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INTRODUCTION

This FY 1978 Research Directory of the Rehabilitation Research and Training Centers
(RT Centers) has been prepared for distribution to local, national and international

rehabilitation service agencies, Institutions, and consumer groups. It Is another of many efforts
made by the Special Centers' Information Exchange Program to organize and extensively

disseminate new knowledge that results from research, thereby promoting its
universal application.

Included in this eighth edition are the coordinated efforts of the nineteen Rehabilitation
Research and Training Centers (11 medical, 3 vocational, 3 mental retardation. and

2 deafness) which serve as unique RSA programs focusing on priority areas of severely
handicapped and Independent living rehabilitation, The 259 abstracts contained in these

pages reflect the continuous sequence of activities involved In the RT Centers'
uniquely synergistic mission: to undertake research and produce new knowledge which wit

improve rehabilitation methodology and service delivery systems, alleviate or
stabilize handicapping conditions, and promote maximal social and economic

independence: and secondly, to establish teaching and training programs to disseminate
and promote the utilization of the research findings, thereby reducing the usual time lag

between the discovery of new knowledge and Its wide application in practice.

The RT Centers have additional training responsibilities which include increasing the numbers
of rehabilitation personnel in fields where carte manpower shortages exist: training

rehabilitation research and service personnel; incorporating rehabilitation education into
all rehabilitation related university undergraduate and graduate curricula: and improving

skills of rehabilitation students,. professionals, paraprofessionals, volunteers, consumers,
parents, and others currently participating in the rehabilitation process. These

objectives are achieved through short and long-term Inservice and continuing education
programs including seminars, workshops, courses of study, conferences, and

demonstrations all for the ultimate purpose of improving those rehabilitation services
that ;-re helping citizens with handicaps achieve the most productive lives possible.

In presenting the individual abstracts in this publication, researchers have supplied project
objectives, methodology, findings, and applicability. The nor-re of the principal

investigator, status of the research activity, and relevant fiscal data are also Included
in bolder type, To expedite the location of individual research abstracts, both a subject index

and a principal investigator Index are provided. Each abstract is assigned an accession
number to permit easy location.

The Project Directors name and the address of the Center are, provided at the beginning of
each Center's research listing and again at the end of the directory where it is accompanied

by the name of the Director of Research. Requests for further information
concerning individual research activities should be addressed directly to the Project Director

of the appropriate Center.
Other Special Centers Office publications include the INFORMER, a quarterly journal. and

the annual Publications and Audiovisual Aids Directory of the Rehabilitation
Research and Training Centers. For further Information concerning these publications write to
Rehabilitation Services Administration, Man/ Switzer Building, Room 3058, Washington, D,C, 20201.

seph Fenton, E.D.
xxecut ve Editor
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New York University (RT-1)
Medical Rehabilitation Research and Training Center

CORE AREAS -

Orthotios-Prosthetics

Activities designed to yield immediate and practical improvements in the design
and titling of devices to aid amputees, as well as patients suffering from

neuromuscular and / or skeletal disorders.

Neuromuscular Diseases

Activities designed to develop and apply new findings to aid In the rehabi litation of

individuals with neuromuscular malfunction. These activities include evaluation
techniques, research In neurophysiology and electrodlognostics, with continuing

application to the patient's functional abilities.

Behavioral Science

There are three foci to this program: a) Psycho-social behavior, b) Accountability,
and c) Perceptua.-cognitive disturbances in brain damaged persons, The program

currently focuses on assessment intervention techniques and on the development of
"rehabilitation indications".

Cardiopulmonary

Activities designed to aid in the emediation of deficitsoriginating from respiratory
and cardiac disorders, This includes both diagnostic and treatment aspects.

Bioengineering

Activities designed to meld engineering and medicine in the solution of disability
related problems.

Regional Spinal Cord Injury Center

All of the above core areas Interact and interface with the Regional Spinal Cord
Injury Center (at the Institute of Rehabilitation Medicine and the Deportment of

Neurosurgery. New York University Medical Center).



NEW YORK UNIVERSITY MEDICAL CENTER

Howard A Rusk. M.D., Director
New Y04( University Medical

Rehabilitation Research and Training Center
400 East 34th Street

New York, New Yod< 10016

PROJECT TITLES BY FY 4976 STATUS

COMPLETED

Regulation of Regional intracerebral Circulation During
Injury and Aging (J.N. Baker. Ph.D.)

ABSTRACT NO.

Application of Ozone to Infected Wounds and Pressure Sores In the
Management of Chronic and Acute Urinary Tract Infections
(B.H, Fischer, M.D ) , ..

Hypertarlo Oxygen Treatment of Pressure Sores and Certain
Skin Ulcerations (8. Fischer. M.D)

Electrophysiological Studies in Neuromuscular Diseases
(J. Goodgold M D )

Longitudinal Study of the Effect of Rehabilitation on Factors such as Job
Placement, Maintenance of Employment of Patients with
Obstructive Pulmonary Disease (A Haas. M D )

Work Classification of Patients with Obstructive Pulmonary Diseases

Following Rehabilitation (A. Haas, M.D)

CONTINUING

Zinc Sulphate in the Treatment of Various Skin Disorders
(B.H. Ascher, M.0 )

001

003

..005

006

007

Orthatics and Prosthetics Design Improvements (H.R. Lehneis, PhD.) 008

Bone Mineralization In Spinal Cord Injured Man:
A Biochemical and Radiologic Investigation (NE Naftchi, Ph.D) 009

Sympathetic Activity and the Metabolism of Biogenic Amines
in Spinal Cord Injured Patients (N.E. Nottehi. Ph.D ) 010

nctions of Endocrine Glands in Spinal Cord Injury
(N.E. Naltchi. Ph.D -) 011

Evaluation. of Various Electronic Devices to Increase Mobility
and Independence of Very High Level Quadriplegic
Patients (Above C-5) (H. Sell. M.D.) .. . . .......... . . . . .. .. . .... 012

Demonstration of Benefits of Early Identification of Psychosocial
Problems and Early Intervention Toward Rehabilitation of
Cancer Patients (L. Diller, Ph.D.) . 013



New York University Medical Center

Motor Conduction Velocity Measurement in Myotonic Dystrophy
(A Eberstein, Ph.D.) .. . . . . . ........ . .. .

Rehabilitation Indicators: A Method for Enhancing

014

Accountability and the Provision of Rehabilitation
Services (L. Diller, Ph.D.) ..... , . 015

Modular Hyperbaric Oxygen Treatment of Pressure Sores and
Traumatic Skin Lesions of the Torso (B.H. Fischer, M.D.) . 016

Electronic Anal Sphincter Stimulation for Fecal Incontinence
Control and Barium Enema Examination of Disabled Persons
(B.H. Fischer. M.0,) .. . . . .. . .. .......... ....... . . .. . 017

Feedback Control Systems for the Paralyzed (W. Frisina. BE.) 018

Development of Transfer Devices for High Quadriplegic
Patients (R.G. Wilson, M.S.) 019

The Diagnosis and Remediation of Deficits in Visual
Information Processing and Verbal Abstraction in Brain
Damaged Adults (L. Diller. Ph.D ) 020

NEW

Factors Underlying Improvement in Respiratory Function
Following Cervical Cord Injury (F. Haas. Ph. D,) 021

Quantification of Electromyography with Computer Analysis
(A. Eberstein, D ) 022

DISCONTINUED

Development of Electronic Systems to Provide Increased
Vocational Independence and Recreational Facilities
for High Level Quadriplegics (Above C-5)

Therrnographic Anatomy of the Back and the Objective
Diagnosis and Evaluation of Back Pain by Means or
Thermography

Pathomechanics of Upper Limbs as a Basis for Improved
Prosthetic and Orthotic Design

DEFERRED

Muscle Re- Education in the Hemiparetic Patient by Use
of EMC Feedback

Rehabilitation of Cognitive and Perceptual Defects In People
With Traumatic Brain Damage

PROPOSED

Communication Disorders in Adults With Traumatic Brain Damage

Factors Which Contribute to the Homemaking Potential of
Aphasic Women
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New York University Medical Center

001 Regulation of Regional Introcerebral Circulation
During Injury and Aging

Principal Investigator: J.N. Barker, Ph.D.

Status: Completed

Dates: September 1966-Dece- 1976

Cost: Annual $11,112 Projected Total $233,000
RT Annual $11,112 RT % of Annual Total 100%

Annual Report Reference: #16, Page 7, R-2

OBJECTIVES: Our objectives are to learn how to diagnose and correct slow brain blood lo In l ilz

regions of the human brain.

METHODOLOGY: Xe-133 is utilized for in vivo measurements of regional and local cerebral blood flows; C-14
and H-3 antipyrine method, if rats or monkeys are sacrificed for truly local flow measurements The

stimulated fluorescence technique involves injection of non - diffusible contrast media, radiationof
a minute volume of brain with an x ray source, and analysis of the fluorescence released thereby
with a solid state detector system. The only volume seen is that Included in the intersection of the
beams from the radiation source and detector viewing area the precise volume being set by
collimation of the beams. It can be very small, of the order of a cubic millimeter. The ultrasonic
procedures require only that a probe be placed on the skin over the carotid orother artery. The
time for the sound return measures the arterial diameter while the shift in sound frequency measures
velocity of flow. From these, flow in the vessel can be calculated, When it Is desirable to know the
size of the head as in early Infancy to calculate brain volume, the biostereometric technique
devised by Herron at the Texas Institute for Rehabilitation and Research will be used until a more
simplified procedure is devised.
Subjects are aged rats, genetically hypertensive and hypotensive rat strains, and rhesus monkeys,
with ultimate application to man in a concurrent project. Human brains are alsobeing studied.

FINDINGS TO DATE: Local brain blood flow in more than 200 aged rats with human-type spontaneous
diseases provided information needed for design specifications for new nuclear diagnostic
instrumentation capable of making similar measurements for human brain, The studies also
provided information concerning the nature of the difficulty at the local level and insights con-
cerning approaches to their correction. Developmental aberrations of microvasculogenesis
were shown to predispose to stroke in genetidally hypertensive and hypotensive rat strains. Early
modules of the instrumentation were used to detect flow Impairments in half of a series of 21
rhesus monkeys who displayed permanent neurologic sequeiae after elective premature deliv-
ery. The course of events and even magnitude of flows were very similar to those of perinatal rats
whose rate and extent of formation of new capillaries could be demonstrated to be proportional
to flow x plasma solutes delivery of supplies to the brain. Quantitative analysis of existing data
on microvasculogenic rates in man suggest that ultrasonic blood flows could detect impaired
microvascu'ogenesIs as a diminished slope of increase over several days. Complete reversal of
impairments might then be anticipated if corrections were promptly achieved, or would be
limited to those regions already affected as in monkeys. The critical Intensive microvosculogenic
period is coincident with the human premature period, placing these infants at high risk in the
BO% who do not make rapid birth transitions. Since misdirection of the rnicrovasculogenic feed-
back loop accounts precisely for the types and locations of the most common neuropathologic
findings in perinatal brain Impairments early ultrasonic screening and intervention to restore
optimal conditions for microvasculogenesis is recommended as the approach which should
successfully eliminate many potential cases of cerebral palsy, mental retardation, and epilepsy.
Nutritional needs for capillary formation are 13 times greater than at other stages, and are likely
to be more than 26 times greater if delayed growth is synchronized with scheduled growth dur-
ing recovery phases. Both rapid blood flaws and adequate nutrition are essential for normal
microvasculogenesis and brain growth. These needs are at levels much greater than anyone
has previously suspected.



New York University edical Center

APPLICABILITY: The product of this research Is a new instrument and method for general purpose use In
screening and diagnosis of cerebrovascular disorders, and a firm foundation of knowledge upon
which to base improved therapies. It Is anticipated that neuroradlologists will use this product to
aid neurologists and neurosurgeons In planning thee-therapies, and that psychiatrists and geriat-
rists will use it for more precise selection of those with organic and correctable functional disorders,
that preventive medicine personnel will utilize it for screening early changes at a time when they
might still be reversible in high risk cases, that pediatricians will check to see if a large percentage
of premature infants can be saved from brain impairment by restoration of blood flow in the early
period after birth, that spinal cord centers will use It to attempt to limit residuals of card injuries, and
that rehabilitation centers will be provided with a population in which lesser severity of disabilities
will permit mare adequate performance by patients. Some years will obviously be required to
achieve these potential benefits for the several million patients involved, Many of these diseases
are more prevalent in minority groups,

002 Application of Ozone to Infected Wounds and Pressure
Sores and In the Management of Chronic and Acute
Urinary Tract infections

Principal Investigator: it uslav Fischer, M.D.
Status: Completed
Dates:

Cost:
June 4970-December 1976

Annual $2,097
RT Annual $894

Annual Report #16, Page 22, R-23

Projected Total S21,000
RT % of Annual Total 43%

OBJECTIVES:

I. Design and construction of a fool-proof ozone circuit permittingdirect application of ozone to the
Infected area with total elimination of any danger to the patient and operating personnel.

2. Establishment of optimal ozone concentration necessary to actively arrest or annihilate any bacte-
rial growth as well as the duration of action.

3. Efficient reduction of ozone concentration level at the exhaust circuit.

METHODOLOGY:

1. The instrumentation necessary for direct ozone application to infected wounds consists of:
a. An ozone generator delivering necessary quantities of ozone in pre-selected concentrations,
b. calibration instrument to actually measure the concentration of generated ozone,
c. ozone applicator either in from) of a hermetic cup or as a chamber with hermetic enclosure,
d. de-ozonizing unit reducing ozone to zero-level at the exhaust circuit.

2. Patients will be selected from the New York University Medical Center
3. The results will be monitored by photographic documentation, actual measurements of treated

lesions and serial bacterial cultures during the course of treatment.
4. Additional studies will be performed on bacteria in vitro.

FINDINGS TO DATE: Ozone in concentration from 50 to 500ppm was applied directly to infected pressure
sores and certain skin ulcerations. Specially constructed ozone chambers and circuitswere used
with de-ozoning units at the exhaust circuit. Rapid clearing of the infected lesions was observed.

It was impossible to keep the ozone circuits completely hermetic. Despite extensive modifica-
tions and refinements of the equipment there was always a minute leak of ozone to the ambient
atmosphere. Since ozone is extremely toxic to the pulmonary system It is felt thatthe hazards are
too great and do not justify whatever beneficial effect ozone has on infected pressure sores and
skin ulcerations.

APPLICABILITY: The objectives of the project literally deal with the baseof any vocational and rehabilitation
effort since the prospective patient must first be cleared from any skin break-down and pressure
sores before any rehabilitation process can start.



New York niv C_

003 Hyperbaric Oxygen Treatment of Pressure Sores
and Certain Skin Ulcerations

Principal investigator:

Status: Completed

Dotes: July 1971 - December 1976

Cost: Annual $15,254
RT Annual $6,830

Annual Report Reference: #16, Page 27, R-28

Boguslav H. Fischer, MD.

Projected Total $51,000
RT % of Annual Total 45%

OBJECTIVES:
1. Development of a low pressure hyperbaric oxygen chamber permitting the treatment of

upper and lower extremities.
2. Development of a pressure controlled sealing cuff which would eliminate the danger of

tourniquet effect.
3. Development of control mechanism permitting the application of pulsating hyperbaric

oxygen within a range from 0 to 50 mm Hg.

METHODOLOGY:
1. The problems involved in the construction of the pressure cuff and a pulsed hyperbaric oxygen

chamber requires the cooperation of technologists in the engineering and material sciences and
those who have clinical care of the patient.

2. Major help was received from companies like the Topox Corp., Emmerson Corp., International
Paper Corp.. Simmons Co., Dielectrics Co.

3. Patients were selected from the New York University Hospital as well as other hospitals which
are equipped with proper instrumentation.

4. The progress of the therapy was monitored by means of photographic documentation, actual
measurements of the size of the treated lesions and serial bacterial cultures. In suitable cases the
capillary pressure was determined.

5. Patients who present intractable lesions of at least three months duration are the most favored ones
for this type of treatment since they offer the best opportunity for proper documentation of the
efficacy of this treatment modality.

FINDINGS TO DATE Hyperbaric Oxygen was applied topically to presssure sores and certain skin ulcera-
tions using either constant or pulsed pressure in the range from 5 to 50 mm Hg. In many cases
hyperbaric oxygen proved to be the only modality capable of reversing a pre-gangrenous
process ultimately leading to total healing. The healing time was substantially reduced in the

majority of cases.
Sufficient basic vascular supply of the lesion seems to be of paramount Importance for this

type of treatment. Deep ulcerations with total destruction of the dermal layer and co-existing
undermining wore cleared by hyperbaric oxygen from infection with corresponding stimulation
of granulation. Nevertheless they failed to heal entirely necessitating plastic surgery repair.

Ischia, tuberosity lesions are not regarded as an indication for oxygen treatment. Healed
lesions quickly broke once the patient assumed sitting position. It is felt that these lesions necessi-

tate plastic surgery repair with stream-lining of the Ischia! tuberosityand creation of a protective
flap of sufficient thickness to assure proper padding effect while in sitting position.

The method of pulsed hyperbaric oxygen appears to be superior to constant pressure since in
addition to delivery of pressurized pure oxygen it actively assists in arterio-venous circulation.
Without exception, hyperbarie oxygen proved to be successful In rapid control and enhance-
ment of healing of infected post-surgical wounds. The method is very Inexpensive,simple and
can be applied directly on wards without any modifications or additional installations in the
rooms. The method Is exceptionally safe, easy to operate and very well tolerated by patients.

APPLICABILITY: Topical Hyperbaric Oxygen treatment presents a new tool to successfully shorten the
hospital stay and treatment period of a patient.
Any rehabilitation program is effectively stalled by the occurrence of even one pressure sore or a
skin break-down. Infected post- surgical wounds are a dreaded complication which prolong_s

hospital stay increasing the overall hospital costs.
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New York University Medical Center

004 Electrophysiological Studies in Neuromuscular Diseases

Principal Investigator: Joseph Goodgold, M.D.
Status: Completed
Dates: February 1967-November 1976
Cost: Annual S51,507

RT Annual $40,611

Annual Report Reference: #16, Page 41, R-413

Projected Total $632,000
RI % of Annual Total 79%

OBJECTIVES: The specific objectives of this project were as follows:
1. To induce rnyotonla In Wstar rats with 20. 25 diazacholesterol,
2. To compare symptoms and signs of experimental myotonia with the human form of the disease.
3. To determine if increased plasma desmosterol levels leads to the induction of myotonia.
4. To measure the conduction characteristics of peripheral nerves of myotonic animals and com-

pare with normal controls.
5. Determine whether myotonia can be induced in denervated muscle.

METHODOLOGY: This study was undertaken to determine whether the nerve supply to the skeletal mus-
culature, though not involved in maintaining the abnormality, is essential in its onset. Twenty-four
male white Wstar rats (125 gms body weight) were surgically denervated by excision of a seg-
ment of the sciatic nerve from one hind limb. The animals were divided into three groups: one
group was given daily subcutaneous injections of 20, 25 dlazacholesterol (13 mg /kg) for 3 to 4
weeks, beginning Immediately after denervation. A second group was given similar Injections
starting 5 days after surgery for 4 to 6 weeks. A third group was not injected.

FINDINGS TO DATE: (he frequency of spontaneous electrical activity was much greater in the denervated
muscles of injected rats than In the noninjected group. In the injected denervated muscles.
insertion activity was prolonged over many seconds; percussion gave rise to a burst of potentials
which was not observed in the control group with denervated muscles. The contractile response
response of denervated muscles of Injected rats more clearly demonstrated the effect of diaz-
acholesterol. The denervated muscles had a prolong_ ed relaxation time which extended well
Over five seconds.

The results of this study show that diazacholesterol can alter the electrical and mechanical
properties of denervated muscles, and that the changes are characteristic of myotonia.

APPLICABILITY: The result of this Investigation Is significant to the clinician as well as the scientist. For the
clinician our findings will old In diagnosis of neuromuscular disease: for the scientist It represents a
better understanding of the disease process. The results demonstrate that the nervous system is not
Involved in producing this disorder.

005 Longitudinal Study of the Effect of Rehabilitation on
factors such as Job Placement, Maintenance of Employment
of Patients with Obstructive Pulmonary Disease

Principal Investigator: Albert Naas, MD.
Status: Completed
Dates:

st:

January 1970 -member 1977
Annual 335,482 Projected Total $177,000
RT Annual $19,310 of Annual Total 54%

Annual Report Reference: #16, Page 201, R-49

OBJECTNES: This longitudinal study was designed to demonstrate the practicality and effectiveness of a
property planned and implemented rehabilitation program for COPD patients. The area of
particular concern Is the improvement of their psychosocial and vocational status.



New York University eclical Center

METHODOLOGY: Our basic purpose was to examine the population served by a large municipal hospital
for chronic obstructive pulmonary disease to determine what percentage, if any, does not really

need welfare support because they are capable of being rehabilitated for remunerative work.
Of the more than 900 patients we have screened over the past seven years, a total of 191(149

male and 42 female) demonstrate the potential for long-term employability.

FINDINGS TO DATE: Since the study of the patients themselves has now finished, the collected data will be
analyzed and, In conjunction with ourstudy of the predictability of work classification for patients

with obstructive pulmonary disease, will constitute the final report.

APPLICABILITY: It Is expected that once the study is terminated the result will be constituting a final report
and a clarification of who should undertake the application of rehabilitation medicine, the
chest physician or the rehabilitation medicine specialist, will be determined. It is also anticipated
that step-by-step comprehensive, all-inclusive care will be worked out and accepted by the
different departments of rehabilitation medicine in this country. The findings of this study will

result in a bi- monthly bulletin which will be sent to different agencies, as well as medical journals.

and will be kept up on a twice yearly basis.

006 Work Classification of Patients with Obstructive Pulmonary
Diseases Following Rehabilitation

Principal Investigator: Albert Haas, M.D.

Status: Completed

Dates: January 1970 - December 1977

Cost: Annual $36,691 Projected Total $200,000
RT Annual $30,419 RT % of Annual Total 83%

Annual Report Reference: #16, Page 207, R-53

OBJECTIVES: This project will demonstrate that a comprehensive, well-planned rehabilitation program
based on realistic and individualized patient goals can achieve significant and enduring effects.
It will also demonstrate that a multi-disciplinary approach coordinated under one roof is indis-
pensable to a successful rehabilitation effort. A dynamic rehabilitation plan will be constructed,
indicating the step-by-step application of such a well-organized program.The study will also result
in the development of work classification categories based on the following energy-cost fields:
low, medium, high, heavy.

METHODOLOGY: Two groups of patients. experimental and control, have been selected for this study. Each
group contains 125 patients with a ratio of 4 males to every female. The patients in both groups
undergo a routine x-ray, clinical and laboratory evaluation, including pulmonary function testing
by spirometry, plethysmography to measure airway resistance and compliance, and a cleterni-
nation of pulmonary diffusion capacity and blood gas determination both at rest and exercise.
These tests constitute the baseline study necessary before starting the workclassification study. The
patients are then prescribed relaxation exercises, postural drainage, breathing exercises, and
oxygen exercises. Once these therapeutic exercises have been learned, the patient is given
varying work loads starting with a minimum of 30©kgm/min. A three minute warrnup period
allowing the patient to reach or approximate a steady state is followed by five minutes of exercise
at a chosen work load. Laboratory procedures, based on energy-cost studies, are used to develop
a reliable work classification for each patient. Before exercise as reference paint, an analysis is
made of oxygen consumption while silting. During the exercises, as well as during the warm up
period, minute-by-minute oxygen consumption heart rate and oxygen debt are measured to
determine If and when the patient reaches his breaking point, Upon cessation of the exercise, heart
rate and blood pressure are measured while sifting. A breath -by- breath analysis is made of the
expired gas to determine the contracted oxygen debt and the time to recover from it. Blood gas
analyses, such as oxygen tension saturation and CO2 tension, PH and acid-base balance are
monitored as well. The tolerated work load is translated Into actual work activities in one of the
different energy-cost fields, and these activities are then carried out in a workshop setting.

FINDINGS TO DATE: To date 610 patients have been screened for this study, 117 males and 21 females

(138 in total) have been chosen with the following results:

9
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1. Basal metabolic rate before the reconditioning exercises ranged from + 14, and from r- 5 atter
the reconditioning exercises.

2. The range of respiratory exchange ratio was 0.5 to 1.0 before reconditioning exercises, tending
to stabilize at 0.7 to 0.8 after these exercises.

3. Patients reached a steady state while at rest but only approached it during exercises. After the
reconditioning exercises the patient failed to reach a complete steady state, although the
contracted oxygen debt became somewhat smaller and the rate of recovery was shorter.
Duration and tolerance to the minimum workload exercises (of 400 kg meters/ minute in-
creased by a ratio of 1:3. Similar results were observed when the patient did small assembly
work in a sitting position. The heart rate in B.P. remained within normal limits during the
appropriate exercises.

Preliminary analysis of the collected data indicates that in relation to cardiopulmonary function,
the maximum tolerable work load is 600 kg meters/minute for this patient group. This allows
them to complete a 7-hour work day. the work load classifications are defined according to the
following: 1) up to 200 kg meters /minute pertains to self -care: 2) 200-600 kg meters/minute per-
tains to sedentary (such as clerical and assembly work) and light standing jobs (like bench work
involving lifting of no more that 2 to 4 lbs. only for short distances). The 54 patients placed in jobs
maintained them for from 8-32 months. Seven patients, however, had to discontinue because of
acute respiratory infection and undergo another re-evaluation.

APPLICABILITY: Patients with COPD are generally unable to return to and maintain steady employment
because most of the present rehabilitation programs are not properly planned and vocational
goals are inappropriately chosen, Successful vocational rehabilitation is contingent upon a
reliable work classification to determine the occupational field in which the patient can success-
fully maintain a favorable status. These work classifications also provide a tool for determining the
extent of on individual patient's capacity for successful retaining. One can then discriminate
between those patients in whom the investment of retraining funds would be reasonably worth-
while and those in whom such an investment would not be productive.

007 Zinc Sulphate in the Treatment of Various Skin Disorders

Principal investigator: Boguslav H. Fischer, M.D.
Status: Continuing
Dates: June 1970-December 1980
Cost: Annual $13,541

RT Annual $6,191

Annual Report Reference: #16, Page 34, R-30

Projected Total $158,000
RT % of Annual Total 80%

OBJECTIVES: There is evidence that a major zinc loss occurs in any form of prolonged immobilization of the
human body accompanied by muscular wastings. 60% of body zinc is stored in the muscular
system.
Problems:
1. Rate of zinc loss in patients immobilized for prolonged periods of time.
2. Relation of plasma zinc levels to ulcerations of the skin.
3. Doses of zinc sulphate to be administered daily in order to maintain adequate zinc level in

body tissue,
4. Action of zinc in acceleration of healing of existing skin breakdowns.

METHODOLOGY:
1. Patients will be drawn from the New York University Medical Center including Manhattan's

Veteran's Administration Hospital. Blood samples will be drawn using stainless steel needles and
all -glass syringes, immediately spun down and stored in frozen state in rubber-less containers.

2. Zinc concentration will be determined on a hi-weekly basis starting from the day of disability or
Injury, and conducted for at least six months.

3. Oral supplementation will be performed using Zinc Sulphate in capsules, 220 mgm each, three
times per day equaling 150 mgm of elementary zinc, This amount proved to sufficient to replenish
zinc stores without untoward reactions, chiefly in form of gastro-intestinal irritation.

10
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FINDINGS TO DATE: Serum and urinary zinc concentrations were measured in 31 patients presenting
central nervous systems disorder in the form of paraplegia or quadriplegia, diabetes with chronic
ulcerations, rheumatoid arthritis and Parkinson disease.

Low serum zinc levels were found in patients presenting Chronic ulcerations of the skin which
resisted standard methods of treatment.

Low serum zinc levels were found in patients treated chronically with corticosteroids and with

Parkinson disease.
Patients with a skin ulceration of recent onset had a normal zinc level. Therapeutic trials were

performed In four patients presenting chronic ulcerations.
Two patients hod a normal serum zinc level. The administration of zinc sulphate 200 rngm Tid
did not affect the status of the ulcerations. There was no response in one patient with low serum

zinc and a pressure sore. In two patientswith lowserum zinc levels there was a visibly accelerated
granulation and epithelium formation once theywere stoned on zinc sulphate supplementation.

The administration of zinc sulphate appears to be safe and well tolerated. There were no
hematological. hepatic and renal changes in all patients receiving zinc supplementation for at
least four months In a dosage of 660 mgm/day,

The accumulated data are too scant to draw any valid conclusions. The results, however, give
the encouragement for further proceeding with the study.

Stringent sampling technique must be applied in order to prevent or minimize the dangerof

contamination of samples with external zinc,

APPLICABILITY: Proper maintenance of the skin integrity is ief fundamental importance for a full course of
rehabilitation and vocational therapy.

Orthotics and Prosthetics Design Improvements

Principal Investigator: H.R. Lehnels, Ph.D.

Status: Continuing

Dates: October 1966 - October

Cast: Annual $47,046
RT Annual $46,746

Annual Report Reference: #16, Page 137, R-S9

Projected Total $520,000
RT % of Annual Total 99%

OBJECTIVES:

1. Pressure Mapping: to establish and test a clinically applicable metned of graphically quantify-
ing static pressure over large complex surfaces at all points simultoneously.

2. Universal Terminal Device: A prosthetic terminal device is being developed that provides
function similar to that of a hook but looks like a hand. This is to eliminate that stigma associated with
the appearance of a hook, yet to provide the superior prehensile function of a hook.

3. Bookie Arm Onhasls: A powered orthosis is being developed that provides prehensile function
as well as essential degrees of freedom for arm functions to allow for needs of Activities of Daily
Living and to reach certain vocational goals.

METHODOLOGY: Pressure Mapping, Universal Terminal Device and Electric Arm Orthasis. Pressure
mapping was completed and the final report submitted in last year's report. This year's report is
concerned with the remaining two projects, universal terminal device, and electric an-n °gnosis.

Universal Terminal Device. Subject population in this project consists of below-elbow and
above-elbow amputees, rather than higher levels of amputation since the B/E and A/E amputee
is a generally more active user of his prosthesis than higher level amputees, In addition, their
vocational potential is greater in general. Testing procedures are standard procedures used in
occupational therapy in training amputees which record performance in standard tasks ex-
pected of the amputee. In addition, a Questionnaire has been developed which aims at a corn.
parative evaluation between standard terminal devices and the universal terminal with regard
to performance from the patient's point of view, as well as acceptance and convenience.

Electric Arm Ormusls. The subject population in this project are quadriplegics ak..,L ve the C-5
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i.e.. who are unable to place their hand or arm in space and do not have prehension. The age
range is between 18 and 65, i.e., patients who have either college training or vocational
potential. An objective evaluation of both designs by an independent institution Is also planned.

FINDINGS TO DATE:
1. Pressure Mapp4sg: The constraints of the specific clinical applications described in the previous

and present report and other experience have led to a refinement of the pressure mapping
technique to the extent that the project can be considered complete as of this report. In summation,
the methodology evolved through three distinct phases:

Quantification of a rnicrocapsule system
2. Modification and utilization of above mlcrocapsule contents.
3, Use of reactants In 2 above, again modified, to be compotoble with an offered physical

configuration of the transducer.
2. Universal Terminal Device: During the past year efforts were directed, in part, to a more formal

interdepartmental approach to the problem. This not only facitItated the "take-home" evaluation
but should assist dissemination.
During this period, two of our prototypes developed were fitted to !patients who were allowed to
use these devices outside the laboratory. They were, nevertheless, used only in their homes since
good csmesis has not yet been achieved. Also, the problem of durability has not yet been solved
so that long term use was not possible, Nevertheless, patient reaction was favorable and en-
couraging.

3. Electric Arm Orthesis: As a result of patient tests the control system was refined from three
Independent switcheS mounted in the head piece through a -joy stick" like lever arm such that
contact with the contr ©l system Is continuously maintained. This Insures the "referring- that is
necessary to "find" the proper switch at the proper time and also reduces head motions needed,
The co 'nests of the control system was also greatly Improved.

A four degree of freedom powered arm orthosis Is being developed to compliment the en-
vironmental control approach, allowing the patient to function in locations °Meehan the prox-
imity of those systems.

APPLICABILITY: Since this system enables the clinician to predict future pressure-Induced skin ulceration and
allied difficulties without the use of complex, expensive equipment and additional technical
assistance, the efficiency of the rehabilitation precess is expected to Increase and resultant costs
are expected to decrease. Consumers will be the general upper limb amputee population who
currently use one or more types of terminal devices.

009 Bone Mineralization Irt Spinal Cord Injured Man: A
Biochemical and Radiologic Investigation

Principal investigator: N. Eric Nattchl, PhD.

Status: Continuing
September 1969

Annual $63,825
RT Annual 519,390

Annual Report Reference: #16, Page 52, R-60

Cost:

1979

Projected Total $575,000
RT % of Annual Total 30%

OBJECT1YES:

1, To determine the causes of excessive bone demineralizationinpatientswithparal I d to spinal
cord lesions.

2. To prevent demineralization.
3. To arrest and treat complications of osteoporosis by controlling calcium and phosphate

metabolism.
4. To elucidate the cause of myositis ossificans and thereby prevent the restrictive, debilitating effects,

either by Inhibiting Its formation, or once formed, cause its resorption or maturation by phar-
macologic means,
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METHODOLOGY:
1, The objective of this study is crest bone absorption and favor bone deposition by means of

administering several therapeutic agents separately and in combination. The pharmacologic
agents will be inorganic phosphates (Hyper-phos. K), diphosphonates, and thyrocalcitonin. The
following techniques will be employed to determine successful therapy: (a) chromium corrected
phosphate, calcium, magnesium, nitrogen balances will be studied for two consecutive four-day
periods after appropriate equilibrlation; (b) radiographic measurement -of metacarpal and
metatarsal cortical thickness: (c) quantitative, serial measurement of forearm and leg bone density
by means of gaMmaphoton denistometer.

2. The results of quantitative serial measurements of bane density by simultaneous radiographic and
gamma-photon densItornetry and 18F uptake will be correlated with mineral balance and colla-
gen turnover in acute and chronic quadriplegia and paraplegia. These results, in turn, will be
compared in patients with a different level of spinal cord transection in acute, recovery, and
chronic phases in order to determine the effects of various levels of transection of spinal cord on
skeletal demineralization.

FINDINGS TO DATE:
1. Bone mineral content was measured by single photon absorptiometery using a modified Packard

bone densitometer with 1251 as the source. In 45 hemiplegic subjects, matched for sex and age,the
bone density was compared bilaterally on the radius and ulna two and fourcentimeters above the
wrist, The non-paralyzed side served as a control for the paralyzed side. There was an equivalent
number of right-dominant, right-paralyzed and left-dominant, left paralyzed subjects. The results
indicate a consistent, general loss of bone mineral on the paralyzed side compared with the
non-paralyzed side. Right-dominant, left -paralyzed patients showed a greater loss of bone density
than left-dominant, right- paralyzed subjects. The absorption ratio of the paralyzed versus the
non-paralyzed sides revealed that there was a 6.8% and 7.3% decrease in the average bone
density at four centimeters and two centimeters above the wrist, respectively. There was a progres-
sive loss of bone mineral content relative to time atter the onset of paralysis, amounting to an
average of 5% from both sites measured approximately three months after onset ofInjury. The effect

of physical and drug therapy on the rate of demineralization following paralysis remains to he
elucidated.

2. This study was undertaken to assess the feasibility of the osteociensitometry for determination of
bone mineral content. Herniplegic subjects were chosen as simpler models in order to compare the
paralyzed with non-paralyzed arm and to set-up the technique for spinal cord injured subjects who
are more challenging to study. The progressive loss of bone mineral content relative tothe time after
the onset of paralysis will be measured as above in spinal cord injured subjects in order to
determine the extent of bone demineralization and the effect of drug treatment,

3. Urinary excretion of magnesium and calcium was measured in 11 quadriplegic and 7 paraplegic
subjects from the date of the onset Of injury and was followed longitudinally once a week for a
period of 15 to 24 weeks. Both groups of subjects excreted calcium and magnesium significantly
higher than normal during the first eight weeks after the injury, The mean levels gradually de-
creased towards but did not reach normal levels 24 weeks later. The excretion of calcium In both
quadriplegic and paraplegic subjects was of the some magnitude but the excretion of mag-
nesium In paraplegic subjects was about 75% of that In quadriplegic subjects.

APPLICABILITY: Calcium and phosphate metabolism, ts deranged in spinal cord injured humans. The
associated complications. kidney stone, myosifis osslficans. bone pain and fractures limit the
independence, employability and rehabilitation of spinal cord injured man. In the presentstudy,
under dietary control, calcium and phosphate metabolism will be determined before and atter
specific treatment and correlated with bone density measurements and other biochemical
findings, These treatments have proven successful in arresting bone resorption and favoring bone
deposition in animatS and some humans with bone fractures. The development of methods for the
control of calcium and phosphate metabolism in spinal cord Injury is essential In order to reduce
debility, protracted and recurrent hospitalization of these patients.

010 Sympathetic Activity and the Metabolism of Piogenic
Amines in Spinal Cord Injured Patients

Principal Investigat N. Eric 14aftchl, LD.
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Status: Continuing

Dates: September 1'968 -Ss_ p_ termer 1979

Cost: Annual $142,613 Projected Total $900,000
RT Annual $21,909 RT % of Annual Total 15%

Annual Report Reference: #16, Page 58, R-61

OBJECTIVES:

T. To determine the relationship between cutaneous circulation and catecholamlne metabolism in
paraplegic and quadriplegic subjects with the purpose of elucidating the cause of trophic skin
ulcers and spacticIty.

2. To measure the effect of various levels of injury on the metabolism of catechotamines and correlate
the degree of derangement in regulatory, integrative and stress functions with concentration of
these neurotransmitters and their metabolites.

3. To measure the degree of sympathetic activity In different levels of spinal cord Injury.
4. To develop measures for reducing the Incidence of decubitls ulcers in the spinal cord Injured

human.
METHODOLOGY:

1. Ccifecholamines and their metabolites will be measured in plasma and urine and spinal fluid of
cord transacted individuals. Various levels of cord transection and their effect on these hormones
and neurohormones will be Investigated. Methods used Include column and bidimonsional paper
and thin layer chromatography, uffra-vlolet fluorescent and atomic absorption spectroscopy; and
the use of ultrocentfifuge scintillation spectometry and strip scanning for radioisotopic analysis of
the hormones and ions Involved. Sympathetic activity will be evaluated by reactivity of the patients
to exogenously infused norepinephrIne, tyramine or anglotensin. Digital calorimetry will be used for
the studies on reactivity to norepinephrine or other pressor substances. Gas - liquid chromatography,
moss spectrometry and Infrared spectrometry will also be employed for separation and identifica-
tion of unknown compounds.

2. Digital blood flow will be measured calorimetrically and by means of mercury-In-rubber Whitney
strain gauge,

FINDINGS TO DATE:
1. In seven C5-C7 quadriplegic subjects blood volume was measured by means of double Isotope

technique. using 125 I and 51 Cr. In five other C5-C7 quadriplegic subjects autonomic hyperreflexia
was induced by expansion of the urinary bladder by means of water intake. Cardiac output was
measured by indicator dilution method and arterial blood pressure by auscultatory technique.
During hypertension there was no appreciable change In either cardiac output or cardiac Index.
By contrast, there was a significant rise in mean arterial blood pressure and total peripheral
resistance and a sharp fall In pulse rate. Preliminary studies on blood volume reveal that during
hypertension there is 010% rise In hematocrit but relatively little change in total blood volume. These
resulit indicate that during hypertension there is: (1) an Increase in hemoconcentration, probably
due to an increase In capillary permeability; (2) hypertension is caused mainly by a pronounced
decrease In blood flow of the upper and lower extremities and by a sharp increase in the total
peripheral resistance. This marked vasoconstriction correlates with increased activity of serum
dopamine-B-hydroxylase, the enzyme responsible for the synthesis of the neuro-transmitter,
ncrepinephrIne. This enzyme Is released together with norepineohrine during hypeffensive stress
(Naftchl, N.E., et al, Frontiers in Catecholamlne Research 1973 pp. 1143-47, Pergamon Press) and is
thus an index of sympathetic activity (Naftchi, N.E,, of al., Circ. Res. 35:850-6, 1974).

2. Reactivity of the digital vascular bed to Infused 1-norepinephrine (NE) was measured in 15 subjects
with complete physiologic transection of the spinal cord at various levels and was compared with
that of 16 normal subjects. At least one hour before the test a continual bladder drainage was
Insured by means of an indwelling Foley catheter imbedded in Lidocaine gel. Sympathetic nerve
discharge was inhibited by indirect heating of the subjects and continuous InfuslonatriFrielhaphan,
carnphorsutfonale (Tmcs), a ganglion blocking agent. Following the measurement of digital
blood pressure and flow In this phase of va.sodliatIon, vasoconstriction was brought about by
infusion of NE while the ilusion of TMCS continued. Flow-pressure ratios were converted to radius
equivalents of digital circulation and the work of vasoconstriction was quantitated In ergs per
microgram of NE Infused per minute. The reactivity of NE In paraplegic subjects with lesions below
the T6 dermatome was within the range found for norrnotensive subjects. in subjects with spinal cord
transection above the T6 dermatome, reactivity to NE was more than two-folds greater than that of
normotensIve and paraplegic subjects with lesion below 16 dermatome. The significance of these
findings with respect to denervation superseesItivity and the level of spinal cord lesion are being
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investigated further.

APPLICABILITY: Too frequently, after substantial investments are mode in the physical and vocational
training of paraplegic and quadriplegic patients, numerous complicationsarise which necessi-
tate re-hospitalization, frequently for a prolonged period, and thus jeopardize further employment
of the patients In their prehospitalization job or a new job following discharge from the hospital.
If through the proposed investigation the basic underlying physiological factors which contribute
to decubiti, urinary infection, and other similar complications could be identified and possibly
brought under control, the vocational rehabilitation of these severely disabled persons would be
greatly enhanced.

011 Dysfunctions at Endocrine Glands in Spinal Cord Injury

Principal investigator: N. Eric Notleni, Ph.D.

Status: Continuing

Dates: September 1974 - September 1979

Cost: Annual $136,992 Projected Total $410,000

RT Annual $34,883 RT % of Annual Total 25%

Annual Report Reference: #16, Page 66, R-81

OBJECTIVES: The objective of this research is to examine critically endocrine function in paraplegic and
quadriplegic subjects by means of exact and sensitive tools of radioirnmunoassay and gas-liquid
chromatography, to assay in blood the major hormones, and to analyze in urine 17-
hydroxycarticosteroids, 17- ketosteroids, aldosterone, and reninangio-tensin as described in the
Methodology.

METHODOLOGY: The ability of 131 I or 125 I-labelled hormones to compete with unlabelled hormones for
antibody has been utilized in the radloimmunoassays for human growth hormone (1), rat (2.3)
human (4), bovine (7), Lb, FSH (5). and rat prolactln (6). Purified hormones are iodinated by
modifications of the method of Greenwood et al., 1963 (8) using chlorarnine-T as the oxidizing
agent.

FINDINGS TO DATE:
1. The concentration of testosterone in serum and the level of 17-Ketosterolds in urine of seven

paraplegic and nine quadriplegic subjects were measured from the date of onset of the injury and
were followed longitudinally once a week for a period Of 15 to 30 weeks.

2. From the date of onset until three to eight weeks later. serum testosterone levels were about one-half
that of nominal controls but reached and remained at about normal levels thereafter. The concent-
rations of urinary 17-Ketosterolds followed approximately the same trend as that described for
serum testosterone. Urinary 17-Ketosteroid levels, however, exhibited sharp weekly fluctuations from
one -half below to low normal values. The latter results may suggest a derangement in regulation of
synthesis or metabolism of androgens in spinal cord injured subjects.

3. Urinary 17-Ketosterold levels were lower than normal values inparaplegic subjects. In quadriplegic
subjects, however. 17-Ketosterold excretion remained approximately normal. The results suggest a

derangement In the regulation of synthesis and/or metabolism of neurotransmitter and androgens
due to a disturbance In hypothalamic pituitary-gonadal axis.

APPLICABILITY: Since the integration of the most impodont biological functions in the body is carried out
by the autonomic and central ,nervous systems as well as theendocrine glands, it is urgently
necessary that we study dysfunctions of the feedback mechanism between various endocrine
glands, fa be capable of reversing oapreventing some of the serious complications, incurred by
paraplegic or quadriplegic subjects. For instance, there is no explanation as towhy some pa-
tients with spinal cord injury develop stress Intolerance, gynecomastia testicularatrophy. a men-
orrhea, etc.. all manifestations of distudeed functioning of the endocrine system.

012 Evaluation of Various Electronic Devices to Increase
Mobility and Independence of Very High Level
Quadriplegic Patients (Above C-5)

I Investigator: Heiner Sell, MD.
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Status: Continuing
Dates: October 1974 - September 1977

Cost: Annual $126408 Projected Total $286,000
RT Annual $118,717 RT % of Annual Total 94%

Annual Report Reference: #16, Page 226, R-82

OBJECTIVES: The general objective of this project is to determine which electronic equipment can best be
utilized in the rehabilitation of the severely disabled quadriplegic by the evaluation of various
types of such equipment.

METHODOLOGY:
1. During the past year on-going investigation of existing electronic devices has been continued, as

well as testing of newly Introduced commercial items. In addition, prototype devices developed
in-house or by outside manufacturers have been tested.

2. A total of 14 high level quadriplegics who were seen at IRM during the period June 1,1976 to May
30, 1977 were given an opportunity to try any or all of the various electronic devices in-house at
that time Primary evaluation occurred in the electronics lab with bedside testing done when
feasible. Data was collected in the areas of mechanical/electronic performance and character-
istics patient operation, and patient/personnel attitudes.

FINDINGS TO DATE Patients with high level spinal cord injuries had the opportunity to test various pieces
of electronic equipment. These include breath operated powered wheelchairs and breath
operated environmental controls and communication aide in-hospital testing of all devices
followed by post-discharge testing of the same and/or additional devices at home or schools
permits comprehensive assesment of actual functional value of the device as well as suggest-
ing modifications for device Improvement. An open communication with manufacturers
encourages Incorporation of current findings. Development of in-house equipment is pursued
when indicated.

APPLICABILITY: A leading International manufacturer of wheelchairs has accepted the 1-tube 1RM Breath
Control for production. Three prototypes from them are projected to be ready for in-house testing
as a preliminary to notional marketing.
The manufacturer of one environmental control device (Robot) has reported that our evaluation
findings are being considered in the redesign of their device.

Of 3 Demonstration of Benefits of Early Identification of
Psychosocial Problems and Early Intervention Toward
Rehabilitation of Cancer Patients

Principal investigator: Leonard Diller, Ph.D.

Status: Continuing
Dates: June 1975 - December 1978

Cost: Annual $207,997
RT Annual $41,967

Annual Report Reference: #16, Page 146, P44

octet! Total $723,000
of Annual Total 20%

OBJECTIVES: To determine 1) the relationship between classification of rehabilitation goal and classifica-
tion of severity of disease; 2) the impact of cancer on patient's ADL functioning 3) the relation-
ship between ADL change and patient's self report of psychosocial problems.

METHODOLOGY: 136 (46 Breast, 45 Lung, 45 Sarcoma) cancer patients of least six months post initial
cancer diagnosis were administered a three hour structured clinical interview. The interview was
constructed so that a potential of 109 psychosocial problems could be reported by the patient.
In the course of the Interview, patient's ADL status was assessed using an adaptation of the Katz
(1963) and Sarno (1973) scales. The surgeons were asked to evaluate their patients prognosis
and medic_ al staging of disease. Independent medical chart evaluations were performed by a
physiatrIst to determine level of rehabilitation goal,
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FINDINGS TO DATE: Data indicate that 1) classification of rehabilitation goal and classification of severity

of disease are significantly correlated; 2) ADL status declines with level of rehabilitation goal;
3) lung and sarcoma patients are more ADL impaired than breast patients; 4) the amount of
ADL change was the best predictor of the total number of psychosocial problems reported by

patients. These data will be discussed in terms of the impact ADL change and rehabilitation
goal have on the psychosocial problems in cancer patients.

APPLICABILITY: A 1974 study sponsored by Cancer Care indicated that 75% of all the patients studied had
psychosocial problems. It Is a known phenomena in rehabilitation that psychosocial difficulties
mediate the success of rehabilitation efforts. Therefore, knowledgerelating to the interface be-
lween ADI. status, rehabilitation gaol. and the presence of psychosocial problems will enable
rehabilitation workers to more effectively focus their efforts.

014 Motor Conduction Velocity Measurement in Myotonic Dystrophy

Principal Investigator: Arthur Eberstein, Ph.D.

Status: Continuing

Dates: September 1975 - September 1978

Cost: Annual $65,804 Projected Total siespoo
RT Annual $52202 RT % of Annual Total 79%

Annual Report Reference: #16, Page 78, R-85

OBJECTIVES: The objectives of this study are to determine whether nerve conduction in patients afflicted
with myotonic dystrophy or myotonic congenita is Impaired, and whether there is any nerve
Involvement of parents and siblings of these patients.

METHODOLOGY:
1. Patients with clinical and electromyographic findings characteristic of rnyotonic dystrophy or

myotonic congenita will be accepted as subjects for this study. Both female and male patients of all

ages will be tested. The population sample will consist of at least 50 subjects. Control values will be
those already established In this laboratory.

2_ Conduction velocities will be detemilned in the median, ulnar and peroneal nerves and sensory
latency times in the median and ulnar nerves of each subject. The procedure to be followed has
been described in the book by Goodgold and Eberstein (Electrodiagnosis of Neuromuscular
Diseases. Williams and Wilkins, 1972, Ch. 6). Essentially, nerve conduction velocities of motor nerve
fibers are determined froM measurements of the latencies of potentials evoked In the muscle after
nerve stimulation at two different points along its length.

3. The mean conduction velocity and mean latency time as well as standard deviations will be
calculated for each nerve, and the T-test will be applied to the means of corresponding nerves
(normal vs. myotonic patients) to determine the significance of the difference,

FINDINGS TO DATE: Twenty-six afflicted with myotonia were Included In this study. The average conduction

velocities and latencies were calculated from the measured valuesobtained from each patient.

for the motor fibers of the median nerve, the average conduction velocity was 55.8 ± 2.8 m/sec,

and the latency was 3.3 ± 0.6 m/sec. The latency for sensoryconduction of the median nerve

was 2.8 ± 0.6 m/sec. Using the t-test, the differences of these values from normal were found to

be not significant.
The average motor conduction velocity and latency for the ulnar nerve was 54.8 ± 6.3 m/sec,

and 2.7 ± 0.5 m/sec. These values are within the normal range for conduction velocity and

lateney.
For the peroneal nerve of the myotonic patients, the averagemotor conduction velocity was

47.0 ± 8.8 m/sec and motor latency was 454 ± 1.8 m/sec. These are also within normal limits.

Four of the 26 patients had conduction velocities along the median nerve which were in the
loe.er range of the normal limits (less than 50 m/sec) as well asabnom-xa I slowing in the peroneal

nerve. These patients are apparently free of any other involvement so that the slow nerve con-

duction may be attributed to the myotonia
The normal values of conduction velocity and latency used in this study were as follows:

17
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median nerve, 56.3 ± 4.8 rn /sec and 3.2 ±. 0.6 m/sec for motor fibers, 3.2 ± 0.2 m/sec for sensory
fibers. Ulnar nerve. 58.4 ± 6.0 rnisec and 2.6 1. 0.4 misec for motor fibers, 3.2 # 0.2 rn /sec for
sensory fibers. Peroneal nerve, 50.0 ± 6.0 rn /sec and 5.0 ± 0.5 rn/sec for motor fibers.

APPLICABILITY: The knowledge that the nerve is or Is not involved in the disease process is important to the
clinician as well as the scientist. The clinician may use this information to improve the differential
diagnosis of muscle disease, prepare a program of rehabilitation and, possibly, as an early indi-
cator of abnormality. Early and accurate diagnosis may be essential to successful treatment
and, at least, partial reversal of the disease process.

Furthermore, results of this project may be utilized in the growing controversy regarding the
pathogenesis of the myopathies. Any evidence that can be presented to resolve this problem is
significant for the entire medical community.

015 Rehabilitation Indicators: A Method for Enhancing
Accountability and the Provision of Rehabilitation Services

Principal Investigator: Leonard Diller, PhD.
Stotus: Continuing
Dotes: October 1974 -Otto r 1979
Cost: Annual $75,891

RT Annual $53,250

Annual Report Reference: #16, Page 152, R-88

Projected Total $425,000
RT % of Annual Total 70%

OBJECTIVES: The RI methodology, when used in rehabilitation settings, will serve several purposes
(long-term goals):

1. Rehabilltotion settings will become more accountable through a broader and more objective
information flow and improved decision making, in line with the resource provider's expectations;
these expectations are stated in terms of access (who is to receive services), process (what is to
occur) and outcomes (the types of goals that are viewed as valid).

2. Rehabilitation settings will provide better services in that individual client planning, tracking and
follow-up can be tied to RI's; also program planning can be more clearly tied to the types of pri-
mary goals and instrumental sub-goals addressed within the population.

3. Rehabilitation systems will be able to define "disability" in functional terms and define "needs" of
the disabled in terms of skills and environmental supports needed to reach goals.

METHODOLOGY: The project will be implemented In three phases; Phase I initial development of RI's
(October 1974 - May 1977); Phase II: Final development of RI's and field testing (May 1977 -
October 1979): and Phase Demonstration and Utilization/Dissemination (October 1979 ).

FINDINGS TO DATE: A lexicon has been developed which consists of three sets of Indicators which constitute
an objective and hopefully clarified language for rehabilitation. This modified language can be
implemented in many ways within varying rehabilitation systems, including the use of the lexicon
within a structured interview, an unstructured interview, and/or within an observation paradigm.
The particular method selected would depend on factors such as the type of client. the type of
rehabilitation services and the type of rehabilitation setting.

The focus of the lexicon Is behavioral and observable, but not behavioristic, in that pa ticular
theory of behavior is adopted nor any behavior change methods,
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APPLICABILITY: Status indicators, activity Indicators and external factor Indicators can be used within the
process of rehabilitation, utilizing a basic systematic approach. Inthis approach the rehabilitation
Indicators would be used to fulfill several purposes, Including defining status goals, necessary skills.

and external strengths and problems, for the purpose-of individual rehabilitation planning, and
defining changes in status activities and external factors for evaluation purposes.

016 Modular 1ypHyperbaric Oxygen Treatment of Pressure Sores and
Traumatic Skin Lesions of the Torso

Principal Investigator: Boguslav H, Fischer, M.D.

Status: Continuing

Dates: October 1975-October 1980

Cost: Annual 811,290
RT Annual $5272

Annual Report Reference: #16, Page 79, R49

Projected Total $60001)
RT % of Annual Total 47%

OBJECTIVES:
1. Construction of physiologically proper cups and miniature chambers permitting the enclosure of n

ulceration existing on a flat surface of the human torso (Sacrum, vertebral spine),

2. Identification of proper gasketing material, either silicon or natural rubber.

3. Identification of proper clurorneter of the gasketing material.

4. Development of oxygen delivery system permiffing either constant or pulsed pressure appife

of oxygen.
5. Development of proper shape of the sealing material placed between the cup and skin,

METHODOLOGY:
1. Patients will be selected from the New York University Medical Center. The progress of healing will

be monitored by photographic documentation, actual measurements Of skin ulcerations, and

serial bacterial cultures.
2. The response of the lesions to oxygen applied under various pressures will be observed.

a Special consideration will be given to infected post-surgical wounds on the torso since their p s

ence not only substantially delays anyrehabilitation treatment but also consititutes a grave threat

to the patient's well being.
4. Several branches of the industry (plastic and material sciences) will be involved in search for pro-

per material and construction of devices.

5. The following companies expressed their willingness to cooperate and help in the project:

International Paper Company
Davol Company
Dielectric. Inc.

Sterling Forest. New York
Providence. Rhode Island
Chicopee Falls, Massachusetts

FINDINGS TO DATE: Hyperbaric oxygen was applied topically to pressure sores of the sacrum, buttocks
and to infected post-surgical wounds on the torso. In all cases (6) a prompt arrest of necrosis was

observed. This was followed by rapid clearing of the lesion. enhanced granulation and epithelia-
nation. It resulted in major shortening of the healing time of lesions which resisted all previous

therapeutic modalities.
Specially designed cups were used contoured along the profile of the actual skin ulceration or

deficit. Oxygen was applied under pressure from 20mm Hg using either constant pressure or

pulsed pressure technique.
It proved to be a most aggressive and effective means of control of post-surgical infections

resulting in prompt control of the infected area with rapid healing. No side effects or untoward

reactions were observed.
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APPLICABILITY: Since topical hyperbaric oxygen does not require any special Installations or modifications
and can be applied directly on patients wards the method may be used widely in hospitals and
nursing homes with extended facilities.
It will substantially shorten the healing time permitting an earlier rehabilitation and earlier return to
productive life.

017 Electronic Anal Sphincter Stimulation for Fecal Incontinence
Control and Barium Enema Examination of Disabled Persons

I Investigator: Boguslav H. Fischer. MD.

Status: Continuing
Dotes: October 1975-October 980
Cost: Annual $10,485 Project Total $54,000

RT Annual S4A67 RT Z of Annual Total 43%
Annual Report Reference: #16, Page 100, R-95
OBJECTIVES:

1. Construction of properly shaped anal plug.
2. Construction of stimulating generators.

3. Modification of existing safety overflow system by elimination of kinking problems of the tubing
and construction of an over-flow reservoir.

4. Construction of open-end manometric system permitting direct measurement of existing pressures
within the colonic lumen during barium enema examination.

METHODOLOGY: Patients will be selected for New York University Medical Center both on in- and out-
patient basis. They are divided into three groups.

First Group: Patients who present fecal incontinence as a major debilitating and socially
handicapping factor in their rehabilitation and return to productive life. Stimulation of the anal
sphincter muscle will be administered after appropriate EMG study in order to obtain objective
information. The response and degree of restoration of fecal continence will be monitored by
close follow up of the patient either on ward or on an out-patient basis.

Second Group: Patients with essentially intact nervous system. undergoing rehabilitation
treatment, and who for various reasons could not retain the contrast material during X-rays
examination using standard methods including injections of Valium and Glucagon. Both in -as
well as out-patients will be accepted In this study. The study will be performed inclose coopera-
tion with the Department of Radiology, New York University Medical Center.

Third Group: Patients with a central nervous system disorder. undergoing rehabilitation
treatment, who were unable to retain the barium enema during x-ray examination for abnormal
pathology.

FINDINGS TO DATE: In this project the externally placed electrodes were used exclusively. The stimulating
current characteristics are as follows:

Frequency:
Voltage:
Impulse:
Impulse duration:

500 Hertz
0-20 Volts
square, bipolar
0.5 miliseconds

Easy fatigability of the anal sphincter muscle was noticed when the impulse duration was
shorter than 0.5 miliseconds. Discomfort of the patients during actual stimulation was eliminated
by increasing the frequency to 500 Hertz.

The method proved to be safe, relatively easy to apply and control. There were no failures In
barium enema examinations In 22 patients, eleven of whom presented a severe central nervous
system disorder. All these patients were unable to retain the barium enema during previous
examinations using standard methods rendering this extremely Important and simple diagnostic
procedure useless. Two cancers of the colon were detected. They escaped diagnosis during
prior examinations including biopsy.
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APPLICABILITY: It is expected that the development of proper anal sphincter stimulation technic canbe of
enormous help to the debilitated patient as well as instrumental In barium enema examinations in
those patients who cannot retain the contrast material.

018 Feedback Control Systems for the Paralyzed

Principal investigator: Warren Frislna, B.E.

Status: Continuing

Dates: October 1975-September 1980

Cost: Annual $34,883 Projected Total $190,000

RT Annual $30,315 RT % of Annual Total 87%

Annual Report Reference: #16, Page 107, R-96

OBJECTIVES: As regards physical Interaction with the environment, the human body can be considered a
feedback control system. For example. the body subconsciously adapts to walking on an Incline.
Paralysis blocks necessary information transfer for adaptation. This project intends to supply

some of that Information especially for cases of severe paralysis by substituting one or more
artificial elements for the non-functioning biological counterparts.

METHODOLOGY:
1. Particular controlled elements will be selected.*

2. Feedforward control elements, i.e., myoelectric with attendant training methods and instrumenta-
tion, will be Interfaced with the above.

3. Feedback control elements, i.e., to produce pressure and proprioceptive sensation. will be Inter-

faced with the above.
4. The population sample will include quadriplegics and others suffering from paralysis (sensory

and/or motor).
5. Evaluation criteria will include formal interdepartmental participation as well as consumer groups.

6. Sequence for each controlled device:
1. Set controlled device priority.
2. Map likely control sites on body.
3. Establish tentative training methods.
4. Interface patient with feedforward elements.
5. Combine "1- and "4" above.
6. Develop feedback elements.
7. Combine "3" and "6".
8. Revise where necessary.
9. Combine "1-, "4" and "6".

See RT-1 projects R-82 and R-59.

FINDINGS TO DATE: Results include for myoelectric applications to high level quadriplegia. Acceptable
control sites (six patients) over areas of the frontal's. upper and middle treipezius and temporalis

muscles. Other sites found acceptable for subjects individually, were located In areas over the

platysma, lower trapezius and masseter muscles.
For EEG applications to high level quaclreplegia (one normal subject, three trials), real time

correlation was noted between an EMG of the arm (finger extensors)and the corresponding site

on the motor strip of the brain.

APPLICABILITY: Findings will aid the high level quadriplegic and other paralyzed individuals by enabling
them to become More independent. Functional use of feedback control systems and attendant
devices will help free them from constant human attendant care, facilitate finding employment in
a suitable vocation, and Improve quality of lifestyle by providing additional means of interacting
with the environment.
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019 Development of Transfer Devices for High Quadriplegic Patients

Principal Investigator Robert G. Wilson, MS.
Status: Continuing
Dates: October 1975-September 1978
Cost: Annual $29,186

RT Annual S25,854

Annual Report Reference: 016, Page 244, R-97

Projected Total $88,000
RT % of Annual Total 89%

OBJECTIVES: The aim of this project is to develop a transfer device for a high quadriplegic patient. The
development consists of the following phases:
1. Careful investigation of present equipment.
2. Designing, and testing small-scaled mock-up models of a transfer device.
3. After careful selection of one of the mock-up models, the full size working model will be

fabricated.
4. Testing of different patients on the model,

METHODOLOGY:
1. Physical examination of a high quadriplegic patient including rang_ e of motion, remaining muscle

power and thorough skin check-up.
2. The patient will use a full size working model which initially is manually and later power operated. At

first, the patient will use It In various areas of the Institute, and later, in his house,
3. Design and development of the transfer device to meet the patient's need.

a. Fabrication of the final full size model
b. The model electronically self-controlled by the patient
c. If the patient is unable to use trie electronically controlled model, a mechanically controlled

model could be operated with minimum physical effort by a helper regardless of his strength
and size.

4. An evaluation questionnaire will be filled out by each patient. Based on the patient's answers,
further modifications of the model will be determined.

FINDINGS TO DATE:
1. On October 10, 1975 the first samples of the transfer device, i.e. small models and drawings were

shown to the Regional Advisory Committee. They agreed that research and construction of these
devices was of great Importance and should be continued.

2. On March 10, 1976 the same and some additional models of a transfer device as above were
presented to the Patient Advisory Board at New York University Institute of Rehabilitation Medicine.
There was a discussion whether a highly sophisticated electronic self-controlled (by the patient)
transfer device for a high quadriplegic patient should be continued or whether to concentrate
our efforts on the development of a simple mechanical device which could be controlled by one
helper with minimal physical effort, regardless of the size of helper or patient.

3. It was agreed upon that It would be more practical to work on the simpler device first. A portable,
mechanically controlled (by one helper) transfer device is being constructed now and will soon be
patient tested.

4. Working on the above project It was found that the following devices for transfer would be a logical
progression to meet more needs of the severely disabled:
a. A self sliding transfer device built into a wheelchair would aid a high quadriplegic to move to a

toilet from the wheelchair and back.
b. Lightweight cat handled by an attendant would carry a quadriplegic up and down stairs

easily.
c. Special built -in device would aid a wheelchair to climb over a cut) or several steps.
d. Modifications of a conventional wheelchair would aid a quadriplegic in transfer to enter an

automobile easily.

APPLICABILITY: The proposed device is also urgently needed by patients with severe and/or multiple
disabilities other than spinal cord injuries, e.g. patients with Involvement of all four extremities and
trunk resulting from poliomyelitis, arthritis, multiple sclerosis, muscular dystrophy, etc. Since many of
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these patients can perform many daily activities much easier in the wheelchair than in bed, this
device would provide at least some independent functioning_

020 The Diagnosis and Remediation of Deficits In Visual Information
Processing and Verbal Abstraction in Brain Damaged Adults

Principal Investigator: Leonard Diller, Ph.D.

Status: Continuing
Dates: October 1975-December 1980

Cost: Annual $159,019 Projected Total $807,000
RT Annual $49,097 RT % of Annual Total 31%

Annual Report Reference: #16, Page 175, R-92

OBJECTIVES: To develop and validate a normative scale and calibrated neuropsychologic module for the
differential diagnosis of remediation and prognosis of dysfunctions of visual information processing
in various types of brain damaged adults. This will further result in the development of a toxonomy of
deficits of visual Information processing found in brain damaged adults. These objectives may be
broken down in terms of the objectives for each of four sub-studies to be carried out In Three years.

METHODOLOGY: This study aims to improve abstract thinking and higher order visual information pro-
cessing (simultaneity and successiveness) in unilateral brain damaged adults. Each of these
aims is pursued through a series of studies involving: (1) the development of criteria for abstract
thinking and visual information processing in normals; (2) gathering normative data on hemi-
plegics: (3) piloting remediation techniques an a small sample of patients; (4) a study in which
experimental groups receive training in abstract thinking or visual information proCessing and
controls do not, to see if treatment can impact the criteria, Subjects for abstract thinking will in-
clude 48 normals, 48 he miplegic patients for normative purposes and 60 patients to farm experi-
mental and control groups, For the VIP study, 60 normals will be used, 45 hemiplegics will be used
for normative purposes and 34 patients will participate as experimentals or controls.

FINDINGS TO DATE: During the past year 52 normals (age 45-75) were administered the test battery
enumerated below. This was done in order to standardize the battery and derive a set of age
appropriate norms. The battery has also been administered to 23 (13 left and 10 right) hemiplegics,
22-37 Additional hemiplegles will be seen during the next several months in order to complete the
standardization process. Following this approximately 4 months will be devoted to pilot studies in
training, commencing next spring with the start of the full blown training experiment.
Test Battery
Full WAIS
Conditional Cancellation (developed by Staff)
Embedded Figures (Ayers)
Cube Analysis (Stanford - Binet)
Perceptual Analysis and Synthesis (Birch & Lefford, 1965)
Autobiographical Statement (developed by Staff)
Parts of the Ravens (selected by Staff)
Parts of the Letter (selected by Staff)
Goldstein Object Sorting Task
Visual Simultaniety (developed by Staff)
50 Visual and Pictorial Similarities (developed by Staff)
Trail Making (Part of Reitan Battery)
Knox Cube
Porteus Mazes
Symbol Symbol (Jastak)
Visual Digit Span
Bender-Bestalt
Metropolitan Achievement Test (Comprehension and Arithmetic)
Simultaneous Recognition (Developed by Staff)
Paragraph Titles
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rnipiegio constitutes the largest physical disability group with on estimated prevalence

of ,000 per 100,000. Our previous studies have indicated that perceptual disorders common
2

to rij brain damage care critical bottlenecks in successful rehabilitation (Diller, ot 01.) ( Lorenz &

Con
021 Fote -.rAars underlying Improvement in Respiratory Function

Foil wing Cervical Cord Injury

ffin'irau Inds gator:
Otutusi

PfOtes:

POSt:

Francois Haas, ph.D.

New
August 1976-July 1979

Amur,' $60,059 Projected Total $190,000
RT Annual $59,059 RT % of Annual Total 98%

frrintio ereree: #16, Page 216, R.98
ObJEC)vEs. y Is to quantify the patterns of improvement in several different areas of

awl
object of this stogy

and to assess the role played by each of several factors which may promote improve

nef,f rin the onset of 0 traumatic cervical cord injury until stabilization occurs. These include
st.tidet..Oh (1) the effects of loss of sensation from the rib cage on the reflex ability to regulate

evesht
ion (sensory studies). (2) ) the factors which lead to improvement in respiration throughout

the (Nicol course (motor studies), and (3) the effects of sensory and motor dysfunction on the
afaidP C nhairitoin effective blood gases and acid-base balance (blood gas studies).

r'/IEIH
Y- In order to accomplish these goals the following tests have to be corded out These tests

are startvasive and are designed to Produce a minimum of discomfort to the patient and sta
o the time of injury (the best time to be at the inception of the rehabilitation program)as

as le and continue for a period of 3 years. First at monthly monitoring, and then every three

ma A base line pulmonary function test using either the Goddard Twin Bell Spirometer or the

CIF oiab will be corried out at the admission of the patient to the study. and then twice
addition, the fallowing physiological measurements for each of the other areas of in-Yari

vets Pri ore Planned:

I. TY studies
imacs used n the sensory studies involve strictly non-invasive techniques, Patients

Th

inspir ,.
the supine Position through a IA/dye and expire into the atmosphere. The inspiratory

limb V Nains a pneUrnOtachograph to record air flow and a Pressure transducer to monitor
moll liz)ressure. Tidal volume is obtained by electronic integration of the flow signal, Samples of
exoridm ._ait are delivered to a capnograph to monitor end-tidal CO 2

E06,...P9C.Itierit'S respiratory resistance and eiastance are measured. The anticipated tidal vol-

inspiratory

conditions are computed from a first order linear differential equation assuming
Pressure waveform, Deviations between observed and calculated values

'of lid lume are used to deduce reflex or mechanical alterations in inspiratory pressure during

the I breath.

Th
dmenta I groups studies thus far have been chosen to include a range of lesion levels

(fro
C.-4)0nd ages (13 to 40) to determine the effect of lesion level and age on respira-
aeCe.tOry

II. Studies
Of this part of the project requires noninvasive measurements obtained at

bed&
lb

thth:cise°mbgme su fern. ents include: (1) vital capacity and its subdivisions from a spirometer,

(2) r1l gage stabilization from chest pneumograms during different breathing maneuvers,

(3) ptory compliance from a weighted spirameter bell to produce a change in lung vol-

u
(A) peak inspiratory pressure against a closed shutter to determine the isometric

pr nerated by the diaphragm, and (5) neurological improvement obtained from

phys exaniinati011.
patient has these measurements made once monthly and an attempt will be

melds rc correlate these results with age, sex, and level of lesion.
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III. Blood Gas Studies
( 1) For the blood gas and acid base balance, the Astrup Micro method will be used as described
by Segal and Anderson. The capillary blood was chosen to ovoid the use of arterial puncture,
and possible complications (this test is as accurate as arterial). This test should be given monthly
in the early stages and every three months in the latter stages.
(2) Chest stability, sighing and respiratory compliance data will be obtained from measure-
ments in Motor Studies. (See above Motor Study Methods 2 and 3).

FINDINGS TO DATE:
I. Sensory Studies

Data, coupled with an additional separate line of evidence, have eliminated rib cage instab-
ility as the cause of the impaired tidal volume stabilization. Thus, RT-1 has been the first laboratory
to quantify the respiratory dysfunction resulting from the interruption of thoracic sensory path-
ways. This study has now been accepted for publication by the Journal of Applied Physiology.

Loaded breathing experiments have been performed in a large group (n=140) of naive nor-
mal subjects to define a set of standards applicable to patient population. Data indicate the
consciously mediated change in inspiratory motoneuron output play an important role in the
immediate response to added loads in untrained subjects. As a result. the "normal" response to
added loads has a much greater degree of variability than is currently believed and previously
published -normal" responses represent only one point on a continum of possible responses.
These results are being compiled so that a realistic standard can be employed to interpret data
obtained in quadriplegic patients.

In a series of single breath resistive loads in 8 additional cervical cord subjects, interpretation of
of results still remains uncertain - dependent upon results obtained in a control group of 140 nor-
mal subjects. It does appear. however, that two different receptor types combine collectively to
determine respiratory rate in cord-injured subjects. Additional experiments are planned.

II. Motor Studies
Motor studies were temporarily curtailed to design and construct a special set of rib cage

calipers which enable accurate recordings of changes in the rib cage antero-posterior diameter
and also to develop a new measurement technique which enables accurate determination of
isometric pressures generated by the diaphragm while simultaneously attenuating any possible
artifacts resulting from mouth suction. In view of these setbacks, researchers have been unable
to study the effects of resistive diaphragmatic exercises in quadriplegic subjects.

However, a study of the effects of a 6-week program of diaphragmatic breathing against
abdominal weights ranging from 15-50 lbs. In 20 healthy normal subjects measured 3 different
aspects of inspiratory muscle function: ( 1) maximal shortening, (2) maximal isometric pressure,
and (3) maximal velocity of shoaenIng. No measureable improvement was found in any of
these parameters resulting from the use of abdominal weight exercises in healthy subjects. How-
ever, all subjects studied improved their endurance during these exercises and discomfort
associated with exercises waned progressively.

III. Blood Gas Studies
Baseline pulmonary function tests were performed on thirteen patients with cervical spine

injuries, ranging in level from C3 to C7. In eight cases pulmonary function tests were done in both
sitting and supine, In the remaining only supine tests were performed.

Of the eight. seven showed significantly improved spirometric values of lung function in the
supine position. This was probably due to reduction in functional residual capacity and conse-
quently Increased in Inspiratory capacity. Six of the eight also showed marked improvement In
both peak expiratory flow and mid-expiratory flow. The two in whom flows were better in the
sitting position were those who had injuries older than three years.

In seven of the above group blood gas analysis were done in both the sitting and supine
position. In four of these, Pa0 2 was higher in the supine position, one showed no difference and
the two with the oldest Injuries had Pa0 2 that were significantly higher sitting compared to supine.

APPLICABILITY: Results from this study should facilitate:
(1) Ones ability to plan a more appropriate and realistic vocational rehabilitation program.

because of increased accuracy of knowledge of nature and extent of deficit. particularly with
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respect to potential energy resources:
(2) Less interruption from respiratory problems of an ongoing vocational rehabilitation training

program resulting in more efficient use of the program's resources: and
(3) Reduced hypoxemia providing greater energy resources and mental acuity for the patient.

022 Quantification of Electromyography with Computer Analysis

Principal Investigator: Arthur Ebersteln, Ph.D.

Status: New

Dates: December 1977 - December 1980

Cost: Annual $44,907 Projected Total $140,000
RT Annual $38,459 RT % of Annual Total 88%

Annual Report Reference: #16, Page 124, R-24

OBJECTIVES: The objective of this proposal is to advance the state-of-the-art of clinical procedures corn-
mor ,:y employed in the diagnosis of neuromuscular diseases: electromyography and conduc-
tion studies in motor and sensory nerve fibers. Specifically we are proposing a program which will
accomplish the following aims within the framework of the electrophysiological examination:

1. more accurate evaluation of recorded data so as to enhance and validate diagnostic information.
2. application of more sophisticated data analysis techniques.
3. statistical manipulation of blocks of patient data for comparison and longitudinal studies.
4. sharing, comparing and correlating our patient data bank and data analysis routines with

other institutions.

METHODOLOGY: Quantitative analysis of EMG signals.
1. Based on work done by Lindstrom using the Fourier transform.
2. Via spectral analyses using surface electrodes.
3. Study of polyphasic potentials.

FINDINGS TO DATE: None to date.

APPLICABILITY: It is the objective of the proposed project to establish a system of computerized analysis
of the electrical activity associated with muscle and nerve pathophysiology in neuromuscular
diseases. An on-line system will be conceived not only for analysis of the characteristics of motor
unit potentials but also for the other electrophysiological events.
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CORE AREAS

Neuromuscular
Studies of causes, effects, responses and adaptations related to injury or impair-

ment of function of prolonged duration in the neuromuscular system.

Psychosocial-Vocational
Programs on problems In the psychological, social or vocational areaswhich relate

to ability to adapt or respond to the requirements of normal living.

Cardiac Rehabilitation
Activities which communicate research findings of cardiac, pulmonary and

vascular requirements for activities throughout the range of normal performance
and especially related to adaptation to the requirement'sof normal living following

pathological changes.

Health Care Delivery
Health needs and the icacy and efficiency of various modes of health services in

relation to rehabilitation.

Education in Rehabilitation
Needs. applications,. adaptation and modifications of education related to

rehabilitation.

Bionornic Adaptations
Methods for responding to or compensating for losses or impairments of interaction
with the environment which increase the capacity for performance or the quality of

life of the chronically III or handicapped patient.

Ergonomics
The quantitative evaluation of muscular force, work, power and energy of n.

Spinal Cord injury
Problems arising In rehabilitation and adaptation to living including community

Integration In patients who have suffered spinal cord injury.
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023 The Evaluation of an Automated Training SystemSyster t far
Wheelchair Push-ups

Principal Investigator: Alan H. Roberts, Ph.D.

Status: Completed

Dates: July 1971-June 1977

Cost: Annual $30,520
RT Annual $21,395

Annual Report Reference: v16, Page 241, R-34

Projected Total $60,000
RT % of Annual Total 70%

OBJECTIVE: To develop a small, light, inexpensive, and reliable battery operated device which will fit in
the wheelchair, and signal patients to remind them to perform a wheelchair push -up; ideally
the apparatus will also include a numerical counter to count the number of push-upsperformed
during a specified period of time.

METHODOLOGY:
1. The apparatus is comprised of a pressure switch, timer, counter, and sound- emitting device. The

timer is set to sound a buzzer unless the patient raises himself from the wheelchair at least once
during the set period of time If he does so before the device is activated, the timer will reset. The
counter automatically tabulates the number of pushup_ s done by the patient

2. Paraplegic patients will be assigned randomly to one of two groups; the experimental group will
use the apparatus while the control group will be equipped with a counter and timer without a
warning device. The number of pushups done by the two groups over a given period of time will be

compared.
3. Followup data will be obtained to determine whether the training that occurred by use of the

device will continue after the device is removed. Techniques will be developed to allow changing
from regular to irregular reinforcement schedules to proMote generalization of learned habits
beyond the hospital.

FINDINGS TO DATE The current testing status of the prototype device suggests that it performs satisfactor-
ily and appears to be working well in pre-tests with patients. A device to count the numberof
wheelchair push-ups is still being developed since it presents engineering problems that have
not yet been fully solved. The apparatus necessary for the project to carry out its methodology
has been developed. The device is being tested on suitable patients as they become available
on the Rehabilitation Service. Efforts at improving the sensing system of the wheelchair push-up
counter are still going on. Dynacon is the material being tested. A slight modification has been
made to the Control Subject data recorder. A channel indicating elapsed time of 60 to 90
minutes between push-ups was sacrificed for a channel indicating the total time that the
subject was out of the chair.

APPLICABILITY: Skin breakdowns are quite common in patients who have not establishedpatterns, before
they leave hospital, of doing pushups independently of reminders. A method to help patients
establish the habit of doing pushups would reduce a major cause of morbidity in spinal cord
injured patients.

024 Evaluation of Efficacy of Rehabilitation Programs

Principal Investigator: Frederic Kottke, M.D.

Status: Completed

Dates: March 1972-September 1977

Cost: Annual $74,605
RT Annual $50,955

Annual Report Reference: v16, Page 24.8, R'44

OBJECTIVES:

1. To collect data on patients in the major problem categories of rehabilitation medicine for the
period since 1949 from the records of the University of Minnesota Rehabilitation Center;

Projected Total $460,000
RT % of Annual Total 68%
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2. to analyze status on adr rission and discharge, and quantitative change in the function of various
parameters;

3. to analyze the adjustments to the community atter discharge;
4. to obtain data on survival, financial status, vocational, and social adjustment;
5. to analyze effects of kind, amount, and duration of rehabilitation services; and
6. to test recommended management programs on patients.

METHODOLOGY: A computer program has been developed for entry of critical information. The data
entered include pertinent demographic data, diagnosis, problem lists, methods of treatment
Including physical therapy, occupational therapy, speech therapy. vocational evaluation,
ortheses and prostheses, and special treatments. The major entries have now been made. The
program is being tested and missing information is being supplied so that computer runs can be
made for selected factor analysis of the various categories of patients Orproblems.

FINDINGS, TO DATE: The remaining demographic, diagnostic. therapeutic, and outcome data was
prepared for computer processing. Computer problems have caused delay in processing data.
Further studies using this computerized data will be carried out under R-613 and other projects.

APPLICABILITY: Evaluation of the efficacy of rehabilitation procedures and programs of management is
essential to place rehabilitation medicine on a sound scientific base and to establish the current
state of rehabilitation against which newly proposed methods may be compared.

025 An Atlas of Voc
Cord Injuries

Principal In istlgator:
Status:

Dates:

Cost:

Annual Report Reference:

Donal Histories of Persons with Spinal

Nancy Crewe, Ph.D.

Completed
July 1973-September 1977

Annual S16,490
RT Annual $14,891

#16. Page 256, R-48

Projected Total $38.370
RT % of Annual Total 90%

OBJECTIVES:

1. To provide a reference tool, a collection of histories of successfully employed quadriplegics and
paraplegics, to aid in the vocational rehabilitation of persons with spinal cord injuries:

2. to provide a publication for vocational counselors on the adjustment process for spinal cord injur-
ed clients. counseling techniques, and extensive lists of sedentary jobs; and

3. to provide a publication on vocational rehabilitation of spinal cord injured persons to researchers
and academicians.

METHODOLOGY:

1. The literature relating to employment with spinal cord injury will be reviewed.
2. A large number of persons with spinal cord Injury who might be able to contribute to the project will

be Identified.
3. Potential subjects will be surveyed by mall to determine which persons are employed.
4. An interview schedule which explores many aspects of working Including preparation, job seeking

experiences, employment duties, satisfactions and frustrations, problems and solutions will be
developed and pretested.

5, All subjects who live within a reasonable distance, approximately 200 miles, of University Hospitals
will be personally Interviewed at home.

6. The original sample will be augmented wtth the assistance of other research and training and
spinal cord injury centers.
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T Out-of-state subjects who are working in jobs not represented in the Minnesota sample will be
interviewed by telephone using the same interview schedule.

8. Case histories which combine biographical, psychological, and medical data with a detailed
description of the employment achieved by the subjects will be written.

9. All sedentary. indoor jobs listed In the "Selected Characteristics of Occupations" supplement to the
"Dictionary of Occupational Titles" will be Identified.

10. Several chapters integrating Information available in the literature and data gathered through this
project will be written.

11. A book for spinal cord injured persons entitled Possibilities: Employment After Spinal Cord
Injury will be written and published.

12. A handbook for counselors on the employment of spinal cord injured persons will be written.

FINDINGS TO DATE: During this year the manuscript for the Atlas of Vocational Histories was submitted to
the University of Minnesota Press. The editor suggested that the manuscript be divided, and thus
a new manuscript for spinal cord injured people, Possibilities: Employment Atter Spinal Cord
Injury, has been prepared and submitted to a commercial publisher. Work is beginning on the
two remaining publications.

APPLICABILITY: Persons with spinal cord injuries, particularly quadriplegics, share severe functional limita-
tions. So many activities are unavailable that a basis for bringing about a more positive focus in
vocational counseling is needed. Since so many quadriplegics and paraplegics are youthful
accident victims, the importance of finding some productive outlet for their time and talent is an
important, if not essential, aspect of rehabilitation_

026 An Evaluation of the Relationship of Self-Care Outcomes to
Care in the Acute Hospital, the Rehabilitation Center, and
to Post-Discharge Level of Function in Stroke Patients

Principal Investigator: K. Sperling, M.D.

Status: Completed
Dales: October 1973-September 1977

Cost: Annual $56,274 Projected Total $221,000
RT Annual $45,864 RT % of Annual Total 82%

Annual Report Reference: 016, Page 260, R-52

OBJECTIVES:

1. To assess the changes In self-care Improvement patterns for stroke patients with respect to the
patient's contact with the rehabilitation center and the health care institution, and with respect to his
post-discharge level of functioning:

2. to evaluate nursing staffing patterns and cost factors of different rehabilitation programs to see
whether these factors have a significant Influence upon self-care Improvement patterns for dif-
ferentiable subgroups of stroke patients;

3. to investigate post-discharge placement as It relates to self-care Improvement levels.

METHODOLOGY: The tasks to be carried out under this project have been segmented as follows:

1. Baseline data will be collected on stroke patients treated in three health care facilities with
contrasting rehabilitation.

2. Followup data will be collected on a subsample of these patients at points 6 and 18 months
following discharge from primary hospitalizotion.

3. Data analysis will be performed.

FINDINGS TO DATE: The preliminary findings are as follows:

1. Impact of length of stay on Improvement In self-care ability is little at St. Francis. mild at North-
western and high at Sister Kenny Institute.
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2, Comparison of treatment at acute facilities and Sister Kenny institute is being done through review
of treatment histories.

3. An analysis of the nursing staffing data revealed that the two acute hospitals averaged 5.2 hours,
while Sister Kenny Institute averaged 7.3 hours.

4. Patients living at home remain at higher self-care levels than those in nursing homes.
5, A comparison was made between the acute hospitals and the tertiary center, matching patients

on the variables of Time Since Onset and Admission Self-Care Score.

APPLICABILITY: The results of this study may initiate changes In pre-and post-rehabilitation care. If certain
stroke management practices In current use are of greater benefit than others. then changes
should evolve in the management of stroke rehabilitation at various levels of patient care.

027 Validity and Reliability of the Health Accounting Method
of Quality Assurance in a Rehabilitation Setting

Principal Investigator:
Status:

Dates:

Cost:

Annual Report Reference:

Thomas P. Anderson, M.D.

Completed
October 1975-September 1977

Annual $32,955
RT Annual $20,368

#16, Page 268, R-59

Projected Total $50,000
RT % of Annual Total 65%

OBJECTIVES:

1. To consolidate and analyze previous health accounting experience;
2. to evaluate procedural reliability and validity;
3. to examine the impact of health accounting strategy on improving the quality of care:
4. to test the generalizability of the protocol to a rehabilitation outcomes study other than completed

stroke;
5. to improve the efficiency of the protocol by incorporating recommendations of the first study team:
6. to institutionalize the protocol by orienting and Involving or greater number of department person-

nel.

METHODOLOGY: The first three objectives will be studied In the following manner. A medical sociologist will
analyze the documents, manuals, and forms, and taped discussions of project participants. He will
then make recommendations for Improving project procedures and instruments. Three new pro-
ject resources are being developed. The ten care settings will evaluate the validity and reliability of
specific health accounting procedures. They will examine priority setting of health topics, out-
comes standard setting, and reliability of the outcomes measurements made by the health
accountant. The Johns Hopkins staff will analyze and draw conclusions from data from all ten care
settings. Participating clinics will be matched with nonparticipating clinics to test the development
of a measure of innovativeness.
The last three objectives, carried out only by the University of Minnesota, fulfill the requirement that
three topics be studied during the project. An exclusive study team will be selected for each topic.
thus involving new department personnel.

FINDINGS TO DATE;

1. Three health problems were chosen for study:
a) Education for Urinary Tract Infections in Spinal Cord Injured Patients;
b) Therapeutic Program to Retain Function in Employment Aged Patients with Chronic Low Back

Pain; and
c) Intermuscular Neurolysis and Motor Point Blocks by Physicians on Inpatients and Outpatients

with Spasticity. Several new personnel were oriented and study was begun.
2. The coordinator attended a medical coordinators seminar on the future design and procedural

development for completing the outcomes assessment projects.
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3. The initial outcomes assessment on Urinary Tract Infections in Spinal Cord Injured Patients was
completed. The actual outcomes were far below those expected. Problems contributing to these
are: patient-related. environment-related, and staff-related.

4. The actual outcomes of the low back pain patients interviewed came close to the estimated
standards except for the two lowest levels on the Williamson's Function Impairment Scale.

5. The initial outcomes assesment on intermuscular neurolysis for inpatients and outpatients with
spasticity was begun.

6. Several recommendations were made by the study team.

APPLICABILITY: An improved and refined system for assessing rehabilitation will 1) focus on outcomes, 2)
develop a standard definition of outcomes. and 3) apply to all areas of rehabilitation, Both health
professionals and patients will benefit by improved treatment and lower costs of rehabilitation.

028 A Study of the Golgi Tendon Organ in Human
Muscles and Tendons

Principal Investigator: Rita Bistevins, M.D.

Status: Completed
Dates: September 1975-June 1977

Cost: Annual $52,234
RI Annual $44A77

Annual Reporrt Refer 016, Page 281, R-61no

Projected Total $60,000
RT % of Annual Total 85%

OBJECTIVES:

1. To study the microscopic structure of the GTO in man;
2. to study the uttrastructure of the GTO In the human by electron microscopy;
3. to study the innervation of the GTO in man;
4. to study the localization of the GTO In man:
5. to study the electrophysiological response of the GTO in man to motion and stretch,

METHODOLOGY: Preliminary work on tissue specimens from autopsy material will establish the technique of
localization of the GTO, as well as its gross appearance and structure. Biopsy specimens will be
taken from normal muscles from patients undergoing surgical procedures. Localization of the GTO
will be attempted by teasing the biopsy specimen under a dissecting microscope and searching
for this structure. The tissue will be fixed in forrnalin, embedded in paraffin and sectioned. The slides
will be stained; for hematoxylin and eosin to study the general structure and appearance; sliver
impregnation to demonstrate the nerve endings and the nerve fibers; and other possible stains as
the need may arise. An attempt will be made to study the electrical response of the GTO to motion
and/or stretch of the muscle or its tendon, thus stimulating activity in the muscle. A high gain
electromyograph will be used for this purpose. This will be carried out on patients with poor
muscular control.

FINDINGS TO DATE: The structures of 158 sensory end organs were studied. Of the 126 end organs identified,
111 were paciniform corpuscles and 13 were Golgi tendon organs. Two structures could not be
classified in either group. Five sensory receptors were studied with electron microscopy. Of these
two paciniform corpuscles were serially sectioned. One Golgi tendon organ and one Meissner
corpuscle from a human fingertip were also examined.

APPLICABILITY; Disorders of motor function such as paresis and paralysis with or without spasticity are
frequently seen in rehabilitation patients. Better understanding of factors contributing to reflex
regulation of motor function is needed. The data resulting from this project will lead to better
understanding of the motor behavior and control of muscular motion. This will, In turn, lead to
development of better techniques for therapy.
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029 The Value of LDH lsoenzyme Studies in Collagen Disease

Principal investigator: A. Turkyllmaz Ozel, M.D.

Status: Completed
Dates: September 1976 September 1977

Cost: Annual $30,527 Projected Total $24,200
RT Annual 824,198 RT % of Annual Total 79%

Annual Report Reference: #16, Page 287. R-65

OBJECTIVES: To determine the relationship between the activity of rheumatoid arthritis and other collagen
diseases and the change In the LDH isoenzymes.

METHODOLOGY: Blood will be drawn from patients during the very acute stage of a collagen disease. LDH
isoenzymes will be determined by electrophoresis. When a needle biopsy is necessary for diagnos-
tic purposes the tissue will be studied. It will be processed for: electromicroscopic examination of
ultrastructure: hernatoxylln and eosin staining to demonstrate the stnicture of the muscle fibers and
their nuclei: frichrome staining to evaluate the connective tissue elements in muscle; and chemical
microanalysis to determine the change In LDH isoenzymes in the tissue. When aspirational joint
effusion is necessary for diagnostic purposes or treatment, LDH electrophoresis will also be done in
joint effusion. The results will be compared to Investigate the relationship between the activity of
collagen diseases and the change In LDH isoenzymes.

FINDINGS TO DATE: During the past year. LDH isoenzymes have been determined by electrophorosis on
more than 100 blood samples from 73 patients with rheumatoid arthritis, scieroderma, systemic
lupus eiythematosis, and dermatomyositis, LD-3 isoenzyme was found elevated In 68 patients
who have been in the active stage of their diseases. In patients who have been followed, LD-3
isoenzyme has fluctuated according to the activity level of the disease. In 5 patients who were in
the inactive stage of their diseases. LD-3 isoenzyme was found to be within normal limits.

LDH isoenzyme studies on loose connective tissue have shown that these tissues give exclusively
LD-3 isoenzyme. In all 4 loose connective tissue samples studied by electrophorosls, 100 percent
of the LDH isoenzymes was purely LD-3. LDH isoenzyme studies were done with human fibroblast
and human lymphocytes. Neither one showed a big LD-3 value. On the other hand, synovial
tissue obtained from 2 monkeys and 2 humans gave high LD-3 values.

These findings have supported the original hypothesis that a definite LD-3 isoenzyme occurs
during the course of rheumatoid arthritis and other collagen diseases and that this change in
LD-3 isoenzyme probably reflects the degree of activity of the disease. The source of LD-3 Isr>
enzyme was obscure until recently. This study has clearly shown that the main source of LD-3
isoenzyme is the connective tissue.

APPLICABILITY: Since arthritis may be disabling, Its effects on the economy are significant, not only in terms
of employment, but also support. Prevention of deformities and disabilities in collagen disease
depends on early diagnosis and appropriate treatment. LDH isoenzyme studies seem to have a
potential value both In the early diagnosis and the followup of the treatments. Prevention or even
delay of disabilities in teumatold arthritis and other collagen diseases will certainly make it
possible for some of the patients to continue, or return to, their previous jobs.

030 The Effect of Cervical Odhoses on Cervical Spine Motion:
A Standardized Radiographic Method of Study

Principal investigator: Steve Fisher, M.D.

Status: Completed
Dates: September 1975-March 1977

Cost: Annual $6,300 Projected Total $9,100
RT Annual $938 RT % of Annual Total 15%

Annual Report Reference: #16, Page 292, R-66
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OBJECTIVES

1. To study the effects of cervical orthoses on the range of motion of the cervical spine in flexion and
extension;

2. to study the range of motion at each given intervertebral level from T1 to the skull in different
types of cervical orthoses to obtain data on which orthosis best stabilizes at each individual cervi-
cal spine level; and

3. to compare the radiographic and bubble goniometer method of measuring cervical rang_e of
motion.

METHODOLOGY: Young adults, ages 20 to 30, served as subjects. Each was fitted and studied in several
types of cervical orthoses: 1. SOMI orthosis

2. Peterson orthosis
3. Jewett J-21 orthosis
4. SOMI orthosis with chin strap

Each individual was fitted by a certified orthotist. Pressure transducers were placed under the
chin piece and occipital piece. Each subject was Instructed to flex and extend the neck to a
given pressure recording. Cervical sagIttal spine films were obtained in the neutral flexion and
extension position without a cervical orthosis and in each of the orthotic devices. Bubble gonio-
metric data was also obtained. The data was evaluated by using previously described methods
of radiographic measurement.

FINDINGS TO DATE: This project has been completed. The four-poster and SOMIP orthoses best immobil-
ized the cervical spine. The average sagittal motion of 0-Cl was 110 and total CI-C2 motion 140.
The statistical correlation between the bubble goniometer method and each of the x-ray
measurement methods on unrestricted cervical spine motion was fair to good. When the SOMIR
orthosis was fitted at a "lower resting pressure, there was no statistically significant difference in
the restricted sagIttal plane cervical spine motion.

APPLICABILITY: The data of this study con directly be used in the proper prescription as well as fitting of
cervical orthotic devices in various pathological conditions. It is suggested that perhaps orthotists
should use pressure sensors when fitting braces to obtain the best fit possible within tolerable
pressure limits.

031 Studies of Urologic Function in Patients Following
Spinal Cord Injuries

Principal Investigator:
Status:

Dates:

Cost:

Annual Report Reference:

Mary Price, M.D.

Continuing
October 1963-October 1978

Annual $160,155
RT Annual $110,035

#I6, Page 5, R-2

Projected Total $890,000
RT % of Annual Total 69%

PART I

OBJECTIVES:

1. To study renal function and mictuation and their relationship to recurrent bladder infection in

patients with spinal cord Injury;
2. to test methods for Imp_ rovement of urinary bladder function and management In patients with

spinal cord Injury;
3. to record the changes of urinary tract function of paraplegic and quadriplegic patients over a

period of time.
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METHODOLOGY:
1. Renal function is tested by blood and urine analyses after intravenous injection of insulin and

para-amino hippurate.
2, The mechaniSm of urination Is studied by gas cystometry, clinical analysis, and radiographic

techniques. In catheter-free patients. the amount of urine remaining in the bladder after voiding is
measured.

3. Urine culture results and the patient's history of bladder infections are correlated with the findings of
the preceding studies.

4. Prediction of the control of bladder contractility is attempted through the use of the urecholine
denervation super-sensitivity tests.

5. Data from testing is available for patient information and major statistical analyses.

FINDINGS TO DATE:
1. Sister Kenny Institute patients have withdrawn from this project because of staffing and transporta-

tion difficulties.

2. With the approval of the Federal Drug Administration the Renal Function Laboratory was chosen by
Arnar -Stone Laboratories to compare the efficiency of the modified form of inulin with the older
form of Inulin in testing glomerular filtration rale. The two substances compared closely with each
other. The FDA has approved the inulin and inulin clearance testing has resumed throughout the
United States.

3. Four hundred and ninety patients have been tested to date.

APPLICABILITY: Preliminary reviews of systematic, ongoing evaluations of spinal cord injury, indicate that
urinary tract deterioration is not inevitable and that funds spent in training patients' physicians,
paramedical personnel, and the families of patients in their proper care will result in a great saving
of funds formerly spent as a result of the treatment of physical and psychological deterioration,

PART II

OBJECTIVE: To determine change of renal function In paraplegic and quadriplegic patients who have
required ileac diversion and compare these changes with spinal cord injured patients who have
not required ileac diversion.

METHODOLOGY: Studies of renal function as outlined in Part I are carried Cutimmecliortely before diversion
and annually thereafter.

FINDINGS TO DATE: A doctoral thesis is being prepared that will demonstrate that while the mean value of
annual rate of change of the total population of our study shows slight Improvement of function
annually, the mean value for annual rate of change of patients with Ileac diversions Is somewhat
better than the mean value of the entire group. Regression lines showing change of function prior to
diversion in comparison with change of function after Heal diversion are being prepared, The
doctoral candidate preparing the results was forced to postpone the completion of his work.

APPLICABILITY: The surgical procedure, ileac diversion, is being more frequently performed to avoid kidney
deterioration resulting from poor kidney drainage. There is need for objective evidence regarding
the efficacy of This procedure.

PART III

Discontinued
PART IV

OBJECTIVE: To compile a comprehensive bibliography of the world literature concerning the urinary tract
function of patients with spinal cord Injury, emphasizing especially the pathophyslology of the
urinary tract, laboratory methods for diagnosis, therapeutic approaches and statistical methods
of documentation.

METHODOLOGY: Medina is being used to search major medical indices. Primary reference cards are
made for 71 subtropics with cross referencing. These have been catalogued.

FINDINGS TO DATE: As of June, 1977, 13,500 references are filed, with an additional 9,275 cros.sleferences
and 13,875 authors listed. Members of the laboratory have read ,000 of the references.

APPLICABILITY: Through the bibliography it has been possible to improve research techniques and to apply
Therapeutic findings to patient treatment.
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observation of patient care, both In and out of the hospital, indicating the need for a
explicit educational program for both patients and attendants.

APPLICABILITY: The use of the double lumen catheterization procedure may provide a method of obtaining
urine specimens free from contamination as the catheter is inserted through the stoma,

PART X

OBJECTIVES:

1. To study the sources of urinary tract Infections in patients with Ileac diversions;
2. to determine the extent of bacterial flora present in the ileal loop at the time of diversion and to

establish If this bacterial flora plays a part In subsequent Infections;
3. to determine if post diversion infections are related to prediversion urinary tract infections;
4. to determine possible sources of postdiversion *infections.

METHODOLOGY:
1. Aerobic and anaerobic cultures are made from a section of the ileal wall and both ureters at the

time of ileac diversion. Unne cultures are made before the operation and serially following the
operation.

2. Antibiotic sensitivity tests are made on all organisms present and organisms are saved for future
study,

FINDINGS TO DATE: Between June, 1976 and May. 1977, 24 patients with current urinary tract infections
exhibiting no fewer than two organisms isolated by urine culture have been followed since
before their diversions. At the time of diversion cultures were made from sections of the ileum
(12 had bacterial growth, 12 did not), the right ureter (11 had bacterial growth, 10 did not and 3
were not cultured). and the left ureter(8 had growth. 13 had no growth and 3 were not cultured.)

APPLICABILITY: The incidence of bacteriuria In spinal cord Injured patients with ileac diversion has re-
mained high. It is Important to evaluate the possible reasons for this high Incidence of bacteriurla
and to establish procedures of care and medical management that will help eliminate urinary'
tract infection.

PART XI
OBJECTIVE: To determine the predictable normal annual variation of glomerular filtration rate, renal

plasma flow, and tubular excretion of individual patients.

METHODOLOGY: A Ieastsquares regression line is plotted using successive test values following the third
evaluation of each patient.

FINDINGS TO DATE: Following the publication of a doctoral thesis, results of the analysis will be available.
The mean annual variation for Glomerular Filtration Rate is 9 ml/M2/min, for Renal Plasma Flow
90 ml/M2/min. and TmPAH 5 ml/M2/min.

APPLICABILITY: This study will provide the first documented data regarding the yearly fluctuations of
function. This knowledge will provide physicians with guidelines for assessing the clinical impor-
tance of changing rates of glomerular filtration rate, renal plasma flow, and tubular excretion in a
given patient.

PART XII

OBJECTIVES:

1. To implement a program of patient instruction and training In the care of the urinary tract and
urinary collecting devices. emphasizing the Importance of maintaining optimal kidney function
from the beginning of acute care of the patient following spinal cord injury;

2. to assess the understanding of the patient regarding urinary tract care prior to his leaving the
hospital;

3. to assess the value of this program in preventing urinary tract Infections and in maintaining renal
function by comparing Information obtained at periodic followup of these patients with data from
patients not exposed to this program.

METHODOLOGY:

1. Educational material has been prepared and will be given to each spinal cord injured n after
admission to the hospital.

2. The staff will check off, date, and sign each subject after it has been discussed.
3. The patient will be tested before discharge. Any remedial education necessary will be done that

time.

ore
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4. An effort will be made to Include families and attendants in the educational program.

FINDINGS TO DATE: The materials for this patient education program have been developed.

APPLICABILITY: A patient who has adequate understanding of his urinary tract and the methods of caring for
it will have less medical-hospital expense and morbidity. The patient will benefit financially,
socially. and vocationally.

032 Study of Cardiac Work Evaluation and Reconditioning
Atter Myocardial Infarction

Principal Investigator: William G. Kublcek. Ph.D.

Status: Continuing

Dates: September 1972-October 1981

Cost: Annual $236,705 Projected Total $750,000
RT Annual 8179,375 RT % of Annual Total 76%

Annual Report Reference: #16 Page 36, R-5
OBJECTIVE:

1. To study the hemodynamic parameters Involved after acute myocardial Infarction;
2. to study the response of the damaged heart to exercise and stress testing at mild and moderate

energy expenditure In early post-myocardial Infarction patients;
3. to investigate correlation of the electrocardiograph changes and the cardiac function as re-

corded from the Impedance cardiograph during exercise stress testing in the early subacute
stage, at 21 days, and atter 3 months or more; and

4. to determine whether the Impedance Cardiograph and electrocardiograph monitoring of
graded exercise tests can be used to establish the safe level of patient performance and progres-
sively test the patient until he or she has demonstrated adequate physical capacity to leave the
hospital.

METHODOLOGY:
1. The Minnesota Impedance Cardiograph and a multilead electro-graph are used to monitor

patients exercising at various levels of exertion, ranging from mild exercise in the early convalescent
phase to moderately strenuous bicycle ergometer or treadmill exercise In the post-discharge
period,

2. Calculations from the wave forms are made for stroke volume. caridac output, and parameters
related to cardiac contractility.

3. A laboratory for cardiac and metabolic function has been installed at the University of Minnesota
Hospitals. This laboratory provides research capability for complete cardiac and metabolic
evaluation. The laboratory has the following list of equipment:
a. on automated Medical Systems PFA-5 mass spectrometer system for metabolic function

analysis,
b. a model 304A impedance cardiograph.
c. a Quinton-Monark model 01-870 electrically controlled bicycle ergometer,
d. a Quinton model 18-49-CI electrically controlled treadmill.
e. a Gould model 2400 three-channel analog recorder for use with the impedance cardiograph,
f. Gould model 481 eight-channel analog recorder for use with mass spectrometer system,
g. Physic-Control series 70DC defibrillator,
h. Marquette automatic electrocardiograph model 3300, and
i. Decwriter connected via telephone with UCC for the input of data into computer storage and

calculations.
4. The impedance cardiograph continues to be compared to other methods of measuring cardiac

function. The mass spectrometer has been calibrated to a degree that exceeds the accuracy
needed to measure physiological functions.

APPLICABILITY: Problems directly involving the heart can be studied and the status of the patients more
accurately assessed. using the Minnesota Impedance Cardiograph. Another field of use is
monitoring the amount of fluid In the chest or lungs, such as In congestive heart failure. The third
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Major use of this system is in peripheral vascular disease. Therefore. any doctor treating these
patients would have use for the Impedance Cardiograph. The mass spectrometer system is useful
for these patients, especially those with cardiopulmonary diseases.

PART I

OBJECTIVE: To determine that cardiac output measured by impedance cardiography and ECG during
exercise testing in the rehabilitation phase after myocardial infarction can predict current
status and future function better than the prediction from ECG alone.

METHODOLOGY: The Minnesota Impedance Cardiograph was used as a separate test for the function
of the heart during exercise. Simultaneously, a program of analyzing ECG, target pulse rate, and
clinical symptoms was used separately. The patients were categorized into one of four classes
using the Functional and Therapeutic Classifications of Patients with Diseases of the Heart
(American Heart Association).

FINDINGS TO DATE: Sixty-five coronary care patients were tested. The 34 patients who passed both tests
were in a better clinical condition than those who failed one or both tests, Patients who failed
both tests should have exercise programs prescribed for them with care. The patients who failed
one of the tests do not have as good a future outlook as the patients who passed both tests. This
portion of the project is completed.

APPLICABILITY: These data provide a very valuable basis for the prediction of the social and employment
status of patients following a coronary infarction. A test of this type will be of great help to the
physician attempting to evaluate the remaining heart function following the damage of the
infarct.

PART II

OBJECTNES:

1. To determine ZCG standards for normal males of average size for cardiac output and contractility
index in response to a steady state of exercise from 2 METs through 6 MEs:

2. to determine a practical. reproducible method of measureing basal oxygen consumption;
3. to determine the time required to reach steady exercise state from resting state;

4. to determine the time required to return to the pre-exercise resting state; and
5. to observe any training effect on repeat testing.

METHODOLOGY: Ten normal male subjects between 19 and 24 years of age and of average height and
weight underwent measurement by moss spectrometry of basal oxygen consumption (1 MET)
under standardized conditions. Over several days they exercised on a treadmill at 2 METs
through 6 METs with monitoring of heart rate, EKG, minute oxygen consumption and ZCG. They
also performed a submaximal exercise test up to 80 percent of maximal heart rate for age
according to the schedule of Bruce.

FINDINGS TO DATE: Part II or the research project has been completed. The results yield the following
information to date:

1. Values closely approximating presently accepted basal oxygen consumption were achieved
under our standardized, but practical conditions at 265 cc /min /1.93M2 body surface area.

2. Cardiac output during sitting, fully supported rest was slightly higher than that at 2 METs through 6
MEs the curvilinear mean heart rate and stroke volume were almost mirror images, producing a
linear mean cardiac output increase which at 6 METs was 145 percent of basal and 160 percent of
the 2 ME value. Comparison of the two trials revealed no significant training effect.

3. Stroke volume was highest in the semireclining sitting position which augmented venous return.
Stroke volume leveled off at 5 METs,

4. Heart rate and stroke volume are mutually reciprocally inter-reactive so that neither lone shows a
linear relation to cardiac output.
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5. The myocardial contractility index of Heather shows a linear increase at activities greater than
2 METs.

6. The standard deviation of these values is approximately t 15 percent.

Standards were determined for. 1) comparison of caridac output and contractility indices
during steady state exercise. 2) the time required to reach the steady state from resting state at
the various levels of exercise and the time required to reach the pre-exercise resting state from
steady state exercise, and 3) a setting In which oxygen consumption can be measured that
favorbbly compares to well-known and accepted basal metabolic rates.

APPLICABILITY: Normal standards of comparison obtained under conditions simulating the exercise
testing conditions of the nonmyocardial infarction patients will enhance the interpretation of
ZCG data.

PART III

OBJECTIVES:

1. To establish an individualized cardiac rehabilitation program:
2. to determine the usefulness of ZCG and ECG monitoring of graded exercise tests in establishing

safe levels of patient performance;
3. to determine whether tested progression results In a shorter stay than the standard program: and

4. to determine whether short term rehabilitation restores the patient to vocational activity as fast as
the standard program.

FINDINGS TO DATE: Twenty-four acute myocardial infarction patients were referred for a Cardiac Rehab-
ilitation Program. Some patients were discharged on the tenth to the fourteenth day after their
myocardial infarctions. The program was individualized.

PART IV

OBJECTIVES:

1. To introduce, establish normal limits for, and show the usefulness of a cardiac rehabilitaiton pro-
gram based on cardiac oxygen consumption as indicated by the heart rate blood pressure
product; and

2. to test convalescing cardiac patients to determine relative cardiac stress of activity using heart
rote blood pressure method,

METHODOLOGY: Healthy subjects and cardiac patients were tested while doing homemaking, occupa-
tionally related, recreational, and calisthenic activities. Instantaneous measurements of blood
pressure, pulse, electrocardiogram, total oxygen consumption, and other ventilator,/ parameters
were taken.

FINDINGS TO DATE: We are as yet only in the planning stage for the experimental research described
previously. The laboratory is now organized and we are attempting to eva luate various method-
ologies to improve on the present setup.

APPLICABILITY: The objective measurements of stress of various activities in cardiac patients may allow
patients to return to work earlier, and will give vocational counselors and cardiologists a more
definitive means of deciding when a patient may safely resume vocational activities.

PART V

OBJECTIVE: To determine the efficacy of measuring by a noninvasive method, the mechanical pumping
action of the heart in patients undergoing surgery for a coronary bypass, to attach an electrical
pacemaker to the heart, or undergoing heart valve surgery for either comrnissurotomy or
prosthesis.

METHODOLOGY: Impedance cardiograph studies will be made on patients with electrically paced
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hearts, undergoing aorta-coronary artery bypass surgery, and heart valve surgery for either
commissurotomy or prosthesis. Each patient will be studied pre- and postsurgery and followup
ObServatiOns will be made.

FINDINGS TO DATE: A pilot study of a patient who had a surgical attachment of a pacemaker has been
done.

PART VI

OBJECTIVES:

1. To determine the accuracy of using treadmill grade and speed as a measure of he work level
performance of cardiac patients undergoing a progressive exercise stress test;

2. to determine whether the addition of metabolic parameters will improve the sensitivity of the
progressive stress test to detect coronary artery disease;

3. to objectively evaluate the work level change of coronary artery bypass surgery patients; and
4. to determine whether metabolic parameters will be useful In determining which patients will

benefit most from an exercise rehabilitation program.

METHODOLOGY:

1. The actual work level as determined by the oxygen uptake will be measured and then compared
with the value predicted by various tables.

2. The data obtained by the ECG and metabolic parameters will be compared with the results
obtained by angiography or other events such as myocardial Infarction or death due to heart
disease.

3. The work performance of patients pre- and postcoronary artery bypass surgery will be evaluated
using the metabolic parameters.

4. The metabolic parameters will be correlated with improvement in work performance that curs
on an outpatient exercise program.

FINDINGS TO DATE: Preliminary results In our laboratory show that a patient's predicted wad( level, based
on treadmill speed and grade. may be In error in some cases. by a factor of 2 compared to the
actual work level based on oxygen uptake measurements.

APPLICABILITY: If the progressive stress test can more effectively evaluate patients. physicians can advise
patients regarding employment more confidently and can evaluate coronary artery bypass
surgery more effectively.

PART VII

OBJECTIVE: To develop a law-cost, small, portable device to monitor the exercise level of patients in the
cardiac rehabilitation program.

METHODOLOGY: A device will be developed to monitor the heart rate and emit a signal that will indicate
deviations of the heart rate from some preset level. A second phase of the development will
detect arrythmias.

FINDINGS TO DATE: A device has been designed that can monitor the heart rate and give a signal indica-
ting deviations of the heart rate for some preset limits. The preliminary prototypes have been
used by actual patients, The study on the impedance and offset potential of disposable ECG
electrodes was studied. With the sanding of the skin, the low cost electrode would give as good
a performance as the more costly electrodes. Stainless steel electrodes should not be used
because they tend to polarize with small DC currents. The electrodes were also drying out before
use. as they were packaged in large numbers. The patient trigger level control is also causing
problems. Efforts will be made to develop an automatic control.

APPLICABILRY: A small, portable, low-cost device that can give audio feedback about the physiological
level of exercise seems to be ideal to carry out an exercise program for a cardiac patient.
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033 Quantitative and Qualitative Evaluation of Muscular
Hyertonia in Patients with Central Nervous System
Disease

Principal investigator
Status:

Dates:

Cost:

Ann Report Reference:

Daniel Halpern, M.D.

Continuing
August 1964 -July 1979

Annual 00,268
RT Annual 08,669

#16, Page 72, INS

Projected Total $265,000
RT % of Annual Total 77%

OBJECTIVES:
1. To develop an apparatus and system to objectively evaluate the character of abnormal muscle

tone and the alterations of tone accomplished by various procedures; and
2. to analyze abnormal muscle tone and evaluate therapeutic procedures.

METHODOLOGY: The analytic system is based on the current neurological concept that the muscle spindle.
a sensory organ within skeletal muscle, responds to two parameters of elongation, the amount of
stretch, and the velocity of the movement. Recordings are made of the force applied and
eiectromyographic activity during a standardized series of passive movements imposed at
velocities varying from 3® to 150° per second. Analysis of the data yields quantitative information in
the form of a numerical value of the related physical parameter. This system also allows quantita-
tive study of central nervous system activity giving rise to dystonic states that are not mediated by
the fusimator system. By carrying out an analytic procedure that specifically identifies the respon-
siveness of the skeletal muscle to lengthening and to the velocity of length, not only can these two
elements be identified and measured. but the influence of other sources of tone may be measured
as well.

FINDINGS TO DATE: During the year 1975-1976, the construction, assembly, and testing of an electro-
hydraulic automated drive apparatus continued. The capability of rigid velocity control will
enable better correlation with other workers in the fields of rehabilitation and neurophysiology,
will make examination procedure less arduous. and will enable the examination of the large
muscle groups of the upper and lower limbs of a greater number of adults. Since the forces
necessary to provide the velocity range required are quite high. considerable engineering time
has been required to provide safety devices and precautions against patient or staff injury.
Interdepartmental cooperation on this project has been provided by the Hydraulics Laboratory
of the University of Minnesota Institute of Technology and the Biomedical Computer Sciences
Center. The revisions of the program instituted in 1974 have been utilized for the continued
evaluation of patients who have been subjects of various therapeutic procedures.
A total of 197 examinations were carried out in 1976-1977. Since June 1976. 43 patients were
examined multiple times. Nine patients were examined in connection with stereotactic brain
surgery or cerebellar stimulation for the treatment of dystonia. Twenty-three patients were
examined to evaluate the effectiveness of medication on hypertania, seven of which were
treated with L-dopa, and two patients were examined to evaluate the effect of intramuscular
neurolysis. Twenty -nine patients were examined and used as controls: three patients were
tested for reflexes.

APPLICABILITY: At the present time many procedures for the treatment of patients with muscular hypertonia
are being carried out, with little more than subjective judgments as to their validity and continued
usefulness. Evaluation of each of these treatment techniques would provide a solid scientific basis
for their use, and the objective measures would be worthwhile. Treatment of patients with central
nervous system disease would be rendered more effectively, less wastefully, and more econorni-
cally.
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034 Study of the Changes in the Structure, Ultrastructure,
Innervation and Enzymes of Skeletal Muscle in
Neuromuscular Diseases

Principal Investigator: Essam Awad, PhD.

Status: Continuing
Dates: September 1969-October 1979

Cost: Annual $62A21
RT Annual $52,152

Annual Report Reference: #16, Page 91, R-8

Projected Total $300,000
RT % of Annual Total 54%

OBJECTIVES:

1. To study the histopathologic changes occurring in disabling neuromuscular diseases;
2. to study the electrophysiological changes in the neuromuscular system;
3. to study the changes in enzyme activity In these muscles;
4. to Identify the specific cause of muscular weakness in Individual patients;
5. to improve diagnostic criteria for the neuromuscular diseases that are seen In rehabilitation:
6. to study the ability of human muscle to regenerate as seen in samples taken from patients since the

beginning of the project; and
7. to review all the biopsies and enzyme levels of blood samples collected since the beginning of the

project.

METHODOLOGY: Patients are evaluated by history, physical examinations, clinical laboratory tests as
indicated, and electromyographic and nerve conduction studies. Histopathology of muscle and
terminal nerve endings is studied by performing a motor point bidpsy to sample the involved
muscle(s) and its nerve. The tissue is then processed for: electron microscopic examination of
ultrastructure; vital staining with methylene blue to determine the changes in the branches of the
Intramuscular nerve and the motor end-plates; PAS staining to demonstrate glycogen; toluidine
blue staining to demonstrate acid rnucopolysaccharides; hematoxyllne and eosin staining to
demonstrate the structure of the muscle fibers and their nuclei; trIchrome staining to evaluate the
connective tissue elements in muscle; chemical microanalysis to determine any abnormal con-
stituents in the tissue; review of the biopsy material; and determine the stage of growth or
maturation and changes of the cells.

FINDINGS TO DATE:

This project, thus far, has produced two significant findings.
1. Increased LDH isoenzyme activity, particularly LDH a was found to be diagnostic of fibrositis. This

finding has never been reported or known before. The Archives of Physical Medicine and Rehabili-
tation has published an article on the increase of LDH isoenzyme activity as an indicator of fibrosis.

2. Satellite cells were found in all muscles sampled in different age groups. This is an indication of the
ability of human skeletal muscle to regenerate. Because of the complexity of the process of
regeneration the investigators feel that a separate project is needed to identify the possible stimuli
for muscular regeneration in the disabled.

During the past year, the following conditions have been under study.

1. Collagen disease - fifty-eight patients
2. Neuropathy - eight patients
3. Interstitial fibromyositis - seven patients

4 Muscular dystrophy - two patients
5. Unidentified muscle weakness - four patients
6. Normal - nine patients

APPLICABILITY: The muscular weakness of many disabled individuals is not clearly understood and needs to
be clarified by this research approach, otherwise their rehabilitation will not be complete. As the
cases accumulate, the data is analyzed in term of populations with specific disabilities and their
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characteristic findings. After studying enough cases in depth. definite conclusions rn
that will enable the practicing physicians to Identity and analyze the patient's disabill
the patient in the proper perspective,

035 Training Program for Upper remit/ Activities in
Athetoid Patients

Principal Investigator:

Status:

Dates:

Daniel Halpern, M.D.

Continuing
September 1965-July 1979

Cost: Annual $68,630
RT Annual $59,829

Annual Report Reference: #16, Page 98, R-14

be drawn
and place

Projected Total $245,000
RI % of Annual Total 87%

OBJECTIVES:

1. To develop an experimental design and technology to evaluate therapeutic method used in
cerebral palsy that will be specific enough to measure difference between methods:

2. to identify elements of neuromuscular function that are Important in the development of manual
coordination;

3. to test the effectiveness of specific component procedures presently available to develop im-
proved coordination In upper extremities of crthetoid patients;

4. to develop a series of procedures to train manual coordination, based on neurophysiologic
concepts of motor learning that have been shown experimentally to have therapeutic validity;

5. to develop, by using quantitative evaluation techniques for motor coordination, a method that
Identifies the specific limitations, or the level of coordination that represents a maximum level of
performance in an athetoid patient.

METHODOLOGY: Adult patients acted as their own controls. The effectiveness of the training methods was
tested by comparing rates of learning during a given time period. Evaluation was done by
attaching battery powered small lights to the hand, wrist, and arm of thepatient. Still photographs
were then taken by a camera with the shutter open. The resulting data indicated direction, range,
tortuosity, regularity of rate, and speed. Hoff of the group was scheduled into an EXPERIMENTAL-
CONTROL-EXPERIMENTAL training sequence, and the other half Into a CONTROL-
EXPERIMENTAL-CONTROL sequence. More accurate observations were made in this way. The
photographic data was recorded by computer, During this past year, the table that allowed
electromechanical digitization of the localization of the coordinates of the projected image was
constructed, standardized, calibrated, and made operational.

FINDINGS TO DATE: A preliminary analysis of the inhibition and Control manual skill training programs,
described in last year's report, was done. The Inhibition program was inferior to the Control

program, but the Control program was moreeffective when it followed the Inhibition program.
Learning occurred in both training programs. A methodologic and theoretical approach has
been developed to deal with variable individual performance in a way that can arrive at mean-

ingful conclusions in a natural clinical setting. Using "best" scores rather than a mean, and
increments of improvement in "best" scores have been productive in increasing validation in
selecting the optimum treatment. The results of previous studies can now be calculated in a
total objective manner by using computer programs. Some components, such as tortuosity and

velocity control, still need further study to achieve objective evaluations. Computer programs

have been established to measure these values for each test performance and convert them to
the scoring system for the parameters of motion previously established. These analyses have
been completed. Two remaining studies in this project are the evaluation of effectiveness of

training of Desynthesized Kinesiologic Components of Motion and the evaluation of the Thera-
peutic Concepts of Margaret Rood.

APPLICABILITY: The public, the medical profession, the rehabilitation therapies, and the education profes-
sion are engutfed in a morass of opinions, relating to all systems of therapy for cerebral palsy. A
clear definition of valid therapeutic principles would improve the function of handicapped
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patients, relieve the frustrations of their families, prevent wasteful expenditure, and provide a
common realistic body of thought among professionals. The identification of the feedback
parameters and sensory avenues for monitoring performance that are most effective for motor
learning should be a direct consequence of an extended series of Investigations using this
procedure.

036 Quantitative Studies of Muscular Strength and Muscular Work

Principal Investigator: Martin Mundale, R.P.T

Status: Continuing
Dates:

Cost: Annual $42,986
RT Annual $759

Annual Report Reference: *16, Page 114, R-18

August 1963-September 1979

Projected Total $230,000
RT % of Annual Total 2%

OBJECTIVES;

1. To develop standardized testing procedures for the major muscle groups;
2. to establish normal values for age and sex;

3. to make meaningful estimates on how much weakness a patient has relative to an adopted norm,

4. to evaluate the deviation of fatigability and endurance from expected normalcy;

5. to evaluate the muscular function of patients prior to surgery and therapy and to evaluate strength
and endurance; and

6. to provide experience for medical students, medical residents, and physical therapy students in
quantitative methods employed to evaluate strength and endurance.

METHODOLOGY: Transducers and electronic recording equipment are used to test the strength of various
muscle groups. Testing has been standardized for hip flexion, hip extension, knee flexion, knee
extension, ankle plantar flexion, elbow flexion, elbow extension and hand grip. Development of
techniques for testing other muscle groups are still under study.

FINDINGS TO DATE: Six patients with dermatimyositis have been followed for from one to four years, com-
paring quantitative muscular strength with clinical evaluation and laboratory measures of
systemic Inflammation The following studies are in progress: Procedure for Testing itknkle Plantar
Flexion and Norms Established, Procedures for Testing Handgrip Force and Norms Established.
Comparison of Grip Strength and Grip Endurance During Isometric Exercise, Kinesiology of
Hip Extension, and Voluntary Maximal Torque.

APPLICABILITY: Precise, quantitative techniques for measuring muscular strength during isometric contrac-
tion make It possible to localize neurologic deficits and quantitative muscular weakness and to
follow the effects of treatment. Repeated measurements of strength are used to monitor the
patient's status during treatment which aids in deciding the treatment program.

037 A Followup Study of the Psychological, Social, and
Vocational Adjustment of Spinal Cord Injured Adults

Principal Investigator: Gary Atheistan, Ph.D.
Status: Continuing
Dates: January 1973-June 1978

Cost Annual $37,847
RT Annual $28,142

Annual Report Reference: #16, Page 125, R-47
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OBJECTIVES:
1. To gather and analyze descriptive data pertaining to the psychological, social, and vocational

adjustment of spinal cord injured adults;
2. to develop and define categories of rehabilitation outcomes, including non-vocational outcomes.

based upon measures of psychological adjustment;
3. to identify factors relating to rehabilitation outcomes, including such variables as thepsychologi-

cal and social characteristics of spinal cord injured persons and the various treatments they
receive, with a special effort to identify variables which can be manipulated to Increase the
frequency of desired outcomes.

METHODOLOGY:

1. A sample of 301 spinal cord Injured adults, who have been injured for at least 2 years, has been
identified. All available relevant data on these patients were tabulated and analyzed todescribe
the persons and evaluate their psychosocial and vocational adjustment and medical status.

2. lndepth interviews were conducted with the spinal cord injured patients andmembers of their
families. Specially designed interview schedules and standardized instruments were used to
gather detailed information on the experiences of the subjects and the steps involved in the
process of social. psychological. and vocational adjustment to disability,

FINDINGS TO DATE:

1. The initial phases of the project have been completed, with 128 subjects and 66 significant others
having been interviewed. The extensive data have been edited, coded, and most analyses

finished.
2. The definition of psychological adjustment was broadened to devise a composite measure of

productive activities apart from employMent in which a severely disabled person might engage.

APPLICABILITY; Since rehabilitation goals tend to be defined in vocational terms, little attention has been
devoted to specifying goals for people who need rehabilitation services but have little or no
prospect of vocational rehabilitation, including many severely disabled spinal cord injured pa-
tients. Specifically designed psychological and social, as well as vocational objectives will aid in
focusing the treatment program for persons with spinal cord Injuries. Even for those spinal cord
injured persons who are not employable, better personal adjustment may carry economic re-
wards in terms of increased self-care and lower medical costs.

038 Voluntary Control of Autonomic Processes Using
Biofeedback and Reinforcement Procedures

Principal Investigator:
Status:

Dates:

Cost:

Annual Report Reference:

Alan H. Roberts, Ph.D.

Continuing
January 1974-June 1979

Annual $58,861
RT Annual $50,136

#16, Page 131, R-53

0 Total $110,000
rinual Total 85%

OBJECTIVES:
1. To conduct a series of experiments which will provide answers to some questions concerning the

voluntary control of autonomic functions, especially skin temperature, and the applicability of
autonomic learning to the clinical treatment of disabling disorders associated with dysfunction In

peripheral circulation.
METHODOLOGY: Two autonomic reactivity and control scales are administered to subjects. Selected

subjects are given a number of baseline tests of autonomic reactivity and control in the laboratory.
Subjects selected from the second group are further trained in controlling the temperature of
their fingertips. The data from the individual psychophysiological screening sessions on hand-
warming are analyzed. The physiological measures are subjected to ANOVA comparisons of

two groups at a time. The physiological measures are subjected to factor analysis, yielding

five factors.
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FINDINGS TO DATE:

1. A paper describing the construction of the Perceived Somatic Response Inventory was prepared
for publication.

2. The second phase of the primary study was completed.

3, The study of the effectiveness of skin temperature regulation in controlling the pain of migraine
headaches was completed.

4. A study of the role of muscular mediation in autonomic learning using paraplegic subjects was
begun.

5. A study to determine the effectiveness of skin temperature r gulation In the control of the symp-
toms of Raynaud's disease was begun,

APPLICABILITY: As a treatment technique biofeedback will not totally supersede any of the current
management systems. In its broadest sense, however, it is bound to become a significant tool for
practitioners dealing with specific problems or with a particular aspect of rehabilitation. Even in
those instances In which the patient cannot sustain the learning from clinic into his or her daily
life, technologies are now available and will be developed to provide permanent biofeedback
aids to patients that they can use outside of the clinic, either to maintain or Improve their levels
of performance. Perhaps one of the most significant advantages of biofeedback training to the
disabled patient is that giving the performance information directly to the patient allows him or
her to assume a more active and responsible rote In his or her own rehabilitation process.

039 An Investigation of Decubitus Ulcer as a Manifestation of
a Psychological Problem

Principal Investigator: Thomas P. Anderson, M.Q.
Status: Continuing
Dates: September 1976 - October 1978
Cost: Annual $2,444 Projected Total 844,500

RT Annual $2,183 RT % of Annual Total 89%
Annual Report Reference: #16, Page 149, R-57

OBJECTIVES:

1. To develop a measurement of decubitus ulcers that would reflect the impact of their occurrence on
the patient;

2. to identify those psychosocial factors associated with the occurrence of pressure sores:
3. to develop a new program for training patients and health care workers In the prevention of

decubitus ulcers.

METHODOLOGY: This study has two stages. The first stage attempted to delineate those psychosocial
factors that would predispose an individual to the increased probability of skin ulceration. Differ-
ences on three psychosocial measures among 141 spinal cord injured, both inpatients and
outpatients, were examined along with their history of decubitus ulcers since the onset of their Injury.
The psychosocial measures used were the Tennessee Self Concept Scale, a self-reportmeasure of
the individual's personal satisfaction with his life activities, and a measure of individual responsibil-
ity in skin care. Multiple linear regression was used to determine those factors associated with the
variance in Incidence of decubitus ulcers,
The second stage will utilize the Information gathered from stage one to determine the direction,
content, and Methods of a new education program. This program will be directed at health core
workers and patients to decrease decubitus ulcer incidence.

FINDINGS TO DATE: The data gathering, tabulation, and statistical tests have been completed for stage
No. 1. The sample is 128 persons who had complete data. There is a difference in decubitus ulcer
history among various groups of subjects. Quadriplegics, as a group, had a history of fewer
pressure sores. The Independent variable that contributed most in accounting for the variance
was the satisfaction with the activities of life. The patient education program and the validation
of the results of Stage No. 1 ore under consideration.
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APPLICABILITY: The isolation of some psychosocial aspects of decubitus ulcerincidence will aid in signaling
conditions which could predispose a patient to the development of pressure Sores. Physicians.

DVR counselors, patients and their families can watch for and use these signals.

The development of new programs for teaching skin care hopefully will lower the Incidence of
decubitus ulcers and their cost.

040 Bibliography of Psychosocial, Vocational, and Sexual
Aspects of Spinal Cord Injury

Principal Investigator:

Status:

Dates:

Gary T. Athelstan, Ph.D.

Continuing
November 1975-J nu ry 1981

Cost: Annual $2,941
RT Annual $2,941

Annual Report Reference: 016, Page 160, R-58

Projected Total $35,855
RT % of Annual Total 100%

OBJECTIVES:

1. To provide a well organized, comprehensive bibliography of all confirmed publications about
psychosaclal, vocational, and sexual aspects of spinal cord injury;

2. to distribute the bibliography widely, both to justify Its developmentand to facilitate the updating
process;
to serve as a central contact for the widest possible dissemination of new and existing references to
facilitate the rehabilitation service and research In the area.

METHODOLOGY: Letters stating the purpose of the project and requesting copies of any locally produced
bibliographies and articles were sent to all regional spinal cord injury centers and member
physicians of the American Spinal Injury Association. In addition to the letters, a review of RSA
supported research and a standard search of the medical and psychosoclal literature was done
using the MEDLARS and PASAR computer search systems. The citations In relevant publications
were checked and all references were verified. By updating the literature searches every year and
including a request for further materials along with the distributed bibliography an up-to-date
bibliography will be continually available.

FINDINGS TO DATE: After cross-checking to eliminate duplicated references and those that could not be
confirmed, our collection was reduced to 500 separate entries. Each of these was carefully
checked for accuracy and to determine authenticity. and a judgment was made about the main
focus of the work. On the basis of these judgments, the references were assigned to one or more of
four content categories. As a result, we now have approximately 235 references dealing with the
Psychological aspects of spinal cord injury, 155 with social aspects, 130 with vocational, and 175
with sexual. This total exceeds the count of 500 separate entries because some references
provided major treatment of more than one topic and were therefore listed under more than one
heading. In addition, because spinal cord Injury in sports has emerged as a separate topic of
some interest, we developed a cross-index to approximately 40 references under the heading of
sports.
Approximately 530 copies of the bibliography have been distributed thus far. Letters of an-
nouncement were sent to the following types of organizations and institutions:

Veteran Administration Hospitals and Centers
Research and Training Centers
Regional Spinal Cord Injury Care Centers
Private hospitals designated as rehabilitation or spinal cord centers
Complimentary copies were sent to Jaime's In the rehabilitation field
Brochures were distributed at the book fair at the 53rd Annual Session of the American Congress

of Rehabilitation Medicine
Easter Seal Societies
Canadian Paraplegia Association branches
Outstanding researchers in the field: Rusk, Guttman, Co arr, etc.
Svenska Centralkommitten for Rehabllitering
In addition to orders received In response to our notices, we also received inquiries from many

individuals and institutions, foreign and American, whom we did not notify.
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The first supplement, containing 77 new references has been issued. One hundred and sixty
copies of this supplement had been distributed by April 1977.

APPLICABILITY: The rapid growth of spinal cord injury rehabilitation programs, the conceptualization and
expansion of the regional spinal cord Injury centers, and the concommitant Increase in research
and theoretical publications make a centralized Integration of the diffuse knowledge essential for
providing maximally effective utilization for rehabilitation and further research. In Its present state
the literature On psychosocial. vocational, and sexual adjustment to spinal cord Injury lacks any
integration or organization. The large number of relevant journals and Identification of these
articles makes a literature review for research difficult, and the individual professional rehabilita-
tion worker cannot even be aware of the current state let alone new developments. The availability
of an organized. current bibliography could greatly enhance the service and research applica-
tions of this growing body of literature.

041 Behavior Modification: A Problem-Oriented, Learning-Based,
Research Strategy for Rehabilitation

Principal investigato Jerry Martin. Ph.D.
Status: Continuing
Dotes: October 1976-September 1981
Cost: Annual $16,519 Projected Total $75,000

RT Annual $12,233 RT % of Annual Total 74%
Annual Report Reference: 016, Page 164, R-62

OBJECTIVES:

1. To demonstrate the applicability of behavior modification procedures to the improvement of
motor functioning of medical rehabilitation patients in physical and occupational therapy:

2. to determine whether rehabilitation therapists can learn to generate treatment programs based
on a behavior analysis or precision teaching model;

3. to focus upon the adolescent medical rehabilitation population so that program effectiveness
may be reflected in vocational outcomes: and

4. to evaluate the long-term effectiveness of behavior modification on severely handicapped medi-
cal rehabilitation patients through reassessment in outpatient followup clinics.

METHODOLOGY: Severely handicapped adolescents with cerebral palsy, closed head injuries, and spinal
cord injuries who are hospitalized for medical rehabilitation will be included in this study. 'dehavior
modification will be applied as an adjunct in the treatment of specific motor functioning problems.
Short term effectiveness will be evaluated through the use of appropriate single-subject research
designs. Long-term effectiveness will be evaluated in outpatient follow-up clinics.

FINDINGS TO DATE: The literature survey is continuing. Six In-Service Training Sessions were held. A series
of pilot studies on head control, upper extremity functioning, and ambulation training have been
conducted. Two additional aspects of behavior modification. the use of EMG biofeedback as
an adjunct in therapy with the cerebral palsied and compliance with medical and therapeutic
regimens in rehabilitation medicine, are being explored.

APPLICABILITY: The use of behavior modification in rehabilitation has been limited to a very narrow range of
problems. Thus, it is not widely used in comparison to its applications elsewhere. Demonstration of
behavior modification effectiveness over o brood spectrum of motor behaviors in the severely
handicapped should stimulate other facilities to use these techniques for problems other than
management of patient misbehavior.
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042 Foliowup Study of Patients Treated in the Pain Treatment
Program, Physical Medicine and Rehabilitation Service.
University of Minnesota Hospitals

Principal Investigator: Alan H. Roberts, Ph.D.

Status: Continuing
Dates: September 1976-June 1979

Cost: Annual $53,025
RI Annual S39,568

Annual Report Reference: #16, Page 172. R-63

Projected Total $5b.000
RT % of Annual Total 75%

OBJECTIVES:

1. To devise a questionnaire to collect data from all patients evaluated in the pain clinic:

2, to administer the questionnaire and the MMPI to these patients and their spouses 12 months after
discharge:

3. to interview these patients regarding their experience with the Pain Clinic and/or Pain Treat-
ment Program:

4. to determine the effectiveness of the Pain Treatment Program:

5, to determine possible improvements in evaluation, selection, and treatment procedures: and

6. to test the hypothesis that patients treated in the Pain Treatment Program will show greateractivity,
more paid employment or other appropriate work, less drug use, and less use of healthcare than
those rejected or not treated.

METHODOLOGY: A thorough review of the current literature on pain research will be conducted and the
research will be coordinated with other pain treatment programs (cf. Projects R-61 and R-63,
University of Washington) in order to enhance the use of current knowledge, avoid duplication and
coordinate Interviews and questionnaires with data being collected at other treatment centers.
Approximately 30 patients admitted to the Pain Treatment Program, 30 patients accepted but not
admitted, and 30 patients rejected for treatment will be evaluated by means of a questionnaire
and an Interview with a social worker or psychologist trained in the evaluation of chronic pain
problems. They will also retake the MMPI. Spouse or other significant person in their lives will be
evaluated when these individuals were evaluated as part of the initial intake assessment.

FINDINGS TO DATE: AT this time, 76 people have been contacted about the followup study by letter. Of
these 78, 57 have been contacted by phone. Of those 57, 9 nave completed the followup
questionnaires and interviews. Two more are scheduled for their interviews. another 41 have
agreed to participate and have been sent their questionnaires. One is deceased, and 4 have
refused to participate. Of the 5 people (all female) interviewed who are in the "completed
program" subgroup, 3 might be termed "successful" in terms of their overall adjustments, their
current employment status, their amounts of observed pain behavior, and their levels of drug
usage. The "successful" patients are willing to "live with their pain" while the "unsuccessful"
patients are still seeking medical solutions to obtain total relief from their pain.

APPLICABILITY: The claims of a high rate of successful treatment in behavior modification of pain programs
have often motivated chronic pain patients to undertake the difficult and costly inpatient treat-
ment program. Other patients severely disabled by chronic pain are not being referred to pain
treatment programs of this type because success rates have not been clearly documented.
Documentation of these data is important for future patients, for referring physicians and for those
responsible for paying the costs of Inpatient treatment as well as the extremely high costs of chronic
pain not successfully treated. Specific factors Identified as Indicating potential for successful
treatment will be useful to physicians. Insurance companies, vocational rehabilitation personnel
and workman's compensation programs In considering the recommending and financing of such
treatment for their patients or clients. Identification of factors predicting unsuccessful treatment will
also significantly reduce costs.
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043 Effective Training in Rehabilitation Medicine in New
Medical School Curriculum

Principal Investigator: Frederic J. Kottke, Ph.D.

Status: Continuing
Dates: October 1974-October 1976
Cost: Annual $4,000

RT Annual $4,000

Annual Report Reference: #16, Page 178, R-70

Projected Total $12,000
RT % of Annual Total 100%

OBJECTIVES:

1. To determine the extent to which exposure to rehabilitation medicine education experiences
during medical school develops an understanding of and positive attitudes toward chronic
disease and disability and the role of rehabilitation medicine in meeting the needs of these
patients; and

2. to identify the impacts of rehabilitation medicine educational experiences that are likely candi-
dates for inclusion in today's medical school curricula.

MENODOLOGY: This study utilized a retrospective research design intended to take advantage of
natural experimental situations and events that have occurred in four medical schools. three
with Rehabilitation Medicine (RM) training (experimental schools) and one without. A mail
survey was conducted on practicing physicians in the United States who had attended these
schools to determine the lasting attitudinal and behavioral effects stimulated by RM expriences
in medical school.

FINDINGS TO DATE: Data was tabulated on respondent characteristics, school characteristics, the im-
pacts of RM medical school experiences on behavioral and attitudinal outcomes, behavioral
outcomes, and attitudinal outcomes. The degree of exposure to RM during medical school is
positively associated with later effective practice behavior in dealing with chronically ill and
severely disabled individuals. Further, attitudes toward RM appear to be associated with Identifi-
able RM medical school experiences. Additional analyses will attempt to relate attitudes toward
RM with physician practice behavior. We will also make an attempt to assess the impacts of
changes of curricula within schools.

APPLICABILITY: Because of the shortage of physiatrists, primary care physicians must become more
competent in treating chronic illness and disability. This study is intended to assess the relative
effectiveness of those representative Combinations of RM educational experiences that are
today reasonable candidates for inclusion in changing medical school curricula.

044 A Functional Limitation Scale for Rehabilitation Evaluation

Principal Investigator: Nancy Crewe, Ph.D.

Status: New

Dates: October 1976-Septerriber 1978

Cost: Annual $47,164 Projected Total $80,000
RT Annual $39,903 RT % of Annual Total 85%

Annual Report Reference: #16, Page 191, R-67

OBJECTIVES:

1. To refine the preliminary version of the Functional Limitations Inventory (FLI) into a helpful tool for
rehabilitation counselors;
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2. to determine the validity of the scale for predicting vocational outcomes with disabled persons:

3. to evaluate the usefulness of the FLI in classifying severity of disability: and
4. to evaluate the effectiveness of the FLI for grouping patients wno present similar rehabilitation

problems_

METHODOLOGY:

1. The Pilot phase involves Scale expansion and reliability testing. The following aspects of thescale
will be examined: potentially critical assets that may limit the impact of functional limitations:
existing coding conventions; preliminary reliability conventions and testing; a new series of
interviews; and inter-rater reliability coefficients,

2. The Validation phase will involve counselors from settings other than the Universityof Minnesota. A

large number of subjects will be located. Training programs and materials forparticipating coun-
selors will be developed. Counselors will complete the FLI on 30 clients and then follow up the
clients at specified intervals. The relationship between the FLI and the followup cirterion will be
investigated. A manual on the FLI will be developed.

FINDINGS TO DATE: This research project has not been initiated because the investigators had been
awaiting the project approval. Work on this project will begin in the Fall of 1977, one year later
than originally planned.

APPLICABILITY; Current RSA priorities recognize the need far more adequate definitions of severe disability
and measures of functional capacity that will guide the rehabilitation process to optimal
physical, psychosocial, and vocational outcomes. Also a need exists for more accurate pre-
diction of vocational rehabilitation outcomes. The FLI has potential bearing on these concerns.

A Method of Measuring Some Patient Characteristics,
Goals, Results, and Costs of Medical Rehabilitation

Principal Investigator:

Status:

Dates:

Cost:

Annual Report Reference:

Thomas P. Anderson, MD.

New

October 1976 -October 1979

Annual $129,959
RT Annual $95275

#16, Page 196, R-68

Projected Total $180,000
RT % of Annual Total 73%

OBJECTIVES:

1. To document gains made by patients on a general rehabilitation service as a result of rticipat-
ing in medical rehabilitation programs:

2. to compare goals set at admission with gains made;

3. to assess the functional utility of gains:
4. to measure the durability, after one year, of gains made while in the hospital;

5. to assess the cost of achieving rehabilitation gains; and
6. to apply the method of measuring patient progress to a large number of general rehabilitation

patients.

METHODOLOGY: The patient description forms developed in R-45 have been used to obtain data on
patients. Data is stored in a computer. Methodology is being developed to collect annual
fallowup data on patients discharged from the Rehabilitation Center,

FINDINGS TO DATE: Work has been done on objectives 1, 2, 1 and 6. The patients from whom data was
collected fall into 7 disease categories. The following types of data has been collected and
tabulated: demographic; duration of time between onset of disability and admission to the
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rehabilitation service; referral sources: average length of stay on the rehabilitation service:
goals listed by the patient and rehabilitation staff at time of admission: admission and discharge
status of mobility, self-care, speech and language, vocational adjustment, and psychological
adjustment; and changes in measures of these functions between admission and discharge.

APPLICABILITY: As federal priorities focus more and more upon the quality of health care, this project goes
a step beyond. Not only will quality of health care come under scrutiny by this project but, more
Important, the outcome of the health care processes will be clarified Outcome ultimate / is the
best measure of goal achievement and cost benefit. For rehabilitation to continue to compete
for health care dollars, it must demonstrate that patients are changed in a desirable direction as
a result of involvement In the rehabilitation process.

046 An Investigation of the Cause and Prevention of lschemic Ulcers

Principal Investigator: Robert Patterson, Pita
Status: New

Dates: July 1977-October 1981
Cost: Annual $49,380

RT Annual $41,463

Annual Report Reference: #16, Page 233, R-69

Projected Total $185,000
RT % of Annual Total 84%

PART I

OBJECTIVES:

1. To develop a small, light, inexpensive and reliable battery-operated device that will fit in the wheel-
chair and signal patients when they are to perform a wheelchair push-up if they have not already
done so: and

2. to evaluate the long-range effectiveness of this automated training system in preventing long
duration pressures in a wheelchair.

METHODOLOGY: Apparatus will be constructed consisting of a pressure switch, a timer, a sound -emitting
device, and a counter, The buzzer will sound unless the patient raises off of the chair for three
seconds at set time intervals. The counter will tabulate the number of push-ups. Paraplegic
patients will be assigned to two groups, One group will have the buzzer warning device and the
other group will not, Followup data will be obtained to determine whether training did occur by
use of the warning device.

FINDINGS TO DATE: Control data was collected. Two majorproblems became apparent. The hospitalized
patient does not spend enough time in the wheelchair to collect the data. Also, it was difficult to
determine whether a weight shift was a conscious push-up or simply the result of some activity.
This part of the project will be suspended until Pat II of the project is completed.

APPLICABILITY: Skin breakdowns are quite common in patients who have not established patterns,
before they leave the hospital, of doing push-ups independently of staff reminders. A method
that would help patients to establish the habit of doing push-ups would reduce a major cause of
morbidity of spinal cord injured patients.

PART ll

OBJECTIVES:

1. To obtain continuous recordings for periods of 8 hours of the pressure and temperatures over the
ischial tuberosities and/or posterior surface on both normal and spinal cord injured persons:

2. to correlate the pressure-time patterns of patients with no history of ischemic ulcers with patients
who have developed ulcers; and

3. to estimate the frequency and duration of push -ups needed to prevent 'schen91c ulcers.
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METHODOLOGY: Data will be recorded on.o small, portable four channel tope recorder (Medi log) able
to record data continuously for 24 hours. Small, thin pressure transducers will be used to record
the pressures over the ischial tuberosities. A LINC digital computer will reduce the data. The
capillary pressure of 32 mmHg will be carefully studied.

FINDINGS TO DATE: Not applicable at this time.

,APPLICABILITY: Data on the frequency and duration of push-ups or shifts in the position that spinal cord
injured patients must do to prevent the development of ischernic ulcers would greatly aid In the
creation of a workable program to prevent ulcer generation. The generation of ischemic ulcers
is one of the major medical problems that causes repeated hospitalization and lossof work time

for spinal cord injured patients.
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CORE AREAS

Bioengineering
Biophysics: The bioeffects of nonionlzing radiation (electromagnetic, high
frequency current, acoustic wove propagation, radiant and conductive heat)

resulting in improved designs of therapeutic applicators in the various modalities for
safer and more effective use The basic rationale for the use of specific methods to
heat specific human structures is described. National and International standards

for safety and efficacy are also discussed.

Blornochonlos: Detailed theoretical and actual study of lower extremity
biomechanics. The quantification of force interactions between limbs and arthoses
has resulted in the more precise fitting of orthotic design to patient need. Analyses of

commercially-available and experimental orthoses continue to be made.

Engineering Applied to Clinical Problems: The development and evaluation of
adaptive aids through human factors engineering to contribute to improved

clinical service_

Behavioral Sciences
Research predomtnantly centered around the introduction of

learning-based behavior modification strategies to traditional rehabilitation by
increasing self care skills in the physically disabled and decreasing the impact of

chronic pain. We* Is focused on those items which might be predictors for success
or failure In a contingency management program, Biofeedback represents another
more specialized technological application of learning-based strategies to be

examined. Additionally, different treatment methods in speech and
communication will be reviewed for their effectiveness,

Neuraphyslology
Elevating the knowledge of neuromuscular eleatrodiagnosis and discoveries of

animal models for various human crippling disorders.

Muscle Physiology
Maximizing positive functions of normal or diseased muscle and minimize

secondary disabilities resulting from damaged or impaired muscle.

Health Care Delivery
A series of projects related to the Improvement of efficiency and quality of health
care, whether through the expansion of training to meet demancior the study of the

cost-benefits of rehabilitation outcomes of certain categorical diseases.
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047 Quantification of the Biomechanic I Function of Various
Designs and Adjustments of Ankle-Foot Orthoses

Principal Investigator: Justus Lehmann, M.D.

Status: Completed

Doles: January 1969-December t 977

Cost: Annual $48,813
RT Annual $40,789

Annual Report Reference: #16, Page 141, R-34

OBJECTIVE: To evaluate the biornechanics of various foot ankle orthoses and their safety_ and effect on
herniplegic gait.

METHODOLOGY: A transducer is used which measures the movements about the anklejoint and can be
applied to the patient's orthoses without modification. A large number of hernipleglc patients
have been sampled, Static testing is done to determine what reactive forces are provided by the
various orthotic designs. The reactive forces from the force plate are used in conjunction with the
location of the media- lateral axis of rotation. The media-lateral stability provided by the orthosis Is
evaluated: the knee stability Is evaluated using the force vector from the floor combined with
measurement of the axis of rotation of the knee joint.

FINDINGS TO DATE: Reviewing general findings (specified in the project report): the relatively unchang-
ed ground reaction forces, the significant increase in orthosis moments. and minor change in
knee stability (i.e. knee angle and moment) suggests that the orthosis adequately substitutes
for the loss of muscle function at the ankle induced by the nerve blocks.
These data will be correlated with R-136 to allow comparisons of artificially paralyzed limbs with
various degrees of spasticity exhibited by the hemiplegic patients. We now havedata which
define the restraining forces the orthosis must provide to substitute for complete loss of muscle

function in the lower limb.
APPLICABILITY: Since Improved ability to walk could greatly enhance the rehabilitation of hernIpiegic

patients, these findings will have wide utilization in The management of strokepatients as well as in

management of other upper motor neuron lesions requiring foot-ankle orthosis.

Projected Total $126,902
RT % of Annual Total 83%

048 Temperature Measurement in the Human Thigh During the
Application of Hot Packs Followed by Ultrasound

Principal Investigator:

Status:

Justus Lehmann, M.D.

Completed

Dates: October 1973'?ctober 1971

Cost: Annual 513,017
RT Annual $6A53

Annual Report Reference: #16, Page 102, R-103

OBJECTIVES: To determine the effect of sequential application of hot packs and ultrasound and to deter-
mine the effect of preccaling the surface of the tissue prior to ultrasound trecrtrnent.

METHODOLOGY:
1. Normal volunteers would be utilized.
2. Temperature measuring probes would be placed In the anterior-lateral aspect of the thigh with the

sensing elements located at the midline of the thigh adjacent to the femur.
3. Hot packs (140-1600) were applied for 8 minutes, and ultrasound =plied for twenty minutes or un-

til the subject fell' some perlosteal pain. The range was from 10 to 15 minutes.
FINDINGS TO DATE: Temperature distributions were measured in the anterior thigh of five human volun-

teers offer preheating with a hot pack followed by ultrasound. This is a treatment procedure
which is used quite frequently in therapy.
It was found that preheating the skin surface with a superficial heating agent can be done

ltd Total $121,756
Annual Total 49%
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without losing the selective heating of joint structures produced by ultrasound. The skin surface
and subcutaneous tissue temperatures rise, but are held below deep temperature because of
the continued cooling by convection, conduction. application of room temperature mineral
oil and the cooling effect of the increased blood flow. Preheating the skin surface, although it
does no harm, offers no advantage.

APPLICABILITY: A large proportion of the therapeutic heat treatments given are some combination of
superficial heating or cooling with deep heating using ultrasound. If in fact the deep temperature
can be elevated more effectively by tho sequential application of superficial heating or cooling in
conjunction with uffrasound, this type of treatment would become more desirable for use on
patients.

049 A Controlled Study of the Use of Temperature Fe dback
for the Treatment of Raynaud's Disease

Principal Investigator: Roy 5. Fowler, Jr., Ph.D.
Status: Completed
Dotes: January 1975-January 1978
Cost: Annual $8.884 Projected Total $45,734

RT Annual $7,130 RT % of Annual Total 80%
Annual Report Reference' 446, Page 240, R -408

OBJECTIVES:

1. To test the effectiveness of feedback temperature training Introducing voluntary handwarming in
patients suffering from Raynaud's Disease and Raynaud's phenomenon,

2. To test the long term effectiveness of the training procedures,
3. To identify the role of the placebo In biofeedback treatment programs for Raynaud's Disease.

METHODOLOGY: Subjects diagnosed as having Raynaud's disease and Raynaud's phenomenon by
medical evaluation will be referred for biofeedback treatment. Twenty subjects will be randomly
divided into Iwo groups. Group one will be the Treatment Group. They will receive eightweeks of
feedback training with sessions scheduled twice a week. each session will lost 30 minutes.
Treatment procedures to be followed are described In detail In reference #5. Grouptwo will be the
Control Group. These subjects will receive a bogus or noncontingent feedback for eight weeks.
Feedback played to subjects will be derived from the records of previously successful subjects. An
average pattern will be recorded on tape and played through the feedback device to the
subject.

Records will be kept of intensity of pain, frequency of discomfort and medication intake.Treatment
effectiveness will be evaluated on the basis of voluntary control of finger tip temperature. de-
crease in pain medication records and frequency and Intensity of discomfort. At the end of the
eight weeks of active treatment all subjects in the control group will be offered feedback
treatment. Each subject will be followed for a :minimum of one year with contact occurring at four
month Intervals.

FINDINGS TO DATE: 22 subjects completed the study including one year folio up. The feedback pro-
cedures were found to be effective in piecing handwarming in all but two of the wet subjects.
This was true for patients suffering from both primary and secondary Raynaud's.
Virtually all patients could produce handwarming on demand when seen at followup. The skill.
once learned, does not seem to be lost with time. A significant reduction in the number of hours
per day rated as having cold hands was found across time. No statistically significantchanges
ovate reported in the number of hours of pain nor in the average Intensity of pain. This seems to be
an artifact of the discovery that virtually none of the patients rated cold hands as painful.
The finding that the yoked control group learned as effectively as the feedback group does little
to resolve the question of placebo effect In teaching hondworming in Raynaud's patients. It is
apparently easier to reliably produce handwarming than was once thought. In either case, this
study has produced a simple, economical and innocuous set of procedures which will have the
effect of producing voluntary handwarming.

APPLICABILITY: It has been estimated that Raynaud's disease or its symptoms affect approximately 20% of
most young people In Its mildest form. In its most severe form, frequently connected with other
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Identifiable pathological processes. amputation of fingers and toes is observed. Medical treat-
ment has been defined at best as "providing only partial relief," Surgical procedures such as
sympathectomies and potential dangerous vasel dialating drugs are not uniformly successful and
the side effects are potentially dangerous. Biofeedback treatment procedures hold considerable
promise as a safe patient controlled treatment program for this sometimes severely disabling
disease. It Is anticipated that biofeedback will become the treatment of choice for the early
management at Raynaud's symptoms. it will be chosen as an alternative to medication and/or
surgical procedures.

050 The Effectiveness of EMG Muscle Relaxation Training as
a Function of Feedback Mode and the Muscle Trained

Principal Investigator- Roy S. Fowler, Ph.D.

Status: Completed

Dates:

Cost:

January 1976-January 1978

Annual $13,943
RT Annual $11.902

Annual Report ence; #16. Page 249. R-109

Projected Total $29,500
RT % of Annual Total 85%

OBJECTIVES:
1. Develop standardized replicable EN/1G based feedback procedures for muscle relaxation train-

ing.
2. Test the differential effectiveness these treatment procedures.
3. Test the relationship between type of muscle trained and the feedback procedure used,
4. Test the effect of a technician's presence in influencing treatment.
5. Develop treatment equipment which will reduce manpower needs and treatment costs.

METHODOLOGY: Three muscles will be targeted for relaxation training, These include the frontalls, which
has been said to be most important In the treatment of tension headache; the trap Jzil, often
Involved In shoulder /back problems and the cervical para-spinols which ore thought to play a
role in both tension headache and neck and shoulder problems.
Four EMG feedback procedures will be employed. These Include: A) analog feedback in which
feedback Is provided by a meter which indicates tiny changes In muscle tension or relaxation: B)
shaping. In which subjects will first receive a baseline score. This score will represent the microval-
tage output for three consecutive 10 second trials without feedback. The average of these trialswill
be calculated and this score used as a starting point for training. Subjects will be asked to achieve
this score, If they do so they will turn on a green light and trip a counter which will record the
percentage of each 10 second trial cluing which the green light is on or the subject has relaxed
below his initial baseline level. An 85% success criterion will be used. Adjustments will be made to
the trio point selection following each successful trial so as to demand greater and greater
relaxation per trial. C) automated feedback shaping procedures in which feedback to the subject
will be essentially identical to that received in mode B except the process will be totally auto-
mated. All Instructions will be provided through a digital readout from a TV monitor. The subject will
control his own pace. Recording of results will be automatic. Another person will be Involved only to
place and remove electrodes. ID) Control in which noncontingent or "bogus" feedback will be
provided in the tarn of a visual analog. The feedback will be provided by a tape recording of
Min ..!igritals from successful subjects. This tape recording will be played through the me- ire in such
a way 05 to suggest to the subject that he is obtaining feedback from his Own muscles.

FINDINGS TO ATE:

1. Procedures de ,e ped teethe study were consistent, reliable and effective in producing r Jrrctions
of muscle act Vry except the automated procedure when used to train the masseier,
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5. The automated feedback procedure and the feedback alone procedure (A and C) do not de-
mand the presence of a therapist or technician during treatment, Thls suggests that treatment
can be made more economical than has come to be traditional in conventionai feedback treat-
ment programs in which a therapist is usually present throughout trea iment.

APPLICABILITY: This study will provide Information which will allow for the development of more effective
disability reducing treatment procedures. tt should also Increase the success rates of biofeedback
treatment programs, increase replicability of results across institutions utilizing such procedures,
increase the general effectiveness of biofeedback treatment programs, and significantly reduce
the need for the use of potentially dangerous drugs and/or destructive surgical procedures.

051 Effective Training in Rehabilitation Medicine in New
Medical School Curricula

Principal Investigator:
Status:

Dates:

Cost:

Annual Report Reference:

Frederick Katlic°, D.

Completed
October 1974-January 1978
Annual $920
PT Annual $920

#16, Page 453, R-116

Projected Total $111,079
RT % of Annual Total 100%

OB..iECTIVES:

1. To determine the extent to which exposure to rehabilitation medicine education experiences helps
to develop in all medical students an understanding of the nature of chronic illness and its
complications, and a working knowledge of the contribution which rehabilitation medicine offers
to meet the multiple needs of the chronically ill. Specifically, the project will attempt to determine
whether this exposure stimulates positive attitudes toward rehabilitation medicine, a working
knowledge of rehabilitation medicine principles, and effective practice behavior in providing
care for the chronically Ill and severely physically disabled.

2. To identify newer types of prototypic rehabilitation medicine educational experiences which are
effective and which are likely candidates for Inclusion In today's medical school curricula.

METHODOLOGY: Through mall surveys of practicing physicians who have been exposed to (or, In the case
of comparison subjects, who lacked exposure to) different types of PM &R education experiences
at these schools, It will be possible to determine to at least some meaningful degree the important
and long lasting attitudinal and behavioral effects stimulated by varying types and degrees of
exposure to medical school PM &R educational excellences.
In essence, by using a retrospective research design which takes advantage of natural experimen-
tal situations and events which have occurred in four medical schools, these situations and events
will make these schools and their curricula meaningful and representative targets for study.

FINDINGS TO DATE: in 1976-77, the mail survey was completed and the result analyzed. In 1977-78, the
final draft of the report was drawn up and circulated. It is of particular importance that of those
involved in direct patient care. 84% provide services to the chronically ill and severely disabled.
Of the latter 61% are in primary core specialties. Thus the importance of exposing medical
students to rehabilitation medicine is confirmed.
To conclude and summarize findings, it appears that the degree of exposure to rehabilitation
medicine during medical school is positively associated with lotereffective practic behaviors in
dealing with chronically III and severely disabled individuals. Additional analyses will attempt to
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APPLICABILITY: This study has been designed to aid medical school policy makers by answering meaning-
ful questions about relevant types and combinations of rehabilitation medicine experiences which
they might realistically consider for inclusion in medical school curricula. The installation of more
effective RM educational experiences could eventually lead to a greater proportion of the
nation's severely disabled and chronically III receiving more effective rehabilitation services.

052 Incorporation of a Lexan "Check Socket" into a
Definitive Patellar Tendon Bearing Prosthesis

Principal Investigator: C.G. Warren, M.PA.

Status: Completed
Dates: October 1975-Octo r 1977

Cast: Annual $12.237 Projected Total $10,034
RT Annual $10,034 RT % of Annual Total 82%

Annual Report Reference: *16, Page 178, R-122

OBJECTIVES: The objectives of this study are to establish a method of incorporating a lexan check socket
into a structural mechanism which is lightweight, adjustable. and upon which the subject can
ambulate for periods of time significant enough to evaluate the fttling of the socket. anywhere from
3 days to 3 weeks. In the long range. it is possible that If the lexon proves to be suitable as a long
term definitive socket material that this methodology coui;1 be x sanded to incorporate the lexan
socket into the definitive prosthesis.

METHODOLOGY: The method of mounting the 'oxen socket utilizes an Inverted fiberglass cone or funnel In lo
which the lexan socket is placed and mechanically interiocked by the strapping method. It con
be further stabilized. if necessary, by foam support in the lexan socket within the cones. The cone is
attached to a wooden block which carries the conventional bolting assembly to the alignment
devices, pylon and foot. The socket can be retrieved from the fiberglass cone by unstrapping it.
The structural integrity of the unit was tested under simulated walking conditions.

FINDINGS TO DATE: With the results of this evaluation it is evident that the prosthesis can sustain the static
loads and it is safe for limited ambulation by the patient. We have not as yet formally established
the fatigue characteristics of the coupling (i.e. how It will perform under dynamic loading).
However, further evaluation of the data obtained in the static test analysis will allow us to determine
the importance of conducting cyclic loading at load rates incurred in normal ambulation, The
static data will 0110w some prediction of the likelihood of breakdown under dynamic stress.

APPLICABILITY: The prosthetists who use this Lexan check socket at the present time cannot have the patient
walk on the socket and must add several additional visits la their schedule during the primary
fitting. For these reasons many do not use the technique.
If this socket could be incorporated Into a prosthesis for a period sufficient for evaluation. many
mare prosthetic facilities would begin to use the Lexan sockets. Their use could reduce the
frequency of ill-fitting prostheses and complications due to skin trauma produced by ill-fitting
prosthesis.
In addition, the total cost of producing a prosthesis may be reduced and subsequent and
repeated alterations may be reduced or eliminated.

053 Rehabilitation Needs of Cancer Patients

Principal Investigator: Justus Lehmann, M.D.

Status: Completed
Dates: September 1976-September 1977



university Wan

live estimate of the need for various rehabilitation services. Special effort will be made to Identify
gaps between a recommended rehabilitation program and That actually received. When such
gaps in the health core delivery system are identified, an effort will be made to Identify the barriers
or obstacles which prevent the patient from receiving the optimal rehabilitation care. Identifica-
tion of barriers would lead to recommendation of remedial action and finally a test of the
effectiveness of the recommended approach toward ultimate resolution of the problem.

METHODOLOGY: Development of a model system for rehabilitation core delivery. Based on the initial
analysis of the sample, a rehabilitation care delivery model was established.
The consultation process provided an additional Means of introdecing rehabilitation concepts
to the oncologist. This contact over the problems of an individual patient can be considered on
educational tool. It not only conveys information but may also change future behavior.
In order to asses the effectiveness of both the formal educational program and of the automatic
consultation component of the model, another comparable sample of the patients in the 11
Most frequent cancer sites were screened using the same methodology as the first screen. A
recommended program of optimal rehabilitation care was again developed and compared
with the rehabilitation care the patient actually received In order to identify the japs. The results
otter the establish Went of tie, education program and after the establishment of the total model,
including the consultation component, were compared with the results obtained in the initial
sample. It is obvious that the percentage of patients who did not receive any recommended
care at all has been markedly reduced by the educational program and indeed more so by the
implementation of the triage and -consultation process. The percentage of patients who had
received only part of the recommended program was also reduced after the total model was
implemented. Thus the implementation of the model conspicuously closed the gap in the
delivery of rehabilitation care.
The total difference between the Identified gaps in the first screen as compared with the screen
after the establishment of the educational program and after the implementation of the total
model is significant at the p. 0.001 level. The difference between the gaps identified offer the
establishment of the educational portion and after the implementation of the consultation
program of the model was significant at the same level. The level of statistical significance for
physical therapy, occupational therapy, psychology and rehabilitation medicine services in
comparing the first screen and that after the educational program and the first screen and after
implementation of the total model was < OD t Speech pathology, rehabilitation nursing, serial
service, and vocational counseling show no statistically significant changes because of the
small "n" for each of these services.
The number and typ6s of barriers to rehabilitation care were also compared. Borriers were de-
fined as that which prevented the patient (rem getting the full recommended rehabilitation
program. The percent of people in the sample who experienced barriers to rehabilitation care
was noticeably reduced both by the education program and further by the implernentatien of
the total program with consultation services. The differences between the barriers assessed in
the first screen and after part and full implementation of the model are all significant at the
p.40.001 level. The distribution of these barriers was greatly altered once the program was totally
implemented. The few remaining barriers were evenly distributed: and the main bcrTier during
the first screen - lack of Identification of patient problems -was virtuallyellminated. Lack of refer-
ral to rehabilitation was reduced from 21% to 2% which shows a high degree of acceptance of
the recommendations through the consultation process.
In order to assure that the initial screen did not influence the behavior of the therapeutic team
toward the cancer patient with rehabilitation problems and in order to further verify the effect-
iveness of the model, the referrals to rehabilitation services were assessed prior to and after the
initial survey and again after the implementation of the model. For this purpose only part of the
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FINDINGS TO DATE: Since the cancer population in this study was similar although not identical to a
national sample, only general conclusions, qualitative in nature, can be drawn from the findings.
These conclusions may be applicable elsewhere as well. According to the study, psychological
and physical rehabilitation problems are common in patients with cancers at most sites. Many
of these problems were judged amenable to therapeutic Intervention since the problems most
frequently encountered were similar to those from disabilities of other origin.
Thus the survey in this study confirms the need of these cancer patients for rehabilitation care. It
also identified major gaps In rehabilitation care delivery to cancer patients. The barriers which
blocked optimal rehabilitation care were identified. On this basis. a model rehabilitation care
delivery system was established and its effectiveness in removing barriers tested. It was c onClua-
ed that the frequency of psychologic problems in cancer patients without physical disabilities
suggests that adecoc te psycho-social support as might be provided by a trained social worker
under the sux,g*ion of a psychiatrist or psychologist should be available on any oncology
service. Slnc. ihi- t....,,;chologic problems In cancer patients with physical disabilities were often
more severe nd associated with a need for physical medicine treatment approaches, a comp-
rehensive, e.tordinated rehabilitation team is required for their care in many instances. For
the severely involved. this treatment setting should include the availability of 24-hour psychologic
support for behavior management programs.
From the documented effectiveness of the model: one may conclude that cancer care is im-
proved by the establishment of or oncology team; it a physiatrist is an integral part of that
oncology team, the gaps in rehabilitation care delivery may be removed. The physiatrist in his
capacity as a team member links eOrt'icenerisive rehabilitation team to the oncology services.
in order to improve individual pate: t Qe.iptt the area of rehabilitation, a rehabilitation
coordinator should be available for she ccreening and triage of the cancer population served
by the oncology team. Atter examination VT hose patients with potential rehabilitation problems
by the physiatrist, advice on rehabilitation care may be delivered via consultation. This advice, if
accepted, is implemented as appropriate, From testing the effectiveness of this system, it can
also be concluded that on educational program is desirable if not necessary.
The total model system can rapidly remove barriers to and gaps in the delivery of rehabilitation
care, Even though the main components of the described model are important, they may be
modified and adapted to suit the differences in Individuals' settings.

APPLICABILITY: The findings will be primarily utilized to alter the health care delivery system so that the
appropriate services are available for the appropriate cancer sites and the results will be used as
a quantitative basis tar planning of such a model delivery system.

054 Quantification of Speech Intelligibility of Dysarthric
Speakers: Development of a Multiple Choice Technique

F rincipal Investigator:
Statuw:

David R. Beukelman, Pb.D.
Completed

Dates: September 1977 -1 arch 1978

Cosi: Annual $6,268 Projected Total $13,500
RT Annual $4,313 RT % of Annual Total 68%

Annual Report Reference: 016, Page 293, R-141

OBJECTIVES:
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METHODOLOGY: Fifty sets of twelve words were constructed. Each set contained four words taken from
lists constructed by Black and Hagen (1963) plus eight similar sounding words added by these
investigators. A series of 50 word samples was created by randomly selecting one of the 12 words
for each of the 50 master sets. Nine dysarthric individuals served as speakers. A different 50 word
sample was selected at random for each speaker. Audio recordings were made of each speaker
reading his 50 word list. Five speech pathologists with experience in dysarthria treatment but
Initially no familiarity with the word lists served as judges. They listened to each speaker's 50 word
sample under the following conditions: judges heard each word and wrote it down; judges
heard each word and then chose the word from a list of four alternatives; judges heard each
word and then chose the word from a list of eight alternatives; judges heard each word and
then chose the word from a list of twelve alternatives; judges repeated the pre-condition test of
hearing and writing down. Under conditions I, IL and III judges not only seleOted the word spoken
but also had the opportunity to indicate if their response was a guess. Percent agreement was
computed by dividing the number of first and second responses that were the same, i.e. V+ or

by the total number of possible responses; and Pearson product-moment correlations for
test-retest reliability _were calculated by comparing correct response made by each judge to
five items produced by each speaker.

FINDINGS TO DATE: The findings were: 1. a multiple choice system for quantifying the intelligibility of
clysarthrIc speech was developed. This tool consisted of 50 items with 12 choices in each item
category. 2. All five methods of quantifying speech intelligibility ranked the dysarthric speakers
similarly. 3. There was a method hierarchy in which some methods consistently produced higher
intelligibility scores than others. The multiple choice methods are more sensitive to speakers who
are moderately to severely unintelligible, 4. Correlations between the scores derived from two
randomly drawn stimulus lists for each of twelve speakers was .93 for the multiple choice methods
and .91 far the transcription method.

APPLICABILITY: Since dysarthrla, a sequel of brain injury. frequently occurs concomitant with other physical
disabilities. persons with dysarthric speech are frequently served in rehabilitation centers.
Decision making regarding acceptance into treatment, dismissal from treatment. efficacy of
specific treatment techniques and modification in medication needs to be based on data
which is as objective and reliable as can be gathered. The research described in this project was
designed to develop an objec tive tool ':which is sensitive to behavior change in the speech of
persons with severe and moderate dysari oda in a manner which will reduce the data contamin-
ation resulting from familiarity with the stimulus material. This information will not only enhance
decision making, but will provide data to severe dysarthric speakers so that they may be more
accurately aware of the changes in their speech performance.

055 Quantification of the Speech Intelligibility of Dysarthric
Speakers: A Comparison of Several Procedures

Principal Investigator: David R. Beukelman, Ph.D.
Status: Completed
Dates: June 1977-June 1978
Cost: Annual $5,865

RT Annual $5,865
Annual Report Reference: #16, Page 301. R-142

Projected Total $12,000
RT % of Annuai Total 100%
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METHODOLOGY: Al of the stimulus materials associated with the tasks were recorded from eight dysarthric
speakers with a range of severity from clearly unintelligible to intelligible. The :ivsarthrIc speakers
represented various types of dysarthria, as this project attempted to exrzeore clinical techniques
which are used over a wide range of patients.
There were two types of listeners. Naive listeners (non-speech pathologists unfamiliar with the
stimulus material) listened to selected items under each experimental task far each speaker.
The listeners were grouped in such a way that they did not hear the same stimulus material teAce,
so that their results could not be confounded as they became familiar with the stimulus material.
Four judges were included in each group; thus the total number was 32.
A second set of listeners were professional speech pathologists who were familiar with dysarthric
speakers. These professional listeners were exposed to all items of all dysarthric speakers under all
conditions. Since speech pathologists who work in a clinical setting become familiar with the
stimulus materials, the comparison of their performance with the performance of naive judges
took into account the familiarity issue. Fifteen percent of speech samples collected under each
quantification procedure were selected at random and judged a second time for reliability
purposes.
The intelligibility scores under each of seven quantification procedures were compared to deter-
mine the relative sensitivity of each of these methods for quantifying intelligibility. Infra/Inter
Judge reliability was determined so that the relative reliability of each of the several quantifica-
tion procedures could be compared.

FINDINGS TO DATE: Eight techniques for quantifying intelligibility of dysahhric speech were compared.
Eight dysarthric speakers who represented a wide range of severity were recorded producing
single words and sentences. Thirty -two college students performed the following intelligibility
quantification tasks: percentage estimates. rating scale estimates, word and sentence tran-
scriptions, word and sentence completions, and word and sentence multiple choice tasks.
Intelligibility scores for transcriptions were compared to estimates and to other objective tasks
with the following results: 1. all measurement techniques, except word c-ompletion. rank-ordered
speakers similarly to transcriptions; 2. mean estimates of intelligibility closely parallel transcrip-
tion sCores, but dispersion of listener estimates was large: and 3 objective tasks from a hierarchy
with speakers receiving lowest scores on transcriptions, intermediate scores on completions and
and highest scores on multiple choice tasks. Mean scores lonovords and sentences were similar.

APPLICABILITY: The physical, intellectual, social and vocational residuals of brain Injury often require
rehabilitation. Many brain injured patients exhibit communication problems, and some of these
persons are dysarthric speakers. Development of more complete systems to quantify overall
speech performance will permit the refinement of diagnostic techniques which will permit
increasingly reliable and sensitive measurement 1, of changes In speech performance, and
2. to determine the effect of speech treatment and prosthetic management, and 3, to judge
more effectively influence of chemical management on dysarthric speakers.

056 Postoperative Care of Patients with Total Hip
Joint Replacement Using Ultrasound

Principal Investigator: Justus Lehmann, M.D.
Status: Continuing
Dotes: August 1971-July 1978

Ann; In! AQ Prni.peted Taw S$B.7s8 _
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METHODOLOGY: An ultrasonic transmission line will be used to measure the acoustic properties of methyl
methercrylate and the high density polyethylene, The longitudinal and shear velocities as well as
the loss In the longitudinal shear modes will be calculated. The sample of methyl methacrylate will
be prepared according to the directions supplied for preparing the materials for surgical use.
Pieces of material will be machined to allow placement in the transmission line. Measurement of
density will be made using the standard displacement technique and specific heat will be
measured with a calorimetric method. The measurement of teermccanductivity will be made in a
thermodynamic laboratory.

FINDINGS TO DATE: Because the described method for preparing methyl rnethacrylate causes rather gross
nonuniforrnities In the individual samples, there was a wide variation in the shear and longitudinal
velocity measurements. This was also true of the measurements of longitudinal and shear attenua-
tion. These factors Indicate that there is likely a large range in the estimated healing effects
produced by ultrasound where methyl methacrylate Is Implanted.
The attenuation measured In the sample is not due solely to the absorption, but is rather caused by
the combination of absorption within the sample and scattering due to inhomogenelties.

APPLICABILITY: Ultrasound application could be a valuable adjunct in the postoperative care of the total
hip procedure. Vigorous application of ultrasound to heat the structure around the hip would
increase rate of healing and possibly reduce pain. making the patient a functional ambulator in
less time. If this technique is safe.

057 Program on the Quantitation of the Effects of
Electromagnetic Energy on Human Tissues

Principal Investigator: Arthur W. Guy, Ph.D.
Status: Continuing

January 1970-June 1980
Cost: Annual $517,425

RT Annual $49,020
Annual Report Reference: #16, Page 61, R -5

Projected Total $2,200,000
RT % of Annual Total 9%

OBJECTIVE: To advance the existing knowledge on the quantitative effects of electromagnetic radiation on
the human body and to provide realistic guidelines for safety standards of human exposure.

METHODOLOGY:
1. establish quantitatively the electromagnetic field patterns both in and exterior to the tissues of

human subjects and test animals due to external sources of energy.
2. Expose the test animals to the various CW and modulated electromagnetic sources at both thermal

and nonthermal lower levels while monitoring the energy of the tissues.
3. Observe the physiological and behavioral characteristics of the animals before, during_ , and after

exposure to electromagnetic radiation.
4. Detemnine the time and power density thresholds for cataract production in animals exposed to

microwave radiation.
5. Determine what levels of fields mankind can be safely exposed to, taking into prop_ er account the

source, configuration, frequency, and location.
6. The theoretical analysis involves solution of Maxwell's equation for the absorbed power by biologi-

cal systems for a host of different geometries.
7. The experimental studies Involve controlled exposure of tee animals to selected sources of elec-

tromagnetic energy with the aim of quantifying observable effects and changes on the biological
systems.

c note I,. e
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were always determined In terms of actual energy absorption in the exposed tissue. The work on
improvement of dosimetric and exposure techniques has provided a means for other researchers
in pursuing the studies of biological effects of low level. chronic exposure to microwaves.
For therapeutic purposes we have also developed safe methods and evaluated hazards for I he
application and monitoring of electromagnetic energy in diathermy practices.

In studies of neurophysiologieal and behavioral effects. we hove found the microwave dose-
response relationship to be highly dependent on the ambient temperature atwhich the studies
are conducted. Indirectly, this implicates our earlier chronic exposure findingsas thermoregula-
tory disturbances and/or accommodations, rather than some unique nontherrnal consequence
of microwave exposure,
finally we have concluded our microwave hearing research with two studies, one demonstrating
that the threshold for microwave hearing (defined as brain stern evoked response) is a function
of the density of absorbed energy at pulse widths less than 30 sec. and a function of peak power
density once pulse widths exceed 70 sec. The second study demonstrated further the absolute
necessity for cochlear stimulation to obtain microwave hearing, implicating conduction of
pressure waves through the bones of the skull as the mechanism responsible.
In studies of microwave radiation effects on the head and eyes of rabbits, the presence of a
specific, non-thermal microwave factor was found unlikely in microwave cataractogensis.
Attempts to replicate Soviet research on chronic exposure of rats to 500 rnW/crre 2450 MHz, CW
microwaves in individual anechoic chambers agreed in part with their findings, and clearly
suggest a need for further low-level microwave exposure protocols.
Research and development has been completed on new cell c ul ture exposure systems suitable
for operation at frequencies up to 1 GHz. A number of primate lymphocyte cell cultures, cancer
cells and other cell preparations have been exposed. To date. no effects have been seen that
can be attributed to the radlofrequency fields. Ins information issignificant andprovides valua-
ble information concerning possible deleterious or beneficial effects of 27 MHz shortwave diathermy.

Experiments an the biological consequences of pulsed versus continuous wave radiation show
no effects on the blood brain barrier in mice or heart rate in rabbits. The dose for producing the
microwave stun effect corresponds to a specific absorbed energy density of 25-30 Joules per kg
deposited in the brain of exposed rats.
Solid scale models of Hanford swine and man have been fabricated as master forms and filled
with synthetic muscle tissue and exposed Ina VHF cavity. Asa result of the exposure, the induced
currents heat the synthetic tissues and thermograms can be made of the specific absorption
rate of the radiofrequency energy. This information has been extrapolated down in frequency to
predict the current distributions in full-scale subjects exposed to ultrahigh voltage transmission
lines.

APPLICABILITY: Applicable to Improved clinical techniques such as diathermy and certain newly possible
uses in medicine of microwave. The use of microwave energy In Indus-trial, scientific and medical
applications have increased the population at risk to unknown side effects. The close contact of
Our laboratory with federal authorities and the international collaboration of scientists will make the
setting of standards possible.

058 Severe Physical Disabilities of Unknown Etiology:
A Study of Antigens Producing Paralytic Disease

Principal Investigator: George H. Kraft, M.D.
r'emfint dr."
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OBJECTIVES: To Increase understanding of the cellular hypersensitivity mechanism and Its role in disabling
diseases by
(a) producing EAN in guinea pigs without (or with a minimum amount of) damage to the central

nervous system,
(b) transferring this disease to recipient animals using lymph node lymphocytes.

METHODOLOGY:
1. Techniques have been developed for extracting peripheral nerve antigen and studying the time

factor between injections of antigen and development of electrophysiologic abnormalities In
peripheral nerves.

2. Cellular hypersensitivity Involves extraction of synovial antigen which produces synovitis (arthritis).
3. Experimental diseases will be produced and studied in animals.

FINDINGS TO DATE:
A major part of this study was to determine why animals with induced EAN also develop EAE, The
study we proposed In order to investigate this was one of several possible methods for studying
this question. However, during this past year Abramsky, litiebaurn and Aron reported the results
of a somewhat different study which addressed the same issue. Their study showed that in the
peripheral nerve there are two a ntigens - one reacts with the peripheral nerve and the other with
the central nervous system- whereas in the central nervous system there is only one antigen,
which reacts with the CNS only. Therefore we need not carry out this part of our proposal.
The technique of passive transfer is a very difficult one and no laboratory has developed a con-
sistently satisfactory technique. As noted, we were unsuccessful in attempting to transfer BAN
from several donor rats to recipient rats of the same Inbred strain using suspension of donor
lymph node cells. During this post year we have continued to Investigate these techniques since
they are important to the study of delayed hypersensitivity reactions.

APPLICABILITY: Current preliminary studies of passive transfer of immune disorders have been expecittod by
the data made available from detailed investigation of Experimental Allergic Neuritis (EAN) in
guinea pigs. Specific problems such as dosage. routes of Injection and location of high lympho-
cyte (Immune cell) concentration In diseased subjects have been examined. Moreover, informa-
tion obtained from these studies has led to the credibility of EAN as a laboratory model for
Guillain-Barre or Idiopathic Polyneuritis, a human disease of peripheral nerves leading, usually. to
acute temporary Impairment of motor function.

059 Severe Disabling Polyneuritis of Unknown Cause:
The Development of a Research and Treatment Model

Principal Investigator: George H. Kraft, M.D.
Status: Continuing
Dates: January 1972 - December 1979
Cost: Annual $9,143 Projected Total $31,260

RT Annual $6,555 RT % of Annual Total 72%
Annual Report Reference: #16. Page 353, R-19

OBJECTIVES; To explore the relationship between experimental allergic neuritis and Guilialn-
polyneurffis and to investigate means of therapeutic management rend prevention of the disease,

METHODOLOGY:
1. Experimental allergic neurttis is Induced in guinea pigs by a single intradermal Injection Into front

footpads of an emulsion of peripheral nerve antigen In combination with killed mycobacteria In oil,
on adiuvont which enhances the immune rasnahro _ _ _
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3. Further information Is made available through the sacrifice of selected animals for routine and
specialized histologic studies.

FINDINGS TO DATE: In experiments in the past year we showed that two erectroalagnostic techniques,
repetitive stimulation and examination of late responses, which we had not previouslyused in
evaluating EAN could be used in monitoring the course of the disease. There have been no
previous reports of late responses in EAN and we discovered what we feel represents an P wave in

the tall nerve of the rat.
These techniques as well as our previously reported measurements of nerve conduction velocity
will help to evaluate changes in the pathophysiology of EAN under various disease treatments.
The late response of F wave reveals changes in more proximal portions of theperipheral nerve
than can be measured by standard nerve conduction velocity techniques. This will be very
important in the assessment of animals with EA: since the pathologic changes in both EAN and
Guil lain Barre syndrome are thought to begin it the nerve roots, a region too far proximal for
standard nerve conduction velocity techniques to detect. We now have a way to monitor these

very early changes.

APPLICABILITY: As a result of this and other studies, Experimental Allergic Neuritis has gained a high degree
Of credibility as a close and genuine model for the human GjIlialn-Barre syndrome. Information
derived from this study, accessible to a large number of physicians and specialists In rehabilitation
through presentations and publications, will be of use In treating the human disorder.

060 Mechanism and Treatment of Muscle Contracture in
Disabling Diseases

Principal Investigat
Status:

Dates:

Financial Data:

Walter C. Stolov, M. C.

Continuing
September 1971-September 1980
Not reported In Progress Report 046. Activity during 1977 was in part curtailed
for a period of 6 months due to Insufficient funds to maintain salary of
research technologist. This continued well Into 4978, and the last two months
in which the technologist was hired. there has only been sufficient time to
introduce this person to the problem, Thus an additioncil year has been
added to the study.

Annual Report Reference: #16, Page 410, R-24

OBJECTIVES: To simultaneously determine total muscle length, Individual fiber length, number of sorer>
rneres, and length of tendon aponeurosls of Insertion and origin in rat gastrocnemlus and soleus
muscle in which clinical contracture of normal and clenerVated muscle Is produced.

METHODOLOGY: Fifteen adult rats will be weIghtmatchted and divided into 3 groups of 5. One group will be
sacrificed immediately to represent initial condition, one will be immobilized via Piaster of Paris

cast and the third group will be sacrificed at 5 weeks. The calcaneous of all the muscles will be
separated from the feet, the gastrocnemlus muscle will be separated from the soleus and the
soleus muscles will be loaded with fifteen grams of passive tension. When the weights are loaded
on the anesthetized animal the length of the muscle will be fixed by a perfusion of the animal with
gluferaidehyde through the aorta. The soleus muscle will be eltIssectecl out and frozen on mic
rotorne stages and sectioned.

FINDINGS TO DATE:
A lerrneshlihniirsmf±nettetrelineria frir ric the whole belly Ion -nth was concerned was an arrest of growth.
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D. Growth rates for belly length. origin and Insertion aponeuroses and length of muscle fiber and
sarcornere number were more directly related to body weight and were the same for all structures.

E. immobilization contracture, therefore, was largely growth arrest plus an absolute reduction in
Insertion aponeuroses length with some Increase In peterior muscle fiber length and hence an
architectural rearrangement.

APPLICABILITY: Muscle contracture secondary to positioning is best reversed by chronic positioning of the
muscle In the elongated posture. Tendon lengthening procedures should be very carefully consi-
dered in the face of muscle contracture. In all growing patients with conditions productive of
contracture, meticulous periodic posturing of the offending muscles in the elongated posture
should inhibit the development of contracture and subsequent loss of functional ability.

069 Motor Point Blocks Phase Ill

Princl I Investigator: Barbara J. aelateur. MD.
Status: Continuing
Dates: July 1973-June 4978
Cast: Annual $2,990

RT Annual $2,990
Annual Report Reference: *16, Page 419, R-92

Projected Total $23,375
RT Y of Annual Total 100%

OBJECTIVES:
1. To determine appropriate voltages for precise localization of motor nerves:
2. To correlate lesion size with magnitude and duration of temperature;
3. To determine and improve the accuracy of localization of the lesion for studying. histologic° :V the

character, evolution, and duration of the lesion.

METHODOLOGY: The motor end plates and small Intramuscular nerves will be localized in guinea pigs. An
elecirosurgical system suitably Interfaced with probing needles will be utilized to deliver a low
output current to the motor paints and small intramuscular nerves.
The animal is sacrificed after Iwo days to get greed necrosis and inflammation. The gastrocnemius
muscles are excised and placed In forrnalin. The Holmes Nerve Fiber Leah Is used to determine
what the site and size of the damage Is and whether the nerve itself has been affected. A functional
test of damage to the live animal will not be done at this time since these are acute leslens andany
damage seen might be due to soreness.
The lesion should be of the nerve, leading to war leder% degeneration, and to atrophy (not necrosis)
of the muscle.

FINDINGS TO DATE: From histology on the first two guinea pigs, it was concluded that 450O and 60 seconds
would be sufficient temperature and duration of current to make a satisfactory lesion.
In the subsequent a animals, one lesion was made in each gastrocnemius muscle at points
which were most responsive to stimulation. The animals were sacrificed and the muscles excised,
after at least two days, and serial sections were done to determine the true extent of the lesion
and the proximity of the lesion to peripheral nerves,
The lesions were from 3 to 4 muscle fibers in thickness. It con therefore be concluded that the
lesion of controllable size was produced. In spite of careful attempts at localization, no damage-
ed nerve fibers were seen in the vicinity of the lesion.
Since this study has demonstrated that the methods used will produce a lesion of controllable
size, it is proposed to use the radlefrequency lesion generator to control spasticily in human
subjects who hove stable lesions.
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Gastrocnemius Muscle and Tendon Length in Normal
and Stroke Patients

Nine I Investigat : Eugen M. Haler, M.D.
Status: Continuing
Dates: December 1974-December

Cost: Annual $10,457
RT Annual $9,020

Annual Report Reference: #16. Page 427. R-104

Projected Total $27.264
RT % of Annual Total 86%

OBJECTIVES: To develop a reliable technique that could accurately measure muscle belly and tendon
length changes during different active or passive ankle ranges of motion.
To determine whether loss of passive dorsiflexion in a stroke syndrome is due to a shortening of the
muscle belly, or of the tendon, or both.

METHODOLOGY:
1, Human gastrocnemius muscle belly and tendon lengths wilt be determined through the use of

ultrasound echography at several points on the leg.
2. Both normal subjects and stroke patients of varying age groups will be measured when their legs

are both passively dorsiflexed and relaxed. This will establish a tension length diagram.
3. Elasticity as a function of age will be measured through the determination of muscle belly and

tendon lengths at several passive tensions.
4. Ten consecutive measurements of a single limb under a single passive tension will determine how

many scans should be made for any single subsequent measurement. A normal young adult group
(ages 20-30) and a normal older group (ages 55-65) will be compared for right-left leg variations
and age variations and will be matched according to lower limb length.

5. Fifteen to 20 patients having suffered unilateral stroke syndrome will receive prolonged passive
stretching and measurement of their right and left leg with the opposite serving as control, for 20
minutes, twice a day and lasting_ a period of 3-4 months. These patients will be compared to each
other and the normal group.

e, It was deeldee subjects, 30 normals and 30 stroke patients for the part of the study
regarding slew- elongating properties of the gastrocnemius muscle. An additional 30
strike pertier.:6 fed for the treatment of the gostrocnemius muscle contracture,

FINDINGS TO DATE. In n enter and hemiplegic subjects, only the gastrocnemius muscle belly elongates or
shortens during ankle ROM. There was no statistical difference in elongation characteristics of
the muscle bellies between hemiplegic and nonaffected legs of the same patients, or between
spastic and flaccid gastrecneMius muscle. The above findings, in comparison with the finding of
a clinical contracture indicate that the patients actuade hod a functional rather thoe structural
contracture. These findings also indicate that the .sposlicity is the cause of the reduction of
muscle resting length, but is not the cause of an intrinsic muscle contracture, at least not in early
stroke syndrome patients.
Changes in both hemiplegic and nonhemipl gic gastrocnernius muscle b Hies are nonspecific
and most likely due to inactivity.
Age does not influence passive elongation properties of a normal gastrocnemius mu
as inactivity does appear to be a factor.
The only difference between hemiplegic and nonaffected muse le bellies was found during
active and passive plantar flexion. At the beginning of passive oractive plantar flexion, the hemi-
plegic foot is already in plantar flexion and total ROM is therefore reduced.
Spastic muscle belly shows smaller length changes and ROM with minimum passive tension,
and relatively large Rom! and muscle belly changes with maximum passive tension, though the
total ROM and muscle belly change was found to be the same in hemiplegic and nonherni-



leads one to believe that much of the conservative and surgical treatment is done on an empirical
basis. Knowledge about the basic mechanisin of how lie' muscle becomes permanently shor-
tened if not used would enlighten our conservative and surgical treatment of joint contractures.

063 Footwear and Posture: Phases I-V

Principal Investigator: Barbaro I deLateur, M.D.
Status: Continuing
Dotes: June 1974October 1978
Cost: Annual $32,417

RT Annual $28,994
Annual Report keterence: #16, Page 149, R-107

Projected Total $37,812
RT % of Annual Total 89%

OBJECTIVES:
Phase I: To study quentitavely what effect the heel height of footwear has on the lumbar lordosis when

subjects are standing.
Phase II: To study quantitatively what effect the heel height of footwear has on the lumbar lordosis, the

hip. and knee. when subjects are walking,
Phase III: To determine the short-term effects of heel height upon the angles between the bones of the

foot (especially the longitudinal arch).
Phase IV: To determine long-ten-n beneficial or detrimental effects of negative heel footwear upon the

feet and back.
Phase V: To determine metabolic demands of different types of footwear.
METHODOLOGY:

Phase I: Polaroid photographs were taken with subjects in bare feet, low heels, and earth shoes (men):
or bare feet, high heels, and earth shoes (men): or bare feet, high heels, and earth shoes
(women).
Lateral photographs were repeated five times in each position chid the average intersecting
angles and the standard deviation made. Kottke landmarks on the anterior superior iliac spine
and posterior superior lilac spine were placed and a tape drawn between those landmarks.
To that line a perpendicular was dropped to the greater trochanter, Also, a tape was placed
connecting the lateral epicondyle of the femur with the greater trochanter. Th-! the true angle
of the hip was measured and reeorded. This served as an orienting lancirree the photo-
graphy, to old In reproducibility of the method.

Phase II: Electrogoniametry will be used to measure the angles of the low back. the hips, knees and
ankles instantaneously throughout the gait cycle with subjects in bare feet (providing the
nermative data), negative heels. and positive heels of various heights.

Phase Subjects with normal or hypermobile flat feet will have cineroicliographIc films made of their
feet as they walk on the treadmill in bare feet, negative-heel and positive-heel footwear.
These motion-picture X-Roys permit statistical analysis of the angles between the bones of the
feet at all phases of the gait cycle of normal and flat feet In the various footwear to determine
whether the long arch is "levered open" in negative footwear.

Phase IV: A simple questionnaire regarding type of shoes worn most of the time and presence or
absence of back pain and/or footpain is filled out by telephone. Subjects are telephoned
every six months for a minimum of two years.

Phase V: Oxygen consumption studies will be made of subjects in bare feet, negative-heel shoes,
low-heeled shoes of comparable weight. and high heeled shoes, at varying level speeds,
and with varying inclines on the treadmill.

FINDINGS TO DATE: The new "exoskeleton" setup has been built to measure hip, knee and ankle angles.
This new system developed by the University of California at Berkeley, it being used together with
RT-3's back-angle measurement device. Two pilot subjects have been run and the first of six
C11naVinal.rIff-11 clihce-fs hric rIfecNi-senr. rhea arrhAran ir c=.1f est+
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APPLICABILITY: MeChonical or postural low back pain is associated with bad posture mainly Increased
lumbar lordosis. High heels are said to increase this lumbar lordosis and aggravate such low back
pain (although the published studies do not fully document this). Negative heel shoes, on the other
hand, have a flat heel and are raised In the front, thus are saidto improve the posture, so claim the
manufacturers of the shoes. If negative heel shoes decrease the lumbar lordosis, they might be
able to help postural low back pain.
Consumers of the results will be very widespread. A large number of students are wearing negative
heel shoes, Untie the results of Phases II, Ill, and V are in, no specific recommendations will be made.
The results of this study will result In clearer concepts of use to the practicing physiatrist, orthopedic
surgeon. and genera; ractitioner of the effects of shoe-wearing on mechanical law back pain.

064 Control of Spasticity with EMG Biofeedback in the
Incomplete Spinal Cord Injured Patient

Princol Investigator: Jeffrey C. Steger, Ph.D.

Status: Continuing

Dates: Anil/ 1975-April 1979

Cost: Annual $11,500
RT Annual $10,925

Annual Report Reference: #16, Page 257, R-119

Projected Total $25,000
RT % of Annual Total 95%

OBJECTIVES: To determine the efficacy of surface electrode EMG feedback for decreasing spasticity in
incomplete spinal cord lesions (where control may be possible).

METHODOLOGY: The effects of biofeedback will be determined by A.Monitoring surface EMG activity near
the site of the spasm and providing visual or auditory feedback designed to enhance increased
muscle relaxation in that area, 8. Measuring spasticity (mean clonic frequency assessed in a
standardized procedure see methods) before and after feedback training to evaluate the
extent of its change associated wit/ dodreased surface level EMG activity. C. Examining personal-
ity characteristics and mood before and (After feedback training to determine the psychological
impact of learning this sel!, control procedure. D, Correlating changes In mood and personality
characteristics with objective changes in EMG readings, spasticity change scores, subjective
ratings of spasticity by the patient. and objective changes in range of motion. ADL capabilities,

and activity levels.
FINDINGS TO DATE: While awaiting delivery of equipment. assessment tools and specific techniques for

measuring spasticity have been refined. Pilot -trials have been performed with a stabilimeter
which straps onto a limb and measures jiggling. Initial review of pilot data suggest that this
method covaries reliably with measures of surface level EMG activity in the quadriceps and
gastrocnemius during spasms. These impressions need to be studied over actual treatment trials

before their authenticity can be affirmed.
APPLICABILITY: This research may be of real benefit for spinal cord injured who suffer from the secondary

disability of spasticity. Spasticity frequently Interferes with transfer ability and ability to concentrate
on work tasks therefore Interrupting vocational and educational goals, and plans. Frequently. the
only method available to control the frequent spasms in the legs is heavy medication which causes
loss of deftness. A simple treatment technique such as this one. Ifeffective, might be most helpful in
helping spinal cord clients return to work.

065 Rehabilitation Indicators: A Method for
Enhancing Accountability

Principal Investigator: Wilbert E. Fordyce, Ph.D.

Status: Continuing

Dates: October 1974-October 1979

Cost: Annual $3,392
RT Annual $862

Annual Report Reference: #16. Page 458, R-125

Projected Total $750,000
RT % of Annual Total 25%
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OBJECTIVES: To develop a set of multi-dimensional (ADL, Vocational, Social) rehabilitation indicators that
will be applicable to a broad range of disabilities (physical, sensory, MR, psychiatric), and in
many types of settings (VR, medical rehab, VA, sheltered workshops, etc.).
To enhance accounting for the multi-phasic nature of rehabilitation services by developing
indicators that can be used at various points in time.

METHODOLOGY: Rehabilitation indicators will be developed by each of three factor relevant task forces
(ADL, Vocational, Social) that meet the following criteria:
a. Items are to be behavioral descriptors, and
b. Relevant to goals of clients and rehabvilitation settings, and
c. Graded, scalable and potentially measurable, and
d. Potentially modifiable (behaviors have 'range"), and
e. Generalizable across sets of clients, not idiosyncratic.
f. The placement of each item must be defined within the hierarchy of the branching system.
g. The behavior described by the item must be consistent and reproducible.
Rehabilitation indcators may be used to develop client profiles, from which a weighting system
may be derived. This proposed weighting system would assist in defining severity of disability
functionally and also in helping to develop a weighted closure system.
The developmental phase of the Rehabilitation indicators project is in its final stages. Two indicator
Sets, Social/Leisure and ADL-Mobility, have been completed. The former has been receiving
extensive field testing within RT-3 during the past year. Two additional sets, Vocational. and
Environmental Status Indicators, are nearing completion.

FINDINGS TO DATE: Progress regarding the overall prei-N1.-t will be reported from RT-1, Progress with respect
to the development and testing the Act indicator instrument will be described as it has
occured primarily in RT-3.

In the past year, the Activity Form has been administered to 188 subjects who are either chronic
pain patients or spouses of such patients. An additional set of stroke patients (48) and spouses
of stroke patients (40) have also been administered the form. Those data have been key-
punched and are in the computer. Preliminary inspection of the results indicates the form dis-
criminates reliably between, for example, male pain patients and their female spouses, male
from female pain patients, and male from female zouses in regard to frequencyand/or time
distributions of a number of common daily activities (e.g, homemaking, resting/napping, visits
by relatives, home maintenance and repairs). Differences between stroke and chronic pain
patients are even more striking,

more detailed evaluation is underway of these preliminary "field testing" findings.

APPLICABILITY: The product of this project will be responsive to the increasing demand for accountability,
demand based within federal mandates, third party payers, consumer groups and individual
clients.

The product will be relevant to providers of services in meeting the demand, in that present
accounting systems are Inadequate in justly describing Input, process and outcomes of rehabilita-
tion.

066 Quadriceps Pacing, Phase III: Relative Effects of
Dynamic and Static Exercise Programs on Maximal
Isometric Strength and Motor Unit Synchrony

Prinicpal Investigator: Barbara J. deLoteur, M.D.
Status: ContInulr,p
Dotes: July 1977.C:c.tober 1978
Cost: Annual $35,573

RT Annual $31,893

Annual Report Reference: #16, Page 438, R-126

Projected Total $42,500
RT % of Annual Total 89%

OBJECTIVES: The first objective is to compare the increase of statictic stren h resulting from different train-
conditions.

82
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1. a fatiguing task, mixed (dynamic with a hold) versus 's.D exercise
2 a fatiguing task, mixed. versus a nonfatiguing (paced) dynamic task (7) eouai mechanical work
3. a fatiguing task, mixed, versus a fatiguing static task (decay of remion ro 80% of initial force)
4. two fatiguing static tasks (decay of tension to 80% of initial force versus deem,, of tension to 20% of

initial force)
5. a fatiguing pure dynamic task versus no exercise
6. a nonfatiguing brief maximal static force versus no exercise

A second objective is to compare the effects of the above types of exercise on the synchrony of
motor-unit firing, and to establish whether there is a correlation between the increases in muscle
strength with the increases in synchrony.

METHODOLOGY: Thirty subjects will be randomly selected from a population of healthy, seclen+ary young
adult males. Subjects will be chosen who are not in an active physical training program.
At the beginning of the study and every two weeks thereafter for twelve weeks, the maximal
isometric force of each quadriceps will be measured on a strain gauge. Subjects will be divided
into six groups of five and will perform the tasks listed above. Since subject:: ore asi,i6ned randorn-
ly from a relatively homogenous group, this should eliminate major initial differences between
groups. However, the most conservative comparisons are from leg to leg within the groups. These
latter will be the principl base for comparison.
The dependent variabIe in all cases is the rote of change of maximal isometric force and the
rote of change in the synchronization ratio. Maximal isometric force on both sides will be measur-
ed at 90, 60 and 150 flexion on days 1, 11, 21, 31, 41, 51, 56, 57, 58, 59, and 60, This is every tendays
sessions during training and on the final five days when there is no training. Motor unit synchrony
will be measured on days 1, 28 and 55 (the beginning, midpoint and end of training ).

FINDINGS TO DATE: Six subjects have completed this study and fourteen more are now participating. The
data collected so far do not suggest large increases in muscle strength as a result of the training
programs of groups 1-5 (no subjects in group 6 have completed the study yet). However, the
significance of any changes co, be assessed until all subjects have completed the study
and analyses of variance are d:

ArrilCABILIN: The single largest arnou , in any spinal card injured patient's rehabilitation pre-
gram is spent on strenatheninc, exercis:., with the intent of giving patients not only strength but
also ksills they need for their daily living demo:-
It is not known whether there is any exercise procrorn with applicability to all the tasks required Of
spinal cord injured patients. There is evidence in the literature both for some degree of specificity
and some degree of interchangeability in exercise programs. Current practice is to prescribe
dynamic exercise (high forces or low) as if it were universally applicable. In order for the patient
to learn most efficiently to perform given tasks, it would be useful to know how specific a given
exercise program is; at the same time training for each and every task would be expensive and
time consuming. The information learned from this study will help the Physiatrist to Prescribe the
most effective type of exercise.

067 Functional Distinction Between Neural Systems Involved
in the Disabilities of Parkinson's Disease

Principal Investigator: Marjorie E. Anderson, M.D.

Status: Continuing

Dates: October 1976 - September 1979

Cost: Annual $8,803 Project
RT Annual $8,803 RT % of

Annual Report Reference: #16, Page 378. R-127

dial $25.361
nual Total 100%

OBJECTIVES: To determine the tonic firing pattern of antidromlcally- Identlfied nigro-striatal and nig-
rotholamic neurons during active postural stabilitallon in awake monkeys. The hypothesis is that
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nigrothalamtc neurons will show a regular tonic firing pattern in this paradigm and that nigrostriatal
neurons will show a pattern that is sufficiently distinct such that they can be identified on the basis of
this pattern.

METHODOLOGY: Juvenile monkeys (M.mulaffa or M.fasciculoris) will be trained to maintain a stable head
position, in which a light beam from an overhead source is reflected by a skull-mounted dental
mirror Into an overhead photo-detector cell. Maintenance of this position for the required number
of seconds results in delivery of an applesauce reward from a tube mounted in front of the animal,
and colored signal lights and presence or absence of a tone indicate "on" vs, "off" position to the
animal. The animal's food intake outside the training time is reduced during initial training, but he is
not allowed to go below 80% initial body weight at any time, and after initial training, is fed enough
to Insure a normal growth rate for these Immature animals,
At a later time, using a technique adopted by others (D. Bowden, E. Fetz) at the Regional Primate
Center and satisfactorily tried by us in one preliminary monkey. stimulating electrodes can be
positioned in an awake, behaving animal during recording from the structure under study. This kind
of arrangement will be used to allow optimum positioning of electrodes for antidromic excitation
of thalamic-projecting nlgral neurons from VAmc and VLm, and of nigrostriatal fibers, as they
course dorsoiaterally In the vicinity of the sub-thalamic nucleus and along the medical border of
the internal globus pallidus.
The activity of single neurons in the substantia nigra will be recorded with electrolytically-
sharpened tungsten electrodes, insulated except at the tips, which are covered with electrolyti-
cally deposited iron particles to improve recording characteristics, The recording electrode is
beck-fed into a sterile hypodermic cannula, which is Inserted through a calibrated R-0 adapter.
penetrates the silastic and dui°, and extends to a position approximately 5-8mm. above the
substantia nigra. The electrock, Is advanced through the cannula with a hydraulic mic-
rornanipulator, and the tonic activity of all isolatable units expected to be in the vicinity of the
substantia nigra is recorded. Following acquisition of data during 1-2 minutes of stable, on-target
behavior, a unit will be tested for antidromic activation from each of the stimulating electrodes
described above. Criteria for antidrornIc activation will be:
(1) ability to respond faithfully to stimulus in a train of 5 stimuli delivered at 500 /sec.
(2) constant latency, using just supra-threshold stimulus intensities, and
(3 collision with "spontaneous" action potentials, such that failures will occur if the time between

the "spontaneous" potential and the stimulus is less than the evoked potentia! latency plus the
refractory period. Threshold stimulus Intensities will be determined for each electrode and
used to assess the probability (.1' stimulus spread to the other (nigrothalamic or Frig_ rostrtatal)
system.

Amplified neuronal activity, the output of a stimulus intensity monitor, and logic pulses Indicating
feeder delivery and "on" vs. "off" head position will be recorded on tape with an Ampex 1800 L
analog record, Small electrolytic lesions and deposits of the plated Iron particles will be made at
known electrode tip depths relative to the top of the mierodrive adapter in several tracks, to allow
loner reconstruction of recording positions for all neurons.
Following experimental procedures, animals will be anesthetized deeply with sodium pentobarbi-
tal and perfused with saline and formalln. The brain will be removed and fixed, frozen sections will
be cut and stained with cresyl violet and with potassium ferrocyanide to elicit the Prussian blue
reaction with the deposited Iron particles. Recording positions will be reconstructed by reference
to Identified lesion-lion marks made at known positions and mapped on a standardized set of
sections.
Firing patterns of neurons will be described in terms of interspike interval analysis done off-line with
taped data using existing programs for the Honeywell DDP 516 computer.
This study will require 2-4 monkeys, depending on whether or not data can be collected bilaterally.

FINDINGS TO DATE: This project was initiated on the basis of preliminary data gathered on two monkeys and
presented at the Neuroscience meetings. In addition to completing the analysis of those data,
during the five months we have trained another monkey and surgically Implanted the chamber
and stimulating platform, so that he is now r &ady for recording.
To summarize our preliminary data to date% we have found neurons in the substantia nigra that
exhibit two baste types of firing patterns when the animal actively maintains a stable head position.
All of those clearly located In the pars reticulate region of the substantia nigra (N,21) had regular,
high frequency discharge patterns, similar to those reported previously for globus pallidus neurons.
The pars compact° region of the substantia nigra, which Is smaller and Interdigitates with pars
reticulate, contains cells of nigrostriatel system and Included some neurons with this high fre-
quency, tonic discharge, as well as others with a slow frequency burst pattern. In the initial animals
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we did not have an adequate set-up to stimulate these cells antidromically, but the data to date
would indicate that the nigrothalamic cells probably do have the tonic high frequency pattern
and that the pattern for the nlgrostrlatal neurons may or may not be of the burst type.
Data from the last animal support those gathered from the first two. That is, there are two general
Nees of firing patterns recorded from substantia nigra neurons, a tonic high frequencypattern
and burst pattern. We did succeed in firing a few neurons antidromically from our stimulating
electrodes near the caudate nucleus, and the few fired seemed to have an irregular tonic
pattern. This is consistent with our hypothesis that the nigro-striatal neurons can be distinguished
from the nigrothalamic neurons, which we hypothesized would have regular high frequency
discharge. However, due to technical problems, we have not yet fired enough neurons anti-
dromically to be confident that this difference is consistent

APPLICABILITY: Parkinsonian patients would benefit from therapy based on an improved understanding of
how the basal ganglia operate in assuring appropriate motor control.

068 Modification of Speech Patterns of Normal and Dysarthric
Speakers as a Function of Four Rate Control Strategies

Principal Investigator: David R. Beukelmen, Ph.D.

Status: Continuing

Dates: December 1976-December 1978

Cost: Annual $10,748 Projected Total $22,224
RT Annual $10,748 f T % of Annual Total 100%

Annual Report Reference: 016, Page 27S, R-128

OBJECTIVES: The objectives of this study are to determine the durational, intonational, and stress pattern
changes of normal and dysarthric speakers, who are instructed to control their speaking rate
througe emir strategies (1) external pace stimulus provided by the experimenter (2) concurrent
eeernai pace stiteulus provided by the speaker (3) momentary pause between each word and (4)
completion of an utterance within an allotted time. The relationship between speech intelligibility
of dysarthric sreaceers and rate control strategies will be studied.

METHODOLOGY:
1. Normal adult speakers and dysarthric speakers. who speak with less than normal intelligibility, will

be included In this study. Ten normal speakers will be included In Me first phase of the study, and
twenty dysarthric speakers in the categve:s of ataxic dysarthria and "ypokinetic dysarthria will be
included in the second phase of the study.

2. Dieing the fist phase of the study each speaker will be audio recorded as he produces four sample
sentences under one control and four experimental conditions. During the control recording session
the speakers will be instructed to read sentences in their habitual conversational maneer. The
criterion rates under each experimental task will be 60 words per minute, 100 words per minute, and
140 words per minute. During each of the experimental recording sessions, the speakers will be
instructed to control their rate according to one of the specific rate control strategies listed under
the objective section of this proposal, (1) External pace stimulus (2) Concurrent external pace
stimulus provided by the experimenter (3) Momentary Pause (4) Time Allotment. Speakers
will be permitted to practice various speaking rates with material other frian the target material of
the study. When they are speaking at criterion rates, the target sentences will be presented and
recorded. Each of the four experimental recording sessions will occur on a different day, so that the
learning effects on the speaking r. rformance of the subjects will be reduced. The order of the
speaking rates under each experimental conditions will be randomly selected.
Speech samples will be selected such that each potentially will Include a unique stress or intona-
tion pattern. Stress and intonation patterns planned are (1) primary stress first word of sentence (2)
primary stress last word of sentence (3) sharp raising Intonation last word of sentence and (4)
gradual rising Intonational pattern throughout the sentence.
All speech samples will be recorded on an audio tape recorder, with the microphone placed 10"
anterior to the lips of each speaker. The primary acoustic analysis will be completed by an
experimental program an a FDP 11 computer. This program simultanecLee analyzes fundamental
frequency (pitch), Intensity (loudness), and the durational aspects of speech and silence during an
utterance. From these data that following observations will be taken. (1) Speaking rate, (2) percen-
tage of total utterance #lane given to pauses, (3) percentage of total utterance time given to
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articulation, (4) description of the fundamental frequency (intonation) contour and (5) description
of the loudness contour.

3. Phase two of the study which includes dysarthric speakers from the ataxia and the hypokinetic
group7.', will be very similar to phase 1 with the following exceptions: (1) the rate conditions (60,100,
140 Nerds per minute) may not be required of all patients. An attempt will be made to have the
dysarthric person speak at as many of those rates as is possible. Also, they will be asked to speak at
approximately 60 and 40 percent of their conversational rate. Also (2) the speech intelligibility of
each dysarthric speaker for each sentence recorded will be judged on the 7 point scale. Tne tapes
will be rated by three judges.

4. The entire tapes of two normal speakers, two ataxic and two hypokinetic dysarthric speakers will be
acoustically analyzed a second time for reliability purposes. The tapes of two ataxic and two
hypokinetic dysarthric speakers will be rated for intelligibility a second time for reliability purposes.

FINDINGS TO DATE: Data have been collected from 6 normal speakers and 3 dysarthric speakers. Softeear
changes have made the pitch analysis program unreliable for much of the past year. Additional
equipment is on order which will permit more accurate durational measurements.

APPLICABILITY: The treatment plan of most dysarthric patients include a modification of speech rate,
although many authors recommend that the speech rate of certain dysarthric speakers be
reduced, and some authors suggest strategies to achieve this purpose. Information about the
effectiveness of this strategy has not been determined. The information gathered in this study will be
used extensively to select treatment strategies designed to modify the speaking rate of dysarthric
speakers.

069 Respiratory Function of Quadriplegic Individuals: Influenced
by Glossopharyngeal Breathing Training and Periodic
Long-Term Follow-Up*

Principal Investigator: Rosemarlan Bern', R.N., A1.td,
Status: Continuing
Dates: Dattember 1976-Dece- ber 1979
Cost: Annual $9,332 Projectvl T,17N a ,Lig0

RT Annual $8,412 RT % of ;ken= ya ice 90%
Annual Report Reference: 016, Page 285, R-130

For the purpose of closer coordination two approved projects have been combined, namely: Influeece of
Lesion Level, Time of Onset, and Glossopharyngeal Breathing Treatment on Vital Capacity Measurement of
Quadriplegic Patients and Periodic Evaluation of the Respiratory Function of Discharged Quadriplegic
Patients.

OBJECTIVES:
1. To compare assisted (with GPB) and unassisted vital capacity measurements generated by

quadriplegic patient spinal cord injuries at C4-5, C5-6 and C6-7 respectively.
2. To compare change In unassisted vital capacity measurements which occur as one group of

quadriplegic patients receives GPB treatment and another group of quadriplegic patients re-
ceives no treatment.

3. To compare assisted and unassisted vital capacity measures taken during long-term follow-up,
4. To describe personal respiratory maintenance program after discharge.

METHODOLOGY: Ail subjects Included in this study will be classified as quadriplegic due to functionally
complete cervical cord lesions. No subject with known respiratory Impairment other than related to
quadriplegia will be Included. 20 subjects will be included in Group 1 GPB treatment and 20
subjects will be included In Group 2 non-GPB treatment' will be matched according to a) sex
b) time since onset c) age and d) height.
GPB treatment will be delivered once daily for 20 minutes to subjects Included In Group 1. Assisted
vital capacity measurements and unassisted vital capacity measurements (the maximum mea-
surement during 3 trials) will be taken once weekly from the patients in the treatment group.
Unassisted vital capacity-measurements will be taken once weekly from the control group. All
measurements will be taken In the supine position, since data collection will begin before-semeof
the subjects are able to sit. Glossopharyngeal breathing treatment will be terminated for subjects
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in the treatment group when the assisted vital capacity measurement does not imprwe more than
50 co during a 2 week time period. Data will be collected from each control subject during a time
interval equal to that spent by his matched treatment subject in the glassopharynged breathing
treatment program.
Following discharge from the Rehabilitation program assisted and unassisted vital capacity
measurements will be taken at 3 month intervals. At each interval, the quadriplegic person will ae
asked to answer a questionnaire designed to explore his respiratory maintenance program. The
follow-up data will be taken by a registered nurse, who will be trained by the primary treatment
staff to reliably measure (.95) assisted and unassisted vital capacity.
Those patients In the study population who continue the respiration maintenance program and
those who fall to continue the program will be followed after discharge from the hospital
The rehabilitation nurse will obtain respiratory measurements with the subjects in recumbent and
sitting positions. The best ePort the patient obtains in any testing series is the value used for vital
capacity.
The mean of ten consecutive tidal breaths will be utilized for the measurement Of tidal volume_
During the review of this project when it was initially proposed, the question was raised why a
speech pathologist was involved in this study. At University of Washington Hospital glos-
sopharyngeal breathing techniques are taught to quadriplegic patients by the speech pathology
staff.

'Quadriplegic patients included in the control group will receive GPB treatment prior to their
release from the hospital, however, the initiation of their study will be delayed until data is collected
for the present study.

FINDINGS TO DATE: Thirteen quadriplegic persons have completed the glossopharyngeal breathing
treatment program and the inpatient data have been completely collected frail these subjects
The followup data is taken by a registered nurse trained by the primary treatment staff to reliably
measure (.95) assisted and unassisted vital capacity. Unfortunately two respirometers were
defective. The delay has resulted in data from one patient: the nurse is in the field testing
additional patients now.

APPLICABILITY: The results of ' idy will (assist members of the rehabilitation learn as they seek and select
training poceciures designated to increase respiratory capacity of quadriplegic patients with
various time of onset and various lesion levels.
Expected consumers' use of findinaq-
a. Better respiratory rnalriten.L.
b. Better overall body ::-.,y:;%am

c. Better potential for employment.
d. Better opportunity to prevent physiological and psychological deterioration and increased

cost to the consumer or the taxpayer,

070 Measurement of Musculature Blood Flaw Induced by
Microwave Diathermy

Investigator: Justus F. Lehmann,

Status: Continuing

Dater. August 1976-August 1980

Cost: Annual $26,102
RT Annual $22,778

Annual Report Reference: #16, Page 107, R-131

Projected Total $77,645
RT % of Annual tC3fal 87%

OBJECTIVES: To ascertain the quantitative relationship between doses of microwave diathermy and deep
musculature blood flow Increase and rate charge,

METHODOLOGY: The utilization of clearance rale of radioisotopes from tissue beds as an indw Of their
blood flow has long been done both clinically and experimentally. In the present study the
wash-out of Injected Xe133 a method particularly useful in the measurement of skeletal muscle
blood flow 2, 3, 4, 5, will be employed using the hurry thigh for the diath paradigm. The
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geometrical dispersion of the injected Xe, 33 depot will be imaged by means of a gamma ray
camera interfaced with an on-line computer having disk memory allowing replay of the depot
clearance event and separate analysis of different regions of interest in time and space. The
wash-out image coupled with the measurement of the radioactive clearance by means of
scintillation counter will give a quantitative picture of the thigh blood peens on rated. In addition,
the microwave diathermy process comprising both the absorbed energy distribution and the
responding blood flow field will be modeled with a finite element digital computer thermal
analyzer' to define the range of most probable models describing the physiologic response of
the thigh to this process. This computer model will consolidate information from a) previous
and ongoing tissue substitute model energy deposition experiments, b) transient human
thigh temperature data obtained in vivo during diathermy application, c) anatomical de-
tails regarding the thigh's geometrical distortion under the weight of the direct contact diathermy
applicator: those details obtained from cadaver thigh specimiens and d) the aforementioned
Xenon blood clearance experiments.

I. Xel33CLEARANCE -E:XPERIMENTAL PROCEDURES

A, Preliminary Sessions:
Prior to the actual isotope wash-out experiments, the experimental subjects are to be familiarized
with the general procedures to be followed during the experiments. In addition, X-rays of both
thighs from the lateral aspect will be taken to determine the anatomical dimensions relevant to
rho thigh diathermy problem: i.e. thickness of the anterior layer of fat, location of the femu, relative
to the anterior thigh surface and the distortion of the thigh profile (again due to the weight of the
diathermy applicator and the seated pasture of the subject) are to be measured. This session will
last approximately 30 minutes per subject.

Bled Flow Experiments:
The blood flow measurements will be performed under a variety of conditions and as such the
overal study is divided into the following eight experiments. Each injection of the isotopic Xenon
solution (Saline and Xeo, ) will be performed with et very fine hypodermic needle (?7-31 gauge)
and the volume will, in each case. be 0,1 ml, with a radiactivity (specific ce. oxirnately

millicurie per cc. All measurement sessions will be preceded by a reft .0 subject
will be recumbent and rested comfortably for a period of 30 minute:.
Exp. 1, Preliminary Xe133 Washout Measurements
Injection of the radioisotope will be performed at a depth of 1.5 cm in the up, nird of the aeterior
aspect of both resting thighs with the subject supine. Both legs will be monitored for isotope wash-
out, one by gamma camera and the other by scintillation probe. The wash-out decrement (Slope
of the log- plotted count rate vs. time) of these instruments will yield the local value of blood flew
rate at the respective sites of injection. The clearance rate will be monitored to determine N"ie time
period over which a significant gamma ray count can be detected (not to exceed one hour).
One or two deeper injection depots will also be employed in identical experiments to ascertain
the effect of tissue ottenuotion on the maximum useful (i.e. measureable) washout period.
Exp. 2. Xe133 Washout with Diathermy Heating and Air Cooling
This experiment is identical to the preceding Exp. 1 with the following exception: after approxi-
mately 15 minutes of imaging/counting the thigh under the camera will be cooled fortive minutes
(with the camera removed) with an air -cooled direct contact diathermy applicator and sub-
sequently heated with this device (with concurrent cooling) for 20 to 30 minutes or until such time
that subject discomfort warrants cessation of heating. Immediately after this diathermy applica-
tion the gamma camera will be repositioned over the thigh and the wash-out site monitored for
blood flow as long as it remains measureable. The opposite thigh will be continuously and simul-
taneously observed by scintillation probe during the entire experiment to provide a control
measurement as well as an opportunity to study the countralateral perfusion effects of diathermy
performed On the opposite limb.

Exp. 3. Washout with Diathermy Heating Only
This Port is Identical to the methods used in Exp. 2 except that no tire- cooling or cooling during
diathermy application will be done.
Exp. 4. Washout with CootirozOnly
This experiment is identical to Exp. 2 except that there will be no hefting phase.
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Exp 5. Simultaneous Memmemont of BI r.: rinJ TIssul Teeno,Atatures
The in vivo measurement of the reroileraiuro oo,l!toutton in a subjtfct's t. be done by means
of temperature semis (thermistors) rt% ountuo, on the los of nyy;odermIc needles which

will be inserted laterally into the thigh such that i; seas, o underlie Ihe contwlino of Ine diathermy
applicator at varying depths in the tizue. Four to rrie,se sensors will roe bositioneol with the aid
of X-ray examination So that the sites of temperc:ure rri.e.:surernent are known. All such experi-
ments employing invasive temperature probes invoNa thc; in plantation of such probes in only one
thigh 0; ooch subject. Prior to it of these Te:-npoiature probes Xe'33 solution depots will be
injected in both thighs as described in Exp. 1: the subsequent wash-out will be measured periodi-
cally to determine the effect of the probes on the thigh blood perfusion field.
Exp. a. Blood Flow and Temperature Measurement with Diathermy Heating and Cooling
This experimentemploys the methods described in part$ 2 and 5 concurrently in order to gauge
the effect of diathermy heating and cooling on the simultaneous blood flow and temperature
fields underlying the diathermy applico tor. This method will provide a significant advantage over
the previous experiments in that the observed temperature levels will provide a means by which
the scintillation counter(s) can be positioned for wash-outdeterminations at moments of particu-
lar interest in the diathermic blood flow response; for example, at the moment of peak flow. This
method will also provide a means of investigating whether or not the microwave diathermy
process can be utilized to override the cooling effect of auomented blood flow and thereby
establish the feasibility of controlling the tissue temperatures such that they are maintained in the
"therapeutic range."
Exp. 7. Blood Flow and Temperature Measurement with Heating Only
The methods of Exp.'s 3 and 5 will be combined to study the effect of heating only on temperature
and perfusion rates.
Exp. 8. Blood Flow anci Temperature Measurement with Cooling Only
The methods of Exp.'s 4 anu be combined to study the effect of cooling on temperature and
perfusion rates.

INSTRUMENTATION AND MATERIALS

A A dual probe, Nal crystal scintillation counter will be used to measure tissue gamma ray emission
levels which are proportional to the concentration of Xe,33 at the injection depot. These measure
ments yield local blood flow rates.

B. A high resolution, circular field gamma ray camera and companion imaging system will be used
to image and court Xe'33 wash-out in the thigh. This system is connected to a disk memory on-
line computer as p .eViOUSly described.

C.: A 915 Mhz air-cooled direct contact diathermy appIoa tor that has been designed and tested in
our laboratory will be used to heat the thigh A 915 Mhz General Electric Magnetion has been
adapted to allow the operator to vary the output microwave power level from 5 to 100 Walls. The
power level used in the experiments will be approximately 40 Watts net. The direct contact appli-
cator has a cold air supply/pump system that permits the operator to select and maintain the
desired temperature and flow rate of cooling air. This air system is also instrumented to continuous-
ly show the !:lative humidity of the air stream.

D. A CDC MOO Digital Computing System and a heat transfer thermal analyzer program developed
in conjunction with the University of Washington Department of Mechanical Engineering will be
employed in the computer modeling of the thigh diathermy process.

E. Radioisotope: Xenon 133, a very weak-emitting, low energy (gamma ray) radioisotope which has
been safely and routinely used for years in clinical and experimental blood flow and volume
measurements will be injected in saline solution at specific activity levels of approximately 1 milli-
curie/cc. It will be injected into the quadriceps through very thin (27-31 gauge) hypodermic
needles, too small to cause significant bleeding. The half-life of this isotope is 5'/2 days, though the
Xe'33 expelled from the body in a matter of minutes through the lungs.

FINDINGS TO DATE: All of the necessary preliminary groundwork has been done; the personnel and
equipment have been assembled, the latter with the necessary modifications made. All of the
requirements hove been met to satisfy the University's Human Subjects Review Committee and
the Radiation Safety Committee.
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The original proto col has been modified; Xe133 will replace P25 as the radioisotope of choice.
This is becawie Xe", is easier to work with and is safer for human subjects. In addition, the pre-
viously unavailable gamma ray imaging system has permitted a more sophisticated analysis of
of the isotope wash-out phenomenon than originally proposed.

The synthetic tissue and computer modeling aspects of the diathermy problem have received
much atter ti(s.ri in the past year. Rigorous heat transfer experiments on the tissue substitute
model surrogate tissue materials have been performed and the resulting material properties are
being reported in the literature. As a result of these findings new tissue substitutes have been
made which more accurately replicate the human thigh. In addition, the software programs
needed for the digital computer model of the thigh have been developed and preliminary re-
sults demonstrating the efficacy of this modeling approach have also been reported.

Approximately 20 individuals have been screened in the preliminary session. Three human
subjects have been tested in preliminary Xe'" blood flow experiments, completing experiment
1, validating the Xel" clearance technique as a method of defining the effect of microwave
diathermy on blood flow. It has been found that under resting conditions a significantly measure-
able radioactive wash-out can be detected for about 45-60 minutes after the Xe13 injection
and that a post-injection waiting period of 10 to 15 minutes is required before cooling and
diathermy may be applied. This time is necessary for the injection trauma (hyperemia) to subside.

The cadaver thigh studies in which frozen cross sections of human thighs were mapped for
musculature tissue shape changes under the weight of the direct contact applicator were
completed.

APPLICABILITY: The information that will be obtained con be used by engineers to design improved
applicators, to test their designs and also by physitrist and physical therapist to prescribe and carry
out more effective diathermy treatments.

071 Mapping of Microwave Fields Surrounding Human Subjects
under Diathermy Treatment

Principal Investigator:

Status:

Dotes:

Justus F. Lehmann, M.D.

Continuing

August 1976-August 1978
Cost: Annual $41 Projected Total $82,843

RT Annual $33219 RT % of Annual Total 80%
Annual Report Reference: #16, Page 115, R-132

OBJECTIVES; The objective of the study will ne to r cisure and plot contours of equal field intensity around
human subjects while they are being iaadia led with t J,'Jqtra.-nagnetic energy by microwave
diathermy equipment operating at 915 ara 2450 MHz.

METHODOLOGY:
1. All measurements will be carried out in an anechoic c:-.ambor, so precise field intensity levels

around the subject can be obtained. Human volunteers of varying physical size will participate in
this study. They will be placed in the anechoic chamber in a position which is typical of diathermy
treatments. The position of the subject will depend on the area to be treated. Selected areas of the
body that are frequently t'eated with diathermy will be used tight joints, anterior and posterior
shoulder, contractor of the biceps, the lower back and contractors of the thighs. The selected area
will be treated microwave applicator operating at 915 an 1450 MHz.

2. An X-Y-Z co-ordinate tracking system with a National Bureau of Standards energy density probe
attached will be shielded and placed in the anechoic chamber. This device will be comp titer-
controlled to follow isobars of power densities with limit switches: to set the area that is to be
scanned, The computer will position the probe and also plot the field intensify levels in relation to
distone.e from the diathermy applicator. This facility will allow us to moke many measurement :. in a
short aii(lod, which reduces the time of microwave exposure.
Instrumentation will Include the following:
a. National Bureau of Sta idards power meter: measures the power density in an electromagnetic
field. Frequennv of 10 ---`)000 MHz accurate to 1_0 DB.
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b. X-Y-Z tracking system. This Is a commercially available system that was purchased and modified
to be controlled by our Honeywell Computer.
The N.B.S. probe is attached to this system so it can be moved in any of three coordinates. A zero
point is set by the operator and this Is placed in the co 741 =Jter. A grid is then set up and the computer
directs the tracking system to move in the increments defined. 1 cm -2 cm, etc. The computer then
moves the probe throughout this grid while recording the power density measurements at each
point.
c. Thermistor power meters will be used to monitor the incident and reflected power r,eoeg i3
applicator.
d. Microwave generators operating at 915 and 2450 MHz will be used to supp'y 4er to the
antennas.
e. The contour lines of power density will be plotted on standard X-Y recorder.

FINDINGS TO DATE: This project was split into twc rooe, ',,7,tee first part. the isopower density lines around

substitute tissue models were obtained. Te ided the testing of two diathermy ui .,alicators
commonly used in clinical use and two o 1-4:eetoe, diathermy applicators. Four tissue substitute

models were irradiated by the diathermy oere ors. Extensive measurements of the microwave
leakage around the models and applicater e performed. A limited number of human sub-
jects were studied in order to compare the results that were obtained in models to that which
was obtained in similar anatomical sites in humans. The thigh. upper arm, shoulder and lower
back areas were Irradiated with the four diathermy applicators and the leakagelevels around
the applicators ano numan subjects were measured. Rapid initial results were required in order
to respond to proposed Bureau of Radiological Health Standards.
The second and more detailed part of the study is near completion.Stray radiation meo aire-
ments are being made around many anatomical sites in humans as they are exposed to various
microwave applicators. The areas being exposed are sites that are most commonly treated in

the clinic's posterior, lateral neck, anterior and posterior shoulder, upper back (traperius),
biceps, thigh (quadriceps), lower back (lumbosacral area), and elbow, Four subjects (one
large, two medium, and one small) were used in the experiment. Four diathermy applicators
were tested on the anatomical sites listed above for the two medium-sized subjects. Two of the
diathermy applicators v. ere tested at three of the anatomical sites on the large and small sub-
jects. The effect of applicator orientation was tested for each of the cases listed above.

Evaluation of the collected data will require additional work because of #ee large amount of
data collected and the large number of parameters affecting leakage levels. Preliminary

results of both parts of the study are summarized below:
Significant differences in stray radiation patterns during exposures of tissue substitute models
and corresponding parts of the human anatomy were found with various diathermy applicators.
The measurements of power density leakage for exposure of simple geometric models does not
accurately predict the levels measured in corresponding human exposures. In fact it has been
demonstrated that diathermy applicators designed to satisfy a proposed diathermy perform-
ance standard based on models will not satisfy the same standard if the model Is replaced by
the actual human anatomy It represents.
In clinical treatment settings, the leakage radiation may be worse than demonstrated by the
by the experiments we performed since human volunteers were used who had dimensions
similar to those of the geometric models. In the general population there are far greater varia-
tions from person to person than between these particular models and volunteers. Other parts of
the anatomy used in the second part of these experiments conform even less to the geometrical
models proposed for use,
It is also not practical nor has the techno'ogy been developed to produce special applicators
for each possible human site of therapeutic exposure with the requirement that no significant
radiation beyond the 5 cm distance limit from the applicator occur.
An alternative approach to the development of standards would be to mandate that the
manufacturer state for his applicators the maximal distance and direction where stray radiation
exceeds exposure limits In tissue substitute models both for the E field panollel and perpendicular
to the long axis of the models. In addition, standards should allow the use of this equipmentonly
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by well-trained operators such as physicians and therapists who would be able to make effective
use of the available information to assure safe treatment of patients. For this approach, more
experimentation is necessary to delineate which modifications of stray radiation patterns can
be uniformly anticipated in the common sites of human exposure.

Certainly, regardless of the approach to the promulgation of standards, direct contact arc :i-

cators are to be preferred over the non-contact applicators, since high intensity stri--y ra-tallon ;s
much more contained by these applicators. The more contact the radiating surface has
the skin, the less stray radiation.

Also, the applicators produce an asymmetrical leakage pattern. Therefore the applicator
orientation may be used to reduce levels of stray radiation and ta d*ct the radiation away from
sensitive anatomical arecs, eyes, genitals, etc.
It is evident from this study, that a new project should be initiotec.i in .vhirrn stray radiation levels
should be measured around a large number of individuals. The physical size of the individuals
should be varied. This would more accurately determine the changes in the stray radio tiion
pattern as different volumes of tissue are owed in the microwave field. The number of anatomi-
cal sites irradiated and the number of applicators tested could be reduced to minimize the cost
and time commitment of the study.

APPLICABILITY: Findings will be utilized by standard setting agencies for medical devices, especially
microwave diathermy equipment. Findings would also ultimately L'e used by practitioners.

072 Determination of Basal Ganglia Influences on Other CI S
Motor Systems: Development of a Model 91 which Therapeutic
Procedures Can Be Tested

Principal Investigator:

Status:

Marjorie E. Anderson, Ph.D.

Continuing
Dates: October 1971 - September 1979

Cost: Annual $5,692 Projected Total $11,380
RT Annual $5,692 RT % of Annual Total 100%

Annual Report Reference: #16. Page 386, P.133

OBJECTIVES: To determine, by carefu'ly- controlled stimulation of the substantia nigra and intracellular
and extracelluar rocording ifom neurons in the thalamus and superior colliculus, whether the
synaptic effect of nigral axons terminating on thew cells is e.;citatory and/or inhibitory.

METHODOLOGY: Cats utilized for these experiments will be anesthetized with sodium pentobarbital.
alpha chloralose or halthane and nitrous oxide replaced wit: i'qraus oxide after surgical pro-
cedures are completed. Because paralysis and artificial ventilation will be necessary to permit
intracellular recording, care will be taken to insure that when only N20 and 02 are administered
during recording, the arterial blood pressure remains stable and the pupils are slit as indicators of
adequate analgesia. In addition, a long-lasting local anesthetic will be Injected around stereo-
toxic pressure paints and skin ircisions.

Because neurons in the basal gc.;:iglia are particularly susceptible to the depressive effects r..1
general anesthetics such as babituates, a few experiments might be needed on animals
without general anesthesia and with extensive, careful infiltration of wound margins and rorGssuile
paints with long-lasting local anesthetics.

Suction will be used to remove tissue overlying the thalamus or superior colliculus as deep as the
corpus callosurn or the dorsal hippocampus. Recording rr icroelectrocles filled with potassium
citrate or potassium acetate saturated with fast green will bo uced stereotaxically into the
thalamus or superior colliculus to allow intracellular and extraccll ular recording from neurons in
these structures. Ususal procedures, such as pneurnetharax, wiil be done to improve stability.
A stimulating array of 6-9 tungsten electrodes, sharpened electrolytically and insulated towithin
0.5 mm of the tips, will be introduced into the substantla nigra and .t.J;TOunding structures from
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an angle to avoid mochaniccil interference with recording electrodes in the ipsilateral superior
colliculus (Yoshida, Rabin, and Anderson 1971 1972). Stimulating electrodes alsowill be position-

ed caudally in the contralateral medial longitudinal fasciculus (MLF) sothat we can determine
whether the neurons studied can be activated antridromically from MLF levels at about mid-
pons, where the axons of many colliculor efferent neurons would be situated (Altman and
Carpenter, 1961; Anderson, Yoshida and Wilson, 1971).
Intracellular recordings of postsynaptic potentials evoked by bipolar stimulation between
adjacent electrodes will be taken and threshold stimulus intensities will be determined. The
array will include control electrodes situated deep and superficial to the substantia nigra, and
to further separate out any responses due to stimulus speed to non-nigral structures, stimulating
electrode arrays will be moved with micromonipulators and stimulus threshold intensities for

evoked responses will be measured in several neurons with the stimulating array at each stimulus

depth to determine points of lowest stimulus threshold. if the data are ambiguous because of
possible effects due to stimulus spread, especially to the medial Iernnisci that lie just dorsolateral
to the substantia nigra at some levels and to the cerebral peduncle just ventral to SN. it may be

necessary in some animals to interrupt the pyramidal tract and medial limniscus fibers ipsi-
lateral to planned SN stimulation early enough to allow them to degenerate before the acute
experiments.
Intracellularly-recorded data will be supplemented by extracci;otor records, examiningstimulus
evoked effects on spontaneous activity or in a conditioning toiting format in which the cells
response to a test stimulus such as a shock to the contralaterol forepaw or to neck muscle nerves
is evaluated when it is applied at various intervals relative lo a conditioning stimulus to the

substontio nigra.
Intracellularly and extracellularly- recorded potentials will amplified by conventional tech-
niques. photographed with kymograph film. and recorder . FM tape (Ampex 1800L' frequen-
cy range DC-5kHz) Averaging and peristimulus time histoorr;;ns can both be done using existing

programs for the Honeywell DDP 516 computer.
Recording sites will be determined by reference to spots made by test green FCF deposited

electrophoretically from the recording electrodes. Stirn'A.A positions will be marked by electro-
lytic lesions. At the termination of the experiment, the broils will be perfused and fixed in forrnalin
and recording and stimulating positions will be determined irom frozen sections.The distribution

of response,' -yoked from different stimulus positions will also be mapped torthe superiorcolliculus.

.ti; out 20 cots will be needed for these studies.

Fl OAT og this year, we have recorded from tholomic neurons and have found that
.t lulotion of the substantla nigra Inhibits thalamic neurons directly, This is analogous to the
to the inhibitions produced In other thalamic neurons by stimulation of the other basal ganglia
output nucleus, the internal globus pallidus. These data imply that the basal ganglia operate by
an inhibitory modulation of thalamic neurons, rather than excitatorymodulation, as had been
assumed. Furthermore, we have found virtually no convergence of information from the basal
ganglia and the cerebellum on individual thalamic neurons, indicating that integration of
info ro',cition from these two sources must occur elsewhere.
Finally, we have demonstrated thot some nigral axons going to the thalamus are branches of
axons going to the superior colliculus. This forces us to recognize that the basal ganglia may
exert a g eneralized :other than topographically specific, influence on motor control systems,

APPLICABILITY: Involuntary rnovemont disorders, such as cerebral palsy and other choreoathetoid dyskin-
esias are a national problem with a large population currently not independent or employable.
For example, cerebral palsy has an incidence of about 6 per 1,000. Rational approaches to
therapeutic management of these disorders is hampered by our lack of knowledge regarding
the relationship of the basal ganglia to subsequent neural "motor systems,- The description of
the "wiring diagram" for these systems would allow us to test pharmacological and other thera-
peutic methods for modifying or compensating for dysfunction in these systems.
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073 Evaluation of circular Polarized Microwave
Diathermy pi cator

Principal Investigator: Justus F. Lehmann, M.D.

Status: Continuing
Dates: June 1977-June 1980

Cost: Annual $10,699
RT Annual $7,274

Annual Report Reference: #16, Page 122, R-1.34

Projected Total $53A96
RT % of Annual Total 68%

OBJECTIVES: To evaluate a recently designed diathermy machine which selectively heats muscle and
joints covered with minimal amounts of soft tissue which will be compatible with federal safety
regulations as set forth by the Bureau of Radiological Health,

METHODOLOGY: A circular waveguide apertude-type areeiee t,r c, lting at a frequency of 915 MHz
has been developed for use as a die eeeny ape; e er.

Various tissue substitute models wil; , ,truct6;) using a new fabrication technique which is
being developed in a related study( . ..1 The models will be irradiated with the circular polar-
ized applicator at high power for short periods of time Thermograms will be taken and processed
by computer to produce thermographs showing the temperature distribution throughout the
model. From this data the rate of absorption of energy (W/kg ) in the various tissue layers can be
calculated. This will allow the effectiveness of the applicator in heating various types of tissue to
be determined. After the energy absorption pattern is determined in the model, human volun
teers will be used to determine actual temperature distribution.

FINDINGS TO DATE: A new 2450 MHz circular polarized direct contact applicator with a quarter wave-
length choke flange (manufactured by Transco, Inc) was tested on a planar bi-idyered tissue
substitute model, The planar model consisted of o 2cm solid fat layer over a 10 ce muscle toyer.
Tho muscle layer was constructed such that it could be split in half. Three type!-- 'tnerrnograms
wt .re used to evaluate the performance of the applicator 1 scans of the fat surface; 2, scans of
the muscle surface at the fat-muscle interface, and 3. cross-sectional depth scans of the muscle.
Cross-sectional depth scans of the fat cannot be made until an adequate material has been
developed for use at the Interface of the two halves of synthetic fat tissue (R-135).
The results show that the 2450 MHz applicator produces an oval heating pattern ata given
depth in the tissue. This indicates that an elliptically polarized wove rather than circularly polar-
ized wave is radiated from the waveguidu eperiere.

The depth of, enetration of energy into the rree,cle tissue is very poor. This is due to the high lass of
the muscle tissue at 2450 MHz. Finally, the ratio of peak heating in the fat to peak heating in the
muscle is quite high, Therefore the temperature of the skin and subcutaneous fat will be elevated
to the pain threshold before the muscle tissue temperature is in the therapeutic range.

The 915 MHz circularly polarized applicator which was developed in our laboratory was tested
using the thermographic techniques described. The results show that the depth of penetration
of energy into the muscle tissue is twice the depth of penetration o' ' eoelleator. The
ratio of peak heating In the fat and peak heating in the muscle ti for the 2450
MHz applicator. Finally, the heating paflem at a given depth in the ; wrnmetrical,
producing a uniform heating distribution in Me muscle tissue.

Work is continuing on refining the technicele of ivoaeling tissue substitutes. fen Ander of the
testing cannot be completed unlit the synthetic i'et tissue interface problem has been resolved.

APPLICABILITY: Diathermy is a type of therapy designed to treat the most severely disabling sequels of
diseases leading to joint contractures, It is also anticipated that this maybe of significance in the
treatment of such serious disease entities as polymyositis. This treatment procedure Isone that
could be put into practice in hospitals throughout the United States.

94

96



University of Washington

074 The Natural History of Peripheral Neuropathy in Chronic
Renal Failure: A Multivoriate Clinical and
Electrophysiologlcal Study

Principal Investigator: Eugen Ha lar, M.Q.

Status: Continuing

Dates: July 1977-July 1979

Cost: Annual $5,225
RI Annual $3,025

Annual Report Reference: #16, Page 362, R-14.4

Projected Total $12,000
RT % of Annual Total 58%

OBJECTIVES: To study the natural history of motor and sensory involvement in renal patients, paying
special attention to changes occuring before dialysis and during the first two years of dialysis.
Electrophysiologic and clinical parameters will be correlated with amount of dialysis.

METHODOLOGY: Each patient will be simultaneously evaluated in three different areas. One area of
study will involve on ongoing laboratory examination of the state of the patient's renal disease.
Another area of study will involve electrophysialogical measurement of motor and sensory nerve
conduction velocities and H-reflex latencies. The final area of study will involve theassessment of
muscle strength and sensory modalities, as well as the level of general physical function.
By repeating complete measurements every three months for the first two years of treatment,
and by including some subjects who have had dialysis treatment for several years, we will be
able to present a more complete picture of the natural history of motor and sensory function. We
will attempt to correlate the factors and offer suggestions for determining the optimum fre-
quency of dialysis to preserve nerve function in dialyzed patients.

FINDINGS TO DATE: Initial studies on 32 urernic patients and 10 normal subjects have been performed.
From these studies, analysis of data on uremic patients showed significantly prolonged H-reflex
latency values which correlate statistically to findings of slowed nerve conductionvelocities in
lower extremity nerves. Using Z score analysis, percentile changes in parameters tested are
being analyzed to find the most sensitive index in assessment of neuropathy. Electrodiagnostic
tests are being found to be more sensitive indicators of early neuropathy than the clinical tests.
Our early data indicate that H-reflex latency is the most sensitive of the electrodia gnostic tests,
and the sural sensory nerve to be more severely involved than peraneol and tibial motor nerves.
Vibration perception threshold appears to be the only clinical parameter being followed that
demonstrates value in assessing uremic neuropathy. Further study and analysis will be done.

APPLICABILITY: Information from this project would be used by practitioners treating renal dialysis patients
to help them choose the appropriate frequency of dialysis. Since this information would help
members of the rehabilitation team make the most efficient use of facilities for treatment and
rehabilitation of renal patients, it would help lower the costs to the public at large.

075 Development of New Phantom Material for Testing
Diathermy Applicators

Principal Investigator:
Status:

pates:

Cost:

Annual Re

Justus F, Lehmann, M.D.

New

July 1977-July 1980

Annual $10,334
RT Annual $8402

rt Reference: #16, Page 129, R -135
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OBJECTIVES: The objective of this project is to develop a new phantom fat tissue. eliminating interface
problems, that could be used to test and evaluate any type of diathermy applicator over a large
frequency range.

Once these models have been developed they can be built to duplicate certain parts of the
body that are frequently exposed to electromagnetic radiation. While these models ore being
irradiated, power density measurements around the models can be made to determine the
amount of stray radiation being produced by various applicators. This is important to know to
insure the safety of the patient and operator.

These models would also yield patterns of relative heat so that energy absorption in themcould
be Calculated The heating patterns would also be used to identify areas of maximal heating
which would be used to select the applicator that would heat the area of pathology.

METHODOLOGY: The initial design approach will be the development of a new phantom fat material to
be placed at the interface of fat or bone models. This design approach addresses three prob-
lems. To eliminate the air gap at the fat interface. the new phantom material must be a
compressible solid, (rubber foam or soft epoxy) or a viscous liquid material. Secondly. the
material must adhere to the current phantom tissue. Finally, the thermal properties (specific
heat) of the two materials should be approximately equivalent.
The electromagnetic properties of the new synthetic fat tissue must be approximately equivalent
to the currently used synthetic fat At a minimum. materials for each of diathermy frequency
bandwidths must be developed (i.e, 13.56 MHz, 27.12 MHz,40.65 MHz, 915 MHz and 2450 MHz).
Ideally materials should be developed which could be used ((early frequency between 10 MHz
and 3 GHz.

When materials with acceptable mechanical and electrical properties have been developed,
the modified phantom model must be tested using a thermographic technique developed by
Guy. Briefly this procedure involves the following steps. A high power source is connected to a
diathermy applicator. The applicator is then used to irradiate the phantom model for a short
period of time (10 to 20 sec.). An infrared camera scans the model, recording the heating distri-
bution in the model. Comparisons of theoretical and measured Specific Absorption Rates
(SAR's) for several diathermy applicators will be used toverify correct heating In the model. SAR
is defined as the rate of energy absorption per unit mass. The peak SAR's in the model should not
vary as a function of applicator orientation an the model (i.e. the direction of the electric field
vector with respect to the model interface should not affect the SAR in the model). Also, thermo-
grams of heating induced by applicators with irregular field configurations will be made to
insure that "hot spotting" is eliminated from the model.

FINDINGS TO DATE: The majority of effort this year has been concentrated on developing phantom
materials which simulate human fat tissue at 27.12 MHz. Thiswas mode a priority item because
the Bureau of Radiologic Health is interested in promulgati. ig a standard for shortwave diather-
my equipment. These models would be used for determination of the amount of stray radiation
during clinical treatments with shortwave. It is known that the synthetic fat material used at
microwave frequencies has electromagnetic properties which are unacceptable for use at
27.12 MHz. Specifically, the dielectric constant and electrical conductivity of the synthetic
material are lower than the values published by Schwan for human fat tissue. Acceptable values
of dielectric constant and conductivity were achieved at the frequency of 27.12MHz by empiri-
cally varying the ratios of materials currently used for synthetic fat tissue at microwave frequencies.

APPLICABILITY: The development of the new phantom material will allow us to develop and test new
diathermy applicators that can heat specific areas that need treatment and willalso be safe to
patient and operator by having the least amount of stray radiation.
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076 Quantification of Blomechanical Function of AnkleFoot
Odhoses In Hemiplegia

Principal Investigator: Justus LehInann, M.D.

Status: New

Dates: December 1977-December 1979

Cost: Annual $17,029
RT Annual $11,764

Annual Report Reference: p16, Page 160, R-136

Projected Total $34,000
RT % of Annual Total 69%

OBJECTIVES: To evaluate the bionnechanics of ankle-foot orthoses and their effect on the gait of persons
with upper motor neuron paralysis and/or hemiplegia. The first phase of the evaluation will
measure the moments and forces required to maintain the paralyzed foot and ankle in a
functional position throughout the gait cycle. The second phase will determine the effect of
these farces on knee stability throughout the gait cycle by measuring the moments developed
around the knee. This will allow us to establish design parameters for ankle-foot orthoses and to
relate these to the function provided by orthoses currently manufactured. With this information,

a method may be developed to prescribe orthoses according to a discrete set of quantitative

criteria.

METHODOLOGY: We will measure the ground reactive forces, the forces carded In the orthoses and the
kinematics of the gait cycle, All of these variables will be measured through the entire gaitcycle,
i.e, from heel strike to heel strike. The ground forces will be measured bya force platformwhich is
standard equipment In our laboratory, This system measures the orthogonal components of

force applied to it, from which the location and magnitude of the force vector leaving the plat-
form can be calculated. The forces in the orthoses will be determined using strain gauge
transducers to measure the moments in the uprights throughout the gait cycle. The kinematic
data will be measured by using a 35 rnm motion picture camera to record the position of the
limb in space, with markers identifying the axis of rotation of the knee and specific locations of
the foot. These spatial data will be synchronized with measurements of the ground reactive
forces and the moments in the orthoses, Kinematic data will also include stride length, cadence
and phase of gait, Flexion angle of the knee is also recorded.
With the ground reactive force data and the kinematic data the total moments in the leg and
orthosis can be calculated Then, by subtracting the moments measured in the orthoses from
the total moments, the moments in the limb can be calculated. In addition, using the vector
calculated from the ground reactive forces and the kinematic data describing the position of
the knee axis, the flexion-extension moments at the knee can be Calculated. Other measure-
ments such as stride length, cadence and phase of gait are used as control variables.

The measurements described will be made on ten hemiplegic patients with varying degrees of
spasticity. We will determine the ranges of force necessary to maintain the patient's foot in
function positions during the stance and swing phase. We will then apply an orthosis which
provides only the force defined in the measurement re-evaluate his gait for knee stability and

specific kinematics.

FINDINGS TO DATE: Data have been collected on two hemiplegic patients. Several problelms were
encountered in taking this data: the ranges and phasing of the forces were considerably
different than in normals clue to spasticity, and a general pathologic gain, i.e, inconsistencies in
stride length. cadence and an inability to walk predictably. After several attempts, the proper
scaling within the ranges of the transducers was achieved. The data show considerable differ-
ence between the pathological gait of a spastic hemiplegic and the gait of a normal subject
who has had a flail ankle induced by the use of peripheral nerve blocks. Further observat/on will

be necessary before complete conclusions can be drawn.

APPLICABILITY: The ability of the herniplegic patient to walk can most significantly alter his ability to
integrate Into the community. This study aims at the development of a more sophisticated
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approach to bracing the patient. By quantification of the loss of function as well as the degree of
function which is restored by various designs of orthoses, the needs of each herniplegic patient
can be met more selectively, and the clanger of over or underbracing the patient will be lessened.

A large segment of the population would be affected, since the Information would apply not
only to the 2 million stroke victims but also to other patients with upper motor neuron lesions.

077 Evaluation of Long-Range Wheelchair Ambulation

Principal Investigator: C.G. Warren, M.PA.
Status: New
Dates: September 1977-December 1978
Cost: Annual $12,341 Projected Total $15,000

RT Annual $9,085 RT % of Annual Total 74%
Annual Report Reference: #16, Page 184, R-137

OBJECTIVES: The objective of this study is to evaluate the use of a third wheel mechanism in long-range
ambulation by paraplegic persons of various lesion levels and to compare its advantages over
the conventional wheelchair, and to determine its limitations in negotiating inclines and in
general maneuverability.

METHODOLOGY: A third wheel will be made available to this Center by the Werkenrode Institute of the
Netherlands. Any adaptations to allow it to fit American wheelchairs can be made at the Center.
It is anticipated that these modifications will be minimal. The evaluation will be conducted on 9
patients, 3 with lesion levels of To through T10, 3 from T10 through L3 and 3 with L3 and below. A set
of pre-test criteria will be established to ensure that each of the subjects is capable of utilizing
the third wheel mechanism.

The first evaluation will be a rote/distance comparison to the two choirs on a level 0.6 mile oval
track for a maximum distance of two miles. Rates of ambulation will be controlled by a speed
controlled cart at rates of 7, 9 and 12 kilometers per hour. The three trialswill be performed in the
conventional wheelchair and in the chair utilizing the third wheel. The maximum distance travel-
ed we be recorded.

In the second phase of the study, sections of the Seattle bicycle pathway will be used to evaluate
the effectiveness in ascending and descending inclines of 6%, 9% and 12% over a distance of
1000 meters. The velocity/distance evaluation will then be conducted in the two choirs at 4. 6,
and 8 kilometers per hour, with distance recorded. The final evaluation will be an obstacle
course, Performance will be timed through a standardized system of barriers including ramps.
curbs, a slalom and a concentric circle drill to establish minimum turning radius. Evaluation of
incline will be performed on wet and dry pavement and over moderately rough terrain to
evaluate traction,

FINDINGS TO DATE: The sample of subjects has been identified and a preliminary evaluation is being
conducted to determine their ability to Operate a hand-cranked ergometer. -To date all subjects
but one have been able to function at 200, 300 and 400 Kg-M/rnin. for sustained periods. Heart
rate is measured prior to exercise and in the recovery period. These heart rates will be correlated
with those measured in the activities using the third wheel and in regular wheelchair ambula-
tion. This is done to establish a rough estimate of metabolic demand.

Preliminary evaluations of the use of the third wheel in hill climbing show Mat for 300 yards at a
grade of 4% the third wheel is more efficient than the wheelchair; that is. the distancecan be
covered in 34% less time with no difference in heart rote. The maximum incline on which this
device is usable is still to be established.

APPLICABILITY: increasing the ability of the disabled to perform long-range ambulation may be a signifi-
cant factor in their ability to take advantage of community life, specificallyon campuses and in
local community activities. It is also important to consider the limitations this device might have.
Once they are defined. It may be possible to engineer modifications necessary to overcome
same of the limitations.
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078 Development of a Portable Urine Flow Monitor

Principal Investigator:
Status:

Dates:

Cost:

Annual Report Refer

C. Gerald Warren, M.PA.

New

October 1977-June 1979

Annual $20440
RT Annual $13,280

#16, Page 188, R-138

Projected Total $34,000
RT % of Annual Total 64%

OBJECTIVES: The objective of this project is to design a portable self-contained mechanism using avail-
ble technology fOr recording the volume and the time of voiding for the spinal cord Injured
person. The mechanism would be portable to the extent that it can be attached to a wheel-
chair and accompany the patient in his activities. It should be accurate to within 5 cc and be
capable of registering time over a four hour period with an accuracy of 9 30 seconds.

METHODOLOGY: A mechanism would be developed to measure and record the time and volume of
voiding with an accuracy of 5 cc volume and within 30 seconds in time. It would use a damped
beam balance or calibrated spring to weigh the container into which urine flowed. preferably,
this container would be the disposable leg bag ordinarily used by the spinal cord Injured person.
The recording would be made by a modified mechanical clockwork used to drive a pressure-
sensitive paper disc chart. A stylus connected to the measuring apparatus would form the link
between the sensor and the chart. Design considerations would be adequate mechanical
dampening to avoid artifact due to Impact of the mechanism; size, portability, ease of attach-
ment to wheelchair, bed or frame; ease of cleaning and maintenance; and reliability.
The design of the mechanism would be carried out by engineering students at the advanced
undergraduate level. A prototype mechanism would be developed and evaluated in the
laboratory using flow calibration techniques to determine accuracy and reliability, Clinical
trials will be used to determine functional problems. After necessary modification the mechanism
would be packaged In a finalized prototype far clincial use possibly incorporating it into a study
of bladder management. The mechanism would also be submitted to industry for production as
a clinical tool. Based on preliminary evaluations the Mechanism might be produced for an
amount reasonable enough to make it readily available for clinical use.

FINDINGS TO DATE: A system has been designed and several of the components necessary to assemble
a prototype have been acquired. The key element of the recording system is a mechanical disc
recorder driven by a clock mechanism. This element Is small and spring wound and can be
modified to perform recordings within the accuracy and reliability limits set, The transducing
mechanism which is similar in design to a spring scale will effectively measure the weight of the
urine as it is accumulated in either a leg bag or a night collection system. This design will be
evaluated to determine the accuracy and reliability of indicated volume along with the damp-
ing necessary to overcome the Inertial effects of activity such as wheelchair ambulation.

APPLICABILITY: The greatest threat to the health of the spinal cord injured person is renal infection and
renal failure. This risk is directly related to the efficiency of the reflex of the voiding of the bladder.
Considerable patient and staff time is spent determining when the patient has reached a
functional bladder status. This apparatus would provide the information required without multi-
ple schedule changes. It should therefore reduce involvement of personnel and allow patients
to continue with activities which would otherwise be interrupted. In summary, it would reduce
patient frustration. hospital time and expense.

079 Investigation of Predictors of Change or Treatment
Progress In a Behaviorally Based Treatment Program for
Selected Cases of Chronic Pain

Principal Investigator: Wilbert E. Fordyce, PhD.
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Status: New

Dates: July 1977-October 1979
Cost: Annual $27,048

RT Annual $9,775

Annual Report Reference: 016, Page 216, R-139

Projected Total $60,000
RT % of Annual Total 37%

OBJECTIVES: Among patients identified as having significant amountsof operant pain and selected for a
behavioral-based treatment program:

to assess relationships among a series of measures of change in patient performance oractivity
level at the beginning and end of treatment and at selected followup points;
assess relationship between medical descriptive data MMPI scores and pretreatment activity
baseline measures, on the one hand, and amounts of change and durability of change through
follawup, on the other, in order to identify predictors of arm tints of treatment gains;
assess changes between pre- and post-treatment estimates of health care utilization costs.

METHODOLOGY:

Subjects: The population studied will be persons with chronic pain problems who have been
accepted for treatment In the operant pain treatment program on the Physical Medicine and
Rehabilitation Service. These are persons 20-70 years of age who havea chronic pain problem of
at least six months' duration which interferes significantly with their functional activity level.
In edition, these patients have a significant component of operant pain; i.e., there is o learning
component to the pain problem as evaluated by a psychologist experienced in theevaluation
of operant pain, as well as one or more physicians experienced in evaluatingpain problems.
Materials: The Pain Data Protocol, Activity Diaries, physician evaluation data and the Minneso-
ta Multiphosic Personality Inventory (MMPI), and daily records of physical and occupational
therapy activities will be used.

Procedure: Patients who are selected as potential participants in the Operant Program are
brought into the hospital on the Physical Medicine and Rehabilitation Service. For 7-10 days
there is a "baseline" period where _baseline levels are token for activity in physical and
occupational therapy and, if necessary, there may be further evaluation of the pain problem.
During this period patients will be given their usual medicationon an as needed" basis, with
records kept of amount given and time pattern usage. At the end of the baseline period a treat-
ment program will be drawn up, the program will be explained to the patientand his/her signifi-
cant family member or friend, and, if accepted by the patient and friend, treatment will begin.
The inpatient treatment phase generally lasts 6-8 weeks, during which the patient participates
in physical and occupational therapy activities which start out in small amounts and increase
daily, vocational counseling and job station activities, programmed recreational activity,
sessions with psychologists. Medication is put into "cocktail" form; i.e., put into a cherry syrup
vehicle is given on time-contingent basis, and amount of medication in the vehicle is gradually
reduced. Patients are positively reinforced for increased activity for recreation activities, for
socialization. Pain complaints and nonverbal indications of pain are given neutral responses.
At the end of the inpatient phase, a one-to-two week outpatient program goes into effect. The
patient initially maintains his/her inpatient schedule but lives outside the hospital and comes in
daily. This is gradually generalized to include more away from the hospital activities.
Data during treatment will be collected as follows. Activity diaries will be completed bythe patient
daily and collected weekly throughout the inpatient and outpatient phases of the program.
Physical and occupational therapy activities will be recorded at each session and records will
be kept. An MMPI' will be completed by the patient at discharge.
Follow-up data will be collected at three months, six months, one year and two years post-
discharge. At three months', one-year and two-year follow-up, a week of activity diaries will be
completed by the patient, and the follow-up section of the Pain Data Protocol will be adminis-
tered to the patient (including data on health care utilization, income, activities). At those
times, the Social/Leisure form and a brief questionnaire recording vocational or employment
status will also be completed.
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Data Analysis: The continuous score variables can be assessed by correlational analysis.

Variables yeilding non continuous data ore likely to require non-parametric methods for analy-
sis. The precise methods to be used will in turn be influenced by the size of the "n" and by sex
distribution considerations. Statistical consultation will be drawn upon to assist in selecting the
most appropriate methods for analysis of those data.

Such items as number of hospitalizations, number of surgeries, nurnber of physician contacts, will
require non-parametric item tally oomparisons. Other measures such as days in hospital and
dollars for medications, and dollar measures derived from estimates of costs of the various health
care utilization activities can be analyzed by simple t tests, comparing pre -with post-treatment
data.

FINDINGS TO DATE: A routine system for collecting and collating data has been set up. and a limited
number of patients have completed treatment since the institution of the data protocol. Owing
to construction and remodeling the number is somewhat less than anticipated, but is being
caught up.

APPLICABILITY: Reference has been made to the Clowers survey showing that 13% of new DVR clients in
the State-Federal program of Region X of DHEVV are identified as having the disability of chronic
low back pain. That figure alone establishes direct relevance to rehabilitation.
Patients treated in this program in the past have averaged 7 years since onset and 2.7 molar
surgeries for their referring pain problem (Fordyce et al. 1973). All patients treated have under-
gone multiple treatment programs prior to entering the operant program. Clearly, the more
conventional treatment approaches have failed to solve the problem or the patient would not
come for help. This means that a significant percentage of the labor force, and of vocational
rehabilitation case rolls, Include workers for whom treatment is foiling to resolve their pain prob-
lems. The success of the behavioral approach and its rapidly expanding application throughout
the country, support the inference that this project has direct relevance to rehabilitation.

080 Relationships Among a Set of Behavioral Measures
of Chronic Pain

Principal Investigator: Wilbert E. Fordyce, Ph.D.

Status: New

Dates:

Cost:

July 1977-October 1979

Annual 822598
RT Annual $3,855

Annual Report Reference: 016, Page 228, R-140

Projected Total $67,000
RT % of Annual Total 39%

OBJECTIVES: To study the inter-correlations of a set of behaviorally-based measures by using a -compar-
able form" reliability assessment strategy. This objective can help to assess the ufility of behavioral
measures and to identify redundancies in measurement which can be eliminated.
To study the relationships between the behavioral measures and pertinent other information
about the patients. This objective can help clarify the nature and extent of relationship between
medical and behavioral measures and between personality test patterns and behavioral
measures in the chronic pain patient.

METHODOLOGY: All subjects will be patients referred for evaluation of chronic pain problems. Each
patient will be examined by one or more physicians, one of whom. will complete the physician
derived elements of the Pain Data Protocol. Data are obtained three ways: physician recording
of examination findings and of his/her ratings on selected variables; patientederived informa-
tion obtained by a professional who interviews patient and spouse and either records patient
verbal report or monitors the patient in completion of checklists, data obtained from two weeks
of pre -examination patient recording of activity level of diary forms, and patient recording of
MMPI responses.
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Eventually some form of multivariate analysis Is anticipated. But the present proposal is limited to
inter relationships: accordingly, the major statistical approaches used have been selected
according to whether the measures under consideration are ordered Into nominal scales,
dichotomous variables, or more or less continuous data.

FINDINGS TO DATE: A total of 73 subjects have received oil elements of the Pain Data Protocol. If the
current rote of accretion of data continues, sufficient data should be in the computer to
permit meaningful analysis by 7/79,

APPLICABILITY: There are not as yet available precise numbers indicating the rate or percentage of
adults having chronic pain problems. The evidence seems clear that there are many and that
they present a major burden in suffering. In health care utilization costs, and in expenditure of
wage replacement funds. Moreover, the load is particularly high In the labor force, the popula-
tion which is of particular Interest In rehabilitation.

This project addresses itself to one of the basic problems in the management of chronic pain:
namely that of Identifying the scare and extent of the problem and of how to assess treat-
ment programs.

081 Quantification of Efficiency of Aphasic Speakers on an
Oral Picture-Description Task

Principal Investigator:
Status:

Dates:

David R. Beukelm n Ph.D.

New

June 1977-June 1978

Cost: Annual $4.715
RT Annual $4,715

Annual Report Reference: #16, Page 308, R-143

Projected Total $4,715
RT % of Annual Total 100%

OBJECTIVES: To develop an objective, reliable and clinical useful method of quantifying language
performance from language samples of aphasic speakers; to collect normative data, and to
determine if the sampling and quantification procedures developed in this study are sensitive
to severity of aphasia, course of recovery, and non-fluent/fluent classification.

METHODOLOGY: Subjects will be asked to describe the "cookie theft picture" from the Boston Diagnostic
Aphasia Examination, which is commonly employed as a stimulus picture for evaluation of
aphasic speakers. The analysis of the speech samples will include several measurements:
1. speaking rate (syllables per minute), 2. oral communication efficiency (different concepts
produced per minute) and 3. oral communication efficiency incorrect grammatical structure
per minute. Normative, severity and types of aphasia data will be collected and analyzed. In
addition, the effects of recovery will be demonstrated over time,

FINDINGS TO DATE: Normative data was collected from 48 normal speakers. Data was collected from
45 aphasic speakers ranging from the 50th to the 99th percentile on the Porch Index of Com-
municative Ability. Five of the ten aphasic adults projected in the original proposal have been
followed over 6 months of recovery,

APPLICABILITY: The documentation of improv6ment in communication function, the evaluation of high
level aphasic persons. and the assessment of language function in running speech is closely
related to the social, vocational and communication rehabilitation of persons with aphasia.
The procedures examined in this study may improve curabilityte asses the communicative skills
of high level aphasic patients as the skills relate to vocational and social activities. These proce-
dures may also permit the aphasic patient to be aware of his continuing progress as he reaches
levels of performance to which the standard tests are Insensitive.
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082 Comparison of Methods to Reduce Shear and
Displacement in the Use of a Reclining Wheelchair

Principal Investigator: C.G. Warren, M.P.A.

Status: New

Dates: June 1977-December 1978

Cost: Annual $5,175
RT Annual $5,175

Annual Report Reference: 016, Page 192, R-145

Projected Total $6,000
RT % of Annual Total 100%

OBJECTIVES: The objectives of the study are to quantify the effects of the three proposed mechanisms:
1. relocating the axes of rotation of the wheelchair, 2. incorporation of a powered sliding seat
or 3. using a sliding back mechanism. From this information, the optimum method of reducing
the displacement between the person's body and the seating surface may be established.

METH OLOGY: The most important factor to be measured as a criterion for effectiveness of chair modi-
fication was found to be displacement of the body relative to the seating surface. To be able to
make this measurement more accurately, a powered reclining wheelchair with a powered
sliding seat was modified to incorporate a low friction counterbalanced sliding back (Figure 1).
The chair was then instrumented to measure the angular change of the back relative to the seat
to record displacement of the sliding back, the sliding seat and any motion of the subject's
lower trunk or leg segment. This was accomplished using precision rotary and linear potentio-
meters. The extent of the displacement will be processed by an extant data acquisition system
and computer, Quadriplegic persons for whom a powered reclining wheelchair might be
indicated will be selected as subjects for the study. They will be placed in the chair on a standard
cushion and positioned until they are satisfied that they ore comfortable and in a normal posi-
tion for them. The chair will be reclined 5° from the horizontal and held in this position for 3 to 4
minutes, then elevated to the 800 position. The patient will be repositioned if he feels it necessary
and the procedure repeated. This process will be repeated 7 to 10 times with each of the various
conditions of the chair controlled (i.e. fixed or sliding seat, fixed or sliding back, or both fixed). The
data will indicate which mechanisms produce the least displacement of the body with respect
to the chair. It will also be used to determine through geometric calculations the center of
rotation of the body and the effect that altering the axis of rotation of the wheelchair may have
on further reducing displacement.

FINDINGS TO DATE: The mechanism to provide a low-friction, counterbalanced sliding back and to
measure the displacement of sections of the chair and of the body were designed and fabricat-
ed as shown in Figure 1. The system was evaluated for valid accurate measurement of displace-
ment and was determined to be reliable in making these measurements. Pilot runs have been
completed using both normal and quadriplegic persons. The limited data we currently have on
quadriplegic persons indicate that the greatest body displacement occurs with the fixed seat
and fixed back, as was expected, This displacement is reduced when either the sliding seat or
the sliding back is used and the least displacement occurs with both the sliding seat and
sliding back. Data have not yet been analyzed to determine the centerof rotation of the wheel-
chair may have on further reducing displacement.

APPLICABILITY: This project has a distinct advantage in technology transfer, because it involves collabor-
ating directly with the wheelchair industry to evaluate the optimum method to solve the problem.
The findings, we believe, will be directly utilized by industry to produce a mechanism to resolve
this problem for the severely paralyzed individual.
Determining which methods of eliminating shear and displacement for the severely paralyzed
person would include quadriplegics, people with multiple sclerosis, post polio, congenital
defects of the spine. etc The Improved reclining wheelchair may considerably modify the social
and vocational rehabilitation goals of this category of patient.
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083 Effects of Different Treatment Modalities on Range of
Motion in Herniplegic Patients

Principal Investigator: Sharon Greenberg, O.T.R.
Status: New
Dotes: January 1978-June 1978
Cost: Annual $2,004

RT Annual $2,004
Annual Report Reference: #16, Page 270, R-146

Projected Total $2,004
RT % of Annual Total 100%

OBJECTIVES: to test the hypothesis that there will be a greater increase inactive elbow extension in those
hemiplegic subjects treated with kinesthetic biofeedback as compared to those treated with
conventional occupational therapy, or those treated with a self-exercise (range of motion) program.

METHODOLOGY: Subjects will be matched according to age, sex, and general functional status; half will
hove a right hemiplegia and half will present a left hemlplegia. Using a random number table,
subjects will be divided into treatment groups with equal numbers of rightand lest hemipiegic
subjects in each group.

An initial and final assessment of range of motion and functional skills will be completed on
each subject. Group I subjects will receive audio-visual kinesthetic feedback through an
electrogoniorneter strapped to the lateral aspect of the involved arm with the fulcrum at the
elbow joint. A trip point will be set at the extreme of active elbow extension and a one inch green
light will be activated when the subject Is able to attain or surpass that range of motion. Group
II subjects will be treated using conventional occupational therapy whichhas been determined
palling eight occupational therapists in the greater Seattle area Group III subjects will be taught
a self range of motion program for elbow extension which they will carry out at home. The exer-
cises will be revised as necessary at each session.

Each subject will serve as his own control in assessing the rang_ e of motion differences before and
after treatment. The change between degrees of initial and final active elbow range of motion,
scores on the Jebsen-Taylor hand function test, and the arc of function work space will be com-
pared through analysis of variance between the three treatment groups rind the sub-groups
(right hemiplegics, left hemiplegics) within each treatment group.

FINDINGS TO DATE: Nine subjects have completed their treatment programs, three in conventional
occupational therapy, four in kinesthetic biofeedback. All have expressed satisfactionwith their
therapy.

APPLICABILITY: Kinesthetic biofeedback may serve as an adjunct to presentrehabilitation therapeutic
practices by relieving disabilty, increasing functional use of involved extremities, and permitting
efficient use of time, space and professional services.
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CORE AREAS

The Comprehensive Rehabilitation
of Persons with Severe Spinal Cord Injury

Describing and analyzing the mechanisms of the functional limitations and
disability that are involved, devising new and mare effective treatment procedures,

evaluating systematically the outcomes of specific rehabilitation services,
developing improved services that will enable persons with severe functional

limitations to live productively In the community.

Rehabilitation of Patients
with Ischemic Heart Disease

Evaluating the effects of reconditioning
exercise for these persons and the physical and b_ iochemical bases of these effects.

Behavioral Ecological Studies
of the Comprehensive Rehabilitation Process

Assessing the patient's progress both inside and outside the hospital and the
effectiveness of specific rehabilitation programs,

Rehabilitation-Related Applications
of Blostereometric Methodology

Rehabilitation-related applications of blostereometric methodology to providing
precise quantitation of the three-dimensional geometry of body deformities and

limitations of motor functioning.
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Q84 Longitudinal Analysis of Patient Behavior

Principal Investigator: E. Willem, Ph.D.

Status: Completed

Dates: May 1973-September 1977

Cost: Annual $143230 Projected Total $251,765
RT Annual $133,201 RT % or Annual Total 93%

Annual Report Reference: #16. Page A-134, R -136
OBJECTIVES:

1. Completion of the basic. descriptive, longitudinal data base.
2. Continued development and fOUtinization of logistical, analytical, and support procedures for the

acquisition, coding. storage. retrieval, and displaying of longitudinal performance data.

3. Behavioral study of the natural history of treatment outcomes In spinal cord injured persons.

4. Development of techniques for measuring performance and adaptation after discharge.

5. Selection and development of clinically relevant indicators of patient performance.
6. Refinement and efficiency In procedures for gathering data.
7. Continued expansion of the conception and assessment of health status in terms cof patient

performance.
B. Continued practice at clinical use Of LFA data.

9. Development of an approach to evaluating treatment programs in terms heir impact
patient performance.

10. Validation of other measures.
11. Packaging, dissemination, and development of procedures to train health care professionals o

use and apply the LFA.
12. Preparation for clinical application and testing.

METHODOLOGY: The most important step toward achieving the objectives was the completion of our file

of data The gathering of the data was the context within which we developed procedures and
tested reliability. The pool of data provided a growing set of illustrations and casestudies for use

in educational meetings and clinical activities. More importantly, the data pool provided the
necessary longitudinal picture of the aftermath of spinal cord injury from which procedural
refinements and best indicators of functional performance could be developed (see Project

R-176).

During the project period, we obtained the following information:
1. Observational data from five days each week of hospital stay for 16 SCI patients (172 patient

weeks in the hospital), including more than 29,000 instances of patient performance, classified
by type. location, date, time, involvement by others versus unaided execution, and self-instigation
versus other instigation.

2. Continuous instrumented data on time out of bed from the rest time monitor for 45 SCI patients.

3. Continuous data on wheelchair mobility from the odometer for 13 SCI patients.

4. Weekly subjective estimates by staff members of independence and mobility during the hospital

stays of five patients.
5. After discharge, day-long records of activities, locations, and social involvements, obtained every

ten days on ten discharged SCI patients. The periods of follow-up varied fromthree months to

30 months.
6. After discharge, wheelchair mobility data (odometer), obtained every ten days from three dis-

charged SCI patients.
7. After discharge, assessments of the negotiability of the home environment, obtained every four

weeks from nine discharged SCi patients.
This is the most extensive set of information ever assembled on the actual functional perfor-
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rnance of SCI patients over time, and it provides (a) a description of the domain of performance
after SO and (b) o set of data from which the best indicators of patient status and progresscan
be selected.

FINDINGS TO DATE:

This section presents results in terms of the objectives discussed above.

1. Completion of the longitudinal data base. Objective achieved. The file includes partial data on
67 patients for various tests and procedural developments, as well as longitudinal data in-
hospital, post-hospital, or both) on 52 patients. enough to support the various analyses.

2. Continued development and routinizotion. Objective achieved. Procedural manuals and
descriptions have been prepared for all of the major components of the system except one
(coding of telephone interview data), which is being prepared,
Behavioral study of the natural history of treatment outcomes. Objective partially ochleved. With
a data pool as large as ours, this is the kind of activity that will inevitably continue for same time.
For example: Common working opinion among rehabilitation professionals has It that a patient's
degree of idle time is a sensitive Indicator of progress; i.e., advanced patientsare idle for smaller
proportions of time. Contrary to that view, we find that the amount of idle time is not an indicator
of progress and that idle time remains quite stable throughout the hospital stay. Changes in what
patients do during nonidle periods are the important indicators of progress,

4. Development of techniques for measuring performance and adaptation after discharge. Objec-
tive achieved. In this crucial area of follow-up an monitoring of clients outside of the hospital, we
have three techniques that are ready to use; i.e., they have off-the-shelf status. One is the wheel-
choir odometer (Alexander, 1977). The second technique is the telephone interview method for
monitoring performance (Widmer, 1978a, 1978b). The odometer and the telephone methodare
inexpensive. simple to learn, and simple to use, The third procedure available is the negotiability
survey (Norris-Baker. 1978a. 1978b).

5. Selection and development &clinically relevant indicators &patient performance. Objective not
achieved. Although we have the data base and some strong hunches about best Indicators, the
selection of the indicators has not been completed under Project R-136.

6. Refinement and efficiency in procedures for gathering data. (a) Reliability. Objective achieved
for all components of the work (Dreherel 975; Crowley. 1976; Bailey, 1978; Widmer: 1078a, 19781o;
Norris-Baker, 1978a, 1978b; Alexander, 1977; Stephens, 1978: Wiener, 1978). (b) Shorter tech-
niques. Objective achieved. Information gathering procedures have been streamlined into
usable form In all components of the work. When the Issue of which information to gather is solved
(Objective 5), the monitoring packages will be complete. (c) Substitute measures. Objective
partially achieved. When the analyses of the overall data file are finished under Project R-176, we
will have a definite picture of those dimensions of patient performance for which the out-of-bed
measure and the odometer measure serve as indicators.

7. Continued expansion of the conception and assessment of health status in chronicdisability.
Objective achieved. Although we would always like to see more impact, the efforts at dissemina-
tion and utilization (see below), as well as the centrality of our work In Dr. Roberta Trieschrnann's
state-of-the-art evaluation, indicate significant progress.

8. Continued practice at clinical use of performance data. Objective achieved. Weparticipated as
full members of three clinical teams in charge of patients we studied. Several thingshave become
clear from our Involvement In clinical services, First, LFA data represent information that Is not
available from any other source. Second, LFA data provide staff members a coordinated and
unified reference point for discussing the patient that often is nonobvious and which cannot
readily be induced from the separate services. Third, Staff membersappear very soon to become
quite dependent on the presentation of LFA data, which indicates that they attach importance to
these data. Fourth, staff members quickly come to appreciate objective, reliable, quantitative
measures to replace their subjective, individual judgements. Finally, as a result of regular exposure
to LFA mita, we find clinical staff becoming more reflective and critical about their ow obserya-
tions of patients and the rehabilitation process.
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0, Development of a general approach to evaluating treatment programs. Objective achieved.
Findings from our work with observational monitoring, out-af-bed measures, odometer methods,
and negotiability meaEures suggest that program impacts on client performance can be evalua-
ted with great sensitivity, both at the individual and group levels.

10. Validation Of other measures. Objective not achieved. We did some preliminary comparisons
between LFA data and TIRR's Evaluation of Personal Independence (EPI) and weekly subjective
staff estimates of patieet progress. We have not had the resources toadminister another major
scale on a regular bosis. Thus, this important objective will be shifted to Project R-176.

1. Packaging, dissemination, and training. Objective achieved. Training procedures are stream-
lined, procedural me; ivals are printed (except one, which will be finished soon), and parts of the

system have already been applied in many other settings.

12. Preparation for clinical application and testing, Objective largely achieved. When the reduction
and selection analyses are completed under R-176, this effort will be complete,

085 Exercise and Lipid Profile in Ischernic Heart Disease

Principal Investigator: D. Cardus, MD.

Status: Completed

Dates: May 1972-April 1978

Cost: Annual $118,633
RT Annual $115,633

Annual Report Reference: *16, Page A-195, R-139

Projected Total $310.000
RT % of Annual Total 97%

OBJECTIVES:

1. To obtain leads and trends regarding mechanisms by which physical exercise might have a
protective effect on patients prone to or affected by Ischemic heart disease;

2. To understand better the changes inducted by physical activity on the biochemical "millieu" in
to help in designing programs of physical activity aimed at reconditioning people affected by
"hypokinetic diseases" and rehabilitating patients who have had myocardial Infarction.

METHODOLOGY:
1. Three groups of subjects are being studied: healthy men, men who have functional signs of

Ischernic heart disease (without myocardial Infarction), and men who have already had myocar-
dial infarction.

2. Each group will be subdivided into a subgroup with an exercise programand each subgroup will
undergo periodic testing to assess waking capacity and follow the changes in several biochem-

ical parameters.

3. The overall plan of study Involves the collection of clinical, physiological, and biochemical data.

4. Physiological measurements are based on the electrocardiogram, phonocardiogram, carotid
pulse, and pulmonary ventilation of oxygen and carbon dioxide concentrations in expired gas.
The biochemical studies consist of the determination of serum or plasma concentrations of
plasma lipids, lipoproteins, glucose, uric acid, cortisol, and ACTH.

5. Statistical techniques will be used to ascertain if changes in the measured parametersshow any

relation to physical activity and ischemic heart disease.

FINDINGS TO DATE: Data collection for this project was terminated on April 31, 1977. A total of 1264 studies

were made on 750 male subjects during the 56 months of data collection. A total of 220 persons

were studied one or more times since the original evaluation. The distribution of subjects with
the three clinical groups and according to their participation in a reconditioning exercise
program is as follows:
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Healthy IHD w/a MI IHD w/ MI Total

Exercise 78 22 44 1,4

No Exercise 35 19 22

Total 113 41 66 220

The data collected on these 220 patients inclusive of descriptive, anth7opometric, blood lipids
(with glucose and uric acid), maximal work capacity and parameters of the submaxirnal worx
are being entered into a computer data file. ACTH and oortisol determinations were mode
before and after the exercise test and following exercise training in a limited number of subjects.

A final report on the results of the analysis of the data obatined in this study is being prepared.

APPLICABILITY: Programs for the prevention of IHD and reconditioning of persons who have had a myocar-
dial infarction have been for the most part Ineffective. Adequate programs are needed for
prevention, reconditioning and rehabilitation of persons prone to the disease. A better understand-
ing of the disease is necessary before adequate programs can be designed. This study should give
an Insight of the changes Induced by physical activity on the biochemical "milieu" of the body.

086 Retention of Habituation of Reflex Activity Mediated by
the Transected Human Spinal Cord

Principal Investigator: Fuhrer, PhD.
Status; Completed
Dates: July 1975- Decembser 1977

Cost: Annual $59,9201
RT Annual $10,933,

Annual Report Reference: 016, Page A-1, P-166

Projected Total $134,000
RT % of Annual Total 18%

OBJECTIVES: After having developed °basic experiment paradigm for demonstrating retention of habffua-
tion of the flexor reflex in spinal man, additional studies were devoted to:

a. assessing the degree of retention as a function of the time since habituation training:
ta. determining the effects on retention of continuing habituation training beyond the point that

responsiveness is extinguished;

c establishing whether retention is prolonged by widely spaced applications of the habituating
stimulus during the retention interval; and

d. investigating whether more persistent retention is achieved by distributing habituation trainingover
a normal of discrete periods.

METHODOLOGY: Each study Involved a minimum of nine male patients with a functionally complete
transection of the cervical spinal cord of more than 12 months duration. theraw and integrated
EMG activity of the tibiolis anterior muscle and of the rectus femoris was recorded unilaterally
from the leg to be stimulated. Constant- current. electrocutaneous stimulation was applied
through clipon electrodes attached to the mid- plantar surface and to the dorsal aspect of the
foot at the base of the fifth toe. Habituating stimulation was applied at the rate of 1/sec until all
EMG responsiveness was extinguished. Following a stimulus-free retention interval that varied
depending upon the particular study invoived. the series of 1/sec stimulation was reinitiated
and continued until extinction was obtained.

FINDINGS TO DATE: Differences in the degree of retention as a function of the duration of the retention
interval depe.ndeci importantly upon the measure of the retention that was analwed. Generally
speaking. however, the degree of retention was a monotonic, inverse function of the duration of
the interval, with retention being much more marked after the 3-min. stimulus-free interval than
the 21-min. interval.

No distinctive influences were attributable to continuing applications of the habituating sti.rnulus
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after roSoonsiveness was extinguished, regardless of whether retention was assessed in terms of

the number of trials to extinction or indices reflecting the magnitude of EMG responses. Similarly,
continuing repetitive stimulation after extinction had been achieved had no discernableeffect
on the extent of spontaneous recovery following the 3-min. stimulus-free interval that was main-

tained in each experimental session.
Application of the habituating stimulus at 30-sec. intervals during a 3 -min, retentioninterval had
a highly selective effect on the degree of spontaneous recovery and no effect whatsoever on
the retention of habituation. These findings wpport the hypothesis that spontaneous recovery
and the deg ree of retention may differently reflect the persistence of a prior history ofstimulation.

A substantially greater total number of habituating stimulus was required with distributed
habituation training than with massed training. It was not found, however, that distributed and
massed habituation training had different effects on either retention of habituation or spon-
taneous recovery, These findings suggest that spontaneous recovery and retention of habituation
are influenced not so much by the manner in which inhibition is developed during habituation
training but rather by the degree of response strength present at the termination of habituation
training.

APPLICABILITY: By using carefully programmed electrical stimulation of the skin or of peripheral nerves lying
just under the skin, intrinsic neural control mechanisms can be brought into play which eventuerte in
reduced reflex activity. Atter the potentialities and limitations of this approach have been estab-
lished, it will be possible to specify biomedical engineering requirements for developing practical
method .of functional electrical stimulation to eliminate excessive reflex activity (including muscle
spasms and exaggerated sweating) which interfere with the residual capabilities of these patients.

087 Analysis of Information Processing Training for
the Severely Disabled

Principal Investigator: M. Sanderson, B.S.

Status: Completed

Dates: July 1975-May 1978

Cost: Annual $4,677 Projected Total $38,400
RT Annual $4,677 RT % of Annual Total 100%

Annual Report Reference: #16, Page A-265, R-170

OBJECTIVES:
1. To demonstrate the feasibility of placing suitably trained, severely disabled persons in the various

fields of information processing including keypunching, communicating magnetic selectric type-
water, tape certification, key-to-tape entry and remote terminal data entry.

2. To develop effective procedures for selecting suitable, severely physically impaired trainees and
to create effective training programs for them In the area of information processing.

3. To demonstrate the feasIblItty of obtaining subcontracts from business that produce revenue for the
program and give trainees actual production experience before an attempt Is made to place
them in fulitime career position.

4, To explore the feasibility of developing a skills training program that will allow even the most
severely physically limited individuals to obtain productive jobs in data processing.

METHODOLOGY: The procedures which will be followed can be divided into three sections.
1. Client training severely disabled clients will be screened for appropriateness and those ac-

cepted will be trained on the CMC/ST, ATS, keypunch or tape certifier. The program is flexible in
length, with an average training time of 3 months. Every effort will be made to obtain jobs for those

Completing training.
2. Business development subcontracts will be obtained from Houston area businesses to give

trainees experience on production oriented jobs before they are placed.
3. Computer program evaluation programming training courses will be evaluated to determine

feasibility for training the most severely disabled. Placement efforts will be made for all who finish

such a course. Average training time: 6 to B months.
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FINDINGS TO DATE: Of the sixteen clients served by PIP in the data entry training program, eleven were
severely disabled. Six were confined to wheelchairs, two ambulated with crutches ar a walker,
one had severe arthritis in remission which affected both her gait and use of her hands, and two
had emotional disabilities which had led to hospitalization on several occasions. Of these
eleven clients, seven have been placed in jobs (one subsequently lost his due to personality
programs), two were referred to in-depth evaluation programs at TIM, one moved to another
state, one changed to training in Micrographics and one dropped out for major surgery.
Being confined to a wheelchair did not hamper trainees in any of the major areas of training. The
taper certifier was not modified to allow access by wheelchairs since its use as a training tool for
large numbers of clients was not anticipated. The typewriters were mounted on adjustable
tables which had room underneath for foot pedals and wheels. The key_ punch machines were
raised when necessary to allow access by wheelchair.

One of the primary characteristics that became increasingly important to the screening
personnel before clients were chosen for training was the desire to work. The training itself was
not found to be difficult for the trainees. Much of the trainee's time was spent in improving work
habits and increasing motivation for holding a job. Very few clients were dropped from the
program due to lack of skill or ability to improve. Most of the problems encountered had to do
with poor ability to relate to people or desire to be independent.
One of the goals of the PIP Project was to determine which areas within the data processing
field would prove the most profitable in terms of placing personswith disabilities. The area which
seemed to have the most promise for trainees is keypunching. This is due to two factors: the skills
are relatively simple to learn and the jobs are readily available. As with all areas which have
been developed by PIP during the first two years, keypunch demands almost full use of hand
and arm muscles. It is, therefore, not suitable for clients with upper extremity involvement.

Another goal of PIP was to determine if subcontract work could be generated to help offset
program expenses so that it could continue without grant support and to provide a means of
client's earning money while training. Subcontract work in general did not develop to the extent
that was originally projected. There are several reasons for this. First, the progra m had just recent-
ly grown to a point where there would be enough production ready workers to be able to handle
any sizable job. Second, because of the time constraints which usually surround keypunch jobs
(overnight turn around), it was impossible to accept jobs as initial training tools. Clients need to
have reached a certain rate of production before it is possible for themito execute a job within. a
short deadline. The most profitable area for trainees seems to be In text editing and manual
preparation using the MC/Si. The turn around time on jobs is not as great in this area.
In support of the fourth objective. PIP joined with GocalwIll, IBM and NC to evaluate computer
programming training. The major research activities during the 1976-77 year were directed'
towards this task. The principle Investigator served as an advise( to and researcher for this joint effort,

APPLICABILITY: The successful realizations of i.Ocrlecl PIP' objectives will open the doors to new career
opportunities ter the severely handicaPped. For those capable of working in competitive wont
situations the ability to earn income at levels above minimum wage will substantiallydecrease
their dependence an government financial support and offer them opportunities for Indepen-
dence from families that might not have existed previously, The development of subcontract work
will gism Individuals whoa se unable to work a full day or up to normal production, rates theohanoe
to contribute, to their on support on a more limited scale. Subcontract work will also lessen the
xlent to which PIP requires federal grant funds for its continuation.

Development of an Optimal Discriminant function for the
Early Detection of Scoliosis

Principal Investigator:
Status:

Dates:

Cost:

R.E. Herron, Ph.D.

Continuing
September 1975-No

Annual $43A82

1.14

bar 1973

Projected Tota
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RT Annual $22,701 RT % of Annual Total 52%

Annual Report Reference: #16, Page MO9, R-161

OBJECTIVES; This research will develop Mk:tonnes for designing a screening procedure by synthesizing from
biosfereometric data on sec:iliac and normal patient populations a set of measurements which
discriminate the two conditions. A potential future development from these measurements is a
discriminant function for classifying Individuals as normal or "potentially scollotia" on the basis of

body configuration.
The main objective of this research is to quantify the long-term changes in three-dimensional
body geometry which accompany surgical treatment (Harrington rod procedure) of scoliosis.
This represents a change in focus from our original objective which was prompted by staff
changes and a growing clinical interest in non-invasive, stereometric documentation of the
effects of surgical treatment on soaliosis.

Mr1HODOLOGY: Data on whole body geometry of scoliotics will be derived from 25 sets of anterior and
posterior stereograms chosen from among 50 such sets taken pre- and post-operatively of
patients presenting for surgical correction of spinal curvatures at the Fondren Orthopedic
Center. Normative data will come from stereograms of comparable normal subjects.

Established standards of posing will be employed to minimize changes in body configuration
due to postural variations. These standards will be tested for their applicability to scoliosis and an
effort will be made to identify additional poses which will more clearly reveal the effects on body
geometry of a spinal curvature.
The whole body data for each Individual at the pre- and post-operative (six months and three
years) examinations will form the basis for analyzing the changes in body geometry over time.
Evaluation of such parameters as bilateral symmetry of voiurne and surface area. horizontal
rotation of trunk segments and location of center of gravity will reveal the nature and extent
of changes.

FINDINGS TO DATE: The main activity during the present reporting period involved further data acquisition
It was decided to postpone the analysis of the six months post-operative data until the three
years post-operative data became available. This adjustment pen rifted us to devote attention
to the more urgent matter of recording the body geometry of each subject when the subject
returned for a three year post-operative orthopedic evaluation. The blostereometric records
which have been obtained to data are summarized In the annual report. All the three yearpost-
operative records were obtained during the present reporting period.

APPLICABILITY: The incidence of idiopathic scoliosis among adolescent females Is estimated at slightly
over one per cent (Baker and Zangger, 1970) with a rather lower incidence in young males. In
the U.S., about 7,000 cases a year are treated with the Harrington rod procedure but the effects
(of the procedure) on three-dimensional body geometry are not well documented. The present
study will provide further information about the spatial changes in the form of the trunk at six
months and three years after the operation. The new data should prove valuable to clinicians
and researchers in their efforts to better understand and control the effects of surgical inter-
vention in the treatment of scoliosis.

089 Immediate Stabilization of the Fractured Thoracic and
Lumbar Spine With and Wtihout Neurologic Deficit

Principal investigator:
Status:

Dates:

Cost.

Annual Report R er no

J.H. Dickson. M.D.

Continuing
July 1975-November 1978

Annual $48,603
RT Annual $47477

#16, Page A-19, R-167

Projected Total $131,000
RT % of Annual Total 98%
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OBJECTIVES:

1. To document from an orthopedic standpoint the degree and durability of stabilization that is
achieved by Instrumentation applied shortly after fracture of the thoracic or lumbar spine.

2. To document how soon following surgery the patient can be made bed-free In order to participate
fully in the rehabilitation process.

3. To describe the impact of the instrumentation procedure upon minimizing complications (urologic,
integumental, etc.) which frequently accompany severe spinal injury.

4. To communicate the benefits of spinal Instrumentation to orthopedic surgeons and neurosurgeons
coring for patients with severe spinal injury.

METHODOLOGY: Records of patients having had fracture dislocation of thoracic and/or lumbar spine will
be evaluated for:
1. Functional level at time of Injury and at last follow-up.
2. Manual muscle testing performed at periodic intervals.
3. Time until patient Is able to sit 6 hours a day.
4. Degree and type of fracture dislocation.
5. Amount of correction and stability developed by 'surgery and at follow-up.
6. Complications of surgery.

FINDINGS TO DATE: 151 patients' records have been evaluated. The average time until sitting six hours a
day in a wheelchair has been three weeks from the time of injury in those patients operated on
within one week of their injury. The Initial evaluation showed that results were the same if the
surgery was done within one week of injury. From a statistical view, however, many more cases
are needed to analyze this completely. Reduction was almost anatomic in cases done within
seven days of injury and remained so at the last follow-up-

New patients continue to be entered into the study and we are continuing to follow old patients.
The results, in regards to reduction, stabilization, time to wheelchair and incidence&complica-
tion. in the new patients continue to show excelleot reduction and stabilization. The old patients
followed shows continued stability and reduction of the fracture site.
As we have gained corvildence and have these evaluations, we ore mobilizing our patients
within 10 days from surgery. However, a limiting factor is the delay in referralof the patient to the
rehabilitation center. In regards to return of neurologic function. comparing this series with those
reported from England and Australia. shows that the amount of recovery is about the 'same.
However, due to the difficulty and voriabiiity in recovery more patients are needed before we
can say that immediate reduction and stabilization offers no better return of neurologic function
than postural reduction.

APPLICABILITY; Systematic documentation of patient outcomes achieved by Immediatestabilization of the
unstable fractured spine will permit this approach to be compared with outcomes achieved by
the non-surgical approach Involving protracted bedrest. It Is expected that the comparison will
show that Immediate stabilization permits the patient to muchmore rapidly and actively become
engaged In, the Inpatient rehabilitation process, thus shortening its duration. As a result, the patient
can proceed more quickly pursuing the educational or vocational aspects of rehabilitation. These
outcomes have obvious Implications for reducing the costs of rehabilitative care as does the
likelihood that Immediate stabilization will eliminate the costly complications of extended bedrest
including urologic, skin, metabolic, and peripheral vascular problems.

090 Appropriate Entry Level jobs and Sheltered Workshop Tasks
for the Less Educated, Severely Physically Handicapped
With Upper Extremity Impairment

Principal Investigator:
Status:

Dates:

Cost:

W. Alfred, MA.

Continuing
July 1976-June 1930

Anneal $30,846
RT Minim I $30,846

Annual Report Reference: #16, Pope A-232, R-168
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OBJECTIVES:
1. To document the details of successful entry level job experiences and sheltered workshop tasks

that can be performed productively by severely physically disabled Individuals who have upper
extremity Impairments and who hove less than a four year college education.

2. To develop and evaluate two Inventory formots containing the details described above for
utilization by VR counselors and sheltered workshop personnel Interested In providing improved
services to the severely physically disabled.

3. To publish and disseminate the two inventory guides to VR counselors, sheltered workshop per-
sonnel, and rehabilitation practitioners involved in providing services to the severely physically
disabled.

METHODOLOGY: In terms of the severely physically handicapped, the project Includes the disability groups
with which the RT-4 Center Is Identified, viz., spinal cord injury, neurological disease, brain injury,
CVA, skeletal systems deformities. amputation, multiple sclerosis, muscular dystrophy. birth de-
fects, chronic and severe arthritis.
From these disability groups, the project is limited to those (1) who manifest functional
impairments in one or both upper extremities such as paralysis. spasticity, weakness, amputation,
Incoordination, deformity, and limited range of motion (2) who have less than a college education.

It is estimated that approximately 15-30 with the aforementioned disabilities and functional
Impairments will be entered into the program each year. The referral sources will include TIRR and
the Texas Rehabilitation Commission.
To dare, information on 37 clients has been registered.

1. Entry level jobs for this project are defined as jobs which require no specific vocational prepara-
tion beyond on- the -job training and/or less than six months of skills training. The criteria by which
a severely handicapped person Is judged as successfully and gainfully employed are: (a)
receipt of minimum wages or above; (b) demonstrated ability to perform job assignments; (c)
maintenance of employment for a minimum of 30 days.

2. For sheltered employment to be considered remunerative, the handicapped individual must
demonstrate that he Is capable of producing work at a rate of not less than the minimum floor
wage that has been established by the U.S. Department of Labor for sheltered woricshops: that

is not less than 50% of the minimum labor wage, AT TIRR's WAR the floor wage is $1.33 per hour.
If a workers productivity falls below this level, then he is considered as a slow and unproductive
worker who cannot generate enough income to contribute to the financial solvency of the
workshop operations and programs.

3. Before finalizing decisions as to what specific datatoinclude in both reporting formats, other RT

Center personnel, RT-4 Regional Advisory Council members, state VI? odministrative personnel
and counselors, as well as sheltered workshop personnel will be consulted as to their views of
the kinds of information that would be most useful.

FINDINGS TO DATE:

The final format resulted in a composite job Inventory which contains:
1. a client profile which contains vocational relevant information and history about the disabled

individual:
2. a job profile which presents basic factors about the job including identification information.

employment requirements, job duties. and working conditions:

3. a client jab profile which reveals an assessment of disability/job factors, work modifications. and
client benefits.

The following sequential steps are being pursued:
1. Development of a preliminary model in consultation with local State VR counselors and admini-

strative personnel, TIRR vocational and workshop staff. local workshop personnel and with the RT-4

Regional Advisory Council.
2. Evaluation of the proposed Inventory with examples by a larger number of rehabilitation practi-

tioners located in other RT centers, State VR agencies, sheltered workshops. and rehabilitation
which serve the severely disabled. Their Input will be obtained by means of an evaluation form.

3. Revision of inventory based on responses received from practitioners.
4. Publication and dissemination of inventory on a national basis_
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5. Establishment of a clearing house to receive new data from contributors and dissemination of
enlarged inventory at Intervals.

The entry level job inventory has progressed to Step 2. The proposed model, which underwent
nine significant revisions, was developed in consultation with the rehabilitation professionals
outlined In Step 1. Recently the inventory format with examples was printed and distributed to
100 rehabilitation professionals for their evaluation by means of an evaluation form. These
professionals represent individuals from 22 states who have expressed interest In the project.
Currently responses to the evaluation form are being awaited prior to final revision of the format
and publication of the inventory for dissemination on a national basis.

At TIRR Vocational Industrial Center. data on entry level jobs have been completed on 37
severely disabled clients.

The sheltered workshop task inventory will reach Step 2 by September, 1978. Current attempts
are being made to simplify the data recording form. At the TIRR Vocational Industrial Center,
data on six subcontracts comprising 22 workshop tasks have been acquired.

APPLICABILITY: The potential benefits of the project can lead to Improved vocational services for the less
educated and severely physically handicapped population with upper extremity impairments in
a number of ways:
I. development of more appropriate vocational assessment techniques;
2. development of more adequate sheltered workshop programs to meet their needs:
3. improvement in vocational rehabilitation guidance and counseling services;
4. Increase in number of job opportunities and placement possibilities for them;
5. reduction In their financial dependency on government sources;
6. greater increase in their social and economic Independence.

091 Transitional Living: A Program Fostering Community
Integration of Severely Physically Handicapped Persons

Principal Investigator: JA. Cole, Ph.D.
Status: Continuing
Dotes: June 1976-December 1979
Cost: Annual $198,860

RT Annual $32,798

Annual Report Reference: #16, Page A-24, R172

Project Total $719,000
RT % of Annual Total 16%

In June of 1976 TIRR began a model transitional living program called New Options which is designed to
foster the integration of severely physically handicapped individuals into their communities. Goals of
integration may include the establishmtint of independent living, involvement in educational and voca-
tional opportunities. active social participation in the mainstream of society, the enhancement of
personal skills important in daily problem salving, and the stabilization of goals and objectives required
to maintain a satisfying quality of life.

Sub -study I: An Anthropological Study of Program Development
OBJECTIVES:

1. To trace Internal processes of development in the transitional living program. focusing_ on changes
in goals, methods of planning, program content, and in other areas.

2. To analyze the project as a social system, examining roles. Interpersonal relationships, and
patterns of interaction among staff members and participants.

3. To examine external relationships between the transitional living project and other organizations
with particular emphasis on relationships with the host rehabilitation hospital and the state voca-
tional rehabilitation agency.

Sub-study II: A Study of Program Effects and Outcomes
OBJECTIVES:

1. To determine the behavioral effects the transitional program.
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2. To determine the informational effects of the transitional program.
3. To determine the attitudinal effects of the transitional program.
4. To determine what specific effects the program will have on certain types of individuals and to

develop a means of predicting relative outcomes.

MEIHODOLOGY: The anthropological study of program development utilizes observation, weekly
calendars, logs and other routinely maintained records. participant diaries, arid interviews with
participants, staff, and personnel from outside organizations to document the evolution of the
project and its operation as.a service delivery system.
The longitudinal study of program effect and outcomes employs a series of measures which are
made before, during, and after persons participate in the program to determine the effects of
the Independent variable (program) on individuals' behavior, attitudes, and information base.
Data collection methods Include intake and referral documents, wheelchair odometers and
rest time monitors, functional activity and performance scales (Tufts Long Range Evaluation
Summary). behavioral logs, informational quizzes, and questionnaires.

FINDINGS TO DATE: During New Option's second year of operation, the program evolved in several
major areas:

1. refinement of service delivery methods (group training modules, practice experiences and
field trips, modeling and Individual counseling):

2. operation of the project as an organizational system;

3. determination of types of persons with various disabilities who Can benefit from the program:
4. research development; and
5_ preparation for production of audio-visual materials as a substantial program focus.

Information from the longitudinal study which has been processed to date includes demo-
graphic data on program participants, detailed information on program experiences, and
outcome Information which Indicates that about half of the former participants are now living
comparably more independently than they were before participation in New Options and
about two-thirds are now In school or have part-time or full-time jobs.

APPLICABILITY: As a model service delivery system, New Options has demonstrated that community
integration can become a feasible goal for many handicapped persons if they are taught and
allowed to practice skills needed in the real world and if they are allowed to deal with stresses
and assume responsibilities in a graduated transitional sequence
In addition, many audio - visual training materials developed by the project will be appropriate
for incorporation into both comprehensive rehabilitation and re-evaluation and follow-up
programs at TIRR where patient education is a high priority and in similar rehabilitation facilities
throughout the country. Many of the materials could also be used In day prog ra ms where a class
or series of classes could be offered to handicapped populations through the sponsorship of
various agencies. A workshop for DVR counselors also demonstrated the usefulness of New
Options programming for counselor training on opportunities and resources for severely handi-
capped clients. It is expected that the demand for independent living skills training materials
will increase substantially In the near future as rehabilitation legislation Is enacted that man-
dates and funds Independent living services.

092 Clinical Implications of the Disturbance in Calcium and
Collagen Metabolism in Quadriplegia

Principal Investigator: J. Claus - Walker, PhD.

Status: Continuing
Dates: December 1976 - ruary 19

Annual $103,800 Projiected Total $221,000Cost:
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RT Annual $98,218 RT % of Annual Total 95%

Annual Report Reference: #16, Page A-44, R-173

OBJECTIVES: After onset of traumatic quadriplegia, the peak increase in colciuria is greater than in any
other pathological condition and the hyper- hydroxyprolinurla may reach the same range as
in Paget's disease. Part of the hydroxyproline is incorporated into large polypeptides, reflect-
ing an excess in collagen synthesis (Krone et al., 1970). The simultaneous presence of these
solutes may initiate crystallization in urine when the pH increases, and crystals may grow into
calculi. The release of calcium and collagen from the bone leads also to local calcium and
collagen fragments increases in bone extra-cellular spaces and lymphatic and venous
effluents, where they may initiate ectopic calcification. The first objective of this project is to find
(1) the bone and collagen related metabolic effects of extensive muscular disuse In man:
(2) the additive effects of complete recumbency: and (3) how both effects are influenced by
muscular exercises and by sitting. The second objective of this project is to find out if urinary tract
calculi and/or ectopic bone are initiated while the patients have large increases in circulatory
and urinary collagen metabolites and urinary calcium.

METHODOLOGY: Description of subjects: The 20 male patients included in this project will be Houston
residents who have sustained functionally complete cervical cord injuries; 10 of these will have
been injured less than a month and be entering the Texas Institute for Rehabilitation and
Research for the first time and 10 others will be returning to this hospital at least 2 years after
onset of paralysis. Record of progress and activity: A procedure has been developed to
document the patient's status every week during his hospitalization. The data will be used to
establish scores for sitting and for muscular activity. Urine collection and analysis: Urine,
collected on ice daily from the admission day to the discharge day, will be analyzed In pools
of 7 days for the early patients and 2 and 3 days for the chronic ones. Calcium, hydroxproline,
and non-dialyzable hydroxyproline will be evaluated. Hydroxylysine glycosides will be evaluat-
ed. Urine extracts: Urine extracts of 7 or 3 days urine pools will be prepared and stored in
vacua" Tetracycline marking: During a period of high hydroxyproline excretion we will give the
patient, after obtaining his written consent, 2 doses of 500 mg tetracycline for 2 consecutive
days. In case the patient develops urinary calculi and/or ectopic bone, the specimens will be
examined under ultra violet light to detect a flourescent line corresponding to calcification
processes progressing at the time when tetracycline was administered. In vitro" experimental
effects of urine extracts: A synthetic urine-like solution has been prepared with variable calcium
uric acid, and hydroxyproline concentrations. The solutions will be examined to detect the
possible formation of crystals during 4 hours incubation at 37°C. The experiments will be repeat-
ed with the urine extracts, Traces of heparin were used in the In vitro" crystallization experiment
to assess whether or not this acid product modifies the precipitation kinetics. If crystallization is
observed, the necessary conditions will be reproduced in the presence of 10 mg tetracycline.
The crystals will be examined under fluorescent light and x-ray diffraction. "In vivo" experimental
effect of urine extract In rats. Extracts will be mode into the form of pellets containing 60 mg of
extract. Urine extracts with low hydroxyprolinurla will be used for controls. Test pellets will be
placed with a pellet injector near the right foreleg and hindleg, and the control pellets will be
placed near the left legs of 20 rats. The animal will be palpated weekly to detect ectopic
bone growth.

FINDINGS TO DATE The total number of patients for whom urine collagen metabolites in conjunction with
physical activity available is 36. The number of weekly urine pools analyzed is 196 The hydroxyly-
sine glycosides were evaluated in 7 of these patients. The findings to date show that the initial
trauma leads to increased bane turnover and to a general Increase in collagen turnover. In
patients Injured over 3 years, the osteoporotic bone is very slow to lose more calcium during
prolonged recumbency. whereas the increase in collagen turnover occurs more rapidly. The
collagen last originates from bone and from skin. this phenomenon being more obvious in
patients paralyzed for several years. The "in vitro" studies are now completed except for tetra-
cycline incorporation and the results for the x-ray diffraction. Each sediment weight has been
compared at various pH. The results show that alkalinity is the predominant factor to produce
heavy sediments with calcium crystals. The addition of heparin in the presence of increased
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uric acid produced more sediment in acid urine, but did not affect statistically the weight of the
sediments in more alkaline urine. At similar pH, Proteus was mare efficient than alkali to initiate
a neavy precipitation. More descriptive results will be available after examination of the micro
photographs and x -ray diffraction identification.

APPLICABILITY: The findings obtained in this project will be utilized to assess if improvement of bone and
skin and shortening of the duration of the bone loss and their relapse all may be prevented by
physical, and perhaps also pharmacological management. Such improvement will allow the
patient to accede to professional rehabilitation at an early stage of paralysis, and to be able to
maintain optimum functional capability. giving more independence and a better chance for
continuous employment. This achievement will reduce hospital and rehabilitational costs and
lower the occurrence of re-hospitalization and its additional cost. The data on heparin, together
with the negative clinical data. does not suggest any relationship between a lesser incidence
of urinary calculi in patients treated with heparin: this treatment is seldom given to TIRR patients.
In addition to these results, we have examined the nondialyzable urine extracts of 3 early
patients after dialysis, ultra filtration, and molecular sieving on Sephodex G-75. All of the hydrox-
yproline is present In the slowest of the 2 polypeptide fractions absorbing UV light at 230 milli-
micron. which is of small molecular weight. These polypeptides ore described as being present
in large quantity in collagen. The pattern is similar to the one seen in Paget's disease, except
that there is more of the polypeptide. These results are currently being interpreted and will be
published as soon as each fraction is hydrolyzed and identified by amino acid analyzer.

093 Application of a Neurophysiologic Profile to Predict
Responses to Treatment of Abnormal Movements Associated
With Severe Spinal Cord Injury

Principal Investigator: M. DIrnItrljevIc, M.D.

Status: Continuing

Dates: October 1977-October 1980

Cast Annual $127,895
RT Annual $72,044

Annual Report Reference: #16, Page A-54, R174

Projected Total $302,000
RT % of Annual Total 57%

OBJECTIVES: The specific objectives of this investigation are to

1. Perform comprehensive neurological and electrophysiological testing to develop objective
criteria for classifying muscle groups of spinal cord injured patients in terms of being (a) under
volitional control, (b) under volitional control when facilitated by such maneuvers as neck reflexes
or vestibular reflexes, (c) activated only involuntarily by segmental reflexes or by Indirect factors
such as tonic vibratory reflexes, or (d) unresponsive.

2. For patients with selected muscle groups falling into one of the first three categories in item 1
above, develop operational procedures for selectively modifying the segmental reflex mechanism
to achieve functional goals.

3. Assess possible correlation between types of control and other factors such as level of the lesion,
kind of trauma, and clinical signs at different stages after the injury.

tETHODOLOGY:

1. Population Sample The study group will consist of approximately 50 patientsfrorn the Spinal Cord
Injury Service of the Texas Institute for Rehabilitation and Research who experienced a traumatic
injury of the cervical or thoracic region of the spinal cord at least eighteen months previously. This
lengthy recovery period is believed desirable to provide a stable baseline of physical, physio-
logical. psychological, and medical findings against which any changes In behavior resulting
from specific interventions might be measured.
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2. Instrumentation - The Neurophysiology Laboratory is arranged and equipped to support a large
variety of measurement techniques and experimental procedures. The capability for essentially
any electrophysiological technique required exists through the ability to measure electrical and
mechanical events, record or store these signals, process them and display them, and to generate
the necessary patterns of electrical and mechanical stimuli to elicit the desired response. These
capabilities include wide band amplifiers and paper and magnetic tape recorders, generaland
special purpose digital computers and externally controllable isolated electrical stimulators as
well as continuous and intermittent mechanical stimuli.

3. Neurophysiological Analysis of Residual Motor Control- Each patient in the study group will under-
go a series of tests using electrophysiological techniques designed to determine the presenceor
absence of residual control of motor functions by the brain. The tone of selected muscles supplied
by nerves arising above and below the lesion will be monitored by recording the response to
controlled tendon taps. Similarly, the volitional and reflex control of these muscles will be detected
by recording the electromyographic activity associated with volitional and reflex events. This
neurophysiological investigation will provide evidence for an analytical differentiation of muscle
activity which is produced by:
a) volitional control
b) volitional control requiring facilitation by such maneuvers as neck reflexes or vestibular

reflexes
c) involuntary or indirect factors such as tonic vibratory reflexes.
Neurophysiological analysis of residual motor control will describe motor unit activity of selected
muscle groups, the motor unit activation pattern, and evidence of concurrent and reciprocal
muscle activity between antagonistic and synergistic muscle groups during attempts at voli-
tional and postural reflex activation. Additionally, we shall examine the effects of volitional
reinforcement on tendon jerk amplitudes by comparing averaged numerical valuesas well as
determining the average amplitude variations during rest and during volitional reinforcement,
Measurement of vibratory-induced tonic reflex in selected muscles such as the quadriceps
femoris represents an independent parameter for the determination of segmental and supra-
segmental functional and anatomical integration of the spinal cord.
Each of the patientswill be the subject of a program planning conference, involving representa-
tives of the medical staff, the Clinical Neurophysiology Laboratory, and the physical therapy
staff, to plan a specific program designed to gain maximum functional use of any residual
motor control potential reflected in the neurophysiological profile. Following the initial confer-
ence to identify potential short-term and long-term goals for the patient, these potential goals
and the possible means for achieving them will be discussed in detail with the patient and a
significant member of the family, In some instances surgical or chemical proceduresmay be
indicated to deafferent selected cutaneous zones and thereby reduce the intensity of spasticity
as well as the sensitivity to gross muscle spasms.

The physical therapy program will focus on teaching the patient specific techniques to trigger,
augment or suppress motor activities below the level of the lesion which are of practical
importance in improving the quality of life for the individual, such as triggering flexion and
extension reflexes at appropriate times to assist in transferring from one position to another.
Specific techniques may include the use of biofeedback and electrical stimulation of trigger
points.

FINDINGS TO DATE: Specific methods for obtaining polyelectromyographic recordings to detectresidual
control of paralyzed skeletal muscles have been developed in our laboratory during the past
two years and include the following:

The patient is supine and pairs of Beckman surface electrodes are placed over the quadriceps,
adductors, hamstrings, tibialls anterior, and triceps surae of both legs. EEG signals from the
occipital lobes are recorded to indicate the state of alertness and relaxation. Following a control
period, maneuvers designed to elicit non-volitional spasms are carried out at least three times,
such as, a deep breath, Jendrassik, neck flexion against manual resistance, eyes tightly closed,
jaw tightly closed, grip dynamometer. etc.

The subject is asked to elicit any muscle spasm that he can and to demonstrate how the spasm
is suppressed, as well. Voluntary activation of selected muscle groups is tested, such as bilateral
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hip flexion and unilateral knee extension. then the limbs are moved through specific ranges by
the examiner to determine if passive movements elicit any motor responses. This is followed by
an evaluation of reflexes, including bilateral tendon jerks, manual maneuvers to elicit clonus,
tonic vibratory reflexes, withdrawal reflexes, tonic neck reflexes, and vestibular reflexes.

APPLICABILITY: The work undertaken in this project is directed toward minimizing the consequences of
paralysis of limbs resulting from traumatic injuries to the spinal cord of man. Decisions about
allocation of concentrated rehabilitation services should be based on neurophysiological
documentation of the existence of preserved pathways. Only those who can potentially benefit
should undergo the training program. In these selected candidates, special techniques will be
devised to bring bothersome segmental reflexes under increased control so they can be used for
transfer activities or maintaining equilibrium of the body. Preservation of nervous control rather
than denervating spastic muscles will have the additional benefit of retaining the trophic
function of nerves on the innervated muscles thereby helping to avoid the development of
atrophy, edema, and phlebitis. Rehabilitation practitioners have long recognized the signifi-
cant role of the control of posture in the prevention of trunk deformities and the importance of
posture in patient adaptation to support vehicles. From our preliminarywork, we anticipate that
patient use of residual suprasegmental control of segmental organization in Initiating or halting
gross movements is possible and that it will significantly improve the quality of life for these
patients.

094 Cardiac Rehabilitation Program for Patients With Myocardial
lschemla and Arterial Hypertension

Principal Investigator: D. Cardus, M.D.

Status: Continuing
Dates: September 1977-September 1980

Cost: Annual $145,278 Projected Total $319,000
RT Annual $137,794 RT % of Annual Total 95%

Annual Report Reference: #16, Page A-225, R-179

OBJECTIVES:
1. To evaluate the effects of reconditioning exercise in patients who have both ischemic heart

disease and hypertension.

2. To identify criteria which could be used to select coronary and hypertensive patients for exercise
training therapy as a major component of a cardiac rehabilitation program.

METHOD LOGY:

1. Subjects the subjects will be males 30-60 years old subdivided Into patients having (a) hyperten-
sion (diastolic pressure above 90 mm Hg but below 130 mm Hg) withoutischernlc heart disease,
(b) hypertension with ischemic heart disease (IHD) without previous myocardial infarction (MI)
and (C) hypertension and having had a previous MI. Subjects in each group will be randomized
Into exercising and non-exercising sub-groups.

2. Procedures

a. Clinical classification. Hypertension will be determined by measurementsof blood pressure at
rest on three occasions. In case of doubt, an additional cold pressure test will be administered.
The pressure of ischemic heart disease will be assessed by either documented myocardial
Infarction, a positive stress test or evidence of coronary stenosis by coronary arteriography.

b. Pre-training evaluation. Each patient will be conducted an evaluation consisting of clinical
and socioeconomic interviews, a physical exam. an exercise stress test and determination of
some blood components. These determinations will eliminate those patients who have clinical
conditions for which exercise is clearly contra-indicated or which might impair physical per-
formance or interfere with the effects of an exercise program. The hypertension will be treated
In an attempt to reduce it to normal limits prior to initiating an exercise program.
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c. Exercise training, This phase will consist of supervised exercise with a bicycle ergometer con-
ducted In our laboratory, Exercise will be prescribed according to individual performance and
conducted five days per week for 20 to 30 minutes at each session. Each subject will be in the
program for three months.

d. Follow-up evaluation. Physical performance evaluation will be carried out at the end of the
exercise training period and at three month intervals thereafter. Evaluation criteria will be
based on changes in the observations and measurements at the parameters of these studies
and other indices derived from these parameters.

FINDINGS TO DATE: Current acitIvities have been directed toward recruiting and testing individuals for
classifying into the prescribed groups. A total of 101 persons have been tested since initiating
this program, Over one third (36) of these persons were found to have hypeaension. Seven
of these hypertensive patients have ischemic heart disease and of these five have had a
previous myocardial Infarction. The patients with hypertension are being observed for medical
management of their condition, This is done in an attempt to ensure a stabilization of the blood
pressure within normal limits. Maintenance of normal pressure is desired so the patient may enter
the phase of exercise training with the lowest possible mechanical load on the heart.

APPLICABIUTY: The expected product of this research is the clarification of whetheror not patients who
have IHD and arterial hypertension can respond favorably to a rehabilitative program including
control of hypertension and re-conditioning exercise. At present. these patients are generally
excluded from cardiac rehabilitation programs. The results of this project may imply a change in
this policy if adequate patient selection and combination of therapies are maintained,

095 Cervical Spine Injuries from Recreation and Sports

Principal Investigator: L.5. Kewalramanl,
Status: New
Dales: September 1977 - October 1980
Cott: Annual $32,873 Projected Total $91,000

RT Annual $32,873 RI % of Annual Total 100%
Annual Report Reference: #16, Page A-78, R-175

OBJECTIVES:

1. To document from an orthopedic standpoint, the mechanism of injury to the spine in patients
following sports and recreation related activities - diving, collision sports and gymnastics:

2. To document from a neurological standpoint the patterns of deficit and recovery;
3. To utilize the orthopedic and neurological data to develop neuro-radiological criteria for classifi-

cation of these Injuries;
4. To compare neurological return, hospital course in these patients and cost of medical care of

operated versus conservatively treated groups of patients;

5. To identify possible preventive measures in an attempt to reduce the Incidence and severity
of injury to the spine; and

6. To Identify possible preventive measures directed towards minimizing the post trauma complications.

METHODOLOGY: Overview - The design of the data recording forms for this study will be complementary
with the protocols being utilized by the RSA-sponsored National Spinal Cad Injury Data Research
Center which Is associated with RSA's Model Demonstration Projects for Spinal Cord Regional
Systems. Thus. it will be possible to elate the detailed orthopedic, neurologic, and radiographic
findings that will be generated In this study to the relatively much less refined data being collect-
ed on a national scale in the Centers study. A divident of this approach will be that the findings
Of this study will be potentially more amenable to generalization on a national scale.

It Is Intended that this investigation will be conducted in three phases: (1) retrospective analyses
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of the available data from two different spinal cord injury programs in this country: (2) the
formulation, operationalization, and pilot testing of a prospectively oriented study to be con-
ducted in the TIRR Regional Spinal Cord Center.

FINDINGS TO DATE: At the Texas Institute for Rehabilitation and Research, medical records of 134 patients
were exhaustively reviewed. Available radiographs of all these patients were also carefully
examined to analyze the mechanism of injury to the spine. 84 patients had sustained injury
from diving: 40 were Involved in collision sports and 10 were Injured during gymnastics.
A record fon-n has been developed to abstract pertinent information. This form will be used for
Phase II (pilot testing). The data fiorn TIPR medical records have been pooled with those from
UCD Sacramento Medical Center. Forty -six patients sustained injury to their spine in collision
sports. Forty were injured in football. 5 In wrestling and one in boxing. All 46 patients were males.
Sixty -five patients were 16-20 years old. Seventy-eight percent of patients had a neurological
picture of complete traumatic myelopathy. 9 percent had features of acute anterior cervical
cord syndrome and the other 9 percent had features of acute central cervical cord syndrome.
There were only two patients with paresthesias but no other objective neurological findings_

APPLICABILITY: Systematic analysis of the mechanism of injury, patterns of neurological deficit and
recovery along with the comparison of the methods of treatment (operative versus non- opera-
tive) in each group of patients included in this study will help in:

1. predicting the outcome of treatment much more accurately;

2. choosing the appropriate method of treatment likely to cause minimum complications and
expedite rehabilitation of patients admitted In a comprehensive rehabilitation program; and

3. developing possible methods to reduce the Incident and severity of injury to the spine from recrea-
tion and sports. The protective equipment will be evaluated in the light of this new knowledge
In an attempt to minimize the Injury from collision sports.

096 Clinical Application of Longitudinal Functional Assessment

Principal, Investigator: E. WIII0M3, Ph.D.

Status: New

Dates: October 1977-October 1980

Cost: Annual $140,101
RT Annual $126,525

Annual Report Reference: #16, Page A-168, R-176

Projected Total $383,000
RT % of Annual Total 90%

OBJECTTVES: Overall goals for the project period are to (a) finish the design of a refined LFA that can be
used with many patients simultaneously; (b) begin extensive collaboration between clinical
teams and the research team; (c) phase out involvement of the research team in the collecting
and Interpreting of performance data (d) transplant the LFA to clinical teams in a number of
other Institutions involved in comprehensive rehabilitation; (e) package the manuals and
training procedures; and (f) offer training workshops and internships for dissemination. Here are
the specific objectives.
1. Clinical Application and Demonstration at TIRR
2. Application in Other Settings
3. Validation of Other Scales
4. Packaging, Dissemination, and Training
5. Advisory Group on Utilization
6, Evaluation of Acceptance and Impact
7. Accompanying Activities

METHODOLOGY:

Setection and Reduction In earlier work, we have developed and pilot tested a logic and a series of
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quantitative steps to select the best longitudinal indicators of functional performance. The first

file.
the minimizing and eliminating of redundancy, has now been applied to our entire data

The first step in this hierarchical process was to list the various measures by weeks from our files of
inhospital data. This resulted in 215 separate measures for each of 162 patient weeks. Second, all
of the variables were correlated with each other with an N of 162 (patient weeks). Third, the
matrix of paired correlations was factor analyzed_ This factor analysis was used to dimensionalize
the variables and describe the network of variability, not to argue for some particular theoretical
solution. Fourth, a geometric centers cluster analysis determined the clustering of th6 variables
climensionalized by the factor analyses.

Normative Data - Feedback from alnicol personnel has told us that current information on the
functional performance of an individual patient is most meaningful when presented against
the backgrouond of standard or normative data from other patients. Our approach to standard
curves establishes the number of time units (weeks) to be displayed by basing it on the average
number of weeks of hospital stay for a previous sample of patients. Then, the areas under
individual curves are distributed across the time units. Standard deviations indicate the band
width of variability for each time unit. When a new patient's data are plotted on this normative
curve each week, the clinical staff can see readily how the new patient compares to the
longitudinal norm.

Other Settings Extensive new applications of our work have occurred in three settings, Since
these applications Involve no direct cost to RT-4. they represent the kind of applications we want
to promote.

Other Data - in order to evaluate the subjective assessments that staff members make regarding
the progress of patients and in order to develop techniques to compare LFA data to other
measures of performance. we asked members of the Clinical staff to provide weekly estimates of
patient performance (45 patient weeks). On Friday of each week, staff members from nine
staff groups filled out forms on which they compared the patient to his previous week (same,
better, worse) on independence (self-Instigated and unaided performance), diversity( number
of different kinds of performances), and mobility (extent of movement around the hospital).
Pasthospital Data -We are almost finished evaluating the measures we use to gather follow-up
data after dishcarge. First, we have completed the comparison of information yielded by the
telephone interviews and the diaries provided by clients. Twenty-two subjects (disabled and
nondisabled) each provided 20 days of data over a six-week period.
Second, we have begun our final procedural step to determine the validity or accuracy of the
information yielded by the evening telephone interview,

Third, we have completed the analysis of surveys of negotiability conducted monthly in the
homes of nine expatients.

Advisory Group on Utilization- From the beginning , our goal has been to present the advisory
group with much more than a summary of past research and a list of questions. Rather, we want
to present a set of specific proposals and hypotheses regarding the confjuration and use of the
final LFA, as well as a plan for testing and demonstrating it. However, those proposals have had
to wait until we finish the analyses of our data files, Those analyses are almost finished and we
are now at the point toward which we have been working for so long: a proposal for a concrete,
usable. clinical measuring tool that is based on an unusually extensive and solid analysis of the
domain to be measured. We are nearly ready to convene our advisory group.

FINDINGS TO DATE: Selection and Reduction
The factor analysis yielded 12 factors that accounted for 88% of the variance In the
data set, and in which the first four accounted for 69%. The cluster analysis confirmed this basic
structure of variables. The first and largest factor collected all of the performance dynamics.
such as the various facets of self instigation vs, other Instigation and unaided performance. Of
the 27 positively loaded and 9 negatively loaded variables in this factor, the variable with the
highest positive loading was the proportion of nonidle activities that the patients conducted

without aid from others. In other words, this variable is a prime candidate for the status of a key
indicator. Both the factor and cluster analyses confirmed that this variable Is the key constituent
of a very tight network of measures; i.e, for purposes of tracking patient progress, the other
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measures in the factor (or cluster) are redundant. This is the best indicator of the independence
and performance dynamics of patients.
The second factor is related to mobility, environmental exposure. and environmental diversity.
This factor collected the various facets of distance traveled (odometer), number of settings
entered, and number of activities outside the ward. A key constituent of this factor (confirmed
by the cluster analysis) is the number of feet traveled per day, as measured by the wheelchair
odometer. In other words, the wheelchair odometer variable is a second key indicator.
Another major conclusion from our analyses is that idle time, time in bed, and indeed (with a
few exceptions) activity in the ward are very weak indicators of patient progress. Furthermore,
out-of-bed time and out-of-ward time are correlated highly. Stated another way, the strongest
and most sensitive indicators of progress in functional performance are to be found during those

times when the patient is active, out of bed, and out of the ward.
Here is the hypothesized LFA for the inhospital phase:

The rest time monitor will be the signal system; i.e., will automatically signal the beginning
and ending of a period out of bed. At the end of a period out of bed (patient back in bed),
the performance monitor will contact the patient (either by telephone or face-to-face)
and go through the listing of total activities and those conducted without aid during the
period out of bed. This process will be repeated each time the patient leaves bed. In
addition, an odometer on the patient's wheelchair will accumulate the record of distance
traveled.

After the patient/client is discharged, the mode will shift to evening interviews by telephone
every 15 days, surveys of residential negotiability every four weeks and continuous wheelchair
odometer! data.

APPLICABILITY: Wa anticipate two major sets of products from this project. The first set will include a tested
and demonstrated method for the longitudinal measurement of functional performance by
persons with severe physical disabilities, as well as the supporting manuals, descriptions, and
procedures for training users. The second set will include a general approach to research and
problem definition in the area of human behavior, specific methods of data gathering, a clear set
of strategies for progressing from general description to refinement and testing of hypotheses,
a large and integrated set of findings regarding the behavioral aftermath of spinal cord injury,

and some new conclusions regarding the structure of human performance.
Rehabilitation Is a teaching-learning process. and the essence of success in the process is the
client's use of the newly learned skills and adaptations on a daily basis. The most accurate
assessment of the deg_ ree of success is to document his actual behavior in everyday settings and
over periods of time. And, his actual performance is the best basis on Which to plan arrange-
ments and programs.
Our perspective and our procedures have been somewhat new. However. they have been
accepted by clinical staff and patients, probably because the principles of the LFA are seen to
relate so directly to the central philosophical and pragmatic problems of rehabilitation: pro-
gress in functional performance and adjusting to the environment. We offer a conception of
rehabilitation and a set of measurements around which patient programs can be unified and
individualized. Our major purpose in this project is to test the extent to which this conception
and the measurement procedures (the LFA) can be used by those responsible for delivering
rehabilitative care to severely disabled persons.

097 Stereometric Analysis of Static Equilibrium in Patients
with CNS Disorders

Principal Investigator:

Status:

Dates:

Cost:

R.E. Herron, Ph.D.

New

September 1977-Septern

Annual $49,586
RT Annual $36,981

Annual Report Reference: *16, Page A-113, R-177
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Projected Total $131,000
RT % of Annual Total 75%
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OBJECTIVES: The main purpose of this preliminary study is to explore the use of a newly developed bio-
stereometric sensor as a means of recording -static- body balance of patients undergoing
therapy for disorders of the central nervous system.

The original biostereometric sensor was selected for an IR-100 Award as one of the one hundred
most significant technical developments of 1974. With support from the Rehabilitation Engineer-
ing Center program at TIRR several refinements in the design have been made to make it more
suitable for use in studies of the disabled. The proposed study represents a continuation of our
efforts to further develop and demonstrate the clinical potential of this novel instrumentation
system.

METHODOLOGY: The study will be conducted in three phases. Phase I will involve the development of a
test procedure for evaluating the static body balance of a seated individual and when the
individual is standing upright with the aid of parallel bars. Different methods will be explored
with a view towards establishing the best means of sensor orientation and attachment for
obtaining a faithful record of the individual's body excursions (at the point of sensor attachment).

When Phase I has been satisfactorily accomplished, the procedure will be applied to a smah
sample of patients (5-10) undergoing treatment for CNS disorders in the TIRR physical therapy
program (Phase II). In the standing test position. the patient's lower extremities will be braced
or splinted if necessary. During this phase, we will focus primarily on two elements: (a) eliminat-
ing any remaining practical difficulties in the use of the sensor by clinical personnel, and
(b) identifying output parameters that will be most meaningful to the therapist and clinician.

Phase III will involve increasing the size of the subject sample in an effort to systematically estab-
lish standards against which to measure the patient's performance. Additionally in Phase III

inements in data output. both numeric and graphic. will be made to increaseease of interpre-
tation by the therapist.

The biostereometric sensor has been used successfully to record the ranges of motion of major
joints of normal children and adults, The concept of direct stereometric motion recording has
proved to be basically sound and recent modifications to the original sensor design should
make the aforementioned application to the disabled subjects quite feasible. The present
project is an exploratory one. and it is impossible to prescribe a highly rigorous experimental
program since the successive steps are dependent on not-readily-definable preceding ones.
This limitation seems to be inherent to the development of a test procedure which departs
substantially from the state-of-the-art.

FINDINGS TO DATE: Research conducted during the current report period has produced results allowing
for the completion of Phase I and the implementation of Phase II. In Phase I a test procedure was
developed to measure the static equilibrium in both seated and standing subjects. Itwas found
that the best method for location of the sensor arm was directly over the C-7 spinousprocess.
This arrangement allowed measurement of the maximum instability of a seated individual
whose rotational elements are centered about the hips. Attachment of the sensor arm at the
C-7 process was used with the subject in a standing position to represent the cumulative efforts
of the trun and lower extremities to maintain postural stability.

Phase II was directed at accomplishing several goals. The first was to developa means of obtain-
ing a quantitative estimate of postural stability. The software capabilities developed during this
stage allowed for production of. (1) numeric and graphic identification of the position of the
subject's C-6 spinous process in space. (2) a measure of the total excursion distance recorded
during a test trail, (3) the maximum area of horizontal displacement of the trunk while the
patient attempted to maintain his balance and (4) histogram representation of the relative
number of points recorded during the trial. Based on this output, the most important parameters
in maintaining postural stability appeared to be: the length of excursion, the minimum area
within which the excursion occurred and the duration of these features yielded at tentative
Postural Stability Index (PSI) as illustrated in the following formula:

Postural Stability Index= Duration of Trial

Total Excursion Length x Area
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The larger the index, the greater the degree of motor control demonstrated. Furl her esting is
planned to verify the validity of this index.
The second stage of Phase II focused on determining the clinical potential of the postural
stability index. For this purpose we determined the PSI of eight subjects with serious disorders of
the central nervous system -- the initial indices of these subjects ranged from .01 to .20.

Col )currently we are generating Postural Stability Indices on normal subjects yielding values for
normals of 50. At present the patents used in this phase are being tested periodically in an
attempt to record changes in postural stability that can be correlated to their progress in physi-
cal therapy. The aim of this process is to obtain an index which will indicate when charges in the
therapy regime should be made.

APPLICABILITY: A sensor capable of providing a continuous readout of the position of a selected point on
the surface of a body port, thus providing a three-dimensional spatio-temporal analysis of an
individual's equilibrium control functions, affords great potential for evaluating the motor status
of patients with upper motor neuron lesions and for documenting their progress in a therapeutic
program. Such records provide new data concerning the effects of CNS disorders on critical
motor functions and the remedial effects of different treatment regimens.
The production of a "hard copy" record of a patient's progress in gaining improved motor control
of body balance may also prove valuable in motivating the patient to maintain a cooperative
attitude towards the treatment procedures.
More complete records of equilibrium control functions at various stages of CNS disorders would
contribute to a better understanding of the natural history of problems affecting the central
nervous system. Information of this type could have important implications for both clinical and
research purposes in rehabilitation medicine.

098 Stereometric Measurement of Thoracolumbar Mobility
in Scoliosis With and Without Fusion

Principal Investigator: R.E. Herron

Status: New

Dates: September 1977 - September 1980

Cost: Annual $51,377 Projected Total $127,000
RI Annual $23,549 RT % of Annual Total 46%

Annual Report Reference: *16, Page A-121, R-178

OBJECTIVES: The purpose of the project is to explore the use of a stereomatio range of motion sensor
(ROMS) for evaluating the natural history of scoliosis with and without modification by spinal
fusion. The mobility measurement is confined to the thoracolumbor region because this seg-
ment is most affected by the fusion process.

METHODOLOGY: Tire population sample for this exploratory study will be comprised of five normals, five
scoliotic cases with spinal fusion and five scollotic cases without spinal fusion. All subjectswill be
within the age range 12-18 years and be matched as closely as possible with regard to sex and
age. If the initial examinations present no special problems, the sample size will be increased as
far as time and other practical constraints permit.
A steredmetric Range of Motion Sensor (ROMS) consisting of a lightweight rod and a set of
electro-optical transducers interfaced to a storage device, will be used to record point locations
in three-dimensional coordinate form.
The spinal orientation of each subject will be recorded in five positions: (1) neutral; (2) maximum
lateral bending to the left; (3) maximum lateral bending to the right; (4) maximum flexion and
(5) maximum extension in the sagittal plane. The five tests will be performed according to the
procedures outlined by the American Academy of Orthopedic Surgeons (1%5). With the sub-
ject in position, the tip of the ROM sensor will be placed in contact with the spine at intervals
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along the entire spinal column. Control points will be recorded at the palpable limits of the
spinal length at strategic landmarks. e.g. CI 112 and Sl. Additional points will be recorded
between the contra points, as close to identifiable vertebrae as possible. It is not essential that
the intermediate points fall exactly on the vertebrae, because the ultimate aim is to characterize
the orientation of the spine and its major segments as a whole, However, the feasibility of achiev-
ing close approximations of vertebral landmarks will be explored as part of this preliminary study.

Both graphical and numerical displays of the spinal orientation will be investigated in order to
identify a simple and meaningful format suitable for clinical application.
The first phase of the project will be carried out during Year I. If the results are promising, the
second phase will be devoted to a more tightly controlled experimental analysis, using larger
subject samples. with a view towards obtaining a more representative statistically sound, data
base. The ultimate aim is to generate functional standards which can be used routinely to
evaluate the natural history of scoliosis and. perhaps, other spinal abnormalities.

FINDINGS TO DATE: Activities to dote have centered on two major areas:

1. The development of a testing protocol for efficient data acquisition with a minimum of subject
repositioning.

2. The development of suitable methods for comparing the spinal geometry and mobility in normal
subjects and subjects with varying degrees of tharacolumbar curvatures.

The primary concern in the development of the testing procedure was to identify a means of
positioning the subject so that the range of motion sensor (ROMS) could adequately digitize
the location of the spine in the five desired postureswithout changing the relative position of the
subject to the sensor. Of the five desired postural measurements four (a. neutral, b. lateral flexion
right. c. lateral flexion left, and d. sogittal extension) presented no difficulties in obtaining data
data sets. Use of the ROMS without hardware modification for the rneaurement of sagittal flexion
necessitated a change in the position of the subject with respect to the sensor. In on effort to
eliminate this positional change a hardware modification to the sensor arm was made with the
addition of an offset at the sensing end of the ROMS,

Following the development of the testing protocol a group of normal subjects were measured
to establish a data set for the purpose of determining a means of generating graphic and
numeric descriptions of the spinal geometry in the five desired postures. Preliminary evaluation
of these data demonstrated that the spinal geometry could be represented graphically with
little difficulty.

The means of developing suitable numerical quantification of the spinal geometry received the
major emphasis in the current years work. The desired outcome of this phase was to provide a
numeric representation of the normal spinal curvatures that would serve as a value for the
comparison of normal and abnormal curvatures. Because of the inter-individual variations
noted in normal subject's spinal geometry it was felt that a polynomial definition of contour
trends in these subjects be developed. The calculations and software were produced to obtain
the polynomial necessary to generate a best fit trend. The final stage of this ongoing phase is to
process the data collected for the normal group using these computational equations so that a
numerical definition of the spinal geometry in each of the five positions can be provided and
used for purposes of comparison.

APPLICABILITY: The improvement afmethods for evaluating the natural history of severe disabilities is
given a high rating (second order) in the recent documentation of RSA goals. It is our contention
that the proposed method may offer a convenient, innocuous and comprehensive means of
evaluating the effects of surgical Intervention (fusion) an spinal mobility. It has the potential for
making the evaluation of spinal mobility more objective. reliable and practicable than current-
ly available methods. The apparatus is conceptually simple and a cost effective system based
on modem electronic technology seems well within reach.
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099 A Longitudinal Study of the Course of Vocational
Development Following Severe Spinal Cord injury

Principal Investigator: W. Alfred, MA.

Status: New

Dales:

Cost: Annual $33,267
RT Annual $30,728

Annual Report Reference: #16, Page A-278, R-180

January 1978-January 1983
Projected Total $165,000
RI % of Annual Total 92%

OBJECTIVES: The basic purpose of this project is document the course of vocational development among
SCI persons from the time shortly offer onset of injury to two years post injury. Specific objectives are:

1. To determine what are the statistically documentable trends in vocational development among
SCI persons during the prescribed period.

2. To assess how the vocational development of SCI individuals changes in its stability over time
during the two years post injury.

3. To determine if trends in vocational development differ among groups of SCI persons according to
differences in pre - injury level of vocational development, disability, kinds and degree of functional
limitations, educational level, and age.

4. To determine if vocational outcomes among SCI individuals can be predicted in terms of voca-
tional development observed during the two year course following injury.

METHODOLOGY:

1. Subjects - The subjects will be patients of the TIRR Regional Spinal Cord Center who have been
admitted for comprehensive rehabilitation services no more than 90 days following injury. Each
will have the provisional diagnosis of having sustained a spinal cord lesion (complete or incom-
plete) at a level ranging between C2.3 to L5. The subjects' minimum age will be 18; their sex, race,
and education will not be used as criteria for admission Into the study.

It is estimated that 35 to 45 subjects will be available for study over the entire two year period. Since
some subjects will become unavailable for follow-up study, as many as possible (75-85) will be
admitted initially into the project.

2. Interviews and Scales - Vocational Development will be measured using the Goldberg Scale of
Vocational Development (GSVD). The pre and post injury sections of the GSVD will be administered
to subjects during the Interval between the time the patient is able to sustain vertical tolerance
and prior to the medical prognosis conference. The post injury section of the GSVD will be repeat-
ed on a periodic basis at the following times:
a. After the medical prognosis conference but before hospital discharge.
b. During the first hospital readmission or first outpatient clinic visit occurring within a 2 to o month

Period after hospital discharge.
c. During the subsequent hospital readmission or outpatient clinicvisit occurring within an interval

of 10 to 14 months.
d. During a hospital readmission or outpatient clinic visitoccurring at the end of 2 years post-injury,

The Barthel Index. Manual Muscle Test, and Evaluation of Personal Independence Scale will be
utilized to assess subject's functional abilities and to correlate with progress in vocational develop-
ment. These scales will be administered during (a) and (b) as stated above.

3. Analysis of Data The analysis of data will require:
a establishing reliability of trained raters in scoring the GSVD:
b. correlational analysis to assess stability of the components of vocational development over

time; and
c. correlational analysis of the relationship of post-impairment vocational development with

pre-impairment development, type and level of injury, age, degree of personal independence,
and other demographic variables.
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FINDINGS TO DATE: Satisfactory rater reliability in scoring the GSVD has been achieved. Ten SCI patients
were admitted into the preparatory phase of the project which involved achieving rate reliabil-
ity in scoring the GSVD. Since May 1, 1978. three SO subjects have been admitted into the
project for actual study. With two of the subjects the GSVD interviews have been administered
prior to and after the medical prognosis conference. The third subject has had medical com-
plications and has not yet achieved limited vertical tolerance.

As a result of an analysis of recent statistics on the SCI population at TIRR, a decision has been
made to expand the study's admission criteria to (1) include patients admitted to TIRR within 90
days otter onset of injury and (2) include patients with incomplete spinal cord lesions. This will
allow for a broader based and more comprehensive study, particularly in analyzing the voca-
tional development of persons with varying degrees of functional limitations as a result of spinal
cord trauma and in comparing the vocational development process between those with
complete and incomplete spinal cord lesion.
Since this modification of the study will require more accurate assessment &functionalresiduals
among SCI patients, the Barthel Index scores will be supplemented by scores an the Manual
Muscle Test ( MMT) administered by the physical therapy staff, and byscores on the Evaluation of
Personal Independence (EPI) administered by the occupational therapy staff. The MMT and EPI
scores will be obtained twice: prior to first admission discharge and during the last hospitaliza-
tion before the end of the 2 year post injury date.

APPLICABILITY: A key tenet of vocational rehabilitation practice is that the kinds of vocational services
that are offered to clients must be finely tuned to the individual's readiness to participate active-
ly in the rehabilitation process, In this study a serious attempt will be made to determine when
vocational intervention should take place following SCI and to determine the content of
vocational services which would be most meaningful to SCI clients at different junctures in their
post-injury vocational development.
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Medical Rehabilitation Research and Training Center

CORE AREAS OF RESEARCH DISSEMINATION/TRAINING

Medical

The etiology, natural history and the effects of various approaches to management
of neuromuscular skeletal disorders.

Psychosocial

The effects of societal influences on neuromuscular skeletal disorders and the
modification of these Influences to reduce disability.

Vocational Rehabilitation

Those factors which influence vocational achievement and modify those factors to
increase productivity.
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Carmel la Gonnella. Ph.D.. Acting Director
Emory University Medical

Rehabilitation Research and Training Center
80 Butler Street, S.E.

Atlanta, Georgia 30303

PROJECT BY FY 1978 STATUS

COMPLETED

Clinical Field Trials of the Emory Detachable Electric Powered
Drive for the Standard Wheelchair (B. Cohen. Ph.D.) . ... ..100

The Use of Motor Unit Potentials as a Measure of Neuromuscular
Integrity (S.L. Wolf, Ph,D.) ..... ...... ........ ........ ......... .. .. . .. . .. ......101

CONTINUING

Hormonal Agents in Myopathy . Metabolic Studies in
Muscular Dystrophy (D. Rudman, M.D.) . . ... . .. . . .. . . .. . . .102

Evaluation of Exercise after Myocardial Infarction
National Exercise and Heart Disease Project (NEHDP)
(C. Gilbert. M.D.) . ... . . . . . ..... . ..103

Cognitive Assist in Motor Learning (C. Gonnella, Ph.D.) . .. ........ ... . ........ ..104

Training Improved Control of Spastic and Paretic Muscles with
Computer-Controlled EMG Feedback (G. DeBacher, Ph.D.), 105

Vasomotor Response Training in the Arthritic Patient
(J. Malone. . . ....... ....... .... .. . .... ...... _105

Quantitative Assessment of Postural Stability and Steadiness in
Stroke Patients and Control Subjects (B.A Cohen. Ph.D.) . ........... .. ... ......107

Measurement Correlates in Chronic Low Back Pain: EMG Studies,
Personality Profiles. Functional Performances, and Their
Changes Following Sympathetic
Blocks (S.F. Brena. M.D., S. Wolf, Ph.D.) 108

PROPOSED

Increasing the Utilization of the Feedback Finger Goniameters

Somatosensory Evoked Potentials In Cerebrovascular Accidents

Biofeedback Relaxation Therapy In the Treatment of Spasticity
and Anxiety in CVA Patients

Biofeedback Rehabilitation of the Incomplete Spinal Cord
Injury Patient

Developing Specific Treatment Strategies for Muscle
Biofeedback in Stroke Patients
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Evaluation and Restoration of Function in the Hemiparetic
Upper Extremity through EMG Feedback within Patterns
of Movement

Increasing the Utilization of Feedback Finger Goniometers

The Development of a Systematic Approach to the Selection
and Vocational Rehabilitation of the Severely Disabled

Biofeedback Relaxation Therapy in the Treatment of Spasticity
and Anxiety in CVA Patients

OTHER FUNDS

Renal Rehabilitation Success Determination (R&D from RSA)

Expanding V.R. Services to the Cancer Disabled (Dept. of
Human Resources, Division of Vocational Rehabilitation)

Renal Rehabilitation Success Determination (R&D from RSA)

Patient Education via Audlo-Visuals (RSA Supplement)
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100 Clinical Field Trials of the Emory Detachable Electric
Powered Drive for the Standard Wheelchair

Principal Investigator: Bernard Cohen, Ph.D.

Status: Completed
Dates: August 1974 -April 1977

Cost: Annual $9,979
RT Annual $5,850

Annual Report Reference: #13, Page 214, R-54

Projected Total $30,000
RT % of Annual Total 62%

OBJECTIVE: To measure the effectiveness of a detachable power unit for the standard wheelchair for
patients with varying degrees of strength In the upper extremities and under a variety of conditions.

In developing a detachable motor drive for a standard wheelchair, numerous design criteria
were considered. The objective of the last phase of this research was to make the current
powered drive unit completely attachable/detachable solely by the wheelchair client.
Additionally. the current unit was taken to another R&T Center for additional field testing.

METHODOLOGY:
1. Three detachable power units will be constructed during a three-month period.
2. During a ten-month period the units will be tested for five months locally and for five months in three

other RT Centers. A report of the testing will then be written.
3. During the test periods, the effectiveness in terms of propulsion of the detachable power unit and

the standard chair will be assessed by both rehabilitation personnel and by patient-clients. Three
types of measures will be used: a questionnaire of personnel and client observations, actual test
performances, and sampling use of the wheelchair by clients over a three-month period,

With the combined efforts of the Biomedical Engineering staff of the EURRR&TC and the
Mechanical Engineering Department at Georgia Institute of Technology. a concentrated three-
month (October-December, 1976) effort was placed on development of a user connectabilify
mechanism for the existing drive unit. In keeping with this goal, and since the previous Principal
Investigator has left our faculty, we have restaffed this project accordingly. Thisalso accounts for
some delay in progress in the past. In the two-month period January-February 1977, the com-
pleted drive units were taken to George Washington University, School of Medicine, Rehabilitation
Engineering Center (Callif Mallik, Director) for additional field testing and evaluation.
Rehabilitation Engineering Center (Callif Mallik, Director) for additional field testing and
evaluation.

Additional testing was done locally at the Georgia Institute of Technology Architectural
Engineering Pedestrian Research Laboratory. This lab consists of numerous ramps and runways
designed specifically for wheelchair testing. Use of their testing procedures enabled evaluation
of the present drive unit in comparison with other commercial units.

FINDINGS TO DATE: Odometers attached to patient/client wheelchairs to determine miles traveled in their
present chairs showed that a maximum of 13 miles per week with about 2.5 miles per work day. The
Emory Detachable Unit has been found to do 10 miles on a single charge of the battery in Initial
testing. It also meets all criteria on climbing and descending inclines, fuming radius, speed and
ease of control.

Three phases were used to test efficiency and dependability of the Emory Unit. The initial
phase consisted of trials within the Rehabilitation Research and Training Center (Morris,
Gonnella & Cohen. 1976). A second phase consisted of field testing In various hospitals and
health care facilities within the Atlanta area: The final phase of testing and evaluation of the
Unit was to loan it out to selected clients who would use it in their daily lives, be it at work or in a
home environment (Morris. Cohen & Gonnella, 1975).

Several hospitals affiliated with the Emory University School of Medicine were chosen to test
the unit. This testing has provided us with much information which has been used in further
refining and developing the Emory University Drive Unit.
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Final testing within our Center was done with selected patients or clients who had theoppor-
tunity to try the Unit in their home environment or at their place of dallywork. Much of the
information gathered in the clinical environment is of necessity anecdotal In nature. A question-
naire was given to the patient-users for their assessment of how well our design criteria met the
patient's needs. The only design criterion which was not totally complete at the time of patient
testing was the requirement that the unit be easily attached and detached by theuser. This was
not objectionable to the clients. Nevertheless, in a combined effort with the Mechanical Engin-
eering Department of Georgia Institute of Technology, we completed work on this project and
the current design Is self attachable /detachable by the user.

Atter considerable In-house testing, it was deemed appropriate thata collaborative evalua-
tion project be set up between this Center and the Center at GeorgeWashington University. This
type of inter-center collaboration has the advantage of allowing objective, non-biased evalua-
tion of a product or a device, while at the same time disseminating the existence of said
products. As such, a fully operable Unit was transferred to the George Washington University.
and a presentation made of Its functional operation. After the presentation, a protocol was
designed, and the unit was left at G.W. for further testing with a variety of clients.

AMICABILITY: This unit will benefit a population of wheelchair users who could benefit from an easily
detachable and attachable unit under their control that would convert a standard wheelchair into
an electrical powered wheelchair. Advantages are: increased mobility because of the portability
of the standard wheelchair; better use of a client's available energy; potentially less cost than the
standard powered unit currently available.

Patient-client self-initiating power needs to be conserved and reserved for activities more
self- sustaining than the act of transporting oneself. Wheeling oneself is a demanding task. The
availability in cost and ease of the detachable power unit for the standard chair can
significantly affect the patient-client mobility and ability to care for oneself, hold a job, enjoy life
without a constant physical drain.

101 The Use of Motor Unit Potentials as a Measure of
Neuromuscular Integrity

Principal Investigator: S.L. Wolf, MID
Status: Completed
Dates: October 1975 - September r 977
Cost: Annual -0- Projected Total -0-

RT Annual -0- RT % of Annual Total 0%
Annual Report Reference: #13, Page 219, R-55

OBJECTIVES:

1. Determine the motor unit distribution in an ulnar nerve innervated muscle (first dorsal interosseous) of
the hand In normal subjects (quantifiable as the total number).

2. To make similar determinations In patients with disease processes of the central or peripheral
nervous system (multiple sclerosis, muscular dystrophy, myasthenia growls).

3. To evaluate the feasibility of motor unit determinations as a valid technique in assessing the
neuromuscular status of patients.

METHODOLOGY: Electrical stimuli were delivered to the ulnar nerve at the wrist using a TECA chronaxi-
meter constant current source. Stimuli were delivered once a second in trains of four, repeated
five times. This evoked response was shown on a Digiview plasma display. Pulse durations were
set at .5 milliseconds and the stimulus intensity was progressively increased to supra-maximal
stimulation levels in order to recruit subsequent motor units. The computer program, designed by
Mr. Harold Clifford, employed a PDPB/E computer. The computer program permitted a quantita-
tive determination of the total motor units in the first dorsal interosseous muscle. An output voltage
proportional to the displayed muscle signal was fed into the analog to digital converter of the
computer. The oscilloscope sweep and the stimulator were triggered simultaneously by a clock
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generator. Data processing was performed on line. The real time clock was triggered after a
determined delay by the pulse from the clock generator. Sampling time required was deter-
mined by the duration of the longest muscle potential. The computer was capable of storing in
memory many potentials. each of which differed in the latency, amplitude, duration or wave
form from its predecessor, and each was evoked by progressively increasing the stimulus to the
nerve. These memory stores are referred to as templates. After many templates had been stored,
a supra-maximal evoked muscle action potential was sampled and stored in the final template.
The absolute area in each template was then derived. The number of motor units was calculated
by the computer from the formula:-- TV where n is a number of motor unit potentials in the
penultimate template, A(max) Is the absolute area of the supra-maximal evoked muscle
potential, and A( n) Is the absolute area of the potential composed of n units. Electrodes, appro-
priate for recording evoked muscle potential, were constructed based upon histochemically
determined n plate locations. (see below).

Originally, we had intended to gather data from normal individuals, and patients with a
diagnosis of muscular dystrophy, myasthenia gravis, or multiple sclerosis. Due to the problems
noted below, we felt that sampling of motor unit determinations in patients was not necessary.

FINDINGS TO DATE: The computer program allowed us to sample the voltage components of the motor
unit potential at more precise time Intervals than had previously been reported.

To improve electrode skin contact, several types of electrodes were used. The best electrode
configuration involved use of either paint-on silver or silver plate electrodes which had been cut
to conform to the first dorsal interasseous muscle contour. In both cases we discovered that
changes In skin electrode Impecicnce over time contributed greatly to changes given stimulus
intensity delivered to the ulnar nerve at the elbow.

Based upon preliminary sampling, using normal subjects we must conclude that the quantifi-
cation of motor unit or any of their characteristics can be greatly compromised by the failure of
the Investigator to rigidly check and note the adherence of the recording electrode to the skin
surface at any phase of the recording experiment.

To minimize the occurrence of this problem, we then resorted to the use of paint-on skin elec-
trodes. By using paint-on electrodes, we felt that any problem attributable to changes in skin
electrode impedance might be minimized. We were disappointed to learn that the outcome of
such attempts failed to greatly change the picture. Attempts to contact Drs. Ballantyne and
Hansen in England to clarify our problems resulted in failure, Additionally, we contacted Dr.
McComas at McMaster University in Hamilton, Ontario. He confirmed the reality of our problems
and told us that in his attempts to determine motor units by recording all parameters (duration,
peak to peak amplitude, surface area beneath the evoked potential) he met with similar
technical problems.

One must conclude from these experiments in normal muscle, with the technical problems
encountered in examining motor unit populations and responses to electrical stimulation of the
appropriate nerve, considerable intro-subject variability can occur, As a result, one must question
the efficacy and accuracy of the use of this technique as an electrophysiological diagnostic aid.

APPLICABILITY: In light of the difficulties encountered In executing this project, we believe that computer-
based motor unit determination methods are unreliable as an adjunct to assisting the clinician
in evaluating the neuromuscular status of patients.

102 Hormonal Agents in Myopathy . Metabolic
Studies in Muscular Dystrophy

Principal Investigator: Daniel Rudman, M.D.

Status: Continuing

Dates: 1971-Undetermined

Cosh Annual $5,600 Projected Total $5,000

RT Annual $600 RT % of Annual Total 5%

Annual Report Reference: #13, Page 17, R-14 & R-15

139



Emory University

OBJECTIVE : To develop a method to detect the premyopathic stage of myotonic muscular dystrophy.

METHODOLOGY: The metabolic balance study technique was used to quantify responsiveness to the
anabolic action of human growth hormone.

FINDINGS TO DATE: A previous study showed 4 men with myotonic muscular dystrophy (MMD) retained 3 to
10 times more N, P, K, Na and CI than normal men in responses to 0.168 unit human growth hormone
(HGH)/kg (body weight) 3/4/day. The present investigation aimed to learn if the trait of hyperre-
sponsiveness to GH could be used to determine the premyopathic state of the disease. Subjects
were 3 MMD parents and 16 of their offspring ("B" and "W" kindreds). Each individual was
evaluated for clinical muscle disease (atrophy, weakness. myotonia), 3 conventional pre-
myopathic indicators of MMD (cataract, depressed immunoglobulin G, myotonic discharges in
the electromyogram), and hyperresponsiveness to HGH. Among the B and W offspring, 3 had
"clinical muscle disease" (atrophy, weakness, myotonia), 4 had no clinical muscle disease but
exhibited one or more of the indicators of premyopathic MMD, and 9 had neither clinical nor
premyopathic abnormality. To investigate a sex difference in hyperresponsiveness to HGH which
became apparent in the B and W families, the studywas extended to include 11adults with clinical
MMD from other families.

Hyperresponsiveness to HGH was exhibited by all 9 males (age19-52) with clinical MMD, and by all
3 male B and W offspring (age 28-34) who did not have clinical disease but who did show
presence of a premyopathic indicator. In addition, of 8 male offspring without clinical or pre-
myopathic abnormality, 5 (age 18-24) were hyperresponsive to the hormone. Three post-
menopausal females with clinical disease were hyperresponsive. Contrastingly, four females with
clinical MMD and one with the premyopathic stag_e, all of whom had normal menstrual function.
were unresponsive to MGR
In 7 males with clinical MMD, all of whom were hyperresponsive to HGH, the administration of 4 ug
ethinyi estradiol /kg (body weight) 3/4/day simultaneously with HGH suppressed the anabolic
reaction to the faller hormone.
These observations Indicate that In the male carrying the MMD gene, hyperresponsiveness to HGH
develops by age 18 and precedes the appearance of cataracts, depressed immunoglobulins,
electromyographIc myotonic discharges, or clinical atrophy and weakness. in the myopathic or
premyopathic MMD female with normal menstrual function, hyperesponsiveness to HGH is not
present, but after the menopause this characteristic becomes detectable. The sex difference
probably results from Inhibition of the anabolic response to exogenous HGH by endogenous
estradiol in the female heterozygote with normal ovarian function.

APPLICABILITY: Myotonic dystrophy is a disease which reduces the functional capacities of the patient.
Early detection of the premyopathic or carrier state can facilitate rehabilitation planning and
genetic counseling,

103 Evaluation of Exercise after Myocardial Infarction
National Exercise and Heart Disease Project (NEHDP)

Principal Investigator: C. Gilbert, M.D.
Status: Continuing
Dates: June 1972-May 1979
Cost: Annual $112,000 Projected Total $877,474.66

RT Annual -0- RT % of Annual Total 0%
Annual Report Reference: #13, Page 84, R412

OBJECTIVES: To Determine in Patients with CHD:
1. The effects of the exercise program on cardiovascular response measured by electrocardio-

graphic responses, heart rate and blood pressure. physical work capacity. myocardial energy
requirements and systolic time intervals (51-1).

2. The effect of the exercise program on social and vocational psychological adaptation.
3. The operational problems of a long-term physical activity program.
4. The effect of the exercise program on mortality rate, recurrent MI, occurrence of comp_ lications of

CHD such as angina pectoris, dysrhythmia and congestive heart failure (CHF).
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5. The prognostic implication and value of resting and exercise ECG abnormalities in patients with MI.

6. These behavioral and psychological characteristics which are Important to adherence and
non - adherence, in long-term physical activity program.

7. The effect of different personality traits and social characteristics on psychosocial adjustment to on
MI.

B. The effect on the level of plasma cholesterol and triglycerides.

METHODOLOGY:
1. Participants tested semiannually.
2. Each p_ adicipant completes an informed consent. a cardiovascular history. physical exam. before

each multistage exercise test (NISEI).
3. MSET is graduated progressively, designed to Indicate roughly the 02 consumption of the patient at

work and at rest.
4. Each stage Is recorded as a 12 lead ECG with the XYZ scaliar leads during the last 40 seconds of

each stage.
5. MSETS begin with supine rest, STIS, and standing rest; exercises stages are completed with STIS and

two supine recordings,
6. Written psychosocial measures to assess anxiety and depression levels are administered at various

Intervals,
7. Cholesterol and triglyceride levels are measured and analyzed annually.

FINDINGS TO DATE: As this study is a long-term and ongoing study, there has been no complete compilation
of data by the Coordinating Center in Washington. At the conclusion of the project in 1980 a
conference/symposium will be held to compile data results and decide on a dissemination plan
for that data.
As of February 1.1977. the Emory University Collaborating Center of the NEHDP had randomized 150
patients. The five collaborating centers of NEHDP have a total of 649 patients under study.

APPLICABILITY: If the basic objectives of the NEHDP are proven positive In the rehabilitation of Ml victims the
project could be of great benefit if Introduced Into the Vocational Rehabilitation Program of all
states. Last year alone In the United States 29,270.000 Americans were stricken with some form of
heart or blood vessel disease. Cooperation with the State Division of Vocational Rehabilitation in
identifying potential clients for a program modeled after the NEHDP will be very Important in
returning patients to their prior productivity and useful place in the community.

Cognitive Assist in Motor Learning

Principal Investigator

Status:

Dates:

Carmella Gonnella, Ph.D.

Continuing
1973' - September 1978

Cost: Annual $16,907 Projected Total $30,000
RT Annual $16,907 RT % of Annual Total 100%

Annual Report Reference: #13, Page 87, R-45
"Untvetsity Research Committee Grant - $951.20 ActivIty on this pr sal al onfinuous.

OBJECTIVES:

1. Identify variables critical to the learning of a motor activity as it must be learned by the patient;
2. To assess the influence of these variables upon pefformance in the learning of a motor activity: and
3. To determine the effectiveness and feasibility of audiovisual self instruction in the primarily cogni-

tive learning phase of a motor skill.

METHODOLOGY:
1. The rehabilitation skill to be learned is the three points crutch gait with one extremity non-weight

bearing. The cognitive aspects of the skill are presented through a subject controlled audiovisual
film simulation matched to the subject's sex and involved extremity. The testing of the effective-
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ness of the learning phase is through the performance of the skill without further instruction.
2. Performance In the motor task will be measured by: (1) cognitive recall of the components of the

skill as presented audiovisually; (2) spatial temporal analysis of a subject's filmed crutch gait
sequence; (3) clinical rating of the subject's crutch aait performance.

3. Design; Since the question was delimited to the effectiveness, if any, of this teaching learning,
strategy, a post-test control group only design was used, Subjects (N = 20) were working women,
volunteers ranging in age from 36 to 60 (W49.65, SD 7.36). One-half of the group was randomly
assigned to take the cognitive test after viewing the film but before walking with crutches; they
are identified hereafter as Cognitive Pre Gait. The other half took the test also after the film and
after walking with crutches and they are labeled Cognitive Post Galt. The group difference in age
(Cognitive Pre Gait k = 48.20; S = 8.52) (Cognitive Post Gan = 51,10; S = 5,69) was not statistically
significant.

4. Measures Include Subject's perception of motor ability, cog_ nitive recall of task elements, and
actual motor performance.

5, Subject's reaction to film presentation was also elicited.
6. Above method now being replicated (Study 2)to compare, in addition, ability to do task without

any instruction/with instruction.

FINDINGS TO DATE: Group Characteristics: Although the two groups, Cognitive Pre Gait and Cognitive
Post Gait did not differ significantly in age. they did differ along other dimensions. In comparison
with the Cognitive Post Gait groups, the Cognitive Pre Gait group were more active currently
with half of them having been even more active within the past three years; and they also
perceived themselves as motorially more capable ranging from average to excellent. In the
latter, the Cognitive Post Gait group showed a "normal" distribution from aboveaverage to fair.
Performance in Cognitive Recall: All subjects but one a nswered the Questions correctly. The last
subject of the day missed of the questions. Otherwise, the groups learned equally well from the
film.

Subjects were asked also about the clarity of the film and the sufficiency of information after they
attempted walking with crutches, All responded favorably. Filmed performance rot yet analyzed:
Our subjective Impression is that at least 75% of the participants performed adequately. When
difficulties were encountered, persons were either obese ( Z..- 165 lbs.) and could not lift their
body weight, or persons had expressed doubts about their ability and in fact also appeared to
do less well than the others. Data from Study 2 now being analyzed.

APPLICABILITY: A teaching learning model of a rehabilitation task under patient control will be available
which can accelerate patient rehabilitation, saving costs to the patient and time for both patient
and health practitioners. The results will also make available'an alternative mode of patient
teaching learning as an Illustrative example in the allied health curricula and to currentpractition-
ers.

105 Training Improved Control of Spastic and Paretic Muscles
with Computer-Controlled EMG Feedback

Principal Investigator: Gary DeBacher, Ph.D.
Co-investigator: Jim Malone, M.S.
Status: Continuing
Datee: August 1974-July 1979
Cost: Annual $30,861

RT Annual $25,909

Annual Report e e: 013, Page 98, R-52

Projected Total $210,751
RT % of Annual Total 80%

OBJECTIVES:
1. To document in detail the EMG changes which occur during EMG feedback training to correct
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spasticity and paresis.
2. From such detail, to learn more about the nature of the learning process, especially the extent of

generalization from trained to untrained muscles, the strategies patients use to inhibit spasticity,
and generalization of control from one limb position to another.

3. To use this information to make decisions about how to improve application of EMG feedback in
clinical settings.

METHODOLOGY: The project is based technologically on an on-line computer which controls training
and data acquisition, and conceptually on a training task hierarchy. Subjects are first trained to
relax spastic muscles In the resting state, if necessary. Then more challenging tasks are introduc-
ed, including passive stretching of the muscle being trained, or voluntary contraction of its
antagonist. EMG from up to four muscles is integrated every 1/10 second, digitized, and stored
on disc memory for analysis. The computer generates auditory and visual EMG feedback dis-
plays and updates performance criteria based on the subject's progress in relaxation and
control.

FINDINGS TO DATE: Five subjects with spasticity and paresis have been trained on a variety of tasks. Four

received training to inhibit spasticity in elbow or wrist flexors during passive stretch at gradually
increasing rates. Results for two were equivocal and not clearly indicative of learning. Two others
learned to completely inhibit spasticity in the spastic elbow flexor from which feedback was
derived, but showed incomplete generalization to the untrained spastic elbow flexors. This may
imply that spastic synergists should be trained in groups rather than individually during clinical
application of EMG feedback.

Two subjects were trained to better activate and control a paretic extensor muscle while inhibit-
ing co-contraction of spastic antagonists. One succeeded remarkably and showed obvious
improvements in extensor strength and muscle mass. The other subject did less well with wrist
extensors and flexors, possibly because of flaws in the training paradigm.

APPLICABILITY: EMG feedback training is a new modality which is particularly useful with paretic and
spastic muscles which are unresponsive to conventional neuromuscular re-education pro-
cedures. By itself, it is only a muscle training procedure, but training better control of individual
muscles is sometimes an important pre-requisite to successful application of movement training
procedures which produce functional gains.

106 Vasomotor Response Training in the Arthritic Patient
Principal investigator: J. Malone, M.S.

Status: Continuing

Dates: February 1976-February 1979

Cost: Annual $11,807 Projected Total $39,080
RT Annual $11,807 RT % of Annual Total 100%

Annual Report Reference: #13, Page 108, R-58

OBJECTIVES: To determine the applicability and the effectiveness of peripheral blood flow training in
reducing the severity of arthritis symptoms.
a. To measure the degree to which arthritic patients can learn conscious control of

peripheral blood flow.
b. To measure the degree to which patients experience reduced arthritic symptoms.

METHODOLOGY:
1. The training technique was applied to 9 non-arthritic subjects to test the equipment and prototype.
2. Five pilot arthritic patients were trained and arthritis activity measurements taken over a six

month period.
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3. A controlled study is beginning in which half the patients will receive true feedback training and
half will receive false training. Arthritis activity measurements willbe taken over a six month period.
The degree of symptom improvement will be compared between the two groups.

FINDINGS TO DATE:

1. Five of the non-arthritic subjects received true feedback training and did learn to conciously pro-
duce changes in peripheral blood flow. Four received false training (as we plan to present to the
control arthritic patients). and they did not exhibit the ability to control blood flow.

2. The five pilot arthritic patients all received true training.
a. Three exhibited good ability to control blood flow and were cooperative. Their arthritis

symptoms generally improved over the six month observation period.
b. One Patient probably had control over peripheral blood flow but was uncooperative and

did not return for the six month recheck of blood flow control. There was mixed improvement
of this patient's symptoms until the last mesurement session during which it was observed
that she had developed a reaction to her medication,

c. One patient did not exhibit the ability to control blood flow. She developed a reaction to her
medication rather early in the study, and as a result, the medication was altered substantial-
ly. Her arthritis symptoms generally worsened over the period of observation.

We are encouraged by the results from the three patients whowere cooperative and whose medication
was constant or varied only slightly over the observation period. In the next phase of this study half the
patients will receive true training and half will receive false training.

APPLICABILITY: The daily activity of millions of arthritic patients in limited by the use of cumbersome treat-
ment equipment and techniques (e.g. paraffin baths, heating pads, Hubbard tanks, and the
use of massage), These techniques are difficult to apply outside of home or hospital, We are
evaluating the effect on arthritis symptoms of a less restrictive therapeutic technique, the use of
which would increase the patient's mobility, independence and employability.

107 Quantitative Assessment of Postural Stability and
Steadiness in Stroke Patients and Control Subjects

Principal Investigator: Bernard A. Cohen, Ph.D.
Status: Continuing
Dates: February 1976-February 1980
Cost: Annual $22,900

RT Annual $22,900

Annual Report Reference: #13, Page 24. R-59

Projected Total $85,000
RT 96 of Annual Total 100%

OBJECTIVES: The first objective of this research is to refine a technique for the quantitative assessement of
postural steadiness and stability. This will be done using normal subjects to establish normative
data for various age groups (Sheldon, 1963). The second objective Is to obtain these some force
platform measurements on stroke patients beginning as soon after their hospitalization as
possible and continuing through the hospital rehabilitation period at weekly intervals.Changes
in these measurements will be correlated with results from clinical diagnostic tests (EEG,angio-
graphy, brain scanning, etc.) to evaluate the efficacy of various medical therapeutic proce-
dures. The third objective is to quantify the patient's rehabilitation therapy progress utilizing
methods similar to those expounded by Simons ( 1970) and relate the changesfound with those
quantified measures mentioned above. The fourth and final objective is to utilize theaccuracy
and sensitivity inherent in a research tool (i.e., the force platform) to evolve a new as well as less
expensive and more portable clinical equivalent tool or technique which will enable wide-
spread utilization of the results from this study.

METHODOLOGY: A force platform is being used to measure the magnitude of the total vertical support-
ive force and the excursion of the center of pressure of this force in the fore-aft and media- lateral
directions. The movement of the center of pressure varies according to the movement of the
center of gravity and the distribution of muscle forces required to control or produce movement.
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Control subjects are selected from among volunteers. They are screened to present physical
characteristics closely allied to that of the stroke patient population except for the required
absence of any known neurologic deficits or gait anomaly. Patients suffering from stroke. ataxia

or other cerebrovascular or neuromuscular gait disorder are provided for recording by the Emory
University Medical School Hospital and its allied health care institutions.Recordings are made in

the Kinesiology Laboratories of the Emory University Center for Rehabilitation Medicine.
Subjects are asked to stand on the force platform without the aid ofadditional support if at all

possible. Each subject is asked to stand with feet apart in a comforable position and then shift his

weight first forward and backward and then in the left and right directions, and sustain the in-
clined postures for a period of time. Patients unable to stand by themselves will be tested using
various assist devices (i.e.. crutch, cane, or bench). Testing of patients sitting on abackless chair

enables evaluation of severely acute stroke subjects who are not yetable to stand on their own.
Using a polygraph, continuous recordings are Obtained of the excursionof the center of pressure.

The center of pressure records are transposed to an x-y plot depicting the shifting in center of
pressure during standing and weight shifting activities.

FINDINGS TO DATE: In the last progress report it was noted that problemswere encountered which delay-
ed the progress of the project. These problems included the fact that insufficient funding was
allocated to purchase the required instrumentation. and subsequently in-house construction

was being attempted. When other circumstances began to impose considerable delay in this
project. appropriate funding was re-allocated, and the instrumentation was purchased. With this

new instrumentation it has been possible to move ahead on the patient testing aspects of
this project

To date we have been able to evaluate results from 25 control subjects. We have not as yet

done statistical analyses on these data, but several observations can be made by Inspection. It

appears as though there is relatively little difference in the pastoral stability and steadiness of
subjects tested either with shoes on or with shoes off. Most of these observations were based on a

comparison between barefoot stance and stance in normal low, flat street shoes.
Evaluations are also being conducted to determine the optimum stance required for uniform

data. Intuitively. requiring a subject to stand with feet directly together would bias the data
inasmuch as it would create an artificial unsteadiness. Likewise, requiring the subject to stand
with an extremely large stance would also bias the data. It was hypothesized that the "military
stance" (feet approximately shoulder width apart) should result in basically the most stabile
stance. To evaluate this, normal subjects have been asked to run through a series of foot stance

tests consisting of normal upright standing posture with each test having the feet spaced
progressively wider. Far uniformity the measurement of foot spacing was obtained between the
medial malleoli of the subject. By inspection of the data it was noted that a spacing ranging
between 5 and 25 centimeters resulted in approximately the same stability. consequently. at

the present time we are testing subjects with a uniform foot separation of 13 centimeters

between medial malleoll.

APPLICABILITY:
Intelligent use of services available to the hemiplegic calls for quantification of many of the

diagnostic and therapeutic procedures currently being utilized. This research is intended to pro-

vide a new quantification technique for evaluation of neuromuscular function, and correlation

of these findings with other clinical diagnostic tests and with specific courses of therapy.

108 Measurement Correlates in Chronic Low Back Pain;
EM G Studies, _Personality Profiles, Functional Performances,
and Their Changes Following Sympathetic Blocks

Principal Investigator: Steven F. Brener. MD.

Co- investigator: S. Wolf, Ph.D.

Status: Continuing (Extension Requested)

Dotes: November 1976-October 1977
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Annual Report Reference:

Emory University

Annual $24,482
RT Annual $8,689

#13. Page 29, R-60

Projected Total $24,482
RT % of Annual Total 35.5%

OBJECTIVES: To determine the effectiveness of lumbar sympathetic blockagein alleviating chronic low
back pain without accompanying physical rehabilitation by:

a. Monitoring paravertebral muscle activity before, during and following sympathetic blockage and
placebo (measured In quantifying units following analog to digital conversion of electromyo-
graphic data from low back musculature; angular degrees of change In back and hip mobility
evaluated as trunk flexion over hip and straight leg raising);

b. Examining personality profiles before and following lumbar sympathetic blockage and placebo
(administration of the Minnesota Multiphasic Personality Inventory (MMPI) measured in numeri-
cal units as a standard deviation);

c. Correlating changes in personality or neuromuscular states with objective functional improve-
ment following block therapy and placebo (analysisof measurements stated In (a) and (b) to
which is added a patient self-evaluation. UPTIME, defined as the amount of time that the patient
spends standing per week as measured in hours).

METHODOLOGY: Patients are assigned randomly to one of two conditions initially in a cross-over design:
(1) six sympathetic blocks over a two week period (three injections/week);and (2) six placebo
blocks over a two week period (three Injections /week). Psychogalvanic measurements are
taken at all six sessions for each treatment condition. Other data being collected before and
after the first treatment and after subsequent treatment sessions Include: EMG and joint range
of motion. MMPI information is obtained before first treatment and following the 12th treatment,
one and three months after the last treatment.

FINDINGS TO DATE: Data are now being processed. The code could not roken until after all the
subjects had completed the study.

APPLICABILITY: Data have shown that each year seven million Americans are disabled by low back pain,
with a consequent loss of 200 million man-days of work. Cases have been observed both at the
University of Washington Pain Clinic In Seattle and the Emory University Pain Clinic In Atlanta
where patients with chronic back pain have had as many as 10-15 back surgeries with no relief
of pain, at an estimated cost to society around S100,000 per patient. Data collected at the
Emory University Pain Clinic suggest that sympathetic block therapy structured In an operant
conditioning program for pain behavior control is of value in rehabilitating patients to function
despite well documented conditions of chronic degenerative spine disease. The clinician con-
fronted with problems of chronic back pain which have failed to respond to surgery has no other
choice than to put the patient on analgesic and tranquilizing medication, ultimately leading to
disability through drug habituation and abuse.

Information about the value of sympathetic block therapy as a technique for pain-control
could facilitate functional rehabilitation of patients previously limitedby pain and concomitant-
ly reinstate those unfortunate Individuals Into productive and meaningful lives.
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Tufts University (RT-7)
Medical Rehabilitation Research and Training Center

CORE AREAS

Biomedical Engineering

Using modern technology to develop products for environmental modification
and improved communication for persons with severe physical disabilities.

Consumer involvement

Research Into the state-of-the-ati and development of models for meaningful
participation In the rehabilitation process by persons with disabilities.

Universe of Need/Patient Care

Activities which have resulted In the development of a computerized functional
assessment and outcome evaluation system for medical rehabilitation facilities.

147



Tuns UNIVERSI

Carl V. Granger. M.D., Director
Tufts University Medical

Rehabilitation Research and Training Center
185 Harrison Avenue

Boston, Massachusetts 02111

PROJECT TITLES BY FY 1978 STATUS

COMPLETED ABSTRACT NO.

Electronically Aided Instruction for the Severely Physically
Disabled Non-Vocal (R.A Foulds, M.S.) = 109

Project to Document the Development of a Cooperative
Group Residence for Severely Physically Disabled
Boston Center for Independent Living, Inc.
(P. Corcoran, M.D.) 110

Evaluation of the Feasibility of a Twelve Week Physiologically
Paced Conditioning Program with Measures of
Physiologic. Functional and Psychologic Factors in
Hemiparetic Patients (TA Hoskins, R.P.T.. M.S.)

Federal Hearing on Recreation and the Handicapped
(J.A Minch, M.A) 112

Access to Careers in Science: A Feasibility Study to
Establish Communication Linkages to Optimize Career
Choices for the Severely Disabled Student In
Higher Education (M. Redden, Ed D.) = 113

CONTINUING

Research in Upper and Lower Extremity y Orthotics
(J. O'Leary M.S ) 114

Follow-Along Study of a Medically Disabled Population in
Fall River, Massachusetts.. A Controlled Trial of
Surveillance as a Means to Support Functional
Independence (C.V. Granger. M.D.) 115

Medical Rehabilitation Evaluation - Office of Technical
Assistance (Formerly titled Computer Retrieval of
Data for Long-Range Evaluation Studies of Medical
Rehabilitation) (C.V. Granger, M.D.) 116

Computer Aided Motor Communication for the Severely
Disabled Non-Vocal (R.A Foulds, M.S.) 117

Auditory Feedback as it Relates to Language Acquisition
and Utilization with the Severely Physically Disabled
(R. Foulds. M S ) 118

The Effect of Home Modification on the Functional
Performance of the Physically Handicapped
(J.C. Bretz, B.S., O.T.R ) 119

Feasibility Study of A Management Training Program for
Severely Physically Disabled Persons (B.E. Marquis) 120

Consumer Involvement in Rehabilitation OA Minch. M.A) 121

A Follow-Up Study on Vocational Rehabilitation-Outcome of
Patients Discharged from the Rehabilitation Institute
(M. Bernd, M.S.) 122

Comparison of Outcomes of Obese Diabetics to Obese
Non-Diabetics After a Multidisciplinary Program of
Alteration of Preventive Health Behaviors
(TA Hoskins, R.P.T., M.S.) =

123

149



Tufts University

Development, Testing and Application of a Phonologically-
based Communication System for the Non-Vocal
(C. Goodenough-TrepagnIer, Ph.D./Linguistics) .124

Integration of Independent Living into the Toro!
Rehabilitation Process (P.J. Corcoran M D ) 125

Voluntary Control of Autonomic Functions by Spinal Cord
Injured Persons: A Practical Application of Biofeedback
in the Treatment of Hyperthermio and Postural
Hypotension (E. Caddis. M.A) .126

NEW

Development of Training Curriculum for Consumer Trainers
(J.A. Minch, M.A) 127

DEFERRED

Medical Examinations (Including Functional Assessments)
of a Selected Sample from the Study of Highland Heights,
a Medically Oriented Housing Project for the Physically
Impaired and Elderly In Fall River (Comprehensive
Medical Examination of Experimentals and Controls in
the Study for Independent Living at Highland
Heights Apartments)

PROPOSED

Feasibility of Independent Living Trainers in a Transitional
Rehabilitation Education Program

Voluntary Control of Autonomic Functions by Spinal Cord
Injured Persons: A Practical Application of
Biofeedback in the Treatment of Hyperthermia and
Postural Hypotension



Tufts University

109 Electronically Aided Instruction for he Severely
Disabled Non-Vocal

Principal investigator: Richard A. Eoulds, M.S.

Status: Completed

Dates: November 1972October 1978

Cost: Annual $61204 Projected Total 8260,752 (RT
RT Annual $31,764 RT % at Annual Total 52%

Annual Report Reference: #12, Page 135, R-25

OBJECTIVES:

1. Seek out successful utilization of the Tufts Interactive Communicator in both the Vocational Rehabili-
tation and Special Education departments of the New England states.

2. Identify additional needs of the non-vocal population and develop alternative man- machine
interfaces.

3. Communicate with all centers using communication equipment developed by RT-7 and follow-up
on the clients using the devices.

4. Communicate with other researchers in the field of nonvocal communication and share exper-
iences and results.

5. Communicate with other reseachers In the field of non-vocal communication and share experi-
ences and results.

METHODOLOGY:
1. Identification of potential users in special needs programs and the training of local staff in the

operation of the TIC.
2. Follow-up and possible relocation of the ten devices placed under a similar program during 1975.

(Items 2 and 3 utilize the reporting forms developed during 1975. The reader is referenced to Project
25 of the 1974-75 Annual Progress Report of RT-7 for these forms).

3. Design of a less sophisticated communicator which displays symbols rather than orthographic
characters (The Symbol TIC or SymTIC) based upon requirements of six special needs classroom
teachers. These six locations are to be provided with a device.

4. Develop a more powerful communicator which Includes word and sentence processing, and
more flexible editing.

S. Develop a new interface that will take advantage of the more controllable hand control exhibfred
by many severely Involved cerebral palsied individuals. This will follow the readily available
literature on lapboard or letterboard design.

FINDINGS TO DATE: This project has resulted in the design and development of two significant communi-
cation devices The Tufts Interactive Communicator has become the model scanning com-
municator in the United States. The scanning procedures developed in this project have been
transferred to numerous efforts (both private and commercial) nationwide. The non-profit
production capabilities of the Tufts RTC have allowed over 80 units to be placed with clients at a
reasonable cost. Presently the TIC is very much in demand and a plan for commercialization is
being formulated. The current project #67 will combine the outcomes of this project and R-44
into a smaller, more versatile communication device, and will see it through to commercialization.

The second device of importance Is the tactile Tufts Interactive Communicator. This represents
a totally programable concept where an individual's personal lapboard or wordboard can be
converted into an electronic communicator. Eight of these will have been delivered to the
Massachusetts Department of Education by the Fall of 1978.

APPLICABILITY: Learning Is very slow for children with communication problems, even in the special
education classroom. The development of such a system promises to accelerate This pace and to
provide a dynamic Interaction between teacher and student which is necessary for effective
teaching. Such a system will free the class teacher from individual drill work and allow more time for
creative lesson planning or specialized instruction.
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110 Project to Document the Development of a Cooperative
Group Residence for Severely Physically Disabled Boston
Center for Independent Living, Inc.

Principal Investigator: Paul Corcoran. M.D.
Status: Completed
Dates: August 1974-October 1976
Cost: Annual $776 Projected Total $13,560 (RT)

RT Annual 5-0- RT % of Annual Total -0-
Annual Report Reference: #12, Page 227, R-55

OBJECTIVES: This project was designed to (1) assist in the development ofa group residence on the Boston
University Campus, (2) document the process, and (3) evaluate the first year of operation.

METHODOLOGY: A coalition of state agencies, Institutions and interested individuals pooled energy.
Information and resources to fund and staff an action-oriented non-profit organization capable of
training severely disabled persons to manage their own lives outside of an institutional setting. With
the cooperation of Boston University. rooms in a dormitory were made accessible and students
were enrolled in the program. Success with the first nine students led to expansion, To date. 90
individuals have participated in the BOIL program; many are now living independently.

FINDINGS TO DATE:

The process at BCIL Involved three stages:
a. Transitional living. Initially on the Boston University campus, this has since broadened to include

several other sites. One Is a modem, accessible housing project in Brookline, MA. The program Is a
first. structured step In introducing the physically disabled individual to a working knowledge of
his/her disability and basic life skills, preparatory to directing one's own Personal Care Assistants.

b. For motivated individuals with severe limitations. Cluster Housing developed as an intermediate
step, with minimal structure and peer support In apartments more integrated with the community at
large.

c. Independent living: Individuals are assisted in locating accessible apartments in the community at
large. Often these apartments are shared with live-in Personal Care Assistants whose services
render the physically disabled individual more Independent.

Out of this three stage process, we have determined that the final goal, independent living, is
feasible, realistic and cost competitive. BCIL facilities are less costly than a Level I nursing home or a
chronic care facility.

APPLICABILITY: The success of this program to date (in the face of some acknowledged administrative
difficulties) has demonstrated that Independent living is a meaningful and realistic goal for
persons with severe physical disabilities. We are now using BCIL veterans to develop programs
which, extended to include rehabilitation professionals and beginning earlier In the rehabilitation
process, will provide more Incentives to encourage physically disabled individuals to strive for a
life more productive than previously believed possible. Thousands of copies of the BOIL Reports
have been given to persons around the country who have expressed interest in developing
independent living centers. Summary articles by Drs. Fred Fay and/or Paul Corcoran have
appeared in several national publications and a 13 minute videotape documentary has been
developed by BCIL.

Evaluation of the Feasibility of a Twelve Week Physiologically
Paced Conditioning Program with Measures of Physiologic,
Functional and Psychologic Factors in Hemiparetic Patients.

'rinclpal investigator: Theresa A. Hoskins. RP.T.. M.S.
;lotus: Completed
Notes: November 1974September 1977
:ost: Annual $24,592 Projected Total $46,515 (RT)

RT Annual $20,812 RT % of Annual Total 85%
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Annual Report Reference: #12, Page 297, R-57

OBJECTIVES:

1. To demonstrate the feasibility of having hemiparetic patients participate In a 12 week physiologi-
cally paced conditioning program.

2. To identify factors which Interfere with the completion of the 12 week conditioning program,
3. To obtain measures of physical, psychological, functional, physiological variables prior to. during,

and at the end of the 12 week conditioning program to determine if there is a relationship among
any of them and between each of them to compliance with the program.

METHODOLOGY:
1. Hemiplegics who were discharged from the Rehabilitation Institute, who were screened by the

physician in charge of out patients for exercise testing were recruited for pre testing. Criteria for
admission to the program were at least 6 months after CVA with complete medical stability, lack of
symptoms of cardiac disease especially during exercise stress test, neuromuscular function at a
plateau, and motivation to participate In a conditioning program for 12 weeks,

2. The exercise pre test Included physiologic measures during two 5 minute sessions of submaximal
bicycle exercise on an ergometer. Measures during steady state included: EKG. heart rate, blood
pressure, respiratory rate, tidal volume, minute ventilation, and oxygen uptake. On the basis of the
patient's response to this test, a decision about the safety of entering the program was made, and
an exercise prescription assigned.

3. Psychological variables were measured for self concept variables, using the Social Vocabulary
Index and the Tennessee Self Concept Scale.

4. Functional variables were measured: ability to climb and descend stairs, ability to walk 50 yards on
level, ability to comb hair with affected an-n, ability to tie shoe laces with two hands, ability to write
name, Interview to obtain Barthel Score.

5. A regular schedule of exercise over 12 weeks. 3 days each week, for 1/2 hour of stationary bicycle
exercise under supervision was instituted Progression of training was made via increasing the work
load, and decreasing the resting phase on an interval schedule of pedaling. Each patient was
progressed according to his own tolerance, limitations and exercise prescription.

6 Each session records were kept of resting heart rate blood pressure, submaximal exercise heart rate
response, submaximal exercise blood pressure response, work load used for each submaximal
exercise, exercise to rest time ratio. After 6 weeks and again at 12 weeks ventilatory function in
response to exercise and oxygen uptake at submaximal exercise were taken. Also at these points,
self concept variables and functional changes were recorded.

FINDINGS TO DATE: Five females and three males have completed 12 weeks of bicycle exercises on a three
day per week, thirty minute session schedule. Two of three males adhered faithfully and enjoyed
the program, but the third man missed frequently, was depressed throughout. All but one female
finished the 12 week program, and she terminated her program for personal inconvenience
reasons after 8 weeks. The remainder of the females enjoyed the program.
Heart rate responses to a constant work load were lower in all but one subject for whom there was
very little change over the total program. This indicates a greater efficiency of cardiovascular
function after training.
Predicted oxygen uptake values were Improved in all except the one depressed male patient. The
amount of improvement did not correlate well with the adherence to the schedule.
The group as a whole exhibited positive self concept benefits of participation. The starting scores
were significantly different from the published norms, but were brought into the range of normal by
the end of the program. There was only one exception to this which was the Physical Self Score
(how one sees one's body, state of health, physical appearance, skills and sexuality), which
remained significantly different from normal.
Functional improvements were variable. One of the 3 males had a marked improvement, with
reduction in spasticity resi.ilting in improved gait, and greatly improved endurance. The other two
males showed very little functional change. Three of the five women showed marked functional
improvements, including greater stamina, and greater awareness of sensation in the affected
side.

APPLICABILITY: If feasibility is demonstrated for hemiparetic patients by this investigation, this will provide
rationale for a new type of rehabilitation service for patients who have hemiplegia, which may be
of benefit In increasing their overall confidence and function. Future studies may then be im-
plemented to investigate the effects of this type of exercise especially in cases of patients with
multiple handicaps. using specially adapted exercise equipment.
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112 Federal Hearing on Recreation and the Handicapped
Principal Investigator: Janet A. Minch, MA.
Status: Completed
Dates: October 1976.May 1977
Cost: Annual $37204 Projected Total $32,169 (RI)

RT Annual $32,169 RT % of Annual Total 86%
Annual Report Reference: #12, Page 241, R-61

OBJECTIVES: This project had three Objectives, all of which were achieved:

1. to bring together knowledgeable and concerned experts in the area of recreation needs of
handicapped individuals to formally set down the current state-of-the-art with respect to recrea-
tion for the handicapped:

2. to receive expert opinions, observations. and recommendations regarding recreation needs of
handicapped individuals from prominent professionals in the field, consumer representatives.
administrative officials, and other interested parties:

3. to develop a final report of the hearing's findings for the ATBCB and the Department ofthe Interior.

METHODOLOGY: A cooperative effort by Tufts RT-7. the ATBCB, the Department of the Interior (DCI), and
several other organizations and individuals suceeded in providing all phases of preparation,
recording and analysis of the hearings. Three specific RT-7 tasks in conjunction with the hearing
dealt with arrangements for the hearing:

1. RT-7 staff first established contact with the National Recreation and Park Association and the
Sheraton Boston to verify certain physical arrangements for the recreation hearing oriel to make
other arrangements including housing and transportation, to assure a productive hearing:

2. Staff arranged for amplification and recording of the proceedings of the hearing and made
arrangements for and employed a court reporter to provide a verbatim transcript of all hearing
proceedings.:

3. Staff received a list of all examiners and witnesses attending the Boston hearing and made
necessary roam and travel arrangements.

Following the hearing, RT-7 received the transcript from the reporter and prepared a final report
consisting of:

A An abstract of the presentation and cross-examination of each witness at the hearing including
his or her suggested recommendations and options.

B. A categorized analysis of the entire testimony which reflects a factual synthesisof various areas
of concern.

C. A list of formalized recommendations resulting from the hearing.

The final report has been submitted to the Architectural Transportation Barriers Comolionce Board.

FINDINGS TO DATE: The following recommendations are based on analysis of the testimony provided in
the recreation hearing. They are in a sense, a consolidation of individual opinions: they reflect
what the majority of witnesses presented as key actions for follow-up on the hearing.

Meaningful policy, program, or practice changes would derive from implementation of the
final recommendations:

k Initiate and Implement National Policies that Demand Compliance with Existing Lows
1_ The President should direct agencies to implement action programs and policies on Public Laws

90-480 and 93-112 that aggressively support as a high priority the needs of disabled citizens.

2. Incentive fundings and priority policies should be developed and implemented to bring existing
facilities and transportation systems into compliance with current accessibility laws.

3. Barriers to employment, such as those discouraging the hiring of qualified personnel who under-
stand the needs of disabled persons, should be removed and affirmative action policies upheld.

B. Develop Appropriate Recreational Resources.

1. A national public policy on recreation for disabled children, youth, adults, and elderly snould be
develo
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2. Recreational program services for disabled persons should receive higher priority and thus a
greater portion of available and new funds.

3. An Information center on the recreational needs of disabled persons, resources, and research
should be established to communicate information to disabled consumers, recreation profession-
als, and the general public.

4. Mechanisms that Involve disabled individuals and their representatives in meaningful roles in
program planning, development, and evaluation should be required.

C. Stimulate Research In Recreation for Disabled Persons.

1. Funds should be awarded to explore the use of outdoor space by disabled persons and to refine
design standards.

2. Pe search grants should be available to develop new technologies. equipment, and program s
for use by disabled persons in recreation.

3. Criteria for planning and design should be developed that encompass the quantity and quality
of use of recreational space by handicapped persons.

APPLICABILITY: The final report included abstracts of testimony, analysis of informeition presented. and
recommendations. The report was submitted to the Architectural Transportation Barriers Com-
pliance Board for delivery to the President and Congress and was distributed to numerous
public and private agencies.

11 S Access to Careers in Science: A Feasibility Study to Establish
Communication Linkages to Optimize Career Choices for the
Severely Disabled Student in Higher Education

Principal Inveshgator:
Status:

Dates:

Cost:

Annual Report Reference:

Martha Redden, Ed.D.

New/Continuing/Completed
November 1976-October 1978

Annual $26,216
RT Annual $22.668

#12, Page 263. R-64

Projected Total $47,043(RT)
RT % of Annual Total 86%

OBJECTIVES: The first major objective of the project is to enhance the career oporfunities available to
disabled persons.
The second major objective of the project is to test the effectiveness of involving consumers
(the disabled students and scientists) in planning, delivery and evaluating a specific rehabili-
tation service (the community networiz).

METHODOLOGY: A coalition of Tufts RT-7, American Association for the Advancement of Science Oppor-
tunities for Handicapped Individuals in Science (WA), The American Coalition of Citizens with
Disabilities, University of Massachusetts/Boston Disabled Students Program, and ABT Associates
has developed the original plans for the communication network feasibility study. Disabled
scientists Identified by the AAAS and disabled students will play a vital role In the project. The
project is guided by and aimed primarily at the needs and concerns of a major consumer
group -- the severely physically disabled student preparing for a scientific career.
Martha Redden (Director, WS Opportunities for Handicapped Individuals in Science) and
Wayne Fortunato-Schwandt of the same office will be primarily responsible for coordinating
Boston and Washington activities, and maintaining responsibility for the budget and dissemina-
tion of the newsletter.
Under supervision from Andrea Schein. Director of the Resource and Counseling Center for
Handicapped Students at University of Massachusetts /Boston, the bimonthly newsletter is
compiled and edited by disabled college students. The project staff has selected an editorial
board of disabled college students living in the Metropolitan Boston area. The editorial board
works an average of four hours a week Including regular general meetings. It is the responsibility
of this beard to solicit articles for publication, prepare written materials. rnakedecisions regard-
ing the appropriateness and general interest of materials received, edit and prepare a lay-out,
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and produce editorial writing. The board presents and discusses work in regular meetings with
the project staff. The editorial board prepares the final draft of the newsletter for publication by
the deadlines established by the project staff. The final typing, printing and mailing of the news-
letter is done by AAAS. Each Issue contains a description of the sponsoring agencies, funding
source, and editorial board. In addition, a question and answer column offering technical
assistance on campus accessibility and an Sections 503 and 504 iscontributed by Cheryl Davis,
The mailing list of the newsletter is made up of college disabled student programs and/or organ-
izations. disabled scientists, consumer organizations of and for disabled individuals, science
departments, college administrators, selected scientific professional societies, and, as a result of
additional funding from the Bureau of Education for the Handicapped, high schoolguidance
counselors.
Frederick Fay, Tufts RT,7 Director of Research, has overall responsibility for evaluation of the
project. The major sources for data for the evaluation are (1) structured feedback from project
staff and consultants, including written reports on editorial board meetings (2) written structur-
ed evaluation torrns included in the first and last issues of newsletter and (3) unsolicited comment
comments.

Tied in with each of the three evaluation measures will be items related not only to the communi-
cations network itself. but 0150 to the method by which it is implemented. In other words, specific
measures mil examine the impact of the "consumer service provider," that is, the disabled
students and disabled scientists in planning and delivering the rehabilitation service (newsletter).
A variety of methodological Issues (e.g., paid vs, unpaid consumer involvement, optimal
consumer/provider mix in service delivery, impact of specific approaches, etc.) will be analyzed.

FINDINGS TO DATE: The findings and the overview on the development of this research are detailed in the
report. This publication specifies the informational needs within education and scientific
comrnunities,regarding implementation of Section 503 and 504 of the RehabilitationAct of
1973 as it pertains to severely physically handicapped individuals who are pursuing higher
education degrees.

Additional information contained in the report evaluates the use of severely physically disabled
persons as part of the development process for the publication. Impacts and resultsare specified.
Several key questions covering the usefulness of this communication network are included
in the evaluation section.

APPLICABILITY: This study will provide policy makers at colleges and universities with information on how
to develop greater oppoqunities for severely disabled studentson their campuses. Thus a major
anticipated immediate program and practice change takes place as colleges implement
Ideas presented through the proposed Communications network.

114 Research in Upper and Lower Extremity Orthatics
Principal Investigator: James O'Leary, M.S.
Status: Continuing
Dates: January 1971-October 1979
Cost: Annual $36,546 Projected Total $102,663 (RT)

RT Annual $18,998 RT % of Annual Total 52%
Annual Report Reference: *12, Page 133, R -24

OBJECTIVE: To investigate methods of manufacture which will make light Weight orthotics more readily
available.

METHODOLOGY: Experience In experimentally fabricating orthoses Indicates that the process of forming
from plastic sheets is relatively easy to master as a task. It does, however, require a significant
Investment in training time to master these skills.
Improvements are being sought in fabrication methods and design of thesedevices which will
reduce the initial cost of gaining lightweight Wilt-Nies capability. The vacuum toning process
reduces the leaning effort required, but commercially available equipment for this process is
expensive, Development of an inexpensive vacuum forming system to be used In an orthotist's work
area has been a primary step in this project.
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A system which Meets these needs was designed earlier in this project ( id is currently in use in nine
locations. This usage Is being evaluated far possible problems or areas where Improvement could
be obtained.
Further effort is required In the area of orthotic design that utilizes the properties of polypropylene.
The use of the vacuum forming system in the fabrication of °Moses other than the ankle-foot
device is presently being Investigated.

FINDINGS TO DATE: The project has concentrated on the effort to develop more effective utilization of
vacuum forming systems through the Inclusion of other orthotic and orthopedic devices as
possible products from such a system. Work has progressed on the plastic knee brace. as well as
a variety of long leg orthoses.
Design of the existing vacuum forming system has been stabilized and described in various
publications. Units built by the BMEC have been provided to Moss Rehabilitation Hospital, The
Veteran's Administration, and TZT-3 at the University of Washington at Seattle. A fourth unit has
been provided to the University of Washington for use in their project is South America. Certain
design changes may result from reports from these locations.
The design of a large sized vacuum forming table which can accept molds the size of wheel-
chair parts has been completed, Technology similar to the smaller table was used in order to
make this a cost effective device. Construction was accomplished during the summer of 1977,

Custom fitted polypropylene foot-ankle orthosis has a problem regarding an increased occur-
ence of breakage. The failure has predominantly been in the ankle area and has been brittle
in nature. For this reason, tests were conducted to determine the causes of these failures. Three
different sample groups were tested. These include: (1) samples exposed to sunlight for long
periods. (2) samples heated and rapidly cooled, as in the brace forming process, and (3) sam-
ples to determine the edge effects, rough edges vs. fire polished_
Each of these groups were put through a battery of tests which include a iowspeed tension test.
high speed tension test, and a dynamic tension and compression cycle at various speeds. The
dynamic test was done in two modes: the first was a force limited test. and the second was a
deflection limited test.
From the tests, it was recommended that the cooling rate of the plastic in the forming process be
increased substantially from the present rate. This will allow finer crystalization of the plastic and
increased fatigue and impact resistance. It is also recommended that the brace be trimmed
back in the ankle area, to allow for mare flexing when it is possible to do so.

APPLICABILITY: It is expected that this work will result in wider availability of lightweight orthotic devices.

115 Follow-Along Study of a Medically Disabled Population
in Fall River, Massachusetts: A Controlled Trial of
Surveillance as a Means to Support Functional Independence

Principal Investigator:
Status:

Dates:

Cost:

Carl V. Granger, M.D.

Continuing
November 1973-June 1978

Annual $37,551 Projected Total $106,439(RT)
RT Annual $29,388 RT % of Annual Total 78%

Annual Report Reference: #12. Page 35, R-35

OBJECTIVES:

1. To determine if follow-along of patients discharged from a hospital rehabilitation unit who are
under the surveillance of case aids can reduce file number and severity of acute medical care
Incidents or hospitalizations and/or chronic institutionalizatIons;

2, to test whether periodic objective and comprehensive assessment of functional capacity in these
patients provides a practical measurement of outcome and/or provides a useful indicator of
sustained capacity and maintenance care needs of rehabilitation patients.

METHODOLOGY:
1. The study group will consist of patients discharged from rehabilitation trec lrnent and evaluation
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programs in the greater Fall River area during the 18-month period following the beginning of the
study. The study group will be stratified on the basis of a five category diagnostic procedure. Each
member of the study group upon discharge from the rehabilitation treatment program will be
randomly allaccrted to one of three groups of about 75 patients.

2. Group I will be kept in contact by case aides who will note any change in functional capacity
subsequent to discharge. Changes will be evaluated by a professional rehabilitation team which.
in addition, will evaluate the group upon admission to and discharge from thn rehabilitation
program and at 6 and 12 months after discharge. Appropriate rehabilitation steps will be takenon
the basis of those evaluations.

3. All members of groups 2 and 3 will be evaluated by a professional rehabilitation team upon
admission to and discharge from the rehabilitation program, at 6 months after discharge for group
2 only) and at 12 months after discharge, Appropriate rehabilitation steps will betaken on the basis
of each evaluation.

4. Measurements of the functional life status and quality of life status will be taken of each member of
all three groups on admission, discharge. and one year after discharge. Outcome measures
pertaining to hospitalization, instulitionalizcrtian, medical status, and medical care services will
also be obtained for all members of the three groups for the one year period following discharge.
The Programmed Summary of Functional Status (PSFS) anda Quality of Life Measures will be used.

FINDINGS TO DATE: A Joint program in rehabilitation research has been established between the Tufts
Rehabilitation Institute and the Hussey Hospital in Fall River. The PSFS has been applied on 150
patients In the Fall River area with satisfactory results. A social Interview is being developed. This will
include quality of life measures previously developed and utilized in a number of other research
studies. Arrangements are being made with the Home Health Agency of Fall River for the services
of the case aides who will provide the follow-along intervention surveillance.
A total sample hos been developed of 142 persons: 41 in Group I.49 in Group II and 52 in Group
ill. The mean age is 58.9. After attrition due to death, moving away or loss to follow up by refusal,
114 persons completed the post -test interviews. Analytic techniques will be used to test change
in functional status between pre e--test and post-test and to determine the impact of the medical
monitoring and friendly visitor Intervention.

APPLICABILITY: There is a great need for the development of a program to evaluate the fallow-along
approach to the care of chronic rehabilitation patlents as well as more efficient medical care
delivery with fiscal containment. This program is concerned with both areas as well as the
development of more specific Information on the functional assessment of patients.

116 Medical Rehabilitation Evaluation - Office of
Technical Assistance

Principal Investigator: Carl V. Granger, M.D.
Status: Continuing
Dates: November 1973. October 1978
Cost: Annual $55,855 Project t Total 8208,793(RT)

RT Annual $37,574 RT % of Annual Total 67%
Annual Report Reference: #12, Page 41, R-36

OBJECTIVES:

1. To optimize hardware and software configurations on the PDP 11/70 Standard Mumps Computer
System to permit the most rapid and efficient data entry, storage and retrieval, with maximum
flexibility for data display and statistical analysis.

2. To enlarge the data bank to accommodate patients/clients of diverse types and settings and to
add assessment modules forspecialized problemsof arthritis, mental and emotional in ipairrnents.
communicative deficits and growth and developmental disabilities,

3. To add muitivariate statistical analysis and cost data to the functional assessment system.
4. To experiment with different display formats for management and program evaluation reports to

determine those that are likely to reflect accomplishments of rehabilitation, difficulties in case
management, and to Indicate areas and directions for corrective action or Improvement.

5. To continue to test the validity of functional assessment levels as compared to needs. services
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rendered, outcomes achieved, efficacy of therapeutic interventions, counseling and costs.

b. To develop "prognostigrarns" for predicting likely outcomes.
7. To assist interested rehabilitation facilities in participating in the evaluation system through

technical consultation and advice.
8. To extend functional assessment into the training experience of rehabilitation and health care

workers such as residents in PM&R, nurses, therapists and counselors.

METHODOLOGY: A tested and established system of data collection called Long Range Evaluation
Summon,/ (LRES) using coded worksheets is in operation. Computer systems ore operational at
Tuft New England Medical Center (PDP 11/70, MUMPS language) and at The Memorial Hospital
(IBM 370, COBOL) for inputting data and producing patient reports. Software programs are
being developed to accommodate diverse patient/client populations, to produce manage-
ment and evaluation reports and permit interchange of data between the two systems.

FINDINGS TO DATE: This project is a continuation and expansion of the prior project, "Computer Retrieval
of Data for Long Range Evaluation Studies of Medical Rehabilitation." The computerized
patient/client record technique allows tracking of individuals served through various programs
of care, judging of degree of severity of disability through objective measures, and allows
comparison of outcomes of treatment for various individuals. Training workshops are conducted
several times per year to teach the method of functional assessment.

117 Computer Aided Motor Communication for the Severely
Disabled Non-Vocal

Principal Investigator: Richard A. Foulds, M.S.

Status: Continuing
Dotes: November 1973 - October 1978

Cost: Annual $33,910 Projected Total $158,475 (RT)
RT Annual $28,632 RT % of Annual Total 84%

Annual Report Reference: #12, Page 159, R-44

OBJECTIVES: The research will be directed towards maximizing the motor communication rate of the
severely disabled non-vocal person through the use of a high speed digital computer. Several
noncomputerizect communicators have been developed in recent years which Interpret "yes"
"no" commands and allow the motivated client to communicate at a rate of up to 12 words per
minute. This is well below the speed of an average typist (approximately 55 words per minute) and
far below the rate of human speech which can exceed 200 words per minute. The relatively slow
rate of those communicators can result in extreme frustration on the part of a user with normal
intelligence.

METHODOLOGY:
1. Develop a computer software package which will anticipate the redundant Information in a

message and thereby increase the motor communication rate. The computer software package
will reside in a large general purpose digital computer (most likely the DEC System 10 at Tufts
University) and will be accessed over the telephone lines, Program evaluation will be performed on
a cathode ray tube (CRT) display

2. Do exploratory studies on normal Individuals Interacting with the "intelligent" communicator to
establish its utility. A baseline for motor communication rates will also be established at this time.

3. Once the programmable communicator Is functional, it will be introduced Into the special educa-
tion classroom for use, Progress of the students in their reading and writing abilities will be assessed
both before and after the Introduction of "Intelligent" communicator to indicate their progress.
Based upon the exploratory studies, a prototype communicator will be developed which will be
Integrated into a clinical setting. Tests will be performed to determine the Increase In comrnunica-
Hon output rote (If any) and to Identify difficulties in the man-machine interface. These difficulties will
become the focus of future design efforts.

FINDINGS TO DATE: The concept of anticipatory scanning based upon statistical information has offered
ideal typing improvement since the early analysis of the data. The engineering effort has been
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aimed toward developing the appropriate human-machine interface and the hardware de-
velopment necessary to put a device into a clinical testing situation.
The major accomplishment of this past year has been to refine the concept of a dynamically
scanned keyboard that was introduced in the RT-7 Annual Report for 1975-76,
This system not only reduces the amount of time required to output a message, but also reduces the
amount of physical effort required to make that output.
Each of the two dynamic characters will require only a single switch signal. Since they potentially
represent 75-80% of the choices, there will be a reduction of 35-40% of physical effort. The typing
rate Is Improved by nearly 40% depending upon the message.

APPLICABILITY: The development of an "Intelligent" communicator which can increase the motor com-
munication rate of a severely disabled non-vocal individual should have a profound effect on all
his social encounters. Among other things. it may allow a more valid assessment of the intelligence
of such an individual by bypassing his motor disability.
The importance of effective communication in rehabilitation cannot be overstressed. The need for
a means of expressing desires and feelings is one that must be satisfied in all people regardless of
their disability. The Importance of this project is that It will allow a person to perform at the highest
level of his ability. As described in the introduction to the Biomedical Engineering core -area of
research, this project is consistent with RSA research objectives in Research and Evaluation Area
"N-, Rehabilitation Engineering.

118 Auditory Feedback as it Relates to Language Acquisition and
Utilization with the Severely Physically Disabled

Principal Investigator: Richard Foulds, M.S.
Status: Continuing
Dales: July 1976-October 1979
Cost: Annual $28,195 Projected Total $124,808

RT Annual $270345 RT % of Annual Total 96%
Annual Report Reference: #12, Page 148, R-58

OBJECTIVES: The primary objective of this project is to study the usefulness of auditory feedback (as
provided by synthesized speech) in the expressive language development of the nonvocal
individual. This will be accomplished by

1. The creation of a prototype device which will provide appropriate interfaces for the user, visualfeedback, and auditory feedback.
2. Testing of the system with several nonvocal individuals specification of the device options based

on data from the pilot study.

T

METHODOLOGY: The methodology includes the design of the prototype device using the laboratory
computer (PDP 11/20), a Votrax VS-6.4 voice synthesizer, and various interface systems made
available through other RTC communication projects. The system accepts a phonemic input
from one of the interfaces and displays that phoneme graphically on a video monitor, Simut-
taneously the synthesizer responds with the spoken utterance. Following a "space" selection,
the synthesizer speaks the word by joining all of the previously chosen phonemes.
Once the hardware has been tested, a procedure for training is implemented. The Goldman-
Lynch sounds and symbols set has been chosen. The orthography of the set is compatible with
the video monitor, and the curriculum is welldocumented for teaching to the project subjects.
Several subjects will be taught to use the system in order to observe its effects upon the com-munication procedure.

FINDINGS TO DATE: To date, the computer prototype has been made operational. Three subjects are
currently being trained on the system using a modifiedGoldman-Lynch Curriculum, Results will
be forthcoming. Also of Importance has been the development of modifications to standard
language tests. The Carrow and Peabody test have been successfully modified to allow for
minimization of error due to motor dysfunction,

APPLICABILITY: It is hoped that the results of this oroiect will lead to an improvement in expressive fang-
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uage in the nonvocal individual. This project is seen as a basis from which further studies in
language (Ref. Project R-69) and voice synthesis (Ref. Project R-68) can continue.

119 The Effect of Home Modification on the Functional
Performance of the Physically Handicapped

Principal Investigator: Jonathan C. Bretz. B.S., 0.T.R,

Status: New/Continuing

Dotes: July 4976-October 1978

Cost: Annual $44,418 Projected Total $66.75 T

RT Annual $35,381 RT % of Annual Total 8tt

Annual Report Reference: #12, Page 183, R-59

OBJECTIVES:
1. To determine the extent to which structural modifications of private dwellings( homes, apartments)

improve or heighten the functional performance of physically handicapped persons living therein.

2. To apply measurement instruments of functional assessment to persons with disabilities in
inaccessible and accessible home structure before and after architectural modifications.

3. To present data on the benefits and costs of the Rehabilitation Adaptation Service project to
health insurance companies and other fiscal third-parlyagencies (e.g. Medicaid, Medicare) and
to encourage them to add Rehabilitation Adaptation Services coverage to their policies.

4. To facilitate future investigation of the relationship between functional performance in the homes
of physically handicapped individuals and home modification.

METHODOLOGY: For purposes of this research project, candidatesfor home modifications were screened
on three criteria:

1. ability to perform activities of daily living is limited due too physical disability (i.e., personswho are
paralyzed. required ambulation aids, have neurological diseases, etc.):

2. live within a forty mile radius of TNEMC;
3. are willing to have functional assessment evaluations adrnin istered before and after modifications

are made (for purpose of this research project, requirements were mare stringent that standards
that might be developed by independent or state agencies.)

Early in the project, a brochure was designed and sent to professionals with clients who might
meet the requirements. Referrals could be made to the project coordinator by telephone for
consideration as a study participant.
The modifications undertaken by this study were limited to $500.00 per client, partly due to
budget constraints. but mainly to extend the revenue to as many people as possible. To date,
the most impressive outcome of this project has been the number of low-cost modifications: at
the end of the first project year (October 30,1977), the average cost per client (total 23 clients)
was $397.93. This includes ramps, bathroom and kitchen modifications, threshold removal, and
door widening.
Once referred, the next step involved a carpenter and an 0,T.R. to determine, by home assess-
ment, exactly what was needed by the individual. Again, if the estimate was within the $500.00
limit, the modification was applicable to this study.
Before the modification was started. an adapted version (developed especially for this study) of
the Granger Long Range functional Assessment (RT-7 Annual Report, 1975) form was administer-
ed to determine the present functional level of the individual. Once the work was completed
and an appropriate time was allowed for the person to become accustomed to the change
(i.e., 6 weeks), the some form was administered again. Any changes in functional indepen-
dence would show in the analysis of these forms. Further statistics will be obtained through
comparison of study forms to those of non-study forms.

FINDINGS TO DATE: The data that has been collected and analyzed to date. appears to show that struc-
tural modifications work in increasing a disabled person's functional independence, The
functional assessment form used categorizes, depending upon the amount of assistance
needed, each Darticioant into one of five areas least, sliahtiv, moderately. severely, or bra-
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foundly handicapped. To date, the data collected before the modifications were done, placed
10% of the participants in the moderately handicapped category, 60% were classified severely
handicapped, and 30% profoundly handicapped. When compared to the final data for these
same participants, a discernible difference can be seen 40% were found to be moderately
handicapped, 40% severely handicapped and only 20% profoundly handicapped. Although
these results do not include all of the data, it is felt that they are representative of the final
outcome.

APPLICABILITY: The investigator recognizes that home adaptation is an important need for the physicallly
handicapped person to live independently. As rehabilitation personnel work with the handi-
capped, they focus on two major aspects. The first is !he restoration of function through en-
couraging the residual abilities of the patient. The second is the adaptation of the patient's
environment. The first focus is usually the concern of the rehabilitation team, consisting of the
physician. rehabilitation nurse, physical and occupational therapists. The occupational
therapist of this team has been traditionally expected to zero inon the adaptations for physically
handicapped individuals. Through the use of self-help devices, equipment, etc., an attempt
toward independent living is built into the treatment planning. The occupational therapist,
therefore, manipulates the environment while teaching the restoration of function. Hence, their
involvement with home modifications.

Once the client is sent home, however, many casesoccur where those rehabilitationskills attain-
ed by this patient in the hospital are impossible to execute due to the need of structural changes
in his home. The disabled person confined to a wheelchair views the environment from a different
perspective than the able-bodied person. First of all, his height is cut down to the height of the
choir. Secondly. his width Is added to through the dimension of the chair. Thirdly, this person has
difficulty getting through doorways, up to closets, cabinets, under tables, kitchen sinks, using
bathroom facilities or getting basic household tasks completed.

The deficiency in proper home structure and adaptation have made it quite difficult if not
impossible for some discharged physically handicapped persons to live independently. The
medical rehabilitation team may not be able to complete their job of assuring maximum
independence of their patient when these home adaptations are not available. Some of the
handicapped elderly. for instance, have no other choice but to enter a nursing home. Some of
the young disabled go to chronic care facilities an unnecessary waste of human resources.
Successful vocational rehabilitation is more likely if the person with severe physical disability is
able to function independently in his home environment. In particular, if a person cannot get
in and out of his home, it is difficult to get to and from work. A major portion of these problems
may be remedied by the teamwork of a carpenter and the occueetional therapist.
With current pressures on the various third part coverage organizations to cut costs and prevent
institutionalization, this service becomes more siginificant from a cost-effectiveness angle. A
number of cases have come to our attention where recovery was delayed, accidents happen-
ed. hospital stays were prolonged, needless costs were incurred for the services ofhomemakers
and home health aides, or patients went to nursing homes or chornic care facilities, all for the
lack of a Rehabilitation Adaptation Specialist.

A major question in both Area A, Universe of Needs, and Area B, Selection and Counseling
Process. Areas of the RSA FY 1977 R&E Strategy, relates to functional assessments and other
measures used in the Comprehensive Needs Study as well as measures that examine the extent
to which the environment is severely handicapping.

The project also ties into Area N. Rehabilitation Engineering. A research objective there is to
develop methods of eliminating architectural barriers which hinder the mobility and employ-
ment of persons with severe disabilities,

120 Feasibility Study of A Management Training Program
for Severely Physically Disabled Persons

Rrinclrol Investigator: Bruce E. Marquis
Status: New /Continuing
Dates: July 1976-June 1978
Cost: Annual $24,169 Projected Total $18,577 (RT)

RT Annual $18,194 RT % of Annual Total 75%
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Annual Repart Reference: #12, Page 233, R-60

OBJECTIVES:

1. Document a detailed curriculum for this on-the-job training program for potential managers.
2. Establish linkages with management schools in the Greater Boston area in terms of their support

for the involvement of persons with severe physical disabilities in academic programs in business
administration and management.

3. Maintain appiopriate supervision of four trainees at primary job sites.

4. Provide a plan of supervision of the trainees in order to assure consistency in expectations toward
their performance.

5. Evaluate the progress of the trainees, as well as the appropriateness of the curriculum and the
quality of the training settings.

6. Develop career opportunities for the trainees and other severely physically disabled persons in
private and public social service agencies and industry.

7. Demonstrate the feasibility of such an on-the-job training program.

8. Document the results of the program after two years and disseminate the data to other rtinent
persons and organizations for review and comment.

METHODOLOGY:

1. The curriculum was further developed for use by the trainees, linkages with schools dmanage-
ment were maintained, and the recruitment of trainees was continued.

2. Regular meetings of the trainees and primary personnel were provided to insure proper s pervision
of the trainees and support for the implementation of the program plan.

3. Evaluation tools in the form of written examinations were utilized: in-depth interviews _ id obser-
vation of on-the-job performance also was used,

4. The research committee worked with industry and social service agencies to develop career
opportunities for the trainees.

S. Consumers were involved in all asp_ ects of the planning, implementation, and evaluation of the
program.

6. A faculty of able administrators and resource persons continued to instruct mini-courses (6 hours
of volunteer time) in the following skill-development areas:

Board & Committee Work
Community Organization
Consumer Involvement
Educational Methods
Facility Management
Fiscal Management
Fund Raising
Government Relations
Interpersonal Relations
Leadership

Legal Issues
Objective Selling
Planning
Problem Solving
Program Development
Public Relations
Relations with Professional Community
Research and Evaluation
Vocational Rehabilitation
Volunteer Development

The mini-courses were open to auditors, who are persons with severe physical disabilities, employ-
ed in other settings, and who chose to participate in the mini-courses Only.

7. Specialized management training skill development was provided through intensive three-day
sessions utilizing American Management Association course materials. Through audiovisuals,
guide books, lectures and discussions, information on principles of management and leader-
ship were provided. A grantsmanship course (n days long) provided several trainees with
intensive skills, useful in present and potential positions.

FINDINGS TO DATE: The first report including evaluation of the research project details the growth of the
program. This report isolates several factors to take into consideration in implementing a nage-
ment training project,

APPLICABILITY: Information from this project is most useful for rehabilitation professionals working with
severely physically disabled persons in employment placement and on the job. Disabled persons
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will find the study informative and useful as they relate the experiences of job trainees to thorn-
selves. Persons working on issues of the Rehabilitation Act, Section 503 and 504 should find the
information useful. Federal and state rehabilitation services administrators will also gain insight
into gaps in service areas and needs of severely physically disabled persons. Rehabilitation
agencies should find it helpful in practicing "affirmative action" themselves.

121 Consumer Involvement in Rehabilitation
Principal Investigator: Janet A. Minch, MA.
Status: New /Continuing
Dates: October 1976-October 1979
Cost: Annual $40,892 Projected Total $103A28 (RT)

RT Annual $35,358 RT % of Annual Total 87%
Annual Report Reference: #12, Page 247, R-62
OBJECTIVES:

1. Determine the state of the art in consumer involvement nationwide.
2. Demonstrate the feasibility of model programs of consumer involvement.
3. Explore feasibility of establishing a Consumer Involvement Center.

METHODOLOGY: The methodology for Objective 1 is to develop questionnaires based on information
needs to assess Chapter 25 implementation and difficulties, One Questionnaire, designed for
use with state agencies, will survey the eighty-one general and blind programs. Another survey
questionnaire will be designed to survey a sample of the over 2,000 consumer organizations of
disabled persons. to determine their interest in and level of consumer involvement with vocation-
al rehabilitation agencies. A detailed statistical and analytical presentation of survey results will
be included in the report as well as discussion of various models.

The Massachusetts Rehabilitation Commission provided funds to explore rr edels of consumer
involvement in Massachusetts. Consumer organizations were selected to provide a program
service component available to the rehabilitation agency and its clients and a structure for
policy consultation to focus on issues of importance to the disabled community. Contracts are
agreed to between Tufts and the consumer organizations. Technical assistance and grants
management are functions provided by the staff of RT-7. Two model types, Individual Policy
Consultation and Consumers as Citizens, are provided directly through Tufts RT-7 to the rehabili-
tation agency. Program assessment and evaluation will be undertaken by consultants and Tufts
program staff. Emphasis is placed on expected outcomes and measures of the degree to which
these are realized through prog; e-ri efforts. A final report will detail project rnetnodology of the
first nine Months of the program. Follow-up evaluations will clarify how the progrern changes
over time.

The methodology for Objective 3 is to involve persons with expertiseand experience in the issues
facing disabled persons as recipients of service to discuss and explore the feasibility of a Con-
sumer Involvement Center. Through brainstorming sessions, literature and research review,
analysis of training needs, inquiries into the rehabilitation community, particular needs and roles
will be isolated. If determined feasible, a small group of persons would work together to deter-
mine the basic structure and specific objectives of the Center. It would involve nationally
recognized leaders, such as Harold Remmes, Fronk Bowe. Fred Fay, and others who have
personally undertaken activities in this area and who will share Informationand train others. The
Center would have particular capability to serve asa clearinghouse for consumer involvement
information, continue ongoing selected efforts that originate within the core area, provide
training and technical assistance and other service programs as feasible.

FINDINGS TO DATE: Objective one, the questionnaire for he nationwide study. is still being analyzed and
the findings have not been reported.

In the demonstration model project, objective two, the first year evaluation report draws the
following conclusions and recommendations for consumer involvement programs in state
rehabilitation agencies.
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Formalize a Structure for Consumer Involvement
1. Define Agency Consumer Involvement Goals and Objectives
2. Determine an Agency Definition of the Consumers
3. Determine Program Position within the Agency's Broader Goals
4. Define, Develop and Disseminate Guidelines for Consumer Involvement

vide Additional Involvement Support to Consumers
1. Designate a key Staff Position to Develop and Coordinate the Implementation of Consumer

Involvement
2. Develop Resources (agency materials, budgets, information. etc.) in Understandable Language
3. Adequately Finance the Program (agency and consumer participation) at all Levels
4. Provide for Support Services such as Interpreters, Personal Caro Attendants, Accessible Meeting

Sites. Accessible Transportation, etc.

Foster Growth of Con Sumer Involvement
1. Encourage and Expand Agency Staff Participation in Consumer Involvem n
2. Sanction Efforts for Staff to Gel Involved in Consumer Activities
3. Implement Outcomes of Consumer Involvement Wherever Possible
4. Maintain a Hiah Priority on Consumer Involvement Activity

Encourage Training In Consumer Involvement
1. Finance Training Program Skills to Improve Consumer Involvement
2. Explore New Training Methods for Outreach and Participation
3. Train Additional Persons (agency and consumers) in Consumer Involvement Skills

Publicize Consumer Involvement
1. Actively Disseminate Informaion within the Agency to Consumers and the General Public
2. Identify and Report on Results of Consumer Involvement

APPLICABILITY: The findings of this project will be of direct interest and benefit to disabled persons, state
rehabilitation agencies, federal rehabilitation services administrators and others interested in
consumer involvement programs. It will be useful for program planners, implementors and
evaluators. Clients of rehabilitation agencies should find the information useful for understand-
ing and participating in slate rehabilitation agency activities.

122 A Follow-Up Study on Vocational Rehabilitation-Outcome
of Patients Discharged from the Rehabilitation Institute

Principal Investigator: Martha Bernad, M.S.

Status: New/Continuing
Dates: November 4976-December 1977

Cost: Annual $11,645
RT Annual $9,449

Annual Report Reference: #12, Page 111, R-63

OBJECTIVES: This study will examine and obtain answers to the following question :

What is the level of vocational activity of patients 18 months after discharge from a Rehabilitation
Institute?

Projected Total $11,149 (RI)
RI % of Annual Total 79%

METHODOLOGY: The study. a collaborative effort of the Rehabilitation Institute and the Research unit
of the Massachusetts Rehabilitation Commission, will examine patients (18 months after dis-
charge from the Rehabilitation Institute). The study population is drawn from the list of all
patients discharged between January 1, 1975 and December 31, 1975. A questionnaire will be
completed by telephone Interview, since information sought does not require face to face
interview.

Data Analyses: The questionnaire data will be coded and analyzed in conjunction with the
functional assessment data (Barthel, Pulses). Pearson correlation will be used for analysis of
functional assessment scores on Barthel, vocational functioning, and functional assessment
scores on Pulses and vocational functioning.

Biserial aorreir7tion will be used to look at relationship of functional assessment Barthel score and
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contact with Massachusetts Rehabilitation Commission. and functional assessment Pulses
score and Massachusetts Rehabilitation Commission contact. Biserial correlation will be used for
analysis of functional assessment Barthel score and Pulses and contact with Rehabilitation
Institute counselor.

Chl Square analysis will be used to determine if there is significant association between presence
or absence of Massachusetts Rehabilitation Commission counselor contact and presence or
absence of client satisfaction. Chi Square analysis will be used to determine if there is significant
association between presence or absence of Rehabilitation Institute counselor contact and
presence or absence of client satisfaction.

Chi Square analysis will be used to look at relationship between contact with Massachusetts
Rehabilitation Commission and Rehabilitation Institute counselor.

FINDINGS TO DATE: Results have been obtained on 109 patients. Of these, 6 were deceased, 39 could
not be contacted, and 74 completed the questionnaire.
Statistical analysis is being applied to data.

The vocational activity of the 74 patients questioned was the allowing:

Full-time Employed: 2
Port-time Employed: 3
Doing Household Work: 6
In School: 1

In Vocational Training: 17
Unemployed: 31
Other 14

As can be observed, little less than half of the people questioned did return to gainful activity.
while little more than 50% did not.

In observation it appears that Barthel scores are not good predictors of level of vocational
activity. Pulses does appear to be a much better measure for this predict n. This data suggests
that Pulses, which measures psychological functioning is a better predictor of potential
vocational/educational outcome than Barthel, which measures physical functioning.
As can. be seen to date, the major difficulties this group of patients has encountered which have
kept them from returning to gainful activity are medical difficulties.
In examining contact with Massachusetts Rehabilitation Commission and Rehabilitation
Institute vocational counselor after discharge, and patient's satisfaction with services received,
the following results have been obtained:

MRC Contact: 21 Rehabilitation Institute Contact: 22
Satisfied: 15 Satisfied: 21
Not Satisfied: 6 Not Satisfied: 1

Qualification: As can be observed in the Massachusetts Rehabilitation Commission contacts,
approximately 72% were satisfied. 28% were not while 95% of people in contact with Rehabili-
tation Institute counselor were satisfied and 5% were not Its notable that there is a higher
percentage of satisfaction reported with the Rehabilitation Institute counselor. One explanation
could be that the survey was done by a counselor from the Rehabilitation Institute (not the
counselor with whom patients had contact). Biserial correlations are being applied to examine
relationship between Barthel scores and Massachusetts Rehabilitation Commission contact
and Barthel scores and Rehabilitation Institute contact. Biserial correlaitons are also being

to examine relationship between Pulses scores and Massachus=3rs Rehabilitation
Co:rirnission contact; and Pulses scores and Rehabilitation Institute contaat.

Ch '3,auare analysis is beina moiled to seethe relatianshlo betwe,on rontrunt with Mrike,ric-9-111cAte
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123 Comparison of Outcomes of Obese Diabetics to Obese
Non-Diabetics After a Multidisciplinary Program of
Alteration of Preventive Health Behaviors

Principal Investigator:

Status:

Dates:

Cost:

Annual Report Reference:

Theresa A Hoskins, RP T.. MS.

New/Continuing
July 1976- September 1980

Annual $14,311
RT Annual $5,797

#12, Page 309, R-65

Projected Total $54,163 (RT)
RT % of Annual Total 40%

OBJECTIVES:

1. To determine outcome differences between two groups of obese subjects: diabetics and non-
diabetics. after a multidisciplinary program for the alteration of their preventive health behaviors.

2. To measure outcomes of all obese subjects involved in the multidisciplinary program, in terms of
physiologic change (aerobic capacity), physical change (weight loss and body composition
measures), metabolic change. (fat or carbohydrate substrate utilization), vocational or avoca-
tional change. and behavioral change (eating and activity behaviors).

3. To compare motivational factors in the two groups of obese subjects toward altering their
preventive health behaviors.

4. To clarify the bafflers. emotional or physical, which prohibit appropriate alteration of preventive
health behaviors.

METHOD LOGY:

1. Screening of all obese subjects referred by physicians for a program of weight control was done
on the basis of dietary history, body weight (20% over ideal), exercise tolerance, emotional
suitability, and compliance with an individual diet over a preliminary four week period.

2. A written contract was written and signed by each person and each staff member.
3. Group behavior modification sessions were held once per week and group exercise sessions three

times per week.
4. Behavior modification for weight control consisted of daily eating and activity ecords, the identi-

fication of eating cues, habits which encourage over-eating and factors in the social environment
which lead to over-eating or under exercising. Elimination or substitution of maladaptive behaviors
and environmental modifications were suggested. Relaxation techniqueswere taught. Videotap-
ed simulation techniques were used to introduce issues confronting dieters.

5. Measures at the end of the contract period include changes in eating behavior, compliance with
diet, weight loss, body composition changes, aerobic capacity, activity questionnaire.

FINDINGS TO DATE To date there have been 20 completions. 36 drop outs, 7 incocnpletes and 15 enrollees
The overall drop out rate is 46%; the diabetic drop out rate is 16.7%.

Diabetic mean improvement in aerobic capacity is 4.75 L/min 02, while non-diabetic mean
improvement is v.92 Limin 02. Diabetic mean weight loss is -8.85 Kg, while non-diabetic mean
weight loss is -4.32 Kg. Diabetic mean axillary girth measures were reduced by -1.875 inches,
while non-diabetic mean girth reduction was -3.28 inches. Diabetic mean systolic blood
pressure was changed by -9.4 Mm Hg, non-diabetic mean systolic was changed by -2.3 mm Hg.
Diabetic mean diastolic blood pressure was changed by -6_1 mm Fig, non-diabetic mean
diastolic blood pressure was -2.4 mm Hg.
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APPLICABILITY: The results of this study should provide information useful to other rehabilitation facilities
and clinics where exercise can be made an integral part of an approach to treatment of
obesity. Information about the problems diabetics have relative to those non-diabetics have in
their efforts to lose weight have been relatively unavailable. These finding_ s can be applied to a
variety of settings.

124 Development, Testing and Application of a
Phonologically-Based Communication System for the Non-Vocal

Principal Investigator: C. Goadenaugh-Trepagr,ier, Ph.D./Linguistics
Status: New/Continuing
Dates: December 1977.Dece bet 19133
C031: Annual $41,451 Projected Total $215,545 (RI)

RT Annual $38,631 RT % of Annual Total 93%
Annual Report Reference: 012, Page 219, R-69

OBJECTIVES: The purpose of this research is to develop c td testa language component for torl-vocal
communication which can be implemented type of hardware, which have tl-,a
following two features:

1. access to all of language; that is. the capability of producing any and all words of English,
2. maximum efficiency; that is, messages are produced by means of the smallest pa.:isible Number

of cots (pointing gestures, switch closures, etc.) per word.

METHODOLOGY:

1. Studies of the distribution in spoken English of sequences of phonemes. Phoneme sequences will
be chosen for their frequency and combinability. Different algorithms to produce the ideal set of
phoneme sequences will be compared for the "efficiency" of their result. Efficiency is defined as
the number of unit (phoneme sequence) selections required per word to produce a test corpus.

2. Refinement of system, development of a simplified orthography. The system will be realized in
pointing board and Etran formats. It will be tested with speaking subjects.

3. Selection and screening of non-vocal subjects. Subjects will be paired. based on similarity of
scores in screening tests, age, and academic level, Development of training materials.

4. Training in system. Experimental Subjects will receive intensive training in this system, while control
members of pairs will spend same amount of time in communication practice using their current
communication mode.

5. After a 6 month period, language of all subjects will be reevaluated. Controls will then begin
training in this system. After a second 6 month period language evaluation will again be carried out.
Comparisons will be made between experimental and control subjects, and between pre and
past-trained control subjects, in order to assess the effect of learning this system on language
performance,

a. Messages produced by subjects in the course of training and practice with the system will be
noted and analyzed. Error analysis will provide useful information bath for adjusting the system
and for improving the training techniques. Linguistic analysis of subjects production will provide
insight into productive language abilities of the non-vocal.

7. Comparisons will be made between non-vocal language development of speaking children.
ThAtk Ir5nonnrhe4 /1~1 r.1-itnintarl frrAryn_ywi,p-se.,-.1 -4
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An algorithm has been developed which selects units according to: (1) frequency. (2) left-to-
right processing and (3) nanintersection. The resuting sets of units appear to provide efficient
representation of English. However. efficiency remains to be measured.

An orthography which seems to be readily comprehensible by readers of English is being tested.

Other algorithms have been devised and await programmer and computer availability to be
tested. Efficiency of the results of these procedures will be compared.
Arrangements are currently being made to begin selecting and screening subjects. and train-
ing methods are being devised.

APPLICABILITY; In the past, non-vocal individuals have often been diagnosed as cognitively and linguis-
tically deficient, while it is possible and indeed likely that it is not native potential which they
lack, but rather that non-vocal individuals, severely motorically involved, suffer from extreme
experiential deprivation. Language acquisition requires exposure to the data of language and
the ability to test unconscious hypotheses about grammar, including phonology, syntax and
semantics, and communication. Cognitive maturation seems to require the same kind of
access to the data of experience and the possibility of acting upon it directly by manipulation.
or indirectly by language and thought experiments.
The motorically limited, mute child is deprived both in what aspects of the environment care
available to him and in ways he can oct upon it.
Early training in a non-restrictive and rapid communication Mode should promote on increase
in the amount and Quality of language to which the non-vocal child is exposed, as well as giving
him more opportunities to test his nations about language and the world. It will constitute an
important step towards enriching the non-vocal child's environment and his possibilities of inter-
acting with it and exerting control over it.
Participation in his environment, rather than passive observance of it, will have benefits for
language and cognitive development, as well as the development of attitudes and behaviors
that will enhance the non-vocal child's possibilities of realizing his human potential.

125 Integration of Independent Living into the Total
Rehabilitation Process

Principal Investigator:
Status;

Dotes:

Cost:

Paul J. Corcoran, M.D.

New/Continuing
November 1977 - October 1980

Annual $72,322
RT Annual $9,212

Annual Report Reference: #12, Page 281, R-71

Projected Total $147,887 (RT)
RT % of Annual Total 6.2%

OBJECTIVES:

1. To measure the effectiveness and costs of a transitional housing program designed "deinsti-
tutionalize" the later phases of medical rehabilitation.

2. To measure the effectiveness and Costs of using independent living trainers (ILTs)as a new service
to impart independent living skills not ordinarily provided by rehabilitation professionals.

3. To measure the effectiveness and costs of using an educational model in the medical rehabilita-
tion process to foster greater patient responsibility in managing his/her disability.

METHODOLOGY: The study population consists of severly disabled persons served by the Tuffs Rehabilita-
tion Institute Project effectiveness will be measured on the basis of goals and outcome criteria
reilmvnnt tr) rich of fhn ranit4eq'c thrtricf e.nrnneirtpritg v trrincitinnril hni inrim-marirtnnt
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ed a need to focus project services on selected disability g roups in ordir to generate meaningful
research conclusions.

APPLICABILITY: The project speaks to many issues in rehabilitation today. New ways are needed to mini-
mize the dependency inducing features inherent in the medical model and in the institution-
alization and professionalism accompanying current medical rehabilitation practice. The
medical rehabilitation environment is an artificial environment that cannot accurately simulate
the real world to which the pctient must return and function independently, Moreover. the
economics of health care delivery make it necessary for medical rehabilitation programs to
locate and test alternative service strategies to minimize hospital lenghths-of-stay and costs.

126 Voir:Wary Control of Autonomic Functions by Spinal-Cord-Injured
PE,FfSet6. A Practical Application of Biofeedback in the
TwVrrkent of Hyper-hernia and Postural Hypotension

Principal Investigator: Earl Caddis, MA.
Status: Continuing
Dates: November 1917 - October 1979
Cost: Arinual $35,955 Projected Total $104,761(RT)

AriT?J14 $A062 RT % of Annual Total 92%
Annual Report Reference: e ;2, Pace 201, ii-r72
oRrECTNES:

1, To determine the ability of spinal-card-injured persons to voluntarily control such functions as
blood pressure, skin and core temperature. and sweat production.

2. To identify factors useful to these patients in achieving such control: biofeedback, imagery.
relaxation, autogenic exercises, internal and external incentives, classical conditioning.

3. To train -spinal-cord-injured persons to use successful techniques under the stressful conditions
of hyperthermia, postural hypotension, and hypertension associated with dysreflexia.

METHODOLOGY:

1. A thorough review of related research on learned voluntary control of autonomic functionswas
completed.

2. Questionnaires were sent to researchers and to spinal-cord-injured persons toassess the problems
under investigation and to aid in experimental design.

3. Initial experiments on temperature and blood pressure control have been designed. utilizing
biofeedback equipment (pulse-wove velocity, SPR and GSR, temperature feedback). Baseline
measurements are being taken for each variable. Various techniques are being explored to
determine their effectiveness in controlling these variables.

. An experiment using iontoPhoresis with pilocarpine to stimulate sweat glands is being done with
six quadriplegics and six norrnals as a control group. Quantitative sweat measurements are
obtained by pre- and post-measurements of gauze and plastic wrapped over the area stimulated
by pilocarpine Areas stimulated include shins, forearms, and back of neck. The neck site represents
a control for the quadriplegic as it Is above the level of lesion, and one shin without the pilocarpine
treatment serves as a control for both groups. Comparative measurements may indicate the
intactness of the quadriplegics' sweat glands and will offer baseline material for the following
experiment. which will measure the amount of sweat from the same areas under thermal stimuia-
tion. These experirnents will give us an indication of how useful the conditioning of sweatingcould
be in helping a spinal- cord- injured person control hvorwthArmin
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patients. Some tolerate heat well and react poorly to the cold, while the reverse is true for others.
Some patients have irregular sweating patterns such as sweating only on one side of the face.
Postural hypotension does not appear to be a problem for these patients with long-term injuries.
Major concerns are with blood pressure control preceding/during autonomic dysreflexia.

APPLICABILITY: With the results from this investigation. we will be able to define the areas In which specific
experiments need to be done in order to develop a practical rehabilitation-oriented program.
Such a program would train patients to successfully utilize these techniques as an additional
aid to Independence in daily living. The results of the present project will be useful to the growing
number of clinical and rehabilitation facilities that are using biofeedback and related tech-
niques to train patients to achieve voluntary control over autonomic functions.

127 Development of Training Curriculum for Consumer Trainers

Principal Investigator: Janet A. Minch, MA

Status: New

Dates: November 1977 -Oclot r 1979

Cost: Annual $ -O- Projected Total $611,198 (RT)
RT Annual $-O- RT Is of Annual Total -0-

Annual Report Reference: 013, R-70 (or contact principal Investigator)
OBJECTIVES: The substantive problem to which we address this project is twofold: to prepare disabled

leaders of consurner organizations to advocate effectively through content (what to say to
business personnel) and process (how to achieve a positive impact in an efficient manner) so
that businessmen will remove unnecessary barriers to disabled people In the community. The
focus will be particularly upon businesses which offer products and services directly to individuals
in a community, such as supermarkets, departrnent stores, theaters, and sports recreation facilities.

1. To select where possible and prepare where necessary materials geared toward disabled indi-
viduals in the afee of consumer education and consumer affairs (separately funded)

2. To select where possible and prepare where necessary materials on effective techniques of en-
couraging action by persons in posii ions to effect change; in this Case, business personnel.

3. To select where possible and prepare where necessary materials on laws, regulations, cost-benefit
data, effective techniques and resources relating to barrier removal. (separately kindecl)

4. To prepare a curriculum for training disabled leaders and other disabled individuals in consumer
education and consumer affairs. (separately funded)

5. To prepare a curriculum for training disabled leaders and other disabled individuals in effect-
ing change.

6. To prepare a curriculum disabled persons can use in training business personnel in removing
barriers to access by disabled Individuals.

7. To train 60 disabled leaders In content and process. as a pilot.
8. To package the training materials and proced ures for use in other locales through other PT Centers.

9. To tap the resources of RT Centers as regional instructional centers acting in concert to alleviate a
serious rehabilitation problem.

METHODOLOGY: The proposed project will produce a set of high quality instructional materials. The
materials will be designed by project staff and produced at RT-15 under the supervision of
Joseph Moriarty, Project Director (RT-1B). Mr. Schwartz, a medic and materials specialist with
private business background, Wiil be responsible for drafting the materialsarrL curricula, review-
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1. Pre-workshop mailings acquainting participants with consumer education and consumer affairs:

2. self-instructional guides for participants to use in acquiring and reviewing techniques of effecting
change in attitudes and actions of significant others:

3. slide shows and lectures accompanying the slides on barrier existence and removal:
4. pre- and past-tests;

5. participant evaluation forms:
O. post-workshop mailings on additional materials and issues,

Information from an Office of Education project will offer in orkshop materials on consumer
education and rights as disabled citizens.

The procedures we will follow In the workshops stress participant involvement through active
learning. We vdill structure role playing sessions on effecting attitude and action change among
significant °them: simulation training (to help participants understand and appreciate other
disabilities and the barriers obstructing persons with these impairments), self-instructional
readings, and small group sessions emphasizing participant involvement. Additionally, lectures
and slide shows will be used.

By selecting participants from organizations of disabled people in the two regions, and by
asking the organizations to nominate participants who will be held responsible for training
members subsequent to the sessions, we are establishing the base for the trainees to become
trainers. ACCD will supply additional sets of materials and resources for each trainee upon
provision of documentation that he/she will teach a specified number of individuals in his/her
organization.

The project will establish an advisory panel of eight individuals, at least two of whom will be from
private enterprise,. one from education and media, and four from organizations of and for
disabled indiv:duals The advisory panel will review project plans prior to drafting of materials
and curricula and again prior to actual production of final copies.

FINDINGS TO DATE: The program is still In the initial implementation stage and no findings or conclusions
can be drawn yet.

APPLICABILITY; A major area for change from this project will be for the disabled consumers who are
trained through the program and/or participate at a local level in activities stemming from the
-program. Some of these consumers will be clients of vocational rehabilitation. A model program
of this type will provide a focus of activity for consumer organizations that take an active role in
developing the pregrairn in their local communities, It should assist in organizing these groups
who in turn can help to bring change to the accessibility of the business environments. It is
anticipated that the practices of local businessmen through awareness and education, when
regulations dant exist, will be responsive to making accessibility changes These changes cer-
tainly are most important to the independent living needs and vocational goals of the vocation-
al rehabilitation client.
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TEMPLE UNIVERSITY

Dorthea a Glass, M.D.. Director
Temple University

Medical Rehabilitation Research and Training Center
Krusen Research Center

12th and Tabor Road
Philadelphia, Pennsylvania 19140

PROJECT TITLES BY FY 1978 STATUS

COMPLETED _TRACT NO

Multi-Electrode Studies of Patients with Spastic Central
Nervous System Disorders (N. Mayer. M.D.). . . ... . . ... . ... . 12$

... ..129
Motor Unit Composition and Voluntary Force in Neuromuscluar

Disease (AW. Monster. Ph D ) .

Assessment of Driving Capabilities of the Brain Injured
Population (W. Freedman, Ph.D.) .130

CONTINUING

Visual System Disorders and Functional Correlates
(E. Kwatny, Ph.D.)

Development of a Model Demonstration Rehabilitation Service
(Research Utilization Service) (N. Mayer. M.D.) . .. . . . . .... , . , .

Computer Characterization of Patient Services (E. Kwatny, Ph.D.) ..

Clinical Classification and Functional Prediction: A Study
of the Stroke Population (S. Bampton, B.S.) ... . .. ....... . . .. 134

Ambulatory Monitoring Laboratory for Rehabilitation
Medicine (A..W. Monster, Ph.D.)

. ....131

TERMINATING

Palatography and Delayed Auditory Feedback

Motor Control and Its Relationship to Functional Activities

PROPOSED

Observational Gait Analysis

135



Temple University

128 Multi-Electrode Studies of Patients with Spastic Central
Nervous System Disorders

Principal Investigator: N. Moyer, M.D.

Status: Completed

Dates: November 1974 - October 1978

Cost: Annual $39274 Projected Total $117,862
RT Annual $35.274 RT % of Annual Total 90%

Annual Report Re rence: 013, Page 16, R-141

OBJECTIVES:

a. To record EMG firing patterns train multiple muscle sites during arm movement.
b. To describe spatial and temporal characteristics of the EMG patterns with respect to arm mov

ment for the purpose of movement classification.
c. To describe movement patterns of patients with spastic central nervous system disorders.
d. To classify patients with spastic central nervous system disorders according to movement EMG

patterns.
METHODOLOGY: This project is directed toward studying the relationship between limb position i.e.,

movement, and electrorreOgrophic activity of several muscles Specifically, the relationship
under observation centers on the distribution of electrornycgraphic activity during limb move-
ment as a function of velocity.
By considering movement displacement and its associated integrated electrornyogrophic
activity (IEMG) as processess which go to 100%, we have been working on the derivation of a
parameter which describes how the EMG distributes itself with respect to displacement as a
function of movement velocity. Subjects are asked to move a pivoted rod forward at different
self-generated rates and various amplitudes controlled for accuracy. Surface EMG from six
muscles about the shoulder agonists," "antagonists." -synergists") are recorded and integrat-
ed during the course of the movement and displacement is measured by a potentiometer.
Each movement Is divided into a series of ten percent amplitude bins and the corresponding
percentage accumulation of IEMG Is identified by computers By summing the differences
between percent IEMG and percent di; placement occurring at each 10 percent amplitude bin
of the movement, a parameter termed the "delta parameter' Is obtained Which varies with
velocity. If the IEMG level of activity peaks at 100% prior to the full extent of displacement, the
delta parameter will be positive. Conversely, the delta parameter is negative when IEMG rises
more slowly than the movement.

FINDINGS TO DATE: Results to date in normal subjects hsow that the delta parameter for anterior deltoid
(an agonist In the movement studied) increases linearly with velocity at each movement
c nplItucle while the slopes of the best fit lines vary inversely with a mplitude. The delta parameter
cringed sign (from negative to positive) at different threshold velocities depending on move-
ment amplitude. However, when average accelerations were calculated for each movement
amplitude, the delta parameter changed sign at similar accelerations independent of differ-
ences in amplitude or velocity of movement. The delta pararnetee for posterior deltoid Is gen-
erally negative In sign and appears to be recruited when anterior deltoid has a positive value
only.

APPLICABILITY: These findings indicate that the distribution of IEMG with respect to movement displace-
ment is quantitatively measurable and varies with receerrant speed and acceleration (for
agonist muscles). Orchestration of central motoneuren drive according to the acceleration
requirements of a given movement might be responsible for sign and magnitude changes in
the delta parameter. It is suggested that a negative delta parameter for the agonist muscle
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129 Motor Unit Composition and Voluntary Force in
Neuromuscular Disease

Principal Investigator:
Status:

Dates:

Cost:

Annual Report Reference:

OBJECTIVES:

A.W. Monster, Ph.D.

Completed
November 1975 October 1977
Annual S47,862
RT Annual $47,862

#13, Page 47.1.144

Projected Total $95,724
RT % of Annual Total 100%

a. To measure motor unit composition in a representative number of patients with neuromuscular
disease of varying Intensity and known etiology.

b. To compare the diagnostic outcome of a number of existing and proposed (electro) rnyo-
graphic procedures.

c. To describe, In functional terms, the pathological changes resulting from the disease process,
Including compensatory changes.

d. To determine under what pathological conditions the normal organizational principles of
motor unit activation and of voluntary force production, are either maintained or re-
established during recovery.

METHODOLOGY: The present methodology consists of three parts thcrtare complementary to one another:
a Screening of Patients and Normal Individuals: This consists of a general medical history,

Including neuromuscular status, ADL, voluntary motor coordination, sports activities, tremor,
circulatory and metabolic disorders, routine use of drugs, emotional attitude, commonly
perceived discomforts and general tolerance. The emphasis Is placed on documenting the
onset and time course of the neuromuscular disorder, severity of the disabilityas perceived by
the patient, and the history of therapeutic trials, if any A profile of each patient's residual motor
power is documented on the basis of standardized tests.

In, Motor Unit Composition: The unit composition of a muscle is a measure of the force-
producing potential of that muscle. Total number of units In the composition is quite stable over
the normal adult age range. Our current methods of composition measurementare based on
the highly systematic and mostly invariant way in which a muscle's motor unit pool is volitionally
activated during a slowly increasing contraction Due to this systematic motor response,
observations on the behavior of a small representative number of units characterize the
average behavior of units in a muscle's motor unit pool. These observations can thus be used to
obtain composition estimates.

c. Long -Terre Studies on Muscle Usage: The level of motor dysfunction ofa muscle or muscle
group in a patient with neuromuscular disease is directly related to the extent In which these
muscles are required to produce force in order to perform normal functions. To evaluate this
relative dependency. normal Individuals and patients are instrumented with surface elec-
trodes placed at one or more muscle groups. Musa le artivity is recorded for long time periods.
Computer analysis of this activity considers the average degree of usage and Its relation to
Muscle fiber type, peak power requirements of different types of functions Includingappro-
priate vocational activity, synergy linkages among musclegroups, and changes in strength
and endurance with physical exercise; especially limits to improvement and age-
dependency of such limits. This data Is correlated with the unit composition measurements.

FINDINGS TO DATE: During the first year. emphasis was placedon the following problems:
a. The ability of patients to tolerate the EMG motor unit composition procedure for a time period

long enough to allow the examiner to sample a sufficient number of units. It was found that with
a highly automated data logging method a total of 20 to 40 units could be sampled in less
than one hour f ontientst This numbRr ref unite tvng ci iffir!igtrit felr wr-%neas
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result of the nonuniform distribution of the muscle fibers of specific units throughout the muscle
cross-section. A prototype size-depth normalization method was developed for the tibialls
anterior.

d. Recordings of normal usage patterns were made for 8 different muscles. A number of
parameters characterizing usage have been developed as a normal data base.

During the second year emphasis was placed on 1) clinically testing the present composition
estimation method; and 2) comparing normal and abnormal usage patterns and their relationship
to unit composition.

APPLICABILITY: Rehabilitation of voluntary motor functions depends on both adequate control of volition
and on sufficient motor power. Whereas the problems of volition are complex and difficult to
separate In identifiable component parts, the process of voluntary force production is definable in
a functional-physiological sense. By diagnosing and describing the consequences of neuromus-
cular disease in functional terns, our understanding of the rehabilitation process Is enhanced. The
obtained findings lead to a clearer rationale for therapy in patients affected with these disorders.
Significant diagnostic applications result from evaluative model of motor unit usage during
voluntary muscle contraction,

Assessment of Driving Capabilities of the Brain
Injured Population

Principal Investigator: W. Freedman, Ph.D.

Status: Completed

Dotes: November 1976-October 1977

Cost: Annual $52,308 Projected Total S52,308
RT Annual $52.308 RT % of Annual total 10%

Annual Report Reference: #13, Page 87, R-150

OBJECTIVES: The following goals are designed to be accomplished in sequential order:
a) Development of state -of- the -art paper on assessment of driving capabilities of the brain-

Injured population.
b) Identification of "nod" for research based on specific biological and behavioral require-

ments gotten from the literature survey and from on-site visits to existing driver-assessment
facilities.

c) A research plan to develop a process for assessing the driving capabilities of brain-injured
people.

MEN DOLOGY: In order to achieve the objectives of this proposal an extensive literature search was
made in order to compile the information available concerning the brain-injured population.
This included physiological-functional information so as to specify those parameters present in
the driving environment which could affect driving performances of the brain-injured. Identifica-
tion of vehicle dynamics under various road conditions was necesscry, as was knowledge of
driving tasks.
included in the search was a review of the state and federal guidelines to determine the assess-
ment procedures currently in use This also required a compilation of the procedures of medical
review boards in the various states. The state-of-the-art literature review was augmented with
personal visits to selected facilities which have demonstrated expertise in driving simulation.
psychological testing for driving capability, on-road instrumented assessment and treatment of
brain-injured patients.
Tina mewl, t./hir-h thic wcarc21 n It Wht5 n'rint nd with dv inchons
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FINDINGS TO DATE: This report is the beginning of °solution to the problem of assessing driving capabilities
of the brain-injured population. The results were intended to provide a basis on which future
studies could be built; it will be seen. however, that there is almost no information available in
the literature. Compilation and summarization of literature were accomplished by computer
and hand searches of all recently published material. The computer searches of data bases
were completed using key word lists and expansion techniques. Primary sources which were
searched are listed below with the years of coverage.

Source Period Covered

Medline Index Medics 1965 - present
National Technical Information Service 1964 - present
Transportation Research information Service 1965 - present
Science Citation Index 1974 - present
Psychological Abstracts 1967 - present
Social Scisearch 1972 present
Compendex 1970 - present

The relevant bibliography and suggested research plan will be presented in the Annual Progress
Report #14.

APPLICABILITY: It is clear that those brain-injured who are able should be provided the opportunity tooperate a licensed vehicle. The questions are how and who shall determine their driving capabil-
ity? This project will attempt to suggest answers to these questions,
In addition to the independence and sett-respect which is provided by mobility for the disabled. italso opens up the opportunity of self-support for the individualwhich benefits the individual and thetaxpayer.

131 Visual System Disorders and Functional Correlates
Prim I E. Kwatny, Ph.D,

Sinfus: Continuing
Dates: November 1975-October 1978
Cost: Annual $30289 Projected Total $90,847

RI Annual $38,289 RT % of Annual 'Total 100%
Annual Report Referen #13, Page 28. R-143

OBJECTIVES: The purpose of this project is to provide a quantitative clinical physiological-functional
analysis of certain visual system disorders. Tne disorders of interest are related to the inability to
adequately -position or maintain position of the eyes in order to provide sufficient visual Information
to the central nervous system. Specifically:
a. To establish a sequence of tests to objectively measure the functionof the supranuclear control

systems (participating in the control of eye movements) which integrate visual and non-visual
stimuli to position the eyes so that basic and skilled functional activities may be accomplished,

b. To quantitatively evaluate functional activities such as visuo-motor skills and visual perception
to determine the influence of visual system disorders on dysfunction.
To investigate new therapeutic approaches to modify visual behavior so that it is more
appropriate to functional activities.

METHODOLOGY: Population; normal adult subjects (18-75years age): hemiplegio adults (18-75 years
age); adults with neurological disease with manifestation of ocular rivstinctinn 11R-7A vial,

c.
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of phorlas and tropism. motor field and motility examinatice, vergence and stereopsis testing). c)
Visual system mechanisms eye and head movements are examined during monocular and
binocular viewing of a single spot stimulus in a 60 degree field. In order to evaluate the specific
supra nuclear eye movernertt control systems, sequences of tests including several fixation, smooth
pursuit and saccade generating tasks, are utilized. Saccadic and smooth pursuit tasks are
performed with both the head restrained and unrestrained. This permits examination of the
Integrated actions of the vestibular and cerebellar systems in the control of eye movements. d)
Visual perceptual and visuomotor examinations: in order to examine functional visuo-motor
activities of a subject, visa .motor and visual perceptual tests are applied to assess whether a
subject's visuo-motor activities are limited, and whether the source of these limitations are visual
and/or motor. Visua-motor activity Is tested using an array of 25 lamps which are randomly lighted
and are extinguished by having the subject touch the lighted position. Time and accuracy in
acquiring the lighted stimulus are measured Background illumination is varied (subdued lighting
and total darkness) to permtt examination of Influences of visual and kinesthetic feedback on
motor control. Visual perception, including form perception, form constancy, spatial relationships,
visual memory and visual discrimination is examined using the Motor-Free Visual Perception Test (a
non-motor and non-cognitive test). This test has been expanded to include the figures spatially
reordered to the opposite side of the midline to evaluate visual neglect An analysis of visual
behavior during this test is aeComplished by measuring horizontal and vertical eye movements
during administration of the test.

Therapeutic Programs and Team Conferences: Team conferences have been implemented
to discuss visual system dysfunction among all of the staff involved in testing of the patient. The
objectives of these meetings are: (a) to integrate the results of all evaluations and relate the
results to the patient's functional losses; (b) to determine needs for additional testing; (c) to
define treatment objectives and course of treatment for the patient. Prescriptive therapy is
carried out by either members of the project staff, or the patients regular therapy staff. Therapists
are trained to administer treatment programs that are unfamiliar to them. In order to determine
effectiveness of treatment, pre- and post-treatment evaluations are carried out.

FINDINGS TO DATE:

1. Visual Perceptual Performance: The regular and "reversed" format of the Motor Free Visual
Perceptual Test (MFVP) has been administered to 16 normal subjects. Time i eenond for each
item were also measured. Thedata indicate: (a) average scores are the same ee the standard
and "reversed- formats; (b) the composite score (right and left space) slighey increases the
perceptual score. The increase is greater for subjects with low scores on both the standard and
"reversed" tests: (c) the average score and response time decrease slightly with age (d) the
normal subjects respond equally well to the some figures whether they are right or left of midline.

Seventeen patients have been given the regular and "reversed" format of the MFVPT. Patients
scored lower and responded' more slowly than age-related no!mals. Unilateral visual neglect is
separated as a confounding issue by a preponderance of responses to one side when both
formats are used. Pure perceptual deficit is Identified by the variation in raw scores.

Z Vlsuc -Motor Coordination: In addition to total time for target acquisition and accuracy of
response, time of initiation of hand movement is now measured cludng use of the visuomotor test
board. Twenty-six normal subjects have been tested with dominant and non-dominant limbs and
the three measured parameters are not significantly affected by age or limb used Thus, it is
assumed that patient responses Would not be influenced by use of a non-dominant limb. Twenty
brain- Injured patients have been tested and they require nearly twice as long to reach the stimuli
than nOrmals (whether they heve visual feedback of the limb movement or not). The data suggest
that time of response is greater for patients in all test conditions, and the no feedback condition
stresses the functional performance to better separate the two populations. It can be inferred from

se
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intersaccadic intervals. Several hemianopc patients have been observed with smooth pursuit eye
movements in the presence of a moving reference but at a velocity different from that of the
reference (the physiological basis for this Is unknown). Compensation for visual field loss Is a
necessary precursor to the ccquisffion of functional activities following cerebral insult. Various types
of compensatory eye movements in hemianopsia have been observed, A patient with a diag-
nosed exclusive cerebellar lesion was examined. Oculomotor abnormalities of smooth pursuit and
increazed vestibulo-ocular excitability were observed in confirmation of the diagnosis.

4. Evaluation of Oculamotor Activity during a perceptual task: In order to define normative per-
formonce, 1 -on-brain-injured subjects were tested with the MR/PT while eye-movements were
monitored. The data reveal a great variability in individual performance. not only among subjects,
but also with the same subject performing different tests. The particular sequence of eye fixations
in the perceptual task appears to be an indicator of the procedure involved in information pro-
cessing. These preliminary data indicate that there is a similarity in the sequence of the first three
eye fixations. Variability after the third fixation may be due to past visual experience, type of visual
task required, etc. Five brain-injured patients have been tested. The performance of the it IdMeluals
patients was as variable as the normal sample. The fixation .equences differed (even in the first
three fixations) than the normal group.

APPLICABILITY: Comprehensive rehabilitation programs must consider oculomotor and visual system disor-
ders In view of their effect on the rehabilitation process. These disturbances often preclude the
realization of valid ADL goals, such as dressing and grooming, as well as the achievement of
balance and ambulation skills, Complete and accurate diagnosis is important In planning the
most effective rehabilitation program for the patient. Most patients with perceptual motor deficits.
for example, are entered Into therapy programs following only a gross examination of visual and
oculomotor function. Thus, It is assumed that visual input Is good and treatment begins from there.
This may not be the case at all: a need exists for diagnostic aids to separate visual and oculomotor
dysfunction from perceptual dysfunction.

132 Development of a Model Demonstration Rehabilitation
Service (Research Utilization Service)

PrInclpoi Investigator: N. Mayer, M.D.

Status: Continuing
Dates: November 1975-October 1978
Cost: Annual $49A27 Projected Total $148281

RT Annual $45A27 RT % of Annual Total 92%
Annual Report Reference: #13, Page 57, R-147

OBJECTIVES:

1. Examination of the transfer of research concepts, devices and training techniques to clinical
practice areas In the large rehabilitation center.

2. Provision of an atmosphere to encourage academic and practical knowledge exchange
between clinical and research personnel,

3. Provision of an Inpatient environment nursing unit situation for use of devices such as environ-
mental control and oon-vocal communication devices.

4. Provision of a clinical setting for utilization of rehabilitation engineers.

METHODOLOGY: A ten bed Inpatient service was established within the framework of a large rehabilitation
center and adjacent to the clinical laboratories and engineering facilities of the Krusen Research
Center. Patients who are admitted to this service may have specific clinical problems evaluated in
the laboratories of the Krusen Center, and such information Is then made available to the treating
clinical therapists of the nospital. Individual programs for each patient are coordinated between
the efforts a the clinical and research nerapisis under the direction of an attending physician.
Weekly conferences are held to discuss the patient's progress in the program and to update or
redesign various aspects of the program as necessary.
New concepts, devices and programs are initiated by research personnel in the Krusen Center
and then demonstrated to and carried over :zy the treating clinical therapists,. Coordination of
conference schedules, patient activities, research and clinical Input are the responsibility of the
clinical coordinator for this program and all records and statistics are maintained by the clinical
coordinator in the research center.
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A rehabilitation engineer was recently added to the armamentarium of this service in order to
facilitate the evaluation and adaptation of patients for environmental coneol systems, non-vocal
communication aids and modifications or innovation in the area of sensory augmented feedback
systems and other kinds of equipment. The engineer is brought Into the clinical picture through the
clinical staff and makes suggestions and designs which are recommended to the staff. Prescrip-
tions are ultimately provided by the attending physician in consultation with the entire treating staff.

FINDINGS TO DATE: The routine evaluation of every patient by the multiple laboratories connected with the
Krusen Center has been found to be generally nonproductive in the clinical sense. Patients are
evaluated by individual laboratories, but it has been found more useful to evaluate particular
problems that the patients have by those laboratories that can provide specific information which
has immediate clinical relevance.
Evaluations based on clinical needs rather than routine multilaboratory evaluation, in a general
way, have been most helpful. The availability of a clinical rehabilitation engineer who is specifi-
cally concerned with services for patients has proved to be of invaluable assistance in a very short
period of time Engineering input has increased the efficiency of obtaining, modifying, or develop-
ing devices to increase the functional capabilities of severely disabled patients. The presence of
the clinical engineer has also relieved medical and allied health sciences personnel from the
necessity of trying to solve problems that are not within their normal scope of practice.
Weekly conferences have been a consistent feature of this program. The aims of these confer-
ences are to disseminate new concepts about devices and training techniques to the clinical staff
and to the resident physician staff. Guest speakers have been invited and personnel from Krusen
who have completed research in specific areas have made presentations to this audience. In
general this function is publicized thro Dui the entire department of rehabilitation medicine and
has been very well attended by a le, ee number of clinical personnel of all backgrounds and
training. Specific emphasis has been placed on updating the knowledge of resident physicians in
rehabilitation with the long term view of influencing their rehabilitation practice.
Concepts of environmental control systems, functional electrical stimulation systems and non-
vocal communication systems have been emphasized to this group as well as to the clinical staff
as a whole.

Gait Journal Club has been added as a regular feature. Weekly clinical rounds, open to all RTC
and hospital staff, are also held on the Moeel Demonstration Rehabilitation Service,

APPLICABILITY: Coordination of research and clinical teams In conjunction with clinical engineering
services has provided increasea .9ffIciency in treating a population of severely disabled patients. It
Is noted that familiarity with newer devices such as functional electrical stimulation as well as
environmental control systems has Increased in the larger rehabilitation hospital setting since the
advent of the service. In addition, a research utilization committee of the larger rehabilitation
hospital has been functioning for more than 18 months and this committee is specifically charged
with the screening and review of new devices and concepts for specific purchase for the hospital.
It was also noted that rapport between clinical and research personnel has increased. There has
been a freer exchange of both academic and practical ideas which have evolved during
specific case management situations and has increased the efficacy of patient treatment. Staff
has been more willing and eager to take on the challenge of some of the more severely
handicapped patients who can be helped through external environmental control.
Discharge planning and coordination of inpatier It activities with related community health service
agencies such as the Bureau of Vocational Rehabilitation has been initiated at an earlier period
and has resulted in smoother transition from hospital to home environment.

133 Computer Characteristics of Patient Services
Principal Investigator: E. Vt."iny, Ph.D.

Status: ComiNuing
Dates: November 1975 -October 1978
Cost: Annual $10,422 Projected Total $31,326

RT Annual $10442 RT % of Annual Total 100%

Annual Report Reference: #13, Page 66, R-148

OBJECTIVES: In order tau characterize and evaluate patient services leading to functional recovery, a
system must be developed to manage the abundance of information related to patient status
and performance. The objectives, then are:
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1. To develop a clinically oriented system for the management of clinical research data.
2. To develop a means to construct an appropriate data base of clinical and laboratory data
3. To evaluate and demonstrate the system using the research utilization service.

METHODOLOGY: The technical staff (computer and information scie- nvolved with this project will
interact with the clinical and clinical research teams to beri, ,define the data relationships
between testing and measurement and the data requirements for each set of evaluative tests.
These data will then be used to define the structure of the data base maintained for patients
undergoing evaluation and care in the rehabilitation service.
This system is to be used, principally, to help evaluate and establish relationships between
clinical and research data. To do this, data collected and processed as a rest of testing in the
laboratory must be available to the clinician through the data management system. An organ-
ized set of data filing structures is to be constructed for storage of all data collected in tad
laboratories. The file structures will be hierarchical with test data saved in the lowest or mc.;
basic level, and data that have resulted from analysis, saved in higher levels Through the usr af
a common storage structure with patient and data identifiers, a generalizad data monagerneni
system can be developed to manipulate all laboratory data within the Center.
A data base management system will be defined based upon current methodologies in this
technology and using information gained from clinically oriented data base systems develop-
ed elsewhere.

FINDINGS TO DATE:

1. Systems developed elsewhere: Literature survey of developed systems revealed that the differ-
ences in application and purpose have resulted in very little commonality among clinically
oriented data base management systems, especially for compatible hardware systems. A great
deal of useful information is available concerning the methodology of specifying and utilizing
data relationships. This includes specification of parameters related to the description and
quantification of functional performance.

2. Data Base Requirements: Conferences with clinical staff and research therapists were held to
examine and define data 9s and structures from which the data base would be constructed.
The base level of hie bier( :ally structured laboratory data base, the "experiment data file"
was defined and Inca.° d into all laboratories within the Center. The clinical data base
management system w to this data file as well as higher level analysis files. The design
of the clinical data base -s ructurs can now proceed in parallel witt the continuing development
of the research data base,

3. Relationship to the Multi-User Computer ',ivstem: An analysis wasmaa.z., of the difficulties resulting
from the implementation of this system within a multi-user computer system that also supports
laboratory activities and other data processing. A serious problem is the very limited on-line rapid-
access data storage facility. Only portions of a large data base can be available at any one time
with the present equipment. The addition of a magnetic tape storage facility has eliminated
problems related to storage of stable, archival records. Data transactions to the mass storage
devices can excessively burden other data processing activities and laboratory data acquisition,
because of the type of equipmc -It available,

4. Development of the Clinical Research Information Management System (CRIMS): Although this
system was designed around the specific requirements of the research utilization service, CRIMS'
functionality is that of a generalized data management system. CRIMS is a set of computer pro-
grams and languages that acquire data. organize the data for storage, store and retrieve records,
maintain data files, process user queries and other commands to the system, and transmit and
display retrieved data. User commands are English acronyms, and CRIMS requires only that the
user be familiar with the language of the data base management processor.

APPLICABILITY: In a program such as the Model Rehabilitation Service, the number of tests and therapy
programs Is increased to Include new concepts and procedures, vast amounts of data become
available for analysis of patient function. This system would provide a summarization of functional
performance (and thus Improvement). This would reflect on the relationship between therapy
programs and the rate or level of recovery. Quantification of functional analysis is critical for
objective evaluation of effectiveness and utilization of new rehabilitation concepts or procedures,
This Is true for evaluation procedures developed within and autstde the Center,
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The availability of all clinical data related to a particular patient assures the clinical research
groups that they have all necessary Information to evaluate the effects of other programs or
therapy on the patients that they are heating. This is necessary to evaluate the efficacy and utility of
a particular remediation program.

134 Clinical Classification and Functional Prediction: A Study
of the Stroke Population

Principal Investigator. S. Bampton, BS.

Status: Continuing
Dates: November 1975 -October 978

Cost: Annual $35,173 Projected Total S105,519
RT Annual $35,173 RT % of Annual Total 100%

Annual Report Reference: #13 Page 75. P-149

OBJECTIVES: To develop an assessment and characterization methodology on the basis of findings
presented by patients. The central concern of the methodology is the motor expression (perfor-
mance) ability of patients having central nervous system disease.

METHODOLOGY: The methodology mos' simply described borrows from the Cronbach` expression. A'Xl I,
where patient aptitudes are cor...,icrted with treatment interaction. Aptitude in this Instance Is to be
regarded as any characteristic of the patient which interacts with treatment.
When reliability issues of the methods are satisfied, observations and correlations will be made

mong post stroke and other suitable neurologically disabled patients. These patients will be
treated using functional electrical stimulation, for instance, and their summary characteristics will
be reviewed in accordance with t-Pleir outcome distribution.

FINDINGS TO DATE: The evaluation profile to be administered pre-therapeutically is EidIng developed.
Areas to be evaluated e.g. motor, sensory, have been defined and specific tests within each area
are being collected or developed.

APPLICABILITY: A number of clinical - functional tests were developed that are being used by physical
and occupational therapists in the Center to derive a summary description of an individual
patient's status. This description has proved to be of value in pre- and post-therapy evaluations.

Among the number of tests, the observational gait analysis was selected for further' development.
This development centered on improving interrater reliability in order to enhance test objectivity
and usefulness. Standard forms were developed to support the procedure and to score the
observations.

Cronbach. L. J. Beyond the Two Disciplines of Scientific Psychology. In: Struening. E. L. and Gullentag. M.
(eds) Handbook of Evaluation. Research, Sage PubliCations, Beverly Hills. Calif., 1975.

135 Ambulatory Monitoring Laboratory or Rehabilitation Medicine

Principal Investigator A.W. Monster, Ph.D.

Status: Continuing
Dates: November 1977 - October 1980

Cost: Annual $61,234 Projected Total $183,700
RT Annual $61,234 RT % of Annual Total 100%

Annual Report Reference: 13, Page 101, R-152

OBJECTIVES:

1. To demonstrate the routine clinical use of ambulatory monitors for a number of well defined
assessment problems, (e.g., relation between physical activity and cardiac symptoms a observ-
ed in EKG).
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2. To test the utility of a number of ambulatory transducer systems. recording systems, and analysis
methods for a second (less well-defined) group of assessment problems (e.g., the description of
the obligatory synergy response in stroke patients).

3. To develop a prototype ambulatory monitoring laboratory, organized as an evaluation service.
for both inpatients and outpatients.

METHODOLOGY: The patient carries a miniature multi(2-4) channel tape recorder on a waist belt.
Commercially available recorder (Avionics, Medi log) are approximately the size of a desk
calendar and weigh one to one and one half pounds. The recorder is connected to one or more
transducers (e.g electrodes, accelerometers, etc.) through signal conditioners placed within
the recorder unit. The transducers monitor physiological variables such as muscular activity,
the electrocardiogram, and biomechanical parameters. Interference with normal funot!anal
activities is minimal. Typically, a recording is continued for 8-24 hours, after which the leee is
removed. The tape is then played back, on a separate tape scanner, at 25 to 60 times the
recording speed. The computed data analysis is printed out on a high speed printer, using 0
standardized format. By maintaining_ a record of successive recording on one patient Ds well as
a library of normal reference data, comparative evaluations can be mode.

FINDINGS TO DATE: The following was accomplished during the first year:

1. A diagnostic ECG scanner was developed for arrhythmia detection in 24 hour EGG tapes. A
cooperative project was undertaken with Albert Einstein Medical Center Cardiology Department
for patient referral and evaluation. The highly automated scannercan complete data reduction
of 24 hour tapes of moderate arrhythmia activity in less than one hour. Results were presented
at the Conference on "Computers in Cardiology," in September 1978.

2. Muscle activity patterns were studied in a number of functionally-linked muscle pairs in 12 normal
A number of EMC parameters correlated significantly wilh muscle fiber type distribution.

The average duration of contraction was directly related to the percent ofType I fibers (Science,
Vol. 200, 21:314-317, 1978).

3. A scanning system was developed for evaluation of biofeedback therapy for postural stability
training of cerebral palsy children. Data from 6 patients have been analyzed. The data have
provided encouragement that arribulatory monitoring may Ogee this type of long_ -term therapy
on a more scientific evaluation t)OSiS.

4. A number of studies were unde:laken to evaluate the uliilly of blood- oxygen transducers for
ambulatory purposes. Different compromises will be examined in a followup study on a group of
pulmonary rehabilitation patients,

5. Results from several of the above studiesore being used in the development of ;.; more general
4-channel cardiopulmonary scanning system to be used as an ambulatory rnonite;Ing prototype.

APPLICABILITY: The ulitmate goal et the rehabilitation process is to enable patients to perform at their
highest attainable functional level. However, present evaluation methods rarely aim to estab-
lish whether this goal is reached during every day activities under diverse environmental condi-
tions. Ambulatory monitoring provides a new and potentially powerful approach to problems of
patient-status evaluatior. This approach is highly cost-effective, as it is directed toward out-
patients and non-hospitalization. New methods require effective and convincing demanstation
before they can be integrated within the routine repertoire of clinical evaluation methods. This
project is designed to demonstrate the contributions that an ambulatory monitoring laboratory
can make to the rehabilitation process.
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CORE AREA

Psycho -I, Vocational and Perforrndnott Capablltty Studies
in Severe Disabilities

The rehabilitation outcome of the severely disabled which is dependent on the
interrelated areas of psychosocial, vocational and performance capability factors.
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136 Family Factors in the Recurrence and Maintenance of
Alcoholism and Other Chronic Disabilties

Principal Investigator: Steven J. Wolin, M.D.

Status: Completed
Dates: July 1973-August 1977

Cost: Annual $57,126.46
RT Annual $7,806.14

Annual Report Reference: #13, Page 34, R-37

Projected Total $250,000
RT % of Annual Total 14%

OBJECTIVES: The obieciive of our initial study has been to distinguish two groups of familiesthose who
transmit prod ;ern drinking and those who do notbased on a specific factor In the Internal life of
those families. The transmitter group of families is characterized by alcohol abuse In both parental
and offspring generations; the non-transmitter families by such drinking only In the parent genera-

The factor under study Is designated the "subsumptiveness of alcohol abuse rituals In life."
fhis is defined as the extent to which specific interactional behaviors (rituals) and farNly legends
(myths) involving alcohol abuse have been Incorporated, or subsumed, into normal patterns of
daily life. In those families where incorporation has occurred we have hypothesized that a greater
frequency of alcohol abuse transmission would occur Into the children's generation than in those
families whera alcohol abuse remained distinctive, that is. outside the normal rituals and myths of
the family.
The initial project has produced preliminary data which is very promising. Although our findings are
thus far extrapolated from Interview data reduction, It is clear that transmitter families are different
from non-transmitters with regard to the Interior life of the origin family. alonc ti-Ilresthqt we have
suggested by the subsumption-distinctive variable. These tentative f1:5: --ed upon the
first nineteen families studied. snow an unmistakable preponderolic. ..vior around
alcohol abuse during the children's growth years In the transmifter far ,ng them as a
group from the non-transmitter families.

Our objectives for the final year of this initial project have been fourfold:

1. Completion of interviewing of twenty-eight families using structured interview format,

2. Preparation of "blinded" dossiers of each family with information removed as to children's drink-
ing behavior.

3. Development of a coding manual for the final ratings of family ritual in each life area and sub-
sumptiveness of alcoholism.

4. Submission of an application for separate funding for a "second generation- alcoholism project
which will further refine the two variables of subsumptiveness and family identity.

METHODOLOGY: In this section we will describe the proposed extension of this intergeneration Research
technique, the 011ot Stroke Study Phase. We will review the anticipated subject population,
instruments-to be piloted for feasibility and appropriateness, and the likely methods of data
analysis for the forthcoming work.
The new phase might well be labeled -An Investigation of family barriers to the optimum rehabilita-
tion of tne stroke victim," The family factors under Investigation can be divided into two categories

1) factors which emerge from the family's past history and predetermine the patient's progress.
and 2) factors which emerge trom the family's current interactional patterns which provide a
similar psychosocial barrier.
The study will collect data in these -iwo areas using separate Instruments. At their completion the
data will be combined to provide a comprehensive and reliable assessment of the relations
between the CVA patient and his/her family environment. As these psychosocial barriers are
Isolated and carielated with actual rehabilitation efforts high risk families will benefit from the
specific family focus provided by our approach.
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The total usable inteNiev. reporltd

Fathers
Mothers
Children

2c
26
62

115 x 2 2 ,0

s Report were:

FINDINGS TO DATE:

1, Coding Manual and Rating Procedures: Precioration of instructions for the blinded rating proce-
dure was a major task during FY1978. The final Manual ono Rating Form for data analysis are
completed.

2. Finding and Final Report: Blinded rater codings were completed as of Q/1/77 on all families.
Reduction and analysis of data is underway and scheduled for completion by December 1977.
A final report will be forthcoming.

3. Initiation of Further Work on Alcoholism Transmission: We have observed that the selection of a
particular spouse, combined with the nature of the slrigin family environment are two factors
which relate to the development of alcohol abuse in adulthood. This second variable we have
termed the selection at a family Identity. To study these two variables further we have received
funds from the National Institute an Alcohol Abuse and Alcoholism for work which will examine
families with married children who have an alcoholic parent in an attempt to predict the children
at high and low risk based upon origin family type and spouse selection.

APPLICABILITY: This vi;,- .4 has a special applicability and relevance to the rehabilitation of the
chronically alcoholic family, i.e., the family repeating patterns which will support and main-
tain problem drinking over generations. Rehabilitation in this instance becomes intertwined
with prevention since the interruption of patterns of transmission will rehabilitate the current
nuclear family while it prevents future generation's disability. To achieve this goal, however,
this work requires considerable refinement: validation of the basic concepts of ritual, sub-
sumptiveness and family Identity through additional studies, such as our 'within family"
study beginning 9/77: and use of these concepts in techniques Or intervention, principally
family therapy. We look forward to these results as long-term objectives, highly relevant in
alcoholism rehabilitation.

137 Job Development and Enhanced Productivity for Severely
Disabled Persons (Job Development Laboratory)

Principal investigator:
Status:

Dates:

Cost:

Annual Report Reference:

OBJECTIVES:
1. To Increase employment and placement of severely handicapped persons by increasing their

capacity to perform a wider range of those physical tasks ordinarily associated with Information
. handling jobs:
2. To reduce barriers to employment, lateral and upward mobility, and training for more appropriate

and satisfying work, and to reduce the costly restruCturing of jobs for the severely disabled:
3. To Improve and increase through low-cast technological methodology the productivity, versatility,

and adaptability of severely disabled persons presently employed In information jabs or in jobs
where Information handling Is a critical subtask;

Kalisankar M llik, MS., M. Tech.
Completed

September 1974-February 19713

Annual $83A44.13
RT Annual $63,13113.58

#13, Page 124, SR-2 (R-41)

Projected Total $360,000
RT % of Annual Total 76%
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4. To insure and enhance job stability by Increasing productivity and thereby, to gain a better return of
the original rehabilitation investment dollar;

5. To list the job tasks uncovered and to describe their solutions In cost/benefit terms so that general
applications can be made to jobs and job groups;

O. To clemonste riF the utilization of the project's results through their application to federal govern-
ment agencies;

7_ To advance presently employed severely disabled persons along the employment ladder and to
open up jobs In private industry and government.

METHODOLOGY: Following the selection of severely disabled clients, jobs will be selected, developed.
and analyzed for the clients. All clients will be evaluated to determine their functional, psychologi-
cal. and cognitive abilities. Clients and jobs will then be matched and, as necessary, modifica-
tions and adaptations in the job and work situation will be made through bioengineering. This will
invoivo the prescription, design, construction. and fitting of adaptive aids and environmental
modifications. The productivity of the workers wili be analyzed and a cost /benefit study canted
out; following this a final report will be released.

FINDINGS TO DATE: Through research and the development of an Innovative on-site and homebound
placement model. the project has demonstrated the competitive and job productivity capacities
of severely disabled persons who, otherwise, are considered infeasible for conventional rehabilita-
tion by state departments of vocational rehabilitation.

Findings indicate conclusively that:
1. Information handling jobs are well suited for a severely disabled population.

2. Low cost technology can enhance the capacity cf severely disabled persons to perform tasks
associated with information handling jobs.

3. A multidisciplinary team approach towards placement of the severely disablaa will esult in
increased quality employment of severely disabled persons.

APPLICABILITY: The research findings Indicate that rehabilitation money Invested in the job placement
process for severely disabled persons are cost-effective and result in competitive earnings for
clients and job stability. The project's outcome should Influence change of employers attitudes
towards hiring severely disabled persons.
Rehabilitation facilities can utilize these techniques (jobs development, job training, client
analysis, job-client matching, job tasks modifications and job re-engineering) to place severely
disabled clients. Potential employers con utilize many of these resources to implement the Affirma-
tive Action Program for hiring the disabled,

136 Project Access

Principal investigator:

Status:

Dates:

Cost:

Annual Report Reference:

Pekr J. Verhoven, Re.D,

Completed
September 1974-February_ 1978

Annual $128,492.01
RT Annual $128492.01

1$13, Page 174, SR-6

Projected Total $200,000
RT % of Annual Total 100%

OBJECTIVES:

1. To establish and demonstrate the effectiveness of an accessibility advocacy within the struc-
ture of a city/space VR agency, with the function of representing the accessibility interests of
the VR client to both government and private sectors.

2 To determine and demonstrate wffh actual building(s) and tionsporkeion systems, realistic,
low cost approaches to utilizing accessibility technology which can be drawn from exIsting

resources.
3. To develop and establish ongoing consumer Ineut mod-Ian's; n providir ig a consumer voice on

accessibrilty Issues.
4. To develop end eseeeish a community resource supported. continuous mechanism of Identify-

ing acceesIbie build:; ye and transportation - "stems.
5. To de-r epo a reallstic, Ion 7 -range city-wide accessIbilffy eralegy o. nple mentation plan,

193



The George Washington University

6. To document processes and results of the advocacy for dissemination to other VR agencies for
passible adoption into the existing agency structures.

METHODOLOGY: Within the goals and scope of Project Access, the Deportment of Human Resources of the
District of Columbia Government serves as subcontractor to RT-9. A staff of three Is proposed to
consist of a Project Coordinator, Architectural Specialist. and an Adminisitillve Assistant to
provide full time presence and technical authority to deal with accessibility eectieres. The acces-
sibility advocacy will be located under the direct administrative control of fne Chief of the Bureau
of Rehab. Services with operational responsibilities to the Mayor's Con The Handicap-
ped.
Selected building sites will be identified and modified to serve as live models for what con be
accomplished. Emphasis on this demonstration will be placed on selection of areas where
relatively simple. low-cost modificoR;;-ins will result in accessibility. Impact studies will be con-
ducted to assess the vocational ; ,nt impact of the modifications. This data will be utilized
in developing cost benefit ration,: Carrier removal.
A transportation accessibility pro,: also be Initiated to demonstrate the utility and cost
benefit of existing system adjustr ,lrrs ;: studies will also be conducted. Selection of these
target projects will be based on tre e'ele.iity and potential to enhance vocational opportunities.
Using existing disabled consumer organizational structures, the accessibility advocate will at-
tempt to develop a formalized linkage between consumer and the city government by creating a
permanent, executive level forum through which the disabled themselves can function as a
monitoring fgoup.
A printing of a revised, second edition of the guidebook, Access Washington, is r..,lanned. Since
this kind of book is in need of constant updating, an attempt will be made to clevelce an ongoing
mechanism for advising the community of accessible facilities. Theaccessibility advocate will
develop a comprehensive, realistic long-range plan for accessibility in the city which will serve to
prioritize actual projects so that areas with the greatest potential impact are addressed first. The
plan should also serve as a coordinating vehicle to prevent counter-productive activity.
Project progress and continuity will be monitored by a select committee chosen by the Chief of
Special Centers. RSA, and chaired by him. The committee will meet at least quarterly to review
progress and evaluate performance. A formal written interim progress report will be delivered at
each meeting for review by the committee.

FINDINGS TO DATE: The guidebook. Access Washington, was published in February, 1976. The initial
printing amounted to 10,000 copies, of which nearly all have been distributed. Plans are being
formulated for a revised second edition and a printing of another 10,000 copies.
Project staff designed and produced a brochure to create visibility for the project and availability
of resources, expertise and technical assistance to individuals, consumer groups and federal
agencies interested in environmental free architecture and assistance in hiring the handicapped.
Due to difficulties in hiring staff for the District of Columbia Government subcontract, Project Access
was Inactive during part of Fiscal 1976 and during part of Fiscal 1977, Staffing was completed and
the project reactivated, effective 3/01/77.

The completion dale for this project will be February 28, 1978. At its conclusion the project will
have produced the following deliverables:

a. A systems model for Increasing employment for the physically handicapped through the elimina-
tion of architectural barriers.

b. A system for planning and implementing specialized transportation services to handicapped
clients.

c. A guidebook on the status of accessibility of a variety of facilitiesand buildings for the physically
handicapped.

d. A publication, in tabloid, for handicapped consumers and advocacy groups to assist in employ-
ment opportunities through the removal of architectural barriers,

APPLICABILITY: Success in vocational rehabilitation can often be denied through lack of accessibility. The
problem of accessibility Is well recognized and documented in the rehabilitation community. For
the District of Columbia Bureau of Rehab. Services, it is a crucial issue. This project will attempt to
adaress the sacial, economic, attitudinal and legal barriers that inhibit the Implementation of
accessibility in the District of Columbia.
Vocational, social and psychological rehabilitation will be enhanced and hastened if the primary
goals of this project can be achieved. The identification and removal of architectural barriers
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along with availability of a comprehensive guide to accessible facilities will open new horizons for
persons formerly restricted in their activities.

139 A Pilot Project: Stroke in the Young

Principal Investigator:

Status:

Dates:

Cost:

Annual Report Reference:

G.F. Molinari, M.D.

Completed
December 1976-January 1978

Annual $67,121.16
RT Annual $53,881.48

#13, Page 185. SR-8

Projected Total $81,364
RI % of Annual Total 80%

OBJECTIVES:

1. Identify objective anatomical, physiological, and neuropsychological variables colVbuting to the
vocational and rehabilitative potential In younger stroke patients.

2. Determine the validity and reliability of the EMI scan, the cortical evoked response. and classical
standardized aphasia testing, and quantitative psychological assessments as indicators of the
anatomical. physiological. ceed psychological substrates of vocational rehabilitation.
Develop a protocol using the est sensitive. reproducible, and reliable of these parameters for a
standard evaluation procedure and progress monitoring tool for rehabilitation programs targeted
at vocational and °vocational independence.

4, Disseminate the information accumulated In this pilot project on the utility of these "state of the off"
parameters In assessment of vocational rehabilitation by offering a seminar on "Anatomical.
Physiological, and Psychological Substrates of Vocational Rehabilitation."

5. Publication of a monograph targeted at vocational counselors indicating the utility, desirability.
and availability of these parameters in assessment of prognosis and eventual outcome of rehabili-
tation of the younger stroke patient.

METHODOLOGY:
1. Data gathered will include (a) basic clinical variables for identification of site and size of neurolog-

ical insult, including all the clinical signs and symptoms reputed to have prognostic or diagnostic
value, and (b) EMI scans. electrophysiological studies (cortical evoked response), speech evalua-
tions or neuropsychological tests as Indicated clinically. Test parameters will be collated with
clinical signs cod :emptoms at at least three points in the natural history of each patient's illness:
initially, at three months. and at six months.

2 Each patient will have presenting site is and symptoms recorded. An Initial EMI scan is routinely
performed on all stroke patients entering the G.W.U. Comprehensive Stroke Care program. This has
now become a "state of the art- diagnostic service for such 'L'!re:e1 patients, and although dote
obtained from the initial EMI scan may be used In the study. its primary purpose is patient service
and is not to be purchased by the research program, A repeal' EMI scan will be obtained at three
months, which will be obtained for Investigational purposes and should be at no expense to the
patient. The EMI scan at three months, based on our previous work on this study, will accurately
represent the residual lesion Itself and is reciprocal, the anatomical substrate for rehabilitation.

3. Cortical evoked responses already In research development, sponsored by the Rehabilitation
Research and Training Center, veil be at no expense to the patient.

4. In right hemipiegic patients Initial evaluation by speech pathologists will be obtained at a point in
the course of the illness If and when clinically indicated, and will be considered a patient service to
be used In Initial diagnosis. Similarly. In left herniplegic patients, neuropsychological testing.
including the specific tests for nondominant hemisphere functioning, will be obtained for diagnos-
tic purposes as a service to patients, Both types of neuiopsychological evaluation will be obtained
In any Individual patient only if there is evidence of bilaierd esiore or a history of a previous stroke.
However, as an investigational parameter, either the compreheesive speech evaluation or the
psychological testing will be repeated at six months for cceelation with performance in the
vocational rehabilitation program and for correlation with the anatomical and physiological
variables obtained earlier In the course.

5. Patients referred from other hospitals directly to the rehabllitellve progrpm late in the course of their
illness as outpatients will have one each of the following test parameters: (a) EMI scan (if not
previously performed and available), (b) auditory/visual and/or soreatosensory cortical evoked
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response, and (c) either speech and language evaluation or comprehensive psychological
testing.

6. Based on our analysis of demography in the first nine months of operationof the project "Prognostic
Value of Computerized AxIalized Tomography in Stroke Patients" a minimum number of thirty
patients under the cge of 55 will be comprehensively evaluated during this one year project.

7. Based on analysis of the data obtained on these thirty patients In this pilot project, the provisional
protocol will be reviewed, the reliability and validity of individual fest parameters will be reasses-
sed. and a standard protocol will be developed for trial as a standard clinical tool for quantitative
assessment of the anatomical, physiological and psychological substratesof vocational training in
younger stroke victims for use in the G.W.U. Rehabilitation Research and Training program and
other affiliated comprehensive rehabilitation programs.

8. As little vocational and avocational application of stroke research is presently utilized, and these
areas are particularly important to stroke in the young. the Job Development Laboratory's involve-
ment will be directed at this level of stroke rehabilitation. In conjunctionwith therapy and testing
most sensitive and applicable to employability of stroke patients (I.e. speech therapy, activities of
daily living, occupational therapy, physical therapy, (t.lenputerized axial tomography, cortical
evoked response, classical standardized aphasia testing, and quantitative psychological as-
sessments). Laboratory staff will utilize supplementary telling to complete the vocational profile.
These tests may include perceptual and functional eveluallons and pre-vocational testing as
necessary. This testing and evaluation battery will be rerformed with approximately twenty
young medically-stable stroke patients through medical referral.
Integration of medical, therapeutic, and vocational as well as the development of Criteria for
interpretation of evaluated results, will form the ior a quantitative employability system to
evaluate client vocational potentIal.
Drawing upon the Job Development Laboratory's eyoeriences in the areas of job development.
job-task analysis. and job-client matching. target vocational areas will be analyzed relative to
levels of cognitive and physical functioning.
Through correlation of Job Task Analysis and Cl'ent Functional Levels, some areas of functional
adaptation may be indicated. These may Include testing equipment as well as functional aids.
Subsequent to this first year of research, Implementation utilizing the quantitative employability
system In a vocational placement selling will be demonstrated contingent on future findings.

Cllncal Component: Ten months of data collection produced annualized accession
of 23 ceases /year from the Neurology Consuotion Service and another 24 cases /year

admit-tea directly for neurological care, all 47 of whom met the arbitrary criterion of age 55 or
less. If the definition of "stroke in the young" were to be liberalized to "stroke among the actively
employed and homemakers" independent of age, the numberwould double toapproxirnately
100 patients/year. Another bias identified which reduced the number meeting the extant age
criterion was the fact that only three cases of subarachnold hemorrhage inyoung persons were:
brought to the attention of the investigators: since this diagnosis is usually made in the erner-
oency room by prompt CAT-scan evaluation prior to lumbar puncture, patients In whom this
common cause of stroke in the young is diagnosed are admitted directly for neurosurgical
treatment,

The charaoteristics of the patient population were as follows: Iwo patients with occlusive
cerebrovascular lesions were under age 20: both were males. The predicted cluster of throm-
boembolic strokes in women taking contraceptive hormones, was observed (approximately
25% of cases). Hypertensive intraparenchyrnal hemmorrhages in young Blacks of both sexes
accounted for 35% of cases with Black males having a slightly higher incidence than females.
Suspected illicit substance abuse occurred only twice, both in males,one Caucasian and one
Black. The remainder, (approximately 35%) constituted a pot-pourri of etiologies Including
rheumatic heart disease, artheroscleratic heart disease. spontaneous brain hemorrhages in
younger hypertensive whites of either sex, and a large population of hromboernbolic phen-
omena in persons In whom no etiology could be found. Absolute numbers of Instances in each
category ore small (total number 47) and therefore percentages tend to mislead because they
inflate very small cells in the data. Trends only are considered reliable, however, and despite
the conspicuously low incidence of illicit drug abusers estimates madeby retrospective analysis
one year ago are confirmed.

In general, functional recovery after stroke was spc ttaneous and to ca high level in most patients
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in the age group older 135.
CAT scans snowed a preponderance of lesions in subcorticai structures of the brain. Both
ischemic and hemorrhagic lesions generally spared cortex except in very evident cases of
embolism from primary disease of the heart. Nonetheless, aphasia was an early transient
symptom and sign in most patients with left hemisphere lesions, but CAT scan localization
indicated a deep vascular territory of involvement.
Despite comprehensive medical evoluotions in each case, approximately 25% of young stroke
patients have no detectable etiology for their disease.

Psychosocial Component
a. Rewards In stroke favor those who remain "sick" as with certain otherchronic diseases. Specific

examples encountered during this project inclur!ep.

Contemplation of an actual prosect,tion of rn ice litigation
Prernorbid job dissatisfaction; illne -area - option of medical disability retirement
Reactive depression

b. Younger patients often utilize, DENIAL as eojor defense mechanism. Reinforced by spontaneous
and high quality recovery, many unconsciously or consciously ignore the high risk category in
which first stroke places them.

c. Physician insecurity in cases in which diagnosis is unknown. Patients are often preoccupied with
uncertainty of prognosis for recurrence. Accurate diagnosis is required for formulating appropriate
plans for Tertiary Prevention, specifically, prevere ion of recurrence. Patients confronted with their
own vulnerability by premature illness may seek second opinions; if no clearer prospf otkis is forth-
comi ng from health case delivery system, patients may then resort to despondency and depression,
Or conversely, to DENIAL.

d. Numerous anecdotal examples may be cited of life-crises, developing or extant in t; pre-merbid
stage of illness in stroke patients. Examples from our own prospective data incl:z (1) imminent
dissolution of family in a 15 year old boy who developed stroke after accidental blow to the neck
during a soccer game. at a time when the parents were contemplating divorce; (2) right hemi-
plegia and transient aphasia in a 42 year old woman in the process of divorce who discovered a
lump in tile breast which was proven to be malignant. Ischemic cerebral lesion was relater:11c er
ulcerated plaque in the carotid artery in the neck and was proven to have no direct medical
relation to the recently discovered cancer (subsequently successfully treated).

Vocational Component
1. Protocol for a functional vocational evaluceioe for post-stroke patients has been developed,

including a base data form and problem-oriented recording procedure. The Functional Limitation
Inventory was selected as the instrument to determine whether or not a subject's vocational
prognosis has improved as the result of the research staff's intervention.

2. Of the nine persons who have agreed to participate in the study, six have been rated on the
Functional Limitation Inventory. Of these six, a comprehensive evaluation hos been completed
strategies planned for vocational improvement. Intervention strafe. ,ees for range from
selective residual skill/job matching (including Human Performar testing
to demonstrate to an employer the post-CVA exettional lob analysis,
retraining for maximum use of residual capacity. joie developreeR habilitation
counseling.

3. Vocational progress for some proiect participoee has consisted of:
a. One individual has returned to work through the efforts of the research staff.
b. Another participant, severely disabled by stroke and out of work for seven years, is undergoing

one-handed typing training and drivers education In preparation for returning to work.

c. A third individual, out of work for four years, has received educational, job and drivers training
as well as job readiness counseling to eliminate undesirable interviewing behaviors and
attitudes.

APPLICABILITY: To summarize, the findings are expected to provide state agency rehabilitation counselors
(as well as other placement interested personnel) with a means to vocationally assess. plan,

197



The George Washington University

counsel and place individuals who are severely handicapped with stroke disability. It will estab-
lish the value and methods for reducing the handicapping impact of stroke disability through
aforementioned techniques such as job modification and client-job matching. Furthermore.
a process not only far functional assessment and for identifying counseling issues, but also for
training counselors in work with stroke-disabled persons will be established. All of these factors
will provide the means for state agencies to comply with legislative mandates and better serve
the severely handicapped population.
While this project applies approaches long utilized by physical rehabilitation to the vocational
rehabilitation of this disability group, it will impact on service delivery by establishing the need for
specialists in job modification and redesign to be included in the service delivery system for
this group.

The results of this study will also:

a. provide an improved understanding of stroke in the work-age population:
b. demonstrate methods to reduce functional deficits:
c. test the application to a stroke-disabled population of a research instrument for appraising_ voca

tional diagnosis and for identifying counseling issues:

d. devise and test a problem-salving protocol for appraising and enhancing vocational prognosis
and for managing the vocational rehabilitation of stroke patients: and

e. training area rehabilitation counselors in vocational rehabilitation planning, management, and
intervention for the young person disabled by stroke.

This research is, finally, expected to result in increased training and placement opportunities for
individuals disabled by stroke, as well as to provide the means for training rehabilitation counse-
lors to work more effectively with this disability group.

140 The Vocational Potential of ESRD Patients Through
Analysis of the Relationships Between the Medical
Factors of ESRD and Alternative Job Placement Strategies
(Former Title: SR-9: Clinical Component: and SR-113:
Vocational Component)

Principal investigator: Alvin E. Parrish, M.D.

Status: Continuing
Dates: December 1976 - January 1979

Cost: Annual $56,530.68 Projected Total $105,746
RT Annual $43,123.21 RT % of Annual Total 76%

Annual Report Reference: #13, Page 216, SR-9

OBJECTIVES:

This project proposes to accomplish the following objectives:
1. To develop an understanding between:

The primary disease producing End-Stage Renal Disease.
Medical complications associated with hemodialysis.
Work tolerance of patients undergoing chronic hemodlalysis.
Impact of dialyzing schedules and vocational potential.

2. To produce. based on the findings In Objective 1, a protocol for assessing vocational potentials
of ESRD clients Including strategies for:

Restructuring clinical procedures and dialyzing schedules to minimize negative vocational
impacts.
Job restructuring and modification to accommodate reduced work tolerance and dialysis
scheduling problems.
Job refraining into vocational fields most suited to the ESRD client population.

3. To conduct a region-wide conference to disseminate project findings to vocational rehabilita-
tion counselors and ESRD clinical personnel.
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METHODOLOGY: A group Of clients with End-Stage Renal Disease will be studied so that factors such as

medical complications (type and frequency) and physiological performance capability can
be examined In relation to type of work experiences, loss of time from work. setting of dialysis.

family support and complicating disease.
In the assessment of performance capability, nerve conduction time in the leg will be measured

using a model TEC 6M electromyograph and exercisetesting will re used consisting of 10 minute

walking at 2,5 miles per hour at no grade to determine the ability of the client to exert minimal
activity. Concomitantly, changes in serum potassium, lactate ovruvate, blood pH. blood
pressure and respiratory rate will be monitored.

Areas in which vocational project staff will concentrate are:
1. Selection of realistic vocational objectives according to physical and Cognitive functions;

2. Development of short term training programs commensurate with actual employment opportunities;

3. Initiation of group sessions for clients and family members to promote work motivation;

4. Work site environment modification;

5. Job restructuring; and
6. Treatment regimens and dialysis schedules.

FINDINGS TO DATE: Medical and Performance CapabilityAssessment A survey was begun in December

1976, of patients at the Dupont Circle Dialysis Center, relating to their dialysis carnolications and

ability to return to work. Beginning in July 1977, physidal studies were begun using the exercise

test to determine patient's ability to exercise for a standard period of time. The selection of

patients was made at Dupont Circle Dialysis Unit, using those individuals whto physically appear-

ed capable of undergoing the exercise test and who volunteered to take part. The procedure

was as follows: on the morning prior to dialysis the patient had baseline determinations of blood
pressure, pulse, respiration, lactic acid, lactate pyruvate, potassium and blood pH. Each indi-
vidual was then exercised on a treadmill, walking for 10 minutes at 2,5 miles per hour at no grade.

At the end of the exercise. the baseline tests were repeated again, in 10 and 20 minutes, post

exercise. To date, six normal individuals and seven patients with End-Stage Renal Disease have

been studied. The maximum change in the values observed are shown in Table 1. The most

significant changes occurred in serum lactate levels and in this group of studies, 4 out of 7
patients with End-Stage Renal Disease, showed a maximum increase in serum lactate exceed-

ing two times the standard deviation of normal individuals. In all four of these individuals symp-
toms developed during the test which in two, precluded the completion of ten minutes of
exercise, Symptoms consisted of weakness and fatigueinthe legs, These individuals also showed

an increase in potassium and in one individual, a decrease in blood pH.

It would appear from these preliminary findings that individuals undergoing maintenance
hemodialysis do have physical disabilities as manifested by their inability to exercise at a
minimal rate, and that this inability may be related totheir failure to return to an active life. Two

possibilities as to the cause may be postulated: ( 1) that there Is Inadequate dialysis, resulting in

abnormal carbohydrate metabolism, since it is alreadyknown that individua 'swab renal failure

develop carbohydrate intolerance with elevations in serum and blood sugars and abnormal
glucose tolerance tests, and since it has been shown in animals that this appears to be a black

in either cyclic AMP or ATP. It is possible that an inability to develop aerobic metabolism in the
Kreb's-Cycle could account for the rise In serum lactate: and (2) that these Individuals are
physically in such poor condition that they are unable to carry out the exercises. It is proposed,

therefore, that when sufficient data is obtained, that two additional groups will be studied,
made up of those individuals who show an increase in serum lactate greater than twice the
standard deviation of normal in individuals. One of these groups will have increased dialysis

time: the other group will undergo standard exercises to increase their physical fitness. After

period of time (4-6 weeks) the tests will be repeated to see if improvement in the testing occurs.

Vocational Aspects Based on the Initial analysis of first year data th e followl ng hypotheses have
been formulated for continued study during the next period:

1, Vocational counseling and career guidance during pre-dialysis and eorlydialysis will Increase
vocational outcome. The Interview process revealed that only 3 clients out of 22 had knowledge
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of available state vocational rehabilitation services. Many questions were also raised concerning
kinds of jobs which might be suitable as well as obtainable In view of past experiences, training
and work IlmitatiOnS resulting from ESRD. Early intervention may elirninate the development of
financial dependency and enhance work rnotivcrtion,

2. Skilled ESRD clients are more likely to remain actively employed and/or find suitable employ-
ment than non - skilled clienis. An analysis of the working and non-working client populations
indicates that the majority of those presently employed are working in positions which required
prior vocational skill training while the majority not wanking are unskilled. Training programs In job
areas suitable far an ESRD population will be developed and implemented in testing this hypothesis.
hypothesis.

3. A bia-engineering approach wIll Increase the range and kind of Jobs possible for MD clients by
reducing physical exertion Inherent in many job tasks. Non-working clients with work experience
prior to ESRD have reported that they are unable to return to former jobs due to Inability to perform
certain physically demanding job tasks. Low cost engineering technology will be applied in such
cases to reduce or eliminate fatigue experienced in performing such tasks,

4. Financial disadvantages create barriers to ernploymerst of the ESRD client. Under present
legislation, financial assistance is available to cover all dialysis related costs for individuals with
extremely limited incomes. Individuals without prior insurance coverage, working full time, must
bear the burden of 20% Of the dialysis cost. A systematic study of the cost of ESRD health main-
tenance will be conducted and average costs tabulated. Recommendations for legislative
change and/or alternative solutions will be investigated to alleviate this financial inhibition to
return to or begin work.

Insight gained by project staff into problems faced by ESRD clients has resulted in the identifica-
tion of needed research by other disciplines. Included are studies into the relationship of psycho-
social variables as they relate to work motivation, work readiness aid fatigue levels as well as
medical investigations covering reduction of time loss due to secondary medical complications,
and a method of determining wail< tolerance levelsof ESRD clients as a guide to appropriate job
development. Project staff have already notified aporopriate personnel of RT-9, capable of
conducting such studies, of the need for such research.

It is expected that further analysis of existing data and inclusion of more data Obtained from staff
involvement with a larger number of working-aged clients will result in identification and
inclusion of additional hypotheses for subsequent testing.

APPLICABILITY: It is anticipated that the results of this project will impact the vocational rehabilitation
counselors' management and, potentially, could suggest clinical management alternatives.

141 The Role of Family in Institutional Rehabilitation of
Clients with Behavioral and Physical Disabilities

Principal Investigator: David Reiss,

Status: Continuing
Dates: July 1974- August 1979

Cost; Annual $91.370.79 Projected Total $400,000
RT Annual OD:4345.82 RAT % of Annual Total 77%

Annual Report Reference: #13, Page 68, R45

OBJECTIVES: The behavioral disability phase seeks to predict rehabilitation outcome of patients with
chronic behavioral disability based on characteristics of their families; the physical disability
phase seeks to make similar predictions for patients with spinal cord Injury and stroke.

METHODOLOGY:
1. The behavioral disability phase will use adolescent and young adults (A). The psychiatric patients

who lived at home with both parents until hospitalization. All patients will have been admitted to an
in- patient psychiatric service for the treatment and *habilitation of alcohol, drug abuse and
delinquency problems. Both parents will be Included in the study. Some phases of the study require
the professional staff and some administrators In the sponsoring Institutions to serve as subjects. The
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physical disability phase will use 10 spinal cord, 10 stroke patients, and 10 end stage renal
disease patients. All 30 patients will, have lived in intact families before being hospitalized. The
spinal cord injured patients will be married males with at least one child over the age of 10; the
stroke patients will be married males under 65, without significant cognitive impairment and
have one unmarried child under the age of 30 living in the vicinity of the patient and available
for testing.

2. Family, institutional and treatment processes, and outcome variables will be measured. Included
in the variables will be the family's typical orientation to social problems and the particular Q-sort
method. A standardized Interview and questionnaire will measure structured and multiple family
group including communication patterns, seating patterns, soclometrIc choices. and cohesive-
ness. Outcome variables will consist of estimates of the patient's overall improvement.

FINDINGS TO DATE:
1. In the behavioral disability phase, findings from 36 families show that laboratory assessment

procedures permit families to be grouped Into four categories based on the family's orientation
towards novel and problerncrtic social situations. This classification accurately predicts many
aspects of the family's Involvement in the treatment program: the degree to which the family is
noticed by staff and other families, the extent to which the family can open Itself to new advice and
experience (rather than remain closed and self-protective) and the family's morale and sense of
optimism about the treatment program.

2. The physical disability phase is just beginning and no data are available.

APPLICABILITY: Results of these studies should help rehabilitation staff to Identify problem families within the
first week or two of work with patients and their families. In particular, It should help to predict
families who will undermine the treatment, simply fall from full attention or drop out of the program
prematurely.

142 Post-Coronary Group/Exercise Therapy Study (Former Title:
Rehabilitation of the Disabled Post-Myocardial Infarct
Patient: Controlled Trial of Supervised Exercise vs.
Group Counseling)

Principal Investigator: Patrick A. Gorman, M.D.

Status: Now

Dates: May 1977-February 1981

Cost: Annual $84,962.68
RT Annual 866,025.89

Annual Report Reference: #13, Page £6, R-48

Projected Total 83511,,000
RT % of Annual Total 77%

OBJECTIVES: This project will compare the effectiveness of two separate treatment approaches, exercise
therapy and group counseling, with each other and with a control group. in rehabilitating
psychologically and/or physically disabled post myocardial infarction subjects. The object is to
document changes in various vocational, psychological, physical, and social parameters
following a twelve week intervention program and throughout a one year follow-up period.
The following outcome variables are examined in the three experimental groups to determine
the rehabilitative effects:

1. Vocational Return to gainful employment, number of hours employed, job related responsibility,
income.

2. Psychological Change in depression/anxiety Scores; increase in 'positive' factors, i.e.. 'carefree'
on adjective check list.

3. Physical Change in physical work capacity, heart rate and blood pressure responses and
exercise induced arthythmlas and ST changes.

4, Social Increased social, familial and recreational functioning: return to active sexual functioning.

6. Morbidity Particularly, readmission to the hospital and/or occurrence of cardiovascular events.
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6. Mortall

METHODOLOGY: One hundred and fiffy potients will be admitted to the study over o 3 year period, The
primary source of recruitment Is The George Washington University Medical Cernter Coronary
Care Unit. This Is an eight bed unit which had 408 admissions In 1974, 474 In 1975 and 587 in
1976. The number of documented myocardial Infarctions has been approximately one-third
of all admissions (approximately 200 patients based on the 1976 census). We estimate that of
this number, 20-25% (40-50 patients) will be eligible candidates for the study. We expect to
access between 25-35 of these patients Into the study each year. The remainder of the
annual quota of 50 patients will be recruited outside the hospital through contact with
internists and cardiologists who regularly refer patients to The George Washington University
Medicol Center Exercise Laboratory, Announcement of the program's existence will be sent
to area medical societies and heart associations and to the community at large via public
service announcements In newspapers, radio and television.
The primary steps will consist of:
1. Screening of hospital records. 5. Rehabilitation programs:
2. Initial physical evaluation. a. group counseling
3. Psychological evaluation. b, exercise training program
4. Randomization. 6. Follow-up evaluations,

FINDINGS TO DATE: Recruitment of participants for the project was started on 8/1/77. An outline of the
Patient Flow Diagram (Appendix. Figure 1) and a request for patient referral was prepared and
sent to attending physicians who regularly admit patients to The George Washington University
Hospital and those who refer patients to the Exercise Laboratory. This outline was also sent to the
local Medical Societies, Heart Associations and to the Heads of Cardiology in the area hospitals.
With the collaboration of the Public Relations Department an advertising release was prepared
for publication in local newspapers and for public service announcements on radio and T.V.
The staff of the Coronary Care Unit and Progressive Coronary Care Unit was given detailed
orientation about the project in order to secure their cooperation in the recruitment process,

The project staff make regular chart rounds and identify those patients who fulfill the criteria
for eligibility. When a patient appears to be eligible, the personal physician is contacted to
secure approval for possible participation and the patient is briefly contacted and oriented,
and requested to attend a screening session at least 6 weeks from the time of the acute myo-
cordial infarction (Participant Flow Sheet, Appendix, Figure 2).

Eight patients have completed the screening execise test and depression/anxiety scales. All of
these have also completed the first (comprehensive) evaluation: 17 have established their
eligibility for participation, and one was found ineligible because of psychiatric disorders
requiring treatment, The eligible patients include 16 males and one female. Eight are on
vasodilator, three on ontlarrhythrnics, two on digitalis and two on diuretics, One has chronic
atrial fiterillation. In the maximal exercise test performed at the first evaluation, the average
exercise capacity was 5.95 NETS with a range from 3.5-10 mErs. Exercise was terminated because
of reaching the maximal predicted heart rote in three, angina in four, other symptoms (dyspnea,
fatigue, leg discomfort) in seven, marked ST segment depression in two and hypertension inone.
The first group of six was randomized to the group therapy program (see below). The second
group of six was randomized to control. The third group of six should be complete and randomiz-
ed in one week,

Observations On Initial Meetings Of Group Psychotherapy Subjects. The first cohort of six
patients was randomized into the group therapy program Each patient had previously com-
pleted the initial pre-group interview and was found eligible for study participation on physical
and/or psychological grounds. Six hourly sessions have been conducted todate. Four members
have attended IOU% of the sessions; one has missed two sessions (due too late start and a pre-
planned vacation) and another subject. a marginal participant, has thus far missed three
sessions.

202



The George Washington University

The patients, as a group, have been verbal and willing to share material concerning their infarc-
tions and subsequent rehabilitation Including medication usage, diet regimen, and physical
activity. Half have also been open to explore personal feelings with regard to their marriages,
sexual activity and pre-morbid behavioral attitudes. During the first session, subjects Introduced
themselves by describing their Infarct history and subsequent rehabilitation experiences. This
served as a basis for discussion during the following four sessions. Members discussed pre-morbid
stresses leading to infarct onset including Type A personality characteristics which most felt
they evinced; problems setting limits at work versus snaking decisions as to whether or not to
return to work; communication difficulties with spouses, particularly situations where spouses
allegedly used the post-MI situation to become more strident and overbearing: and sexual
problems. Two handouts were given to all members in the third session which dealt with Type
A behavior research and sexual aspects post myocardial infarction ( topics which had generat-
ed the most discussion). During the fifth and sixth sessions, members spent a majority of time
talking about physical symptomatology; the physiology of cardiovascular disease and the role

of diet, exercise and medication in their own rehabilitation.

Throughout the first six sessions, the role of the leaders - a psychiatrist (or in his absence, a social
worker) and a cardiac nurse - has been to act as catalysts promoting discussion on themes of
concern to members and increasing cohesiveness by insuring that all members were involved.
Attempts have been mode to avoid a teacher-student model although at times, particularly in
the discussion on physical symptoms and medications, this role had been adopted to some
extent. During the next six sessions, attempts will be made to focus on individual problems
described at the initial pre-group interview in order to help members achieve a more positive
rehabilitation outcome.

APPLICABILITY: Too early in the study to determine applicability of results.

143 identification of Communication Deficits in Patients with
Right Cerebral Hemisphere Damage

Principal InvestIgator: Penelope 5. Myers, M.A., C.C.C.

Status: New

Dates: May 1977-January 4981

Cost: Annual $24,200.62 Projected Total S125,000
RT Annual 520293.17 RT % of Annual Total 77%

Annual Report Reference: #13, Page 108. R-49

OBJECTIVES:

1. Identify the specific communication deficits in patients with right cerebral hemisphere damage
and develop a framework for the analysis of these deficits which will facilitate diagnosis and
rehabilitation.

2, Develop a test protocol to assess the cornr-nunicative deficits in patients with right cerebral
hemisphere damage by: (1) examining the available standardized tests for specificity and
sensitivity; and (2) developing tests for those areas where standardized tests failto pinpoint deficits,

3. Develop guidelines to improve professional and family understanding of the communication
deficits in patients with right hemisphere damage.

4. Hold training sessions with rehabilitation team members at GWU Medical Center as a means of
improving their ability to communicate with right brain-damaged patients.

5. Counsel families of patients with right cerebral brain damage as a means of Improving their
ability to communicate with the patient.

METHODOLOGY:
A Identification of target population and initial data collection

1, Target population
a. Sex: male and female; Age: 18.75 years
b. Handedness: right
c, Medical history: recent Onset of right sided cortical lesion with no past'histaryof neurological

disease
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2. Initial Data Collection

a. Case History
b, All the basic clinical variables for identification of site and size of lesion Including all the

clinical signs and symptoms reputed to have diagnostic significance,
c. Results of routine tests using computerized axial tomography
d. Interview with family and/or social worker
e. Obtain results of standardized testing from speech, occupational and physical therapies

B. Identification of Communication Deficits
1. Interviews with: patient, family. rehabilitation team members

a. Goal: to ascertain communication problems evident in social interaction and changes
noted by family post onset

b. Develop standard questionnaire to replace Interview
2. Development of Test Battery

Goal: development of a test battery sensitive to the specific disorders under investigation
b. Rationale: Failure of standardized neuropsycholagical and language tests to identify

communication disorders in the minor hemisphere
c. Areas of test development

(1) Cognitive: verbal and non-verbal
(2) Affect (emotionally conveyed responses)

d. Administration of tests to target population and age matched non neurologically impaired
controls

e. Analysis of results and modifications of tests as needed
C. On the Basis of the Data Obtained

1. Develop a framework for analysis of right hemisphere communication deficits,
2. Develop printed guidelines to improve professional understanding of these deficits.
3. Lay the ground work for developing a standardized test battery

FINDINGS TO DATE:

1. Interviews Results of interviews with patients, families, and rehabilitation team members have
established the need for further investigation into right hemisphere communcation deficits. The
major observation made in the five initial subjects was that while language function seemed
unimpaired, communication was hampered in these patients.

2 Initial Questionnaire developed on the basis of the above unstructured interviews.

3. Standardized tests reviewed selection of subtests from the Illinois Test of Psycholinguistic Abilities
and the Hooper Visual Organization test.

4. Development of new tests in the areas of:
(1) Mood recognition
(2) Humor
(3) Connotative language
(4) Picture description and situation analysis

APPLICABILITY: The focus of this project is the identification of communication disorders involving: affect;
visual imagery and internal image making; comprehension of connotative (versus denotative)
language; shifts in cognitive style in which synthesis and Integration of contextual cues has
been sacrificed, Increase In rigidity; and confabulation none of which could be labeled
aphasia and all of which Impair communicative ability. The result of the study should expand
the traditional diagnostic and rehabilitation services to include additional objectives for the
remediation of the identified deficits. Family support programs would also be expanded to
include counseling and strategies for dealing with the communicative disorders in right brain-
damaged patients. With improved understanding of the nature of the communication
problems in the right hemisphere patient, a more realistic vocational rehabilitation plan could
be made.

2Ck=1



University of Colorado (RT-10)
Medical Rehabilitation Research and Training Center

CORE AREA

Cardiopulmonary Rehabilitation

Research undertaken by the Center is practical, patlent/client oriented clinical
research that is primarily derived from or utilized in the comprehensive patient care
program for both in-patients and out-patients with coronaryatherascleratic heart
disease. The coordinated research program dealing with major physiologic and
psychologic problems in cardiopulmonary rehabilitation is designed to have a
potentially direct impacton the primary or secondary prevention of disease or the

prevention or modification of disability due to disease.
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H. L. Brammell, M.D., Director
University of Colorado

Medical Rehabilitation Research and Training Center
4200 East 9th Avenue, Box C242

Denver, Colorado 80262

PROJECT TITLES BY FY 1978 STATUS

COMPLETED ABSTRACT NO.

The Effect of Maximal Aerobic Exercise on Coagulation In Norrnols and
Atherosclerotic Coronary Heart Disease Patients (H. L Bro mrne II, M.D.) .
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Early Adjustment to Steady and Unsteady Exercise In Patients with
Cardiopulmonary Disability (H. L. Brammell, M D.). 145

Sequential Evaluation of Sensitivity and Predictive Accuracy of Treadmill
Testing Following Myocardial Infarction (P. Overlie, M.D.). 146

The Effect of Low Level Aerobic Conditioning on Exorcise Tolerance in Left
Ventricular Dysfunction (H. L. Brammell, M D ) .. , .147

EChOCOrdiographic Assessment of Ventricular Motion During Exercise
(D. Dick, Ph.D.) . ... . 148

Cardiopulmonary Adjustments to Exercise and Other Stresses (G. F. Filley, M.D )

(Revised) Influence of Cardiovascular Function & Physiological Stress Loads on
Psychological Efficiency. (Hypoxia & Cognitive Functions In Cardiovascular
& Obstructive Pulmonary Disease Patients) (J. W. McDaniel. Ph D.).
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Controlled Evaluation of o Comprehensive Rehabilitation Program
immediately Following Acute Coronary Events
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144 The Effect of Maximal Aerobic Exercise on Coagulation in
Normals and Atherosclerotic Coronary Heart Disease Patients

Principal investigator: H.L. Bramme II, M.D.

Status: Completed (Nat Study)
Dates: December 1971-December 1977
Cost: Annual $8,300 Projected Total $8,300

RT Annual $6,700 RT of Annual Total 80%

Annual Report Reference: #13, Page 15, R-14

OBJECTIVES: This pilot study was undertaken to evaluate the coagulation status of a small group of nor-
mals and patients with atherosclerotic coronary heart disease and to observe what changes, if
any, result from maximal aerobic exercise.

METHODOLOGY: Ten normal subjects and ten post-myocardial infarction patients were evaluated before
and after maximal treadmill exercise. The treadmill evaluation Included a resting recumbent
and standing 1 2 -lead scalar electrocardiogram, continuous monitoring of the electrocardio-
gram throughout exercise and post exercise tracings Immediately 1, 2, 5a nd 8 minutes following
exercise. Blood pressure was recorded at rest and each minute during exercise. Expired air was
measured with the physiologic monitoring system (see R-9) and observations made of ventilation,
oxygen consumptions, CO2productlon, and respiratory quotient.

Blood was drawn without trauma (10 mi) before and Immediately fallowing maximal exercise.
Coagulation factors evaluated included anti-thrombin ill ReACT and 1 ACT plus 0.5 unit Heparin
and Sonoclot, a measure of whole blood clotting. Sonoclot observations included time of onset.
rate of clot formation, time to maximum clot formation, the ratio of rate of clot formation to time of
onset and maximum height of Sonoclot trace.

FINDINGS TO DATE: The normal rang_e of antithrombinlIlls 20 to 60 seconds. Normal values for the sonoclot,
determination on native whale blood are 2-4.5 minutes for onset. 4-8 units/min rate of clot
formation with a normal ratio of rate to onset of 1-4. Normal value for ReACT is 140-190 seconds
and the normal value for ReACT+0.5 units heparin is 265 -420 seconds. When scanning the data.
hypercoagulability is indicated by an anti-thrombln III time of less than 20 seconds wtth awithout
sonociot onset less than 2 minutes, a rate of rise of the sonoclot of greater than 4 units per minute
and sonoclot ratio of greater than 4. In addition, relative hypercoragulability is suggested by
shorter ReACT times. Subjects JM and TB are hypercoaguiable as indicated by the anti-thrombin
ill test. Subject JK is borderline in this regard. Following exercise JM and TB remained abnormal. JK
remained borderline and AM became relatively more hypercoagulable. No normal subject was
hypercoagulable although a trend toward hypercoagulabliity was noted following exercise. No
such post exercise trend was apparent In the patients with atherosclerotic coronary heart disease.!

COMMENT: it is known that exercise modifies laboratory measurements of coagulation in the direction of
hypercoaguiatlon. In patients with atherosclerotic coronary heart disease who are already pre-
disposed toward an increased Incidence of thrombotic episodes, exercise might exert an
adverse influence. Although the coronary disease patients tended to be more hypercoagulable
than the normal controls, exercise did not adversely affect their coagulation parameters. On the
other hand, normal subjects tended to become relatively hypercoagulable as a result of exercise
while remaining generally within normal limits. The level of physical conditioning was variable In
the control subjects with coagulation values tending toward hypercoagulation in those who
were least conditioned.

APPLICABILITY: Atherosciertoic coronary disease may be due to intravascular thrombosis (one of several
theories of the etiology of atherosclerosis) and Is certainly associated with a n Increased Incidence
of thromboembolic episodes. This pilot effort has shown that those with atherosclerosis tend to be
hypercoagulable relative to nomnals and two of the ten patients with coronary disease were
clearly abnormal as evidenced by their very short anti-thrombin III times. These data raise some
Important questions:
1. Does the coagulation status of individuals change prior to an acute clinical event, that is

does the coagulation profile have predictive value?
2. Is it possible to select a high risk group by coagulation studies and by selection of a proper

anti-clotting agent prevent clinical events and disability?

209



University of Colorado

3. Is o person's coagulation status a risk factor for coronary disea se'?
Answers to these questions would have great impact In decreasing disability from coronary
disease and maintaining clients at work.

145 Early Adjustment to Steady and Unsteady Exercise in
Patients with Cardiopulmonary Disability

Principal Investigator:
Status:
Dates:
Cost:

Annual Report Referen

OBJECTIVES:

1. To evaluate the adjustments to steady and unsteady state exercise, particularly oxygen deficit, in
patients with and without cardiopulmonary disorders.

2. To acquire a computer-based physiologic measurement system to monitor ventilation, oxygen
consumption, and carrion dioxide production rapidly and on-line.

METHODOLOGY:
1. Construction of a physiologic monitoring system composed of a computerized data acquisi-

tion system and mass spectrometer (total gas and flow analysis instrument).
2. Utilizing the monitoring system to evaluate small groups of patients to:

a. Establish normal oxygen deficit data In subjects without cardiopulmonary disease.
b, Evaluate the hypothesis that oxygen deficit is greater in patients with functional impairment

(New York Heart Association Class II or Ill) than in normals.
c. Evaluate the oxygen deficit response in patients with angina pectoris.
d. Evaluate the early adjustment to exercise in patients with varying degrees of obstructive

lung disease.
Analysis of expired air during treadmill exercise, utilizing a bag collection system, carbon
dioxide analyzer and fuel cell oxygen analyzer, was done on subjects. The following are some of
the observations that were made or computed: minute ventilation, oxygen consumption, CO2
production, respiratory exchange ratio, METS, anaerobic threshold, percent of maximum oxy-
gen consumption of which anaerobic threshold occurs, heart rate. exercise electrocardiogram
repolarization changes and abnormalities in heart rhythm. and blood pressure. Protocols were
specific to the groups evaluated.

FINDINGS TO DATE:

a. The construction of a bag collection system for ventilation studies was completed.
b. Using the bag collection system, pre- and post-conditioning studies were done on a group of 15

elderly females between the ages of 63 and 81. Full physiological details are not yet corn-
pleted, but clear evidence of a conditioning effect has been demonstrated.

c. An on-line computer-based model of the physiologic monitoring system was temporarily
pieced together with borrowed items and used to evaluate the functional capacity of 15
professional football players. The data were not particularly surprising; however, the study gave
us an opportunity to (1) evaluate a computer program for physiologic monitoring which will be
incorporated in the final form system to be developed and (2) evaluate a group of individuals
of high functional capacity which permitted vigorous testing of the entire system at high work
loads.

Studies Performed During 1977:
Two major investigative activities utilizing the on-line physiologic measuring system were under-
taken during 1977. Modification of the Anaerobic Threshold in Post infarction Males utilized
subjects with a relatively low functional co pacity who had heart disease. The other, A Study of
Older Marathoner Runners, Involved subjects of very high functional capacity. These two activities
provided us with experience with the equipment at both ends of the fitness spectrum.

Brammell,
Continuing
October 1975-May 1979
Annual $77,004
RT Annual $77,804
# 13, Page 107, R-9

Projected Total $250,000
RT of Annual Total 100%
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It is apparent from these studies that the anaerobic threshold can be favorably modified In
cardiac subjects. This Improvement In the onset of anaerobic metabolic pathways is more
marked for the percentage of maximum oxygen consumption than for the percent of maximum
heart rate at which the anaerobic threshold appears. The significant Improvement in the level of
oxygen utilization and METS at the point of the a naerobic threshold Indicates that with anaerobic
training, the cardiac can perform work, recreational and conditioning activities of a considerably
higher level without utilizing anaerobic metabolic pathways and increasing blood lactic acid
concentrations, In addition, since work at a level which exceeds the anaerobic threshold Is
associated with muscle ache, muscle fatigue, hyperventilation and often nausea, the aerobically
conditioned client should be able to work at a higher intensity and remain comfortable. An
increase in productivity and decrease in rest requirements while at work should result although
this is not proved.
The results of the scientific aspects of the latter study can be summarized,
1. Older marathon runners (non-world class) have a decrease of approximately 15 percent In

oxygen, utilization compared to early reports of younger marathoners. Previous studies by
Costill have shown the overage oxygen utilization to be 70 cc/kg/min whereas in this study of
older runners the oxygen utilization was on an average 60 cc/kg/min,

2, The anaerobic threshold of marathon runners occurs at a high percent of maximum oxygen
consumption capability and maximum heart rate. The respective values of 81.5 and 92
percent are considerably higher than those reported for unconditioned normal subjects.

3. Marathon runners compete at an overage heart rate that is very close to the heart rate at
which the anaerobic threshold occurs.

4. Arrhythmias are not uncommon during competition In marathon runners, Ventricular rhythms
tend to occur early in the event (perhaps related to catechoiamine release during initial por-
tions of the race). Supraventricular rhythms tend to occur throughout the event,

5. Treadmill evaluation did not predict the occurrence of arrhythmia s a udng competition with or
without the added stimulus of high altitude.

6, With arrhyihmias and repolarizatlon changes occurring during competition it does not appear
appropriate to ascribe them to inapparent asymptomatic heart disease,

7. The range of normal findings in a highly fit population may need to be broadened to include
changes that traditionally have been considered abnormal.

APPLICABILITY: Methods which can detect physiologic changes that have the potential of early detection
of deterioration, that suggest treatment modification and thereby maintain borne. community,
and vocational viability have great potential impact on the rehabilitative process. The long-range
goal of this project when the monitoring system is completed is to record a series of Important
physiologic observations longitudinally on patients with cardiopulmonary disorders and to use
these physiologic date as indicators of work modification and hopefully as predictors of rehabilita-
tive success or failure,

146 Sequential Evaluation of Sensitivity and Predictive
Accuracy of Treadmill Testing Following Myocardial
Infarction

Principal investigator:
Status:
Dates:
Cost:

Annual Report Reference:

Paul Overlie, M.O.
Continuing
May 1977-May 1979
Annual $30,249
RT Annual $30,249
013, Page 77, R-11

Projected Total $70.000
RT % of Annual Total 100%

OBJECTIVES: To test the following hypotheses:

1, That low sensitivity of the graded exercise test following myocardial damage is common.
2. That the low sensitivity following the acute myocardial Infarction may explain the generally low

sensitivity of treadmill tests In published series.
3. That a change from a normal to an abnormal repolarilation response following myocardial in-

farction is predictive of new coronary events.
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METHODOLOGY: All patients with a history of acute myocardial infarction who have had at least one
graded exercise test in which the heart rate equalled or exceeded 85% of age-corrected
maximum heart rate, or who reach a maximum tolerated level of exercise will be included. No
patient taking a digitalis preparation, with electrocardiographic evidence of left ventricular
hypertrophy, or non-specific repolarization changes at rest will be included in the study. Patients
on propranolol will not be excluded on heart rate criteria. Since many patients have been
followed for several years, all exercise tests performed on each patient will be evaluated. Each
electrocardiogram and graded exercise test tracing will be read by two staff cardiologists
without knowledge of the patient's name or subsequent history. A system forcoding each patient
visit to the exercise lab has been devised.
Patients enrolled In the cardiac rehabilitation program at the University of Colorado Medical
Center hove their first treadmill experience approximately 2 weeks after leaving the hospital. This
Is repeated at approximately 8 and 12 weeks following infarct, the latter time being the first
maximum tolerated test. Exercise tests are then performed at b months following infarction and
every 6 months thereafter. The data regarding sensitivity and predictive accuracy for true positives
can therefore be calculated sequentially in this group of patients.

FINDINGS TO DATE: In early 1978 the computer to be used for storage of patient records was received.
Upon receipt of the computer and reviewing the requirements of the project it became quite
apparent that the simple coding system outlined last year for interpretation of the exercise
electrocardiograms would be Inadequate to answer all the questions raised in this proposal,
Therefore, the initial task has been to create a more comprehensive patient data sheet for the
exercise evaluations. This data sheet will be used to compile the data obtained by the Center
Over the past several years and In addition will be adopted fora!l prospective studies. We antici-
pate that certain changes will need to be made in the formas experience is gained with its use,
however, in its current format it will permit us to complete this study within the next fiscal year.

APPLICABILITY: it is anticipated that if the population from which a patient submitted tea graded exercise
ealua flan is known, greater confidence/lack of confidence in the repolarization response can
be applied to interpretation of the test. This, of course, does not mitigate against the great value
of exercise stress testing in determining functional capacity and providing rational counseling
for vocational, recreational, and reconditioning purposes.

147 The Effect of Low Level Aeorbic Conditioning on Exercise
Tolerance in Left Ventricular Dysfunction

Principal investigator: H. L. Brownell, M.D.
Status: Continuing
Dates: June 1977-May 1979
Cost: Annual $19,240 fed Total $16,000

RT Annual $9,478 of Annual Total 84%
Annual Report Reference: #13, Page 95, R-12

OBJECTIVES:

a. Determine the safety of low-level supervised exercise In patients with left ventricular dysfunction.
b. Evaluate the efficacy of physical conditioning as regards:

1. improved functioning capacity
2. change in physiologic indicators of conditioning.

METHODOLOGY; Twelve male patients will be selected with LV dysfunction as a result of coronary artery
disease and documented by cardiac cotherizafion. Any other cause of pump failure will be
excluded.
Each subject will act as his own control; the individual changes noted as a result of exercise will
be monitored,
All patients will continue under the care of their own physician and will continue to follow his re-
commendations as to diet and medication. Approval of private physician for participation in
study will be obtained. Data from study will be made available to attending physician.
Subjects will all agree to a fourteen week study and will sign appropriate consent forms, Each
patient's chart will be reviewed and summarized.
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On the basis of the subject's maximum tolerated heart rate (MHR) the training heart rate (THR) will
be determined. Eighty-five percent of the patient's MHIR will be the THR and should give a training
effect. This will be the conditioning head- rate prescribed for each subject.
Training Is probably best achieved when the subject reaches his THR and sustains it for 30 to 45
minutes at least ,3 to 5 times weekly. Subjects participating in this study will be exercised in groups
of six at their THR 3 times weekly for 34 minutes. All of the training exercises will be aerobic;
anaerobic activities will be avoided.
During the training exercise sessions the following will be monitored:
a. Subjective status. Pre-exercise the subject will be asked how he feels and will not be exercised

if there is any change In cardiac status. If he has contracted any cold, other infection or has
other limiting changes In his health status.

b. Blood pressure will be taken before and Immediately after the cession.
c. Heart rate and rhythm will be monitored before, during eaen errircise and throughout the

post exercise period with telemetry (Electrodyne).
c. Heart rate and rhythm will be monitored before, during each exercise and throughout the

post exercise period with telemetry (Electrodyne).
d. All activities will be conducted in the Human Performance Laboratory, Webb-Waring Institute.

All personnel involved in the study are certified by the American Heart Association in Basic
Life Support. Equipment for cardiopulmonary resuscitation Is maintained in the laboratory at
oil times.

Two baseline evaluations will be performed within a two week period. After three weeks of super-
vised exercise a complete evaluation as described earlier will be repeated. A new THR will be
computed and an exercise prescription change made if necessary. Subjects will then continue
the exercise program for three additional weeks. If no evidence of conditioning is seen, additional
weeks of conditioning will follow. A total of 12 weeks may be required to determine it an optimal
conditioning effect has occurred.
At the end of the training sessions a final evaluation will again be done. From these measurements
any change in physiologic parameters will be noted. The subjects will be asked for a subjective
physical status evaluation and for an estimate of work capacity for vocational and recreational
activities.

FINDINGS TO DATE: No progress was mode on this project during 1977. This project has been awarded a
high level of priority for completion within the 1979 calendar year.

APPLICABILITY: If we can show that physical conditioning at appropriate levels is "good treatment" in
patients with left ventricular dysfunction, then this information and the guidelines for its application
should have broad utilization both in the management of patients in the rehabilitation program
at the University of Colorado Medical Center as well as in other institutions and clinics throughout
the country.

148 Echocordlogrophic Assessment of Ve ntricular Motion'
During Exercise

Principal investigator: Donald Dick, Ph.D.
Status: Continuing
Dates: October 1976-October 19713
Cost: Annual $1,200 Projected Total $1,200

RT Annual $1,200 RT % of Annual Total 100%

Annual Report Reference: 4413. Page 46, R-162

OBJECTIVES: At the present time. echocardiography is helpful In the diagnosis of several types of cardiac
disorders. In addition, this non - Invasive tool has been used to evaluate certain aspects of left
ventricular performance and has substantial value In this area. The use of ultrasound during
exercise has not been systematically evaluated. either from an instrumentation or clinical point of
view, and this is the principal objective of this project

METHODOLOGY: Specific methodology for this project will Include establishing limits for conventional
ultrasound transducers. and the design, fabrication, and testing of new transducers with broader
ultrasonic beam patterns. Testing and evaluation of the performance of these methods and
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systems during exercise with both normal and cardiac patients will be completed.

FINDINGS TO DATE: Most but not all of the project objectives have been achieved. Using conventional
ultrasonic equipment the rotational limits of the transducer have been tested and with the sub-
ject in an upright position the transducer can be angled 15° in any direction and an interpretable
echo through the left ventricular cavity obtained. Researchers designed. modified and tested a
variety of transducers for use during exercise and obtained the best results with a 6 mm 2.25 MHz
1 -3 cm short focus transducer. Five transducers were evaluated. While the 6 mm 2.25 MHz trans-
ducer gave the best results, this is not ta say that it is the only unit which mightfunction effectively.
Other units included 13 mrn 2.0 MHz standard unfocused transducer. a 13 mm 2.0 MHz defocused,
13 mm 2.0 MHz foe used , a nd 6 mm 2.25 MHz 7.5 cm focused transducers. The transducer harness
employed was simply a 4 x 4 x 1 yz inch piece of stiff sponge through which a small hole was cut
to accept the transducer. The sponge and transducer were then held in place on the subject's
chest by an elastic bandage. This simple formulation provided adequate echocardiographic
tracings at low wort( intensities on the treadmill.
Development of the microprocessor-based ultrasound system continues, a transmitter/receiver
has been designed. constructed and is working. When completed the microprocessor-based
ultrasound system will feature automatic adjustment of many previously manual settings, e.g.
time gain compensation. In addition, there will be automatic qua ntitation of the echocardiographic
signal amplitude. These features will simplify the obtaining of a suitable echocardiogram. Some
preliminary studies have been done on normal subjects during low level treadmill exercise.
The fifth objective outlined in the initial proposal was to design and initiate a program to follow
patients undergoing exercise as part of a cardiac rehabilitution program. This portion of the
project has not been accomplished.

APPLICABILITY: In recent years the echocardiographic assessment of ventricular function has shown great
promise and value, but It is expected that the value of this technique can be greatly enhanced by
engineering applications to situations of cardiac stress, e.g., exercise.

149 Cardiopulmonary Adjustments to Exercise and Other
Stresses

Principal Investigator: Gilles F. Epley, M.D.
Status: New /Continuing
Dates: May 1977-May 1980
Cost: Annual 343,713

RT Annual 343,713
Annual Report Reference: #13, Page 56h R-163

Projected Total $120,000
RT % of Annual Total 100%

OBJECTIVES:

a. To determine in normal subjects and patients with heart and lung disease The ventilatory drive
precisely at the onset of exercise and as a function of the severity of steady state exercise.

b. To validate the fundamental disegullibrium chemistry believed to underlie the operation of the
intrapulmonary reflex system which cidves respiration. Methods of chemical validation will include
study of disequilibrla in shed blood in In %Om systems and In the deductions from the mathematical
models so far developed to study blood gas disequilibrIa.

C. To measure carbonic anhydrase concentration and its activity in arterial plasma obtained from
normal persons and from patients In clinical states associated with arterial hypoxemia.

METHODOLOGY: How respiration adjusts to sudden changes of exercise and Is maintained in proportion
to the severity of exercise so that arterial Pot stays constant is not understood even in normal
subjects, let alone In those with heart and lung disease. Recently, however, we have obtained
evidence that Intrapulmonary chemoreception of respiratory gas diseaullibria drives ventilation
in normal subjects (R-161). Because the methods used to measure this drive are nonlnwsive, they
can be used to test patients with heart and lung disease for their ability to adjust their breathing
to the stress of exercise.

FINDINGS TO DATE: Progress toward all three objectives has been substantial.
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a. The respiratory equipment needed to measure the human breath by breath response
to CO2 Inhalation and its sudden removal has been improved upon so that now it is possible
to deliver CO2 during the first half or the second half of an inspiration. This was achieved by
designing and building a 4-way valve activated by a vacuum line. This operates the valve so
silently that the subject is not aware of Its closing and opening, and rapid access to a new
gas source can be achieved In less Than a second.

b. Disequilibrium measurements. The acquisition of a rapidly responding miniature pH electrode
and Brush recorder and the development of a system whereby a liquid phase (plasma or
whole blood) in a thin film covered by a teflon membrane can be suddenly exposed to
changed Pco2 or Pot In a gas phase (system open to gas transfer. as in lungs), and then, a
second or so later, placed in a closed system (such that CO2 and 02 cannot rapidly leave
or enter the liquid phase, as In the systemic arteries), we have achieved the first of two
physical models of pulmonary capillary blood gas exchange. (See Section C (i) for the
second model.) Although still In Its preliminary stages, the data we have obtained show the
following:

c. (i) Carbonic anhydrase activity.
The second physical model of pulmonary gas exchange serves a triple purpose since It can
also be used to quantitate the effect of carbonic anhydrase and indeed to assay for the
activity of this enzyme in human specimens as small as 0.5 ullters. Briefly the pH stat (Radio-
meter) delivers 0.3 M HC1 from a 0.25 mi syringe to 2,5 ml of a buffered solution containing the
substrate at the level In mixed venous blood (NaHCO3 0.027 M) as CO2 is continually driven
off in a stream of fine bubbles imitating the role of alveoli in removing CO2. The rate of CO2
removal (HCO3 dehydration) Is accurately followed by an exponential curve inscribed by a
pen driven by a mechanism attached to the plunger of the 0.25 ml syringe and allows the
determination of the kinetic dehydration constant k_1 at 38° in the pseudo first order reaction
at constant H+ concentration, (H-1).

d(HCO3')/cit=K_1 (H+ )(1-1CO3)/K 1
where K1 is the ionization constant at the Ionic strength of the solution (0.127). The value of
has seldom been measured at 38° In an uncatalyzed medium resembling plasma and the
values vary widely (between 32 and 89 sec-1). Our method yields the very consistent value of
70 sec-1 at the two pH values so far used (7.40 and 7.54).
Adding human carbonic anhydrase (20 ul of a 10'5 M solution, final concentration 8 x 10-8M1
to the reaction mixture cuts the half time fromeid60 sec toeul 5 sec (I.e. increases koe served4-
fold). The kinetic parameters of the enzyme catalyzed reaction (Km and kcat, the turnover
number) are being wo*ed out.
Future addition of red cells to plasma In this system and determining the kinetics of blood gas
exchange In a physiological in vitro system will complement the data of the first model.
(ii) Carbonic anhydrase detection by immunologic methods.
Antibody to human carbonic anhydrase C is produced In rabbits by initially administering
bilateral subcutaneous Injections of a water in all emulsion containing the enzyme. Booster
injections are given on the seventh day. On day 21, a serum sample from the animal is
analyzed by double diffusion technique on an agarose plate against known concentrations
of the antigen. The formation of a precipitate band between the antigen and antibody wells
is Indication of antibody -antigen complexes. Specificity of the complex for carbonic anhydrase
is shown by Incubating the plate in a cobalt sulfate-sodium bicarbonate solution and then
developing in dilute ammonium sulfide. A black deposit of cobalt sulfide reveals carbonic
anhydrase activity. If antibody titer is not sufficient, the animal is boosted a second time and
its serum tested In 7 to 10 days. Once antibody titer Is sufficient the animal is bled and the
serum stored In small divided aliquots at 20°C.
Two milliliters of venous blood are obtained from normal volunteers and patients with respira-
tory disease. A double diffusion test on 1.2% agarose slide is run on each plasma sample.
From this comparison a concentration is extrapolated for the plasma. The sensitivity of this test
has been shown for concentrations of 10-7 mm.

APPLICABILITY: Planning of an exercise regimen for patients with cardiopulmonary disease requires
knowledge of the special limitation to which these patients are subject. Thus their ability to deliver
adequate 02 to their tissues fallowing sudden exercise demands may be impaired, as recently
shown by Auchinclass et al. (1976). The present investigation seems essential to the study of how
such patients adjust to transient unsteady states of exercise and should help In planning rational
and safe exercise programs for this type of treatment.
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150 (Revised) Influence of Cardiovascular Function &
Physiological Stress Loads on Psychological Efficiency.
(Hypoxia & Cognitive Functions in Cardiovascular &
Obstructive Puirnonary Disease Patients)

Principal Irwestigot,,w: James W. McDaniel, Ph.D.
us: Continuing

Dates: October 19'76 - September 1980
Cost: Annual $16,521 Projected Total $75,000

RT Annual $16,521 RT % of Annual Total 100%
Annual Report Reference: #13, Page 144, R-807

OBJECTIVES: To investigate the possible effects of cardiovascular disease upon selected aspects of be-
havior. and to determine the effects that exercise and physical conditioning may have upon
cognitive and perceptual, and skilled rnotcr performance in both healthy and coronary heart
disease patients.

METHODOLOGY: The present project incorporates methods from R-807 and PP

FINDINGS TO DATE: The methodology of this research has revealed significant, though not functionally
3evere, performance decrements due to coronary heart disease. These investigations and other
needed Instrumentation and procedures have not a s yet progressed to The point that physiological
explanations for those decrements can be Identified. Present data do suggest some probable
relationships between psychological capacities and cardiovascular-pulmonary functioning_ ,

which this project will pursue In conjunction with other ongoing research In our laboratories.

APPLICABILITY: Findings of this research are expected 10 illuminate the effects of coronary heart disease,
but also to be of ,value to cardiac rehabilitation and reconditioning programs throughout the
country. A significant Outcome is also expected in terms of vocational adjustment of persons with
coronary disease, since the research deals primarily with basic skills and performance necessary
foroccupational success. and the degree to which these skills are enhanced through rehabilita-
tion programs.
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Waisman Center on Mental Retardation and Human Development

CORE AREAS

Rehabilitation of Families at Risk for Mental Retardation

Comprehensive family rehabilitation which has as its main objective the
developmental aspects of retardation with the essential objective of normalizing

family units in a variety of community settings that have been to date,
unapproachable utilizing traditional rehabilitation practices. This approach

continues to attempt to demonstrate new rehabilitation techniques which will
provide a systematic hten/ention point in ongoing community services delivery

systems.

Rehabilitation of the Adolescent and Young Adult Retarded with Bever
Behavior Deficits

The rehabilitation process of adolescent and young adult retarded and severely
disabled persons with behavioral deficits which can serve as impediments to their
effective vocational and/or social adjustment processes. This approach deals with
the identification of and programming for severely disabled clients referred for

evaluation purposes from active rehabilitation facilities programs.

Development of Community Alternatives for Severely Disabled Mentally
Retarded Clients

The investigation of community alternatives
with severely disabled retarded clients. In the absence of adequate community
services for thousands of mentally retarded clients who have been relocated in a
variety of community Settings, these research techniques attempt to isolate the
needs of these types of clients for habilitation and rehabilitation services. The

rehabilitation program, with ifs current emphasis on the use of community resources
in meeting the needs of each rehabilitation client, has the mandated responsibility
of providing leadership In developing, Implementing and Integrating the diverse

community services which are necessary to maximize the benefits of
deinstitutianallzatian, both to the client and to society.
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151 Crisis intervention Rehabillitation Applied Research
Program for the Severely Developmentally Disabled'

Principal investigator: W. I. Gardner, Ph.D.

Status: Completed
Dates: April 1975-March 1978
Cost: Annual $179,439 Projected Total $381,143

RT Annual $113,337 RT % of Annual Total 100%

Annual Report Reference: #12, Page 23, R-40

OBJECTIVES: The major objectives of the applied programmatic research are: (1) to develop and evaluate
rehabilitation procedures for use with the difficult developmentally disabled client, (2) todevelop
methods for the more efficient utilization of vocational rehabilitation personpower, (3) to devetop
methods for the more efficient utilization of vocational rehabilitation techniques to
deinstitutionallze more of the developmentally disabled, and (4) to Improve the quality of inter-

agency linkages.

METHODOLOGY: Most of the research presently being conducted In this project Is of an applied clinical
nature. The main aim of this type of research is the assessment, treatment, and adjustment of the
client for whom the research Is done. This Is different from other research which seeks Information
which does not benefit those persons who take part. This does not mean, however, thatthe applied
clinical research conducted will not have implications beyond the client concerned.Each client
served becomes the subject of an experiment where the sample size is one. Repetition of the
procedures and results in other single-subject experiments help to confirm the generalizability of
the findings and Improve the overall external validity of the research.
In all cases. as clinical research studies within the project are planned, not only is a great deal of
time focused on Identifying the most appropriate designs for minimizing and controlling alterna-
tive rival hypotheses, but the procedures themselves are considered in terms of their practicality,
feasibility, and Wilily within traditional rehabilitation centers and facilities. Further, measurement
methods are selected which can be handled in typical applied, naturalistic settings. Thus, the
research emphasis is on practical rather than statistical significance with a concurrent emphasis
on vocational and social-personal behavior improvement.
The basic applied research strategy Is one of designing highly individualized behavior change
programs for each client based on his/her unique physical/psychological characteristics. The
programs consist of a series of hypotheses about types of problems present, what they are relating
to. and training program components which could best deal with the presenting problems. These
hypotheses are stated in applied learning terms. A functional analysis of behavior approach Is
Used to evaluate the adequacy of these hypotheses. Each client served producesconsiderable
applied research information that has direct and immediate applicability to the types of problems
presented by severely developmentally disabled persons,

FINDINGS TO DATE: On the basis of the work completed to date there have been manydemonstrations that
the principles and procedures of behavior management can be effective tools for enpeoving
functional vocational and social skills of the severely developmentally disabled. The frsettIng
datcebasea developmental habilitation model of the Crisis Intervention Project appearsto repre-
sent one example of the value of a coordinate and integrative network of hablittatiOn transitional
environentt for maintaining and generalizing appropriate social /vocational clientbehaviors.

For those with the most severe disabilities. Inter-agency planning and coordinated programming
are absolutely essential. Systematic and consistent inter- and infra - programming efforts which
complement and augment each other are critical factors in the deinstituionalization and habilita-
tion of the severely developmentally disabled.
In spite of the new legislation with its emphasis on the more severely disabled, there seems be a
continuing trend among vocational rehabilitation agencies to unfairly discriminate in favor of
clients who enter the vocational rehabilitation system with an adequate rep_ertoire of pre--
vocational and mid-interpersonal skills. Those attempting to enter the system with substantial
deficiencies In these areas are usually not given appropriate nor sufficient opportunities for
demonstrating their capetbillties. Specialized intervention programs, such as the Crisis Intervention
Center. which utilize data-based behavioral procedures, may bring new meaning to the concept
of extended evaluation and provide more vocational rehabilitation opportunities to the more
severely developmentally disabled.
In summary, It appears as If there Is sufficient knowiecige and an appropriate habilitation tech-
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nology far effectively serving developmentally disabled persons. However, in spite of this there is
still a continuing tendency among vocational rehabilitation personnel to place the onus of
responsibility for rehabilitation on the shoulders of the client. Although this model has provided
impressive and cost effective data over the many productive years of vocational rehabilitation's
existence, this model may not be appropriate for the more severely developmentally disabled.
The rehabilitation counselor as a broker must be replaced by the rehabilitation counseloras a
change agent. By the nature of this change, the training programs now being offered to rehabilita-
tion counselors both those of an I nservice and prese Nice nature, must be capable of providing
the relevant skill training required for enabling them to take more impacting roles in serving
developmentally disabled persons. The use of extended evaluation must be encouraged and its
use must be predicated on more than simply the variable of time. Finally, the range and type of
rehabilitation services must differ. At present, most communities consider themselves fortunate if
they have one workshop and/or work activity center to serve all the clients. There is obviously a
need for parallel program development so that different programs exist for those who are mildly
and moderately handicapped and those who are severely and profoundly handicapped.
Further, there should be developmental links between and among these programs so that all
Individuals have the opportunity for maximizing their competencies to the highest level in the
least restrictive environmental setting which enables them to do this. It Is believed that the Crisis
intervention Project offers such a model.

APPLICABILITY: The problems presented by the clients participating in this project are considered to be
similar In nature to the problems presented by those developmentally disabled persons who
vocational rehabilitation agencies usually consider to be hard-to-rehabilitate, and. In many
cases, unfeasible for services. The applied nature of the research Is designed to provide assistance
not only to the clients that are presently participating in the project, but also to the counselors in the
field who are presently faced with similar problems among their developmentally disabled
clientele.

Since It may be expected that severely developmentally disabled clients will be corning to the
attention of vocational rehabilitation agencies in greater numbers than they ever have before,it
would appear that the time is right to reconsider some of the traditional evaluation and treatment
procedures which have been used with more of Le routine cases. The work within the Crisis
Intervention project to date has continued to demonstrate that with appropriate evaluative and
remecliational strategies, ft is possible to Incorporate traditionally difficult clients Into the rehabilita-
tion system.

152 Establishment of the High-Risk Population Laboratory
Principal Investigator: Rick F. Heber, Ph.D.
Status: Continuing
Dates: June 1966-June 1975
Cost: Annual $134,353 Projected Total $2,110,601

RT Annual $50,589 RT X of Annual Total 60%
Annual Report Reference: #12, Pogo 4, R-1

OBJECTIVES: Establishment of a High-Risk Population Category (Milwaukee Project) Is a longitudinal study
of the prevalence of mental retardation in a depressed urban area and the effects of a com-
prehensive rehabilitation program In preventing mental retardation.

METHODOLOGY:
1. The high -risk population laboratory was established with the aid of a door-to-door survey con-

ducted in an area of metropolitan Milwaukee which had been previously identified as having an
extremely high prevalence of retardation.

2. All members of the survey family, both children and adults, received an individual intellectual
appraisal In addition to receiving several experimental learning and language tests. In addttion,
extensive data was obtained on family, social, education, and occupational history and status.
From this population pool samples are selected with the characteristics required by the individual
studies being undertaken by the ltighorisk" population laboratory.

4. The population laboratory survey, avera period of a year. contacted all women residents in the
area at the time of child birth. All ,fonnilitc members were subsequently individually evaluated when
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the mother was suspected of retardation on the basis of post delivery intellectualscreening. This has
made accessible a substantial number of mentally retarded young adults and their offspring.

FINDINGS TO DATE: The data derived from the project during the current grant period further extend.
previously reported data which indicated that the high prevalence of mental retardation found
among disadvantaged population groups Is accounted for, largely, by relatively small proportions
of the population Involved. (This research approach was Initially established as a unique focus of
The research program of the Center when little knowledge was available about the rein ilonship
of poverty to mental retardation.) Based upon this accumulated data, results showthat the use of
comprehensive rehabilitation of high risk families, families with a high prevalence of mental
retardation, must be deemed a successful approach to the prevention of mental retardation.

The Centers second research category entitled "Learning Processes- consists of 16 language and
learning activities which ore conducted in conjunction with re-1 (Milwaukee Project) and which
follows in the Directory. These research activities assess the development of children in a com-
prehensive family rehabilitation program and compares them to those who have not. In summary,
the data continues to show more developmentally sophisticated patterns of responding on all
measures of learning of the experimental group.

APPLICABILITY: Comprehensive family rehabilitation when used as an early Intervention technique can
effectively prevent mental retardation in high-risk children and can effect positive improvement in

life skills of other members of the family.
In addition the results of this study seriously question present policy with respect to the allocation
of social services to population groups. Where epidemiological and process variables are
Ignored and only demographic variation between groups is the basis for determining resource
allocation the delivery of health and social services are doomed to be ineffective and Inefficient.

153 A Longitudinal Study of the Social, Vocational, Legal
and Family Status of Young Adult Mentally Retarded

Principal investigator: Rick Heber, Ph.D.
Status: Continuing
Pates: April 1978 -March 1981

Cost: Annual 374,340 Projected Total $490,000
RT Annual $37,725 RT % of Annual Total 51%

Annual Report Reference: #12, Page 49, R'41

OBJECTIVES: The question remains as to what can be done to reduce this problem. It would first be
necessary to develop detailed information about this population of retarded adolescents and
young adults. We need to know who they are, the nature of their social andeducational develop-
ment, the characteristics of their family etc., and most importantly the factors which lead to social
and legal difficulties and vocational Inadequacy. Subsequently, a program of ameliorative
action would be Implemented and tested. The program would attempt to intervene in these'
individuals' lives in order to effectively minimize or prevent the development and manifestation of
serious problems of adjustment.

METHODOLOGY: The implementation of this study first requires the identification of such individuals.
Cooperation of the public school and local social agencies will be enlisted. A group of adoles-
cents will be Identified and closely studied. We will attempt to follow them upon termination of
schooling for at least two years to determine the fact= Influencing social, vocational, emotional,
legal and family problems.
Subsequently (i.e. subsequent to identification but prior to the two year study) we will divide the
group into two comparable groups in order to test the effectiveness of our intervention program.
One group will remain untreated and only observed for comparison purposes to our treated group.
The program of intervention for the treated group will test a variety of approaches to prevent the
occurrence of these difficulties, such as through (1) crisis intervention, (2) continuing supportive
guidance, (3) environment manipulation, and (4) adult education.

FINDINGS TO DATE: During the past year we continued to work at three levels: (1 )continuing ourepictem-
iologica I survey of the adolescent retarded; (2) developing assessment Instrumentation for
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determining client status; and (3) an assessment of attitude and awareness of u retarded in the
community.

APPLICABILITy;_The result of this research will provide an understanding of the life process of the high-risk
adolescent and young adult retarded. By understanding the characteristics of these individuals
it should be possible to selectively identify those in need, the nature of their need and the kind of
rehabilitation therapy with which to intervene. Ultimately this work will lead to the prevention of
adjustment problems facilitating Job placement and to developing social and recreational
skills. In addition. this research represents a downward extension of our concern for the family at
risk. It is presumed that the target population of this study contain a large number of individuals
who will become parents at risk. This procedure then would increase the effectiveness and
efficiency of preventive rehabilitation programming.

Independence Training Program far Group Home
Residents

Principal Investigator:
Status:
Dates:
Cost:

Annual Report Reference:
OBJECTIVES:

P. J. Flanigan, Ph.D.
Continuing
October 1977 - September 1978
Annual $58,585
RT Annual $45,208
#12, Page 68, R-43

Projected Total $50,000
RI of Annual Total 100%

1. To develop a hierarchy of self help, domestic and community- living skills required to maximize
independent functioning of mentally retarded persons living within the community.

2. Preparation and evaluation of an administration manual detailing on instructional program
based on sequential training techniques to be used by Daily Living Coordinators working in
group homes with mentally retarded persons,

METHODOLOGY:

1, Development of a skill hierarchy through interviews and Information collected from standardized
adaptive behavior measures completed by 150 group home Daily Living Coordinators.

2. Presentation of an Individualized skill hierarchy assessment technology and Instructional program
Methodology to DLCs for evaluation.

3, Revision of the program followed by assessment of the revised product's validity to be established
through in-home training and follow -up.

FINDINGS TO DATE:
1. The skill hierarchy and instructional program have been completed following group inservice

training.
2, Validation of the revised program is being conducted.

APPLICABILITY: Community adjustment of mentally retarded persons requires strong community living skills
training. This program will allow the Daily LiAng Coordinator to use evaluative Information to
assess skill deficits and Implement a training methodology to raise these skills to acceptable
levels.

155 Crisis Intervention Rehabilitation Applied Research
Program for the Severely Developmentally Disabled:
Development of an Extended Evaluation

Principal Investigator: W. I. Gardner, Ph.D.
Status: New
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April 197$ -March 19111
Annual $205,062
RT Annual $123,929
#12, Page 71, R-45

projected Total $615,156
RT % of Annual Total 60%

OBJECTIVES: The major objectives of the project are: (1) the development of an extended evaluation sys-
tern for assessment and training of the severely developmentally disabled, (2) to develop,
through an extended evaluation method for the more efficient utilization of vocational rehabilita-
tion person power, (3) to develop, through an extended evaluation system, methods for the more
efficient utilization of vocational rehabilitation techniques to cleinstitutionalize more of the develop-
mentally disabled, (4) to improve the quality of interagency linkages.

METHODOLOGY: The methodology utilized in the initial three years of the Crisis Intervention Project will
continue to be used in this project period. The basic applied research strategy is one of design-
ing highly individualized behavior change programs for each client based on his or her unique
physical/psychological characteristics so as to provide information relevant to one of the research

core areas of the project. The programs consist of a series of hypotheses about the types of
problems present, what they are related to and the training program components which could
best deal with these problems. These hypotheses are stated In applied learning terms, and a
functional analysis of behavior approach is used to evaluate the adequacyof these hypotheses.
Finally, each client served produces considerable applied research information that has direct
and Immediate applicability to the types of problems presented by severely developmentally
disabled individuals,
To date a considerable amount of knowledge has already been accumulated and disseminated.
In the course of the project a series of intervention strategies have been identified for dealing
with a sizeable nurnber of personal - social- vocational deficits related fo behavior /learning prob-
lems. By using our hypotheses generating system and then selecting treatment strategies based
upon an individualized assessment, a close and interactive conceptual link between evaluation
and treatment processes has been assured.
As stated, the purpose of the present phase of the project will be to obtain more of an empirical
base for our evaluation-treatment system as a critical first step toward matching various client=
setting characteristics with specific treatment strategies, As noted, the same basic methodology
described above as used In the initial three-year phase will continueto be used in developing
this empirical base. To illustrate, If a client's presenting problems are considered to be related to
his/her difficulty at identifying relevant cues for guiding his /her behavior, our present knowledge
base suggests that there are at least seven different treatment strategies we believe could be
used to remedlate problems related to this difficulty. Although it is our contention that this repre-
sents a significant step forward in closing the gap between evaluation and treatment, further
data are obviously required to help determine, based on a particular client's specific entry
characteristics, learning history, environmental demands, and so forth, which of these strategies
has the greatest probability of success particularly for him/her. As this data base develops,
further testing will be used to assess the validity and practicality of using these strategies for
selected sets of commonly observed client deficit and excessive characteristics.

FINDINGS TO DATE: During the three years of its existence, the CrisisIntervention Project, In response to the
mandates for serving the more severely disabled imposed by the Vocational Rehabilitation Act
of 1973, has developed and continues to refine a vocational habilitation/rehabilitation applied
research, professional training, and service delivery model specificaflyfor the severely develop-
mentally disabled. The key features of this model are (1) the technology used Is based upon a
broadly-defined learning theories approach with an applied behavior analysis emphasis, (2)
there are separate but Inter-related developmental stages of client programming, (3) a variety of
agencies and service providers are all active participants in client programming, and (4) all
client participants are considered either unrehabilitatable or hard-torehabliitate by vocational
rehabilitation personnel.

APPLICABILITY: It appears as if there Is sufficient knowledge and an appropriate habilitation technology for
effectively serving developmentally disabled persons. However, in spite d this there is still a con-
tinuing tendency among vocational rehabilitation personnel to place the onus of responsibility
for rehabilitation on the shoulders of the client. Although this model has provided impressive and
cost effective data over the many productive years of vocational rehabilitation's existence, this
model may not be appropriate for the more severely developmentally disabled. The rehabilita-
tion counselor as o broker must be replaced by the rehabilitation counselor as a change agent.
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By the nature of this change, the training programs now being offered to rehabilitation counselors
both those of an inservice and preservice nature, must be capable of providing the relevant skill
training required for enabling them to take more impacting roles in serving developmentally
disabled persons. The use of extended evaluation must be encouraged and Its use must be
predicated on more than simply the variable of time. Finally, the range and type of rehabilitation
services must differ. At present, most communities consider themselves fortunate if they haveone
workshop and/or work activity center to serve all the clients. There is obviously a need for parallel
program development so that different programs exist for those who are mildly and moderately
handicapped and those who are severely and profoundly handicapped. Further, there should
be developmental links between and among these programs so that all Individuals have the op-
portunity for maximizing their competencies to the highest level in the least restrictive environ-
mental setting which enables them to do this.
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CORE AREAS.

Rehabilitation Counseling

The discovery and development of knowledge and skills resulting In greater
effectiveness of rehabilitation counselors as helpers with clients demonstrating

psychological and vocational difficulties.

Psy h social Trahment SW

The discovery and development of psychosocial treatment programs specifically
for use by rehabilitation practitioners with clients and modified existing treatment
programs for the special needs of rehabilitation settings or specific rehabilitation

populations.

Program EvaluaHan

The discovery and development of procedures and techniquesfc r s ily

evaluating the effects of rehabilitation services on client adjustment
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156 Dimensions of Rehabilitation Outcome: A Factor Analytic
Study of Several Measures of Client Change

Principal Investigator:
Status:
Dates:
Cost:

Annual Report Refers

Brian Bolton, PhD.
Completed
January 1975-August 1977
Annual $4,535
RT Annual $2,841
013, Page 219, R-121

erected Total $10,000
RT of Annual Total 63%

OBJECTIVES: In determining the major dimensions underlying client change and utcome as a result of he
provision of rehabilitation services, the project attempts to:
a. delineate the major dimensions of client outcome;
b. operationally define these dimensions using currently available measuring Instruments, and:

c. provide program evaluators with a handbook for addressing the criterion problems.

METHODOLOGY:
1. The sample consisted of 120 general caseload clients of the Arkansas Rehabilitation Service.

2 The following data were collected at acceptance for service and closures: ARS Client Outcome
Measure and ARS R-300 Client data.

3 At acceptance and closure clients in the sample completed the Mini-Mutt and the Human
Service Scale.

4. Factor analysis of various sets of variables and change scores was the primary statistical tech-
nique.

FINDINGS TO DATE: Results of this project will be published as articles in the Rehabilitation Counseling
Bulletin:

-Rehabilitation Client Needs and Psychopathology"
The central focus of this Investigation was the construct validity of the Human Service Scale (HSS),
an instrument that purports to measure 7 dimensions of clients' needs that parallel Maslow's
need categories. The HSS & the Mini-Mult were completed by 117 clients at the time of acceptance
for rehab services. Statistical analyses of the intercorrelations among the subscales of the two
instruments supported two conclusions: (1) The Physiological and Emotional Security subscales
of the 1-155 are highly saturated with psychopathological symptomatology, and (2) The remaining
five HSS subscales measure dimensions of clients' psycho-social and vocational adjustment that
are relatively independent of psychopathology.

"Client and Counselor Perspectives in the Assessment of Client Adjustment"
This Investigation was designed to address the Issue of client and counselor perspectives in
client assessment. 103 clients completed the HSS and were evaluated by their counselors using
the Client Outcome Measure at the time of acceptance for rehab services. Statistical analyses of
the Interrelationships between the two independent assessments led to three conclusions: (1)
Client and counselor perspectives tend to converge at the theoretical level, (2) The modest
magnitude of the correlations Indicates that clients and counselors are seldom In close agreement
in their judgments, and (3) Discrepancies between clients' and counselors' responses on relatively
objective Items suggest a ceiling on the degree of convergence that maybe obtained. Implica-
tions of these results for rehabilitation counseling are discussed.

"Dimensions of Client Outcome: A Replication-
Thirty-one clients completed the HSS and were evaluated by their counselors using the Client
Outcome Measure at the time of acceptance for rehab services and again at closure. Statistical
analysis of the residual change scores suggested two conclusions:' (1) Economic-vocational
measures of client change during the rehabilitation process are relatively independent of per-
sonal-social-family indices of adjustment, and (2) Economic-vocational Improvement may be
facilitated in self- perceived emotional security. Despite several limitations, the results were generally
consistent with those of the previous Investigation.

APPLICABILITY: The Isolation and operational definition of the major dimensions of client outcome will
enable program evaluators to place their accountability analyses on a solid scientificfoundation,
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157 The Use of Self-Instructional Training Materials with
Rehabilitation Personnel (An Evaluation of Vocational
Rehabilitation Counselor Functions: A Self-instructional
Training Package)

Principal invesitgalon
Status:
Dat
Cost:

Annual

Roy C. Farley, M.S.
Completed
January 1975 -July 1977
Annual C5,027
RT Annual $3,145
# 13, Page 40, R-131

Projecktd Total $25,000
PIT % of Annual Total 63%

OBJECTIVES:

1. To assess the value of Vocational Rehabilitation Counselor Functions: A Self-Instructional
Training Package.

2. To measure the effectiveness of the package in teaching the Intended principles and concepts.
3. To evaluate users' attitudes toward the package.

METHODOLOGY:
1. Two random sample groups were selected from a population of rehabilitation counselors and

rehabilitation counselor students.
2. A series of tests, based upon counselor functions presented In the training package, were given

to all participants to determine present level of knowledge of the principles and concepts.
3. Participants were asked to work through each self-instructional manual.
4. The tests were readministered to determine the extent to which concepts and principles

were learned.
5. Participants were asked to complete an attitudinal evaluation test designed to rate the package

on a 5 point scale, ranging from poor to excellent, with mid-point being the minimally acceptable
level.

FINDINGS TO DATE: Topics covered by the self-Instructional manuals are:
1, Rehabilitation Counselor Code of Ethics
2. Developing Referral Sources: Effective Casefinding
3. Structuring the Counselor/Client Interaction
4. Basic Principles for Determining Client Eligibility

a. General Provisions
b. Evaluation of Rehabilitation Potential
c. Extended Evaluation for Determining Rehabilitation Potential
d. SSDI and SSI Cases

5. Case Recording
6. Managing the Flow of Cases
7. Confidentiality of Information

Major findings of the study are:
a. SO-instructional training material Is an effective approach to teaching rehabilitation students

and counselors basic principles and concepts related to the job functions of a rehabilitation
counselor.

b. Rehabilitation students and counselors were able to increase their knowledge of the subject
matter contained in the Vocational Rehabilitation Counselor Functions training package to
a point better than ninety percent mastery.

c. Rehabilitation students and counselors reacted favorably to the material.
d. A majority of rehabilitation students and counselors completing the training material think the

package is appropriate for training rehabilitation counselors and is effective In preparing
them to perform day-to-day activities of the job.
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APPLICABILITY: With an increasing demand on the rehabilitation counselor's time, the need is apparent for
training materials which require little time and are both effective and inexpensive. This package
was developed in response to that need.

158 A Comprehensive Evaluation of the Relationship Between
Disability and Personality Functioning: Implications for
Rehahilitation Counseling

Principal Investigator:
Status:
Dates:
Cost:

Annual Report Refe

Brian Bolton,
Completed
September 1975-September 1977
Annual $7,038
RT Annual $4,403
# 13, Page 133, R-139

Projected Total $28,000
RT % of Annual Total 63%

OBJECTIVES:

1. To assess the extent of relationship between disability type and patterns of personality functioning
for eleven groups of rehabilitation clients.

2. To review and summarize relevant literature in a series of tabular presentations.
3. To draw implications for rehabilitation counselors of any obtained differences in terms of

hypothesized behavioral functioning of rehabilitation clients.
4. To conduct Item factor analysis of two of the Instruments for purpose of assessing their construct

validity with rehabilitation clients.

METHODOLOGY:
1. Sample will consist of approximately 300 rehabilitation clients who participated in a nationwide

study of the rehabilitation counseling process.
2. Four instruments were administered to the clients at the time of acceptance for rehabilitation

services. The instruments are classified into three areas of personality functioning:
a. psychopathology,
b. self-concept, and
c. normal personality.

3. The major statistical analyses will include:
a. Comparisons of the eleven disability groups on the subscales of the various instruments.

Analyses of variance will be followed by Duncan's Multiple Range Test,
b. Principle components analyses and Varimax rotations will be used to isolate homogeneous

clusters of items which reflect client response patterns on the Tennessee Self-Concept Scale
and the 16 PF (Fon E). Recent research (Howarth and Browne, 1971) and reviews (Bentier, 1972)
have questioned the dimensionality, and thus the validity of the scoring systems, of the 16 PF

and the TSC respectively.

FINDINGS TO DATE:

I. 1. Disability and Self-Concept: A Comparative investigation.
A nationwide sample of 326 rehabilitation clients representing twelve disability groups completed
the Tennessee Self Concept Scale (TSCS) at the time of acceptance for services. Statistical
comparisons were made among the twelve groups on 14 selected TSCS scales.
Conclusions:
a. Disablement has a significant negative Impact on self-concept.
b. Individual response to disablement Is extremely variable.
c. Some disabilities have a more severe impact on self - esteem than others.
d. The analyses results suggested that many physically disabled clients who report favorable

self-concepts may be protecting themselves against an underlying tendency toward serious
emotional disturbance.

2. Factorial Validity of the Tennessee Self-Concept Scale.
This Investigation was designed to compare the factorial structure of examinees' responses to the
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Tennessee Self Concept Scale to the rationally derived subscale structure of the instrument.
Oblique rotations of four variable sets which represent successive condensations of the TSCS item
sample were carried out.
Conclusions:
a, The presence of three positive and three negative items within each of the 15 combinations of

content (three perspectives and five selves) does not effectively control for acquiescence
responding.

b. The three design facets of the FSCS (direction, perspectives, and selves) clearly interact in
defining the dimensions of examinee response to the 90 Items.

c, The factorial structure of the examinees' responses to the 90 TSCS items Is generally not
consistent with the rational design of the Instrument.

Disability and Psychopathology: A Multitrait-Multimethod Investigation.
This investigation was designed to address three major research questions concerning the lotion-
ship between disability and psychopathology.
a. To assess the relative degree of emotional disturbance among 12 disability groups on the

standard psychopathology scales of the Mini -Mutt and the PSS (an evaluation of the dimen-
sional hypothesis).

Conclusion:
The dimensional hypothesis was supported by the Mini-Mult and PSS comparisons.
b, To assess the relationship between nature of disabling condition and psychopathological

classification using statistically generated Mini -Mutt profile groups (an evaluation of the
typological hypothesis).

Conclusion:
The cross-tabulations of disabling condition by two Independently derived Mini-Mutt profile cluster
schemes did not support the typological hypothesis in the domain of self-reported
psychopathological symptomatologY.
c. To assess the relationship between clients' views of their psychological adjustment (measured

by the Mini -Mutt) and the agency's view of the extent of the clients' psychopathology (mea-
sured by the PSS) (an evaluation of the perspectives hypothesis).

Conclusion:
The substantial correlations between the Mini -Mutt and PSS provided overwhelming support for he
perspectives hypothesis in the realm of psychopathological assessment.

2. Psychologist vs. Client Perspectives in the Assessment of Psychopathology,
The Minnesota Multiphaslc Personality inventory (MMPI) and the Psychiatric Status Schedule (PSS)
were administered to two samples of clients. The MMPI summarized the clients' subjective views of
their emotional status while the PSS provided an "objective" assessment from the psychologists'
perspectives. Statistical analyses of the resulting multivariable-muitImethod matrix revealed a
substantial convergence of client and psychologist perspectives; however, the implication of
these findings for clinical and counseling practice is that the MMPI (or any of its short forms) should
not be used alone In diagnosing the nature and extent of emotional disturbance; some form of
structured interview should be employed to provide an additional perspective on the client's
self-perceived distress, as well as ascertaining unique information regarding the degree of im-
pairment in other areas of functioning.

III. 1. "The Factorial Validity of 16PF-E with Rehabilitation Clients"
A comprehensive review of the published factorial studies of the 16PF suggests that the evidence
Is divided regarding the validity of the 16 primary factors. The 16PF-E, which was designed for use
with persons of limited educational and cultural background, was administered to a heterogeneous
sample of 449 rehabilitation clients, Factor analyses of 128 items, 32 parcels, 16 scales and 16
change scores were conducted. Conclusions:
a. The second-order personality structure of the 16PF received strong support in this Investigation.

While Factor IV (Independence) did not assume its previously verified pattern in any of the
analyses, this could be due to Idlosyncracies of Form E or the very heterogeneous subject
sample,

b. The consistent replication of the secondaries implies that the structural relationships among
the primaries are replicable; however an independent analysis of the 128 Items provided
direct evidence for the 16 primary factors.

c. Form E of the 161,F, which is the newest and least well refined of the five forms of the popular
questionnaire, appears to be measuring the dimensions of Cattell's normal personality
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sphere as well as the more established forms.
d. While the available evidence for the factorial validity of the 16PF is far from unanimous, it cer-

tainly does not justify the negative conclusions reached by some psychologists. When evalu-
ated by reasonable standards the 16PF compares favorably with any other inventory that
purports to measure variations in normal personality functioning.

2. "Disability and the Normal Personality Sphere: A Comparative Investigation"
A comprehensive literature review examined two dozen studies of disabled persons using the

16PF Questionnaire.
Conclusions:
a. A synthesis of the results of 19 investigations suggested that the following personality mani-

festations may be associated with disablement: tendency toward introversion, increased
anxiety, inclination to pathemia, decreased evidence of independence, and lowered super-
ego strength.

b. The synthesis only partially confirmed "Cattell's hypothesis" concerning a generalized effect
of physical disablement. Specifically, Caffell argued that the typical disability-related per-
sonality profile was different from neurosis; however, the current evidence is entirely consistent
with the 16PF secondary anxiety factor,

The 16PF -Form E was completed by 326 rehabilitation clients representing 12 disability groups.
c. In comparison to the 16PF-E norm groups, which consist of rehabilitation clients and

other disabled persons, the research sample was more intelligent, liberal, confident, and
relaxed.

d. When the 12 disability groups were compared on each of the 16PF primary source traits,
eight factors were statistically significant. It was concluded that the dimensional hypothesis
regarding disability and the normal personality sphere was partially supported.

e. A hierarchical cluster analysis of 262 client profiles generated three levels of highly discrimin-
able personality clusters. There was a statistically significant relationship between broad dis-
ability type and profile group membership. It was concluded that the typological hypothesis
received slight support in this investigation,

APPLICABILITY: The importance of psychological variables in the rehabilitation process has been docu-
mented in research as well as the experience of practitioners. This investigation was premised on
the assumption that improved understanding of client psychological variables will result in more
appropriate and efficient rehabilitation services.

159 Application of Personal Achievement Skills to Personal
Adjustment Training for the Blind

Principal Investigator: Richard Roessler, PhD.
Status: Completed
Date": November 4975-February 1977
Cast: Annual (not specified)

FIT Annual (not specified)

Annual Report Reference: # 13, Page 141. R-144

OBJECTIVES:

.atd Total $5,000
of Annual Total

art spectiled)

1. To provide Personal Achievement Skills (PAS) training to adjustment personnel working with blind
clients.

2. To adapt PAS training materials to blind clients.
3. To conduct an applied field study of PAS in two rehabilitation facilities for the blind Arkansas

Enterprises for the Blind (AEB) and Criss Cale Rehabilitation Center for the Blind (CCRCB).

METHODOLOGY:
Phase I Training of Trainers

Training In the PAS program was conducted by RT-13 personnel for participating counselors In
both facilities.

Phase ii Development of Materials
PAS matedals were converted into a PAS package appropriate for use with blind clients,
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Phase IIICompletion of a Field Study.
Consenting clients from the regular rehabilitation program of Arkansas Enterprises for the Blind
were randomly assigned to experimental (receiving PAS training) and control (not receiving PAS
training) groups. Program outcome data were collected from client, facility and agency perspec-
tives. Pre and post measures on both client groups were obtained and compared i.e., profiles in
skill development at the beginning and end of the program. regular rehabilitation outcome
data, and R-300 data were compared.

FINDINGS TO DATE: Original project plans included field testing at two facilities for the blind. Due to a
change in clientele toward the multiply handicapped (deaf-blind individual) Criss Cole Center
was not able to participate in the research phase of the study. Research efforts were completed
at Arkansas Enterprises for the Blind (AEB).
The study involved 34 clients enrolled in the 12 week personal adjustment program at AEB. Of
those students qualifying for the research (IQ 70 or above, braille skills, and projected 12 week
enrollment in the adjustment program). 16 were in the experimental group and 18 In the control
group. Since subjects were assigned to the experimental and control groups on a random basis,
no differences were found between the two groups on most demographic variables; however,
the control group was somewhat older (average age of 32) than the experimental group
(average age of 26).
Promisina results from the use of Personal Achievement Skills (PAS) with the visually handicapped
were found. Although the control group was also involved in group counseling. the experimental
PAS clients reported greater gains in self-esteem and trends toward higher self-report gains in
goal attainment from pre to posttesting.
The unique contributions of PAS to personal adjustment training for the visually handicapped
seem to fall into two categories; e.g., it teaches specific skills of behavioral self-control and en-
ables individuals to develop through the accomplishment of a personally meaningful goal. The
way In which PAS accomplishes these objectives is operationalized in the exercises and activities
presented In the PAS Leaders Manual for the visually handicapped (Roessler and Means. 1977).

APPLICABILITY: tt is anticipated that PAS will provide workers for the blind with an additional tool for involving
blind clients in the development of their own rehabilitation program.

160 Research on the Psychosocial and Vocational Adjustment
of Spinal Cord Injured Clients

Plincipol Investigator: Daniel Cook, PhD.
Status: Continuing
Dates: March 1974-June 1978
Cost: Annual 822,317

RT Annual 813,961
Annual Report Refers # 13, Page 81, R-125

Rejected Total $82,000
RT % of Annual Total 63%

OBJECTIVES:

1. To design a comprehensive research and evaluation strategy to assess the effectiveness of a
model Regional System of Spinal injury Rehabilitation.

2. To Implement Personal Achievement Skills Training with a group of SCI at the Hot Springs Rehabili-
tation Center.

3. To complete a comprehensive review of the research literature dealing with psychosocial and
vocational attributes of the SCI.

4. To Implement a comprehensive research and evaluation strategy assessing the effectiveness ofa
Model Regional System of Spinal Cord Injury Rehabilitation,

5. To describe the sample of SCI persons making use of project services.
6. To assess the extent to which SCI clients' personal. social, and vocational needsare met by the

rehabilitation prograrn at the Hot Springs Rehabilitation Center.
7. To compare those SCI clients who successfully complete their vocational training programs with

those clients who did not for the purpose of isolating client characteristics which are predictive of
success.

B. To devise specific Intervention strategies to meet the research defined needs of The SCI,
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9. To complete a comprehensive review of psychosocial and vocational research pertaining the
SCI.

10, To measure the non-economic and quasi-economic contributions of the SCI to society,
11. To assess SCI clients' degree of satisfaction with rehabilitation services.

METHODOLOGY: The research design for measuring and monitoring client variables considers assessing
the cilent's economic, environmental, social, and psychological status from entry Into the project,
through treatment, to project completion. A "repeated measures" design will be used and
comparisons of SCI project clients to several other SCI client groups will be made.

FINDINGS TO DATE: The following implications appear from the currently completed data analyses.

1. Injured at or before 1 8, many clients have been in a dependent status for a significant period of
time and have developed few vocational commitments and behaviors.

2. Most SCI clients viewed rehabilitation as access to medical and surgical services,
3. Diversity of goals selected by SCI clients underscores the need for indwidualized planning

with clients; Independence goals are somewhat more important to clients than vocational or
social goals.

4. Like other disabled client groups, project clients reported low satisfaction levels of work, psychologi-
cal, and health related needs.

5. Direct counseling with clients regarding their goals and objectives for the future is also required.

a. Psychological adjustment to spinal cord injury is highly idiosyncratic.
7. Project procedures for identifying and involving spinal cord injured individuals in rehabilita-

tion services appeared effective,

APPLICABILITY: Results of this project should Improve services to SCI clients rat the HSRC and other com-
prehensive rehabilitation facilities.

161 Development and Ev
Training Package

Principal Inver Heaton
Status:
Dales:
Coil:

Annual Report kefererice:

OBJECTIVES:
Phase I
1. To determine inter-rater reliability of the following measures: a) Counselor Facilitation Scale, b)

Client Self- Directive Behavior Scale, c) Client Self-Revealing Scale, and d) Client Internalization Ex-
ternalization Scale,

2. To study the relationship between ratings on these measures and client outcome in terms of status at
closure.

3. To compare the relationship of the above measures with a comprehensive battery of psychologi-
cal tests.

Phase II

1. To assess the impact of the IPS training package on client outcome, when used by VRcounselors
who have been trained by VR agency trainers.

2, To assess the impact of the IPS package on the Interpersonal environment of a comprehensive VR
center.

luation tit an interpersonal Skills

Robert L Alald Ed.D,

Continuing
Febluary 1975-Fsbruary 1979
Annual $15, 705
RI Annual $9,632

13, Page 13, R-136

projected Total $73,000
RI % of Annual Total 63%

METHODOLOGY:
Phase I

1. Tape recorded counselor/client sessions will be rat
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2. Client closure status, R-300 data and client psychological test sub- scores are also available from
the data bank.

3. Correlational analysis and multiple regression analysis will be used to analyze the data.
Phase II
1. Selected state agencies and rehabilitation centers will be asked to participate in the development

of a comprehensive field test of the training program.
2. Clients of experimental group counselors (who will receive IPS training) and control group coun-

selors (no IPS training) will be tracked with systematic assessment for a period of at least 2 years.
3. Specific data gathering procedures, Instruments, and methods of analysts will be developed

through consultation with participating rehabilitation agency personnel.

FINDINGS TO DATE:
1. Editorial and instructional design work on the IPS materials have been completed.
2. Developmental field tests have been conducted.
3. Phase I data collection and analysis have been completed.
4. A "second generation" trainer (trained by an RT-13 trainer) conducted an IPS experiment with

nursing students. The experimental group nurses showed significantly higher skill levels on all criteria
measures.

Plans are being completed to work through regional continuing education programs to conduct
an evaluation of the IPS package in terms of whether counselors, trained by second generation
trainers. Influence client behavior to a comparable degree.

APPLICABILITY: The IPS training program purports to effect an Improvement in basic counselor helping skills.
With such training, counselors should be expected to achieve superior results in helping clients
define and achieve goals and resolve problems.

462 Development and Evaluation of A Self-Instructional Physical
Fitness Training Program for Spinal Cord Injured
Rehabilitation Clients

Principal Investigator:
Status:
Dates:
Cost:

Annual Report Reference:

O. Tim Milligan, MSS
Continuing
October 1975-4u 978

Annual S7
RT Annual $4,528
*13, Page 91, R-145

Projected Total $20,000
RT % of Annual Total 63%

OBJECTIVES: To develop an Individualized self-Instructional physical fitness training program for use of
rehabilitation clients with paraplegic Involvement.

METHODOLOGY: Sample will consist of medically stable, spinal cord injured clients enrolled In vocational
or pre - vocational training in a large rehabilitation facility.
New enrollees in the SCI recreation/fitness program will be evaluated to determine their physical
functioning level. Following the fitness evaluation, clients will be given the self-Instructional pro-
gram to use as their fitness training curriculum. After two months, participating clients will be
re-evaluated to determine progress.
Participating SCI clients will evaluate the program on the following criteria:
1. degree of assistance required to perform activities
2. value of the exercise (does It help?)
3. enjoyability of the exercise
4. probability of continued use of the program

FINDINGS TO DATE: A self-Instructional program focusing on increasing user functioning, hygiene, diet,
exercise and rest was developed and the materials reviewed by medical doctors, physical
therapists, and recreation specialists in two rehabilitation facilities serving the severely disabled.
A test group of SCI paraplegics In a comprehensive rehabilitation center has been selected for
the program. These clients will undergo a fitness assessment, be given the self-instructional
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program, and be re-assessed twelve weeks later.
Evaluation will be in terms of how many persons actually use the program and what fitness
changes occur for those who do use the program compared to those who do not.

APPLICABILITY: This program should provide a physical fitness training program to Increase the physical
functioning level of SCI clients. Hopefully, it will result in a shorter rehabilitation time and decreased
Incidence of physical losses following termination of formal physical therapy services.

163 Rehabilitation Counseling: Development and Evaluation of
a Comprehensive Counseling and Case Management Model

Principal Investigator:
Status:
Dotes:

Annual Report Rafe

OBJECTIVES:

1. To identify

Stanford Rubin, M.D.
Continuing
March 1976 - February 1981
Annual $93,751
RT Annual $58,486

# 13, Page 49, R-151

ective rehabilitation counselor Interview behavior.

Projected Total $480,000
RT % of Annual Total 63%

2. To identify effective rehabilitation counseling non-Interview actions.
3. To develop a case management handbook for rehabilitation counselors.
4, To prepare a series of training modules for teaching the skills identified in 1 and 2 above.
5. To develop Instruments to assess the extent of counselor trainee skill acquisition.
6. To develop, disseminate, and evaluate self-Instructional packages to train counselors to rate and

classify counselor/client interaction.
7. To evaluate the completed training programs.
8. To revise and prepare a final training program based on results from the initial evaluations,
9. To prepare research reports on the effectiveness of the training programs.

10. To continue the refinement of the Facilitative Management Model of Rehabilitation Counseling
through research.

METHODOLOGY: This project will be a coordinated effort involving several Center faculty. The methods to
be used are similar for each of the major components of the model.
The general research methodology is as follows:
a. Development of Training Modules

The training modules will be developed to Increase the trainees' awareness of different
counselor skills and the effects they have on client behavior. Guidelines for the facilitative use
of counselor skills will be presented. The training modules will Include:

1. A didactic component which will be presented via lecture and modeling and will include:
a. Definition of training module
b, Rationale for the training module
c, Listing and definition of various counselor skills
d. A listing of the principles for the effective use of each skill

2, A discrimination component designed to train counselors to discriminate between effective
and ineffective skills, This will be done via modeling, role-playing, and listening to and
crttlqueing tapes.
An experiential component designed so that trainees will be provided the opportunity to
practice the counselor skills via role-playing exercises.

b. Development of Assessment Devices
The following areas will be assessed:

1. Cognitive Gain: Tests will be developed to measure trainee comprehension of the con-
cepts and principles presented in the training modules,

2. Skills Gain: The degree to which the trainees learn the skills advocated in the training
modules will be determined via direct observation of their capability to en* the desired
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behaviors. Necessary rating scales will be developed.
3. Attitudinal Evaluation: An evaluation form will be developed to measure the trainee's

satisfaction with the provided training.
c. Assessment of the Training Modules

In order to determine the effect of training, the following will be performed:
1. A random sample of rehabilitation counselors will be drawn and divided into an ex

mental (training) and control (no-training) group.
2. Knowledge of appropriate behavior and ability to emit such knowledge will be assessed

prior to training.
3. The experimental group will receive the Facilitative Case Management Training.
4. The control group will receive no training.
5. Following completion of training the counselor trainees will be assessed to determine if any

cognitive or behavioral development has occurred. Also the attitudinal evaluation de-
scribed above will be administered to the experimental group.

FINDINGS TO DATE: Developmental work has been initiated in all training areas in this project:
Systematic Caseload Management Module

This module is conducted within a management by objectives framework with emphasis on time
management. The three functions to be performed within this framework are Interviewing, Case
Processing and Non-client Interaction. Teaching the specific skills to carry out each individual
case management task is the function of the four subsequent modules.

Communication Skills Module
The need for training in this area has been confirmed through an evaluation of the basic FCM
training package. Two drafts of the didactic component of the module have been developed
and further revision is taking place. Developmental work continues on the discrimination and ex-
perimental components and assessment devices for this module.

Information Exchange Effectiveness Module=
An initial rough draft of the didactic component of this training module has been completed
and a revision is In process. Work has begun on development of the exercises for the discrimination
component; the specific design of the experiential component is currently being developed;
and tentative assessment devices have been developed and pilot tested.

Goal Selling Module
This module contains two sub-sections. They a re information processing training and goal setting
interview training_. Each sub-section contains didactic discrimination and experiential components.
1. Information Processing Training. An Initial rough draft of the didactic component of this sub-

section is near completion. It contains guidelines for Information collection during the intake
interview. An outline of exercises for the discrimination component has been developed. The
development of cognitive and behavioral skill gain assessment instruments has been initi-
ated.

2. Goal Setting interview Training. An initial rough draft of the didactic component of this sub-
section is near completion. An outline of the exercises contained in the discrimination com-
ponent has been developed. The specific design of the experiential component is currently
being developed; and the development of assessment instruments has been initiated.

Case Processing and Non-Client Interaction
An initial rough draft of the didactic component is underway. The case processing functions
have been identified and categorized. Discrimination and experiential components are in the
process of development; skill gain assessment instruments are being prepared.

Comprehensive Evaluation of Basic Facilitative Case Management Package
in addition to the activity listed under the five specific training areas of this project, an evaluation
of the basic FCM training was conducted to assess its effectiveness and to determine areas of
Improvement for the present project. The following general significant findings resulted:
FCM training has a positive Impact on the following dependent variables.
a. knowledge about basic principles and concepts of effective case management procedures
b. knowledge about how to distinguish a facilitative response from a non-facilitative response
c. knowledge about how to distinguish between the effect of different moment-to-moment

interaction techniques
d. overall cognitive gain
e. counselors' general feelings and attitudes ward FCM training
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f. counselors feelings and attitudes toward the value, appropriateness and practicality of
FCM training

g. counselors' feelings and attitudes toward the organization, content and balance of activities
in FCM training

h. counselor information collection behavior
i. counselor Information dissemination behavior
j, counselor ability to communicate empathic understanding
FCM training had no impact on counselor moment-to-moment response style,
Although the basic FCM training package has a positive effect on counselor behavior, a need
exists for greater in-depth training in FCM. Counselors in the experiMental groups demonstrated
significant gain in most areas; but improvement is needed if they are to reach appropriate levels
of performance.

Case Management Handbook
Preliminary work has begun on the case management handbook. This guide will emphasize the
essential elements of managing individual cases whereas the caseload management component
will emphasize the management of the entire caseload,

Counseling Process Scales Training Packages
Process oriented assessment procedures and instruments have been developed as follows:
a. scales to assess counselor behavior
b. scales, inventories and observational guides to assess client functioning
c. psychosocial assessment process (programs)
These instruments, with supporting material, have been submitted to the media section for
development of a self-Instructional tape-slide-workbook training package.
Eight publications which relate to the development of the FCM Training package have been
completed.

APPLICABILITY: The rehabilitation counselor remains as the principal client representative of the vocational
rehabilitation system. However. the optimal counselor role model for serving the severely handi-
capped has not been adequately defined. The Facilitative Case Management model based on
an Integration of counseling and case management skills provides a reality orientedapproach for
rehabilitation counselors which has the potential to maximize the counselors' positive Impact on
clients.

164 Systematic Psychosocial Vocational Treatment Strategies
in Vocational Rehabilitation Settings Serving Severely Disabled

Principal investigator; Robert Aluid8o, Ed.D.

Status: Continuing
Dates: March 1976-Foaruary 1981
Cash Annual $126,661

RT Annual $79,237

Annual Report Reference: #13, Pogo 96, R-152

OBJECTIVES:

1. To Identity psychosocial- vocational problems experienced by the severely disabled

2. To clarify aspects of the problem requiring remediation; e,g., person, antecedent, or consequence
variables

3. To select an appropriate mode and method of psychosoolai-vocational treatment
4. To develop psychosocial- vocational treatment strategies to problems in living experiencedby the

severely disabled.
5. To evaluate the psychosocial and vocational gains resulting from treatment
6. To develop methods for maintaining treatment gains in the client's real life setting

METHODOLOGY: The systematic psychosocial-vocational treatment project is a coordinated effort involv-
ing several center faculty. The objectives and methodology of the component research projects

Projected Total $600,000
RT % of Annual Total 63%
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vary depending upon the topic for investigation.
The general research methodology for each of these investigations is presented below:

Client motivation in Rehabilitation. This investigation will include the following activities: a)
review of the experimental and theoretical literature pertaining to client motivation: b) preliminary
analyses of objective test data, including several motivational variables: c) a programmatic
investigation of the motivational dynamics of rehabilitation clients In selected field offices and
facilities; d) preparation of an Instructional manual for rehabilitation counselors entitled "Under-
standing Unmotivated Clients."
A preliminary review of the literature indicates that there are several variables or specific measures
relevant to this investigation: self-concept or self-esteem, as measured by the Tennessee Self-
Concept Scale or Coopersmith Inventory; internal-external locus of control; need for achievement,
as measured by TAT Protocols; level of aspiration; and CcrItell's Motivational Analysis Test. After
completing selected analyses, a comprehensive battery of tests and measures will be selected for
use in the programmatic Investigation of motivation. The design will include counselor assessment
of client demographic and psychological variables relevant to motivation. Experimental studies
will be conducted to supplement the primary multivariate - correlational Investigation.
Counselor and Client Viewpoints on Rehabilitation issues. Recent research (Leviton, 1973)
suggests that success and failure in rehabilitation may be a function of counselor/client agree-
ment (or disagreement) on seven philosophical issues: a) client participation versus emotional
neutrality; 3) hopeful versus realistic approaches; 4) preferential treatment for promising patients
versus equal consideration for all; 5) promoting independence versus allowing some indepen-
dence; 6) safety versus some risk-taking; and 7) full disclosure of an invisible handicap versus
hiding it whenever possible.
This project seeks to 1) develop self - report measures for each of the seven Issues and assemble
normative data for counselors and clients; 2) examine the relationships among counselor and
client value positions on viewpoints and various counselor and client characteristics; and 3)
examine the relationship between the extent of counselor/client agreement on the seven issues
and other aspects of the counseling relationship including measures of rehabilitation success.
Instrument development will proceed following the standard recommended steps. Collection of
normative data and conduct of research to meet the second and third objectives will Involve
various district offices of the Arkansas Rehabilitation Services,
Client Perceptions of the Service Delivery Systems et a-Comprehensive Rehabilitation
Center. This investigation will be conducted to identify problems that rehabilitation clients face in
a comprehensive rehabilitation facility; to chart changes In the psychosocial development levels
of clients during their facility tenure; to measure client perceptions of the facility's environment and
client satisfaction with facility experiences in their facility programs will be conducted at the Hot
Springs Rehabilitation center.
In response to the four principal objectives of the project, data will be gathered from rehabilitation
clients on the following instruments: Analysis of Behavioral Competence, Psychosocial Develop-
ment Matrix, Moos' Community Oriented Programs and Environment Scale, and a Client Satisfac-
tion Service Rating Measure. Data pertinent to the objectives of the study will be collected from
clients at different stages of tenure in the center. The longitudinal cross-sectional design provides
estimates of the changes on key variables which occur over time at the center.
After the identification of student problems, the second phase of the study Involves presentation of
the data In tams of management implications for possible changes in center programming. The
third phase of the study calls for a second administration of the Behavioral Competence, Psycho-
social Development, Social Climate, and Client Satisfaction measures to assess the effects of
changes in center policy and practice.
Development of a Rehabilitation Psychosocial Model. This Investigation will be conducted
to 1) develop a functional rehabilitation psychosocial treatment model; 2) identify the stages of
psychosocial growth; 3) Identify skills and supporting knowledge rehabilitation workers need to
facilitate client movement through the psychosocial growth process; 4) Identify existing and
needed programs and techniques which facilitate the psychosocial growth process; and 5)
Identify methods of evaluating the psychosocial growth process.
The ARR&TC has had an active history in the development of psychosocial techniques for
rehabilitation. Previous research, as well as ongoing studies, provides the basis for this comprehen-
sive model.
Psychosocial Treatment Procedures in a Rehabilitation Field Office. This project will be
conducted to: 1) develop an overall psychosocial treatment strategy In rehabilitation field offices;
2) publish the strategy In terms of guidelines appropriate for any field office serving non-rural
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populations; 3) develop procedures whereby Personal Achievement Skills training can be pro-
vided as an ongoing aspect of the field office services; 4) integrate and coordinate the client's
psychosocial growth resulting from Personal Achievement Skills training and Behavior Analysis
Training with the counselors efforts; 5) integrate PT-13 psychosocial treatment strategies such as
Behavioral Skills Training, Handbook of Behavioral Management. etc., Into individual and group
approaches to psychosocial treatment; 6) identify other resources which might contribute to the
effectiveness of field office programs in meeting client psychosocial needs; and 7) evaluate the
training programs' effects on client outcome and staff behavior.
In testing this approach In a field office, the initial step will be to win the staff's acceptance of and
support for development of a model program of psychosocial adjustment in their field office
setting. Throughout the development of the program, the staff would be continually Involved in
defining and evaluating the effects and feasibility of program modifications.
The first innovation will be that of initiating the Personal Achievement Skills program for all feasible
clients served by an office. Counselors will then be instructed In the use of Behavior Analysis Training
and other selected techniques for individual interaction with clients. An approach to case staffing
drawing on Insights from the psychosocial treatment program will also be tested. As the basic
concept of coordinated individual and group psychosocial services Is Implemented, other exist-
ing programs and techniques will be reviewed by the staff for possible inclusion In the program.
Throughout the process, pre and post assessment of clients processed through the office will be
completed. Staff attitudes will also be monitored. Guidelines for Implementing this model will be
developed and disseminated in a report containing research findings related to direct client
outcomes and staff reactions.
Development and Evaluation of an "Understanding Human Behavior" Training Package.
This investigation will be conducted to develop 1) a method for analyzing client behavior; 2) a
method for viewing maladaptive behavior which suggests Intervention strategies; 3) a method for
viewing the process of movement from maladaptive to adaptive behavior patterns which
suggests appropriate methods of Interaction; 4) a method for viewing maladaptive behavior In
terms of skill deficits; and 5) a method for conceptualizing the interaction between the person and
prevailing systems. The resulting material will be Integrated into an effective training program to be
utilized by rehabilitation trainers. Evaluations of the effects of the training will be conducted. Based
on the training experiences, existing materials of the Arkansas Rehabilitation Research and
Training Center will be further developed and modified, The revised materials will be tested on
seven groups of rehabilitation personnel, and feedback from these groups will serve as a basis for
modification of the training program.
Development and Evaluation of a Program to Utilize Clients as Peer-Helpers In a Com-
prehensive Rehabilitation Center. This investigation will be conducted to 1) develop a training
program to increase the Interpersonal effectiveness of student leaders in a comprehensive re-
habilitation center; 2) provide the training to selected student leaders In a comprehensive rehabili-
tation center to enable them to serve as effective helpers; and 3) evaluate the effectiveness of the
training. The effectiveness of the training will be evaluated by measuring trainee improvement on a
measure of facilitation, comparing the behavioral problems of the student before and after
training, measuring student satisfaction with the help received from peer leaders, and training
facility staff to conduct the training should they so desire.
Behavior Analysis Training: A Developmental Program. The foundation for Behavior Analysis
Training can be found In the current Personal Achievement Skills training program conducted by
the Arkansas Rehabilitation Research and Training Center. The experiences that have been
gained in Personal Achievement Skills training have already been applied to the development of
the central ideas of Behavior Analysis Training,
With the development of a preliminary set of materials for Behavior Analysis Training, personal
adjustment counselors at the Hot Springs Rehabilitation Center and elsewhere will pilot test the
materials with several clients. Based on feedback from field tests a revised version of the training
Dockage will be developed.
Development and Evaluation of a Set of Systematic Training Units to Immo*, or Dolmas.
Belocted Client Behaviors (Behavior Skills Training). Particular target behaviors will be identified,
then professional literature examined forexIsting programs which could be modified or strengthened
to Increase or decrease those behaviors. The following procedure will be used In developing
each of the systematic training units: (1) define the behavioral dimension In operational terms--
(2) design training activities and materials (3) test with rehabilitation clients (video tape base
level performance, treatment, and post-treatment performance)(4) make program revisions
(5) retest (6) repeat steps 4 and 5 until treatment consistently produces the desired level of post-
training performance.
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Psychosocial and Service Outcome Correlates of Acceptance of Disability. Clients with
physical disabilities currently enrolled at the Hot Springs Rehabilitation Center have been con-
tacted to participate In the study. Students in the projected sample will complete a biographical
form and several Instruments, e.g., Cantril's Life Ladder, Rokeach's Value Survey, and Linkoviski's
Acceptance of Disability Scale. Other demographic and center outcome data will be secured
from the client's file at the Center. These data will be used to (1) compare the value systems of
two groups of clientsdisability accepters and nonaccepters (2) to examine the life outlook and
goals of accepters and nonaccepters, (3) to relate acceptance of disability to center outcome,
(4) to determine counseling uses of a brief measure of life outlook as it pertains to acceptance of
disability and value patterns, and (5) to explore the application for the physically disabled of
Rokeach's approach to value counseling.

FINDINGS TO DATE: A brief progress report is provided under each component title,
Client Motivation In Rehabilitation (Motivation Dynamics of Disadvantaged Female Clients).
The primary findings of the investigation were (1) In comparison to population normsthe dis-
advantaged females sample exhibited lower self- esteem and less general motivation, They
were less tense and suspicious, and more conscientious, sensitive and liberal. Their work motiva-
tion was comparable to that of welfare clients In another project. (2) Subgroup differences on the
Inventory scales and interview variables Indicated that blacks and subjects with lower IQs and
less education were less motivated, had lower self concepts, and were more externally oriented,
(3) Factor analysis of the psychometric battery produced 12 broad dimensions of client motiva-
tional structure, with most of the factors being instrument-specific. Factor analyses of the value
and activity data from the structured Interview produced parsimonious descriptions of these
domains, (4) Correlational analyses which assessed the relationships between inventoried moti-
vational characteristics and values and activities resulted In few relationships of substantial
magnitude. One exception, which is consistent with the subgroup differences noted previously, is
that race and IQ were significantly correlated with several motivational and value dimensions.
Counselor and Client Illevrpolnts on Rehabilitation issues. Developmental work continues on
this project.
Client perceptions of the) Service Delivery Systems of a Comprehensive Rehabilitation
Center. Analysis of data at this point covers the areas of Center environment, service satisfaction,
and student problems. Student perceptions regarding different aspects of Center life and services
are: Center environmentBased on results from the Community Oriented Program and Environ-
ment Scale (COPES), comparisons of student real-ideal perceptions of the Center environment
revealed that the students wished the environment to move to considerably higher levels on the
relationship dimensions (more student involvement in the program, more staff support for students
and student support for each other, and more free and open expression within all relationships)
and to more order, organization, and program clarity. Students enrolled for a relatively short time.
the new students, perceived the environment in the same way as students enrolled for an
average of four months, the experienced students, Both new and experienced students' real
perceptions remained the same from one interviewing phase to another,
Satisfaction with servicesStudents rated the various Center services which they had received
and then reported the outstanding characteristics and recommendations for improvements for
each service. On the average, students were satisfied with the various services. Only two of the
twenty services (physicians' services and placement) were rated on the average below the
midpoint on the seven point scale.
Student problemsOverall, student problem data revealed more problems and more consensus
regarding problem areas In the initial interview than in the follow-up interview. Problems with
other students, regulations, medical services, and detrimental staff attitudes were some of the
most pressing issues mentioned in the initial Interview. Similar concerns were noted in the follow-
up Interview with one exception; fewer medical problems were mentioned.
Development of a Rehabilitation Psychosis:slat Model.
Publications describing the present form of the model are.

Means, B. and Akridge, R. "Psychological and Behavioral Adjustment: A Model of Healthy
Personing," submitted to Journal of Rehabilitation
Akrldge, R. "Modeling the Rehabilitation Process," submitted to Rehabilitation Counseling
Bulletin.

The model provides an organizational scheme for developing a series of instructor-assisted train-
ing packages for VR clients which increase beliefs, values, and skills associated with healthy per-
sorting. Training packages in process are Communications Training, Self-control Training and
Value-clarification Training.

244



University of Arkansas

Psychos.* !al Treatment Procedures In a Rehabilitation Field Office. Developmental worm

continues on this project.
Development and Valuation of an "Understanding Human Behavior" Training Package.
Three field tests of the program have been conducted, and the program is currently being
revised as a result of subsequent feedback. Three additional field tests of the program are
planned during the next reporting period.
Development and !valuation of a Program to Utilize Clients as Peer-Nelpers In a Comore-
twelve Rehabilitation Center. A group of student leaders in a comprehensive rehabilitation
center was identified and given modified Interpersonal Skills Training (IPS). Mea sures of facilitation
were taken on a pre/post basis. One student was selected from this training group and is
currently conducting IPS training with a group of peers. The initial training group showed marked
improvement in IPS as measured by a facilitation scale.
Behavior Analysis Training: A Developmental Program. The completed version of the counselors
manual for Behavior Analysis Training (BAT) is divided into ten sections(1) Introduction (2)
Philosophy and Model (3) Problem Identification (4) Problem Definition (5) Readiness for Change)
(6) Resolution Behaviors (7) Incentives (8) Programming (9) Monitoring, and (10) Termination.
Sections 1 and 2 present basic theoretical rationale of a behavior-In-situation approach to
personal adjustment training. Section 3 moves the client and counselor into identification of
problem behaviors In vocational and social areas. During section 4 client and counselor complete
behavior analyses or contextual analyses of the problems. Phase 5 focuses on whetherthe client
is really ready to make a change. In the 6th phase, client and counselorcomplete and discuss
additional activities aimed at clarifying what the client can do behaviorally to resolve current
vocational and social problems. Section 7 involves the client in identifying desirable things to do
or have. Section 8 focuses on the development of a behavioral plan that outlines more effective
responses to social and vocational problem situations. Section 9 (monitoring) Is introduced with
the completion and discussion of the goal attainment worksheet. At termination (section 10), the
counselor determines the extent to which the client knows and uses the skills In BAT, To encourage
further use of the skills, the client completes a final five things list which indicatesadditional goals
to accomplish using the skills of BAT.
Development and Valuation of a Set of Systematic Training Units to increase or Decrease
Selected Client Behaviors (Behavior Skills Training). Behavior Skills Training was conducted with
about 50 HSRC clients. Regardless of the source and reasons for referral and of the primary and
secondary disabilities used to qualify clients for services, a relatively small number of life-skills
deficits were found to be common among this set of clients. The most common skill deficits tend
to cluster around Communications Training, Self-Control Training, Value-Clarification Skills Train-
ing, and Achievement Skills Training. Instructor assisted training packages are being developed
for VR clients which address the above areas.
Psychosocial and Service Outcome Correlates of Acceptance of Disability. Preliminary steps
toward completing data collection for the project have been taken.

APPLICABILITY: This project holds considerable promise for the resolution of major adjustment problems In
rehabilitation. Activities Include studies of problem identification, treatment programs for problem
behaviors, and increasing life-adjustment/life-planning skills.

165 Program Evaluation Techniques in Vocational Rehabilitation
Agencies and Facilities: The Assessment of Rehabilitation
Process and Outcome

Prino4pal investigator: Paul Cooper MS.
Stag: Continuing
Dates: March 1976-February 1951

Cast: Annual $110,116
RT Annual $44,939

Annual Report Reference: #13, Page 185, R-153

OBJECTIVES:

1. The Identification and/or development of outcome technology.
2. The utilization of outcome technology.
3. The Identification and/or development of process technology.
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4. The utilization of process technology.

METHODOLOGY: The methodology used in this project may be classified into five types of activities.
1. Identification: This research technique includes literature reviews and searches for appropriate

measures and methods.
2. Development: This activity Includes the development of needed instrumentation and technol-

ogy.
3. Adaptation: This activity includes the adaptation and implementation of evaluation measures

to specific situations such as center training efforts or individual rehabilitation facilities.
4. Utilization: This activity may Include the utilization of outcome and process technology In an

evaluation or field study setting.
5. Analysis: This activity Includes the statistical analysis and interpretation of data collected as

part of the project as well as the estimation of Instrument parameters such as norms or rellabi lity.

FINDINGS TO DATE: Me Development of a Model for the Analysis of Case Movement in a Vocational
Rehabilitation System. Data collection completed. A preliminary definition of an elementary
case movement model has been developed. Although this model was based on incomplete
data, the basic approach has proven to be feasible and subsequent analysis will determine its
reliability and utility.
An Analysis of the Effectiveness and Efficiency of a Comprehensive Rehabilitation Center
Evaluation Unit. The purpose of Phase I research (Cook, 1977) was to obtain baseline information,
amendable to future trend analysis, on the process and outcomes of Center services. A specific
concern was to analyze the effectiveness and efficiency of evaluation unit recommendations for
client services. The procedure was post hoc in nature whereby a random sample of 100 clients
exposed to the Hot Springs Rehabilitation Center, Hot Springs, Arkansas, during 1974 was selected
and analyzed In respect to certain Center procedures and eventual rehabilitation outcome.
Analysis consisted of descriptive and nonparametric statistics, no cause and effect relationships
are Implied and generalizations must await further trend analysis.
Some of the more significant findings are as follows:
a. The evaluation unit at the Hot Springs Rehabilitation Center makes one of four possible

recommendations drawing on medical, psycho-social and vocational evaluation data
obtained over a two week client evaluation period. The percentage of persons recommended
by category were: 30% to direct vocational training, 39% to long term evaluation, 14% to work
adjustment training and 15% to immediate discharge. These recommendations paralleled
the percentage of recommendations given trainees during 1971-1973.

b. Evaluation unit recommendations were closely followed by actual Center disposition or first
assignment.

c. Persons who received Center services (N=85) were divided into three outcome groups:
Center program compieters (N=16), voluntary dropouts (N=44) and other non-completers
(disciplinary discharges during training, transfers, etc. N=15).

d. R-300 information was available for 95 persons. Regardless of Center outcome, about one
third of these persons were closed rehabilitated approximately three years after referral to the
Center. About a third had been closed ineligible for rehabilitation services or as unsuccess-
fully rehabilitated. One third were still in active status.

e Relative to the other Center outcome groups, program compieters had the largest percentage
of still active cases. Comparing the number of persons closed rehabilitated or not rehabilitated
by Center outcome group there was a significant positive relationship between Center pro-
gram completion and being closed rehabilitated.

f. Program completers spent a significantly longer average time at the Center than did program
noncompleters.

g. Center program completers closed rehabilitated and in competitive employment had nominal
but not significantly higher weekly salaries than Center noncompleters who were employed.

h. For persons closed rehabilitated, there was a 26% match between type of job held and type
of Center training.

i. Only two of the fifteen persons exposed to work adjustment training completed a Center pro-
gram of vocational training. Five of the fifteen were eventually closed as successfully rehabili-
tated.

j. No significant relationship between type of evaluation recommendation and Center program
completion was found.

k. Persons recommended to long term luation had a 37% chance of program completion,
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persons recommended to direct vocational training had a 29% chance of program comple-
tion and persons recommended to work adjustment training had less than a 10% chance of
program completion.

I. Successful rehabilitation closures (status "26") were evenly spilt between persons recommended
to long term evaluation and direct training and evenly split between persons recommended
for discharge and work adjustment training.

m. Analysis of theoretical expected Center outcome revealed that recommendation Into direct
vocational training was the least efficient recommendation. Whether or not referral to work
adjustment training was an effective recommendation or the basis for a self-fulfilling prophecy
could not be ascertained.

An Assessment of the Relationship Between Client Outcome as Measured by Client Outcome
Rating Procedures and Other Outcome Variables. Both Arkansas and Oklahoma data were
analyzed and the results of the analyses reported to the program evaluation specialists in each
state. Although strong relationships were indicated between outcome as indicated by the rating
forms and closure status, the questionable reliability of the rating form data precluded meaning-
ful inferences with respect to agency operation. Despite these difficulties, much valuable experi-
ence was gained relative to the design, Implementation and utilization of outcome measurement
systems.
An investigation of the Reliability of the Arkansas Facility Outcome Measure Rating Form.
Analysis was completed on the sample of cases for whom Admittance, Intermediate, and
Discharge ratings were obtained and Reliability estimates were computed. The results may be
summarized In four significant findings:
a. The reliability of the Arkansas Facility Outcome Measure rating form was found to be unaccept-

able for ratings made at admission to the facility. Intermediate ratings made six weeks
following admission were also questionable.

b. Despite the questionable reliability it was clear that mean ratings for the clients In the study
consistently increased from Admission to Intermediate and from Intermediate to Discharge
with respect to Vocational Functioning. Vocational Maturity and Interpersonal Maturity,

c. The internal consistency estimates for each of the three dimensions Vocational Maturity,
Vocational Functioning. and Interpersonal Maturitywere high.

d. The three dimensions were highly intercorrelated indicating a possible "halo" effect and
questionable validity of the instrument dimensions.

An Investigation of the Results of the Annual Review of ineligibles and NonrehabIlltants. This
project originated as the result of a direct request from the state directors of HEW Region VI.
Research data collection instruments have been developed and distributed to the participating
agencies.
A Study of the Feasibility of a Weighted Case Closure system In a Vocational Rehabilitation
Agency. A grant proposal has been written and submitted to RSA/OHD to secure additional
funding for this activity. As part of the grant proposal a preliminary literature review has been
completed and a detailed work plan developed.
An Eight Year Follow-up Study of Arkansas "-Client-Counselor interaction Project" Clients.
This project Is In the beginning stages. Agreements have been executed with the Director of the
Arkansas Division of Rehabilitation Services and the local office supervisor where the study is
based. Data collection will begin as soon as final arrangements can be made.
Evaluation of the MOM (Rehabilitation Initial Diagnosis and Assessment for Clients) Project
for the Arkansas Rehabilitation Services. Every RIDAC Project which is funded by RSA is required
to evaluate the extent to which the Project objectives are achieved. The evaluation plan for the
Arkansas RIDAC unit Includes three areas of assessment(a) Impact on clients, (b) usefulness to
counselors, and (c) effectiveness of the unit, Each area is briefly described below with preliminary
data summarized where possible.
a. During the first nine months of operation the RIDAC unit evaluated 439 clients, of whom one

half were categorized as severely disabled. Less than 20% of the clients were closed in 08
status and the average number of days between referral to the agency and acceptance or
08 closure was approximately 30 days. Only two days were required to complete the typical
RIDAC evaluation. The volume of RIDAC services is indicated by the number of evaluations
conducted: medical (318), psychological (272) and vocational (203).

b. After more than six months experience using the RIDAC unit, counselor Opinions were generally
highly favorable, Counselor feedback resulted In the adc.:tion of a psychiatric consultant to
the RIDAC unit.
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c. The effectiveness of the RIDAC unit will be assessed by comparing the outcomes for the
RIDAC-evaluated clients with a matched sample of clients served during previous years. Our
primary goals for the next two years are to refine the RIDAC operation to formulate principles
of evaluation which maximize the usefulness and effectiveness of RIDAC reports and recom-
mendations and to develop guidelines for establishing RIDAC units in other offices.

Eighteen Publications and/or presentations have been generated by this major effort in Program
Evaluation.

APPLICABILITY: This project is planned to focus initial effort on the continuing assessment of rehabilitation
outcome along relevant dimensions compatible with the objectives of rehabilitation agencies
and projects, the prediction of case flow within the rehabilitation system, the assessment of client
gain realized through psychosocial-vocational adjustment programs, and the measurement of
the effects of rehabilitation counseling.

166 The Identification of Factors Affecting Behavioral Competency
in a Comprehensive Rehabilitation Center

Principal Investigator:
Status:
Dates:

Annual Report Refere

John Marr, Ph.D.
Continuing
August 1976 - December 1977
Annual 327,643
RT Annual 317,293
# 13, Page 212, R-154

Projected Total $34,000
RT % of Annual Total 63%

OBJECTIVES:

1. To identify problems In each service area of the rehabilitation facility.
2. To Identify factors which restrict staff in their attempts to cope with the problems.
3. To analyze the problems and factors in terms of relative importance and possibility of resolution.
4. Prepare reports for facility administrators on recommendations and strategies for resolving the

behavioral problems.

METHODOLOGY: All sections (except maintenance) of the facility staff will be surveyed in an effort to
determine a) the extent to which each service facilitates effective operation of the Center, and b)
extent to which each service contributes to the final objective of the center preparing the client
for employment,
A survey will also be made of a) a sample of field counselors who have referred clients to the
Center, to determine their objectives for service delivery when referral was made, and b) field
counselors with recently graduated or terminated clients, to determine their satisfaction with the
Center's delivery of services.
Analysis procedures will be developed following identification of various types of data collected.

FINDINGS TO DATE: Data collection has been completed. Parts I and II of the final report have been pre-
pared for distribution to all Center staff. Findings of the study indicate that the behavior approach
of administering a social climate scale and interviewing clients, staff and students yields a
comprehensive picture of service delivery which allows administrators and supervisors to assess
general morale, strengths and weaknesses of various service sections. and also pinpoints specific
changes which need to be made. Further analyses of the relationships among measures should
allow statements about the utilization of the measures to examine service delivery in other
rehabilitation facilities. In addition, the results should reveal characteristic responses which
clients and staff make to various problems experienced in receiving and delivering services,

APPLICABILITY: This project is viewed as an applied, action research study to determine factors which affect
the efficiency and effectiveness of a comprehensive rehabilitation facility. The possibilities for
generalization will be limited by the uniqueness of the facility to some extent. However, the results
should have some application to similar facilities.
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CORE AREAS OF RESEARCH DISSEMINATION/TRAINING

Program Evaluation

Techniques and strategies to Improve the capacity of vocational rehabilitation In
program assessment and evaluation, and data management and utilization to
Increase the effectiveness of the rehabilitation program in meeting the needs of

those It serves.

Improved Service Models

Investigating various aspects of the vocational rehabilitation system with the aim of
providing Information and models which will permit rehabilitation to Increase the

effectiveness of Its services and service delivery system.

Programmatic Barriers to Vocational Rehabilitation

Identification and assessment of all types of program barriers to vocational
rehabilitation at all levels, e.g., state and national.

Affirmative Action and Consumer Involvement

Strategies and techniques for enabling vocational rehabilitation of
handicapped Individuals for maximizing the Impact of legislation leading toward

total integration of handicapped into the world of work.

Instttute on Rehabilitation Issues

The study of significant issues of concern to the rehabilitation community.
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467 Toward A Placement System Empirically Established
Through Criterion-Group Method: SelfEmployment for the
Severely Handicapped

Principal Investigator:
Status:
Dates:
Cast:

Annual Report Ref. n :

51.5. Twig, Ed.O.
complitod
January 1974-July 1977
Annual 325,982
PT Annual 322,900
# 12, Page 42, R-29

projected Total $71,700
RT % of Annual Total 90%

OBJECTIVES:

1. To sort out (using guidelines for the Self Employment Program, WVa Division of Vocational Rehabili-
tation Manual). through the criterion-group method, from a list of personal attributes, those which
would characterize severely disabled persons who are successful In self-employment settings;

2. to determine the personal characteristics profile of the clients at the time of placing them In
self-employment projects; and
to validate this placement system by following up these clients for a reasonably long enough
period of time.

METHODOLOGY:
1. Two sample groups are examined. The first sample consists of successfully and unsuccessfully

self-employed former vocational rehabilitation clients. The second sample consists of clients who
are being closed in Status 26 as the self-employed cases.

2. Forty personal attributes (including intelligence, attitudes, and various personalty factors) are
measured In all of the clients. Paper-and-pencil questionnaires (58E, SEP). the Revised Beta
Examination, the arithmetic section of the Wide Range Achievement Test, and the Sixteen Personal-
ity Factor Questionnaire Form C are administered to tap these variables.
Inferential statistics. Including analyses of variance and Chi square analyses, and descriptive
statistics, such as correlation and discriminant analysis, are carried out.

FINDINGS TO DATE:

1. Sample 1 data (33 successful and 20 unsuccessful cases) show that out of 40 personal attributes. 11
differentiate the successfully self-employed group from the unsuccessful group.

2. Of the 11 variables, these 9 yield metric data: self - acceptance, attitude toward work, perception of
success, need for autonomy, attitude toward setf-sufficiency, desire for prOtit, desireto be one's
own boss, conservative-experimenting personality, and uncontrolled-controlled personality. A
statistically significant discriminant equation has been formulated using these 9 clientvariables as
predictors. This discriminant equation Is capable of achieving 85.7% hit on the prediction of
successfully sett-employed clients.

3. Sample 2 data show that of a total of 35 clients who responded to the Self-Employment Project
Questionnaire at the time each of these Individuals was Just entering Into the self-employment
setting, two were known to have died and two were no longer self-employed as of October 15,
1977.

4. Although we do not hove enough cases for comparing the unsuccessful grOup.wlih the success-
ful group inferentially at this time, descriptively speaking the two subjects who quit their respective
self-employment appeared to be on the average older (mean age 48.0 as compared to 41.8 for
the total sample), less educated (mean education level 6.5 as compared to 10.0), less positive
on the perception of human nature (mean score 1 1,5 as compared to 16.0), less self-accepting
(mean score 8.5 as compared to 12.9), and lower In believing that powerful others (mean score
18.0 as compared to 22.0) or chance forces (mean score 14.5 as compared to 20.8) control
them.

APPLICABILITY: This project provides those rehabilitation counselors, who are in the position to help severely
disabled clients, with empirical data useful for carrying out Job placement and job development
activities, especially with respect to self-employment.
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168 Simplified Model for Cost-Benefit Analysis in
Rehabilitation Programs

Principal Investigator:
Status:
Dates:
Cost:

Annual Report Reference:

Reign K. Majumber, Ph.D.
Continuing
April 1974- September 1977
Annual $11,278
RT Annual $9,844
#12, Page 58, R-32

Projected Total $25,000
RT % of Annual Total 78%

ORJECTIVES:

1. To develop, apply, and test a procedure of benefit-cost analysis (economic gain or loss) to
society from the VR program.

2. To develop a series of cross classified expected benefit-cost ratios through a procedure which
predicts both the benefit and the cost stream (life-long benefits thataccrue through interven-
tion) from the characteristics of the rehabilitation potential (human capital) and other
economic Influences.

3. To check the accuracy of the predicted ratios against a second set of benefit-cost ratios
developed from the actual earnings and cost experience of the sample of rehabilitants.

4. To suggest the appropriate data base and analyses strategies for VR agencies.

METHODOLOGY: Rehabilitation clients who were accepted In fiscal year 1971 In West Virginia (n=7,515)
compose the population from which the study sample was drawn. The bulk of the data to be used
in this study comes from the RSA-300 forms, the Case Service Reports of the Federal-State Program
of Vocational Rehabilitation, containing a very complete record of the individual from date of
acceptance to date of closure. Data on actual earnings was obtained from the WV State Income
Tax Records. Since the VR process Is being viewed as an investment in human capital, the size of
the benefit stream can be expected to be influenced by such factors as the natural abilities of the
client, the extent to which the disability affects the maximization of an Individual's level of human
capital, the number of disabilities and their severity_, and various economic conditions to the
individual.

A cross-classified analysis was made, also, involving these variables which were expected to
have some differential effect sex, age, education, location. and disability. In this study, a regres-
sion model was developed In which change In the earnings of the rehabilitant was The dependent
variable and the above set of factors were included in the Independent variables.

FINDINGS TO DATE: Results, during 1976, are for the overall program only. The results for the cross-classified
population will be analyzed during 1977. The followingfindings and accomplishments ore
reported:

1. The results suggest that the VR program (in this instance) proves to be effective, from a
benefit -cost analysis perspective.

2. The tax data applied to the overall results suggest that benefits are durable for at least four
years.

3. The tax data also suggests that projections from the RSA-300 data are only slightly optimistic.
4. In addition to developing and testing of the general B/C ratio model, a Simplified Computa-

tional Worksheet with detailed instructions was prepared.
5. Benefit-cost are considered In the content of a) total income increase of the client, b)gener

ating tax and reducing public assistance.

APPLICABILITY: The proposed Model has the following applications to rehabilitation:
1. The proposed model should provide rehabilitation with a useful tool to check the efficiency

and effectiveness of their program efforts. The prepared Simplified Computational Worksheet
could possibly be utilized by VR program evaluators.

2. Simplified computational worksheet for B/C index could be used as an intro - program
preliminary evaluation measure by the State Federal Rehabilitation Agency (e.g., B/C index
for SSDI, SSI. Severely Disabled, etc.)
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169 Program Evaluation and Planning (Tools for Rehabilitation)

Principal Investigator: Richard T. Walls, Ph.D.
Status: Continuing
Dates: March 1973 -April 1979
Cast: Annual $17,298 Projected Total $89,730

RT Annual $16,172 RI % of Annual Total 92%
Annual Report Reference: # 12, Page 17, R-24

OBJECTIVES: To develop a model for evaluation of rehabilitation services. (The research activity is attempt-
ing to show the extent to which coded R-300 data may be used to evaluate rehabilitation services.)
The major question Is (a) what data elements or variables, (b) what data collection aids, and (c)
what data reduction or display techniques will be of greatest value to VR agencies?

METHODOLOGY:
1. The project Is examining the records of over 700,000 rehabilitation clients with all types of hand-

icaps.
2. Various variables (demographic, educational, social, economic, disability, process, closure,

cost-benefit, outcome, client rated) are being studied.
3. The variables are measured by means of the RSA-300 field counselors standard report form.
4. Various portions of the project are using analysis of variance. chi square correlation, multiple

regression and common sense.
5. A mark-sensing form Is being developed that may be machine read that Includes all R-300

variables as well as other helpful program evaluation data.
6. The Profile Analysis Technique Is being further developed and field tested at National, State,

District, and Counselor levels.

FINDINGS TO DATE: R-300 data taken from every client (N= 14,569) was classified Into data on 30 intake (or
Input) variables, 24 process (or intervention) variables, and 8 outcome (or Output) variables. In
order to Identify meaningful relationships and interactions among variables across Intake, pro-
cess and outcome a blvariate and multivariate analysis of the R-300 data was conducted for
the purpose of making certain references as well as determining the existing state of affairs in
the rehabilitation process.

Intercorrelations among such variables as cost and time, cost and age, cost and earnings at
closure, months from acceptance to successful closure, weekly earnings at closure and public
assistance amount at closure, etc. were made. Norms on client characteristics enabling a coun-
selor to see how their individual clients resemble at Intake persons with similar major disabilities or
referral sources and what the processes and outcomes can be expected were established.
Among more interesting findings to date are: 1) spending more time and money on a client is
related to better outcome at closure In terms of earnings; 2) the longer a client Is In status (referral
states) 00-02 (applicant states) the less money will ultimately be spent on him; 3) clients with higher
income at Intake tend to have more money spent on them. Other similar findings are listed in the
Progress Report.
a. During this year we worked with IBM representatives to mock up the Rehabilitation Reporting

Record. Galley proofs were made. checked. and returned. A major portion of this time for the
project staff involved checking all codes against RSA-300 codes to Insure compatibility.
Coordination with the Pittsburgh division of IBM led to composition meetings with staff of the
IBM paper documents division in Greencastle, Indiana. After two revisions of galley proofs,
1000 copies of the prototype of the form were produced. In addition, the West Virginia
Research and Training Center project and production staff worked together to produce a
prototype manual (description. Instructions, and supplementary codes).

b. Any variety of different variables might be represented on the Caseload Profile. For example,
an agency might wish their counselors to have feedback on how many months their clients are
staying In statuses 00-02 or how many dollars were spent on physical restoration compared to
the state average. Several states are currently using some form of PAT.

APPLICABILITY:

a. The Rehabilitation Reporting Record has the potential to significantly affect rehabilitation
policy on a state or national scale. Policies will not be advocated by the project team. The
Rehabilitation Reporting Record is clearly not a RSA form. However, widespread exposure to
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these data elements and format may stimulate shifts in thinking and behavior when standards
for program evaluation are proposed and when RSA or state requirements for data are
reviewed or revised.

The Caseload Profile employs a device termed the profile analysis technique (PAT). There are five
major guiding criteria in the development of this PAT mechanism. These were (a) orientation
toward rehabilitation, (b) multiple criteria analysis, (c) flexibility, (d) simplicity in computation, and
(e) ease of Interpretation. The essential idea is that information routinely collected by state
agencies may be used to compare an agency's, district's or Individual's performance in a number
of categories against a norm (e.g., national, state, or district average).

170 Analyzing Performance Competencies of Severely
Handicapped Clients

Principal investigator: Richard T. Walls, Ph.D.
Status: Continuing
Dates: May 1976-April 1979
Cost: Annual $12,467 Projected Total $38,000

RT Annual $11,650 RT % of Annual Total 92%
Annual Report Reference: #12, Page 109, R-33

OBJECTIVES: There is a substantial number of vocational behavior checklists available and in use today
throughout vocational settings. All of these propose target vocational skills for clients,
The major question Is which of these skills are actually needed for adequate job functioning? What
skills faclifflate job entry and Job retention? Of all the separate skills (approximately 500) listed in
checklists, which ones should be stressed In training, and which ones could be eliminated?

METHODOLOGY: The project team Is presently In the process of constructing and refining the vocational
skills matrix. As presently projected, it will list behaviors or competencies In 7 areas: (a) Job
Related Skills, (b) On -the -Job Social Skills, (c) Union-Financial-Security Skills, (d) interview Skills, (e)
Job Seeking Skills, (f) Prevocational Skills, and (g) Work Performance Skills.
When this work is completed and the necessary liaison work has been done, a small number of
clients will be selected. The training supervisors of these clients will Indicate which skills they
believe to be necessary for job acquisition and retention in that occupation. The client will be
assessed at the end of training to determine which skills are present. Prior to placement in trial
employment (if possible) the prospective employer of these clients will indicate which skills they
believe necessary forjob acquisition and retention In that occupation. Within a week of placement
In trial employment, the client will be assessed to determine which skills are present. Finally, the
client will again be assessed at the end of the 60 day trial employment period. An Indication will
also be obtained from the employer as to whether the client will be continued or not and the
reasons for that decision.

FINDINGS TO DATE: From the literature review of 166 behavior checklists, 39 were found to contain items
(behavior descriptions) related to prevocational, vocational, occupational, and work behaviors.
These 39 were reviewed, categorized. and evaluated.
Vocational Items from checklists were counted and sorted Into these seven subclasses.
The project team is currently constructing the matrix for the experiment by eliminating duplicates
and overlap in the Items. Only vocational items from checklists with objectivity scores of 3, 4, or 5
are being Included in the client-training supervisor-employer experimental matrix of skills.

APPLICABILITY: Results of the experiment and training based on the experiment should be of greatest
benefit to training supervisors and VR counselors. The ultimate benefactor Is the client. Com-
prehensive vocational skills assessment can help all parties to effective placement. Behavioral
statements of skills are not as likely to be misinterpreted as scores on traits, constructs, rating scales,
or global objectives.
Further, the findings of this project may be utilized by vocational rehabilitation personnel who must
observe, evaluate, and Improve client performance. Since vocational rehabilitation services
address themselves to a wide variety of client activities, this project will providea useful function in
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arrnance checklists in t s of activities relevant to getting and keeping

171 Negative Incentives: Contingencies which Discourage Disabled
Individuals from Seeking or Completing Rehabilitation
Services and Subsequent Employment

Principal investigator:
Status:
Dates:
Cost:

Annual Report Refer anee:

Richard T. Wails, Ph.D.
Continuing
May 1976-April 1979
Annual $26,750
RT Annual $24,658
#12, Page 167, R-34

Protected Total $42,000
RT % of Annual Total 92%

OBJECTIVES: The major question is which types and amounts of cash and In-kind benefits (al what
benefit-loss rate) discourage eligible individuals from engaging in and completing VR services.
Further, to what extent Is this a problem in VR, and, If it is a substantial problem, what are some
possible remediating actions?

METHODOLOGY: Subjects, The subjects will be approximately 300 VR clients of varying age, sex, and
disabling condition, Of these 300 clients, some will be receiving some kinds of cash and/or in-
kind benefits at referral to VR. The others will not be receiving benefits from any of the sources
listed at referral.
Design. The design Is a simple two group format. The clients receivinbenefits at referral will be
considered the experimental group and the clients not receiving benefits at referral will be con-
sidered the contrast or control group. The independent variable is, thus, benefits at referral versus
no benefits at referral. Obviously, the amounts and types of benefits will vary markedly within the
experimental group since no attempt to stratify the random sampling procedure will be attempted.
this implies blocking on different patterns or clusters of disability. sex, age, or, most importantly,
type and amount of benefits will probably old in clarifying the findings. However, the major result
will consist of a comparison of frequencies of successful closures for the experimental versus
control group. Thus, the dependent variable is the closure status of the individuals. Factors
associated with closure such as competitive employment, homemaker employment, earnings,
etc. will also be considered. CH Square analyses, simple frequencies or percentage tables
would be appropriate ways of examining the data.

FINDINGS TO DATE: As noted previously, VR does have some information to serve as a reference (VR status
26) point. Presumably, some similar data could be reported for nonrehabilitated clients (VR status
28 or status 30), but at this writing, to our knowledge no such summaries of national VR data exist.
Further, the data are in aggregate form and may not be used for cross comparisons between VR
outcome and total benefits on a casewlse basis. While these amounts represent cash benefits per
program, they are not Instructive as to the total cash benefits that any client may be receiving.
Further, they in no way take Into account In -kind benefits.
Thus, we have a few gross tallies, percentages, and amounts for overall programs and categories.
But the information currently available is woefully inadequate for a careful examination of disin-
centives that are In opposition to VR philosophy and services.

APPLICABILITY: Theoretically, findings from the study would be of significant social Importance. A critical
problem facing our legislators today is the establishment of effective governmental assistance
programs. A great deal of pressure exists to establish a financial aid system which is helpful and yet
equitable. tf the findings from this study prove to be of significance, they should guide those who
need more than intuition to construct this legislation.
Present policies of financial aid serve as environmental canting_ encies which serve to Influence the
actions of those who receive benefits. If the present, set of contingencies which exist support
behavior which is detrimental in the long run to either the Individual or the assisting agencies in
question, it Is Important to change them.
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172 Development of a Valid Multiple-Factor Instrument to Assess
Severity of Handicap

Principal Investigator: Richard Hartnett
Status: Continuing
Dates: October 1976 -April 1978
Cost: _Annual $60,016 Projected Total $225,000

RT Annual $47,961 RT % of Annual Total 80%
Annual Report Reference: #12, Page 189, R-35

OBJECTIVES: The overall objective of this project Is to develop, standardize, and validate a practical,
cost-effective instrument to measure handicap severity. Such an instrument should ideally yield a
profile for an Individual that would measure components of handicap severity as follows: (1)
degree of handicap ir. mobility; (2) degree of handicap in self-care; (3) degree of handicap in
motivation and psychological independence; (4) degree to which Individual perceives problems
to exist in personal, social, family, and vocational adjustment (5) Impact of demographic
variables on employability; and (6) related factors.

METHODOLOGY: Establishment of a methodology for this study will include the following: establishment of a
panel of technical consultants, completion of literature search, evaluation of instruments or Items
for inclusion In a pilot battery, content analysis of resultant Items, analysis of pilot Inventory by
reading specialists, preliminary field test of pilot battery with no less than 30 severely disabled
clients, revisions of the inventory, reliability checks, concurrent validity tests, alternativeweighting
procedures, and norm development,

FINDINGS TO DATE: The research methodology has been reviewed by RSA. Recruitment of researchers,
project coordinator, and technical staff has been completed. A Preliminary Diagnostic instrument
has been developed for field testing during April and May of 1978. Further development and re-
finement will take place during 1978-79.

APPLICABILITY: Once the multIple-factor instrument has been developed with an accompanying manual
to facilitate Its use two forms of the manual will be developed for direct application to rehabilita-
tion. Form A of the manual will be for client-serving personnel, such as counselors and vocational
evaluators to old in documenting eligibility, to sensitize client-serving personnel to differential
needs of individual clients, and to assist In the development of the Individualized Written Rehabill-

lotion Program for each client, Form B of the manual will be oriented toward program evaluators to
use as a supplement to number of closures, to help specify agency policy and priorities In terms of
intake practice, potentially, and to assess employability gain vs. employment.

173 Factors Influencing Work Adjuitment of Disabled Workers
Principal investigator: M. S. Tsang_ , Ed.D.
Status: Now
Dates: May 1977-Decernber 1951
Cost: Annual $25,982 Projected Total $71,700

RT Annual $23,900 RT % of Annual Total 90%
Annual Report Reference: 0 12, Page 200, R-36

OBJECTIVES:
1. To determine the nature of vocational rehabilitation clients' occupational entry into the competi-

tive labor force after vocational rehabilitation closure, by generating a relative profile for the
vocational rehabilitation client population within the total labor force which shows characteristic
patterns of their entry jobs In terms of fields. skill levels, and wage levels.

2. To identify the work adjustment or adaptation problems uniquely encountered by disabled
workers after placement.

3. To examine disabled workers' work adjustment in terms of satisfaction/dissatisfaction and satis-
factoriness/unsatisfactoriness relative to their occupational functioning.

4. To determine the extent to which disabled workers' work motivation might be related to their work
satisfaction and performance,
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5. To identify variables which might serve to moderate disabled workers' work moti ion-satisfac-
tion relationship.

6. To Investigate If certain job content and context elements might tend to function as satisfiers or
dlssatlsfiers to disabled workers.

7, To identify factors which might contribute to disabled workers' successful (or satisfactory) work
performance.

8. To identify third-variables which might contribute to more satisfactory explanation of disabled
workers' wail( satisfaction - performance relationship.

9. To determine the extent to which disabled workers' work adjustment offer rehabilitation closure
might be attributable to the absence, as opposed to the presence, of vocational training during
the rehabilitation stage.

METHODOLOGY:
1. The project objectives are to be accomplished Through three consecutive phases of investigation.

Phase 1 involves intensive analyses of a state R-300 data set and the corresponding labor
statistics. Phase 2 is a survey stage within which a sample of disabled workers (former VR clients)
and their respective employers are contacted. Phase 3 is to be an experimental study within a
sheltered workshop.

2. A sample of approximately 4,600 VR clients who were successfully closed (status 26) and placed
in competitive employment (work statuses at closure 1, 3, and 4) during FY 1975-76 in West
Virginia is involved in Phase 1. Phase 2 requires a sample of approximately 200 clients who have
been successfully rehabilitated (closure status 26), with one half of them having received voca-
tional training (status 18) and the other half not, and their respective employers. A sample of ap-
proximately 20 sheltered workers (work status at closure 2) who have been successfully closed by
VR (status 26) Is to be Involved in Phase 3.

3. Phase 1 addresses itself to 5 VR outcome variables (weekly earnings at closure, field of occupation
at closure, etc.the primary variables) and some 34 VR Intake and process variables (age, sex,
major disability, months from acceptance to closure, months In training, etc.the secondary
variables). Phase 2 tops 24 primary variables (including such employment variables as occupa-
tional title, weekly earning, satisfiers and dissatisflers of job elements, work satisfaction, and work
proficiency and such personal attributes as locus of control, self-esteem, self-acceptance, per-
ception of success, work motivation, and work personality) and 9 secondary variables (sex, age,
major disability, highest grade completed, etc.). Primarily two independent variables, self evalua-
tion of work proficiency and pressure for production. and two dependent variables, work satis-
faction and work performance, are to be Investigated in Phase 3.

4. Unlvariate, blvariate, and multivariate descriptive and inferential statistics are used for data
analyses.

FINDINGS TO DATE: The first phase of the project carried out to date reveals the following characteristics
for a state R-300 data set for FY 75-76:

1. Of the clients closed In Status 26, approximately 71% were placed in competitive
employment (work statuses at closure 1.3, and 4).

2. As compared to those who were successfully closed but not placed In competitive employment
(work statuses at closure 2, 5, and 6), clients who were successfully closed and placed In com-
petitive employment (work statuses at closure, 1, 3, and 4) were found to have significantly
different means on 6 ordinal intake variables and 2 ordinal process variables. They were on the
average
a, younger, with a mean age 33.8 as opposed to 41.5 (p <001).
b. having more dependents, with a mean number of dependents 1.2 as opposed to 0.6

(p<.001).
c. from smaller families, with a mean number in family 3.3 as opposed to 3.5 (p.05).
d. more educated, with a mean grade level 9.9 as opposed to 8.6 (p.001).
e. earning more at referral, with a mean weekly earning $35.10 as opposed to $5,60 (p .001).

f. representing higher monthly family income at referral, with a mean 3.0 which Is equivalent to
$275 as opposed to 2,8 which is equivalent to $240 (p<.01).

g. participants of longer period of training, vett) a mean months in training 3.3 as opposed to 1.0
(p<.001).

h. recipients of more services, with a mean total number of services 2.4 as opposed to 2.3
(p<.001).
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3. The frequency distribution of the competitive closures (work statuses at closure 1,3, and 4) based
on the 9 one-digit occupational categories was, In rank order, as follows; (a) code 3 service
occupations (35.5%): (b) code 2 clerical and sales occupations (18.4%), (c) code 9 miscellaneous
occupations (10.6%); (d) coda 0.1 professional, technical, and managerial occupations (10.5%);
(e) code 8 structural work occupations (9.5%), Woods 6 machine trades occupations (4.5%); (g)
code 7 bench work occupations (4.2%); (h) code 5 processing occupations (3.9%); (I) code 4
farming. fishery. forestry and related occupations (2.9%),
The distribution of those who entered the service occupations (one-digit code 3) based on the
corresponding two-digit occupational codes was, In rank order, as follows: (a) code 31 food
and beverage preparation and service (30%); (b) code 38 building and related service (18.0%),
(c) code 35 miscellaneous personal service (17.8%), (d) code 30 domestic service (15.4%); (e)
code 36 apparel and furnishings service (6.4%); (f) code 33 barbering, cosmetology, and
related service (4.8%); (g) code 37 protective service (4.2%); (h) code 32 lodging and related
service (2.9%); (I) code 34 amusement and recreation service (0.5%).

5. The occupational distribution of those placed In the clerical and sales occupations (one-digit
code 2) based on the corresponding two-digit codes was, In rank order, as follows; (a) code 20
stenography. typing, filing, and related occupations (25.5%); (b) code 29 merchandising, except
salesperson (23.0%), (c) code 21 computing and account-recording (17.8%); (d) code 26-28
salespersons, commodities (16.4%); (e) code 23 information and message distributon (7,1 %); (f)
code 22 material and production recording (6.2%); (g) code 24 miscellaneous clerical (2.7%);
(h) code 25 salespersons, service (1.3%).

6. The occupational distribution of those placed in the miscellaneous occupations (one-digit
code 9) was as follows: (a) code 91 transportation, not elsewhere classified (28.6%); (b) code 90
motor freight (24.0%), (c) code 93 extraction of minerals (18.4%); (d) code 92 packing and
materials handling (17,0%); (e) code 95 production and distribution of facilities (6.2%); (f) code
97 graphic art work (1.7%); (g) code 94 logging (1.5%); (h) code 99 vending stand operation
(1.5%); (I) code 98 other (0.7%); (j) code 96 amusement, recreation, and motion picture not else-
where classified (0.4%).
The occupational distribution of those In the professional technical, and managerial occupations
(one-digit code 0-1) was as follows: (a) code 09 education (20.5%), (b) code 07 medicine and
health (18.2%); (c) code 18 managers and officials, not elsewhere classified (16.7%), (d) code 19
miscellaneous professional, technical, and managerial (12.6%), (e) code 16 administrative
specialization; (f) code 00-01 architecture and engineering (6.3%), (g) code 15 entertainment
and recreation (4.6%); (h) code 04 life sciences (4.0%); (I) code 12 religion and theology (2.9%);
(j) code 02 mathematics arid physical sciences (2.1%); (k) code 14 art (2.1%); (I) code 10
museum, library, and archival sciences (1.3%); (m) code 13 writing (1.0%); (n) code 11 law and
jurisprudence (0.4%).

APPLICABILITY: This project produces much needed data on the circumstances of those former VR clients
in the world of work. It is hoped that the data can be utilized In such areas as (1) sensitizing the
rehabilitation personnel to the relative VR contribution to the nation's labor force. (2) post-closure
follow through services, especially in reference to the competitive employment, (3) job development
and job placement, (4) program evaluation using client post-closure job functioning as a
criterion, and (5) other applications relative to the rehabilitation services involving Jobs.
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CORE AREAS

Program Related Assessment

The development of client assessment
strategies and specific instruments that measure the behaviors of mentally retarded
adults that are critical determinants of their potential for community adjustment.

Professional Growth and Development

Activities aimed at Improving understanding of the major roles and functional
demands of supervisory and management personnel in rehabilitation agencies;

e.g., staff development specialists, rehabilitation educators, and first-line
supervisors of rehabilitation counselors.
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174 An Analysis of Public Assistance/Social Services
for the Mentally Retarded

Principal Investigator: Philip Browning. PhD.

Status: Completed
Dates: March 1976-February 1977

Cog: Annual $11,500 Projected Total $11,500
RT Annual 511,500 RT % of Annual Total 100%

Annual Report Reference:

OBJECTIVES: The purpose of this study was to investigate how and to what extent advocate groups for the
mentally retarded participated in the initial ( 1973 ) state Title XX planning process. Issues exam-
ined included: nature and distribution of Title XX material: nature of professional advocate
group involvement; nature of relationships between involvement, influence and impact of
professional advocate groups; and factors otherthan professional advocacy that affected Title
XX planning process.

METHODOLOGY: A three pad questionnaire was sent to the Executive Directors of the 50 state and the
Washington, D.C. Associations for Retarded Citizens, and to the 50 staff directors of state and the
Washington, D.C. Developmental Disabilities_Councils. The questionnaire was designed to pro-
duce Information about: demographic characteristics of the population surveyed, the nature and
distribution of Title XX information received, and the nature of the Involvement of the professional
advocates.
In addition, technical notes analyzing major features of preliminary and final title XX plans were
reviewed to document inclusion of mentally retarded individuals as target groups. Also, expendi-
ture reports from all states and Washington. D.C. were reviewed to determine the percentage of
each state's expenditures on services to mentally retarded individuals.

FINDINGS TO DATE: The fallowing is a synopsis of the significant findings of this study:
1. A total of $1.6 billion was spent for social services under former Titles IV and VI of the Social Security

Act for fiscal year 1973. Of this total, 12%, or $188 million, was spent specifically on services far the
mentally retarded. The percentage range spent by each state on social services for the mentally
retarded was 0-64% of the total state expenditure of social service funds;

2. The population studied was comprised of two professional advocacy groups for the mentally
retarded, 51 staff directors of Developmental Disabilities Councils (DDC) and 51 executive
directors of the state Associations for Retarded Citizens (ARC). In total, 87 of the 102 Ss (85%)
returned the questionnaire, and all but two were used In the data analysis. Forty-nine Ss or 96%.
and 38 Ss or 75% of the DDC and ARC staffs responded. respectively;

3. Professional advocates for the mentally retarded were provided Title XX information in sufficient
time to become involved in the initial planning process Seventy -two of the 85 Ss indicated they
were informed about Title XX prior to the required data of the official publication of the preliminary
state Title XX plans. As to who informed them, approximately 90% of the ARC Ss indicated their
parent organization was vesponsible, whereas the DDC Ss did not indicate any such central source:

4. Both professional advocacy groups indicated that the Title XX materials they received met their
purpose at a moderate to high level. In addition, both the ARC and DDC groups Indicated the
materials positively Influenced their involvement in the Title XX planning process;

5, Both professional advocacy groups were more positive about the Informal than the formal and
required procedures of the Title XX planning process in terms of their potential impact upon the
Title XX state plan. For example, at least 80% of both groups indicated they met with legislators.
They also viewed informal meetings with Title XX staff as being the most potentially impacting type
of involvement. By contrast, both groups viewed formal and required types of Involvement (e.g_
attendance at public hearings and formal comments on record) as having a lesser degree of
impact upon the Title XX state plan;

6. Neither professional advocacy group was optimistic about change in the state Title XX plan as a
result of its involvement In the planning process. Respectively, only 4 or 19% and 3 or 12% of the ARC
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and DOC Ss Indicated "much" change. In addition. 11 or 52% and i 4 or 56% of theARC and DOC
5s Indicated "no' or "slight" change as a result of their involvement: and

7. A review of the 51 Title XX state plans (Technical Notes) indicated that the mentally retarded were
included as a specific target group In 18 preliminary plans and that only 8 of these states desig-
nated the mentally retarded in their final plan. In total, only 12 states designated the mentally
retarded as a specific target group in their final Title XX plan.

APPLICABILITY: The findings of this project should be of use to a wide variety of people providing services to
the mentally retarded. This would include vocational rehabilitation counselors, public welfare
caseworkers, and Developmental Disabilities Council adrriinislrators, Recognition of the impor-
tance of Title XX planning should lend Impetus to the expansion of social services.

175 A Follow-Up Study of Rehabilitation Short-Term Training

Principal Investigator: Philip Browning, Ph.D.
Status: Completed
Dates: March 1976 - August 1977

Cast Annual $4,600
RT Annual $4,600

Annual Report Reference: #12, Page 160, R-37

Projected Total $4,600
RT % of Annual Total 100%

OBJECTIVES: The purpose of this study was to investigate a strategy for follow- up evaluation of rehabilita-
tion short-term training.

It examined the relative efficacy of two different approaches to conducting a follow-up evalua-
tion of the impact of short-term training; a mail out procedure and a personal interview
procedure, both involving response to open-ended items on a follow-up questionnaire. Further,
the study examined whether a relationship existed between various trainee characteristics
and/or immediate outcome evaluations, and the dependent variable of change scores on the
open-ended follow-up questionnaire.

METHODOLOGY: Sixty-two of 70 agency trainees who participated in these one-week seminars at the
Center and who completed the immediate outcome evaluations immediately after training were
randomly divided Into two groups of 31. Group A received the follow-up mall survey and Group
were personally Interviewed. In Group A, 22 (71%) completed the mailed questionnaire, and in
Group B, 29 (94%) completed the personal Interview.
The questionnaire and interview consisted of a set of open-ended Items directed toward Profes-
sional Practice change which consisted of stimulus words such as mental retardation, vocational
assessment, delnstitutionalization, severely retarded, etc. These items were derived from program
content of the seminars. Respondents were asked to describe, In an open-ended manner, any
changes in their behavior with respect to these 16 stimulus words (phrases) that occurred at least
partially as an outcome of their training experience.
TWo doctoral candidates le the Departments at Counseling and Sociology served as the inter-
viewers for Group B. NIelther of them were acquainted with the former trainees nor had experience
with the R-T Center short-term training programs. Both were carefully instructed and rehearsed to
avoid answering the Items In the questionnaire for the subject.

FINDINGS TO DATE: The results clearly demonstrated that the open-ended Items of the Follow-Up Question-
naire do reflect changes in professional practice, regardless of the method of data gathering
employed. In essence, this finding supports the usage of open-ended items in a mail questionnaire
in that responses can provide useful self-report Information.
The importance of this finding for training personnel should not be overlooked: The savings in time,
money and personnel of a mall-out Instrument are apparent. An additional, but no less Important,
savings related to the mall questionnaire format is that provided by the structure of the Instrument
Itself. The space allotted for responses is limited. Thus, responses to such items are more likely to be
brief and to the point. It seems clear that open-ended items on a mailed follow-up questionnaire
are both appropriate and feasible.
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However. if open-ended items are to be employed in the follow-up evaluation of short-term
training, it seems essential, in terms of the results of this study, that such items be streamlined to
correspond directly to the key descriptors used to Identify the major program emphases of the
training seminar.

APPLICABILITY: The results of this study have direct Implications for the types of short-term training progrcarns
provided to different groups (populations) of rehabilitation practitioners. The possible interaction
between characteristics of trainees, the types of training received, and the kinds of changes they
report both at the conclusion of training and following a period of time, provide useful information
to both training personnel and to state agency personnel. In addition, others involved In both the
technology and provision of short-term rehabilitation training, such as RCEP personnel, may be
able to generalize from the results of this study to the development and/or Improvement of their
own instruments for follow-up evaluations.
It is anticipated that the results of this study would provide information that could be utilized for (1)
decision-making geared toward program improvement, and (2) accountability of shorttern
training for rehabilitation practitioners.

176 Research Needs In Vocational Rehabilitation

Principal Investigator: Gilbert Foss, Ph.D.

Stratus: Completed
Dates; Dates: March 1976-February_ 1978

Cod: Annual $17,508 Projected Total $35,000
ITT Annual $17,508 RT % of Annual Total 100%

Annual Report Reference: #12, Page 244, R41

OBJECTIVES: In order to most effectively determine priority research needs for Improving rehabilitation
service delivery to mentally retarded consumers, the following objectives have been delineated:
1. To identify those problems of retarded people which are at present the least adequately met,

as perceived by
a. retarded persons in community settings;
b. service delivery professionals, i.e., vocational rehabilitation counselors nd workshop

facility personnel.
2. To determine the degree of correspondence between the perceptions of retarded persons

and those of service delivery professionals regarding the identified problems,
3. To Identify the major research needs emanating from the problems Identified by retarded

persons and service delivery professionals.

METHODOLOGY: Three sequential steps are being followed in this needs assessment project. First, a
literature review was conducted to determine critical domains of living for use In problem identifi-
cation. The domains chosen for study were: (1) employment; (2) social relationships; (3) and
community living. Following the delineation of domains. consultant groups of service delivery
professionals and of mildly and moderately retarded consumers were utilized for the purpose of
identifying the major problems of retarded persons. The system used for the identification of
problems by the consultant groups was the group problem analysis procedure known as the
-Nominal Group Technique."
The second step of this study is concerned with expanding and prioritizing the problem Identifica-
tion data obtained from the consultant groups. Separate instruments were developed for each of
the two major subject groups, an interview Schedule for consumers and a questionnaire far service
delivery professionals. Step three involves the translation of the prioritized problems Into a list of
critical research needs. A task force of professional researchers In the field of rehabilitation and
mental retardation will be utilized to generate critical research needs for potential study by this
center and Other Interested agencies or individuals.

FINDINGS TO DATE: Objective One: Problem Identification. The following results pertain to phase one of
the study in which consultant groups of mentally retarded rehabilitation consumers (N =58) and
consultant groups of rehabilitation service providers (N60) identified problems in the three
domains of Employment, Community Living, and Social Relationships. In the employment
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domain, the consumer group Identified six major problems: working fast enough. getting to
work on time, finding a job, interviewing for a Job, getting along with the boss, remembering
appointments. The Service ProvIL:ers Identified seven problems in this area: employer discrimi-
nation In hiring, lack of social skills necessary for tenure after Job placement, inappropriate
parental expectations regarding job placement, limited availability ofjobs or stereotyped Jobs,
difficulty handling on-the-job pressures such as working independently or meeting industrial
standards, inadequate job search or interviewing skills, inadequate skills to utilize available
transportation for finding or holding a job. In the Community Living domain, consumers noted six
problems: managing money, getting around to places, making change with money. getting
along with a bad neighbor, getting help from the community, such as with jobs, food, and
health care, being treated differently from others. The Service Providers citedseven problems in
this area: lack of adequate skills for budgeting or handling money, discrimination In opportuni-
ties to participate in community activities, inadequate skills for finding or using recreational
resources, inadequate skills to utilize available transportation for getting around in the com-
munity, inadequate interpersonal communication skills for Interacting appropriately with
members in the community, Inadequate skills for personal hygiene or preventive health care,
inadequate home management skills such as cooking, cleaning, and home maintenance. In
the Social Relationships domain, the consumer group described six problems: getting along
together as a family, getting along with the police, talking in a group of people, findingor keep-
ing friends, getting parents to allow them mare freedom In making decisions, getting along
with a boyfriend/girlfriend or husband/wife. The service provider group also identified six
problems in this area: obstacles in forming normal social, romantic, or sexual relationships out-
side the home as a result of maladaptive family Interactions, inadequate skills or opportunities
for appropriate sexual expression, obstaclesof discrimination by the general public, inadequate
interpersonal communication skills for corning or maintaining personal relationships, inadequate
skills to utilize available transportation for forming or maintaining personal relationships.

Objective Two: Problem Prioritization. The second phase of the study was concerned with the
prioritization of the problems Identified In Objective One, and examining the relationship be-
tween the prioritized rankings of the service consumers and the service providers. The consumer
identified problems were ranked both by consumers and service providers; by 101 retarded
persons via the Forced Choice Inventory (Fa) and by 277 rehabilitation service providers via
Part B of the Service Provider Questionnaire (SPQ). The service provider identified problems were
prioritized only by the 277 service provider respondents on Part A of the SPQ.

A Spearman rank order correlation analysis indicated that little relationship existed between the
rankings of the two groups in the Employment domain (rs = -.03) or in the Community Living
domain (rs.33), A very strong correlation (rs=.83) resulted between the two sets of rankings on
the Social Relationship items. However, all 18 problem statements Identified by the mentally
retarded consumers, and all 20 problem statements identified by the service providers are
important. The Nominal Group Technique used in the problem identification phase of the study
is designed to "weed out" Insignificant items,

Objective Three: Priority Research Problems and Obstacles to Remediatlon. A major purpose
of this study for the Oregon RT Center was to establish priority problem areas for potential new
research starts. In order to gain Information regarding -feasibility" and "need for research," the
20 service provider-generated Items were also ranked by 25 researchers in the area of mental
retardation in the United States.

The researcher respondents were asked to rank order the set of problem statements in each of
the three domains of Employment. Community Living, and Social Relationships according to
rank 1 = problem most in need for research, and rank a (or 7) = problem least in need of research.

Based upon an examination of the service provider and research rankings, and the obstacles to
remediation identified by the service provider respondents, six problem statements (two in each
domain) were identified as priOrIty research problems. In the following section, each problem
statement so identified is listed together with the major obstacles to remediation identified for
that statement by the service providers.

Employment Domain Problem Statement #1. Retarded persons have difficulty handling
on-the-job pressures such as working Independently or meeting industrial standards.
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Obstacles to Remediation
1. Employers are unable or unwilling to help employees who have such problems.

Z There Is a shortage of realistic prevocatlonal training programs.
3. There Is limited staff time available to help clients become work adjusted after placement.
4. Because retarded persons have a short attention span, they will always need more supervision.

5. Facilities need a greater variety of work samples in order to better stimulate industrial settings.
Employment Domain Problem Statement #2. Retarded persons lack the social skills necessary
for tenure after job placement.
Obstacle to Remecilatian

1. There Is a lack of training programs directed toward social skills.
Community Living Domain Problem Statement #1. Retarded persons lack adequate skills for
budgeting or handling money.
Obstacles to RemediatIon

1. Retarded persons have little or no experience with money because whatever income he/she now
gets usually is controlled by parents or house parents.

2. Little training is provided in these skills by schools, group homes, facilities, orvocational rehabilitation.

3. These skills seem particularly difficult for retarded persons to grasp.

4. There is a lack of materials for use in teaching these skills,
Community Living Domain Problem Statement #2. Retarded persons lack adequate inter-
personal communication skills for interacting appropriately with members of the community

Obstacles to Rernedlation
1. There is a lack of training programs designed to teach retarded persons interpersonal communi-

cation skills.
2. Retarded persons are provided few opportunities to learn to use Interpersonal communication

skills with anyone but other clients or staff members.
3. Members of the community are not supportive of the existence of retarded persons within

the community.
4. Community members interact with retarded persons as though they are children.

Social Relationship Domain Problem Statement #1. Retarded persons are hindered in forming
normal social, romantic, or sexual relationships outside the home as a result of maladaptive
family interactions.
Obstacles to RemediatIon

1. The protective attitudes of the family and significant others precludes any opportunity for normal
social interaction.

2. Parents and professionals still assume retarded persons will never form sexual relationships; they
have difficulty accepting the physical and emotional needs of retarded persons,
Social Relationship Domain Problem Statement #2. Retarded persons lack adequate skills and
opportunities for appropriate sexual expression.

Obstacles to Rernedloilan
1. There is a lack of adequate training and counseling on sexuality for retarded persons.
2. Family members and professionals discourage sex education, and the forming of sexual relation-

ships by retarded persons.

3. Retarded persons are not given privacy.
4. Parents and professionals assume retarded persons will never form sexual relationships.

APPLICABILITY: The potential users of the materials generated through this project are all professional
rehabilitation personnel Interested In the major obstacles to rehabilitating mentally retarded
persons. The main audience, however, will be rehabilitation researchers In mental retardation,
particularly staff from the Oregon R-T Center. The range of potential users will increase in the future
as the rehabilitation system responds to the 1973 RSA Amendments concerned with the severely
disabled.
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177 Physical Education, Recreation and Physical Therapy for
the Mentally Retarded: Guidelines and Procedures

Principal Investigator: Philip Browning, Ph.D.
Status: Completed
Dates: March 1977-August 1977
Cost: Annual $4,536

RT Annual $4536
Projected Total S4,536
RT % of Annual Total 100%

Annual Report Reference: #12, Page 238, R-46

OBJECTIVES: A major purpose of this study was to develop an educational compliance package in the
area of physical education. Specifically, the objectives were:

1. Tc develop a set of procedures which would enable personnel in physical education, recreation.
and physical therapy to conduct their programs in compliance with PI, 94-142.

2. To develop technical assistance procedures for administrators for disseminating sets of procedures
and for collecting necessary data relative to the procedures.

3. To develop a checklist by which the Oregon State Education Agency v.fould be ableto determine
areas of compliance or non-compliance with P.L. 94-142 for physical education programs.

4. To tield test the set of procedures in five school districts,

METHODOLOGY: Components of the procedural package were selected on the basis of their relevance
to the identification, location, evaluation, and prograrnming of handicapped children as
required by P.L. 94-142. All of these activities con be viewed as a process which results in the
development of an individualized education plan for a handicapped child. Field testing ofthe
procedural package occurred from March to June. 1977. Five districts were selected from
around the State of Oregon on the basis of criteria designed to provide sites representative of
the various conditions present in the over 300 school clistrictswithin Oregon. Arrangements were
made with each Individual district for the provision of approximately 17 days of consultant time.
There were five consultants, each of whom took primary responsibility for one district, Initially,
time was allotted for orientation to the provisions of P.L. 94-142 and later technical assistance
was provided for implementing the procedural package. Consultants monitored pertinent
procedural forms and records maintained by field-test personnel. This included screening
,instruments, referral forms, assessment information, and individualized education programs. In
addition. consultants were asked at times to provide resource materials, present at In-service
training sessions, conduct asessrnents, and model the performance of procedural steps, such as
conducting a meeting for the development of an IEP. Districts were expected to complete the
entire process from screening to placement for only about three children for each participating
school. The package was revised following field testing.

FINDINGS TO DATE: Development, field testing. and revision of the procedural package have been
completed. Procedures and support materials for physical education have been integrated
into a package which has been printed by the Oregon Department of Education. Materials
developed specifically for physical education include:

Guidelines for Developing Physical Education Services
Physical Education Screening

-- Physical Education Medical Referral Form
Physical Education Assessment Considerations

-- Taxonomy of the Psychomotor Domain
Relationship Between Assessment and Programming In Physical Education (chart)

The most evident implication to be drown from these results is that physical educationteachers
and classroom teachers must receive intensive in-service training if theyare to become know-
ledgeable about P.L. 94-142 and develop more positive beliefs about its impact. If compliance
with the law Is to be effective, assurance should be made that students whoare mainstreamed
receive a quality of services at least as good as what is provided in segregated settings. Also.
teachers should be acquainted with ways of working with handicapped students which do not
infringe upon the teaching time for nonhandicapped children. Finally, although teachers may
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be positive about some general benefits of integration for the severely handicapped, they are
negative with regard to specifics such as the quality of services which can be provided, social
acceptance of handicapped students by their peers. and available teaching time for individualiz-
ing instruction.

APPLICABILITY: The procedural package developed has been distributed by the State Education Agency
to Local Education Agencies (LEAs) and Intermediate Education Districts (IEDs) throughout the
State of Oregon and to agencies in other states upon request. The procedural package includes
program development information and a Checklist for ascertaining compliance with state and
federal laws and regulations. Agencies lacking in services ar otherwise not in compliance with
the lows should be better able to make policy and programmatic changes in order to obtain
state and federal funding for their programs, as well as provide better services for handicapped
students.

178 Predicting Rate of Acquisition and Production of Complex
Industrial Tasks by Institutionalized Moderately and
Severely Retarded Adults

Principal Investigators: Larry K. Irvin, Ph.D.
G. Thomas Bellamy, Ph.D.

Status: Continuing
Dates: July 1974-February 1979

Cost: Annual $36,497
RT Annual $32,565

Annual Report Reference: #12, Page 64, R -31

Projected Total $150,000
RT % of Annual Total 89%

OBJECTIVES:

To evaluate further the psychometric characteristics and utility of two assessment instruments, the
Trainee Performance Sample and the Becker Adjective Checklist, for predicting training time and
facilitating training selection and program evaluation.

METHODOLOGY:

The subject pool consisted of 300 severely retarded residents of Fairview Hospital and Training
Center, located in Salem, Oregon. Work on further development of the Trainee Performance
Sample (IPS) consisted of initial efforts to revise the IFS to reflect a broader set of skill areas than
were originally represented.

Work on the Becker Adjective Checklist consisted of: ( 1 ) completion of data collection activities
that were designed to acquire a second series of ratings by Fairview ward staff; and (2) factor
a no lysis and test-retest reliability analyses to investigate (a) utility of a scoring system based on
factor structure, and (b) stability over time of measures derived from application of that scoring
system when the Becker instrument is used with Institutionalized severely and profoundly retard-
ed individuals.

FINDINGS TO DATE: Development of new items for inclusion in the Trainee Performance Sample (TPS),
reflecting a broader set of skill areas, was begun.
The outcomes of the research involving the Becker Adjective Checklist resulted from several
kinds of data analyses. Factor analysis yielded five significant factors, and these were labeled
Withdrawn, Disruptive. Incompetent. Tense, and Non-Compliant. Adjective pairs with either
positive or negative loadings greater than .45 on each factor were identified. Also identified
were the items which loaded above .45 on similarly labeled factors obtained by Patterson and
Fagot (1967) and Becker (1960). Factors which emerged from these analyses were strikingly
similar to those obtained previously by Patterson and Fagot and Becker with quite different
populations of raters and ratees.
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A scoring system similar to that used by Patterson, Cobb, and Ray (1973) was developed to
derive easily computed scores based on the five factors. The correlations between total scores
on each factor for the first and second test range from .536 to .755 and are all significant beyond
the .001 level. The checklist and scoring system thus result of scores which are relatively stable
across time. The results of this factor analysis and scoring evaluation suggest that the semantic
differential developed by Becker (1960) may be a useful instrument for evaluation of programs
for severely retarded persons.

Dissemination efforts involved the development and publication of a second review of project
and related activities completed within the Specialized Training Program (Bellamy, 1977).
In addition, project results from the first three project years have been integrated into three
replications of the Specialized Training Program in Reno, Nevada: Seattle, Washington; and
Spokane, Washington.

Finally, project results are continuously integrated into RT Center and Specialized Training Pro-
gram short- and long-term training programs. For example, at least one training session based
on project results was included in every RT Center campus workshop this past year.

APPLICABILITY: The findings of this project will yield three major implications for practice changes. First,
they will provide vocational trainers with a behavioral assessment of performance on specific
task criteria rather than a global assessment of work abilities, Second, they will produce a valid-
ated set of predictor variables which could increase the accuracy of significant managerial
decisions. And third, they will derive from a population not previously considered as potential
candidates for sheltered workshops.

179 Training Evaluation Kit

Principal investigator: Philip Browning, Ph.D.
Status: Continuing
Dates: March 1975 - February 1979
Cosi: Annual $19,975 Projected Total $150,000

PT Annual $19,975 RT % of Annual Total 100%
Annual Report Reference: #12, Page 175, R-35

OBJECTIVES: The purpose of this study was to further investigate the psychometric properties of the TEK
Follow-Up Evaluation instrument. In addition, the objective was to expand the utility of the
instrument by developing a form for a specific target group, i.e., rehabilitation facility personnel.
The major research questions addressed in this study were:

1. Does the follow-up instrument designed for rehabilitation facility personnel possess adequate
reliability properties? and

2. Is there a significant difference in training impact as measured by the follow-up duo to time
Interval between the conclusion of training and follow -up?

METHODOLOGY: The setting in which this study took place was the Region IV Rehabilitation Facility
Training Program at Auburn University. The population for the study consisted of those 105
participants who attended the six three-week seminars held at the University between June 1975
and July 1976,

The Follow -lip Questionnaire was an instrument that has evolved through the research con-
ducted by Browning (1976), Perry (1975), Foss (1975), and Smith (1977). The instrument format
was modified from that of a rehabilitation field counselor orientation to a rehabilitation facility
personnel orientation.

In each question on the instrument, with the exception of the Professional Development and the
Professional Practice summaries, the respondent was asked to do two things: (1) compare his
level of activity during the time period after the seminar with a base line using the same time
period before the training: and (2) determine whether the seminarwas a contributing factor in
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each particular activity in each question. In effect, the respondent was asked to establish his
own baseline of behavior and to determine what connection, if any, there was between a
change in behavior and the seminar.

Table 1 provides a breakdown of the subjects who answered the follow-up questionnaire in
terms of both test and retest.

Table 1

Responses to Follow-Up Questionnaire

(N-99)

uestionnaires Sent 99 100 86 87

Completed Questionnaires
Returned 86 87 76 77

Unacceptable Questionnaires
Returned 3 4

:Refused to Participate 0 0

FINDINGS TO DATE: Coefficient Alpha was .89 for the Follow-Up Questionnaire. Reliability criteria for
instruments with 25-30 items are usually about .80. Thus the Follow-Up Questionnaire, as used in
this study, can be considered to be highly internally consistent. Because the instrument proved
to be internally consistent, item scores can be summed in order to arrive at a total score to
address Research Question Two.

The stability of the Fallow -Up Questionnaire was analyzed by oarreloting total scores by a test
two-week interval retest comparison. A Pearson Product Moment Correlation on the total
scores of both tests was 0.924. Respondent's relative position did not change substantially over
time. This demonstrated that the follow-up instrument has substantial stability over time, and
measurement error is minimal.

The primary purpose of developing the FollowUp Questionnaire to provide trainers of
rehabilitation facility personnel with an instrument which would assess the impact czif short-term
training programs at certain time intervals after the conclusion of training. The analysis of the
total scores of the respondents in three time segments (short 3 to 5 months; medium. 7 to 11
months: and long. 14 to 15 months) indicated that there Wa5 little effect of time interval between
training and follow-up on the Follow-Up Questionnaire Total Score. This provided an indication of
the stability over time of the impact of the short-term training.

APPLICABILITY: For the past six years, the training staff of the University of Oregon Rehabilitation Research
and Training Center have been involved in the evaluation of short-term training. The result of
this effort Is the development of Training Evaluation Kit (TEK). TEK is designed to obtain evaivat lye?
information on bath training process and impact. The process areas of concern are training
objectives, methods, and Immediate outcome. This evaluative information is used for decision-
making directed toward program improvement. The areas delineated for training impact are
professional development, professional practice, and information dissemination and utilization.
This evaluative information Is used to determine accountable change due totraining. This study
was Intended to further examine the psychometric properties of the Follow-Up instrument which
is designed to measure the long-range effects of short-term training.
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180 Supervis on in Vocational Rehabilitation

Principal Investigator:
Status:

Dates:

R. William English, Ph.D.

Continuing
May 1976-February 1980

Cost: Annual .$93,785
RT Annual $93,785

Annual Report Reference; #12, Page 191, R-40

Projected Total $300,000
RT % of Annual Total 100%

OBJECTIVES:

1. To describe the supervisory process in vocational rehabilitation.
2. To implement, through an original research utilization project, the findings of the proceeding

descriptive study of first-line supervision In vocational rehabilitation agencies.
3. To effect widespread dissemination and utilization of the implementation project in publicvoca

Ilonal rehabilitation agencies in a multi-regional area.
METHODOLOGY:

1. Literature review. Books, periodicals, and manuscripts are being reviewed from a variety of
sources to gather the best possible picture of a number of supervision issues, e.g., selection. training:
theory, practice, and outcomes.

2. Individual interviews. On-site interviews are being conducted with vocational rehabilitation
counselors, supervisors, managers, and administrators to supplement data collected via question-
naires and small group need assessment procedures. An interview schedule was developed as a
stimulus tool for use in interviewing.

3. Nominal group process exercises. This on-site procedure consists of the identification of a need
area which is presented to a small group usually 10-15 vocational rehabilitation personnel. A
useful item in this research has been -List 4 suggestions which. if Implemented, would increase the
effectiveness of first-line supervisors." The group is then directed by experienced facilitators through
four steps: problem identification, listing of problems, clarification and revision of problems, and
problem resolution.

4. Questionnaires. Survey questionnaire booklets consisting of questions concerned with supervisory
selection practices, training, evaluation, and how supervisors assist counselors to rehabilitate
retarded clients have been mailed to a stratified random sample of counselors, supervisors,
managers, and administrators employed In more than 40 general vocational rehabilitation agen-
cies.

FINDINGS TO DATE Activity to date focused on seven major task areas ( 1) staff recruitment; (2) plan-
ning: (3) literature/materials search; (4) instrument construction; (5) data collection; (6) data
analysis; and ( 7) reporting findings.

1. Staff recruitment. This step was completed with the hiring of a Research Associate with extensive
supervisory/administrative experience in state service delivery to developmentally disabled
persons, and in the recruitment of an experienced Research Assistant/Programmer.

2. Planning. Major planning steps completed were: ( 1) receiving project endorsement from the
Council of State Administrators of Vocational Rehabilitation (CSAVR); (2) formation ofa consumer
task force of rehabilitation practitioners as project advisors; (3) planning research design and
methodology; and (4) receiving project approval of University of Oregon's Committee for Pro-
tection of Human Subjects.

3_ Literature/Materlais search. All relevant professional literature was reviewed for implications for
the current study. Additionally, existing materials being used by state vocational rehabilitation
agencies were obtained and reviewed In four areas of supervision: (1) selection, (2) training.
(3) practice, and (4) evaluation.

4. Instrument construction. Two kinds of instruments were constructed: an interview schedule and
questionnaires. Both types were developed by project staff but both were substantially influenced
by input from project advisors and project consultants. The interview schedule and the mailed
questionnaires both dealt with the areas of supervisory selection, training, practice, evaluation,
demographic background, and the supervision of counselors work with mentally retardedpersons.
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A substantial amount of time and effort was devoted to the development and refinement of the
objective research instruments. The discrete steps involved in this effort follow:

(1) Drafting questionnaires the project staff generated a large comprehensive pool of
items. These items were subsequently grouped into six content areas related to supervisory
selection, supervisory training, supervisory practice, super dory evaluation, demographic
background, and supervision of counselors work with mentally retarded persons.

(2) Preliminary technical and content review other R-T Center staff and an outside
management consultant reviewed the six questionnaires measures and made suggestions for
Improving the instruments' technical quality and content relevance.
Revision of questionnaires questionnaires were revised to reflect the Input of other R-T
Center staff and the outside management consultant,

(4) First field testing an initial group of state vocational rehabilitation counselors and first-line
supervisors evaluated the questionnaires for content and item relevance and to determine
the average time for completing questionnaire items.
Revision of questionnaires questionnaires were revised to reflect the input of the
vocational rehabilitation agency counselors and supervisors who participated in the initial
field testing,

(6) Second field testing a second group of state vocational rehabilitation administrators,
managers and trainers evaluated the questionnaires for content and item relevance and to
determine the average time for completing questionnaire items. This Advisory Task Force
consisted of persons from five western sites.

(7) Secondary technical and content review four outside consultants, three employed by
state vocational rehabilitation agencies, closely scrutinized the training and practice ques-
tionnaires and made suggestions for improving the instruments' technical quality and content
relevance.

(8) Anal revision of questionnaires the project staff used the Input of the Advisory Task
Force group and the outside consultants to make final revisions. Their input allowed staff to
quantify a number of open-ended questions and to substantially shorten length of the
various Instruments. Subsequently. the instruments were collapsed Into two survey research
booklets of equal length, approximately 55 minutes. One booklet collected demographic
information and researched the content areas of supervisory training and evaluation and the
supervisor's work with counselors of retarded persons. The second survey booklet collected
demographic information and investigated the content areas of supervisory selection and
practices and the supervisors work with counselors of retarded persons.

5. Data collection. the questionnaires were mailed to 2.284 vocational rehabilitation personnel
in 43 state agencies. This included vocational rehabilitation counselors, supervisors, managers.
and administrators. Questionnaires were returned by 1,645 or 72% of the sample population.

(1) Individual interviews. On -site individual interviews with vocational rehabilitation coun-
selors, supervisors, managers and supervisory clerical staff were conducted In various voca-
tional rehabilitation offices In Oregon, Nevada, California. and New York.

(2) Seriall group needs assessment exercises were conducted in the above-mentioned
vocational rehabilitation offices. Small groups of 8-10 counselors and supervisors listed,
clarified ana prioritized specific suggestions which they believed would Improve the effec-
tiveness of first-line supervisors. Bath the Individual interview and the small group needs

ssessment material will be used to supplement the questionnaire data to arcelde a corn-
preheeisive picture of the current state-of-the-art of supervision In The vocational rehabilitation
agency, Some of this Information will bear on the planning and implementation e en original
supervisory training demonstration with professional slat persons in the stele vocational
ieriabilitation agencies.

a OGIZIN 413. Questionnaire data was analyzed through the use of the Slot isr;eal Packages for
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vocational rehabilitation agencies and other consumers in the near future. Findings include the
following highlights:

(1) Most rehabilitaion administrators and counselors are dissatisfied with current methods for
selecting first-line rehabilitation supervisors.

(2)A majority of rehabilitation professionals believe the lack of an effective agency supervisory
development program is a major obstacle to improvement of the selection process.

(3) Nearly all rehabilitation professionals (86-88%) indicate that first-line supervisors should have
two to three years of work experience as a rehabilitation agency.

(4) Rehabilitation counselors, supervisors, and administrators generally feel that supervisors' job
responsibilities greatly exceed their job authority.

(5) Most rehabilitation professionals feel thot rehabiltation supervisors have two primary profession-
al roles administration rind case consultation and three secondary roles -- direct service.
evaulation, and community liaison.

(6) Rehabilitation professionals, especially administrators and counselors, believe current super-
visors presently do a poor job in many functional areas of counselor consultation.

( 7) A majority of partiCipants (62-72%) do not feel that the agency is currently providing adequate
resources for the training of first-line supervisors.

(8) Most rehabilitation professionals (83-93%) believe that short-term training Is likely to produce
more effective first-line supervisors,

(9) A majority of participants believe it is important that persons above and below h level of
first- line supervisors should receive similar supervisory training experiences.

(10) A majority of participants (50-67%) are dissatisfied with their agency's current supervisory
evaluation procedures.

(11) The lack of validated objective and subjective evaluation criteria were identified as the two
major obstacles to the improvement of the supervisory evaluation system.

(12) A majority of participants (54-61%) state that supervisors should receive special training to assist
counselors who work with retarded persons.

(13) A substantial proportion of professionals believe that the expected successful closure rate for
retarded persons should be lower than the rate for other disability groups.

APPLICABILITY: This project holds four Implications for policy, program and practice changes In vocational
rehabilitation. First, It will Influence the professional knowledge and skills of first-line supervisors.
Second, it will provide administrative leaders with a data base for considering change In the state
agencies' present system of first-line supervision. Third, study materials will be of assistance to
specialists responsible for the selection, training and evaluation of supervisors. Fourth, it will help
rehabilitation counselors to be better consumers of supervisory practices.

181 A Sociological Look at the Impact of Normalization

Principal Investigator:
Status:

Dates:

Cost:

Philip Browning, Ph.D.

Continuing
March 1976-August 1978
Annual $6,786
RT Annual $ 2,894

Projected Total $25,000
RT % of Annual Total 43,x,
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i.e., Interpersonal, institutional, and social Interaction; 3) to generate propositions and hypotheses
relating to normalization within a sociological context.

METHODOLOGY: Since the purpose of the proposed research is to elucidate the meaning and impact of
the normalization process for consumers, service providers, and the general public, participant-
observation Is a particularly appropriate methodology. The study Is being carried out at two levels

descriptive and analytic. At the descriptive level, participant-observation provides techniques
to systematically gather data on the process of normalization: at the analytic level, It provides
techniques to develop a typology or theoretical model that will furnish an explanation of the
factors underlying the observed process of normalization.
The research design was based on the idea that the most valuable Information can be obtained
from a relatively small group of persons who are signifieantlyievolved in the normalization process.
Sampling procedures for research Informants were adapted to this principle. Instead of discover-
ing typical effects of normalization through extensive sampling. they will be discovered by
intensive study of the Interrelationship of three levels of analysis, i.e., interpersonal, Institutional. and
social interaction: 1) The Interpersonal level this 1$ directly at efforts to deal with
interpreting, adopting, and incorporating normalizatioe and its inierprersonal effects; 2) the Institu-
tional level focus is on the institutions involved in the normalizatiree process, i.e., the group home
and work setting, In their attempts to prepare the retarded adult for community living.

The researcher Is Investigating the contradictions and zers pressures which exist between these
institutions and within each one; 3) patterns and forms& social Inieraction the normative Mos of
giving, receiving, and experiencing normalization in re Pon" are being examined.

FINDINGS TO DATE: As an overt participant-observer, the osearcrier continues to present himself. In eceeh
social setting explored, as a sociologist Interested in the ossimilatIon of retarded persons Into their
community.
The following is a partial list of the social settings and people the researcher has dealt with In the
course of investigation: 1) Syracuse, New York: The "Heart" at the Normalization Movernitnk
The researcher has spent two months In Syracuse, New York, talking and working with key
proponents of the normalization principle Including Its North American founder, Wolf Wol-
fensberger. In addition to Informal conversations with Wolfensberger and mainline advocates of
normalization at The Center on Human Policy, the researcher has visited group homes as well as an
institution in the Syracuse area which ore applying nomializatIon. In addition, the researcher has
attained more structured Instruction on normalization by attending a four-day workshop given by
Wolfensberger. Through contact with these key people, the researcher has developed a clear
understanding of the Ideological and programmatic intentions of normalization as well as many of
the problems associated with It; 2) A Group Home for Mildly Retarded Adults As an overt
participant-observer, the researcher has spent many hours with group home operators and
consumers of facility. Through contact with these people, the researcher has developed a trusting
and cooperative relationship with them, maximizing their value as Informants of the practice of
normalization. The researcher has also spent time as a volunteer for the group home, acting as
coordinator of Its community awareness program, a skills tutor, and In many instances has simply
been a -gracious ear' for persons operating and receiving services from the facility. Finally, the
researcher has offended staffIngs on consumers, sat in on counseling sessions between service
providers and consumers, conducted skills workshops on the use of household tools and pocket
calculators, as well as Just sitting around and talking Informally with consumers and service
providers; 3) A Work Setting As an overt participant-observer, the researcher has spent
considerable time in the work site of several of the group home consumers. During the course of the
research, If became apparent that the work setting was an important social setting related to the
normalization experience. The researcher observed service providers and work supervisors In their
Interaction with consumers In daily work activity. Other field experiences of the researcher Include;
(a) attending staffIngs on consumers, (b) participating in a weekly meeting where employees and
staff were Invited to voice feelings and gripes, and (c) informal discussions with personnel advisors,
production managers, work supervisors and workers; (4) In the "Public Eye" Over the course of
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Interview key personnel and consumers as new theme, problems, and working hypotheses de-
velop. People In the general public will also be informally Interviewed as the study progresses.

APPLICABILITY: A Current movement in field of mental retardation is deinstitutionalizatIon, one result of
which has been the development of community alternatives such as group homes.
The evaluation of community alternatives to date has paid no attention to the details and nuances
of the normalization process and their effects on consumers (retarded persons) and their signifi-
cance to others. In order to demonstrate the success of group home efforts, the direct experience
of retarded persons and their adaptation to this translation and change in life-style there must be
Investigated.

Such knowledge has the possibility of enhancing ourleaming about important ways to improve the
environment of retarded parsons so that they may participate more fully in society, contribute as
citizens, and, to the extent Individually possible, become productive in the economy. In addition,
this consumer Information has definite Implications for pinpointing previously unforeseen problems
as they pertain to housing and social barriers, This Increased understanding of their experience in
"being normalized" has the potential of facilitating and Increasing our communication with and
understanding of retarded people.

182 Evaluation of Retarded Student Achievement in Career
Education Programs

Principal Investigator
Status:

Dates:

Cost:

Annual Report Reference:

Larry K. Irvin. Ph.D.

Continuing

September 1976-August 1478

Annual S90,606 Projected Total $175,000
RT Annual $4,839 RT % of Annual Total 5%

12, Page 40, R-43

OBJECTIVES: The primary purpose of this project is to examine the reliability and validity of testing ap-
proaches (using true/false and multiple choice item formats) and a rating approach for testing
important student behaviors within career education programs for the mentally retarded. Six
specific objectives have been Identified.

Predictor instrumentation
1. Development of preliminary three-option multiple-choice formats

2. Refinement of revised multiple-choice forms and development of two-choice forms
3. Comparison of reliability of alternate formats (true/false. and two-option and three p Ion

multiple-choice)
4. Development of behavior rating Instrument
Criterion Validity
S. Development of applied performance criterion instrument

6. Comparison of the validity of alternate forms of itern formats within knowledge tests, and of
alternate methods of measurement (knowledge testing and behavior rating)

MENODOLOGY:
1. Development of Preliminary Multiple-Choice Formats. Multiple-choice versions of three of the

original nine SPIB tests were constructed, using the existing Social and Prevocational Information
Battery (SPIB) Items ass guidelines for content. Prior to piloting with students, all items underwent
AYINArt lazit/6=nat rinfi evrtrnrc-kricirrtn_ruk A--a' _
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content areas within each test.
Based upon these analyses, revised tests were constructed containing 4650 items. Each of the
retained items also underwent distractor analysis in order to permit the empirical selection of the
two most plausible incorrect alternatives.

2b. Development of 2-Choice Forms. Three hundred twenty-three students from high school EMR
classes were administered the revised 3- choice Item sets. The demographic characteristics of this
sample were nearly identical to those of the earliergroup. Item difficulty levels, option frequencies.
item /total test correlations, and total test statistics were calculated.

Based upon the resutls of these item, test and content analyses, 40- to 41-item tests were derived.
Distractor analyses resulted in the empirical development of 2-option tests by the exclusion of the
least plausible Theerrect alternative from each retained Item.
Comporlsee 'tenability of alternate Item Formats. Four hundred twenty-five high school EMR

students ware tested on two formats out of three: two-option multiple-choice, three option
rnultiploeeletee, or the original true/false form of each of three tests. In order to control for effects
of pre:i_e .1/4.-, !le, order of administering the two forms of each test was systematically varied. Item
difficulty levee and item/test correlations will be calculated for each item within each form of
each test, in order to ascertain the impact of item revision. Finally, means. standard deviations,
and measures of internal consistency will be determined for each form of each test and also for
subsamples, using the demographic variables as stratifiers.

4. Development of Behavior Rating instrument. The original SPIB content area structure was used to
construct this second major type of predictor instrument for each of the three SPIB tests selected.
Concurrently with the knowleclee istrations, a subsample of 147 paren ts of students who
had taken two forms of the krla,Iectge lest wes administered the behavior rating instrument.
Analyses of the psye reematric properties of the behavior rating instrument, such as those previous-
ly outlined in relation to the knowledge 1:ists, will be performed for this instrument. In addition,
validity analyses will be carried out, including the computation of intercorreletions of the behavior
rating measure with all other instruments used, as well as multiple regression analyses. Through the
multiple regression analyses, a predictor set that includes both the knowledge and the behavior
rating approaches was Investigated in teens of its power to predict performance. Finally, cross-
validation of the resulting multiple correlations will be completed.

5. Development of Applied Performance Criterion Validity Instrument. The criterion instrument
developed is an individually administered applied performance test (APT) in each of the three
content areas Identified above. The applied performance test was pilot tested with three groups
of mildly mentally retarded persons. Results of pilot testing were generally positive, and appropriate
revisions were made in the tests on the 'Oasis of these results prior to adMinIstration to project
subjects, The Purchasing test has 23 scorable Items, and both the Job Search test and the Banking
tests contain 28 items each. The measure consists largely of actual and simulated real-life types
of activities and materials. Administration of the total APT required approximately one hour
per subject.
Basic descriptive statistics characterizing the applied performance tests as instruments will be
calculated, Including means, average difficulty levels, standard deviations. and internal consis-
tency reliability estimates.

6. Comparison of Criterion Validity of Alternate Predictor Formats, As concurrently as possible with the
administration of predictor instruments, a subsernole of the total project sample (students who
had taken two forms of the knowledge tests and whose parents had responded to the behavior
rating scale) was administered the criterion Instrument on an individual basis.

These procedures eventually produced 156 completed protocols, Including two knowledge test
scores, a behavior rating score, and an applied performance score within all three content areas.
Since only two-thirds of this sample took any given form of the knowledge tests, the comparative
validity studies have an upward limit of approximately 100 subjects, with the number of subjects
available for any given analysis ranging from 71 to 99.
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FINDINGS TO DATE:

1. Development of Preliminary Multiple-Choice Formats. Initial pilot forms of the multiple-choice tests
obtained from 48-54 three - choice items. One content and two statistical criteria were established
in order to guide the process of item elimination. Desirable statistical properties of items included
the presence of difficulty levels not greater than .95 nor less than .30. and item/total test correla-
tions above :15. At the same time, care was taken to maintain adequate representation of the
various content and subcontent areas within each test.

As a result of test and item analyses guided by these three principles, the revised pilot forr rs of the
three tests contained from 46-50 Items per test.
Mean difficulties of each of the three initial pilot tests were between 60% and 65%, thus approach-
ing the optimal difficulty level of halfway between chance level of maximum score. Standard
deviations ranged from 7.4 to 9.1 for sets of approximately 50 items in each test, The average inter-
item correlations rang_ ed from .08 to .13 for the three tests, and coefficient alpha internal
consistency estimates exceeded r 0 = .80 for all tests.

2a. Refinement of Multiple - Choice Forms. Using the item analysis criteria outlined In Objective 1
above, 40- to 41-item tests were derived. The following overall test statistics were achieved for each
test following elimination of unsuitable items: average interltem correlations of .08 or greater,
coefficient alpha internal consistency reliability estimates of .80 or greater. and overall test difficul-
ties of 58 to 68% of total Items correct. Standard deviations ranged from 6.8 to10.6for resulting sets
of 46-50 items per test.

2b. Development of Two-Option Multiple-Choice Forms. Given the development of psychometrically
sound item sets following these two pilot studies, two-option forms were developed empirically_
within each test. The criterion for selection of a two-choice Item form consisted simply of degree
of plausibility of clistractors. Thus, the least plausible of the two distractors that had been admin-
istered in both pilot adrninisrrations was excluded from the two-alternative multiple-choice
version of each item within each of the three tests. The resulting twe-choice multiple -choice tests
were exactly parallel In content to the three-choice tests, except that only one of the two incorrect
alternatives from the three-choice items wa included in the two-choice items.
Final coalyses of the rellabilities, intercorrelations and predictive validity of the instruments are
now under way. Crossvalidations of the regressions will also be performed.

APPLICABILITY: There is a large user population for assessment Instruments and strategies for career
education programs for mildly retarder citizens. Educators and vocational rehabilitation profes-
sionals consistently voice needs for appropriate measurement tools. Effective programming and
placement decisions can result only from precise measurement strategies that are designed to
assess specific program components. By exploring test formats that may be appropriate for
student evaluation in career education programs, this project can leave us with a measurement
strategy that can be used appropriately by all who are involved in the education and vocational
rehabilitation of mildly retarded citizens.

Pilot Study on Overdependence in Mildly Retarded
Adolescents: A Structural Family Therapy Analysis

Principal Investigator:
Status:

Dates:

Cost:

Annual Report Reference:

clkiFCINFR.

Philip Browning, Ph.D.

New

March 1977 - February 1979

Annual $12,498
RT Annual $12,198

#12, Page 124, R-45

projected Total $10,666
RT % of Annual Total 100%
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Independence, further attempts t9 investigate there concepts in family context would be
warranted; and

4. The development of a videotape to educate mental retardation personnel on the (amity dynamics
of overdependence and independence and to instruct them on family behaviors existing con-
currently with overdependence and independence. Implications for intervention procedures that
minimize overdependence will be developed.

METHODOLOGY: Thirty subjects will be selected] from clients of the Lane County Deportment of Vocation-
al Rehabilitation based an scores from the Adaptive Behavior Scale and the Highlands
Dependency Questionnaire. Fifteen subjects will be placed in each group copropriately
(Independent or Overdependent). Two instruments have been developed to determine or
identify dependence and independence in mentally retarded adolescents still living with their
families. On the basis of these test. fort-lilies are asked to consider a one-time Farnily Problem=
Solving Session which consists of the family's identifying a family problem concerning the
adolescent and attempting to reach a consensus within 30 minutes on how to solve this problem.
Each 30-minute family session is videotaped and coded. Three analyses will be done on the
data collected;

1. Dependent and independent mildly retarded adolescents (between subject's factor)
compared on each of the nine dependent variables (repeated measure) by way of a two-way
analysis of variance using a total per category per adolescent;

2. Parents (between subject's factor) of dependent and of independent mildly retarded adolescents
will be compared on each of the 12 dependent variables (repeated measure) byway of a two--
way analysis of variance using an average per category per parent; and

3. Correlations will be done of all parent behaviors with all adolescent behaviors for dependent and
independent groups separately to determine whether relationships are similar or different. If
relationships are similar, It may be necessary to look at absolute frequency means and standard
deviations to assess differences.

FINDiNGS TO DATE: This project is still In the very earty stages and no significant reporting is available
to date.

APPLICABILITY: The numbers of retarded persons remaining overdependent upon their families and
other social institutions throughout their lives, in spite of their receiving comprehensive rehabili-
tation services, undermines the success of rehabilitation programs. An understanding of over-
dependence as pert of a total family Interaction pattern should provide a direction to the
rehablilitation professionals for the efficient and effective use of time and resources.

184 Evaluation and Training of Severely/Profoundly Retarded
Adults for Community Adjustment

Principal Investigator: Daniel Close, Ph.D.

Status: New

Dates: September 1977-August 1980

Cost: Annual $82,487 Projected Total $200,000
V Annual $82,457- RT of Annual 10%

Annual Report Reference: #12, Page 80, R-47

'Funded primarily by bureau for Education al the Handicapped, Ul afice of Education

OBJECTIVES:
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METHODOLOGY:

la. Determine content of the preliminary form of the assessment instrument by observing and
recording behavioral repertoires of severely handicapped individuals successfully placed in
community residences.

lb. Comparison of skills observed to existing Behavioral checklists such as the Camelot Scale,
Nebraska Client Progress System. Adult Progress Record.

lc. Translate assessment scale content into prototype test items to comprise Pilot form of Scale.

d. Field test pilot form of scale to standardize test procedures and validate item selection.
2a. Administer pilot form of scale to severely handicapped persons living in community residences.

2b. Observe client behavior in home setting to validate assessment scale.
3a. Develop administration manual for assessment scale.

3b. Development of skill training programs to teach content of the scale.
4a. Disseminate the assessment and training materials through RT Center's information distribution

mechanism.

4b. Implement a series of short-term workshops to teach use of the kit to rehabilitation personnel.
4c. Publish project findings in professional journals and present project findings at regional and

national professional conferences.

FINDINGS TO DATE: None, project is new.

APPLICABILITY: The Instruments, manuals, and training kit produced by the proposed project will be
developed specifically for use in the rehabilitation of severely and profoundly retarded persons.
This system will allow program managers to use evaluative information to esitmate the amount
of time and resources needed to develop client skills to an acceptable level. The information
obtained from the assessment instrument will facilitate the habilitation of severely/profoundly
retarded people because the training programs presented are directly related to the skills
assessed and to the varying skill levels observed Thls will old program managers in individual-
izing program planning and monitoring progress in training activities. Skill deficits will be defined
as service priorities instead of client deficiencies.

An added benefit of the proposed project is that the instruments, manuals, and training
procedures will function as a self-contained training program for service providers and rehabili-
tation counselors. By informing the rehabilitation counselor of the necessary content and
procedures needed to prepare severely/profoundly retarded clients forcommunity adjustment,
the entire rehabilitation process is facilitated. Rehabilitation counselors will further be able to use
the training kit to train paraprofessional workers to deliver high quality assessment and habili-
tation services to severely and profoundly retarded clients.
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CORE PROBLEM

Improving the Delivery of Services to Deaf People

CORE AREAS

Developing Models for Service Delivery

Determining the systems which most effectively and efficiently deliver services to
deaf people.

Developing the Data Base

Gaining accurate information on the demographic characteristics of the deaf
population, necessary for effective planning and delivery of social and

rehabilitation services,

Communication Research

Proximal (face- to-face) communication and telecommunication (communication
at a distance) with deaf persons.

Vocational Research and Development

Examination and development of work evaluation practices with deaf persons;
examination of specific occupational factors which militate against the

employment and promotion of deaf workers.

Deaf Community Development

Research and training projects designed to bring deaf consumers into more
active and constructive roles in planning and delivery of services to the deaf

community.
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185 Continuing Assessment of Programs for Preparation of
Professionals to Work with Deaf People

Principal Investigator:
Status:
Dates:
Cost:

Annual Report Rete -n

OBJECTIVES:
To provide continuous feedback to te,F, fness Center training faculty on the strong and
weak points in the curriculum.
To determine modifications in the curriculum which may be required by changes in the field.
To obtain projections of the demands for professional personnel.

METH DOLOGY: Since 1971. data have been assembled continuously on two groups: current students and
graduates of the program. The Knowledge of Deafness Test and a proficiency test in American
Sign Language (Communication Skills Assessment) were developed and administered to current
students. Along with the Cowen and Sitter Attitudes towards Deafness wales, the testbattery was
used to determine the knowledge, attitudes and skills of students before and after their training at
New York University.
Annually, graduates are sent a mall questionnaire soliciting information about current employ-
ment Evaluations of graduates are also obtained from supervisors.

FINDINGS TO DATE: Data from the assessment were directly applied in o major revision of the Deafness
Centers graduate program curricula. As a result of reports from the field that deafness rehabilita-
tion specialists were needed and from students that more specialized and detailed information
about deafness was desired, the Deafness Center developed a new program leading to the
Masters degree In Deafness Rehabilitation. The Deafness Center Is currently assessing tirst/ear
results with the new program.
Feedback from former students and their employers led to the following specific innovations in the
program; (1) incoming graduate trainees now spend one full week each fall in a sign language
retreat to provide a total living-learning environment for rapid acquisition of manual communica-
tion skills. Findings to date indicate that the week-long program provides a solid foundation for
students, facilitating their further acquisition of signs in regular Deafness Center manual communi-
cation classes, increasing their voluntary interaction with deaf people during the time they are
students at New York University, and generating confidence in work with deaf people, Pre- and
post-tests given regularly at the retreats demonstrate rapid and broad acquisition of signs The
question is now being investigated whether the short, intensive model of sign language instruction
may be more helpful to many students than more piecemeal, distributed Instruction. (2) Special
loielectures have been arranged with nationally recognized authorities in deafness rehabilitation
speaking to students on video- tapes. The lecture Is followed by a direct two-way telephone
hookup allowing students to question and respond to the speaker. This arrangement has proven
highly successful in enabling students to come into contact with leaders In the field and to have
their questions answered at the highest levels. For the busy administrator, the arrangement permits
hire to contact students directly without having to waste precious time in travel, (3) The Deafness
Center has prepared a competency-based teacher education program in response to requests
from the field and from students. The program has met with the approval of the New York State
Education Department. (4) State directors of vocational rehabilitation agencies throughout the
country have been contacted and requested to anticipate leek personnel needs in order to ensure
the relevance of the training to current needs in the field.

APPLICABILITY: Staff development at all levels requires evaluation. The Instruments and procedures de-
veloped In this project can be used by other universities and agencies wishing to assess the
capabilities of their staff and/or students in serving deaf people,

Jerome Schein, Ph.D.
Complste'1
September 1976-May 1977
Annual $13,800
RT Annual $10,350
#11, Page 12,R-10

Projected Total $85,000
RT % of Annual Total 75%
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186 Overcoming Barriers to Deaf Persons in Federal
Government

Principal Investigator:
Status:
Dates:
Cost:

Annual Report Referene

OBJECTIVES:

To improve deaf persons' opportunities to enter and be promoted fairly in federal government.
To develop a training program for supervisory personnel in government installations which will deal
with specific problems of and created by deaf employees a program designed to improve
occupational conditions for deaf employees.

METHODOLOGY: The Civil Service Commission arranged for a study within two installations. Due to budget-
ary constraints, only one agency was studied, the Navy Printing Office, Arlington, Virginia.
A sample of jobs was selected, and entrance examinations and job requirements reviewed from
the deaf applicant's perspective. Interviews with prospective applicants who are deaf were
conducted. Selected occupations were reviewed for possible job tailoring to accommodate
deaf workers. Deaf people already employed and their supervisors were interviewed to determine
changes which could Improve their productivity and job satisfaction.

FINDINGS TO DATE: During the first year of the project relations with the Civil Service Commission and the
Navy Printing Office were established, the survey of entrance procedures and job descriptions
completed and plans for the study of promotion procedures drawn up.
During the second year, interviews were held with deaf workers, promotion practices were
surveyed and orientation to deafness seminars were conducted for supervisors.
During the project's third year activities were curtailed due to budgetary constraints. Recommen-
dations emanating from the survey on entrance procedures are being drafted and will be
forwarded to the Civil Service Commission. The survey of job conditions was also completed, with
recommendations to be presented to the Civil Service Commission.
The initial pilot project report (-Barriers to the Full Employment of Deaf Persons In Federal Govern-
ment." Journal at RehablittatIon of tDe Deaf, July, 1975, 115'; noted that barriers rather Than
overt discrimination existed. The current project has not changed our perspectives. We remain
convinced that appropriate training for supervisors, in conjunction with the guidelines of Section
501 of the Rehabilitation Act of 1973, will go a long way to overcoming barriers to employment and
advancement of deaf people In federal government.

APPLICABILITY: The federal government is the largest employer in the nation. Its policies and practices
influence Industry. Any improvement of deaf persons' opportunities In federal employment should
be reflected generally. The federal project also has potential for greater visibility and subsequent
Influence for good than any comparable local study. In addition. the willingness of the Civil Service
Commission to participate in this project will improve the attitudes of the deaf community toward
federal employment.

Jerome D. Schein, Ph.D.
Completed
April 1973 -April 1977
Annual $6,250
FIT Annual $4,620
#11, Page 16, R-26

Projected Total$70,000
RT % of Annual Total 74%

187 Development of Videotapes for Application in Training
Rehabilitation Counselors to Work with Deaf Clients

Prinal_ Investigator: Thomas Freeboirn, Ed.M.
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Oi;JE.CTIVES: To design, proc:ece, and evaluate a series of pilot videotapes of counseling sessions with
deaf clients for use in programs which train counselors to work with deaf people.

METHODOLOGY:
1. Variables to be considered as Important In the videotapes include Interview content (type of

problem experienced by client), counselor fluency in the use of manual communication, and level
of the client's use of language.

2. Representative counseling interview Involving selected examples of client problems, characteris-
tics, and related counselor-client Interaction will be simulated on videotape. Due to the possible
infringement upon client confidentiality which could occur with videotaping of "live" counseling
interviews. professional deaf actors and actresses, or Deafness Center staff will simulate clients.

3. Following development of the script, rehearsals, an editing, a pilot videotape was made using
the staff and facilities of the Deafness Center. It was expected that this approach would permit
maximum refinement of the script prior to contracting with a professional studio to make final
videotapes in a subsequent future project if funds become available.

4. Following this preliminary evaluation, refinements were made of all basic components. Script
outlines were prepared for the entire series. The full series was then produced, edited and
evaluated.
The video -tape series was based on an adaptation of the interpersonal Process Recall approach
developed by Dr. N. Kagan.
In evaluation, special attention was given to the following components: stimulus films, counselor-
client simulations, interpersonal process recall sessions.

FINDINGS TO DATE: Preliminary scripts and Introductions have been developed for six proposed vid-
eotapes. One 30 minute pilot tape using Deafness Center staff and facilities has been completed.
Potions of these materials have been reviewed by the Deafness Center Advisory Board, by
students in Deafness Center training programs and by other Deafness Center staff members. The
evaluations have all been very enthusiastic, in each case Including strong recommendations to
develop the materials further and to explore arrangements for producing and distributing them for
use by other counselor training programs around the country,

A video-tape series of the six initial tapes was produced and evaluated. The major components
of the serint, based on an adaptation of Kagan's Interpersonal Process Recall (IRP) method of
coureeie %1., were evaluated. It was found that adaptation of the 1PR method for training
with Je., necessary, especially with respect to demands on camera technique (to
Incle-Je srcV, language and the facial expressions of ollerit and counselor, for example),
and Mo.! spe,cloi attention must be paid to the nonverbal communication of a sign language
interpreter and of the counselor. Further evidence was found by which specific production and
training modifications should be guided.
Tapes were rated positively as to clarity, readability, content, personal reactions, and motivation.
While speechreacting was difficult sign languoc-e was clear. Tapes are avalloble at cost. Literal
captions will be provided pending further funding .-t2S the project.

APPLICABILITY: Rehabilitation counselors are the coordinators of rehabilitation services. Consequently, their
ability to communicate with and provide effective counseling to deaf clients Is a critical aspect of
the total rehabilitation program.

The tape and materials are expected to prove especially useful In orientation-to-deafness
seminars for rehabilitation counselors, and In classroom work of students in rehabilitation counseling
programs at NYU. This application will provide effective field evaluation of the materials. A future
project, If funded, would produce the final materials in suitable form (videotape or film) and
make the master copies available for duplication and distribution to other training programs.
Copies of the completed series of video-tapes are available on an at-cost basis in order to
reach counselor training programs, graduates and undergraduates in the fields of deafness
and/or rehabilitation. At-cost copies are available also to all state vocational rehabilitation
agencies, and Rehabilitation Continuing Education Programs in order to reach ongoing inservice
tralnina activities.
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188 Career Development for Deaf Peop,4: Norm al
Communication Speckilist

Principal invostlgator: Jerome D. Schein, PhD.
Status: Continuing
Dotes: June 4976-August 1978
Cost: Annual $58,200 Projected Total 5132,000

RT Annual 345,000 RT % of Annual Total 77%
Annual Report Reference; #11, Page 63, R-49

OBJECTIVES: To evaluate the adequacy of preparation for Nonoral Communication Specialists (NCS),
whose services will aid clients who like most prevocationally deaf people,may have adequate
verbal skills but poor control of the vocal mechanism, with the result that their poor communica-
tion skills hinder their employment.
To evaluate the effectiveness of Nonoral Communication Specialists in working with various dis-
ability groups; e.g., mentally retarded, autistic, aphasic, schizophrenic.
To determine the extent of the job market for Nonoral Communication Specialists,
To investigate potential barriers to employment of Nonoral Communication Specialists and
develop appropriate countermeasures.

METHODOLOGY:
1. NCS applicants were selected from among prevocationally deaf persons who were between

the ages of 18 and 50 years; had at least a high school equivalency but not a college degree;
were under- or unemployed; showed adequate manual communication skills. Interest, and
motivation.

A sample of five institutional settings, including a hospital, developmental center, and public
school, was selected for the practIc um part of the training.

3. The NCS training program begins with an introduction to the disability. groups trainees may en-
counter: autism, aphasia, schizophrenia, cerebral palsy, and mental retardation. Consideration
of each diagnostic category Is divided into discussion (60), reading (10), and observation (30).
The ethical principles and Interprofessional relations an NCS must learn are strongly emphasized
pre-practicum and during the practicum Techniques of manual communication are thoroughly
reviewed. Principles of instruction are discussed and practiced in the classroom. On completion
of the didactic portion of the program, trainees enter a carefully supervised too- Y-onth procticum.
During the first year of the program, trainees rotated through various Setting.. the request of
trainees and procticum administrators, however, this arrangement was modiirea for the second
year to one setting per trainee for the full four MOMS, so as to enable more time for training after
establishing rapport, learning the facility's routine, and becoming acquainted with persons to be
served.

4. Data from the following sources were analyzed: trainees' application forms, providing basic
demographic and attitudinal data trainee logs of practicum experiences; periodic Interviews of
institutional supervisors: supervisors individual trainee and general program evaluations made
at the end of the training period: the coordinators ongoing Individual trainee records.

FINDINGS TO DATE: The following conclusions serve to summarize the detailed findings upon which they
are based.

1. The NCS concept is viable, Deaf people can with proper training, till 0 useful role In treatment of
aphasic patients, autistic children, some cerebral palsied persons, and mentally retarded
persons.
The job potential in this field exists for deaf persons,
Length of training should be Increased. Probably an Associate of Arts (A.A.) degree should be
developed. Content to be increased relates to specific disabilities and to methods and materials
of instruction. Practicum assignments should be 2-4 months per setting.

4. NCS trainees need heavy ernnhosia nn how to nelna with al IfIn t- intiril r I 4.4 IL-Artt. ,e 1,°.
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(he fact that manual communication is effective with the afflicted individuals served by the NCS
trainees In this study is consistent with findings being reported with increasing frequency. However,
the ability of deaf persons to provide the manual communication to these nondeaf disabled
persons has not previously been demonstrated nor hos it apparently been considered. That the
deaf NCS can successfully teach manual communication to aphasic, autistic, mentally retarded
and cerebral palsied persons has been demonstrated.

APPLICABILITY: This project has value in opening a career for deaf people in the helping professionsan
area In which have been sparsely represented The resulting jobs should Increase the
number and quail ry of rehabilitations.
Secondly. the project has some paradigmatic value. It illustrates an approach to job development
which may be successfully applied to further activities on behalf of deaf clients and to otherdis-
ability groups. For vocational rehabilitation, service delivery culminates in appropriate job place-
rnent. Too often, deaf clients have been assigned to jobs below their vocational potential. This

project alms io turn a formerly disabling characteristic into an occupational asset: to find profit-
able uses for manual communication. By means of this example, other projects maybe stimuiated
which will improve the occupational status of deaf citizens.

i89 Economic Status of Deaf Adults

Principal Investigator: Jerome D. Schein, Ph.D.

Status: Continuing
Dates: September 1976-August 1978

Cost: Annual $109,000 Projected Total $125,000
RT Annual $81,200 RT % of Annual Total 74%

Annual Report Reference: #11, Page 74, R-50

OBJECTIVES: This study proposes to follow-up early 1977 the 1972 National Census of the Deaf Population
(NCDP) sample to assess the:76xperlences with the ongoing economic recession.
The primary purpose of the Economic Conditions Survey is to collect up-to-date facts about the
number of deaf persons In the country who are employed, unemployed, or not In the market for
jobs.
A furthers m s io provide Information as to the characteristics of greatest importance In dealing
with the unemployed their sex. race, age, how long they have been looking forwork and what
their last Jobs were, the kind of work deaf people are doing and how many hours they work
(essential for judging the economic condition of the deaf community), and the personal and
family income of deaf adults as well as the sources of such income.

METHODOLOGY: The target population was defined, In the 1972 study. as those persons who cannot
hear and understand speech when spoken directly into their ear, such impairment having been
suffered prior to 19 years of age. This group is referred to here as the prevocationally deaf
population.
A panel technique was employed to study changes over time with respect to the 1972 study. The
sample included individuals Involved In the earlier study and was obtained by means of a multi
stage cluster sampling technique with stratification.
Questionnaire design was based on the self-administered format. Categories of Information
tapped Included demographic characteristics, hearing ability, occupation and work expeHence,
income, education, experience with department of vocational rehabilitation, aid geographic
mobility. The procedure included pretesting of the questionnaire and an interview follow-up In
order to pilot survey procedures; follow-up of nonrespondents: and descriptive and analytic
data analysis.

FINDINGS TO DATE: Findings support the general conclusion that deaf adults have suffered disproportion-
ately from economic conditions over the past half dozen years. Employment is down; relative
earnings have dropped. The economic status of the deaf population has greatly deteriorated.

Detailed findings Included the following:
1. A higher proportion of deaf worker was nrnt in the civilian labor force during 1977, as

compared with the proportion of deaf workers out of the civilian labor force during 1971.

2. With some qualifications, a higher proportion of deaf workers was unemployed during 1977
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than 1972; a lesser proportion of deaf workers was employed during 1977 than 1972.
3. The proportion of deaf males residing in or heading a household with government-supported

family income was higher in 1976 than In 1971.
4. Personal income of deaf workers has declined from 1971 to 1976. relative to the general

population.
5. The difference in family income between workers in the general populationand deaf workers

has increased from 1971 to 1976.
It is estimated, moreover, that the extent of the economic decline is even greater than survey
results would indicate, due to an upward bias in the socioeconomic characteristics of those who
responded. The present respondents, though generally representative of the deaf population.
tended to be educationally and occupationally better off.

APPLICABILITY: Results are expected to provide a solid data base for VR agency administrators to use in
designing and modifying state plans for rehabilitation of deaf clients. Project results will be
especially useful to policy makers in rehabilitation at the federal, regional and state levels.
Federal and state administrators will want to know the specific implications of this project upon
delivery of services to deaf clients under their Jurisdiction. Probably of immediate concern in this
regard is: (1) the displaced deaf worker; (2) the direction which training for deaf clientsshould
take; (3) the deaf worker during a time of national economic crisis, and (4) how st,Dte VR
agencies can plan for anticipated deaf caseloads.
The results may be useful to professionals working with other disability groups.
Deaf consumers and their leaders cis well as other handicapped consumers can use project
findings for advocacy purposes.

190 Survey of Personnel Needs In Deafness Rehabilitation
Principal Investigator: Jerome D. Schein, Ph.D.
Status: Continuing
Dates: September 1976-August 1978
Cost: Annual $61,6.10 Projected Total $110,000

RT Annual $46,010 RT % of Annual Total 75%
Annual Report R #11, Page 100, R-5i

OBJECTIVES:

1. To produce annual projections of rehabilitation clients from the deaf population for the period
1976-1985.

2. To estimate professional and paraprofessional manpower needs In deafness rehabilitation for
the period 1976-1985.
For the purposes cf this study, the target population Is defined as those persons who cannot hear
and understand speech when spoken directly Into their better ear, and who are between the
ages of 16-64 years.

METHODOLOGY: Meeting the twin objectives of this study will require step-by-step treatment of two data
baselines: 1) estimating the number of deaf service seekers and 2) estimating the number of
deafness service provides. A key procedure then becomes the convergence of these two base-
lines through the following ratio and rate statistics:

eve 1. Deafness Rehabilitation Clientele 1976-1988
a. Estimating the size of the general population over the next ten years from Series D of the

Bureau of Census estimate_
b. Determining the annual mojnItudes of the deaf population to 1985 by applying prevalence

rates to the general population data. Rates will be derived from the 1972 National Census of the
Deaf Population.

a. and b. Treatment of demographic data on general and deaf populations in terms of ratios with
general population data considered dynamic and deaf population rates remaining constant.

c. Distributions of the deaf population across salient variables will be developed. These chor-
acteristics 1:1clude sex, age, race, and geographic location.

d. Estimating the number of deaf service seekers through questions Incorporated into the 1977
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Economic Conditions Survey.
Objective 2. Estimates of Deafness Rehabilitation Manpower Requirements (1976-1985)

a. Obtaining the cooperation of key organizations to provide r e into the Personnel Needs
Survey. Prospective groups include: American Deafness and lbilitation Assoc. (formerly
PRWAD), CSAVR, RSA. Registry of interpreters of the Deaf, National Assoc. of the Deaf, National
Association of Social Workers (Committee on Hearing impaired), and universities and colleges
with paraprofessional or graduate training programs in deafness rehabilitation.

b. Types of data needed will be derived from surveys directed to administrators of vocational
rehabilitation in 54 states and territories, directors of graduate training programs in deafness
rehabilitation, and directors of approximately 75 public and private service facilities.

Convergenee of Treating Data from Objective 1 and Objective 2.
A key working statistic In the convergence of data baselines which can project DVR staff require-
ments will be the consequence of treating data on the number of deaf service seekers and tht
number of deafness rehabilitation service providers. The anticipated ratios will be calculated
follows:

Anticipated ratioNumber of deaf service seekers
Number of deafness service providers

Asessing variables that may influence rates of participation by deaf applicants to D' There
are two major categories of such variables:
a. demographic characteristics of the deaf population
b. rehabilitation resources
Data will be collected by mail and will Include the questionnaire, cover letter, and post paid
return envelope. Data processing will involve a multistage operation with coding and keypunching
both containing 100% verification. A detailed coding manual will be prepared for each of the
three questionnaires. A quality control check will be made on all data which Is reduced and
coded. In no Instance will coders be assigned to checking their own coded material. Data %.,111

be keypunched from transcription sheets to 80-column IBM cards for processing. A 100% key-
verification will assure acC) of keypunching. Impossible and improbable checks will be run
to eliminate any erors thr iy have filtered through.

7-:NDINGS TO DATE: Project efforts .eptember 1976, have focused primarily upon developing refine-
ments in the methociolo c4udy: a broad review of the professional literature has been
completed and specific itentic i-. has been given to elucidating arocedures for treatment of
project data.

APPLICABILITY: RSA Research & Evaluation Strategy for FY'71 and '78 notes the f .:owing under the highest
priority (Development of New Knowledge) for Sensory Disabilities:

-DA. To conduct cost-benefit and staffing surveys related to the sensory, handicapped."
This study will contribute information essential to assessing the personnel needs of the hearing
ha ndcappeci.

191 Tailoring Captions fait LX,of Audiences

Principal Investigator: Alan L Stewart, Ph.D.
Status: Continuing
Dates: September 1976-October 1980
Cost: Annual 44,800 Projected Total $67,500

RI' Annual $26,200 RT % of Annual Total 75%

Annual Report Reference: #11, Page 111, R-52

OBJECTIVES: This project's immediate objectives are, first, to validate the existence of consistent differences
among deaf viewers in the way in which they process fingerspelled and printed captions: and.
second, to find additional correlates of differences In performance on these two tasks such as to
maximize prediction of the fit of each captioning technique to a variety of target audiences.
These efforts represent part of our commitment to the ultimate goal of specifying well-formulated
guidelines by which each captioning technique can best be adapted to meet the cognifiv-
needs of groups of deaf viewers whose characteristic modes of pmcessing linguistic Input differ.
Only In this way can the Instructional and rehabilitative benefits of captioned material be
extended to all members of the deaf community.
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METHODOLOGY: Conrad (British Journal of Psychology, 1972) has documented some evidence of differences
among deaf children in their cognitive styles. In that some deaf children confuse letter sequences
which sould alike, while other deaf children do not: rather. the children in the latter category con-
fuse sequences of letters which look alike. Attributing a characteristic cognitive strategy to a pa:-
ticular deaf child implies that there should be some generality of coding preferences. within this
same individual, across the different types of linguistic material available to him. While this
assumption has been implicit In studies reported by Conrad, for example, ii has not been studied
directly.
Results of our previous experimentation indicate that deaf viewers may differ in the way in which
they habitually process and store visually presented information. Some deaf viewers seemed to
process both strings of fingerspelled letters and pairs of printed letters by moans of a quasi-
auditory or phonic code, while other deaf viewers seemed toemphasize visual codes. If itcan be
shown that there are stable differences among deaf viewers in their emphasis on one of two
styles of processing visually presented cogiiillve material, then instructional rnatena I in general
and, more particularly, captioned instructional material, can be optimized for each of there two
kinds of visual processors.
More specifically. In the studies being conducted, variations in reaction time (RT) to matching
pairs of visually presented letters are measured as a reflection of differences in the coding
strategies employed. In this task, first investigated extensively by M. Posner, subjects identify two
letters as being the same when they are physically identical, as in the letters AA, or when they are
of different case but nominally the same, as In Aa. In the seminal study by Posner, the occurrence
with hearing subjects of taster RT's to physical than to name matches suggested that coding
strategies might have diffeied according to the kind of similarity between the two letters within a
pair. It was reasoned that. while for the same -cage letter pair (a physical match) a visual coding
strategy was possible, the mixed-case pair (or name match) required some other, perhaps
verbal. type of code in order for the two visually dissimilar stimuli to be Identified as representing
the same letter. Hence, perfoeance on Posner-like tasks are now being related to the performance
of deaf people on recall of tu-gerspelled letters.

FINDINGS TO DATE: Subjects may in fact differ In the coding strategy which they emphasize In the Posner
task. some subjects tending to code both physical and name matched verbally, others using
verbal codes only for name matches. Differences among deaf subjects wore found in their per-
formance on both the Pcsnel.r task and in their recall of sequentially presented fingerspelled
letters. Deaf subjects whose report of sequences of fingerspelled letters prcduced bow-shaped
serial position curves, of the type typically found among hearing subjects with auditory short ten
memory, had longer RT's to both types of matches on the Posner task. with a comparatively small
difference in time to the two types of matches. Other subjects showed monotone decreasing
serial position curves, more common with visual short-term memory, on the fingerspelling task,
and larger elevations In RT to name matches

APPLICABILITY: Many deaf rehabilitation clients do not develop a full linguistic competence of which they
are capable. Performance of the same linguistic task may require a different hierarchy of skill
development for people who differ in means of visually processing linguistic Information. Instruc-
tional approaches and the visual supplements which are employed can truly serve their functions
only when we have the knowledge necessary to adapt both technique and material to the char-
acteristics of the individual,

192 Fatigue in Visual Communication
Principal Investigator: Alan L. Stewart, Ph.D.
Status: Continuing
Dates: September 1976- August 1978
Cast: Annual $47,800 Projected Total (not specified)

RT Annual $38,500 RT % of Annual Total 74%
Annual Report Reference: #11, Page 124, R-53
OBJECTIVES: The studies currently undertaken are concerned with understanding how visual information Is

processed and discovering how deaf observers can most effectively use all of the visual information
available to them. Research Is directed at the discovery of principles which will faciIitate design-
ing efficient displays of visual Information, and may In turn help us understand how deaf viewers
can best be trained to analyze and extract the information available within their visual environment.
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METHODOLOGY: Our research strategy entails two complementary approaches. We have been combining
a mathematical approach with the principles of systems analysis in order to devise a model by
which we can calculate the interference effects due to the interaction of the set of design char-
acteristics with the visual system of the observer. In the terms employed in systems design, we
expect that the mathematical model which we are developing will tell us how the psychophysical
product will vary as a function of the interaction of the complex set of elements in the physical
display and the visual and cognitive characteristics of the observer. At the some time, we are
employing an empirical approach which involves the systematic investigation of the perception
of visual displays, the physical parameters of which have been varied in accordance with
standard psychophysical procedures. This second approach is complementary to the first in that
we are seeking to test the validity of our mathematical model at each stage of its development.
The concept of a transfer function has been shown to be useful In engineering studies of
television as well as to other display devices. It has also been shown that the best transmissicn
system for displays of static material are those whose transfer functions most closely match that ef
the human visual system. In order to understand how the human observer handles visual inforniaticn
that vases over time, as it does with fingerspelling or television captions, however, these concepts
must be generalized to both spatial and temporal dimensions, These generalizations ore now
being undertaken through the application of systems analysis.

FINDINGS TO DATE: Reducing the overall level of illumination to some moderate level improves visual per-
formance. But reducing the target energy, by itself, Is not an effective means of eliminating all
visual interference, since forward interference effects become more pronounced than backward
effects as the level of illumination is lowered. Therefore, determining the optimal tradeoff in the
absolute level of illumination of dynamic stimuli which will minimize forward and backward inter-
ference effects must await a detailed and well-developed model of visual information processing,

APPLICABILITY: Final results of this research will be of use to a broad range of people, They will be of use to
decision makers, who must determine how Instructional materials are to be delivered to deaf ,
neoplevia television, film, or through text books. They will be particularly useful In deciding if in-
stiuctional material on television or films should be captioned with literal, written captions or by
rv;eans of manual commuication, because the answer depends, in part, on how well television
transmits the critical elements of such dynamic visual displays. They will also have much to can-
tribute to decisions on the rate at which information can be delivered optimally via films and tele-
vision as well as in Interpersonal instructional settings. The results should also prove to be useful in
systematic and programmatic investigations of the traits and abilities which underlie successful
lip reading and manual communication.
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CORE AREAS

Spinal Cord Injury

Projects intended to impact upon the specific course of care as well as influence
eventual rehabilitation outcomes of victims of this catastrophic' condition. Studies
address therapeutic agents, various treatment modalities and basic research

questions each intended to fill voids in knowledge gaps so as to improve the
rehabilitation outlook and potential for the spinal cord injured patient. Activities are
designed to provide the professional and scientific community with data and

findings applicable to medical and vocational programs.

bolic Effects of Severe Disability In Both Mai,'
and Dynamic Condtlions

Activities addressing physical disability globally, by measuring, assessing and
evaluating the disability component of a broad spectrum of conditions and/or

diseases.

Assessment of Long-Term Needs of the
Severely Physically Handicapped

Activities designed to lead toward the development of definitive information
essential to the development of strategies to prevent the occurrence of costly

interruptions to successful rehabilitation and to provide necessary services which
will be readily available throughout the patient's entire lifetime.

Blocornmunications

Continuing research designed to create and disseminate a vast new body of
knowledge relative to the process of oral communication resulting in a continual
increase In the understanding of the physiologic and anatomic basis of problems

leading to the development of corrective therapeutic modalities. Knowledge
and skills growing out of this work will markedly improve the patient/client's

ability to participate successfully In a vocational rehabilitation program.
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PROJECT TITLES BY FY 1978 STATUS

COMPLETED ABSTRACT NO.

Evaluation of Long-term Urinc, y Sterilization in Catheter-Free Paraplegics
(S. L. Stover. M.D )

Localization of Urinary Tract Infection by Identifying Bacterial Antibody - Cooting
with Immunafluorescence (S. L. Stover, M.D.) .

Clinical Assessment of Psychological Adjustment to Spinal Cord Injury
(J. S. Richards. Ph.D. and P. R. Fine, Ph.D )

Energy Expenditure While Performing Normal Street WalkingA Comprehensive
Study Using MAMA and Involving Paraplegics. Stroke Patients and
Amputees. as well as Normal Subjects, and a Variety of Assistive Devices
(C. T. Huang. MD ) .

193

194

195

196

Preliminary Investigation of Micrographic Viewer for Use by Disabled Persons
(J. R. Jackson and C. R. Healey) 197

Assessment and Evaluation of Home Health Team Activities (P. R. Fine, Ph.D. and
S. Better, M.A.) .. 198

Ling_ uapalatal Cues as an Aid to Consonant Articulation in Deaf Adults
(S. G. Fletcher. Ph.D.) .. . . ..

Effect of Dantrolene Sodlu yi the of Calcium from Isolated Sarcoplasmic
Reticulum Vesicles (K. T. Francis, r n.D ) 200

CONTINUING

The Effect of Disodium Etidronate on the Recurrence of Ectopic Calcification
Following Surgical Removal (St Stover, M.D.) 201

Cvercaming Disincentives to the Rehabilitation of SSI and SSDI (S. Better. M.A.:
P. R. Fine. Ph.D. and G. H. Doss, M A ) 202

Renal Scintillation Camera Studies as a Method of Following Renal Function
and Urological Management in Spinal Cord Injury Patients with Neurcgenic
Bladder (S. L. Stover. M.D ) 203

Long_ -Term Follow-Up Studies of Patients with Spinal Cord Injury WI To Became
Catheter-Free Fallowing an Intermittent Ccitheterization Program (St Stover, M.D) 204

Pain in Spinal Cord Injury (C. S. Nepornuceno, D.) 205

Bowel Regulation in Spinal Card Injury (C. S. Neporruceno, M.D.) 206

Electromyographic Findings In Spastic and in Flaccid Spinal Cord Injury
(C. S. Nepornuceno, M.D.) 207
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Frequency and Volume of Urination in Patients with Spinal Cord Injuries (L. K. Lloyd,
M.D. and K. V. Kuhlemeler. Ph.D.) . ... , .. . .. .. . .. , . ....... . . .. .... . 208

Mechanisms of Pyelonephritis in Spinal Cord Injured Patients (G. Hemstreet. M.D. Ph.D.) . ..209

NEW

The Effect of Dontrolene Sodium with the Mixed Function OxIdase System of
Rat Liver (K. T. Francis, Ph.D) 210

Development and Evaluation of a Communications. Control. E-:.;ucation and
Entertainmnnt System (C2E2) for the Severely Disabled Based on
Commerciwy Available Mks.racomputer Systems (C. R. Healey) . .... .211

The Effect of Abdominal and Lower Limb Compression on Cardiopulmonary
Response and Energy Cost in High Spinal Cord Injury Patients
(C.1. Huang, M.D.) . .... . .. . ... . . . 212

Energy Expenditure, Heart Rate. Rhythm and Blood Pressure in Normal and
C.O.P.D. Subjects Engaged in Common Hospitalized Patient Positions and
Modes of Patient Transfer (L. Erickson. R.N., M.Sc.N., Doctoral Candidate) 213

The Effects of Spinal Cord Injury on Helpless Behavior A 'Real World' Application
of Seligman's Lec.:rned Helplessness Theory (R. Wool, M.A. and J. S.
Richards, Ph D ) , . ... .. ... . ..........214

DISCONTINUSD

The Importance of Central and Peripheral Temperatures In Maintaining
Euthermia In Patients with Spinal Cord Injuries

P POSED

Skeletal Muscle' elaxants and Urological Function

Expanded Polytetrafluoroethylene (PTFE) as Ureteral and Urethral Substitute

Incidence and Significance of Prostatic Infections in Spinal Cord Injury Patients

Significance of Antibody-Coated Bacteria in Upper Urinary Tract Infections

Effect of Temperature on Innervated and Denervated Skin

A Pilot Study to Assess the Impact of Exercise and Health Education on
Post-Coronary Bypass Surgery PatientA

Aerodynamic and Palatometric Characieristics of Fluent Esophageal Speakers
During the Production of Selected Lingual Fricative Consonants

Physiology of Vowel Production by Normal and Deaf Speakers
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193 Evaluailon of Lovg-to q.: c,!,incxy FiteviiizaV on in Catheter-
Free Paraplegics

Principal Investigator: Samar.; L. ,',,otris

Status: Completed
Dates: June 1973-Dow sr.i,eii

Annual $ (not sp4koilted) Projected Total $52,114
RT Annual (not specified) RT % of Annual iota 44%

Annual Report Reference: # 12, Page 85, F-37

OBJECTIVES:

1. To determine the length of time patients with corr,lete spinc; cord Injury (SCI) continue to have
sterile urine after appropriate antibiotic therapy and during prophalactic trials with both
methenamine hippurate (hiprexj and ascorbic acid;

2. To compare the effectiveness of methenamine hippurate to ascorbic acid in 100 patients with
complete SCI in a random study.

METHODOLOGY:
Spinal cord injury patients with complete neurological ioss below the level of injury and no signs
of chronic renal insufficiency constitute the study population. Subsequent to initiation of an
intermittent catheterization program (ICP). 2 urine cultures will be obtained. Antibiotic treatment is
giver, for 7 to 10 days to acquire a sterile urine. During the same time patients are randomly
placed on either methenamine hippurate or ascorbic acid. Urine specimens are considered
sterile If the colony count Is <1000 colonies/mi. If sterile urine is riot obtained, the patient Is
dropped from the study. Urine pH is checked daily and both groups are evaluated for urine pH of

6.0 or less. Follow-u cultures, colony counts and sensitivities are performed weekly while
patients are hospitc Ai and at approximately 1. 2 and 6 month intervals following discharge.
Recurrence of bacterturia results in discontinuation of the patient from the study. Patients receiving
methenamine hippurate who have maintained sterile urine for 6 months then have the drug dis-
continued. The patient Is followed for recurrence. Patients experiencing recurrent bacteriurla on
2 consecutive cultures receive appropriate antibiotic therapy determined by standard sensitivity
techniques and may again be randomized into a treatment or control group. Data are analyzed
to determine whether a statistically significant difference in the incidence of bacterturia exists

between those treated with methenamine hippurate or ascorbic acid.

NNIDINGS TO DATE: 100 patients have participated in the study. 51 patients received ascorbic acid: 49
patients received methenamine hippurate. Of the 49 receiving methenamine hippurate, 20 con-
tinued with a sterile urine for more than 4 weeks. 7 continued to have sterile urine for 6 months or
more. Of 51 patients receiving ascorbic acid, only 2 maintained sterile urine for more than 4
weeks. These data suggest methenamine hippurate Is more effective than ascorbic acid in pre-
venting relapse and reinfection of the urinary tract In patients who have sustained complete
neurological lesions. it Is recognized that patients receiving methenamine hippurate treatment
In this study cannot be compared to patients who would not receive any drug therapy at all;
however, there is Increasing evidence ascorbic acid has very little effect in preventing relapse or
reinfection and its action seems comparable to the absence of drug therapy.

APPLICABILITY: The ultimate goals of an ICP Include removal of the indwelling catheter and maintenance of
a sterile urine. If methenamine hippurate Is effective In the maintenance of a sterile urine and the
prevention of recurrent urinary tract Infections, Its cost would obviously be justified. In addition, the
dosage regime seems far more acceptable to the patient than the regime required of ascorbic
acid. Recurrent urinary tract Infections are one of the most frequent reasons for repeated hospitali-
zation and also toad to recurrent urinary tract calculi which often require hospitalization and
surgery. Any method of therapy which assists in maintenance of a sterile urine will be invaluable In
the prevention of renal deterioration, will decrease the cost of repeated hospitalization and will
permit the patient to continue pursuing vocational objectives.
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194 Localization of Urinary Tract Infection by Identifying
Bacterial Antibody-Coating with immunofluorescence

Principal Investigator:
Status:
Dates:
Cost:

Annual Report Reference:

OBJECTIVES:
1. To evaluate the Irnmunofluorescence test as a simple clinical method to differentiate localization of

upper urinary tract infection from lower urinary tract infection in spinal cord injury patients with
neurogenic bladders who have Initial or recurrent bacteriuria;

2. To correlate Imrnunofluorescence findings with clinical signs, symptoms, urine cultures, cystograms,
Intravenous urograms and follow-up renal studies;

3. To determine, when bacteria are positive for immunofiuorescence, whether the antibody coating is
secondary to renal origin or prostotic origin.

Samuel L. Stover, M.D.
Completed
January1975-December 1977
Annual (not specified)
RT Annual (not specified)
# 12, Page 99, R-47

Projected Total $38,545
RT % of Annual Total 47%

METHODOLOGY: 124 patients with bacteriuria of known origin have had urinary sediment examined by
the irnmunofluorescence technique of Thomas, et al., forthe detection of antibody coating. The
study population included spinal cord injury victims who are catheter-free but continue to have
persistent bacteriuria. Results of the immunofluorescence test are correlated with clinical findings

and Impressions, urinary cultures, radioiogic e-ldence of urinary tract calculi and the presence
of any upper urinary tract involvement as revealed via Intravenous pyelogram.

FINDINGS TO DATE: Out of the 124 patients studied, thirty-three patients exhibited upper tract changes on
UP; of these, 26 (79%) exhibited fluorescent bacteria on at least 0119 occasion. Ninety -one
patients with bacteriuria demonstrated normal IVP's, Of these, 59 (65%) had bacteria exhibiting
fluorescence while 32 (35%) did not.
Urine was also collec loci from 12 patients who had undergone ureierolleostomies; seven samples
contained ACB and five samples did not. Three of the fluorescing sarivies contained 1+ ACB;
one sample had 2+ ACB: two samples had 3+ ACB and final sample had 4+ ACB. Various
organism were identified in the urire so copies. There was a tendency for a higher proportion of
patients with multiple organism to demonstrate ACB than there was among patients with a single
infecting organism.

In general, we must conclude thot in wt;,:tnts with neuroeenic bladders the presence of ACB in
the urine is not definitive proof of an upper tract nfectlQn r or is the absence of ACB proof that the
infection is localized In the bludcler,

Persons with urinary ACB are more likely to have tipper 'Tact changes than are persons with no
urinary ACB. Thirty-one percent of patients with ACB have abnormal !VP's, but thIs by Itself does
not seem to test clinically useful,

APPLICABILITY: Urinary tract infection and calculi, which are often Interdependent, are among the most
frequent complications observed In patients who have sustained spinal cord Injury. Although the
neurogenlc bladder had Peen studied extensively In the past, renal failure secondary to chronic
pyelonephrltis Is still a moor cause of death among these patients. Urinary tract complications
account for many of the initial prolonged hospffalizortIons and fre,:,;ent readmissions experienced
by spinal cord Injury victims. Despite progress made through use of intermittent catheterization,
chronic bacteriuria and urinary tract complications remain a major health problem. If the source of
urinary tract Infection could be Isolated to the bladder (without evidence of upper tract Involve-
ment), the protracted and costly treatment program might be markedly reduced and efforts could

directed toward heating patients In whom bacterlurla Is being produced In the upper
ur1,-,ae, tract and among whom gradual renal deterioration can be expected. This procedure
could ,r present a relatively Inexpensive clinical laboratory technique tha might eventually re-
place :,/ther eixpensive (Ind time consuming tasks curre'tly being used to localize the source of
bocterlutin If proven tt, he of value, the Immunalloorescence test might also be helpful to many
tether rehatotilt,i1- nis who suffer neurogenic bladder problem:;.
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195 Clinical Assessment Of Psychological Adjustment to Spinal
Cord Injury

Principal investigator: J. Scott Richards, Ph.D.
Philip R. Fine, Ph.D.

Status: Completed
Dates: April 1975 -December 1977

Cost: Annual (not specified)
RT Annual (not specified)

Annual Report Reference: # 12, Page 529, R-52

Projected To)0 t.32,116
RT % of AaTu..',..:; iegor 57%

OBJECTIVES:

1 To pilot-study a recently developed pf:f al assessment Instrument which 0? !tempts (a) to
quantitatively measure psychological and (b) to predict whether a patient is capable
of a successful psycho-social adjustmo-4 .;:-nal cord trauma.

METHODOLOGY: A multi-factor psychological c).1-4essment instrument measuring ega resilience, internal
vs. external locus of control, affective well being and symptoms of stress, patient acceptance of
the sick role, Ague orientation. denial and repression was developed and adaiwistered to 69
male and female spinal cord injured patients, ages 14-64. The instrument was administered
within one week of the patient's first rehabilitation center admission, within one week of al ,charge
and at one-year post-injury.

Data from the psychological Instrument was tabulated and statistically analyzed. in addition, an
attempt was made to correlate these psychological variables with an appropriate functional
outcome measure at each predetermined Interval.

FINDINGS TO DATE: Functional Outcome Measures revealed Improved functional ability both from ad-
mission to discharge. and from admIsdon to one-year follow-up. Psychological measures, on the
other hand, showed greater stability over time, with scores an 11 of 15 scales exhibiting no signifi-
cant variability.

Multiple linear regression techniques were used to determine whether the Independent measures
were predictive of the Functional Outcome Measure. Level of lesion consistently accounted for
the greatest percentage of variability in Functional Outcome. While the amount of variance In
the Functional Outcome data explained by the psychological variables does, In many cases,
reach statistical significance, this explained variance was still small. The total moilabIllty accounted
for by thirteen other predictor variables was often less than that accounted for by level of lesion
alone.

The results of this study demonstrate the Importance of developing a more empirically-based,
objective approach to the assessment of psychological status In which item content will be less
obvious In intent, and therefore less subject to patient bias.

APPLICABILITY: Chronic depression, withdrawal, hostility, anger and denial are all features of any catas-
trophic Illness, especially spinal cord Injury. The extent to which these psychological characteristics
lead to chronic morbidity and failure of vocational adjustment has not been adequately deter-
mined. If the psychological Instrument Is proven to have predictive ability, patients identified as
having "poor adjustment prospects" can be provided additional supportive care early In the
rehabilitation program. Early intervention may result In improved adaptation to injury for the patient
and hopefully reduce future medical and psycho -soclal complications which may have adverse
ramifications. Improving the potential for successtul adaptation to physical trauma has broad and
far reaching consequences, particularly with reference to eventual vocational rehabilitation.
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196 Energy Expenditure While Performing Normal Street Walking
A Comprehensive Study Using MAMA and Involving Paraplegics,
Stroke Patients and Amputees, as well as Normal Subjects,
and a Variety of Assistive Devices

Principal Investigator: Chl-Tsou Huang, M.D.
Status: Completed
Dates: January 1975-June 1978
Cost: Annual (not specified)

RT Annual (not specified)
Annual Report Reference: # 12, Page 397, R-53

OBJECTIVES:
1. To compare energy expenditure during repeated tests of -MAMA -Walking" and treadmill walking.

To compare energy expenditure during ambulation by normal subjects, below-the-knee (BK)
amputee subjects and above-the-knee (AK) amputee subjects.
To compare energy expended by two subjects using different types of lower 0-)b prostheses dur-
ing ambulation.
To compare energy expenditure during ambulation by narn-al subjects and paraplegics using
Craig-Scott braces.

5. To compare energy 0, ,:-.;.-.1diture requirements of patients (a) during several types of patient
transfers and (b) in commonly prescribed nospltal bec; r.zsilions, e.g., Supine. Siti:ng, Semi-
Fowler, etc.

6. to compare energy expenditure of quadriplegics in, the siting position and In the following tilt-
table positions: 20° head-down. supine and 30° heact-up.

Projected Total $213,158
RT % of Annual Tata? 69%

METHODOLOGY: A mobile automatic motabollc analyzer (MAMA) mounted on a motorized cart with an
automatic speed control, capable of following a predefermined path Is used to measure certain
physiologic parameteT during acrivity. SImuttaneous measurements of %02 %COL %N2, %H20 as
well as Inspired and expired volumes are acquired. Using gas fractions, volume data and the
mathematical technique of Indirect calortmetry, true minute oxygen consumption is calculated.
All data are reduced to STPD conattions. Energy cost of ambulation calculated from 02 consump-
tion is then expressed as a function o time, distance or unit weight and body surfacearea of the
subject. All data processing and computation Is performed on a PDP 11/40 digital computer.

FINDINGS TO DATE: Previously unsuspee-A, as well as suspected differences in energy expenditure re-
quirements hove been Identified in a number of substudies. these results Include: co) Oxygen
consumption at subjectspecific comfortable walking rates-.,.-n 9% higher in unilateral BK arnputeet.
48.7% higher in unilateral AK amputees and 280% higher In bilateral AK amputees when compare°
with an unimpaired group: (b) statistically significant differences in energy consumption have
been observed In subjects using artificial prostheses of varying designs (a) energy expenditure
among subjects engaged in common hospitalized patient positions was significantly affected
by both position and time within position. The lowest mean energy expenditure was In the semi-
fowier # 1-B position, with the highest mean energy expenditure occurring in the seml-fowler # 2-
A position. This energy expenditure reflects the move from wheelchair to bed,

APPLICABILITY: Results In findings from these and future studies may be utilized In the selection of prostheses
and orthoses as well as In the design of new devices. It is anticipated that a direct clinical
application will soon be achieved. Findings frowl nursing substuclies will have direct and Im-
mediate clinical application since objective data v.Q be available to direct certain nursing
practices regarding patient positioning and transfer n adW-.
Many conventional braces and prosthetic devices are often prescribed in an arbitrary manner. For
this reason large amounts of VRS funding Is frequently dissipated Into devices which are not
commonly used by the client /recipient. MAMA providers a quantitative way to assess the true
efficiency related to weight and other mechanical factors of these devices and ultimately will
result In tremendous savings when Inefficient devices ara no longer prescribed.
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197 Preliminary investigation of Micrographic Viewer for Use
by Disabled Persons

principal Investigator: James R. Jackson
Charles R. Healey

Status: Completed
Dates: June 1976-December 1977
Cost: Annual (not specified) Projected Total $18,402

RT Annual (not specified) RT % of Annual Total 72%

Annual Report Reference: # 12, Page 675, P40

OBJECTIVES:
1. To determine the potential for developing or modifying an Inexpensive microfiche viewing system

capable of operation by a severely handicapped Individual,
2. To determine and document the quantity and nature of commercially available printed material in

microfiche format.
3. To determine desirability of development of the micrograp:e viewer with large fiche capacity.

METHODOLOGY: A comprehensive list of commercial software sources was acquired and a survey letter
was sent to all identifiable sources. Results of the survey were compiled and studied. The
necessary materices and equipment were acquired and n erototype was constructed. The proto-
type was evaluated and compared with a series of coeenercially available page turners for
such characteristics as client acceptability, cost, Weer, reliability and amount of assistance
required for operation.

FINDINGS TO A micrographic viewer to be used by the severely physically disabled has been de-
signed and constructed. The operational prototype tee efs an inexpensive commercially avail-
able microfiche viewer which was the object of several straight-forward modifications. A fan-fold
mechanism on both sides of the viewer collects and stores microfiche. The prototype, which is
entirely electrically controlled, has a capacity of veer 4000 pages of printed information. The
cost of replicating the entire system is estimated to be less than S400. As such, this Newer is
competitive with currently existing page turners while offering far greater capabilities.

eeePLICABILITY- neessful development r.lf a multi-access microfiche viewing device could Impact posi-
tively ,A:vera! aspects of the rehabilitation process. It might help create a sense of indepen-
elenee le, +he user because selection of a variety of reading materials during reading sessions
without second party assistance would be possible. to addition, an economical and reliable
device of this nature could be used to expand vocational possibilities of severely handicapped
persons by allowing access to large quantities of data.

198 .,-,sessment and Evaluation of Home Health Tearrl Activities

Principal Investigator: Philip R. Fine, Ph.D.
Sybil Setter, M.A.

Status: Completed
Dates: June 1976-May 1978
Cost: Annual! (not specified)

PT Annual (net specified)
Annual Report RV: # 12, Page 697, R-61

Projected Total $33,300
RT % of Annual Total 66%

OBJECTIVES:
1. To examine, assess and otherwise evaluate Home Health Team activities including miles traveled,

personnel and travel-related costs, number of patients visited, frequency or regularity of visits,
etc., since the time of inception and Implementation of the Home Health Team to the, present.

2. To Identify patient problems encountered by providers of home care.
3. To evaluate health states of patients visited by Home Health Team personnel and to

eempare this status with a matched cohort who has not been visited regularly by Home Health
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Team personne
To identify and °therm se assess the availability of professional and paraprofessional resources
in the various counties of Alabama and to compare these numbers with the location of Home
Health Team patients' residences,
To evaluate, assess and otherwise determine the feasibility of expanding the scope and frequency
of services to homebound clients by changing the functional activities of Home Health Team
personnel from direct patient core to training of professionals and paraprofessionals who will
become responsible for providing patient care in their particular county or geographic sub-
division.

METHODOLOGY: A classical administrative/management analysis (detailed fiscal analyses, evaluation
of duties, time in field, medical conditions treated, total costs. etc.) was conducted. A statistical
analysis of the health status of a sample of spinal cord injury victims who were former patients of
this Center and who have been treated with varying frequencies by the Home Health Team was
completed. The availability and accessibility of health manpower and resources in the State
were examined.

FINDINGS TO DATE: The Home Health Tear spinal cord injury patient on Home Health
Team rolls has declined steadit, r'. +9/3. ie :.:.ust per active patient in 1977 was determined
to be S150. The cost per visit -id $144 aver the lifetime of the project and has been
relatively constant since 1973, patients' homes averaged 75 miles per visit. A systems
analysis of Home Health Team activities suggests a well run and reasonably efficient operation.
The data suggest that a team operating under similar conditions (e.g geographic and demo-
graphic) can conduct approximately 300 visits annually, if in the field two days per week, 50
weeks per year.

Architectural barriers were the most common problem identified during predischorge visits to the
patient's place of residence. On postdischarge follow-up visits, the two most cOrririOn problems
encountered by the nurse and physical therapist were noncompliance with recommended
therapeutic procedures and skin breakdowns, each of which were recorded on the majority of
home visit reports. Patients visited frequently by the Home Health Team had more medical and
psycho-social problems associated with their disability than did their les! ''re.quenily visited
counterparts.

APPLICABILITY: Findings from this study will assist other rehaoilltation centers in determining whether similar
activities are economically feasible and cost- effective modalitiet; for providing on-g_ Oing follow-
up care for spinal cord Injury patients as well as other severely aisabled persons.

199 Linguapalatal Cues as an Aid to Consonant Articulation
in Deaf Adults

Principal Investigator:
!Status:
Dates:
Cost:

Annual Report Referenc

Samuel G. Fi h , Ph.D.
Completed
June 1976-June 1977
Annual (not specified)
RT Annual (not speolfled)
# 12, Page 017, R-42

,J Total $37,1315
Ida! Total 72%

OBJECTIVES:

1. To Instrumentally document linguapaiatal Col .,;%lat patterns during tile= e of wards with sounds
such as "1," -5," and -k" that 7.:> not normally visible during speech.

2. To provide visual feedback to the speaker, to Improve his speech production patterns.

METHODOLOGY: The Instrumental device used in the study Is the palatometric component of the PAGIS
system capable of detecting linguapalatal contacts with electrodes embedded In a thin plastic
pseudopalate which adheres to the speaker's hard palate. Acoustic output during speech is
monitored with a spectrum analyzer, Data are acquired under on -line control of a PDP 11/40
computer andyrItten on magnetic tape for processing and viewing. A 500 point LED display with
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appropriate circuitry is utilized to Identify tongue to palate contact points. The speaker is notified,
visually, of the linguapalatal contact pattern any time one of 9c5 sensors is touched. The LED display
Is used as a primary feedback source to assist the speaker In recognition and change of
articulation patterns. Proof of advantages achieved by physiologically derived data Is obtained
by comparison with results from acoustically derived data. A scan converter is used with a currently
available 32-channel spectrum analyzer and video monitor. This enables generation of near real
time "voice prints" of the subject's speech output.

FINDINGS TO DATE: Speech behavior as reflected in preliminary data has demonstrated a rapid rate of
improvement. The "t" sound introduced In a third session was maintained in a variety of norirei n-
forced contexts during subsequent treatment sessions. Phoneme intelligibility has Increased. Articu-
lation of the "t" sound and its voice cognate -d" Improved dramatically. (Note: No significant
attention was given to the "d" cognate.) Observed Improvement appears to demonstrate rapid
transfer of the plosive alveolar place of articulation. Less dramatic changes in phonemic intelligi-
bility is shown for the sibilant "5" and its voice cognate "z ". Words chosen in the pretest evaluation
had a wide variety of sounds substituted for the -s." Word Intelligibility also showed Improvement. In
the pretest 17 (2.4 percent) of 700 possible words were Identified correctly while in the past-test 23
(3.3 percent) were also identified. Although not analyzed statistically, this change appears too
small to be significant. Preliminary results must be interpreted cautiously. It is unknown how much of
the improvement would have been obtained through more traditional approaches. The ease with
which the subject perceived differences in sounds and was able to alter the place of articulation
was felt to be particularly promising.

APPLICABILITY: The greatest single vocational obstacle faced by deaf speakers is the acquisition of usable
articulate speech. The present study has been designed to attack this fundamental problem
through use of an instrument system which provides Information directly related to articulation of
sounds that are not perceptible through lip-reading. Use of this information may be expected to
enhance speech production of deaf speakers and thereby markedly improve their prospects for
more adequate speech and vocational rehabilitation.

200 Effect of Dantrolene Sodium on the Efflux of Calcium from
Isolated Sarcoplasmic Reticulum Vesicles

Principal Investigator:
Status:
Dates:
Cast:

Annual Report Reference:moot

Kennon T. Francis, Ph.D.
Completed
June 1977-July 1978
Annual (not specified)
RT Annual (not specified)

42, Page 237, R-64

Projected Total 868,311
RT % of Annual Total 7674

OBJECTIVES:
1. To examine the calcium sequestering and release parameters of sacroplasrmic reticuiurn from

rabbit skeletal and rat cardiac muscle.
2. To examine the effects of dantrolene on the sequestering and release of Ca+ + fro

plasmic reticulum of rabbit skeletal and rat cardiac muscle.
3. To increase knowledge of basic mechanisms wherebydantralene effects muscle relaxation.

METHODOLOGY: The saoroplasmic reticulurn vesicles will be prepared from rabbit skeletal muscle
by the method of Fairhurst. The vesicles will be partially loaded with calcium Oxalate by incubating
for 7 minutes at 30°C with 3 ml of uptake medium containing 45CA labelled CaCI 2. ATP, EGTA.
KC!, MgCl 2, potassium oxalate, and imiciazole at pH 7. Then, 97 rnl of efflux medium will be
added. Vgrious drugs and/or calcium will be added to the efflux medium to test their effect on
efflux of 4 Ca. Samples will be removed at 1, 5, 10. and 15 minutes after addition of the efflux
medium, rapidly filtered. and aliquots counted in a liquid scintillation counter. Protein will be
determined by the method of Lowry et al. Based on these Initial studies, The efflux media will be
modified to obtain the optimum ratio of calcium, rat cardiac sacroplasmic reticulum vesicles.
Data will be analyzed using Li neweaver-Burk plots.
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FINDINGS TO DATE: Analysis of preliminary data Indicates that a 15 minute exposure of sacra-
plasmic reticulurn vesicles alters the rate of 40Ca efflux as well as the amount of calcium
retained. The inhibition of calcium efflux appears to be calcium sensitive. The effect of do ntrolene
on the Inhibitien of calcium efflux appears to be directly related to dantrolene concentrations
above 3 x 10-0M. It is evident that dantrolene acts at a site on the sacroplasmIc reticulurn which
suppresses but does not completely inhibit the release of calcium.

APPLICABILITY: The problems of spasticity and abnormal motor performance present a major challenge
to those involved in rehabilitation, Since sposficity appears to Impede motor recovery and per-
formance, an agent which relieves spasticity might be expected to improve motor performance.
Dantrolene sodium has been found to be beneficial in the treatment of spasticity in many
patients. This study should provide further evidence regarding the efficacy and mechanism of
action of dantrolene. The data will be useful in planning drug regimes for controlling sposiicity,
maintaining beneficial changes and interpreting side effects.

201 The Effect of Disodium Etidronate on the Recurrence o
Ectopic Calcification Following Surgical Removal

Principal Investigator: Samuel L. Stover, M.D.
Status: Continuing
Dates: October 1970-June 1980
Cost: Annual $13,618

RT Annual $11,618
Annual Report Reference: # 12, Page 49, R-13

Projected Total (not specified)
RT % of Annual Total 85%

OBJECTIVES:
1. To demonstrate the effectiveness of disodiurn etidronate in preventing postoperative recurrence

of heterotopic ossificotion (HO) in patients with spinal cord Injury, ankylosing spondylosIs and
other severe neurological conditions in which surgical excision of the heterotopic bone is
Indicated.

2. To demonstrate that the prevention of postoperative recurrence allows greater joint range of
motion and improves function.

METHODOLOGY: This long -terra study has utilized three protocols. The patient populationwas restricted to
persons 16 years of age or older who suffered spinal cord Injuries or who, because of other severe
neurological Injuries or Illnesses, developed HO requiring surgical Intervention. The everlmental
drug, EHDP, is administered both pre- and postoperatively for varying periods of lime. In the first
protocol completed In 1974 the patient served as his/her own control. Subsequent protocols were
double -blind studies distinguishable by the length of postoperative administration of drug and
dosage following surgery. Patients are followed closely correlating laboratory studies, clinical
course, joint range of motion and x-ray findings to evaluate the efficacy of the drug.

FINDINGS TO DATE: Examination of current data acquired on patients who received placebo in the
double-blind study, as well as the data acquired tram those who received the drug In the
double-blind study and drug In the controlled study rev.)als rather definitive Information.
Four spinal cord Injury patients had a total of 7 wedge-resections for HO In 5 hips. 2 patients served
as their own control. 2 patients were on the double-blind study:1 receiving EHDP and one placebo.
A comparison of postoperative results following 3 wedge resections among untreated or placebo
patients to results from patients treated with EHDP demonstrated the efficacy of the drug In
prevention of postoperative recurrence, This Is evidenced by the fact that HO was demonstrated
on x-ray less than 3 weeks postoperatively In all 3 non-treated and placebo patients, progressing
to recurrent ankylosls despite efforts to maintain range of motion.
During the past year 2 additional patients entered the series and a total of 4 operative procedures
for the removal of HO have been performed. The study population now consists of 16 patients
who have undergone a total of 26 procedures. Further breakdown of procedures reveals removal
of heterotopic bone occurring about the hip in 15 patients (25 procedures) and removal of
heterotopic bone occurring about the elbow In 1 patient (1 procedure). Among those patients
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receiving placebo, 6 patients underwent a total of 9 procedures. Varying degrees of hetorotopic
ossification recurred after all surgical procedures with recurrence evident within three weeks of
surgehi. 4 of 5 patients receiving drugs who had undergone a total of 5 surgical procedures ex.
periencecl no recurrence.

EHDP Is the first therapeutic agent with definitive effectiveness In Pelaylng and partially preventing
recurrent postoperative HO. In the 3 protocols utilized in this study, the length of time of EHDR
treatment Is variable. After drug withdrawal the extent of HO recurrence appears to be Inversely
proportional to the size of the Initial bane mass and the length of treatment. Maturity of HO does not
seem to Influence the effect ©f EHDP but may influence the recurrence after drug withdrawal.
Longer treatment periods may further decrease the extent of recurrence allowing patients to
achieve and maintain improved joint mobility and function.

APPLICABILITY: HO is a common complication of spinal cord injury necessitating absenteeism and surgical
removal when sufficiently severe to Inhibit range of motion of the faints, particularly the hips, to
make the patient functionally as independent as possible and prevent the usual recurrence of
ectopic bone.
This drug shows considerable promise In preventing recurrence of ectopic bone (HO) formation
after surgical excision.

202 Overcoming Disincentives to the Rehabilitation of 551 and SSD1

Principal Investigator:

Status:
Dot's:
Cost:

Annual Report Reference:

Sybil Batter, MA.; Philip R. Fine, Ph.D.
Gordon H. Doss, MA.
Continuing
June 1976-June 1979
Annmoi $49,627 Projected Total $150,000
RT Annual $49,627 RT.% of Annual Total 100%
# 12, Page 571, R-55

OBJECTIVES:

1. To Identify, define, examine and document the universe of apparent and obscure disincentives
which may be operating among social security beneficiaries as deterrents to the vocational
rehabilitation process;

2. To construct a retrospective profile of SSI/S5DI beneficiaries who successfully complete or do not
complete a vocational rehabilitation program;

3. To examine the Interactive role of apparent, obscure and documented disincentives in the
eventual outcome and vocational rehabilitation process among SSUSSOf beneficiaries;

4. To determine the feasibility of constructing a model capable of simulating vocational rehabilita-
tion outcome responses for selected disincentives;

5. To develop experimental intervention strategies Intended to enhance probability of successful
completion of a vocational rehabilitation program;

6. To provide descriptive statements supported by objective data which address numerous questions
about 551/SSDI beneficiaries Involved in vocational rehabilitation programs who may confront or
may be confronted by univemal apparent and/or obscure disincentives, each subject to the
Influence of unique personal characteristics.

METHODOLOGY: Data on disincentives to vocational rehabilitation will be collected in a two-phase
project. During phase I, RSA 300 data from a national sample (n = 65,155) were analyzed to
obtain descriptive profiles of demographic and other characteristics which distinguish between
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SSI and/or SSDI beneficiaries who completed, as opposed to those who did not complete, a
vocational rehabilitation program. During Phase II of the project successfully and unsuccessfully
rehabilitated clients and rehabilitation counselors will be questioned, utilizing a structured inter-
view schedule, about their perceptions of disincentives to vocational rehabilitation. Analyses of
the data in conjunction with demographic and other biographic information on both groups of
respondents will submit the examination of intergroup differences in processions of deterrents to
vocational rehabilitation.

FINDINGS TO DATE: Vocational Rehabilitation Clients receiving Social Security Disability Insurance and
Supplemental Security income are rehabilitated at a lower rate than non-beneficiaries or severely
disabled clients in general. Furthermore, rehabilitated beneficiaries are underrepresentedamong
clients who were self-employed or working in the competitive labor market at the time of case
closure: instead. beneficiaries are disproportionately employed in sheltered settings and In the
home (i.e. homemakers, unpaid family workers). These findings suggest that severity of disability
accounts, at least in part, for problems in rehabilitating beneficiaries. However, it also appears
reasonable to conclude that disability-related benefits discourage some disabled individuals
from returning to the labor force.

Profiles of rehabilitated and nonrehab ilitated clients were developed for the total client sample
as well as the beneficiary subset. Only three Entry variables were found to distinguish between
clients of differing rehabilitation outcomes in both samples: (1) major disabling condition, (2)
work status at entry Into the program, and (3) source of referral to VR. Status 26 closures were more
frequent among clients whose major disabilities were visual or hearing impairments. amputations,
digestive disorders and genito- urinary conditions (excluding End -Stage -Renal Disease). Similarly,
clients reporting any vocational' or vocationally related activity (i.e. labor force participant,
homemaker, unpaid family worker or student) at program entry were disproportionately likely to
be rehabilitated. in addition, referrals by educational institutions, private organizations, and self-
referrals resulted in above average rates of rehabilitation. Rehabilitation process variables (time
in rehabilitation, types and costs of services provided) were generally poor predictors of closure
status, the exceptions being: (1) number of services received by clients, and (2) agency provision
of restoration services and adjustment training.

For both the Total and Beneficiary Samples, a majority of nonrehabilitated closures were attributed
to breakdowns in agency-client relationships. However, while an inability to contact a client was
the predominant reason cited in case closures In the total client sample, severity of handicap
was the major factor accounting for ronrehabilitated outcomes among beneficiaries.

The results of a comparison of Vocational Rehabilitation orients who are recipients of S5i and SSDI
benefits with their non-beneficiary counterparts are also presented. A brief review of these results
reveals that at entry into the program, beneficiaries differed from non-beneficiaries on a large
number of variables including age, family size, major disabling condition, work status, and
source of referral to VR. However, their rehabilitation programs were quite similar in terms of
expenditures, months In various statuses and services provided. Nevertheless, and as previously
noted, the probability of being rehabilitated was lower for beneficiaries.

APPLICABILITY: The Vocational Rehabilitation Act of 1973 establishes a primary goal of the State /Federal
Rehabilitation Program as the "return of disabled persons. when possible, to substantial gainful
activity,- It is known many severely disabled persons often find it necessary fo app ly for and receive
SSDI and/or 5SI benefits during the course of rehabilitation. Under present Social Security law, a
recipient who subsequently becomes rehabilitated and ready for employment finds himself In the
rather awkward situation of being unable to afford to return to work. Knowledge of the characteris-
tics of clients who are not rehabilitated and disincentives to their rehabilitation Is necessary If
modification to delivery of rehabilitation services and the mellioU In which they are provided is to
be successful.

203 Renal Scintillation Camera Studies as a Method of Following
Renal Function and Lirologleal Management in Spinal Cord
Injury Patients with Neurogenic Bladder

Principe. tnvostigator: Samuel L Stem., M.D.
Status: Continuing
autos: June 4976-May 1909
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Annual Report Rafe ce.
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Annual 461,505 Projected Total $615,U63
RT Annual $49,305 RT % of Annual Total 80%
# 12, Page 125, R-S6

OBJECTIVES:

1. Ta compare results of the comprehensive renal scintigraphy procedure (CRSP) and plain film KUB
x-rays with the excretory urogram in a series of SCI patients with neuragenic bladder to Identify
changes in renal function detected by the scIntigraphla technique and to correlate these changes
with visible anatomic and/or gross functional changes revealed by plain film KUB x-rays and
excretory urograrns;

2. To compare post-void residual urine volumes Measured by renal scintigraphy to volumes obtained
by catheterization;

3. To compare results of renal function measured using the CRSP to laboratory measurements of
serum urea nitrogen and serum creatinIne;

4. To compare abnormalities identified on cystourethrography to functional results obtained using the
CRSP and plain film KUB x-rays;

5. To develop and test a predictive model for future urinary tract complications using past and
present values of results from the CRSP, excretory urogram, cystourethrogram, plain film 'KUB x-ray
and blood chemistry procedures;

METHODOLOGY: Morphological and functional assessment of the genitourinary system will be performed
in a series of spinal cord injury patients with accompanying neurogenic bladder using two
diagnostic routines: (1) CRSP and plain flIrn x-rays of the Kidneys, ureters and bladder; and (2)
excretory urograms, residual urine volume measurements, serum urea nitrogen and serum creotinine
determinations and cystourethrograms during the initial hospitalization and/or at regularly sched-
uled follow-up evaluations. Test results from the two diagnostic routines will be examined to
determine the comparability of data derived from various procedures. Regression equations,
correlation coefficients and other statistical expressions will be calculated to determine the
sensitivity and specificity of each measure.

FINDINGS TO DATE: Preliminary results are available for 71 patients with CRSP's and excretory urograms
(EXU's). Comparison of the results of both procedure sfarthese patients revealed the following: (1)
six had normal EXU's and CRSP's; (2) forty -one had abnormal CRSP studies and EXU's; (3) four had
an abnormal EXU but a normal CRSP study; and (4) twenty had normal EXU's but abnormal
CRSP's. The EXU's and CRSP studies with abnormalities or discrepanices are currently being
compared.

APPLICABILITY: The spinal cord injured patient with neurogenic bladder often has multiple urological
complications which may progress to renal failure and death. Of death occurring in spinal cord
injury patients. approximately 50% are renal deaths, Uralogical problems often prolong the
disability, reciulre protracted or repeated hospitalization, and may preclude some of these
severely disabled patients from returning to vocational pursuits. Improved and less complicated
methods for evaluating renal function In these patients should facilitate urologlc management,
decrease costs of associated hospitalization and allow more continuity of vocational activities as
well as prolong the life of the patient.

204 Long-Term Follow-Up Studies of Pa lents with Spinal Cord Injury
Who Became Catheter-Free Following an Intermittent
Catheterization Program

Principal Investigator:
Status:
Dates:
Cost:

Annual Report Role nom

OBJECTIVES:

1. To evaluate long -lean renal status and complications among patients ha have successfully

Samuel L. Slaver, M.D.
Continuing
June 1976-June 1979
Annual 419,429
RT Annual 414,804
# 12, Page 177, R-57

Pro] Total 458,287
RT % o Annual Total 76%
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completed the intermittent catheterization program (ICP).
2. To compare long -term renal status and medical complication findings on catheter-free patients

with similar findings from those of patients who never become catheter-freeand continue with an
Indwelling catheter.

3. To evaluate chronic bladder changes on follow-up examination and effects of such changes On
upper urinary tract deterioration.

4. To re-evaluate previous literature which suggest iCP followed by a catheter -ftee state is the Ideal
method of long-term urinary tract drainage.

METHODOLOGY: An ICP has been in progress for 6 years. All male spinal cord injury patients enter the
program unless entry is precluded by specific contraindication. All patients are followed on a
long-term basis and studied for morphologic and ft:Inc-item' changes in kidneys, ureters and
bladder. The protocol utilized pyelocallectasis as the determinant ofupper tract (renal) abnormal-
ity. Caliectasis must be present to be considered abnormal. DilitatIon of the renal pelvis or ureter
without callectasis is not reported as abnormal. Degrees of pyelocallectasis are graded accord-
ing to predetermined parameters.

FINDINGS TO DATE: 152 male SCI patients whose acute bladder management included indwelling
urethral catheters have been converted to an ICP with most achieving a catheter-free state.
Twenty-seven percent of these patients were observed to have some degree of pyelocallectasis
on the most recent excretory urogram. Patients with Incomplete injuries were found to have a
somewhat greater risk of developing pyelocaliectosIs. Right side predominance of pyelocallectosis

also demonstrated. Preliminary findings support the contention that intensive urologIcal
follow-up Is necessary for all spinal cord injury patients even though a catheter-free state has
been achieved through use of intermittent catheterization.

APPLICABILITY: Since introduction of the ICP at this Center six years ago, a large amount of data has been
collected on patients who enter the program. These data are being analyzed to evaluate long-
term effects of catheter removal. Long-term follow-up evaluation is necessary to prove or disprove
the efficacy of the catheter-free state as the method of choice of bladder drainage in patients
with neurogenic bladders secondary to spinal cord injury.

205 Pcin in Spinal Cord Injury
Principal inveetlgator : Cecil S. Nepornuasno, M.D.
Status: Continuing

Cost:

Annual Report Reference:

June 1976 - September 1978
Annual $15,497
RT Annual $14,856
# 12, Page 197, R-58

Projected Total $32,000
RT % of Annual Total 93%

OBJECTIVES:

1. To characterize pain as It occurs and Is described by a series of spinal cord injury patients.
2. To analyze and evaluate these characterizations in terms of psychological, physical and demo-

graphic variables on a patient specific and series basis.

METHODOLOGY: Spinal cord injury patients with lesions of at least 12 months duration were asked to
respond to a series of questions about their condition and any associated discomfort/pain
Criteria for inclusion in the study do not include level or extent of lesion or nature of associated
injuries, although these variables will be subject to consideration when data are ultimately
analyzed.

FINDINGS TO DATE: 200 of 356 questionnaires (56%) were completed and categorized into 4 groups by
level of lesion. 160 subject s(8n) reported having experienced pain they believe to be associat-
ed with the spinal cord Injury. These patients were asked to describe the nature of the pain
utilizing a wide variety of objective and subjective descriptors.

The reported incidence of pain was higher among patients whose lesionswere at the neurologic
level of 17 or below. Pain occurred within 6 months of injury for 65% of those patients who reported
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pain. Patients with cervical cord Injuries most often experienced upper extremity pain: trunk
pain was more common among patients with upper thoracic injuries: lower extremity pain was
most often experienced by patinets with ower thoracic and cauda equina lesions. 64 patients
reported their pain interfered with daily 'Eying activities, 32 patients Indicated their pain grew
more severe with time, while only 12 patients indicated a diminution of pain. Patients with low
level lesions were more willing to "trade-off" any possibility of recovery and/or lass of regained
physiologic function for pain relief than were patients whose lesions were at a higher neurologic
level.

APPLICABILITY: Information gathered from this study can be Immediately utilized by clinicians, therapists,
psychologists and vocational counselors In spinal cord Injury rehabilitation programs. These data
may prove useful to the professional rehabilitation specialist in assessing, evaluating and accu-
rately determining the Impact and role of pain as it influences or affects the rehabilitation process.
The findings may lend insight Into the physical and psycho-dynamic aspects of the phenomenon
as it occurs in spinal cord injury and may assist rehabilitation specialists in creating realistic goals
for the patient/client.

206 Bowel Regulation in Spinal Cord Injury
Principal Investigator:
Status:
Oates:
Cast:

Annual ltoparf Reference:

Cecil S. Nepomuceno, M.D.
Continuing
June 1977-June 1980
Annual $6,928
RT Annual $6,928
# 12, Page 223, R-63

Projected Total $20,748
RT % of Annual Total 100%

OBJECTIVES:
1. To determine the medical appropdateness and patient acceptability of a bowel training program

for spinal cord injury patients utilized by this Rehabilitation Center.
2, To document individual modifications of the established program Instituted by the spinal cord

injury patient following hospital discharge.
3. To identify bowel program modifications Initiated by the successfully rehabilitated spinal cord

injury patient which might be integrated into the established program utilized by this Rehabilitation
Center,

METHODOLOGY: Forty spinal card injury patients with complete lesions will participate in a bowel training
program while hospitalized at the Rehabilitation Center. At patient discharge, measures of
medical appropriateness and patient satisfaction will be collected. The patient's bowel program
STOWS will be reassessed upon return to follow-up medical examinations for a period of five years.
Individual modifications of the established program instituted by the pa tientfollawing discharge
will be documented.

FINDINGS TO DATE: As of November, 1977, eight spinal card injury patients who agreed to participate in
the project have been discharged from the Rehabilitation Center. Since these are recent dis-
charges, none have returned for an annual follow-up visit. Analysis of findings has not been
pursued at this time.

APPLICABILITY: Bowel training is an important component of any comprehensive rehabilitation program
for spinal cord injury patients. The bowel training program must be satisfactory to the physician
and acceptable to the patient as well. If a successful bowel training program can be instituted
early in the rehabilitation process, the patient's long-term potential for vocational rehabilitation
may be enhanced.
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207 Electromyographic Findings in Spastic and in Flaccid
Spinal Cord Injury

Principal investigator: Cecil S. Nepomuceno,
Status: Continuing
Oates: June 1977-June 1980
Cost: Annual $12,915 Projected Total $40,245

RT Annual $10,952 RT % of Annual Total 85%
Annual Report Reference: # 12, Page 253, R-65

OBJECTIVES: To demonstrate positive sharp waves and fibrillation potentials resulting from UMN lesions
and to distinguish them from similar electrical activity observed in LMN lesions. Demonstration of
spontaneous actNity will be achieved by use of electromyography. Differentiation will be attempted
utilizing previously developed computer-assisted analysis procedures.

METHODOLOGY: 50 spinal cord injury patients with neurologically complete lesions at the level of T10 or
above will constitute the study population. These patients will be divided equally into two groups
on the basis of flaccidity or spasticity of the lower extremities. A TECA Model 4. Electromyograph
will be used. The proximal. middle and distal areas of both quadriceps, as well as the medial
and lateral hamstrings will be examined. Positive sharp waves and/or fibrillation potentials will be
recorded on magnetic tapes and light sensitive pa perand graded. The magnetic tapes will be
analyzed by computer to extract parameters from positive sharp waves and fibrillation potential
located by the program. For the positive sharp waves, an oscilloscope will be used to Identify the
locations of segments containing data of Interest. These will Include well-defined sequences of
positive sharp waves in which Individual wave packets can be identified. Parameters for each
wave packet will be determined and subjected to an analysis of variance to yield differences
between lesions.

FINDINGS TO DATE: As of November 28, 1977, 9 patients with spastic lower extremities and 4 with flaccid
lower extremities were found to be suitable for inclusion in the study. Patients will continue to be
identified and tested until the projected number of subjects. In each category, has been
achieved. Data will be analyzed, at one time, near the end of the project period.

APPLICABILITY: The Information and findings gathered in this study can be immediately utilized by medical
and paramedical personnel managing spinal cord injured patients. The procedures applied
here can disclose the pathological state of the spinal cord segment below the level of injury,
specifically the integrity of the spinal cente r for bowel. bladder and sexual regulation.

208 Frequency and Volume of Urination in Patients with Spinal
Cord Injuries

Principal Investigator: L. Keith Lloyd, M.D.
Keith V. Kuhlemeler Ph.D.

Status: Continuing
Dates: June 1977-June 1979
Oast: Annual $15,088

RT Annual $13,200
Annual Report Reference: # 12, Page 269, R-66

Projected Total $35,036
RT % of Annual Total 88%

OBJECTIVES:
1. To determine the capabilities of a newly developed uroflowmeter. and the ease it which it

can be applied to clinical situations.
2. To determine the pattern of voiding events in patients ith neurogenic bladder secondary to

spinal cord Injury.

METHODOLOGY: A uroflowmeter was devised which records time and volume of micturItion. The study
population will be divided Into three groups: (1) patients with recent spinal cord Injuries who are

t 6
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admitted for Initial evaluation and therapy. (2) patients who are readmitted for follow-up examina-
tion or for treatment of specific problems, and (3) patients who are rehospitalized for external
sphIncterotorny. All patients will undergo a cystometrograrn with simultaneous electromyography
of the external sphincter as well as urethral pressure profiles, intravenous pyelogroms (IVP) and
the results of the most recent examination will be evaluated for all patients. However, excretory
urOgrarns and cystograms will not be a specific prerequisite for admission into the study popula-
tion.

FINDINGS TO DATE: During the first two months of the study, seven patients were placed in the first group
and two were placed in the third group. The mean void volume for the seven group 1 patients
was 65 mls/vold and ranged from 28 mis /void to 127 ails /void. The mean time interval between
voids was 58 minutes and ranged from 30 minutes to 185 minutes. Intervoid time intervals
decreased dramatically for the two patients in group 3 following sphincterotomy. These finds will
be updated a s more patients enter the study population.

APPLICABILITY: If the clinical usefulness of the uroflowmeter is verified, it can be used by urologists and
physlatrists In various settings. If the uroftewmeter Increases the accuracy of diagnosis or if it can
replace more expensive diagnostic procedures, it could assume a role in standardized urological
examinations and patient management practices.

209 Mechanisms of Pyelon phritis in Spinal Cord Injured Patients

Principal Investigator:
Status:
Dates:
Cost:

Annual Report Ref nee:

George Hernstreet, M.D., Ph.D.
Continuing
June 1977 -June 1982
Annual $60,537
RT Annual 354,608
ir 12, Page 281, R-67

Projected Total $431,585
RI % of Annual Total 90%

OBJECTIVES: To investigate the mechanisms involved in kidney tubule cell destruction in chronic pyelo-
nephritis.

METHODOLOGY: In the first phase of this project kidney tubule cells from rate and human kidneys will be
cultured. The cells will then betradiolobelecl with Cr5 radioisotopes. The second phase focuses
on the development of the Cr51 microcytotoxicity assay and the growth of gram negative E. coil
bacteria and the preparation of lipopolysaccharldes. In the final phase, various cytotoxic
mechanisms will be investigated that may be involved in kidney tubule cell destruction. These
mechanisms include measurement of direct cell mediated cytotoxicity and antibody dependent
cellularcytotoxicity. Target cells include normal cultured kidney cells, normal cultured kidney
cells treated with lipopolysaccharides, and normal cultured kidney cells incubated with bacterial
exotoxins.

FINDINGS TO DAM: Short-term cultures of it kidney and human kidney tubule cells have been obtained.
These tubule cells have been successfully labelled with CR51 and control assay systems estab-
lished for detecting antibody-dependent cytotoxlcity. Rats immunized with purified lipopoly-
saccharlde from Salmonella Re 595 demonstrate pathologic changes consistent with those
seen In pyelonephrltis. Scoring techniques for evaluating these kidneys have been established.
In addition. sera from immunized animals has been shown to have cytotoxicity against syngeneic
cells In tissue culture. Other mechanisms of kidney cell death are currently being investigated.

APPLICABILITY A more precise understanding of immunologic mechanisms associated with pyelonephritis
will be useful In developing more appropriate techniques for the management of urinary tract
Infection and recurrent pyelonephritis. Understanding host-defense mechanisms may be important
in prevention of acute and chronic pyelonephrltis.
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210 The Effect of Dantrolene Sodium with the Mixed Function
Oxidase System of Rat Liver

Principal Investigator:
Status;
Dates:
Cost;

Annual Report Reference:

OBJECTIVES:
1, To study the metabolism

of dantrolene.
2. To study the metabolism of ethylmorphine and determine the amount of cytochrome P-450 and

NADPH reductase In rots pretreated with acute doses of dantrolene.
3. To study the ability of the mixed function oxidase system to be Induced by phenobarbital with the

simultaneous administration of dantrolene.
4. To study the dose effect relationship of dantrolene on the metabolism of ethyl morphine.

To study the recovery of the mixed function oxidase system after pretreatment with dantrolene.
6. To study the effect of dantrolene on the adrenal cortex and glucocorticoids.

Kennon T. Francis, PhD.
New
July 1978-June 1980
Annual $20,818
RT Annual $19,962
*12, Page 321, R-68 (P-8)

Projected Total $46,160
RT % of Annual Total 96%

hexobarbital in male and female ts pretreated with acute doses

METHODOLOGY: Rats will be pretreated with varying dosages of dantrolene. HexcbarbIta I, phenobarbital
or cortisone will also be administered to some animals.

Drug administration will be followed by measurement of sleeping periods. ability to metabolize
ethylmorphine, amounts of cytochrome P-450, NADPH reductase activity and corilsol, and/or
adrenal gland weight.

FINDINGS TO DATE: Since this Is a new project, data analysis has not yet been initiated.

APPLICABILITY: Dantrolene sodium became commercially available in 1974 and has been used to
decrease skeletal muscle spa sticity in patients with various disorders. However, hepototoxicity Is
one reported adverse effect of this drug which should be Considered In further detail. Clarification
of the site of drug action in the liver Is necessary so possible precautions may be token by physi-
cians prescribing the drug.

211 Development and Evaluation of a Communications, Control,
Education and Entertainment System (C2E2) for the Severely
Disabled Based on Commercially Available
Microcomputer Systems

Principal investigator:
Status:
Dates:
Cost:

Annual Roped Reference:

OBJECTIVES:
1. To develop and demonstrate the usefulness and economic feasibility of microcomputer system

applications for purposes of communication, environmental control, computer aided Instruction
(CAI) and entertainment for persons with severely disabling conditions.

2. To disseminate system Information and otherwise promote, encourage and stIrnuiate further
applications and expanded utility via the development of additional software and hardware.

3. To solicit, evaluate and disseminate software and hardware designs created expresslyforuse by
the severely physically disabled.

Chades R, Healey
Now
October 1978 -March 1981
Annual $32,018
RT Annual $32,018

12, Page 381, R-69 (P-131

od Total $83,000
f Annual Total 100%

METHODOLOGY: A model multi- purpose rrricrocomputer system for use by the severely disabled will be
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designed and constructed using comMercially available and custom-made system components.
Appropriate software will also be developed. Implemented and refined. Project-related system
Information will be disseminated to the rehabilitation community, microcomputer enthusiasts,
potential user groups, etc.

FINDINGS TO DATE: Work has not yet been initiated on this project.

APPLICABILITY: Successful development of a microcomputer system for use by the severely physically dis-
abled, coupled with the Involvement of computer hobbyists in the development of future
ware and software Improvements, will allow patients to address many physical needs and
perform numerous activities of daily living with minimal assistance from family members or at-
tendants,
Utilization of units for environmental control, communication, entertainment and education also
will meet numerous psychological as well as physical needs of the severely physically disabled.

212 The Effect of Abdominal and Lower Limb Compression on
Cardiopulmonary Response and Energy Cost in High Spinal
Cord Injury Patients

Principal investigator:
Status;
Dates:
Cast:

Annual Wort Rotiron

OBJECTIVES:
1. To determine the value of pneumatic compressive devices In preventing the occurrence of

arthostatic hypotension among patients having recent injuries to the cervical spinal cord.

C. T. Huang, M.D.
New
June 1978-June 1980
Annual 455,30$
RT Annual 355,308

12, Page 475, R-70

Projected Total $105,000 t 8%
RT % Annual Total 100%

METHODOLOGY: Using the Mobile Automatic Metabolic Analyzer (M.A.MA.), data will be collected on
metabolic responses of spinal cord Injury patients during movement to and rnaIntenance of six
predefined postural changes while wearing an inflatable abdominal corset or bilateral pneumatic
leg splints, Cardiopulmonary responses will also be monitored.

FINDINGS TO DATE: This project has only recently been initiated and no findings are available at present.

APPLICABILITY: It is desirable that tolerance to postural change be achieved during the early physical re-
habilitation of patients having lesions of the cervical spinal cord so they may participate In tilt-
table treatments. Moreover, quadriplegics cannot begin adapting to wheelchair confinement
until able to tolerate an upright position. If artificial abdominal support and/or lower limb con-
striction with an easily achievable effective pressure range can be shown to prevent cardio-
pulmonary distress and/or reduce energy costs associated with achieving and maintaining an
upright posture among quadriplegics, their Initial rehabilitation will be facilitated.

213 Energy Expenditure, Heart Rate, Rhythm and Blood Pressure
In Normal and C.O.P.D. Subjects Engaged in Common
Hospitalized Patient Positions and Modes of Patient Transfer

Principal Investigator: Lillian Erickson, R.N., NI.Sc.N.,
Doctoral Candidate

Status: Now
Dates: Juno 1978-January 1980
Cost: Annual $28,527

RT Annual $18,527

Annual ROM Reference: # 12, Page 499, R-71 -I
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JECTIVES:
1 To compare energy expenditures of normal subjects and subjects with chronic obstructive

pulmonary disease (C,O.P.D.) In five positions and modes of transfer common to hospitalized
patients,

2 To examine the relationships between energy expenditure, heart rate and rhythm and systolic
and diastolic blood pressures among normal and C.O.P.D, subjects.

METHODOLOGY: The Mobile Automatic Metabolic Analyzer (M.A.M.A.) will be used to measure energy
expenditure by normal and C.O.RD, subjects in five positions and modes of transfer. Heart rate
and rhythrn and systolic and diastolic blood pressure of subjects will also be monitored.

FINDINGS TO DATE: Because this project has only recently been Initiated, no findings are curren
available.

APPLICABILITY: A major problem of persons suffering chronic obstructive pulmonary disease (C.O,P.D.) Is
management of scarce energy. If the amount of energy required to assume various bed positions
and carry-out specified transfer modes can be quantified, nursing personnel will have clinical
data upon which to select the most appropriate and energy efficient positions and modes of
transfer for the patient with chronic obstructive pulmonary disease, Thus, energy saved can be
used by the patient to satisfy other energy demands such as his vocation and activities of doily
living.

214 The Effects of Spinal Cord Injury on Helpless Behaviori
A 'Real World' Application of Seligman's Learned
Helplessness Theory

Principal Investigator: Rosemary Wool, M.A.
J. Scott Richards, Ph.D.

Status: New
Dates: June 1978-June 1980
Cost: Annual $30,504

RT Annual $14,504
Annual Report Reference: # 42, Pogo 773, R-72 (P-K)

Projected Total $63,500
RT % of Annual Total 48%

OBJECTIVES:
1. To adapt traditional learned helplessness ssessment tasks (verbal and motor) for use with

spinal cord injured patients.
2. To utilize modified learned helplessness tasks to determine whether personality and coping styles

(e.g. passivity, dependency, depression, etc,) of the spinal cord injured differ from those demon-
strated by non - injured subjects.

METHODOLOGY: During a pretreatment phase, subjects will be presented with solvable or unsolvable
verbal and motor tasks to perform. In a subsequent test phase, subject response to solvable
motor and verbal tasks will be measured.

FINDINGS TO DATE: Analysis of data will not commence until completion of data collection.

APPLICABILITY: In this project, the existence of distinct personality and coping styles differentiating spinal
cord injured patients from non-paralyzed Individuals-will be studied. The learned helplessness
paradigm, a relatively new behavior measure of personality traits developed by Seligman, Is the
method to be used.
This project will contribute to the literature addressing the psychological aspects of spinal cord
Injury and help rehabilitation workers plan and provide appropriate services for these patients.
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Northwestern University (RT-20)
Medical Rehabilitation Research and Training Center

CORE AREAS

neuromuscular Studies Unit

To improve clinical management of neuromuscular dysfunction through
development of advanced techniques in diagnosis and understanding of cause

and control of neuro motor disturbance.

Rehabilitation Services Evaluation Unit

Improving Management and delivery of rehabilitation services through evaluative
feedback of programs, procedures and devices constituting the rehabilitative

process.

Spinal Cord Injury Rehablittatlon Studies

To develop new knowledge in the prevention of medical complications, the
maximization of physical and psychologic function, resocialization and vocational

achievement of the spinal cord injured.

Behavioral Studies Unit

To Improve human performance of the physically disabled through new
understanding of the behavior of the disabled individual, significant others and the

providers of rehabilitative assistance.
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PROJECT TITLES BY 1978 STATUS

COMPLETED

Histochemical and Ultrastructural Study of Human Muscle Spindles:
Spasticity (V, Sahgal. MD.) .. . ... . . . 215

Electrornyographic and Cystometrographic Study of Human
Bladder (P. Kaplan, M D ) 216

The Role of Neurotransmitters in Spasticity Genesis: Response
to Reserpine and NIalamide (V. Sahgal, M D ) 217

Vocational Follow-Up of the Physically Restored Unemployed
(R.Sakalas. M,A.)= 218

Rehabilitation Functional Gain Per Unit Cost (S. Harasymlw, Ph.D.) . 219

The Natural History of Deep-Vein Thrombosis in the Spinal Cord
Injured (J. Yoo. M.D., Ph.D) 220

ABSTRACT NO.

CONTINUING

Conceptual Model of Planning and Evaluation of Rehabilitation
Services (S. Horasymiw, Ph.D.) 221

Prevention of Urinary Tract Infection in Spinal Cord Injury (Y. Wu, M.D.) 222

Post Rehabilitaiton Problems and Costs (S. Harasymiw, Ph D.) . _ 223

NEW

Therapeutic Recreation Outcome (A. Rubin) ... 224

Idiopathic Scabs's: Structural and Chemical Pathology (V. Sahgal, M.D.) ............. .. 225

PROPOSEDSED

Vocational Follow-Up of the Physically Restored Unemployed Spinal
Cord Injured

Ultrastructure of Muscle in Idiopathic Scaliosis

Comparative Study of Sling Supports for the Subluxed Hemiplegic Shoulder

patterns of Sensory Integrative Dysfunction In Adult Hemiplegia

Muscle In Chronic penal Disease
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215 Histochemical and Ultrastructural Study at Human
Muscle Spindles: Spasticity

Principal Investigator: V. Sahgal, MD.

Status: Completed

Dates: April 1976-March 1978

Cost: Annual $19,221
RT Annual $10,743

Annual Report Reference: #10 Page 30, R-22A

OBJECTIVES: To study the morphological (including ultras mature) and histocher iicai changes in human
muscle spindle In spasticity.

Projected Total 562,167
RT % of Annual Total 56%

METHODOLOGY: Techniques previously described in proposal R-22A( 197 ) and our publiaa#lans(Sahg l,
et.al.. 1973; Sahgal, et.al.. 1976) were used.

FINDINGS TO DATE: More than 30 muscle spindles of human spastic quadriceps muscles (two months to
two years duration) have been examined histochemIcally and ultrasonically. The findings
indicate that the muscle spindle In the spastic limbs shows Increased numbers of intrafusal
fibers with marked variation in fiber size. The very small fibers demonstrated histochemical
characteristics of the nuclear bag fibers; that is, two types of ATPase reaction, peripheral nuclei
and Increased sub- sarcolernal oxidative enzyme activity. The increased number of intrafusal
fibers can be explained an the basis of splitting of the nuclear bag fibers. This splitting Is perhaps
the result of mechanical stretch exerted an the muscle because of continuous spasticity and
periodic extensor spasms. Mechanical hypothesis of stretching as a cause of fiber splitting In
intro and extrafusal fibers has been proposed to explain similar findings in myotonic and other
dystrophies.
The close resemblance of the small fibers to the nuclear bag fibers suggests selective splitting of
the nuclear bag fibers with preservation of nuclear chain fibers. The significance of this finding
and the physiological correlation are not clear,

APPLICABILITY: The practical use of this work has been and will be twofold:

Clinical practice. The development and application of these procedures (quantitative histo-
chemistry and structure of human biopsy muscle) Is significantly Improving the accuracy of
muscle disease diagnosis.
Clinical research. These procedures and the new Information they are beginning to produce
apply directly to the clinical research problem of understanding what is "wrong" with muscle
and Its nerve control in such rehabilitation-relevant problems as spasticity. It Is from this informa-
tion that a rational means of preventing, curing or controlling spasticity can be achieved.

216 Electromyographic and Cystornetrographic Study of
Human Bladder

Principal Investigator: P. Kaplan, M.D.

Moira: Completed

Dates: March 1975-March 1977

Cost: Annual $
RT Annual $

Annual Report Reference: #10, Page 36, R-37

ctea Total $12425
of Annual Total

OBJECTIVES: To determine whether electromyography of the human urinary bladder provides useful
diagnostic and function monitoring Intonation In the spinal cord Injured patient.
The specific objectives are to determine if there Is a quantitative relationship between bladder
pressure, volume and electrical activity and whether this relationship is unique (diagnostic) In
neuragenic and spastic bladders fallowing spinal cord Injury: to evaluate the effect of atropine
and urecholine on the bladder EMG.
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METHODOLOGY: We have recorded and measured the electrical activity of the human detrusor muscle
during filling and emptying and have noted the rhythmicity of the potentials. We observed the
mean potential duration of the waves as well as the amplitude. At the same time, we measured the
changes In bladder pressure using cystometric methods. What we have Intended to show Is a
correlation of abnormalities In cystometric measurements and abnormalities In the elec-
trophysiological activity of the detrusor muscle.
Forty-five spinal cord Injured patients with upper and lower motor involvement of the bladder and
five control patients have been studied. In addition, some patients were followed with serial
measurements. These procedures started within a short time after the spinal cord injury and were
repeated as clinically indicated.

FINDINGS TO DATE: Data analysis of the project to date reveals the following:
Bladder electromyography has revealed distinct patterns for the various abnormal sub-groups
which are separate and distinct from the control data. For patients with lower motor neuron
bladders and absent bulbocavernosis (BC) or anal-cutaneous (AC) reflex little bladder EMG
activity could be found. For patients with a positive bulbocavemosis reflex (BC+) but with cys-
tometric evaluation compatible with a lower motor neuron bladder, decreased bladder electri-
cal activity was noted. However, the activity was more than the first group. For patients with a
positive bulbocavemosis reflex and a cystometric evaluation showing a pattern of upper motor
neuron type bladder, Increased bladder electric activity was noted. in patients with paralyzed
bladders, whether they were upper or lower motor neuron bladders, a decrease In the electrical
potential duration was noted,
In addition to these static characteristics the dynamic cystometric evaluation showed that as the
pressure and volume increased the frequency and amplitude of the electric potentials increased
and the duration decreased in hypertonic bladders. However. in hypotonic and lower motor
neuron bladders the reduction in electrical activity was such that significant statistical correlations
were not noted.
The electric potentials were unchanged with changes of position of the electrode; likewise, when
one or two electrodes were implanted.
Atropine reduced but did not abolish electric potentials in upper motor neuron bladders.
Urecholine increased electric potentials in lower motor neuron bladders whether those bladders
were BC+ or BC. The electric potentials are thus probably produced by the smooth muscle
cells of the bladder wall.

APPLICABILITY: Urinary bladder problems of Infection, stone formation, obstruction and hypeillexia are
common and costly deterrents In rehabilitation Of the spinal cord injured person. Many of these
can be prevented or reduced by careful assessment of bladder function and correct manage-
ment. Bladder EMG is a new sensitive and quantitative measure of neurogenic bladder type.
Jobs of spinal cord injured are interrupted all too frequently by the urinary tract problems in-
dicated above and death occurs in at least 10% of these patients because of urinal/ tract
infection and renal failure.

217 The Role of Neurotransmitters in Spastic nesls:
Response to Reserpine and Nialamide

Principel Investigator: V. Sahgal, M.D.

Status: Completed
Dates: AprIl 1976-March 1978
Cost: Annual $20,204 Projected Total $58,791

RT Annual $13,873 RT % of Annual Total 69
Annual Report Reference: #10, Page 58, R-38A

OBJECTIVES: The objectives of this study have been to critically review the literature In reference to this
subject and to present new data concerning the effete-Hon of neurotransmitters following spinal
cord Injury and relation of these changes to onset of spasticity in experimental animals.

METHODOLOGY: Twenty white rats were employed in the present study. All experimental animals were
anesthetized wtth .1-.15 ml of Nembutal. In 16 rats, a lamlnectamy was performed at the level of the
upper thoracic (T-6) level and the spinal cord was transected. Eight rats served as controls. The
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animals were killed 1, 3, 5 and 8 days after transection by means of intracardiac puncture to
eliminate extensive bleeding into the spinal cord. Parts of the cervical, thoracic, and lumbar spinal
cord were removed and frozen In isopentane cooled with liquid nitrogen at -160°C. Tissues were
then transferred to a VIr Tls Freeze Dryer (Model 10-800) and dried for three days at temperatures of
-aryc and a vacuum of 5-10 microns. Tissues were treated with formaldehyde vapor for two hours
Of 65% humidity and then infiltrated with paraffin for 20 minutes in a vacuum ovenat 30 pounds of
pressure. The blocks were embedded in paraffin, stored in darkness, desiccated and sectioned (8
to 10u). Sections were mounted for fluorescence microscopy and were viewed with the Zeiss
Ph;io- microscope II. Slides were made using High Speed Ektachrome film.
Sections of .:.7.ervical, thoracic, and lumbar spinal cord were made of all rats and stained for
cholinestera a activity according to the method of Koelle and Friedenvall. Nissl, Luxol Fast clue
and H&E stains were also made on all sections to ascertain the general morphological Integrity.
All animals were neurologically evaluated every 24 hours. A sensory examination using pin-prick
was used to ascertain the level of the lesion. The state of flaccidity or spasticity following transection
was evaluated by observation of the rat's gait or spontaneous movement, by passive mot ion of the
extremities to monitor tone and rigidity. and by eliciting mcnosynaptic and polysynaptIc reflexes.

FINDINGS TO DATE: in the present study, In the non'nal spinal cord of rat catecholamine fluorescence was
observed In the anterior and lateral funlcuil of the white matter throughout the spinal cord. In the
gray matter highest accumulation of fluorescent fibers was seen in the Intermediolateral column of
the thoracic cord. At other levels, that is cervical and lumbar, maximal fluorescence was seen In
the internuncial regions while In the ventral horn cells both green and yellow fluorescence was
observed. This fluorescence was most prominent in the cervical and lumbar regions. Very little
fluorescence was observed in the posterior gray zone.
Our results show that after complete transection of the thoracic cord the rat for the first 24 hours is in
a state of spinal shock as evidenced by flaccid paralysis and loss of all sensations. This stage is
followed 3 days later by a stage of flexor recovery manifested initially by mass reflex and later on
by laterallzed withdrawal. After two weeks the animal behaves like a typical spinal animal
showing spasticlty, placement reactions, skeletal deformities, and automatic bowel and bladder
function.
Corresponding to the above clinical state 24 hours after transaction, there was marked increase in
fluorescence at lesion level (absent on saline perfusion) while below the level of the lesion the
distribution remained normal, The cholinesterase distribution pattern showed a decrease In the
activity of this enzyme at the level of the fesioqund normal pattern below. This indicates that the
stage of spinal shock might be related to this marked incrdase in catecholamines possibly blood
element derivect
With the passage of time, (72 hours) below the lesion the catecholamine fluorescence begins to
decrease and spasticity begins to set in. As time passes, up to three weeks in our studies the
catecholamine fluorescence virtually disappears and the animal clinically shows evidence of
spastic paralysis. Cholinesterase activity, however, showed a decrease only at the level of the
lesion where a prominent gibbus was observed; while below the level of the lesion the distribution
was normal.
The decrease in catecholamine fluorescence over a period of time after spinal cord transection
has been previously observed by Carlsson et al (19631 and our observations correspond to theirs.
Correlating the clinical neurological profile of the dnirnal with the catecholamine distribution and
cholinesterase activity Indicates that a monoamine and quartemary amine Interaction is Impor-
tant for normal motor function. Our study suggests that a decrease of catecholamine in the
presence of normal cholinergic activity might form the pharmacologic basis for spasticity after
spinal transection,

APP ICABILITY: The utilization of research results will involve physicians and scientists In medical and
comprehensive rehabilitation medicine centers. The impact of the utilization of the data will be
that the foundation has been broadened in understanding the relationship of neurotransmitters
and spasticlty; adding these Informational building blocks will allow research decisions to be
made about cause and development of effective agents to prevent or control spasticity in the
rehabilitation setting.

218 Vocational Follow-Up of the Physically Restored Unemployed
PlInclpal Investigator: R. Sokalas, MA.

Status: CorrirAeted
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Dates: September 1976-August 1977

Cost: Annual $ Projected Total $35,937
RT Annual $ RT % of Annual Total

Annual Report Reference: #10, Page 79, R-45A

OBJECTIVES: The purpose of this project Is to confirm feasibility, demonstrate preliminary outcome and
provide operating procedures for Increasing vocational placement of the severely disabled
physically restored who are unemployed (PRU), by use of a planned vocational follow-up
program. The specific objectives are to:
1. Identity who the PRIJ are.
2. Select a cohort of PRU with highest probability of vocational placement and describe the

criteria for selection.
3. Provide a comprehensive vocational service program to the cohort, directed at paid job

placement; describe that program, Including cost of service and potential sources of pay-
ment.

4. Deterrnine success of the' placement effort.
5. Detennlne the expected impact of a planned vocational follow-up program on PRUservedby

an average comprehensive medical rehabilitation center.
a. Describe the key procedural steps, time frame and problems to be anticipated in a model PRU

vocational follow-up program.

METHOWLOGY: The project was executed in ten interlocking phased steps consistingisting of the following units

1. POpulation Identification
2. Sample Selection and Telephone interviewing
3. Questionnaire 'Design
4. QuestIonnalta Completion and Analysis
5. Client Selection and interview Thls phase consists opf vocational counseling, Identifying

(through a newly developed Job Potential Readiness Scale JPRS) client groups most appro-
priate for the vocational rehabilitation programs. It was composed of 13 subjects considered
most appropriate for vocational counseling, work evaluation and placement. Seven subjects
were selected for placement into the vocational evaluation program.

6. Work Evaluation
7. Placement
8. Monitoring and Scale Revision
9. Evaluation
10. Dissemination,

FINDINGS TO DATE:
1. The newly developed Job Potential Readiness Scale (JPRS) consisting of five Indicators (Transpor-

tation, Medical Status, Motivation. Self-Image and General Employability)was found to be valid
(pl .001) when correlated with known vocational outcomes and ranks by VR counselors. "Predic-
tive" power of the scale based on retrospective analysis was high: 98 percent of employed
individuals scored greater than 195 (1 standard deviation above the mean ) and 82'percent of
unemployed scored below the cut-off point.

Based on these very encouraging preliminary findings an improved scale and prospective vali-
dation will be undertaken in a definitive proposed project (PR-42B).

2. Seven of thirteen physically restored unemployed who met the criteria for "likely to succeed" in job
placement were processed through the vocational counseling, work evaluation and job place-
ment program (22 days, 132 hours). Six of the seven clients completed the program. Five of the six
(83 percent) were placed, in college or paid jobs at eight months follow-up. The demonstration
sample consisted of three paraplegics, one quadriplegic, one right hemlplegic and one person
with multiple sclerosis.

3. The most frequent problem interfering with job preparation and placement was lack of transportation

4. A systematic, routine follow-up program will facilitate employment of the physically restored
unemployed.

APRICABILITY: The procedure studied and demonstrated In this project Is clearly and directly related
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to maximizing the frequency and speed of vocational placement of the severely physically
disabled by integrating the vocational follow-up procedure Into the comprehensive medical
rehabilitation process.
It is anticipated that the physically restored unemployed meeting follow-up vocational service
selection criteria will be eligible for state-federal VR services and will, in fact, be a source of clients
for the VR program.
Policy change Implications include justification for third party payment of follow-up vocational
services as an Integral component of comprehensive medical rehabilitation. Of specific Impor-
tance is the concept of need for early post discharge continuation of vocational services and the
support and payment for those services by third parties,

219 Rehabilitation Functional Gain Per Unit Cost
Principal Investigator: S. Ilarasyrniw, PhD.

Status: Completed
Dates: April 19774v1arch 4978

Cost: Annual 810,889
RT Annual $8,457

Annual Report Reference: #10 Page 153, R-62

Projected Total $20 ,635
RT % of Annual Total 78%

OBJECTIVES:
1. To identify potential costs of rehabilitation by level of admission functional impairment.

2. To identify extent of functional Improvement and cost according to types of service provided
during comprehensive medical rehabilitation.

METHODOLOGY: Two-hundred and thirty-one physically disabled spinal cord injered (SCI) and cerebra-
vascular accident (CVA) patients were derived from 10 comprehensive medical rehabilitation
centers (CMRC) In the United States. A theoretical cost-function Indloator was developed using,
the Barthel Index measure of self -care and mobility. Theoretical, assumptions were then tested
with a large data set at 302 right and left hemiplegics and 271 traumatically injured paraplegics
and quadriplegics from one CMRC. The cost and functional gain factors were expanded to
Include more refined service variables (e.g., physical therapy costs, gainlhmobility). From these
Barthel-Unit costs (cost of service divided by change In Barthel Score),Or "WC", were calculated
and plotted according to functional level, at admission or percentage of maximum possible
functional Improvement achieved.

FINDINGS TO DATE: The principle findings ore:
1. The cost per unit increase in function of hemlplegic and spinal cord injured patients is four to eight

times higher when 0 to 25 percent of maximum functional improvement is achieved, compared
to when 51 to 100 percent Is achieved. When plotted, a characteristic backward "..1" shaped curve
results. This means efficiency of rehat2ifitatIng low function achievers is very low. Certain quadri-
plegia and right ihemiplegics are particularly Inefficient candidates for rehabilitation.

2. Patients with Barthel admission scores of about 20 to 60 are more efficient rehabilitation candi-
dates than those with soores of 1-20 or 61-100.1n general, quadriplegics and right hem ipleg los are
the leel efficient candid/etre&

APPLICABILITY: The findings of this study may be considered In future patient screening for admission to
the Rehabilitation Institute of Chicago and other comprehensive medical rehabilitation
hospitals. As more data accumulate in the REHA815 data base. more refined decision models
can be developed to identify the potential favorable arid unfavorable cost-benefit of rehabili-
tating a patient with a given set of characteristics, e.g.. 32-year-old paraplegic. complete lesion,
male with eighth grade education versus right herhiblegic, CVA, 52-year-old female with a
college degree. Using such tactors may provide more reedier crItena ferscreenlrig patients with
the best potential for rehabilitation. More efficient alternatives than comprehensive inpatient
rehabilitation may be necessary for some (e.g, selected services at home or even outpatient
services.
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220 The Natural History of Deep-Vein Thrombosis in the
Spinal Cord Injured

Principal Investigator: J. Yao, M.D., PhD.

Status: Completed
Doles: October 1976-June 1977
Cod: Annual $ Projected Total $13,475

RT Annual $ RT % of Annual Total
Annual Report Reference; #10, Page 167, R-63

OBJECTIVES:

Delineate the natural history of acute deep-vein trornbosls In cord Injured patients. Particular
attention wilt be paid to: time of onset from time of Injury, patient's age, sex, level of injury,
completeness of injury, muscle tones at onset of thrombosis, etiology of injury, associated major
Injuries and operations, and medical Illness that might predispose to thrombosis (e.g., congestive
heart failure or history of venous insufficiency).
Compare deep -vein thrombosis Incidence using these simultaneous assessment techniques:
clinical evaluation, Doppler venous flow studies, Impedance plethysrrrography (IPG), and
radioactive 125 I fibrinogen scanning and venography (contrast or isotopic), If indicated. Deter-
mine the frequency of complications of venous thrombosis such as fatal and non -fatal pulmonary
embolism.

METHODOLOGY: Each patient must have spinal cord damage and must have no significant trauma to the
lower extremities or pelvis that would make the assessment techniques physically or technically
Infeasible.

Each patient will be examined upon admission and the pertinent historical and physical findings
noted. Each patient will receive a battery of tests within 24 hours after admission: 1) clinical
assessment for deep-venous Thrombosis, 2) Doppler venous flow studies (Yao and Bergen.1974), 3)
Impedanceplethysmography(Yao, et al,1974), and 4) 12, I fibrinogen scanning (Todd. et 01,1976).
The non-Invasive tests (IPG and Doppler) will be provided by the Blood Flow Laboratory (NMH),
while the 125 I fibrinogen uptake test will be done by the Nuclear Medicine Department (NMH).
These tests will be repealed each day of the study, until either the patient develops evidence of
deep-venous thrombosis or he has had two negative scanning periods. (If the first scanning period,
7-10 days, shows no evidence of thrombi, the patient will be re-Injected and studied for a second
period). If after two scanning periods (14-20 days), the patient has not developed venous throm-
bosis, he will be discontinued from the study. If the Doppler or IPG are positive and the scan is
negative, the patient may have a phlebogram for confirmation of the diagnosis (at the discretion
of the attending physician). All positive results will be relayed to the attending_ physician and the
decision for treatment will be his.

FINDINGS TO DATE: Analysis of the results of the study, in which 12 patients were ncluded, demonstrcatedi
the following:

1. One patient died of cardiac arrest six days after injury; the contributing cause of death, if any,
was unknown,

2. Venous thrombosis was detected by 1251-flbrIncgen scan in nine of eleven patients (82 percent).
The impedance plethysrnograph detected venous thrombosis In six patients (54 percent), while
the Doppler technique found abnormal venous flow in only three patients (27 percent). Clinical
examination at the bedside by nurses and physicians revealed deep-vein thrombosis In no
(0 percent) patients.

3. Venography as the definitive test for venous thrombosis was used in only five patients. All five
patients (100 percent) had veneus thrombosis documented by venography; all five patient s (100
percent) had positive 1251-fibrinogen scans; three of five (60 percent) had positivelPf3, two of five
(40 percent) had positive Doppler response; none of the five had clinical signs/symptoms of
thrombosis,

4. On the basis 0i-1251-fibrinogen scan, the first signs of deep -vein thrombosis in The leg occurred three
days post-injLey. In one patient evidence of Thrombosis was found 20 days and in another 32 days
post-Injury. The averesee time of onset of "thrombosis" In this small sample was 9.6days post-injury.
as detected by 125i-fibrinogen scan. In the five patients with positive venograms the mean
duration post -injury was 8.6 days. In the same five patients, 1251-fibrinogen became positive at 7.2
days. Theses data on mean onset time must be considered only tentative because of the small
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principle.

APPLICABILITY: Deep -vein thrombosis of the legs occurs rather frequently during the first three months
following spinal cord Injury; more often than had been apparent. When a piece of this throm-
bosis breaks off, it lodges in the lung, blocking an artery and leading to lung tissue damage and
occasionally death. When deep-vein thrombosis occurs during rehabilitation It stops rehabili-
tation until the threat Is well under control, often a period of weeks. We are attempting to under-
stand when and how this thrombosis occurs so that It can be prevented.
On the basis of this pilot study, RSA has funded through non-RT center funds (13-P-59111/5) a
three -year study entitled "The Study and Treatment of Deep-Vein Thrombosis in the Spinal Cord
Injured.- The definitive research project product is expected to be a reliable and valid natural
history description of deep-vein thrombosis in the first 30 days after spinal cord injury as well as
rational plan for early detection and/or prevention of deep-vein thrombosis on the basis of the
natural history and several new alternative methods of intervention.

221 Conceptual Model of Planning and Evaluation o
Rehabilitation Services

Principal Investigator: S. Harasymiw, Ph.D.

Status: Continuing
Dates: August 1975-August 1978

Coat: Annual $35A13 Projected Total $77,321
RT Annual $28,601 RI % of Annual Total 81%

Annual Report Reference: #10, Page 68, R-39
OBJECTIVES:

1. To develop and refine a theoretical model that incorporates the parameters of time scale, life
function scale, agents involved in the process of rehabilitation, disability conditions.

2. Develop a set of standardized scales and/or indicators measuring relevant life functions (e.g.
mobility, self care, work adjustment) to measure changes that occur during the process of rehabili-
tation.

3. Develop a computer based simulation system that would incorporate the various components of
the model to test and evaluate Its practicality.

4. Based on the conceptual model and its simulation system by computer a model for planning.
management and evaluation of rehabilitative services would be built and machine generated
cork and life function indicators would be developed to serve as aids in the planning. delivery and
evaluation of rehabilitation services.

5. Develop and maintain a computer accessible standardized data base on four disability groups
that will provide the "real world- base for the model as well as serve various empirical Investiga-
tions.

6. Based on normative information, modes of rehabilitation derived from the model would be
presented. Data base analysis and evaluation of the rehabilitative process from a cost benefit and.
cost effectiveness modes would be made and alternative modes of rehabilitation would be.
presented.

METHODOLOGY: The individual project components follow.
1. Structuring of the theory
2. Modification of life function scales.
3. Empirical data collection.
4. Data Normalization.
5. Development of prototype simulation model (trajectory and parameters).
6. Development of four disability comparisons model (trajectory and disabilities
7. Development of a rehabilitation agency and activities simulation model (trajectory X disability X

agents-agencies).
a. Development of an Integrated systems approach.

FINDINGS TO DATE: Work in the current reporting period was in the areas of model structuring, life scale
modification, data collection, data normalization and simulation model structuring.
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To date. coding of over 30000 RIG patients has been made. Of these, 600 are categorized as
spinal cord Injured (both paraplegic and quadriplegic), 1A00 are herniplegic, 150 are identified
as amputation and 1.150 are of varied disability categories (e,g, non-traumatic paraplegia
and quadriplegia, 300; cerebral palsy, 70; cerebral trauma, 90).
In addition to the core 183 REHABS variables collected on all subjects, study specific factors
concerned with patient vocational, psychological, and recreational adjustment are being
monitored on a patient sampling for both the rehabilitation phase and post-discharge; these
Include such Instruments as MMPI, WAIS. Bender, on over 1,000 patients,

The scaling approach by means of multiple regression analysis was utilized in exploring factors
that could be predictive of successful vocational rehabilitation. The JPRS (Job Potential Readi-
ness Scale) combined psychological, motivational, and environmental factors, In a scaled
subset, to isolate the variables that were statistically different between those who were unem-
ployed versus employed.

A paper, titled "The Predictive Validity of Certain ADL Items as They Relate to Occupational
Therapy Service In comprehensive Medical Rehabilitation'', was presented at the National
Occupational Therapy Conference. Analysis indicated that two specific ADL items could be
Isolated at patient entry to the rehabilitation phase that would be predictive of overall function-
al gain; they related to fine and gross motor control.

Treatment delay related to functional outcome for hemiplegics was the subject of another
paper presented at the Notional Occupational Therapy Conference. This paper presented the
specific hypothesis test that hemiplegic patients with shorter treatment delays (duration
between onset of herniplegia and initiation of a rehabilitation program) will achieve greater
gains In the areas of self-care and upper extremity function than individuals admitted to re-
habilitation after a longer period has elapsed since the time of injury. A sample of 444 right and
left hemiplegic patients with delays of 1-30 days, 31-60 days, 61-90 days, and greater than 90
days were used in this study. The dependent variables were the amount of functional improve-
ment from admission to discharge and the actual discharge level of function as measured by
the Barthel Index, and several other functions. A statistically significant effect was found con-
firming the posed hypothesis.

The function model, relating an individual patient's performance over time, underwent further
restructuring in terms of classifying both the quantitative and qualitative factors that comprise
measures of rehabilitation process and outcome. A computerized outputting model, utilizing
actual case data, was used to generate a graphic representation of function of patient profile.
The profile was used across part of the functional vectors to describe the progress of the patient
over time from admission to discharge to follow-up.

Further conceptualizing dealing with the evaluative usage of the model was presented at the
National Occupational Therapy Conference. This paper deals with the use of the model to
evaluate rehabilitation process and the evaluation of rehabilitation effectiveness. By means of
the model's normative structure across the components of performance, effort, efficiency,
adequacy, many varied observations, received through an established data collection system,
can be recoded Into more concise forms, Circular graph profiles can be generated to compare
various aspects (vector patterns) of "Effectiveness Criteria" concerning one Individual, one
group, or various groups of individuals.

In addition, a preliminary analysis of current and long-range costs and long-range benefits of
comprehensive rehabilitation was completed. The analysis was done for traumatically injured
paraplegics and quadriplegics and, within both groups. for men and women separately. The
results Indicated that a return of about two dollars can be expected from each dollar spent on
"comprehensive" treatment compared alternative "average" treatment based on physical
and occupational therapy in the general hospital.
A similar cost benefit comparison was undertaken for focal cerebral patients. Preliminary results
show that re-employment and self-care benefits realized produce a much smaller present
benefit differential for comprehensive care even before their tabulation over the life span. One
apparent conclusion is that focal cerebral comprehensive rehabilitation candidates need to
be carefully selected.

Models for evaluation of medical rehabilitation have not been developed to the point where
cost of choice of rehabilitation modality can be assessed. Increasingly the choice is really when
and how much to augment the basic therapies with supportive procedures. such as psycho-
logical and social work counseling, and in-house vocational rehabilitation. With this fact in
mind, a system of two term equations has been developed to permit finding the difference in
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Inputs and outputs on each parameter. Central benefits considered are costs avoided for
rehospitalization, self-care costs avoided, and increased earning power. The model allows the
expression of each benefit on a discounted basis in terms of relevant outcome units, as well as
cost units. This will permit cost-effectiveness comparisons between benefits and the calculation
of non-priced output trade-offs within the model on a present valued basis.
The structuring of a total system model underwent considerable development over the past
three years. The ultimate goal Is to enter a patient's demographic and psychosoclai character-
istics and, by means of a simulation model, Information pertaining to outcome cost and func-
tional status would be generated.

APPLICABILITY:
Facility Mangement. The dema nd. for cost efficient operations requires management structures
where alternate decisions have a best fit in a given budget. A theoretical service model ground-
ed by an empirical data base and designed for machine simulation would facilitate manage-
ment of rehabilitation systems.

Teaching. From the standpoint of teaching rehabilitation science, a theoretical model of
rehabilitation is needed to facilitate conceptualization of the rehabilitative process and to
Illustrate and Interrelate such concepts as: prevention, trauma. rehabilitation. habilitation.
exceptionality and process monitoring, recovery curves, trauma and decreased efficiency
curves, functional efficiency profiles, systemic Interrelationships and normalizations of curves for
handicapped and non-handicapped populations.
Research. On the basis of the theoretical model, programmatic research could be conducted
more efficiently because model simulation would be based on theoretically and empirically
derived environmental inputs, empirical grounding and heuristics. By means of this model a set
of recovery rates with alternate rehablItative environments, different disability groups and
different agents operating on the disabilities could be simulated and compared with practice
in the -real world" environment for more effective research problem solving.
Patient-client management. In patient -client management environment, (e.g., physical
therapy, rehabilitation counseling), knowing the types of differential probabilities of success for
given Individuals, disabilities, and rehabilitatin methods would facilitate the selection of alter-
natives providing the most successful outcomes.

222 Prevention of Urinary Tract Infection in Spinal Cord Injury

Principal Investigator:
Status:

Y. Wu, M.D.

Continuing
s: April 1978-Septem 1978

Cost: Annual $18,997
RT Annual $15,479

#10, Page 121, R-46Annual Report Refers

Projected Total $35,810
RT % of Annual Total 82%

OBJECTIVES: This project Is divided Into two major objectives:
A. Evalisallon of the dynamic mechanism of the bladder against Infection.
B, Developmenri and evaluation of devices which facilitate bladder infection prevention

and/or management.
METHODOLOGY:

A. Evaluation of dynamic defense mechanism of bladder against infection. Confirm CURDT tom-lulu
In vivo in spinal cord Injured subjects with neurogenic bladder.
1. Measurement of post-catherization residual urine volume.
2. Evaluation of bacterial doubling time in bladder. Determine effect on bacterial doubling time

of anti-bacterial agents.
B. Development and evaluation of devices which facilitate bladder infection prevention and/or

management.
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1. Clinical evaluation of RIC catheter kit.
2. Develop and evaluate home monitoring system for bacteriuria.
3. Develop and evaluate home catheter sterilization procedure.

FINDINGS TO DATE:

Measurement of post -catheterization residual urine volume and Its relation to extent of
bacteriurlo. It was discovered that It was unnecessary to carry out this test procedure because
small volumes (less than 10 cc) do not significantly contribute to maintaining bacteria in the
urine. Because the expected residual urine volume following catheterization Is less than 10 cc
(normal individual's voiding residual Is less than 1 cc), with a bladder capacity of 300 cc the
dilution ration (bladder capacity divided by residual urine) is much greater than 30 times. From
the RIC Bladder Graph the Safe Emptying Interval then would be !anger than the time period
between intermittent catheterizations. Thus sterile urine can be achieved or maintained when
the patient is on a g4h Intermittent catheterization program, despite a residual of 10 cc or less.
In vivo bacterial doubling time. The bacterial doubling time is one of the major factors that
affects the Safe Emptying Interval and hence the ability to clear the urine of bacteria.The actual
doubling time In viva depends on the type of organism, the use of antibacterialagents and the
residual urine volume (which. if large, reduces the chance of suppression of bacterial growth by
contact with the bladder mucosa). The in viva doubling time of the common organisms (e.g..
E. Coll. Pseudomonas. Kiebsiella. etc.) is 35-to minutes.

Effect of instilled antibacterial agents on bacterial doubling time. Because it is difficult to find
patients with bocteriuria on intermittent catheterization, a modified method isnow being tested
In the laboratory with the use of a simulated bladder. Both sterile urine and broth are being
tested as culture media. The problem of in viva measurement of doubling time, withor without
anti-bacterial agents. delayed completion of the project to September 1978.

Evaluation of the RIC-Wu Catheter KIt. Initial, clinical evaluation of the RIC-Wu Catheter Kit
compared to the conventional (Bard) kit has been completed in ten patients.

Preliminary results indicate that the vast majority of the nursing staff find the RIC-Wu Catheter Kit
more convenient and quicker to use than the conventional kit. Further, the nursing staff who
observed patients during self- catheterization feel that patients find the RIC-Wu easier to use.
Most of the patients and nurses noticed the following advantages: less chance of contamina-
tion, portable, accessible from the wheelchair, fewer steps and faster, easy teaching and
learning, less professional time Involved, and less material needed.

Home catheter sterilization procedure. Various chemicals and a boiling technique for sterili-
zation of the Reusable Penrose Catheter were evaluated. It was found that Betacilne is a reliable
chemical for sterilizing the catheter and also for lubricating it. Alternatives are available, such as
H202 and boiling in a pressure cooker, but then additional lubricant is needed.

APPLICABILITY: The possible procedure changes could be:
a. Shift from use of current expensive and Inconvenient catheterset to RIC Catheter Kit. (The

Illinois Tool works has applied fora patent for the RIC-Wu Catheter Kit and has been marketing
It nationally since early In 1977.)

b. Routine determination of bacterial doubling time and use of bladder emptying frequency chart in
bladder management,

c. Broader use (or non-use) of bladder additives to prolong bacterial doubling time.
d. Method of home sterilization of the intermittent catheter.
e. Method of home - determination of urine sterility.

223 Post Rehabilitation Problems and Costs
PrInelpal investigator: S. Harasymlw, Ph.D.
Status: Continuing
Dales: Aprli 1977March 1979
Cost:

Annual Report Reference:

Annual S45,205
RT Annual $53,165

Page 139, R-60
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Projected Total 791368
RT % of Annual Total 82%
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©BJEi TIVES: The overall purpose of this project is to study severely disabled individuals during the rehabili-
tation postdischarge period to determine why some patients are maintaining successful
adjustments while others require multiple hospital readmissions. The specific objectives are to

. obtain an accurate knowledge (type and rate) for each major disability of follow -up stresses and
complications In medicine, mobility, self-care, work adjustment and performance, involvement
with family and significant others;

2. Identify ways that patients have adjusted to problems arising post-discharge and Identify tech-
niques that can prevent complications and facilitate adjustment In other patients;

3. compare the needs, costs and recovery stages of the disabled who have gone through rehabili-
tation on first admittance and those of patients who have had several readmissions.

METHODOLOGY: The subjects for this study will consist of 320 randomly selected RIC patients discharged
in 1976, 1977 and 1978. Dichatornus classification will be made In terms of patients who are first
admits and readmits, regardless of the reason for readmit-lance. Patients will be categorized
under the major categories of spinal card Injured. focal cerobral and "other".
The Instruments for data collection are specially designed questionnaires to be administered
through telephone and personal Interviews.
Initial patient functional performance data at admission and at discharge will be taken MOM
the Rehabilitation Information System (REHABIS) for patients discharged in 1976, 1977 and 1978.
The Information consists of demographic data, type and extent of Impairment, type and extent
of disability, type, amount and cost of services provided. REHABIS also has the capacity to input
post-discharge follow-up data relevant to continuing handicapping conditions, vocational
placement or extent of Independent living and the amount and cost of continuing services.
Home visits are also being made by research staff In instances where data is not otherwise available.

FINDINGS TO DATE: Data from the Initial pre-discharge Interview with 101 patients have been entered
into the computer. These data primarily measure the patients pre-morbid set and give a picture
of the factors in the patlenrs life before the Injury or iliness. as well as information relating to their
experiences In rehabilitation and expectations for future adjustment.
The data set from patients was correlated with the Prognosis Indicator Instrument which was
administered to the social work staff. Test re-test reliability of the prognosis instrument over° one
and a half month period was correlated at a level of .48 with a significance of .002. Some of the
preliminary findings indicate that patients with high risk probability for planned readmission
tend to have a lower Income than low risk patients, that high risk patients are more often un-
married than low risk patients and that high risk patients are less involved in social and corn-
munity activities than low risk patients. This information will assist in the eventual development
of a set of predictor items from both patients and social workers which identify high risk patients.
Then Improved techniques and more intensive monitoring can be established in order to
prevent costly readmissions.

APR! 'ABILITY: It Is anticipated that the close involvement of the RIC Social Work Department In the
project will facilitate further dissemination and Implementation of programmatic changes into
the department's service delivery system. If service delivery modifications are implemented In an
operating system, a much mare efficient model can then be devised.
Palley change Implications Include third -party payments of follow-up services as an integral
component of comprehensive medical rehabilitation. Of specific relevance is the concept of
appropriate discharge point and monitoring of patients post-discharge to estalish a preventive
maintenance linkage with those patients who are specifically identified as high risk.

224 Therapeutic Recreation Outcome
Principal Investigator:

Status:

Dates:

Cost

Annual

A. Rubin

New

October 1977-Septemt r 1979

Annual S32,928
RT Annual 32,928

renco: #10, Page 175, R-72

Projected Total $46,366
RT % of Annual Total 100%
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OBJECTIVES:

1. To examine the type and degree of patient participation in therapeutic recreation activities and
to develop a scaled measure of this participation.

2. To develop an index of social adjustment which will reflect patient functional performance in the
physical and social environment considered relevant to therapeutic recreation evaded outcomes.

3. To determine if there are inter-relationships between type andfrequency of participation In thera-
peutic recreation activities and patient functional performance during and following rehabilitation.

4. To determine the cost of rehabilitation intervention in general and participation In therapeutic
recreation in particular and determine the relationships between costs and adjustment outcomes.

5. To identify formal therapeutic recreation follow-up procedures forpatients leaving the rehabilitation
setting that will optimize social and recreational achievement by the disabled In the community.

METHODOLOGY:

Subjects: The sample population for this two-year study will consist of 300 subjects who will all
have been treated as first admission inpatients at RIC between 1975 and 1978. The longitudinal
sampling will consist of 150 first inpatient admissions interviewed between Marchand July 1978.
A cross-sectional sample will include 150 subjects who were first Inpatients at RIC In the years
1975, 1976 and 1977.

Procedure: Much of the clinical Information is accessible through REHABIS (computer-based
patient information system) at RIC and the therapeutic recreation participation files. Onlyminor
retrieval of data sets will be necessary.

Data Collection Instruments: The data for this study will be gathered from four major sources:
(1) REHABIS (containing medical, physical, ps-ychosocial, costing, vocationaland economic
data). (2) Therapeutic Recreation records (type and frequency of patient participation).
(3) Therapeutic Recreation Activity Scale (an instrument to be developed during the course of
the project that will provide process evaluation Information on therapeutic recreation partici-

_

potion) and (4) Patient Interview Forms (collection of relevant psychosocial and rehabilitation
outcome Information not contained in the three previous data sources).

FINDINGS TO DATE: An Initial exploratory study has already been completed (Harasyrnlw, et al., 1977).
The intent of this exploration was to identify the kinds of therapeutic recreation activities that
physically disabled patients participated In and to quantify this participation. The studysample
consisted of 50 inpatients treated atTZIC beiweenJanuary 1975 and February 1977. Adata base
was established that monitored such variables as Therapeutic Recreation participation,
functional assessment and medical/diagnostic status.

The Initial data analysis seemed to indicate that participation In the Therapeutic Recreation
program tended to be consistent in pattern throughout the study period (10 weeks). The degree
of participation In "active" recreative programs increased progressively with the patient's gains
in functional ability. In-house activities wore marked by a steady increase in recreational
activities to about the mid-portion of the study, at which time a plateau was reached. This
preliminary exploration attempted to provide better understanding of the Therapeutic Recrea-
tion process. It also demonstrated the feasibility of integrating and analyzing multi-source data
into a composite data base.

At time of report, 40 longitudinal and 16 cross-sectional interviews had been completed. Data
analysis will be reported subsequently.

APPLICABILITY: The Information generated from this study will be used principally in the planning of
recreation programs In clinical rehObll Raton settings. Community recreation managers will also
find a use for this information in their programs for the physically disabled.

Policy change Implications include third-party payments for follow-up services as an Integral
component of comprehensive medical rehabilitation.

225 Idiopathic SCOHOSiS: Structural and Chemical Pathology
Principal Investigator: V. Sahgal, M.D.
Status: New
Oates: October 1977-September 4475
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Cost:

Annual Report Reference:

Northwestern University

Annual
RT Annual

#10, Page 185, R-98

Projected Total $16,788
RT % of Annual' Total

OBJECTIVES: To determine and quantitate the structural and chemical characteristics of para spinal
muscles In patients with progressive Idiopathic scoliosis.

METHODOLOGY:

Subjects: Twenty patients with progressive idiopathic scoliosis who have been selected for
surgical correction of the spine will be investigated. Patients will be examined by the orthopaedic
service with regard to the specific site and angle of back curvature; special attention will be
paid to the status and symmetry of the axial and appendicular musculature. Muscle strength
will be graded on a scale of 0-5, Patients with muscular dystrophy or suspected associated
neurological disorders will be excluded. The first 20 patients selected for corrective surgery and
consenting to muscle biopsy will be studied.
Muscle Biopsy: Muscle biopsy samples will be taken from the para spinal muscles of patients
undergoing surgical correction of scoliosis at the following sites:

1. Above the apex of the curve, Convex and concave side.
2. At the apex of the curve. Convex and concave side.
3. Below the apex of the curve. Convex and concave side.

Muscle samples will be taken far from the tendinous origin of the muscles to avoid misinterpre-
tation due to normal changes at the myotedinous junction.

Morphology: The muscle samples will be oriented transversely and longitudinally, These speci-
mens will then be frozen in isopentane chilled in liquid nitrogen, and 8-10 u serial sections cut in an
International cryostat. The sections will be stained with hemotoxylin, eosin, and modified gomori
trichrome. Sections will be viewed by two independent viewers.
Histochemistry: Frozen sections will be treated for the following reactions according to the
previously discussed tqchniaues (Schwa!, et.at., 1975..1976, 1977):

1. Myofibrillary ATPase - pH 9.4 and 4.4
2. NADH diaphorase
3. PAS
4. Sudan Black

With the above reactions, Type I and Type II fibers will be recognized.

Morphometrics: The diameter of the fibers and histograms will be plotted according to the
methods of Brooke and Engel. 1969.

From this data, atrophy and hypertrophy factors will be calculated (Brooke & Dubowift).
Statistical Analysis and Interpretation of Data: The changes In the fiber types and size at the
apex, above and below, as well as the concave and convex side of the scollotic curve will be
compared using standard statistical techniques( eg., Student -t" test). For ech patient and the
group as a whole the "control- muscle will be considered that specimen above the level of the
scoliotic curve. At this time a separate non-scoliotic "control" sample is not being considered.

FINDINGS TO DATE: As per the proposal. muscle specimens from 10 patients (9 females and 1 male)with
idiopathic scoliosis of greater than 45 degrees have thus far been examined. Specimens were
taken from the convex and concave sides of the curve above, below, and at the apex of the
scoliotic curve. Whenever possible, a proximal muscle (Gluteus maximus) was also examined.
The muscle examined were the deep and superficial paraspinals. For the purposes of compar-
ison, the specimens from above the curve were considered normal.
Morphology: The most consistent morphological finding was variation In fiber size at the level
of the apex of the curve, more on the concave than the convex side. In two cases, evidence of
structural abnormality such as central nuclei, granular change, and hyalinization was seen. In
both of these cases, the curvature was greater than 65 degrees. Fiber splitting was occasionally
observed. Group atrophy was significantly absent In all cases.
HIstochemistry: The most outstanding histochemical finding was selective atrophy of both type
lb and b fibers (ATPase reaction) which was maximal at the apex of the curve with predominant
change on the concave side. The percentage distribution of Type I and Type II fibers showed a
decrease in the number of Type II fibers at the apex of the curve as compared to above and
below the lesion. In one patient (the only male patient) there was an Increase In Type II fibers at
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the apex of the curve. The gluteus maximus and the tropezius muscle were normal (morpho
logically and histochemically) in all of the cases. Muscle spindleswere observed in 10 specimens
representing at, above, and below the apex of the curve on both sides, No morphological
abnormality was observed in the muscle spindles. The myoneural Junction could beexamined in
three specimens and was morphologically normal.

In summary. In our patient population the abnormal findings were observed at the apex of the
curve and consisted of selective Type ll atrophy.

APPLICABILITY: The utilization implication of the findings of this study will be fora rational basis for diagnosis
and ultimate clinical management of Idiopathic and perhaps secondary scollosIs. The principal
immediate use will be for establishing the basis of the pathologic mechanismcausing scoliosis,
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Research and Training Center in Mental Retardation

CORE AREAS OF RESEARCH DISSEMINATION /TRAINING

An exploration of

Work Potential of the Retarded

capacities for employment of mentally retarded persons
including those not raditionally eligible for vocational rehabilitation services.

Counseling the Mentally Retarded and Improving Service Delivery

Central to this core is the role of the counselor in habilitating mentally retarded
clients. It has been broadened to include research which evaluates rehabilitation

programs toward the end of Improving service delivery.

Research on the Special Needs of the Mentally Retarded
with Multiple Handicaps

Activities which include special studies of the blind retarded and deaf retarded.

Deinstftutionalization and Community Adjustment of the Retarded

Exploring key variables associated with successful community adjustment
of the retarded and dealing with social skill tfaining, community attitudes and

community based residential facilities,
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(G. J. Bensberg. Ph.D) 245
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226 Developing an Empirically-Based Training Program in
Mental Retardation

Principal investigator:
Status:
Dates:
Cost:

Annual Report Reference:

Jerry D. Parham, Ph.D.
Completed
March 1973-September 1977
Annual $50,828
RT Annual $34,577
# 7, Page 90, R-13

Projected Total $12i,020
RT % of Annual Total 68%

OBjECTIVES:
1. To determine training needs of staff working in the field of rehabilitation of mentally retarded

persons.
2. To develop and test programmed instructional materials and curriculum guides to meet these

training needs.
3. To train rehabilitation personnel In the use of these materials and training programs and in their

incorporation into staff development plans.

METHODOLOGY: Surveys have been taken of approximately 200 agencies serving mentally retarded
persons to determine training needs. Development of training materials begins with a review of the
literature and available training materials. Materials developed by Center staff are field tested
and revised before publication in final form.

FINDINGS TO DATE: Survey data fforn rehabilitation agencies have been analyzed to determine specific
areas of training needs for rehabilitation personnel. A three-part slide/tape presentation with a
written supplement, "An Orientation to Mental Retardation for the Vocational Rehabilitation
Counselor," was produced in 1975.
An instructor-free training package, "Individual Program Planning with the Developmentally
Disabled." was completed In 1976, The package consists of two 1-hour videotapes, individual
workbooks for the trainees, and a booklet, "How to implement and Maintain an Individual Program
Planning System," which contains guidelines for administrators on Implementing the training as
well as the system.
A study of the effectiveness of programmed instruction for training paraproffessionals In helping
relationships was completed in 1976. and the results are scheduled for publication in monograph
form.

APPLICABILITY: The training materials developed cart. be used in staff development programs. While this
research project was completed in 1977, the development of empirically based training ma-
terials will continue at RT-21. Self-instructional training packages are planned on program plan-
ning and evaluation, treatment strategies, motor development training for paraprofessionals.
and on training paraprofessionals as communication aides,

227 Delegation of Homemaking Responsibilities to the
Mentally Retarded in Three Environments

Principal Investigator:
Status:
Dates:
Cost:

Annual Report Reference:

OBJECTIVES:

1. To compare three types of environments the InsttlutIon, the group home, and the natural
home in terms of the extent to which they involve mentally retarded teenagers and young
adults In the management and performance of homemaking activities.

2. To uncover reasons underlying any reluctance of caretakers to delegate homemaking re-
sponsibilities to mentally retarded individuals.

Jane Coulter, Ed.D.
Completed
March 1973-Sept mb r 1977
Annual $9,175
RT Annual $5,175
* 7, Page 239, R-16

Projected Total $26,320
RT % of Annual Total 56%
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Based upon findings, guidelines will be developed for use by parents and other caretakers
who train the retarded,

METHODOLOGY: A questionnaire covering 65 distinct household tasks organized under 7 headings was
developed In order to determine the extent to which the retarded participate in homemaking tasks
and, at the same time, the extent to which they require supervision while performing such tasks, The
Instrument was completed by three types of caretakers of retarded teenagers and adults: parent,
houseparent. or attendant. Respondents were asked to indicate the frequency of the retarded
Individual's involvement in each task (never, 25%, 50%, 75%, or 100% of the times the task Is
completed by anyone in the household). The questionnaire also asked for reasons for lack of
participation in tasks, the extent of parental prompting required before the retardate begins each
task, and the amount of supervision required as the Individual works at the task. Parents of normal
school children also completed the questionnaire, providing an external standard by which to
compare the retarded subjects' amount and type of homemaking participation.

FINDINGS TO DATE: The following groups of subjects constituted the final, usable sample for the study. (1)
Trainable School: N =52 students In a public school for trainable children, with a mean age of 14.77
and mean IQ of 42.33; (2) State School: 163 residents of a public Institution for the mentally retarded
with a mean age of 18.74 and a mean IQ of 49.15; (3) Workshop: 20 adults, male and female in
vocational training at a private community center for the mentally retarded, mean age, 22.05;
mean IQ 60.85; (4) Educable School: 19 students in a school for educable children at the same
private center for the mentally retarded, mean age, 13.68; mean IQ, 61.37; (5) Community
Residential Facilities for Adults: 33 adults in five community settings including group homes, and
halfway houses for mildly and moderately retarded individuals; (6) Normal School Children: 74
students in a small town school system. Mean age, 13.15: IQ, not available, but in the normal
ranges.

Statistical analyses revealed that the highest homemaking scores among the mentally retarded
were obtained by the Workshop sample, the Educable School Group, and the Community
Residential Facility sample. Despite a lower mean IQ and age, the Trainable School group
scored somewhat. but not significantly, higher than the State School group. Further analysis of
matched subgroups living at home and in the institution pointed to a lack of homemaking op-
portunities in the institutional setting, but both of the more severely retarded groups were signifi-
cantly less involved in homemaking tasks than were the other groups. Although the normal
school children had the highest mean score, they were not significantly more active in home-
making tasks than the higher scoring mentally retarded groups.
A conceptual distinction was made between performance and managerial tasks. All groups were
more involved in performance tasks than managerial tasks. However, the normal children had the
broadest range of participation and appeared, in many cases, to distinguish themselves from the
retarded by their higher involvement in managerial type tasks.
Correlational analysis indicated that older children and adults. tended to have higher total
homemaking scores, as did those subjects with higher 10s. Furthermore, subjects in all groups who
tended to need both more urging to begin a task and supervision while performing the task
appeared to participate less in homemaking activities.
In light of recent concern with sexism, an analysis was undertaken to ascertain the extent to which
homemaking participation of the retarded is governed by sex-role stereotypes. Independentrates
classified the questionnaire Items as male-stereotyped, female stereotyped, or not sex-typed
strongly in either direction. Analysis revealed that while males and females did not differ signifi-
cantly in their overall participation in homemaking chores, they did differ In the types of tasks in
which they padicipate, and these differences were consistent with predictions based on sex-role
stereotypes. Though homemaking participation was also examined in relation to selected family
background variables, multiple regression analyses demonstrated that family characteristics
were not predictive of homemaking participation.
Overall, the findings suggested the need for raising expectations among parents and caretakers
as to the potential of the mentally retarded for assuming homemaking responsibilities. Opportunities
to participate in homemaking activities, including those traditionally associated with the opposite
sex, could profitably be expanded for persons of all IQ levels, particularly those in institutions, as
training for independent functioning in adulthood.

APPLICABILITY: This study supplies needed information and material to vocational rehabilitation personnel
and trainers and educators of the mentally retarded. In particular, it helps in identifying critical
areas of homemaking in which the retarded need training and guidance. Data collected In the
study also are useful in the development of curriculum guidelines which rehabilitation personnel
can make available to the retarded or supply to their parents or other caretakers materials
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which can aid thorn in adjusting to their living environment and thereby increase their chances of
success in the community.

228 Effects of Special Olympics Participation on Retarded
Children, Families, and Community

PrInclpaY Investigator: Andrew S. Martin, Ph.D.
Status: Completed
Dates: November 1974-October 4977
Cost: Annual $91,474 Projected Total $473,040

RT Annual $2,544* RT % of Annual Total 2.8%
Annual Report Reference: # 7, Page 250, R-24

'These are FY 4977 figures no fiscal data are reported for completed projects.

OBJECTIVES: To conduct an experimental study of the impact of the Special Olympic Programs to
determine what changes are occurring to the mentally retarded participants that can confidently
be attributed to the program itself, and are not attributable to the multitude of other events
occurring daily at home, at school, in the community, and even at the State-Federal level.

METHODOLOGY: The study has two major foci: (1) Impact of Special Olympics participation upon the
mentally retarded children, their parents and teachers, and the effects on the community, and (2)
The administration of the National Special Olympics Program.
I. The impact of Special Olympics participation Is being studied through a repeated measures
design with four communities which had no previous Special Olympics involvement. In two
communities (experimental communities), experimenters established Special Olympics Programs,
and two communities remained as controls. Repeated measures in each community over the
three-year longitudinal study include: physical, achievement, and personality measures of the
students themselves; teacher evaluations of students; progress data from existing school records;
parental reports of home behavior of the student, degree of parental participation and attitudes
toward programs for the retarded professional services provided for the retarded; monitoring of
community newspapers, city council meetings, and activities of community groups; and several
unobtrusive measures of community attitudes.
It Questionnaires were sent to the 50 state directors and included questions in the following
areas:

1. at elements make up, and are necessary for a successful Special Olympic Program;
2. Evaluations and recommendations in terms of the present training program for mentally

retarded students as outlined In the Special Olympics Program;
3. Evaluations and recommendations of present activities Included In the current Special

Olympic Program.
Each of the 50 state directors were asked to supply the names of 8-10 communities In their state they
feel have a successful Special Olympics Program and 8-10 communities they feel do not have a
successful Special Olympics Program.
On the basis of these findings, an experimental program was conducted with a State School
during the second year of the project. Emphasis was placed on developing and testing training
methods which would enable those Individuals now excluded from programs to participate.

FINDINGS TO DATE: This project was completed in the fall of 1977, and the final report delivered to the
funding agency, the Joseph P. Kennedy Jr, Foundation, in January 1978. The study showed
positive effects of participation on the physical fitness and performance of the children, and
positive attitude and expectancy shifts among parents and teachers of the children. Positive
effects were also seen In the participating children's attitudes toward school and sports. Additional
areas of study included a survey of the 50 state directors and over 300 area coordinators of
Special Olympics programs in order to define variables which help account for successful
programs, Included in this questionnaire were items dealing with background and training,
number of hours per week spent on organizational activities, methods of rec.-tilting and utilizing
vOlunteerS, sources and management of funding, and knowledge about and utilization of avail-
able resources. Several factors were Isolated which discriminate between successful and less
successful programs. Based on the survey data and data from other parts of the study, recommen-
dations are made for further research or program or policy changes.
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APPLICABILITY: One of the primary objectives of this Investigation is to Isolate factors which contribute to
successful Special Olympics Programs so that all existing and future programs may benefit in terms
of participant training and program administration. Since the foundation responsible for the
Initiation and continued support of the Special Olympics Program has funded this investigation, it is
clear that there Is an interest In program development which can readily lead to changes or
recommended changes In practice if Indicated by this research. It Is hoped that recommenda-
tions stemming from this study will not be limited to Special Olympics Program changes, however.
but will lead to a more global improvement in physical education programming for retarded
individuals.

229 Extending Rehabilitation Services to th
Handicapped

Principal Investigator:
Status:
Dates:
Cost:

Annual Report
'No fiscal data or
OBJECTIVES:

1. Develop procedures to utilize task analysis and learning principles to evaluate the needs of
severely retarded clients for entry into sheltered workshops.

2. Design and Implement individual training programs for vocational behavior prerequisites,
work task performance, and work-related behaviors.

3. Train workshop personnel in methods of task analysis. evaluating training needs, and design-
ing training programs.

METHODOLOGY: inttlal efforts centered on conducting evaluations of strengths and weaknesses of shel-
tered workshop/work activities center dropouts, that Is, lower level students who had failed for
various reasons to adjust successfully to a workshop regimen. Task analyses were performed on
subcontracted jobs which were already being performed by workers in the sheltered workshop.
The task analysis and pursuant evaluation/training of clients provided data concerning task
acquisition and problems encountered In the areas of motor. discrimination, and sequencing skills
required of the subcontracted jobs. Task analyses of jobs were redone and learning principles
were further analyzed for applicability when training data Indicated a lack of effectiveness for
given training strategies. Thus, a refining process was developed, whereby strategies were con-
stantly evaluated in light of their effectiveness.
Task analysis and application of learning principles were also utilized to identify and ameliorate
behavioral deficits In the work adjustment area. In training productive, adjusted workers, modifica-
tions of the physical training environment and feedback systems were designed to eliminate
maladaptive behaviors and build responses necessary for work adjustment which were not In the
behavioral repertoire of clients. Training programs, drawing on successive approximation andcue
fading, for example, provided environmental features which were used to reduce various off-task
and disruptive behaviors.

FINDINGS TO DATE: One series of studies was conducted to determine behavioral prerequisites for perform-
ing workshop jobs, the training required for severely retarded clients to acquire work skills, and
effective strategies for training difficult operations In workshop Jobs. In one study two procedures
were compared for training time, production rate, and transfer savings. Results show that training
time, errors, and production were near equal for a hand method vs. a foot-hand method for
inserting staples In packages. The demonstration goal was met in this study in showing that severely
retarded workers can be trained to do more than the simplest hand assembly work and that
training time is no longer for the more complex method requiring eye-hand-foot coordination than
for simpler methods. In another study, analysis of training data revealed that different error rates
occurred for steps in assembling an eight -piece ball point pen, that errors were very high in early
sessions, and then plateaued at about 15% for several sessions, with a sudden drop to criterion on
acquisition. In addition, on post-criterion trials, few errors occurred, Indicating that a criterion of ten
consecutive errorless assemblies was adequate.

Andrew S. Marlin, Ph.D.
Completed
July 1974-December 1977
Annual $65.342
RT Annual

nce: # 7, Page 14, R-26

reported for completed projects.

Multiply

Projected Total 8174,118
RT % of Annual Total *
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A second group of studies addressed problems of work adjustment of the severely retarded:
Redesigned work stations, an off-task signaling system, small incremental time Increases, and a
monetary reward system were used In a training program to develop the won( tolerance of
severely retarded clients who had been released from a sheltered workshop because of extremely
short "attention span." disruptive behavior, and low production. Results show that in as little as 27
days of training, one hour per day, mean time-on-task increased from 60% during baseline to 97%.
Similar techniques were successful in training self - initiation of cycles in a repetitive task, as seen in
Increases In number of self-Initiated cycles.
Factors underlying a work ethic with the severely retarded were also Investigated in this project.
Clients performed a won( task for pay, charted earnings daily, and were taken on a weekly field
trip to spend their earnings or saved toward future purchases. Under the field trip condition,
production increased 41% over baseline, and saving for goals resulted in a 65% increase com-
pared to production rates In a baseline condition. Studies are continuing in order to develop
additional strategies for training work skills and work adjustment in the severely retarded. (See
Project R-38).

APPLICABILITY; While recent legislation has mandated that the full range of rehabilitation services be
extended to severely handicapped persons, including severely and profoundly retarded persons.
this mandate is meaningless unless the technology exists and is available to practitioners who
make these services possible. Until recently, the technology simply has not existed to make services
available to the severely mentally retarded because practitioners were not able to teach or train
these clients using the same techniques which are at best partially successful with higher level
clients.
The goals of this project are to bring together results of other research, augmented by studies of our
own. In order to develop and define a set of strategies for evaluating training needs of the severely
retarded and an organized technology of training retarded persons. Only with a technology
developed with and for retarded persons can rehabilitation practitioners begin to offer the type of
services which can habilitate this group of clients.

230 Technology Assessment: Human Rehabilit ltion Techniques
Principal Investigator:
Status:
Dates:
Cost:

Mohammed Ayoub, Ph.D.
Completed
May 1975-January 1978
Annual $131,200
RT Annual $1,800'

Annual Report Referenc #7, Page 98, R-29
'Those are FY 1977 figures no fiscal data are reported for completed projects.

OBJECTIVES: The overall objective is to systematically assess the potential consequences of alternative
programs and emphases in rehabilitation so that the problem of disability itself is clarified and so
that the Implications of various efforts on behalf of the disabled are considered in advance of
program implementation,
More specifically, the objectives of the technology assessment project are:
1. To specify variables In society which are related to rehabilitation and which may affect or be

affected by changes in rehabilitation;
2. To analyze the problem of disability in the United States, based on existing Information about

prevalence, etiology, needs or impairments, costs to the nation, and so on;
3. To describe the state of the art in rehabilitation, indicating what current and emerging

technologies constitute potential solutions to the problems of the disabled;
4. To systematically assess the short - term and long-term consequences of selected rehabilitation

program thrusts or alternatives;
5. To provide decision-makers, policy-formulators, rehablittators, and the general public with

recommendations and objective analyses of the policy implications of alternative rehabilita-
tion programs.

METHODOLOGY: A conceptual model developed for the study describes the needs of the disabled in terms
of the following five life functions: mobility; health; communication; cognitive- intellectual function-

Projected Total $263 ,400
RT % of Annual Total 1%
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ing; saciakattitudinal functioning, The assumptions are that disabled persons fall short of normal
functioning in one or more of the life functions, and that assessment of functional impairments is the
most fruitful way in which to characterize the needs of the disabled for rehabilitation.
The conceptual model also specifies four types of rehabilitation technologies or approaches to
the problem of disability: physical intervention: tralning/counseling; environmental change;
change in service delivery.

With the conceptual model as a framework for analysis, the study was conducted through a
combination of literature review, survey, consultation with experts, and committee work.
Based on such considerations as prevalence and severity of handicap, the following disabilities
were selected for intensive case study; (1) rheumatoid arthritis, (2) coronary heart diseases. (3)
emphysema, (4) cancer of the colon/rectum, (5) kidney diseases, (6) diabetes mellitus. (7)
schizophrenia, (8) mental retardation, (9) epilepsy, (10) paralysis or loss of motor control associated
with cerebral palsy, stroke, or traumatic spinal cord injury, (11) visual impairment or blindness, and
(12) hearing impairment or deafness. Fourteen case studies will be undertaken, Includingseparate
studies for the three causes of paralysis. Each case study disability Is described in terms of: (1)
definItion(s), (2) prevalence and Incidence, (3) demographic distribution, (4) etiology, (5) impair-
ments with respect to life functions. (6) implications for functioning as a member of the labor force
and member of the community, (7) current technologies applied to the group, and (8) current
service delivery organizations and functions.
Rehabilitation technologies are being analyzed in order to identifymajor technological alterna-
tives and to describe their costs and benefits, Analytical papers have been prepared on broad
topics such as housing, transportation, education, and income supplementation.
Resulting intonation on the societal context of rehabilitation, the problems of disability, and the
state of the On In rehabilitation was prepared tor use by working committees which will assess the
consequences of alternative programs. A limited number of major groupings of technologies or
coherent programs were chosen for assessment. The working committees were composed of
social scientists, specialists in rehabliita Hon fields, and disabled persons representing respec-
tively the voices of analysts of society, rehabilitators, and consumers of rehabilitation. Using a
structured technology assessment procedure, four working committeesone foreach of the four
types of rehabilitation technologyconsidered the consequences for disabled as well as non-
disabled persons of implementing alternative programs on a large scale.

FINDINGS TO DATE: During the fall of 1975, work began on the 14 disability case study papers. Results of
the preparation of these papers revealed that the definitions of disabilityare unstandardized,
unoperatIonallzed, and generally unInclicative of functional needs.Partly because of the diversity
of definitions, estimates of the prevalence of various disabilities vary widely.

The analysis of technologies applied to the rehabilitation of the disabled revealed that there is a
real need for some sort of centralized information exchange concerned with rehabilitation
technologies. Technological development goes on in many cases in IsolcrtIon from the mainstream
of rehabilitation activities, and little or no technology literature bears on the development of
technology based on needs assessments.
The reports on the case study disabilities have been completed, and the data from these reports
has been analyzed and summarized In the report, Scope of the Problem of DisablitUy: Life
Functions. This report offers conceptual schemes for analyzing the scope of the problem of
disability and provides data and analysis on definitions of disability, prevalence rates, demo-
graphics, etiology, life function needs, and status in the labor force and community.

All project materials, including the results of the work sessions and a set of policy issues and re-
commendations, have been synthesized in a final report volume accompanied by five more de-
tailed volumes of material. The National Science Foundation Is currently reviewing the final
project report before it is disseminated more widely.

APPLICABILITY: The findings of the technology assessment of human rehabilitation will do much to: (1)
integrate information about various disability groups served by RSA, (2) identify need com-
monalities and priorities, and (3) serve as a guide in the formulation of rehabilitation policy. The
conceptual model for the project offers a means of examining, regardless of disability label,
functional needs which con be met with rehabilitation techniques. The analysis of impacts on
society cif various rehabilitation efforts should provide a useful base of information for policy makers
by Identifying iterreicrlionships between rehabilitation and other societal systems.
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231 State Agency Rehabilitation Counselor Functions and the
Mentally Retarded

Principal Investigator:
Status:
Dates:
Cost:

J. D. Parham, Ph.D.
Completed
September 1976-January 1978
Annual $24,246'
RT Annual $15,643'

Annual Roped Reference: # 7, Page 110, R-33

'These are FY 1977 figures no fiscal data are reported for completed projects.

Projected Total $23,465
RT % of Annual Teta! 64%

OBJECTIVES:

1. To gather basic data on the functions typically performed by state agency rehabilitation
counselors working with mentally retarded persons, specifying what tasks are performed and
the proportion of time devoted to different tasks and task categories.

2. To make comparisons between general caseload counselors and counselors working primar-
ily with the retarded with regard to the types of data specified above.

3. To make comparisons among mental retardation specialist counselors from the different state
agencies in Region VI with regard to the types of data specified above.

4. To prepare an annotated bibliography of literature pertaining to the functions of counselors
working with mentally retarded persons.

METHODOLOGY: Wright and Frasers (1975) "Rehabilitation Task Performance Evaluation Scale- was
selected for use In this study and was revised and expanded. This inventory will provide detailed
Information regarding which tasks rehabilitation counselors perform, the amount of time they
devote to different tasks and task categories, and their perceived training needs for performing
different tasks. Cooperation Is being solicited from the directors of the seven state rehabilitation
agencies in Region VI, with the aim of obtaining two samples of counselors (one of general
caseload counselors and one of mental retardation specialist counselors) from each agency.
When the samples are established, copies of the inventory will be sent to the selected counselors.
State agency directors are being requested to set aside three hours of uninterrupted time during
May, 1977 for counselors to complete the Inventory. Counselors will return the Inventory by mall to
the Research and Training Center, at which time the data will be analyzed and Interpreted.

FINDINGS TO DATE: Questionnaires were mailed to 260 general, mixed and MR counselors working in state
agencies within Region VI. One hundred-sixty-two completed questionnaires were returned,
providing a return rate of 70.4%. Analysis of the data was accomplished by analysis of variance
and product moment correlation procedures. In general, little statistical difference was found
between the three counselor groups regarding how they spent their time performing various
functions of their job. One possible explanation for the lack of difference between general,
mixed and MR counselors Is that MR counselors may be distinctive In specific strategies used
rather than time invested in a particular function. That is, while all counselors spent approximately
the some amount of time performing the various functions, the manner in which they go about
performing these functions may be greatly affected by the characteristics of the Individual client.
This study did not attempt to measure qualitative differences and was looking at quantitative
aspects of the counselors functions only. Nevertheless, there was a surprising lack of statistical
difference between counselor functions based on percentage of MR clients In the caseload,
and even those few differences that did surface appeared to be of little practical or applied
significance. It would appear safe to conclude that counselors in state agencies of vocational
rehabilitation spend approximately the same amount of time performing similar functions regard-
less of the number of mentally retarded persons In their caseload and that, if differences exist.
they are more likely to be qualitative than quantitative.

APPLICABILITY: The findings of this project have potential use for all individuals who work with retarded
persons. They should be particularly helpful to state agency counselors in evaluating and improv-
ing their performance with mentally retarded clients and to state rehabilitation administrators In
selecting, preparing, and utilizing rehabilitation personnel for work with retarded persons. The
findings of this study can also be Incorporated Into undergraduate and graduate rehabilitation
programs and Into continuing education and in-service training.
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232 Effects of Competition and Social Facilitation on Job
Performance of the Mentally Retarded

Principal Investigator: Jerry L. Morris, MA.
Status: Completed
Dates: June 19774:Womb r 1977
Cost: Annual $2,500 Projected Total $2,500

RT Annual $2,000 RT % of Annual Total 80%
Annual Report Reference: # 7, Page 41, R-35

OBJECTIVES: The present study measured the effects of competition and social facilitation on the motor
performance of mildlyand moderately mentally retarded persons and nonretarded persons of
the same chronological age. The author Is not aware of any studies which have compared the
effects of competition and social facilitation on the same task with retarded and nonretarded
individuals. It is not known if the retarded and the nonretarded react in the same way to these
situational variables. Competitive or rivalrous behavior and changes in performance due to the
expectation of evaluation and Its possible consequences maybe related to intellectual develop-
ment. This study was an attempt to gain some understanding of the effects of competition and
social facilitation on the motor performance of the mentally retarded and to ascertain whether
these variables affect retarded and nonretarded individuals In the same way. The study measured
the effects of competition, co- action, and the presence of an audience on performance on the
Dots subtest of the Factored Aptitude Series. The dependent measures of performance were
quantity of performance and quality or accuracy of performance.

METHODOLOGY: Forty-eight mildlyand moderately retarded students of the Lubbock State School partici-
pated in the study. The mean chronological age (CA) was 21.2 years (range 16-27 years) and
the mean IQ was 54.5 (range 41-70). Half of the participants were male and half were female.
Racial group membership. socio-economic level, and etiology of retardation were randomly
distributed In the sample.
The CA-matched nonretarded participants were 24 male and 24 female volunteers from under-
graduate psychology classes at Texas Tech University. The mean chronological age of the uni-
versity students was 19.95 years (range 17-26 years).
The dependent variables in the study were scores derived from 60 second performance on the
Dots subtest of the Factored Aptitude Series. This task was selected because simple motor
responses are most sensitive to social stimulation (Zajonc, 1969). The task requires the participant
to put a dot in a series of small triangles without touching the sides of the triangle. A red Ink marker
with a fine nylon point was used to dot the triangles.
The experimental design for the study was a 2x3 factorial design with two audience conditions
(audience present and no audience) and three types of work place organization (competition,
co-action, and alone). The experimental design was Identical for retarded and normal partici-
pants. Eight participants were randomly assigned to each of the six experimental conditions, with
the restriction that there be four males and four females in each condition. All participants were
given one practice trial on the Dots test to insure that they understood the instructions. The test
was administered with the participants seated at a rectangular table.
In the Competition and Co-action conditions, three participants sat at each side of the table
and one participant sat at each end of the table. Males and females were alternated In seating
and were separated by approximately 47 cm.
In the Competitive conditions, the participants were told to race to see who could complete the
most of the test correctly in one minute. It was stressed that they should compete with each other.
The participants in the Ca-acting conditions were instructed to complete as much of the test
correctly in 1 minute as they could. They were told that they should not be concerned with the
performance of the other group Members.
The participants In the Alone conditions were simply told to complete as much of the test
correctly as they could In the time alleged.
For the Audience present conditions, the participants performed In view of one male and one
female staff member of the Research and Training Center In Mental Retardation. An audience
member stood approximately 4 feet from each end of the table where they observed and made
written notes on the -performance of the participants. Research has shown that an evaluative
authority audience is more facilitating than either peer or non-evaluative authority audiences
(Cohen & Davis, 1973). For this reason, the two observers were introduced to the participants as
authority figures who were going to evaluate their performance. The Introductions In this respect
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were slightly different for the normal and retarded groups. The normal participants were told that
the audience members were very Interested in and had conducted considerable amounts of
research on motor dexterity and that they were going to observe and make notes an how well
subjects performed on the test. The mentally retarded participants were told that the audience
members were from Texas Tech University and that they were very interested In seeing how well
the participants performed on the test. Also, they were told that the audience members would be
watching them and making notes.

FINDINGS TO DATE: Of the experimental treatments In the present study, only competition had a significant
effect on the quantity of motor performance by the moderately mentally retarded participants.
There were no significant effects on quality of motor performance by the mentally retarded par-
ticipants. Conversely, the effects of the treatments on the performance of the nonretarded par
ticipants were much in agreement with predictions made by Coffrell's revision of Zajonc's theory
of social facilitation.
There are several possible explanations for these findings. Perhaps the mentally retarded pa
ticIpants did not perceive the audience members to be evaluative. The audience members
could easily have been perceived as evaluative or of authority status by the college students.
The fact that the audience members were Introduced as being from Texas Tech University may
have been meaningless to the mentally retarded participants. It may be that persons of authority
at the state school for the mentally retarded would better constitute an evaluative, authority
audience for the mentally retarded participants.
This study demonstrated that mentally retarded persons are sensitive to competition. Interestingly,
they were not affected In exactly the same way as the normal sample. Like the normals, the
mentally retarded competitors were faster than those performing alone. However, the quality of
performance by the mentally retarded participants was not affected by competition. It was only
the normal competitors who worked faster but produced work of lower quality than those working
aloneconfirming the findings of previous studies with normals.
The nonsignificant effects of on audience on the behavior of the mentally retarded sample do
not warrant a conclusion that audiences have no effect on their behavior. A larger or different
type of audience may well affect work quantity and quality.

APPLICABILITY: Application of the findings from this project could prove highly beneficial to sheltered
workshop clients and supervisors. Empirically determined procedures for facilitating performance
of retarded individuals in classrooms and work environments contribute to the rehabilitation
process. In this study, the potential value of putting workers in competition with one another was
suggested.

233 Group Homes for the Mentally Retarded in the
Rehabilitation Process

Principal Investigator:
Status:
Dates:
Cost:

Annual Roped Re mica:

Carol K. McMillan, Ph.D.
Continuing
January 1973 - January 1978
Annual $13,745
RT Annual $10,810
#7, Page 261, R-14

Projected Total $80,500
RT % of Annual Total 79%

OBJECTIVES: The project Is a comprehensive inquiry into the nature and effectiveness of group mes for the
mentally retarded as environments for personal and social growth essential to vocational success.
The research focuses upon three interlocking organisms: the mentally retarded person, the group
home as a social system, and the community, its objectives are (1) to determine critical differences
between the Institution and the group home as environments for developing social adjustment

skills; (2) to determine the Interrelationships between group homes and the communities In which
they exist, focusing upon integration of the retarded Into community life and responses of the
community toward group homes and their residents; (3) to Identify critical social adjustment
problems encountered in group home placements, with an eye toward developing personal-
social adjustment training programs designed to correct problems so Identified; (4) to assess the
effects of group home placement upon retarded clients with respect to personal, social, and
vocational adjustment; and (5) to relate changes in group home residents to variables In the group
home and Its community. The study is, In general, designed to further knowledge of The support
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system and training strategies conducive to optimal sadal and vocational adjustment.

METHODOLOGY: institutions, halfway houses, and small group homes have been comparedthrough use of
a scale of normalization developed and administered to houseparents and residential super-
visors, and observational studies were conducted to compare actual activity patterns and super-
vision styles in small group homes and larger, institutional settings. Interrelationshipsbetween group
homes and their community settings were assessed through use of a group home survey and an
Indirect attitude questionnaire designed to measure attitudes in the Lubbock, Texas community. A
long-range goal of Improving personal-social adjustment training in transitional facilities was
approached through a multiple step process to culminate in the development of guidelines and
recommendations for adjustment training. Where Facility logbooks and behavior rating forms
were the primary data sources. Where agreements with operating facilities could be made, a
checklist of Skills and Knowledge Important for Community Adjustment was administered to
houseparents at six-month Intervals for each resident in the facility, supplemented by observation
where possible.

FINDINGS TO DATE: A group home survey was completed byalmost 50 facilities to yield basic descriptive
Information. Further information has been collected on each of the major study areas. There were
not significant differences with respect to normalization between facilities for the retarded and
facilities for the non-retarded. However, analysis of facilities for the mentally retarded Indicated
that as the number of residents Increases. normalization decreases.
Two observational studies have been conducted. The results of one study indicated that leisure
behaviors in two group homes were very similar but differed systematicallyfrom leisure behaviors in
an institutional cottage. The study also indicated that the group homes were characterized by
more balance among activity types, particularly by a leduction in the amount of passive leisure
and an increase in the amount of household performance. However, the group homes did not
seem to be encouraging the kind of goal-oriented, creative leisure which would help the retarded
to adjust to independent living. The single most important finding to emerge from the second study
was that residential environments differ from one another in complex ways. The study did not
uncover differences In staff-resident interaction patterns which would ditcrimlnate reliably be-
tween group homes and larger, Institutional settings.
A study of community attitudes relevant to community placement of retardedadults conducted in
Lubbock, Texas, suggested that Lubbock residents lack well-formulated opinions for or against
group homes, but are generally somewhat unfavorable. Demographic variables did not go far in
predicting which types of people are most receptive to group homes and legal rights for the
retarded.
Staff logbooks have been used as a source of data concerning adjustment problems in four
facilities of the halfway house design. Individual problem behavior tends to be consistent over
time, and often centered on failures of responsibility. However, Individualproblem behavior could
not be readily predicted on the basis of IQ, adaptive behavior, or sex.
A study of personal-social functioning with implications for adjustment in the community de-
veloped a method of assessing the job Interview skills of the mentally retarded client.Nonverbal
behaviors, verbal behaviors, and measured intelligence predicted the favorability of ratings
given to interviewees by personnel interviewers.
Analysis of results of studies to establish the utility of the Skills and Knowledge checklist suggested
that checklist performance is highly related to IQ score. The checklist discriminated among
clients at different levels in a delnstltutlonalization program. Reliability was judged minimally
adequate.
Analysis of changes In checklist scores for institutionalized and group home samples indicated
that institution residents exposed to a community living skills tutoring program improved over a &
month period as much as group home residents but more than residents of another institution
without such a tutoring program. Analyses using data from project P-21 In Texas are continuing.

APPLICABILITY: Better understanding of the nature and effectiveness of group homes will be immediately
useful to vocational rehabilitation agencies currently using or planning to use group homes as a
rehabilitative tool. In addition, analysis of social adjustment problems of retarded residents in
group homes will expedite analysis of similar problems In other settings. Finally, the study is
designed to uncover the types of environmental intervention which produce positive change In
personal and social attitudes and behaviors relevant to employability and vocational success.
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234 Factors Underlying Successful Adjustment of the Retarded
Released from institutions

Principal investigator:
Status:
Dates:
Cost:

Annual Report Reference:

Nancy J. Bell, Ph.D.
Continuing
July 1973-July 1978
Annual $131512
RT Annual $9,545
*7, Page 281, R-21

Projected Total $195,000
RT % of Annual Total 71%

OBJECTIVES:
1. To assess changes in the characteristics of the retarded individuals who are furloughed and

discharged from residential facilities during an eight-year period.
2. To study the relationship between individual characteristics of the retarded persons and the

critical behaviors they exhibit which result in success or failure in community adjustment.
3. To evaluate the role of various supportive services which are important in maintaining retarded

persons in the community.
4. To study the quality of the personal, social, and vocational life of retarded persons who have

been furloughed or discharged from state residential facilities.
5. To compare the procedures and operational philosophies regarding furlough and discharge

of residents In eleven residential facilities.
6. To assist not only the Texas Department of Mental Health and Mental Retardation, but agen-

cies throughout the country, In developing more effective plans for selecting and training
retarded Individuals for,community placement and for developing community services.

METHODOLOGY: The first stage of this project involved mailing questionnaires to a sample of 500 former
residents of Texas state schools for the retarded who were discharged from 1968-1973. Various
topics relating to community adjustment were addressed in these questionnaires. Background
data on each subject was provided by the Institutions. Personal interviews were conducted with a
sub-sample of both those who responded and those who did not return the mail questionnaire.
Stage One of the study was designed to permit comparison of those discharged in past years with
those furloughed from Institutions In 1974 in Stage Two. Stage Two of the study Involved a longitudi-
nal follow-up of those Individuals furloughed for at least 90 days from any of the Texas state schools
during 1974. These people were contacted shortly after separation from the institution and then
periodically thereafter for approximately 2-1/2 years. Individuals from all age and ability levels
were included in the sample. At each community contact, Information was obtained from a
personal interview with the client, a guardian or houseparent interview, and observations made by
the interviewer about the client's behavior and environment. Guardians or houseparents were also
asked to complete an adaptive behavior rating form. This rating, along with ratings of work skills,
were also provided by state school personnel at the time of a subject's furlough. Upon a client's
return to the Institution, guardians and state school personnel were asked to provide Information
about reasons for return and problems encountered in the community, Information was obtained
for all subjects in the form of background and psychometric data from institution records. In order to
compare community lifestyles and problems of previously institutionalized retarded persons with
those of nonretarded community residents, a short form of the client interview was administered to
151 residents of Lubbock, Texas. who were similar to the retarded sample in age, sex, and ethnic
characteristics.

FINDINGS TO DATE: Mail Survey. Based upon information obtained from approximately 39% of the
sample, there were lifestyle differences between ability groups (IQ below 55 and IQ 55 or above)
on most variables examined. The lower ability group was living a more sheltered life and ap-
peared to be more dependent upon others than the high ability group. Examining adaptive
behavior scores in relation to employment suggested that some minimal level of skills may be
important, but beyond this minimum level, Increasingly higher scores did not differentiate the
unemployed from those employed. Thus, while It might be possible to develop predictive esti-
mates of the likelihood of employment and degree of Independent living based upon IQ and
adaptive behavior scores, this prediction would not be very precise. The most important difference
between high and low ability individuals may involve a variety of community support factors. These
environmental factors include kind of training received while In the institution and agency assis-
tance in the community. Those with IQ's above 55 received more training and agency support than
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did the lower ability group, which may in Itself be a primary reason for community lifestyle
differences. In comparing leisure activities of retarded persons with the non-retarded, the respon-
dents were divided into three major groups for analysis: moderately retarded (IQ below 55), mildly
retarded (IQ 55 and above), and community sample. Types of leisure activitieswere categorized
as community Interaction (attendance at movies, restaurants, clubs, etc.) or social activities
(contact with friends, dating, etc.). In community interaction activities, the mildly retarded did not
differ from the community sample. In the areas of social activities, however, participation of the
community sample exceeded that of the mildly retardedgroup, which In turn exceeded that of the
moderately retarded. Differences between the groups in socio-economic and marital status are
possible explanations, as are IQ-related differences In social knowledge and skills, differences in
opportunities to meet people and possible constraints placed on social life by living at home with
parents. Personal evaluation of lifestyle was measured by responses to Items asking which things
were problems from the respondent's point of view. A greater number of the retarded than of the
community group reported -problems finding friends (same and opposite sex) and problems
figuring out what to do with their time. Longitudinal Follow-lip. Datacollection was completed in
June, 1976. A total of 582 Individuals were included in the sample. The final current status on each
client was established as of October 31, 1976, three years after the first furlough reports were re-
ceived. As of that date, 55% had received discharges from the institutions, 32% were still on
furlough status, 12% had returned and were residents of the institutions, and 1% were decreased.
Analysis of differences between those who remained In the community versus those who returned
to the institution at any point has revealed that the returnees were likely to be older (over 30);
placed in group homes or with employers: and placed near state schools. Returnees also
tended to have less Income and less Involvement in social relationships and activities. Interest-
ingly, lower IQ clients were no more likely to return than higher IQ clients. Major analyses of the
longitudinal data currently underway are designed to clarify: (1) what the status and experiences
of clients are at different time periods after futiough; (2) what variables change significantly over
time; and (3) what variables predict adjustment at various times.

APPLICABILITY: This study will provide general feedback on the current status of clients who have been
Institution residents and permit comparisons of those discharged In the past with those currently
being placed in community settings. The Identification of particular areas of difficulty shortly after
separation from the institution can provide the basis for expanding or altering emphasis in existing
pre-release training programs. Similarly, difficulties occurring later after separation may suggest
the need for certain types of community support programs. There are potential long-range
Implications of this information for selecting and placing residents. This study, perhaps in combina-
tion with the results of other recent studies of the same type, may permit fairly good prediction of
which individuals will do well in community placement ata given point in time and thus are ready
for separation, as opposed to those who would benefit from addftional training. Also, it may aid in
identifying Important determinants of the type of placement most suitable for a given individual. It
Is hoped that the findings will aid both institutions and community agencies in deinstitutionalizallon
efforts and in providing appropriate supportive services.

235 Process and Outcome in Cooperative School Programs in
Texas

Principal Investigator: Carol SIgelman, Ph.D.
Status: Continuing
Dates: January 1976-December 4973
Cost: Annual $19,015 projected Total $38,030

RT Annual $14,720 RT % of Annual Total 77%
Annual Report Reference: # 7, Page 127, R-30

OBJECTIVES: The objectives of this study are: (1) to describe process variables In cooperative school
programs (CSPs) in Texas. Identifying components of programs which vary from school to school
and from client to client; (2) to measure outcomes of cooperative school programs in terms of the
client's level of social and vocational information, vocational status at the end of the twelfth grade.
and rated adjustment in a vocational placement; and (3) to identify relationships between
process and outcome variables which would indicate that certain program offerings and experi-
ences contribute to client success.
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METHODOLOGY: This study represents an attempt to determine which program factors contribute to the
effectiveness of cooperative school programs. Ifs basic design included the following:
1. Sample Selection: A list of graduating seniors and a list of their primary disability was

obtained from each cooperative school program. To limit the number of programs from which
students were sampled and to represent proportionately program variables of possible
importance, it was decided to classify the graduate lists on the basis of four relevant variables.
Proportionate numbers from each classification were selected to equally represent the dis-
tribution of variables In the population of graduates.

2. Background Variables: Data collected consisted primarily of that which was readily avail-
able in the VAC's student/client files or on the rehabilitation agency's central computer file
(e.g. ethnic group, secondary handicaps, available standardized achievement test score,
number of years in special education placement. number of family members,

3. Process Variables: The key personnel in the cooperative school program the Vocational
Adjustment Coordinator, Director of Special Education (DIR). the Vocational Rehabilitation
Counselor (VRC), and the Rehabilitation Supervisor (SUP) were asked to complete a
questionnaire about program characteristics, operation, and offerings. The VAC and VRC
also completed another questionnaire pertaining to each individual student in the study.
Questionnaires completed for each subject in the study were designed to reveal individual
differences in experiences within the context of a general program.

4. Outcome Variables: Outcome measures, collected just prior to graduation, consisted of the
following: (1) the Social and Prevocational information Battery, (2) Information obtained
from vocational rehabilitation case files and from VACs and VRCs concerning income, type
and length of job placements, and judgments about current work adjustment and prognosis.
(3) The Worker Rating Form, developed by the Texas R&T Center, and completed by
student's employer or work supervisor,

FINDINGS TO DATE: Analysis of open-ended questions concerning the greatest strength In CSPs revealed
that a substantial portion of the respondents (30%) felt that smooth and open communication
among CSP personnel, regular school staff, administrators and the community was the greatest
strength of their CSPs. The next most mentioned strength was VAC competence. Regarding
weaknesses, communication again was the most frequently mentioned area, but it was perceived
only about half as many times as a program deficit than as a strength. Fifteen percent of the
respondents perceived a shortage of on-campus training opportunities as the greatest weakness.
The VAC, VRC, and DIR responded to a rating form asking them to determine whether the
performance of various staff roles, Including those in special education and rehabilitation, was
below, at, or above expectations. While the VRCs rated nearly half of the VACs as performing
above expectations, vocational education and regular teacher roles were frequently perceived
as below expectations. VAC and DIR ratings of the staff roles were similar to those of the VRC in
terms of percentages of roles perceived as being performed below, at, and above expectations.
In order to Identify factors which facilitate or Inhibit the effectiveness of the CSP, all responding
groups completed a Likert-type scale consisting of Items related to program success. Each
respondent rated each factor as it related to their CSP on a scale ranging from excellent to very
poor. While the overall means for each item were high for all rating groups, two factors
curriculum availability and availability of jobs emerged as relatively weak factors.
Correlations performed to assess the extent to which different participants In the same programs
agreed in their perceptions of ttie-tactors In program effectiveness found a moderately high
degree of agreement among CSP personnel.
Analysis of the individual items, howeve-i:Inclicated that Infra-agency agreement was generally
higher than Interagency agreement, In comparing subgroups on favorability of item ratings, the
SUP and DIR, persons who are more remote from the CSP, were generally more favorable in their
ratings than were the VAC and VRC. Analyslilscontinuing.

Following are some highlights on findings on student variables.
1. Students in cooperative work-study programs were placed in a variety of jobs outside the tradi-

tional service occupations. (On the whole, students aboVe IQ 84 and males were placed In mur
diverse and complex jobs).

2. As for their salaries, the students started their final jobs at an average hourly wage of $2.32 per
hour (range S.50-7.25). At the time of the study, a large proportion of the students (69%) were
earning S2.30, the federal minimum wage, or more.

3. Employers were generally satisfied with workers from cooperative school programs, perceiving
them as frequently or almost always engaging In appropriate behavior at work.
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4. VACs ratings Indicated that students generally had good attitudes when they first took theirfinal
jobs and that they had adjusted well to the jobs.
Overall, the Texas students were performing at about the 40th percentile in terms of their total SPIB
scores.

6. VACs and employers share similar perceptions of the performance of students, even though they
observe students in different settings that make different demands on students. At the same time,
the VAC's assessment of a student Is higher when the student shows mastery of the kinds of infor-
mation tested In the Social and Prevocational Information Battery. While knowledge is not all that
Is needed for successful adjustment, our findings suggest that the kinds of knowledge assessed
by the SPIB bear at least a modest relationship to other kinds of outcomes, including employer
and VAC evaluations of students. Wages were only modestly related to other measures of
outcome, but It Is quite likely that a student's salary depends on many factors In the placement
process and the job market that have little to do with client abilities.

APPLICABILITY: The Idea for the proposed study originated with theTexas Rehabilitation Commission (TRC).
Specifically. the program specialists In mental retardation voiceda desire for a study which would
not only provide systematic Information about the effectiveness of the cooperative school pro-
gram, but also identify components of such programs which contribute to successful outcome.
Because the Texas Rehabilitation Commission, the Texas Education Agency, and the R&T Center
are full partners in conducting the study, its relevance and potentials for utilizationare maximized.
Because It appears that no studies focusing on relationships betwfren process and outcome in
cooperative school programs have been done elsewhere In the country, the present study will
have potential relevance to program planning and design outside of Texas. Finally, this first
attempt at a process-outcome analysis should have heuristic value, stimulating further studies
aimed at improving the benefits derived from cooperative school programs for the mentally
retarded.

236 A Study of Consumer Needs, Circumstances, and
Attitudes

Principal investigator:
Status:
Dates:
Cost:

Carol K. Sigelman, Ph.D.
Continuing
January1977-December 1978
Annual $74,425
RT Annual $58,075

Annual Report Reference: 7, Page 299, R-34

OBJECTIVES: The President's Committee on Mental Retardation commissioned this study with the main
objective of determining whether a national consumer sampling approach Is a feasible way of
quickly determining the needs and attitudes of the retarded in such a way that national policy
could be formulated based on the information received. The feasibility of such on approach will
be determined by: (a) developing procedures which address problems of identifyingand acces-
sing a representative sample of retarded persons; (b) determining the most valid and reliable
interviewing techniques to be used with a retarded population; (c) developingwritten guides and
training procedures for interviewers: and (d) testing the adequacy of samplingand Interviewing
techniques used as a data base for policy-making. This study will also seek to meet PCMR's second
objective of providing Information on the needs, circumstances and attitudes of a sample of
retarded persons with respect to: (a) the extent to which community services are available, known
to, utilized, and positively received by the retarded consumer; (b) the nature and quality of his/her
living circumstances; and (c) the extent to which he/she has the opportunity for decision-making In
regard to his/her life circumstances.

METHODOLOGY: Review of previous prevalence estimation studies will be the primary methodology for
constituting on ideal sample based on a matrix broken down by variousdemographic variables.
In order to determine the feasibility of actually locating, gaining clearance for. and obtaining
consent from subjects, major agencies will be polled by mallon their policies regarding release of
Information about clients. Also, during the Interviewing of the retarded subjects. extensive records
will be compiled on problems encountered and time spent with various techniques of accessing
subjects. Content areas have been limited to (a) availability, accessibility, need for, use of,
knowledge of, and attitudes toward services for the retarded; (b) nature and quality of residence.
Income, and social life: and (c) opportunity for and experience indecision-making..Instruments to
be developed Include a background information form, and agency survey, a client Interview

Projected Total $100,000
RT % of Annual Total 79%
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form, a parent or "significant other" form, and an interviewer observation form. After clearance of
these forms by the Washington offices of RSA, OHD, and OMB. a series of pilot studies will be
completed to explore determinants of responsiveness, reliability and validity, as well as to guide
the selection of questions for the final IntervieW study. This series of pilot studies will result In. a final
questionnaire which optimizes responsiveness and reliability, as well as research reports which
clarify several critical issues in the feasibility of interviewing mentally retarded persons.

FINDINGS TO DATE: A series of activities, Involving input from PCMR and preliminary interviewing, culminated
In the development of questionnaires to be used in assessing the feasibility of interviewing
mentally retarded persons across the IQ range. Literature reviews are nearly completed of
communication skills of the mentally retarded, response sets in Interview research, and prevalence
estimation; and research regulations have been studied through national mailings requesting
information of a variety of agencies and organizations. Two interview studies, one of Institutionalized
children and one of institutionalized adults, have been conducted. In each case, 50-60 residents
of different levels of mental retardation were Interviewed with alternate forms of an Interview
schedule administered a week apart, and attendants at the institution provided answers to most
of the same questions that clients answered. Preliminary analyses Indicate a strong relationship
between IQ and ability to respond appropriately to questions; a modest Improvement In responsive-
ness from first to second administration; several difficulties at all levels of retardation involving In-
consistencies among responses to alternate phrasings of questions on the same topic e.g, the
operation of an acquiescent response set; and relationships of both responsiveness and con-
sistency of response to the type of question format used (e.g., yes-no, either-or, open-ended).
Data collection fora third study involving interviewing of retarded children in the community and
their parents is currently underway.

APPLICABILITY: The study will provide an assessment of the needs of the severely retarded and the multiply
handicapped, as well as information about how well agencies are meeting their needs and those
of the entire range of mentally retarded persons. This is especially relevant due to the current
emphasis on serving the severely handicapped and providing programs for them at the commun-
ity level. In order to fulfill the spirit of consumerism in current legislation for the handicapped and to
provide a mechanism for feedback, some assessment of the attitudes of the handicapped toward
rehabilitation agencies needs to be made. This project will be designed so as to obtain informa-
tion which should be readily used by service agencies in better understanding their clients and
enabling them to better meet the clients' needs. Data will be collected which can be utilized by
federal agencies in evaluating their present programs and in formulating national and agency
policy.

237 Effects of Job Enrichment on Work Performance of the
Mentally Retarded

Principal Investigator: Andrew S. Martin, Ph.D.
Status: New
Dates: June 1977 -December 1978
Cost: Annual $27,998 Projected Total $41,997

RT Annual $22,534 RT X of Annual Total 80%
Annual Report Reference: # 7, Page 53, R-36

OBJECTIVES: The overall objective of this project is to study the process of job enrichment and the effects
of enriched jobs on the work behavior of retarded persons.
The specific questions under Investigation are:
1. Does an enriched job provide more Intrinsic motivation than a simplified job for retarded

workers? More precisely, do retarded persons perform better (i.e., have higher output and
fewer errors) In a job which contains more varied elements (horizontal loading) and more
discretionary or decision elements (vertical loading) than they do in simplified low cycle time
jobs?

2. Are any benefits which accrue from enriched jobs due to the enriched jobs themselves, or to
the process of job enrichment?

METHODOLOGY: The proposed project will utilize a 2x2 factorial design with two levels of jobs (simplified
vs. enriched) and two sequences of program Implementation in an A-B: B-A design. Half of the
subjects will start on the enriched job and change over later to the simplified job, while the other
half of the subjects will start on a simplified job.
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The jobs, both enriched and simplified, will involve assembly of an electronic circuit consisting
of approximately 6-8 parts. This job will be created for this study, but will use commercially
available parts and will approximate contract assembly work. The specific design of the Job is
not yet complete; however, it will have the following features: Clients will be brought into a
training workshop established at the Lubbock State School by the Research and Training Center.
They will be trained individually to perform one of the 6-8 component assembly tasks to a
criterion of 8 out of 8 consecutive errorless trials. Following pretralning, clients will be introduced
Into the work situation, which will consist of individual work cubicles partitioned off from other
workers to avoid confounding effects of competition and social stimulation (see proposed
project, "Effects of COmpetitlion and Social Stimulation,"). Clients will work at the job for which
they were trained for approximately o-8 weeks to establish stable work patterns and to provide
sufficient production and error data for analysis. Clients working on the enriched job will follow
the same procedure except that they will be trained to assemble and test the entire unit. There
will be a training period prior to the changeover to a new job.
Client pay. All clients will be paid hourly wages based on percent of "normal" output during the
production portion of the study. Clients will be paid a flat rate during training, with all clients re-
ceiving the same amount. It Is felt that the above procedure will eliminate bias due to differential
pay scales for different jobs.
Data arkilyils. Data (production and odor) from the simplified and enriched jobs will be analyzed
by statistical-tests appropriate to the variables (independent variables: order effect and type of
job; dependent variables: production rate and error data). Additional data on training time
(trials and days to criterion) will be recorded to permit analysis of covariance with final production
data. Finally, trends in rate and errors over time will be examined to determine if enriched and/or
simplified tasks result in stable performance or only produce a novelty effect which wears off over
time.

Later studies will investigate effects of jobs which vary in content but which provide no closure, or
sense of product completion. This could be done In the present study; however, spance and
client population limitations mitigate against grand designs, The present study should clarify
effects of job enrichment for retarded clients and make design of subsequent studies more cost
and Inforrnation effective.

FINDINGS TO DATE: This is a new project, currently being conducted. No data are available yet.

APPLICABILITY: Past efforts at rehabilitationof retarded persons through work-vocational rehabilitation
have been haphazard efforts to establish a work situation, or a "work like" atmosphere, in which it
Is hoped that something would happen to the retarded client to make him/her a better person.
These efforts are not haphazard by design, but are, in most instances, extremely well Intentioned
efforts to help, in the absence of knowledge of how to help. The technology of vocational
rehabilitation of retarded persons Is still very embryonic, and many practitioners op_ erate as
much on truisms as on empirical evidence. Two of the truisms that are the basis for much
sheltered work and contract procurement efforts are that the retarded (1) can't learn complex
tasks, and (2) like, or at least tolerate well, dull, repetitive tasks. Much evidence Is accumulating
to refute the first point, and the personal observations of the author and many others in the field
have been that not only do the retarded not like dull, repetitive tasks any more than their higher
IQ counterparts, but that In fact they may tolerate them much less well than normal workers. The
present study is designed to provide information about the ways inwhich job organization affects
the work behavior of retarded workers. Outcomes of this study will provide much needed empirical
evidence about the motivational structure of job situations, and the capabilities of retarded
clients to acquire more complex jobs involving skill and judgment.

238 Development of a Taxonomy of Assembly Skills
Principal Investigator: Robert W. Flexor, Ph.D.
Status: New
Dates: September 1977-September 1978
Cost: Annual $18,969 Projected Total $18,969

RT Annual $15,054 RT % of Annual Total 79%
Annual Report Reference: # 7, Page 62, R-37
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OBJECTIVES:
1. To survey literature related to assembly skills to generate descriptions and a taxonomy of

assembly skills.
2. To task analyze actual assembly jobs to test the completeness and applicability of the taxonomy.

METHODOLOGY: A first step would be a search of the literature on discrimination and.motor learning,
industrial engineering, and vocational training and evaluation to define and classify a corn-
pendum of motor, discriminations, and judgment skills of relevance to assembly tasks and to
synthesize this Information in a taxonomy.

The next step of the study will entail collection and task analysis of assembly tasks. From the skills
Identified in the literature search, assembly skills which are common and unique to each task will
be classified. Sampling of assembly tasks will require on-site analysis of actual jobs.

FINDINGS TO DATE: Due to lack of funding for suitable support personnel, this project has not been initi-
ated. It has been approved for Initiation by peer reviewers, and It is hoped that appropriate per-
sonnel will become available so that project activity can begin.

APPLICABILITY: There are knowledge gaps in the rehabilitation field concerning the vocational potential
of the mentally retarded. Although the types and levels of jobs available to the retarded are ex-
panding due to an improved training technology, little is known about the content and sequences
of instruction which will better prepare the retarded for employment.
In vocational programs, training in assembly skills Is an Important part of the instructional program.
Many of the subcontracts procured by sheltered workshops are assembly tasks and potential
competitive placement for many mentally retarded persons is with manufacturers who provide a
variety of assembly jobs. This project will provide Information about the assembly skills that are
common to a variety of assembly tasks, thus providing content for vocational training programs.

239 Effects of Goal Setting Training on the Job Performance of
the Mentally Retarded

Principal Investigator: Robert W. Flexor, Ph.D.
Status: New
Dates: June1977-June 1980
Cost: Annual $55,053

RT Annual $42,913
Annual Report Reference: *7, Page 70, R-38

Projected Total $165,159
RT % of Annual Total 75%

OBJECTIVES: Two major objectives will be addressed: to maintain productive behavior and to delay
tangible or primary reinforcement over one week periods. Through fractionation of the long-
range goals (dividing long-range goals into shorter Intermediate goals) and reinforcement of
the goal setting behaviors with feedback systems and further incentives such as bonuses,
attempts will be made to shape sustained performance over one week periods. Finally, through
a fading of reinforcement and fractionation of goals this study will investigate the possibility of
maintaining productive behavior of clients in sheltered workshops while remaining on the usual
one-week pay schedule.

METHODOLOGY: The basic question addressed in this programmatic research effort Is: Do the setting and
attainment of monetary goals spanning one week serve as an effective motivation for the
mentally retarded? Two comparisons will be made to answer the question. Individual performance
under goal setting conditions will be compared to a baseline condition In which payment for
work will be on a piece-rate system (e.g. one penny for each assembled ball point pen). In
addition to within subject controls, group performance under treatment will be compared to a
control condition where feedback on earnings will be administered on a daily basis.
For the within subject assessment, clients will be placed under baseline conditions, work under
conditions or goal setting, return to baseline, then return to goal setting. The same number of
clients will undergo an ABAB design but only receive feedback on earnings. A between subject
assessment will be made for the goal setting treatment clients and the control feedback clients
for the B portions of the program. Ten clients will be administered each of the treatments.
The procedures to be used are:

357



Texas Tech University

Baseline: Clients will be told that they will receive payment for the number of pens they assemble
every Thursday, pay day for sheltered workshop clients. Baseline conditions will continue until
clients have shown stable performance. The same condition will be readministered following the
first treatment and control administrations.
Treatment: Clients will be assigned monetary goals to attain. The production rate under baseline
conditions will be pro-rated over five days to obtain a total goal amount. Clients will work until
they reach the goal. As soon as clients reach the goal amount, they will be assigned a new goal.
Feedback will be administered daily to show progress toward the goal. Three goals will be
assigned during the first treatment segment. A second treatment segment will be administered
following reinstatement of baseline conditions.
Control: Control clients will be shown dolly how much money they made and the money will be
deposited in a bank to be paid at the end of the work week.
Subsequent studies will employ the same design, but under the second treatment phase in the
ABAB design variations of technique for assigning goals and giving feedback about progress
toward goals will be tested.

FINDINGS TO DATE: This project Is an extension and refinement of some findings from project R-26. For
preliminary results from which this project grew see project R-26.

APPLICABILITY: Previous studies by the authors have focused on whethqr severely retarded persons can
delay gratification and work toward long-range goals. Types or goals have been varied, as has
the length of time required to reach the goal. These studies have shown that the severely
retarded can in fact work for longer range gratification. The present series of studies is designed
to investigate different types of feedback systems for relaying Information to clients about their
progress toward a goal and to test the limits of these systems. These studies complement other
work being done at the Texas Tech R&T Center, and other MR centers, In that they focus on main-
tenance of performance In a training and work setting. The Importance of these studies for the
rehabilitation of retarded persons rests on the generalizobility of these systems to any work setting
for the retarded, and their compatibility with different training systems. The studies in this proposal
will investigate maintenance systems for keeping productivity at a high level. This maintenance Is
of prime Importance since, as earlier studies have pointed out, severely retarded persons can be
trained to produce quality products at competitive rates, but when they moved from a training
setting Into a sheltered workshop with no maintenance program, their performance deteriorated.
Feedback systems of the type to be Investigated in the present studies can be easily Installed in
work settings, or inc000rated into job design, to help provide the necessary maintenance
support to keep skills and behaviors acquired in training at a high level.

240 The Relationship Between Principals' Attitudes Toward the
Retarded and Cooperative School Programs and Selected
Program Factors

Principal investigator: Thomas Smith, Ed.D.
Status: New
Dates: June 1977-December 1978
Cost: Annual $5,757 Projected Total $8,635

RT Annual $2,875 RT % of Annual Total 50%
Annual Report Reference: *7, Page 148, R-39
OBJECTIVES:

1. To determine the interrelationships among principals' attitudes toward the retarded, learning
disabled, and normal person; principals' attitudes toward Cooperative School Programs, and
vocational adjustment coordinators' (VACS) ratings of role performance of principals:

2, To determine the relationship between principal attitudinal variables and selected principal
background variables:
To determine the relationship between principal attitudinal variables and VAC ratings of role
performance of selected school staff and VAC ratings of program quality,

METHODOLOGY: This study Is an exploratory survey of administrative variables which may be related to
program variables of significance for successful operation of CSPs. A mail questionnaire was
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sent to 1 98 principals of schools with CSPs In the state of Texas, randomly selected from all the
high schools In the state. Follow-up letters were mailed to respondents who did not answer a t two
and four weeks after the initial mailing.
There were three sets of questionnaires In the mailed packets:
1. Questions concerning background variables of Interest, Background Information Form

(BIF)
2. Questions concerning opinions about aspects of CSPs. Program Attitude Scala (PAS)
3. Semantic differential scales on the mentally retarded (N1RATT), learning disabled

(LDATT), and normal person (NPAT1)
Data from R-30 were used to determine the relationships among the principal attitudinal data
and variables related to program quality as perceived by VACS.

FINDINGS TO DATE: In order to study the relationships of interest, questionnaires on attitudes and back-
ground Information were sent to the principals of the 98 schools participating in Project R-30 and
an additional randomly selected 100 principals. A total of 129 respondents returned the question-
naires after two follow-up letters.
Ratings on 16 bipolar, 5-point adjective scales were obtained for the concepts of normal person,
mentally retarded person. and learning disabled person. Tests of .mea n differences indicated
that the semantic differential ratings of the mentally retarded person were less positive than those
of the learning disabled (t = 3.79, 97 df, p4.001). and the normal person (t = Q74 df, p.e.001)
and ratings of the learning disabled person were significantly less positive than those of the
normal person (t 8.02, 97 df. p .4%001). Examination of the means showed that although the
learning disabled person was perceived more favorably than the mentally retarded person, the
mean for learning disabled Is closer to the mentally retarded mean than to the normal mean.
Another Indicator of administrative attitude which was collected for this study was a 16 -item
scale on attitudes toward aspects of CSPs. Item means indicated acceptance of the concept
and basic operational procedures of cooperative school programs, but some controversy regard-
ing diplomas, payment for on-campus work, serving severely handicapped youth, and the role
of the vocational rehabilitation counselor.
VAC ratings of principal performance and principal attitude toward the learning disabled were
highly and significantly related. Probably the most significant were the high and significant
correlations found between the principals' program attitudes and attitude toward the handicapped
groups predominantly served by CSPs. These findings suggest that administration support, a key
to effective operation of CSPs, may require extensive in-service training focused on principals'
relationships to CSP prOgnoms as well as their basic attitudes toward these students.

Background information on administrative and CSP experience and types of contact with the
mentally retarded showed that amount of experience with the cooperative school program, both
as a teacher and as a principal, was highly related to mean program attitude (for years as
teacher r = .36, p4.001; for years as a principal r = .32, p-<.001). Attitudes toward the retarded
and teaching experience with the mentally retarded were positively related.
As a preliminary data analysis, the mean semantic differential ratings of the mentally retarded
and the learning disabled person were correlated with the VRC ratings of each of 13 school staff
roles and 15 factors of importance to CSP operation. The role ratings of the regular school coun-
selor, the TRC counselor, and TRC supervisor were negatively correlated with the principals'
attitude toward the retarded, suggesting that the persons In those roles may have performed
beyond the call of duty in the face of principals who were not accepting of the mentally retarded
students in the program.
Of the program factors rated by VACS, relationships between CSP and other school staff. coopera-
tion from students' parents, availability of appropriate jobs, and supervision of students by
employers were all significantly related to principals' attitudes, with only the first being a positive
relationship. It appears again that with these factors. as with the staff role performances, a pre-
judiced principal in the school Induces extra efforts and cooperation by others in the service of
the CSP.

APPLICABILITY: In CSPs the total school environment is essential for the rehabilitation of retarded youth. The
degree to which the members and departments of the school community work In unison to
benefit the retarded can have much impact on the CSPs and their success In rehabilitating
retarded youth. The principal as the leader In the school has great Influence on whether other
school staff cooperate with the efforts of the CSP staff. Understanding how the principal affects
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the operation and effectiveness of CSPs will aid In the education of persons in this vital d nIstra-
tive role and In outlining the structure of CSPs as they relate to the school community.

241 Vocational Handicapping Conditions as a Function of IQ
Principal Investigator: Gerard J. Sensberg, Ph.D.
Status: New
Dates: June 1977 -May 1980
Cost: Annual $76,625 Projected Total $120,000

RT Annual $40,147 RT % of Annual Total 52%
Annual Report Reference: # 7, Page 163, R-40

OBJECTIVES:

1. To identity and compare the needs and deficits of persons in the severe, moderate, mild, and
borderline levels of intelligence in such areas as personality, adaptive behavior, sensory and
motor functioning, vocational aptitudes, and work-related behaviors.

2 To describe the rehabilitation process for such persons In bath rehabilitation and school setting_s
and to examine how the process differs for clients of different Intellectual levels.
To measure outcomes of rehabilitation services and determine relationships between outcome
and (a) Intellectual level, (b) functional levels, and (c) types of services received.

METES DOLOGV: In response to input from state rehabilitation agencies In the region, the study will focus
on school populations as well as on clients referred to rehabilitation agencies from other sources.
In Arkansas, data collection will center on a vocational evaluation unit which serves the entire
state; in Texas, the study will focus on school populations, and will have a secondary objective of
evaluating the benefits of programs which stress vocational training for the handicapped as
compared to more traditional work -study programs. In all settings, subjects identified for study will
first be evaluated with a comprehensive battery measuring functional capacities considered to
be predictive of later adjustment. Most of the measures will involve individual testing, although
ratings of adaptive behavior will also be collected. Questionnaires will be used to collect
Information about the programs and services which these clients then receive. Adjustment to a
work setting will be assessed with a rating scale completed by work supervisors, and finally, .

through interview procedures and client evaluation, benefits derived from rehabilitation services
will be assessed approximately two years after the Initial assessments are conducted,

FINDINGS TO DATE: Literature reviews on the relationship of IQ to social and vocational adjustment of the
mentally retarded and on the special problems of learning disabled persons are nearing
completion, and a battery of assessments has been Identified. Data collection began in the
summer of 1978.

APPLICABILITY: Rehabilitation agencies have.expressed concern regarding the Implications of introducing
the American Association on Mental Deficiency's definition of mental retardation Into rehabilita-
tion practice because they perceive that many persons in the borderline range of intelligence,
who would no longer be considered mentally retarded, have difficulties whichconstitute a voca-
tional handicap and can benefit from rehabilitation services. Thus, this study should identify the
nature and extent of deficits In this group as compared to mentally retarded groups, as well as
indicate problems the borderline IQ person encounters during rehabilitation and eventual out-
comes. At the same time, by attending to the severely mentally retarded client, the study will
provide guidance to rehabilitation agencies as they strive to fulfill the mandate to give priority to
the severely handicapped by indicating the functional deficits In this group and the critical re-
lationships between process and outcome in their rehabilitation.

242 Interview Skills of the Retarded: Deficiencies,
Consequences, and Training Approaches

Principal Investigator: Carol K. Sig_elman, Ph.D.
Status: New
Dates: September 1977-September 1979



Gast:

Annual Report Reference:

Texas Tech University

Annual $31,950
RT Annual $24,725
#7, Page 319, R-41

Projected Total $63,900
RT % of Annual Total 77%

OBJECTIVES: The main objective of the study is to establish, by presenting videotaped interviews to per-
sonnel Interviewers, rehabilitation counselors, and college students for ratings, which verbal and
nonverbal skills are predictive of the mentally retarded client's making a favorable impression in
a Job interview situation, and which, as a consequence, would be prime targets for training
efforts. Additional objectives are as follows:
1. to establish for a population of severely to mildly retarded adults the level and variability

across subjects of verbal and nonverbal communication behaviors;
2. to determine relationships among communication behaviors;
3. to assess the relationships between communication behaviors and client characteristics

such as sex. IQ, adaptive behaviors, and length of institutionalization;
4. to determine whether communication skills are predictive of current vocational functioning

levels;
5. to determine the extent to which responsiveness to the demands of a question is a function of

the type of question asked;
6. to assess the extent to which providing raters with information about client intelligence,

motivation, and job skill reduces reliance on communication behaviors as a basis for evaluative
Judgment; and

7. to test the relative effectiveness of modeling and videotape feedback procedures in modify-
ing communication skills found to be deficient and associated with making negative Impres-
sions on raters.

METHODOLOGY: Ninety mentally retarded adults (both males and females) In the severe, moderate,
and mild ranges of retardation were videotaped while participating in a "pretend" job interview
situation. All of the subjects came from an institutional setting.
A standard Interview format was constructed covering two topic areas: vocational maturity and
social maturity, with sixteen parallel questions in each topic area. Within topic areas. the types of
questions asked (e.g., yes-no, either-or, what questions, and open-ended questions) were sys-
tematically varied so that responsiveness to communication demands could be examined as a
function of question type. The interviews lasted approximately 5-10 minutes, and were preceded
by a warm-up period during which the research and the presence of the videotape camera
were explained.
Measures of communication peiformance in the interviews consist of the following: 1) responsive-
ness to communication demands of questions; 2) number of words In garbles, phrases and one
word responses, and T-units; 3) total number of wards; 4) number of T-units; 5) frequency of eye
contact; 6) smiling; 7) head obstruction; 8) fidgeting; 9) speech Intelligibility; and 10) physical
attractiveness. Many of the verbal and nonverbal measures were used in the pilot research. but
several new measures have been added to enhance predictive power.
Data on client characteristics such as sex, IQ, length of institutionalization, and adaptive behavior
have been collected from client flies. Correlational analysis and analysis of variance will be
used to examine the relationships of these variables to communication behaviors, as well as the
relationship_ s among communication measures.
Segments of the videotapes for the 90 subjects have been arranged In random order and
prepared for presentation to rating groups. All interviewees are shown responding to the same 8
questions from the job Interview format, with each segment lasting approximately one minute.
Three rating groups are proposed: a) personnel Interviewers, obtained through business admin-
istration classes at Texas Tech; b) vocational rehabilitation counselors; and c) graduate students
in Special Education. An interview rating scale has been developed which consists of semantic
differential style Items with seven points along a positive-negative continuum concemIng intel-
ligence. communication, personality, employability, and so on. Each rating group will view all 90
taped InteMews so that differences among rating panels will not confound the analysis. Each of
the three rating panels will consist of six to eight persons and will review tapes in four installments
of 22-23, so that fatigue does not enter in.
Because in reality, personnel interviewers and rehabilitation counselors generally gather information
about the client's capacities, work experience, and job skills, a secondary study will be conducted
in which descriptions of each client viewed on videotape are systematically varied. For this study,
raters will be provided with brief descriptions of each interviewee before viewing the videotape.
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The descriptions will be systematically varied such that each Interviewee is described as: a) high
or low in Intellectual functioning and general adaptive ability; b) high or low in motivational
factors; and c) high or low in job skills and experience. Fifty -six interviews will be used in this study
so that there will be seven interviewees with each of the eight possible combinations of intellectual
functioning, motivation, and job skill levels.
In analyzing the relationship between communicative behaviors and evaluative ratings, correla-
tional analysis and factor analysis will be used to reduce potential predictors to a small set of
relatively Independent variables which can be entered singly and In combination in multiple
regression equations. A 2x2x2 analysis of variance design will be used to assess the effects of In-
formation about intelligence, motivation, and job skill on evaluations, and these factors will also
be entered along with communication measures in multiple regression equations to determine if
rater knowledge of the client's vocational assets or deficiencies results In less reliance on com-
munication cues.
The previous analyses will provide the basis for selection of skills to be trained. Skills which prove
to be deficient in a substantial proportion of the population and which are significantly correlated
with evaluative ratings will become the target behaviors to be modified.
Subjects will be randomly assigned to one of four groups: 1) modeling; 2) videotaped feedback;
3) modeling plus video feedback; and 4) Interview practice control.
The subjects' p_ erfoffnance in the standard interview will serve as pretest measures of baseline
performance. Following treatment, the subjects will again be videotaped responding to the
same interview questions administered by the same interviewer. Posttreatment communication
scores will be obtained on the target behaviors. The posttreatment videotapes will also be
viewed by one of the same group of raters previously used, new ratings will be obtained, and
changes calculated.

FINDINGS TO DATE: The following findings have emerged from a pilot study in which 21 moderately and
mildly retarded women at the Lubbock State School participated in simulated job interviews:
1. Responsiveness to communication demands of different types of questions could be

measured reliably, and was In part a function of the type of question asked.
2. Verbal and nonverbal behaviors were Independent of one another. Highly verbal subjects

were no more likely than those with limited verbal skills to engage In positive nonverbal
behavior.

3. While one could predict verbal skill from IQ score, nonverbal performance could not be so
predicted.

4. However, both nonverbal and verbal performance measures predicted evaluative ratings or
impressions mode in the interview.

IQ, three verbal measures (mean sentence length, responsiveness to the formal demands of
questions, and variety of vocabulary), and three nonverbal measures (eye contact, smiling, and
lack of obstruction of the head through contorted postures or obscuring the face with the hands)
were used to predict ratings of intelligence, personality, quality of communication. general Im-
pression made in the Interview, and likelihood that the rater would hire the applicant. These
measures accounted for fully 80% of the variance in the total rating given by business students
with personnel interviewing experience (F a 6.12; df e 7.11, p = .005). Those persons who used
long sentences, made frequent contact with the interviewer, and did not mask or hide theirfaces
tended to be rated positively. Moreover, nonverbal behaviors were the subject of 56% of the
raters' comments In response to a question asking them which things the applicant said or did
which made an unfavorable impression on them. These findings are particularly Impressive when
one considers what was not measurede.g., physical appearance and attractiveness, vocal
aspects of speech such as tone of voice and hesitations, and the acceptability or veracity of
statements made.
It was felt that these findings were promising enough that they should be pursued. The present
study improves upon the pilot study by including a larger sample, a more standarized interview
format, and more than one group of raters to judge interviewees.

APPLICABILITY: The study is directly relevant to rehabilitation practitioners concerned with communicating
with mentally retarded clients and Increasing their clients' competencies In job interviews and
other social interactions. Specifically, it will identify communication skills which are deficient
shed light on the effects of the types of questions posed to the mentally retarded on their
communication behavior; offer information about how rehabilitation professionals and others
react to the communication behaviors of the mentally retarded; indicate which communication
behaviors are consequential enough to warrant intensive training efforts; and evaluate alternative
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training procedures to aid trainers and teachers In remecliating skill deficiencies which decrease
social and vocational acceptability of mentally retarded clients.
It is believed that trainers and teachers may benefit simply by learning which communication
skills are deficient among the mentally retarded and affect the ways in which they are evaluated.
The measurement techniques developed for the study will be usable by trainers in assessing
needs. Finally, the study will provide trainers with techniques demonstrated effective in remedialing
communication skills deficits.
The research is expected to improve techniques for Identifying communication skill deficiencies
and upgrading such skills.

243 Issues in Deinstitutionalization
Principal Investigator:
Status:
Dates:
Cost:

Carol K. Sigelman, Ph.D.
New
September1977-February 1979
Annual $21,340
RT Annual $16,445

Annual Report fence: 07, Page 337, R-42

Projected Total 332,810
RT % of Annual Total 77%

OBJECTIVES:

1. To describe the adjustment processes of more severely disabled persons furloughed from state
institutions for the mentally retarded in Texas to the community, comparing them to higher level
clients.

2. To assess which types of clients receive which types of environmental support, which types of en-
vironmental support facilitate adjustment, and which types of clients benefit from such supports,
To determine, for a sample of persons for whom both clients and guardian or houseparent inter-
views were collected, the extent to which clients and significant others agree in their responses,
and the extent to which profiles of adjustment and correlates of adjustment from these two
sources of data are consistent.

METHODOLOGY: This study is an extension of analyses of a large longitudinal data set collected as pa ri of
Project R-21. The methodology consists of data set organization, data reduction, and statistical
analysis appropriate to the stated objectives.

FINDINGS TO DATE: Due to shortages of funds, the present project, although approved for initiation, has
been held in reserve for a late start.

APPLICABILITY: DeinstItutionalization has been a priority In both RSA and the Office of Developmental Dis-
abilities. The Center's rich longitudinal data set is unique and can provide knowledge relevant to
community adjustment processes and the facilities and services which facilitate those processes.
In this study, special attention will be focused on the more severely handicapped person and on
environmental, as opposed to personal, correlates of adjustment.

244 Models for Services to the Severely Handicapped
Principal Investigator: John Felt Buddington, Ph.D.
Status: New
Pates: September 1977-August 1980
Cost: Annual 8106,734 Projected Total $238,253

RT Annual 890,928 RT % of Annual Total 55%
Annual Report Reference: # 7, Page 150, R-43

OBJECTIVES: At the conclusion of the project, we shall have produced the following_ :
1.. A description of the actual operations of five vocational rehabilitation agencies which have

been designed to be responsive to the portions of the 1973 Rehabilitation Act relating to severely
handicapped individuals.

2. A generic description of a rehabilitation agency that may be called upon to address all
relevant problems of any severely handicapped individual.
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METHODOLOGY: The project will produce the descriptions of the operation programming and the generic
program In the course of four phases. These phases include;
Phase I: Preparation and Planning
This phase will yield at least two models which describe (a) the objectives of the project, (b) a set
of intermediate states of the project which denote its progress in meeting its objectives, (c) moni-
tors which document Its success, (d) procedures for attaining each intermediate state, (e)
procedures to Improve the project's effectiveness over time, and (f) all other activities necessary
to support the above.
Phase I will be completed by abstracting the literature, making site visits, describing two models,
and revising these models with the advice of selected members ofCSAVR.
Phase II: Request for Proposals
This phase Is designed to yield at least five proposals which promise to serve severely handicapped
Individuals in a more effective fashion than is being done by existing agencies.
Phase II will be completed by distributing the models derived from Phase Ito state vocational
rehabilitation and blind agencies. Details of how the states may respond to the RFP will be
included. Consultation to assist states in preparing their proposals will be offered.
Phase III: Technical Assistance
This phase is designed to yield five programs which operate in the fashion promised by their
respective proposals. Phase III will be Initiated by the granting of roughly S100,000 from RSA to
each of five vocational rehabilitation agencies. Site visits will be made by project staff to assure
that the technical aspects of the proposal are being carried out as promised. Project staff will be
available during site visits and at other times for consultation.
Phase IV: Evaluation
This phase will yield a description of the results actually attained by each of the five projects. two
years after funding, as measured according to the objectives adopted by each agency. In
addition, changes In the operation of the agency will be described, together with any deviations
from the proposal. The description of the actual status of the five funded agencies (Including any
planned changes and any deviations from the proposal) will constitute the "description of
operating agencies" called for In the first objective of this project. A generic description of a
rehabilitation agency, the second objective called for, will be derived from the description of the
five agencies In combination with the "sample description" completed In Phase II.

FINDINGS TO DATE: Phase I has been completed, except for the approval of the models by the C
committee and by the project officer in RSA.
The review committee recommended that the following Individuals should constitute the first
priority of those to be served: (a) Individuals living In rural areas, (b) Individuals currently residing
in an institution, and (c) individuals who are homebound. The committee indicated no preference
as to the type of problem which should be addressed. It agreed that the first priority for essential
elements to be installed should be those direct-treatment procedures not locally available.
The models submitted for approval concern rehabilitation engineering and an "Intensive rehabilita-
tion program."

APPLICABILITY: Each description of a project which meets the requirements of the 1973 Rehabilitation Act
may be employed as one of several approaches which could satisfactorily address the problems
of the severely handicapped. The six essential elements for describing such programs could
form the basis for an orderly, concise. and comparable way of describing programs and their
effects and costs for program-planning and zero-based budgeting purposes.
It is expected that vocational rehabilitation agencies will be motivated to modify their programs
to deal with greater numbers of severely handicapped Individuals. Present experience indicates
that few existing programs are capable of dealing with the required numbers of severely handi-
capped Individuals. This project will yield models which are not only appropriate for these
agencies, but also ones which they are motivated to adopt.

245 Development of Exemplary Models of Achieving Effective
Coordination of Education and Vocational Rehabilitation
in Local Communities

Principal Investigator: Gerard ..11 Eensberg, Ph.D.
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Statue: New
Dates: October 1977-May 1979
Cost: Annual $112,728

Ser Annual $99,766
Annual Report Reference: # 7, Page 187, R-44

Projected Total $99,766
RT of Annual Total 89%

OBJECTIVES: The purpose of the project is to determine what forms and mechanisms of cooperative pro-
arnMing by vocational rehabilitation, public school programs, and othercornmunIty agencies

can improve the quality of services to handicapped youth. Specifically. the project will culminate
in a state of the art report, detailed descriptions and analyses of ten exemplary programs
involving interagency Cooperation, and a synthesis of models ina model or Models replicable
nationally.

METHODOLOGY: Literature review will focus on describing current public school/vocational rehabilitation
programs and interagency linkages and will serve as background for describing the state of the
art and constructing questionnaires and interview schedules to be used In site visits. A form will
be developed to solicit nominations of outstanding programs from vocational rehabilitation
agencies, state education agencies, and other relevant sources. A follow-up questionnaire will
be sent to nominated programs to solicit information that can be used. along with telephone
contacts, as a basis for selection of ten exemplary programs. Site visits will be conducted by a
carefully chosen visitation team using structured and open-format questionnaires, interview
schedules, and data collection forms. The data collected from site visits, along with the material
identified through literature review, will serve as the basis for developing program models which
represent comprehensive and effective cooperative programs to maximize the vocational potential
of handicapped youth.

FINDINGS TO DATE: The literature review is underway. Leiters soliciting nominations Of programs which
meet specified criteria have been mailed, and a follow-up questionnaire to be sent to nominated
programs has been constructed. Work Is underway to develop the information goals and more
detailed data collection procedures to be used In the site visits.

APPLICABILITY: Interagency linkages are a priority in RSA research and evaluation objectives. This project
should provide guidance to vocational rehabilitation agencies as to how they can work most
effectively with public schools and other community agencies to provide vocationally - oriented
training and experiences to handicapped youth. This project is particularly timely in view of
recent legislation in vocational rehabilitation and in education which has aiterod the missions
and responsibilities of both and which requires a reshaping of cooperative relationships between
agencies.
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CORE AREA

Vocational Evaluation

The development and dissemination of new knowledge in vocational evaluation
and the client service areas interfacing with vocational evaluation, (which include
work adjustment, vocational training. follow-up and counselor/client decision
making), and also the development of demonstration programs in the areas of

client referral to vocational facilities and effective facility service utilization.

367



UNIVERSITY OF WISCONSIN-STOUT

Daniel McAlees, Ph.D.. Director
University of Wisconsin-Stout

Stout ut Vocational Rehabilitation institute
Vocational Rehabilitation

Research and Training Center
Menomonie, Wisconsin 54751

PROJECT TITLES BY FY 197E STATUS

COMPLETED ABSTRACT NO.

Effects of Vocational Evaluation Programming on the Vocational Developmon
246Rural High School Youth (F. E Menz, Ph.D )

Identification of Work Reinfarcers Found In Sheltered Workshops and Their
Relationship to Client Vocational Needs (F. E. Menz. Ph.D.) ............................. 247

248Process and Outcomes of Vocational Evaluation Services (D. Dunn, Ed.D )

Differential Treatment of Functional Disabilities in WOM4 Adjustment Programming
(C. C. Coker. Ph.D.) ... .249

The Effects of Vocational Evaluation on Client Vocational Awareness
(F. E. Menz, Ph.D.) . . . . . 250

The Use of Information In Vocational Decision-Making by Disabled Persons
(D. Dunn, Ed D ) . .. . . . . . .....251

CONTINUING

Telecommunications in Training of Rehabilitation Facility Personnel
(C. C. Coker. Ph.D.) . . . ..252

Development of a Competency-Based Staff Development Program For
Vocational Evaluators (G. Hansen, Ed.D ) ... . . ...253

Factors Influencing Counselors Determination of Client Eligibility and Referral
far Facility Services (F. E. Menz, Ph.D.) . . . .......... . ,.254

NEW

The Development of Programmatic Research Issues Within Vocational
Assessment (C. C. Coker, Ph.D.) .. ... . . . . ... . 255

Effects of the Use of Different Types of Norms on the Vocational Recommendations
and Occupational Decisions Made by Vocational Evaluators (G. Hansen, Ed. D. ) , , . .... 256

DISCONTINUED

Feedback Systems for Insuring Quailty In Facility Based Services

OTHER

Prediction of Practiced Performance Levels From Initial Task Acquisition Measures

Reliability of An Approach to Estimating Functional Capacities of Clients Receiving
Vocational Evaluation

Accuracy and Consistency of Data Collected on Client Characteristics In Facilities

369



University of Wisconsin =Stout

Research and Training Utilization and integration

PROPOSED

The Use of the Functional Capacities Inventory in the Delivery

Facility Services A Tracking Study

An Exploratory Study of he Vocational Decision-making Skills of Vocational
Evaluation Clients

COS

The Effects of Vocational Evaluation on the Vocational Rehabilitation Clientand
Counselor

The Point Sampling Approach to Assessing and nitoring Behavior in
Adjustment Programs



University of Wisconsin--Stout

246 Effects of Vocational Evaluation Programming on the
Vocational Development of Rural High School Youth

Principal Investigator: Fredrick Menz, Ph.D.
Status: Completed
Dotes: September 1972 - February 1978
Cost: Annual $17,429 Projected Total $47,000

RT Annual $10,229 RT % of Annual Total 59%
Annual Report Reference: 06, Pogo 65, R-5

OBJECTIVES: The Equal Opportunities Projected funded by ESEA consists of exposing reluctant learners In 20
school systems to a vocational evaluation experience whim concentrates on vocational explora-
tion and goal study. A second component of this project involves the project staff in developing
school-vocational program recommendations for each student Jointly with the student, school
personnel, and parents. The third component involves follow-up with school personnel In imple-
menting these recommendations, as need requires. Finally, regular periodic follow-up counseling
is provided by the project staff to students after they return to school. The objective In the program
evaluation of the Equal Career Opportunity Project (ECO) were a) to identify short and long -term
effects of vocational evaluation on vocational development and b) to identify short and long-term
effects of vocational evaluation and school follow-up on school-related behaviors and continuing
vocational development.

METHODOLOGY: Students participating in the ECO Program during FY 1973 (Ne140), 1974 (Ne120), and
1975 (Ne90) were the samples for this project. These students are referred to as reluctant learners
and were identified by the schools as students characterized by having low academic achieve-
ment, high potential for drop-out, poor attendance, tardiness, etc. Two types of data were
collected respective to the Iwo goals of the ECO project: Student data on the CMI, a norm-
referenced measure, and data on students obtained with questionnaires developed and highly
specific to the Intents of the project. Criterion levels for each objective were pre-established and
evaluation of the attainment of the several objectives was conducted against these for the
projects vocational development and school goals. Simple t-tests and descriptive statistics were
Input into a basic judgement scheme to formulate judgements as to whether the project ap-
peared to be attaining each of Its goals.

FINDINGS TO DATE:
Attainment of the Vocational Development Goal.
EGO had a definite Impact upon the attitudes of students toward entry Into the world of work and
career choice. It also tended to have positive impact upon the students' 1) ability to appraise
vocational and educational capacities; 2) to solve problems related to career choice, and 3) to
plan strategies for pursuit of a career. These findings are reported by professionals' judgements
and tends to be corroborated with pre- and post-measures obtained from the CMI. By the end of
vocational evaluation reluctant learners do not appear to have developed a capacity to utilize
occupational information or formulate and select goals as evidenced by the data sources
employed in this evaluation. However, there is some evidence to indicate that this capacity does
develop by one year after evaluation.
Attainment of the School Goal.
Attainment of objectives and progress toward this goal of establishing more positive behaviors in
school is mixed, with generally good effects on specific dimensions. Effort and quantity and quality
of school work significantly improved within one year of participation in the program in both the
vocational and academic areas (see Ferstenou's study below). Students tended to be better
adjusted to school after vocational evaluation, but this adjustment did not appear to be main-
tained. Their interest In school was not consistently found to be as positive as other students. Their
allffudes toward themselves Improved subsequent to evaluation and appeared to be maintained
after one year. Finally, they tended to develop a better capacity than other students, to formulate
vocational goals. They do not appear to lose this capacity after a year back In school.

APPLICABILITY: Vocational evaluation has been found to have an effect on the vocational development
of clients. Further, the two-week vocational evaluation in conjunction with in-school follow-up
tend to have modest but positive effects on sadal behaviors of clients. A model to optimize the
vocational and social effects of evaluation Is suggested as applicable in school and training -
based evaluation programs. The model essentially involves overtopping and integrating voca-
tional counseling and guidance Into a sequenced vocational evaluation. Viewed as a course,

371



University of Wisconsin Stout

the evaluative findings and the client's reactions to them are systematically built upon during the
8 to 16 weeks which this process might Involve during the training program or school semester.

247 Identification of Work Reinforcers Found in Sheltered
Workshops and Their Relationship to Client Vacation
Needs

Principal investigator: Fredrick Manz, Ph.D.
Status: Completed
Dates: September 4972-November 1977
Cost: Annual $17,429 Projected Total 430,000

RT Annual $10,229 RI% of Annual Total 59%
Annual Report Reference: # 6, Page 77, R-9

OBJECTIVES:

1. To determine the pattern of work reinforcers characteristic of workshops in general.
2. To determine the pattem of vocational needs characteristic of workshop clients.
3. To determine the relationship between characteristic work reinforcer and client vocational need

patterns.
4. To determine the feasibility of providing an extended range of work reinforcers withinthe workshop

setting.

METHODOLOGY: The sampling unit for this project was the sheltered workshop unit. Five sheltered work-
shops, using the Minnesota Importance Questionnaire, were identified and requested to partici-
pate in the project. The Variables of interest were the twenty common work reinforcers identified
by the Work Adjustment Project, University of Minnesota. The Minnesota importance Questionnaire
and Minnesota Job Description Questionnaire were used to collect the data. Workshops partici-
pating in the project already have Minnesota Importance Questionnaire data available on
clients. Workshop supervisors and professional persons were asked to complete a Minnesota Job
Description Questionnaire indicating the reinforcers available to clients under their supervision.
Client and supervisor data are being analyzed on each reinforcerdimension using analysis of
variance to determine If there are any between workshop differences.
The interaction of client need profiles and reinforcer profiles were studied using discriminant
function analysis. Within-workshop means on the 20 MJDQ reinforcer scales were used to adjust
client scores on the corresponding MJQ need scales. There 20 estimates of need-reinforcer
congruences were used to determine whether workshops could be differentiated in terms of the
degree to which the 5 workshops were providing reinforcement at the some need level expressed
by clients.

FINDINGS TO DATE:

lotorooflon of Client Needs with Availability of Reinforcer,:
The basic result of the (discriminant analysis indicates that workshops differ significa ntly In terms of
how congruent reinforcers of client needs are with the pattern and level of reinforcementclients
seem to require. The secondary result of this analysis Is that each of the discriminant functionswas
found to discriminate, indicating there are four major ways in which the workshop_ s are similar or
dissimilar to each other.
The different linear combinations of weights and estimates of need-reinforcer congruence,
composing the discriminated centroids under each function, project the uniqueness of the five
workshops. From this analysis, we can conclude that workshops C and E are most distinguishable
from the other workshops in the manner in which they reinforce needs; that D representsa cross -
section of the other four workshops; that workshop A tends to be similar to D;and that workshop B
tends to be similar to E in the levels of congurence with which reinforcers are being provided to
the dominant vocational needs of clients. Use of need-reinforcer congruence estimates are,
therefore, found to be quite effective as a means to describe an Important dimension of different
work adjustment programs: The dimension being how well a given workshop is able to provide
reinforcers for clients' idealized vocational needs.
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Feasibility of an Extended Range of Reinforcer*:
Two analyses were conducted with need-reinforcer congruence estimates to obtain an idea of
whether or not reinforcers might be extended: The extraction of the need-reinforcer dimension
which principally, did and did not differentiate the workshops on each function and the identifi-
cation of relative congruence of need to reinforcer. In these two analyses. the Issues were which
ones do and do not discriminate and whether client levels of need are greater than the available
level of reinforcers.
In terms of the absolute degree to which workshops provide reinforcers which are congruent with
their clients vocational needs, we have found that four of the five workshops ore particularly
unique on the basis of subsets of a limited number of dimensions (12 of the 20), that they share
other combinations commonly, and that they cannot be differentiated among on the basis of 8
of the dimensions. In the final analysis we found that it is with rare exception that the level of rein-
forcement available exceeds the clients' levels of vocational need. More often than not, client
need-levels are significantly greater than the levels of available reinforcement. The distinction
among workshops Is based upon dramatic contrasts Involving the workshops ability to provide
congruent reinforcers for their clients' needs on one limited set of dimensions, while simultaneously
being unable to provide commensurate levels of reinforcement for a second set of client
vocational needs.
The distinction among workshops is not to be found in terms of one workshop being consistently
lower or higher on all those parameters which play an effective role In differentiation, but rather In
terms of profiles of congruence and incongruence on specific subsets of the need-reinforcers.
These Important distinguishing profiles reflect the balance of reinforcements which Intentionally or
accidentally have been arrived at in each workshop. Altering this balance may involve simultane-
ously diminishing or expanding one or more of the other reinforcer dimensions. To unilaterally
conclude that expansion of reinforcers Is possible would ignore the finding of this study that im-
porlant and complex differences exist among workshops and unwittingly presume that the
patterns of congruence and Incongruence within each workshop occurred In a random fashion.
It is conceivable that a wider range of reinforcers can be provided. But, it is highly advised that
this expansion of reinforcers take Into account both the profile of need-reinforcer congruence in
those facilities which more adequately provide appropriate reinforcements for given needs and
the operational and programming characteristics which make this profile of specific congruences
possible.- Having found that workshops differ in terms of specific profiled subsets of need-
reinforcer congruence estimates, It is unwarranted to speak of altering a specific need-reinforcer
without fully considering the complete subset of need-reinforce rs in which the need-reinforcer of
concern operates In some balanced fashion.

APPLICABILITY: Findings of the research can be utilized by rehabilitation facility personnel, particulady
those in work adjustment and training programs, to Identify Important work reinforcers available
in their programs. The fact that effective and interpretable differentiation has resulted in using
need-reinforcer congruence estimates suggests two things. First, adjustment services do differ
and useful descriptions of them might be obtained using this estimation procedure. Secondly,
given additional applied research studies to determine whether consistent descriptions might
be meaningfully obtained, to match Individual client MIQ profiles with MJDQ profiles fora variety
of work adjustment settings may help to Improve the referral of clients to adjustment services
which best meet their vocational needs. The delivery of services through the vocational rehabilltcr.
lion counselor might be greatly Impacted upon if the findings of the present research are
replicated and found usable In the fashion suggested here.

248 Process and Outcomes of Vocational Evaluation Services
Principal investigator:
Status:
Dates:
Cost:

Annual Report rence:

Dennis Dunn, Ed.D.
Completed
AprI11974-Juty 1977
Annual $16,992
RT Annual $9,792

6, page 89, R-20

Projected Total $90,000
RT % of Annual Told 88%

OBJECTIVE: To measure the impact of vocational evaluation services upon client change. (Vocational
evaluation client's characteristics, vocational evaluation personnel characteristics, and signifi-
cant vocational evaluation techniques will be identified. The Interrelationships of these variables
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will be studied to determine their effects on client change).

METHODOLOGY:
1. Identification of characteristics of vocational evaluation clients.
2. Identification of characteristics of vocational evaluators.
3. Identification of Vocational Evaluation Techniques.

PROGRESS AND FINDINGS; The identification of client characteristics has been attained. Survey data
suggests that clients referred for vocational evaluation services could be categorized Into three
groups depending upon their characteristics and service needs. The first group Is comprised
primarily of younger (less than age 24) single clients who are mentally retardedor have develop-
mental disabilities and little or no work experience. This group has functionalproblems related to
vocational development and maturity and would be most likely to benefit from a vocational
evaluation program which stresses the development of personal and social awareness related to
vocational success, The second group of referrals are those whoare older, mated, and possess a
reasonably good vocational history and skills, and typically have an acquired disability. This
group would probably best benefit from a placement oriented vocational evaluation program.
The third group Is made up of clients who are older, have less than high school education, have
had either no work experience or four or more jobs, have multiple handicapping conditionsand
display extreme behavior patterns or difficulty conforming to rules. This group would best be
benetitted by an orientation and adjustment program prior to evaluation.
Research on techniques for objectively observing client work behaviors suggested that: (1) client
behavior can be objectively and consistently described In observable form; (2) behavioral norms
can be established within rehabilitation facilities; (3) individual behavior profiles based on stan-
dard scores are easily interpretable; and (4) there are significant differences in observed client
behavior patterns between facilities and between programs within facilities.
Additional studies undertaken on the point sampling behavior observation method indicated that
interobserver agreement was in the .90's, while observer accuracy was typically at the 92% level or
beyond. A comparison of the accuracy of point sampling with other observation strategies
indicated that it, overall, was the method with the highest accuracy, reaching the 99% level with
80 or more observations. However, it was also found that observational accuracy is a function of
the specific behavior being observed, the observational method used, and the number of
observations made. In a related study, the test-retest reliability of a behavioral rating scale as a
function of the length of time an Individual was in a program was examined, These results
suggested that it was only after an Individual has been in a program for 12 days or more that ratings
were sufficiently reliable (.70 or beyond) to be of value in Individual programming.
Other findings of significance during this reporting period Include: (1) Mentally retarded client
performance on simulated work tasks can be Improved by some 10-18% by the simple expedient
of setting a goal; (2) Individual learning equations developed from Initial task acquisition data
can predict subsequent performance with an average error of less than 1 %; (3) the use of
industrial norms may result in unnecessary rejection of clients for certain occupational areas.
The several activities of this project have been completed and promising research ideas have
been Incorporated into proposed research projects.

APPLICABILITY: Numerous implications for practice changes have emerged from the project. as has been
detailed In the previous Progress Report. These included use of objective behavior observation
techniques; a method for scheduling and making accurate observations; setting performance
expectations for clients as a means of increasing their performance rotes; providing practice
when industrial norms are used; and a method for developing content valid work samples.
Journal articles, Center research reports, and Center training programs have been used to effect
practice changes In line with these research findings.

249 Differential Treatment of FUnctional Disabilities in Works
Adjustment Programming

Principal Investlgatoi:
Status:
Dates:
Cost

Charles Coker, Ph.D.
Completed
September 19754une 1977
Annual 316,179 Projected Total $45,000

374



University of Wisconsin Stout

RT Annual $8,979 R7 % of Annual Total 56%
Annual Report Reference: #6, Page 95, R-21

OBJECTIVES: If "work adjustment" is viewed as a program rubric for adjusting persons to work rather than a
"treatment" in and of itself. It is recognized that this program could be implemented from several
theoretical perspectives. There are two major obstacles facilities face In offering differential
treatment modalities within work adjustment. They are:

1. Insufficient or limited treatment skills repertoire by facility staff, and;
2. an Inability to establish a clear programmatic model of work adjustment by facility staff. The

research objectives are:
a. to survey facilities to ascertain the types of treatments) offered In work adjustment along with

descriptions of types of client problems confronted;
b. to develop specific treatment modules with respect to facility needs and to determine their

overall effectiveness.

METHODOLOGY: The project involves three different activities requiring different methodologies. These are:
a. Develop and validate specific wok adjustment treatment modules. The procedure to be followed

for this activity is essentially an Iterative developmental approach with the following steps:
(1) Select client problem area: Significant work adjustment client problem areas will be selected

on the basis of existing RTC data, data to be collected from short-term RTC trainees, and other
information resources.

(2) Develop treatment module: During this phase, each problem will be staled in behavioral
terms along with a goal or desired behavior. The literature will then be searched to locate one
or more specific treatment techniques which have been shown to be effective in dealing with
the problem. Each treatment technique will be written up in ca step by step format. Addllonally
a method for determining the effectiveness of the treatment technique will be developed.
Field test treatment module: Each treatment module will be field tested in one or more work
adjustment programs.

b. Develop functional classification system.
c. Develop work adjustment treatment package. The third and finai phase of the project involves the

development of a comprehensive treatment manual for work adjustment problems organized
around the functional classification system. This manual will be based upon the empirical evi-
dence gathered during the developmental phase. ff will be field tested in a manner similar to that
used to develop the initial treatment modules, i.e., by being installed In selected facilities or
programs and data gathered to determine the effectiveness of the manual.

FINDINGS TO DATE: Based on preliminary surveys of problems in the field of work adjustments and further
model building, there exists a decisive lack of concrete definition of work adjustment and use of
specific treatments for specific disabilities. The project's Intent to solve these problems was
noteworthy, but the all inclusive nature of the problems could not be handled with the R & T Center
budget and staff restriction. This project, therefore, will be discontinued In favor of more detailed
projects dealing with specific aspects of the genesis work adjustment programming. Work is
currently underway to complete a treatment module on "Analysing Performance Problems In Work
Adjustment Programming."
The Initial concentration of matching a functional disability with a specific treatment is on perfor
mance problems in work adjustment programming. Assessment Includes observation of on-
task/off -task behaviors in relation to production measures. Specific treatment module to be tested
is the pacing of performance through electronic Instrumentation. Procedures for analyzing perfor-
mance problems are currently being devised and application of these procedures at field sites
Is being arranged. Initial pilot studies indicate Increase In production, but performance of these
changes has not been assessed.

APPLICABILITY: This project was geared for direct practitioner utilization in its developmental and field trial
phases. The project has the positive aspect of organizing treatment skills and techniques in a
highly usable format. The Introduction and testing of work adjustment models and treatment
implementation con serve to clarify for the practitioner the usefulness of theory-based treatment
approaches. Administrators and policy makers could have a model around which they could
organize and evaluate work adjustment programming for maximum effectiveness.
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250 The Effects of Vocational Evaluation on Client Vocational
Awareness Attitude and Competency

Principal Investigator: Fredrick Meru, Ph.D.
Status: Completed
Dates: September 1974-May 1978
Cast: Annual $18,928 Projected 'Total $28,000

RT Annual 814,728 RT % of Annual TOM 62%
Annual Report Reference: # 6, Page 413, R-23

OBJECTIVE: The Wisconsin Division of Vocational Rehabilitation has set up a demonstration project entitled
Concentrated Assessment and Diagnosis in Rehabilitation Entrance at the Waukesha Office. This
project has been set up to determine the advantages of early assessment of the severely disabled
in their rehabilitation. Consistent with this objective are aims which include reduction in costs for
and Improved quality of evaluation and more effective utilization of community resources. The
focus of the project Is on reducing the time delay between referral for evaluation and assessment
of clients by basing a Singer Vocational Evaluation System In the office and locating a JEVS System
at the Waukesha Training Center. The Centers emphasis in this effort is to determine the Immediate
effects of vocational evaluation on client vocational orientation,

METHODOLOGY:
a. Samples: Samples for this study include all counselors at the Waukesha office and all clients

entering the Waukesha office between December 19, 1974 and FN./larch 1, 1976 and referred for
vocational evaluation,
Counselors provide ratings on behaviors of all clients referred to vocational evaluation during this
period, Counselor referrals will be "natural". I.e., no attempt will be made to impose structureon the
referral process. Both estimates of client functioning and direct measures of their vocational
attitudes and competencies will be blocked during the analysis stage on disability and sex
characteristics.

b. Variables: Client demographic variables as sex, disability, referral source, funds expended, and
risk group classification are being collected from office records. Counselor demographic vari-
ables as sex, experience, and referral patterns will also be collected.
The dependent variables are client vocational awareness. client vocational attitude, and client
vocational competency.
Procedures: At referral, counselors rank each awareness area in terms of its relative Importanceas
an effect of vocational evaluation on the client. Immediately after the counselor's first contact with
the client, subsequent to vocational evaluation and prior to receiving the evaluation report, the
counselor rates the client's functioning in each awareness area. If the client is referred to the
office-based evaluation, the evaluator independently estimates the client's level of functioning in
each area.
The effects of vocational evaluation on client attitude and competency will be estimated in a
"separate sample pretest-post-test design." Clients referred to the officebased unit are randomly
assigned to a pre-or posttesting with the CMI.
Demographic data on clients and counselors will be employed in the analysis of the data
collected on clients referred to vocational evaluation to most adequately explain measured
effects. The effects of vocational evaluation on client vocational awareness will be studied in a
Program Sex Disability factorial analysis of variance design. Effects of vocational evaluation on
attitude and competency will be studied in Sex Disability repeated measures analysis of variance
design.

FINDINGS TO DATE:

CADRI Program Struoturo
The evaluation unit served between 1 and 7 clients per week over a 42 week period. The typical
number served each week was between 2 and 4 clients with a rough median client- evaluator
ratio of 31. Sixty -nine percent of the clients referred for the service were males and 31% females
and all were In the service between 1 and 10.5 days. Most typically, the service duration was 4.5
days and very rarely lasted more than 6 days. Eighty percent of those referred to evaluation com-
pleted. with 16% dropping out prior to completion, and only 4% reportedas not having shown up
once the referral contact was established.
during the evaluation, 71% were able to identilyat least one lob that they had hod and liked, with
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62% iElentifying 1-2 Jobs, and 9% identifying 3-5 Jobs. In all. 64% of them could also state at least
one thing about the Job which caused them to say that they liked the Job. When asked whether
there was work which they would have confidence In theirability to do, 24% could not identify any
such work, while 18% could identify 3 or more types of jobs, and another 58% could identify at
least one job.
In the previous five years. 43% of the clients had not held jobs, while 45% had held at least one,
and 12% hod between 2 and 3 different jobs. This high percent of unemployment, however. is
partially reflected In the fact that 31% were still in school, 32% had left school before they were 18.
and 55% of the group were planning further schooling or training.
Weschier Intelligence scores and WRAT reading and arithmetic scores were available for a high
proportion of the clients. Cognitively, the client had higher functioning than is generally found in
vocational evaluation services, but were functionally III-prepared in literacy and computationai
skills.

The general evaluation included combinations of aptitude, interest, and personality Inventories,
and various combinations of the 16 Singer evaluation units based upon the evaluator's decision.
Mots of ifooatlorbal Evaluation
in the evaluation of the effects of a two-week vocational evaluation service on adolescents,
Mueller and Menz (1976) administered the Career Maturity inventory to the students prior to be-
ginning evaluation and immediately after. In that study, highly significant (p.c.01) improvement
in student attitudes toward entry into the world of work occurred. along with a general tendency
(p.10) for them to improve their abilities to plan entry Into the world of work, formulate and select
vocational goals, solve problems related to school and career choice, and appraise their own
vocational and educational capacities.
The present study attempted to determine whether such findings would be obtained with a
typical rehabilitation group in a service of shorter duration. The CADRE evaluation was essentially
an obbreviatecl form of the evaluation which the adolescents In the Mueller and Menz study had
received. There were no changes in client vocational attitude or competencies as a result of the
4,5 day evaluation. A snort screening type evaluation does not produce significant changes in
clients along these dimensions.
Dunn & Korn (1973) studied the effects of vocational evaluation on youthful offenders using a
goal attainment scale similar to that employed in the present study. They found that Clients
demonstrated awareness of present vocational goals at the expected level, but overall five goal
areas their attainment was consistently at the "less than expected" level. Client awareness was
an expectation in the CADRE program and a goal attainment scale was completed by counselors
and evaluators on a couple of the clients.
On the basis of mean ratings provided by counselors and the evaluator, these clients do not
seem to be "aware" of the services they need and of their vocational qualifications and
potential. Counselor and evaluator both, however, see them as aware of their vocational interests
or vocational goals. These preliminary findings are similar to those found by Dunn and Korn with
youthful offenders who received a two week evaluation.

APPLICABILITY: The findings of this study document the Immediate client effects of vocational evaluation.
With the Increased concern for provision of adequate services in a timely fashion to the handi-
capped, the simultaneous concern has been clearly stated in the legislation that the effects of
rehabilitation services must also be determined. This need for evaluation of rehabilitation Services
raises the Issues of measurement of expected outcomes of the services. The findings of this study
are applicable to both issues. They address the issue of what immediate effects should be
expected from vocational evaluation. Such results In turn should be valuable to program planners,
managers, and practitioners In better utilization of services toward the end of client benefit.

251 The Use of Information In Vocational Decision-Making by
Disabled Persons

Prim, (pal Investigator:
Status:
Datss:
Cost:

Donn!' Dunn, Ed.D.
Completed
July 1977-May 1971
Annual $22,004
RT Annual $14,104

Annual ltoporrt f nos: #6, Pogo 165, R-32
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Prolootod Total $ i 4,$04
RT % of Annual Total 677
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OBJECTIVES:

a. To determine whether there are statistically significant differences between disabled and non-
disabled persons In the (1) types of occupational information used for vocational decision-
making and (2) number of Information categories used in vocational decision-making.

b. To determine whether there are statistically significant differences between different groups of
disabled persons (i.e., groups defined in terms of sex. major disability types, and prior work
experience) in the (1) types of occupational information used for vocational decision-making
and (2) number of Information categories used in vocational decision-making,

fi To determine through content analysis the specific sub-categories of Type of Work, Skill/Aptitude,
and Working Conditions information used by disabled persons In making vocational decisions.

METHODOLOGY: The Occupationa I Construct Inventory (OCI) was administered to 59 subjects who were
clients entering a vocational evaluation program. The OCI consists of 15 plates in which three
occupations are pictured. The subject is asked to decide in which way two of the occupations
are similar and In what ways are they different from the third occupation. The responses were
coded with respect to (1) Biggers (1971) classification scheme and (2) a content analysis
classification scheme based on the Dictionary of Occupational Titles (DOT) and the Occupation
Information System. Chi-Square analyses were used tc determine differences in responding with
respect to various demographic characteristics in relation to both classification schemes.

FINDINGS TO DATE: The findings indicated that there were distinct differences between the disabled and
non-disabled groups In terms of the specific information used. The disabled group made more
use of the Type of Work and Won( Conditions categories (accounting for almost SO% of the total
number of responses) and less use of the Skills/Aptitudes and Education categories. Also, littleor
no use of the Interests, Income, or Prestige/Status information categories was noted. There were
no significant differences between the two groups in the number of different Information categories
used by individual subjects in making vocational decisions. The results indicated that subjects
consistently used only two or thee of the nine possible categories.
The results also showed significant differences between different groups of disabled Individuals
in terms of the specific types of Information used in decision-making. Sex made a significant dif-
ference in how occupational categories were used. Females used fewer categories and gave
more concrete answers than males. With sexual barriers being broken down In employment,
females should be more fully aware of occupational information.
Disability groups used occupational categories differently, but not in the expected directions.
Physically handicapped males did not use physical demands as heavily as other male disability
groups; The mentally retarded used aptitudes less than other disability groups; physically disabled
females did not respond at all to environmental characteristics; and the emotionally disabled
used environmental characteristics less than other disability groups. These suggest that the
handicapped need help In understanding their disability and assessing how It will affect them in
an occupation.
Longer employment histories did increase the use of occupational traits for males, This indicates
that persons with minimum work experience need to expand their knowledge and use of occupa-
tional information, Finally, there was no difference in the number of occupational information
categories used when males and females were compared with each other.
The results of this study indicated that adult disabled persons were as limited in their use of
occupational Information as were the students in Biggers' (1971) study with a non- disabled 12th
grade population, These findings suggest the need for developing remedial programs focusing
upon information use In decision-making.
The Importance of good occupational information programs cannot be over-emphasized since
it may be all the assistance necessary to insure realistic occupational choices from disabled in-
dividuals who have clearly defined barriers to employment (Doeringer and Prior°, 1971). Such
programs may ultimately lead to improved methods and techniques for presenting information
to disabled persons In a manner which can be best used by them for decision-making. By having
access to and control over information gathering procedures, as the rehabilitation professional
does, the disabled person can actively lake part in the rehabilitation choices. Professionals and
disabled Individuals must work side by side In vocational planning and programmino If Individuality
in the rehabilitation process is to fully come about and be maintained.
Additionally, the results indicated differences in information use between molar disability groups.
These findings provide content areas which need to be considered In program development
and/or the use of existing occupational information materials. Particular disability groups were
concerned with particular kinds of information and these areas should be incorporated Into
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vocational programs to meet the needs of these groups of individuals. Work sample developers
will also find the result beneficial since it indicates types of information which should be included
in the orientation materials to the client prior to the administration of the work sample.

APPLICABILITY: The results of these studies on the Identification of the relative importance of different types
of occupational information in vocational decision-making by disabled persons may have four
Oman/ uses. First, the extent to which disabled persons are in need of specific programming to
assist them In making effective use a: information and the need for development of special pro-
gramming focused upon Information use In decision-making has been suggested In the study.
Second, the findings Indicate that there are differences in information use between different
disability groups. Disabilities may need to be taken into account in program development
and/or the use of existing occupational information materials. Third, the findings indicate some
information which should be Included In occupational Information presentations intended for
use with disabled groups. This may enable state rehabilitation agencies and rehabilitation
facilities to evaluate existing print and non-print occupational Information materials with respect
to adequacy for use with a disabled population. Such guidelines may also serve to focus In-
house development of occupational information which are most commonly used by disabled
persons in decision-making. Fourth. the results may be used by work sample developers to
determine types of occupational information that should be included In the orientation materials
provided to the client prior to the administration of the work sample.

252 Telecommunications in Training of Rehabilitation Facility
Personnel

Principal 'investl9Oter Charles C. Coker, Ph.D.
Statue: Continuing
Oates: September 1975-June 1978
Cost: Annual $20,802 Pr *Wed Total $37,000

RT Annual $13,602 RT % of Annual Total 65%
Annual .port Reference: # 6, Page 231, R-24

OBJECTIVES: This project's purpose is the developmental and implementation of an innovative technique to
enhance the training and research of the Center. The objectives are to determine: a) the availabil-
ity and costs of telecommunications systems or equipment most compatible with the training
and/or research needs of the Center. b) Potential and actual benefits to training and research of
the Center.

METHODOLOGY: The mechanics of the project consists of three phases:
1. Planning Factors Determining telecommunication systems and equipment costs,

advantages, disadvantages, and Center needs.
2. Demonstration Factors Site arrangements, training material selection, and evaluation of

training via telecommunication.
3, Implementation Factors Cost/benefit analysis based on Phase I & II to determine optimal

system for Center needs.

FINDINGS TO DATE: Phase I has been completed in terms of exploring various telecommunications
equipment and systems. From this information, the Center has devised a tentative system relying on
conference telephones of two types:
1) Telephone company conference telephones requiring installation and rental costs.
2) The Center's own cradle-type telephone conference unit requiring no Installation.
The training specified above will enable the Center to maintain semi-permanent satellite train-
ing/research sites plus the flexibility of responding to short term needs. Either unit can be used with
ten different sites and is suitable for small groups of 10-20 individuals. More than twenty individuals
at a site may require external amplification devices. Phase II is currently underway and preliminary
testing has proven satisfactory. This project is expected to reduce training/research travel costs,
while at the same time Increase quality and breadth of training/research.

APPLICABILITY: The need for an economical method for providing short-term training and other staff de-
velopment activities to rehabilitation facility and state agency personnel Is self evident. Telecom-
munications technology offers a way of providing a personal link between trainers and trainees
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while avoiding excessive travel costs and energy consumption. Through the use of conference
call capabilities. It literally allows trainers to be In several places at once, thus increasing their
utilization and making their expertise more widely available.
The findings will be used primarily by trainers and staff development personnel. The application
of telecommunications technology may be an effective and economical means of providing
short-term and In-service training to rehabilitation personnel in diverse geographical areas.
There are several possible spin-off applications, one of which involves The more effective use of
consultants. It is often desirable to obtain consultation on a very specific topic either as part of a
training program or In planning and program review. Telecommunications may be applied as a
means of securing short (one or two hours) consultations on these topics. This would make better
use of existing expertise at a lower cost.

253 Development of a Competency-Bawl Staff lopment
Program for Vocational Evaluators

Pflaolpol in
'Saturn:
filirfeer
coot:

Mutual Roped Reference:

Geraldine Hanson, M.D.
Continuing
July 1975-Juno 1973
Annual $25,995
RT Annual $13,795
#6, Page 241, R-25

Projected Total $54,900
IT % of Annual Total 72%

OBJECTIVES: The study Is directed toward assessing the competency needs and levels of vocational eval-
uators to provide quality services to the handicapped. The objectivesare as follows:
1, To coordinate action with various professional groups and training/education facilities to

provide Input Into the project's design and relevancy, to avoid duplication of effort and to
disseminate project's findings.

2. To ascertain competency statements which reflect the task requirements of the vocational
evaluation.

3. To determine h relative importance of competency statements In eeation to job require-
ments.

METHO DOLOGY : The procedure Involves devising a questionnaire containing competency statements
concerning vocational evaluator job requirements, having a select sample ratethe Importance
of these statements, analYzing data for significance and common task requirements, and repeating
the procedure as necessary to refine the data for meaningful Impact to training/education
programs and professional creeps.

FINDINGS TO DATE: An Initial statement pool of over 2500 competency Items has been screened and
reduced to 175 competency statements relating to vocational evaluator task requirements. The
statements were administered to groups of 116 rehabilitation educators, students, and practicing
vocational evaluators who were asked to rale the Importance of each statement and Indicate
where that skill could best be acquired. Biographical data was collected on each respondent
and reliability checks were made on the ratings.
Most of the 175 competency statements were perceived by the respondents to be important
know edges, skills, and abilities for an entry level evaluator. Although the findings suggest the In-
strument may lack discriminatory power. the 175 statements were developed from an initial
analysis fo 2500 statements, thereby Increasing The applicability of the statements directly to the
skills of the vocational evaluator. Thus, It Is reasonable to expect Ine competency statements
would De perceived as Important by the respondents.
Since the importance of the competency statements nog been determined, continued analysis

Yecus on screening out the low priority statements for the purpose of anclyzing the other
competency statements by category or subject area and learning appreoches in relation to
IdeeV!eing training. units for staff development training.
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lion facilities. The availability of validated training units may also encourage the development of
new training programs for facility personnel.
An additional possible application of the results of the project is the use of the assessment pro-
cedures to be developed In a competency-based certification program for eve luators. Currently
there are no universally accepted "standards" for certifying these Individuals, but the assessment
procedures to be developed in this project will lend themselves to this purpose.

254 Factors Influencing Counselors Determination of Client
Eligibility and Referral for Facility Services

Principal investigator:
Matta:
Dates:
Oast:

Amami Report Rafotenaa:

Fradarick E. Meru, Ph.D.
Continuing
March 1971 - October 1979
Annual $36,432
RT Annual 627,286
#41P9fo 17, R-26

Projected Total $46.000
RT % of Annual Total 71%

OBJECTIVES: The primary goal of this project Is to reduce knowledge gaps with respect to eligibility
determination and to generate new knowledge which would result In decreasing time, cost, and
errors currently incurred in eligibility determination. Specifically the project examines the
decision-making process of the VR counselors and the exchange of infomicelon via referral
requests and reports. The objectives of the study are to determine:
1. Whether the sequence and number of informational reports effect outcome eligibility deci-

sions.
2. Whether there exists certain optimal patterns and types of information that affect decisions.
3. Whether critical content statements within a report bias the decision-making process.
4. What factors affect the referral requests.
5. What factors affect the Interpretation of the referral report.

METHODOLOGY: The procedures for this study vary according to the hypothesis under investigation. Through-
out, though, the participating rehabilitation counselor simulates eligibility (determination and/or
planning of subsequent services. Six cases represent a cross section of rehabilitation risk and
severity groups. Each case simulation provides 20 medical and non-medical reports and case-
notes from which the subject can select and use in eligibility determination and/or planning
decisions. Detailed Intonation on the methods used to accomplish the separate objectives can
be found In the Centers Progress Report #6,

FINDINGS TO DATE: From a prior study. it was found that VR counselors use anywhere from e 3 to 14 referral
requests prior to making an eligibility decision. However, the number, type, and sequence of
selecting reports does not appear to affect the eligibility decision. The present study is to examine
factors in the content of the report on referral system which bears most heavily on the decisions of
eligibility and service referrals.

APPLICABILITY: The results of this project are anticipated to have one of the following uses: (1) the deteme-
nation of guidelines for assessment and eligibility determination with specific client groups
which could be used to establish case review standards: (2) the determination of critical report
content which could be used to establish guidelines for preparing reports as well as performance
evaluation of professional consultants; (3) the determination of the types of biases which occur In
making referrals and preparing reports which could be used to develop guidelines for referral
and report writing.
Additionally, the results will provide basic information regarding the eligibility determination
---ses ANi eft!, FN.". I,.. 1,,,11, "i",4 I Ftemo,Ap-,12. ....Nu its 0.1nr frinln,r r,vrretrril me
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255 he Development of Programmatic Research Issues Within
Vocational Assessment

Principal Investigator: Charles Coker, m.o.
Status: New
Dates: June 1977-February 19x82
Cost: Annual $39,932 Projected Total $143,000

RT Annual $28,706 RT % of Annual Total 72%
Annual Report Reference: # 6, Page 123, R30
OBJECTIVES: The goal of this project is to develop, Implement, and monitor a line of programmatic re-

search and research utilization activities in the area of client selection and rehabilitation planning,
with a particular focus upon those severely disabled persons who are referred to rehabilitation
facilities for assessment and evaluation of rehotallitation potenhal.
Thls goal will be attained through the following specific objectives:
a. To identify researchable issues in the area of client selection and rehabilitation services

planning, using the Conte rAdvlsory Committee. RSA R&E strategy, state rehabilitation agency
personnel, rehabilitation facility personne, and other inputsources.

b. To develop a programmatic research strategy and reser:lien utilization plan based upon
identified researchable issues, knowledge gaps, and pileeityconcerns,

c. To prepare issue analysis and position, paae5s based on literature reviews which identify
specific knowledge gaps and which formuksie researchoble problems.

d. To conduct pilot studies which demonstrate re-sea:ch feasibility and/orresolve methecidegical
and instrumentation issues related to identified knowleage gaps and researchable problems.

e. To make available for dissemination, resece7-e iinaings not Included in other prolec Fs.
f. To develop research project proposals for submission to the Center's Advisory Committee.

RSA Regional Office, and RSA Special Centers Office for review end approval.
g, To review the findings of Center programmatic 'research activities with the Center training

section to Insure that optimal dissemination and utilization of all finds Is occurring.
h. To monitor and evaluate Center programmatic research and research from other sources

related to client selection, rehabilitation planning, and the use of vocational evaluation
procedures in client assessment and planning with the purpose of periodically revising the
programmatic research strategy, research priorities, research activities,and research dissemi-
nation and utilization procedures.

METHODOLOGY: The purpose of this project Is to deal with these needsby (1) conducting a systematic
analysis and Issue identification on the role and function of facility based vocational assessment
and evaluation programs in the state vocational rehabilitation agency eligibility determination
and individualized planning processes: (2) developing a programmatic research strategy which
will reduce or remove the knowledge gaps related to the Identified Issues: (3) developing
specific research projects which will deal with knowledge gaps In relation to specific proposals;
(4) integrating the findings of these projects, as well as the findings of research by others. Into a
systematic body of knowledge; (5) allocating resources for Center research and joint research
into critical areas.

FINDINGS TO DATE: Besides the initial purpose of organizing research strategies in the Center's mission
area, a primary purpose of this project is to stimulate Interest through the dissemination of
research conducted by students in various aspects related to facility services and delivery. The
findings or results of this project to date, therefore, are the following student research:

Adamozok. M. A Survey of the implementation of Vocational Evaluation Results. August. 1977.
Boshynki. T, Work Values Among First and Recidivist Offenders. August. 1977.
Bode, M. Characteristics of Appropriate and inappropriate Referrals for Vocational Evaluation, May. 1974.
Brominz, B. The Usefulness of a Job Site Tour as a Method of Occupation Exploration. August. 1975.
Browers, E. The Effects of practice and Progressive Part Training and Work Sample Performance of the Mentallytletorded.

August. 1977.
naai.s c A Thn Ilea ',f ,nlinn, in 1/.nnen
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Goodman, R. The Effect of Muzak on Shop Performance in a Work Activity Center. Aug_ust. 1977.

Holmes, T. Over Door Assembly and Di sa ssernbiy. August, 1975.

Johnson, T. Johnson Shipping Clerk Job. February. 1975.
Kennedy, M. Changes In Task-Specific Self Concepts After Vocational Evaluation. May. 1973.
Kramer, C. Use of Job Analysis to initiate Systematic Situational Assessment at the Eau Claire County Hospital_ January,

1973.

).iruel, D. Client behavior In Two Rehabilitation Programs. December, 1975_
Mann. C. A Human Factors Checklist for Vocational Evaluators. December, 1972.
Mason, V. Procedures of Follow-up Programs In Rehabilitation Facilities. August, 1974.
McLoughlin, L. Occupational Stereotyping of Sex and Disability in the Vocational Evaluation Process. August. 1977.
Mueller, J. Relationship Between Wa -k Relnforcers, VocatIc,lal Needs and Reported Job Satisfaction for Vocational

Evaluators. May, 1973.
Peck, D. A Study of the Use of Evaluation in High School Programs for the Hearing Impaired. August, 1976.
Porn, R. The Job Experience Klts as Vocononal Evaluation Procedures. August, 1973.
Pozarski, M. Pre-Knowledge of Acceptable Performance and Goal Setting in a Work Evaluation SituatiOn. May 1975.

Sohlottman, V. Effects of Modeling on Work Behavior. December, 1976.
Schober, D. A Review and Examination of Theories of Employability. May, 1972.
Tanner, D. A Situational Assessment Manual. November, 1973.
Vincent, M. D. The Relationship Between Inventoried Interests and Occupational Areas Recommended for Clients After

Vocationol Evaluation, August, 1975.

APPLICABILITY: The project has Implications for change in policy, program, and practice. They include: (1)
policy-the identification of research pdorities and allocation of research resources; (2) program-
identification of programming Issues, knowledge gaps, and the development of new knowledge
needed to reduce the gaps and resolve the issues; (3) practice-the Identification of priority
practice issues and knowledge gaps, and the development of practices and techniques to
resolve the Issues; and (4) spinoff-the technique of increasing the utilization of Center research
findings through stimulation and support of research by others in the rehabilitation community.

256 Effects of the Use of Different Types of Norms on the
Vocational Recommendations and Occupational
Decisions Made by Vocational Evaluators

Principal Investigator:
Status:
Cates:
Cost:

Annual Report Refsrron

Geraldine Hansen, Ed.D.
New
July 1977-June 1978
Annual $43,681
RT Annual $36,481
*6, Page 447, R -31

Protected Total $36A81
RT % of Annual Total 83%

OBJECTIVES:
1. To determine whether the types of norms used (c!!ent, general population, or competitive)) affect

the clinical judgments made by vocational evaluators about severely disabled persons with re-
ference to a specific occupation.
It is hypothesized that making vocational recommendations (I.e., broad recornmenclotions re-
lative to level of employability, areas of work, worker functioning level, and service needs) Is a
clinical judgment process which is relatively insensitive to shifts in typo of norm. It Is further
hypothesized that making occupational decisions (decisions regarding placeability, trainability,
or non-suitability with reference to specific occupations) is an actuarial decision-making process
which is sensitive to changes In type of norm: specifically, the use of competitive as opposed to
client norms increases the number of -screen-out" and investigatory deci sionS (more Information
needed) mode with severely disabled persons.

METHODOLOGY: Vocational Information containing client, general population, or competitive norms
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or (4) not be considered for that occupation.

FINDINGS TO DATE: Preliminary analysis of the data did not confirm a priori expectations. Generally, client
norms did not result in more screen-out decisions (4) than did competitive or general population
norms across all levels of client functioning (above, average, below). Surprisingly, however,
significantly more investigatory (3) and screen-out (4) decisions were made with client norms
than with general population and competitive norms when the level of functioning for the client
was labeled as above average for all three norms. Further analysis of these data are being
conducted as well as data being collected on theireffeat on the clinical decisions of vocational
evaluators.

APPLICABILITY: The importance of this project is twofold: (1) it will attempt to show That the use of "competi-
tive norms" (which are a valued characteristic of assessment materials according to many
evaluators and counselors) may produce an effect which is opposite that desired and valued by
the state-federal VT? program (I.e.. may result in restriction of employment Opportunity for The
severely dint led); and (7) it will attempt to show that vocational recommendations (which are
commonly used by counselors and clients for eligibility determination and program planning)
am. rnorik- va a clinical judgment process which Is reasonably independent of the type of flown
used. costly efforts to produce and develop an industrial norm may not be necessary.
Sinor_ Me project topic was designated as a -critical issue- by a knowledgeable group of
vc,,-;.1M'ial evaluation materials developers, trainers, and service deliverers, it is anticipated that
protect results will be used by these and similar persons to determine the types of norms which
are most suitable for use In vocational evaluation programming. Similarly, since the results should
Indicate possible adverse effects of using certain types of norms with severely disabled persons.
undergoing vocational evaluation, they can be used by policy makers and program developers
at the local, state, regional, and national levels for establishing guidelines and standards for
work sample norms to be used with the severely disabled.' The latter could preclude foully
"screen out- and restriction of t:,..J-r.7::!unIty occurring with this priority group.
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CORE AREAS

Work Adjustment as a Function of Self-Image and Mental Health

Studies which will allow the Center to make predictions about the vocational adjustment
of deaf people and to test the predictions with follow-up data on actual vocational

performance. Results of this research will provide rehabilitation counselors and
administrators with information that should lead to better understanding and more

effective treatment of their clients.

Improving Clinical Training of Personnel Woridng with

velopment of measures of the trainee counselors' knowledge of deafness, their
knowledge of clinical principles and their behavioral effectiveness. These measures will be

used to assess changes as a result of the training program.

Communication as tt Affects the Vocational Rehabilitation Process for the Deaf

InvesiloatIng the contribution of the communicative competence of clients and
counselors: as well as Investigating the effect of Introducing interpreters

into the rehabilitation setting.

Evaluation of Therapeutic intervention for the Deaf

inwistlgatIon into the use of skilled interpreters in the therapeutic process a crisis
Intervention, family therapy and psychosocial testing which may open up pathways for

professionals new to the field of deafness; and exploring the feasibility and
optimal timing of developmental compensation.

Evaluation of the Mental Health Needs of the Multiple-Handicapped Deaf

Research to 1) provide for further evaluation of the needs of severely disabled deaf
and 2) develop ways to best meet those needs through the available clinical services or

through the creation of specialized services within the Center.

Veda, Problems of Members of Deaf Minority Groups

Research In similarities between the deaf and racial/ethnic minority groups and the
personal and social consequences of the combined stigma Anthropological

research among the general deaf community, and cross-cultural investigations of the
treatment and rehabilitation of deaf persons in the various subgroups would add

a significant dimension to the Centers research program.

Development of Guidelines for Clinical Histories and Appropriate Clinical Forms

Studies aimed at determining background variables which are inappropriate for other
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257 A Longitudinal Study of Self - image and Work Adjustment
of Young Deaf Adults

Principal inveotIcater:
Status:
Dates:
Cost

Annual Report Reference.

!tilde Schlesinger, M.O.
New
October 1977-Septernb 1980
Annual $74,931
PT Annual 869.369

1, Page 5, 2-1

Projected Total $168,700
PT X of Annual Total 92.6%

OBJECTIVES: To describe the vocational success and general well-being of a group of young deaf adults
who are still In relatively early career stages. fi

To relate earlier obtained measures of self-Image, psychosocial adjustment. communication
skills, academic achievement, faintly climate and history to vocational success.
To use such relationships as a guide to the possible modification of earlier experiences so that
the deaf student will have a better probability of achieving vocational success.

METHODOLOGY: In 1966-67, Meadow amassed a great deal of information on 116 students at the Cali-
fornia School for the Deaf, Berkeley, California. The first step in studying this sample has been
locating each individual and determining if he or she wishes to participate in this study. During
this same time period, a literature search was conducted on the vocational characteristics of
deaf adults. Based upon the finding of this survey, an Interview schedule will be developed to use
with the cooperating subjects. Information on vocational success will then be obtained and
statistically related to the data collected twelve years earlier.

FINDINGS TO DATE: The sample to be studied now ranges in age from 18 to 30 years, On a very few of
these could still be at the California School for the Deaf. Berkeley. Letters describing the interest of
the Center in contacting these students were circulated, providing the students the opportunity to
Indicate their willingness to participate without any invasion of their privacy. The vast majority of
the stucierrIs, however, hod to be contacted through other means. These include (a) contact with
socially active members of the adult deaf community to learn of the whereabouts of members of
the sample. (b) advertisements in an alumni magazine, (c) checks with community services for
the deaf, (d) attendance at social and athletic activities of the Berkeley School, (e) attendance
at a reunion of the alumni, (f) a search of news columns and reports on alumni happenings, (g)
checks of telephone listings in public directories and In post-secondary schools for the deaf
such as NTID, Gallaudet and California State University, Northridge.
Two persons were known suicides. Addresses were not available for 17 other persons (leads on 5
of these have since been obtained). Two letters were returned, -addressee unknown"_ On the first
round of letters 39 returned the forms with 4 declining to be Interviewed. (2 of the 4 also denied re-
searchers' permission to look at post academic records. Personal contact with two of these
yielded agreement to participate.) On the second round, an additional 21 responded, with 4
refusals. Two wanted more information before they would consent to be interviewed. Personal
contact at a school reunion yielded consents from an additional 16 persons.
In all. 65 have agreed to be Interviewed so far. Since efforts to locate other members of the
sample will continue, there appears to be reasonable probability that more than half of the
original group can be studied. Because of cost considerations, it is likely that interviews may be
confined to those who have remained In the Bay Area Collaborative Investigators may conduct
interviews at other locations. An interview schedule was prepared In July and August and inter-
viewing began In the Fail of 1978.
Preliminary to designing an Interview schedule It seemed desirable to review the literature on
vocational success with special reference to work previously conducted with the deaf. A paper's
beintl brew redfor submission to an appropriate Journal.
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258 Cru la! Varibles in the Clinical Effectiveness of Personnel
Who Work with the Deaf

Principal investigator:
status:
Dales:
Cast:

Annual Report Reference:

Hilde Schlesinger, PAM,
New
October 1977-September 1
Annual $45,465
RT Annual $39,465
# 1, Page 16, R4

Projected Total $194,000
RT % of Annual Total 86.8%

OBJECTIVES: To devise and validate measures of (1) knowledge of deafness and (2) knowledge of
principles.
To devise and validate relevant counselor personalitymeasures, i.e., "ego strength", "need to be
helpful", "capacity for detached empathy and sensitivity", and "abllity to be self-anted".
To use the measures mentioned above as one means of determining the effectiveness of training
of mental health workers.

METHODOLOGY; As a first step, surveys of the literature were conducted on (a) the effect of psychotherapy
training, (b) psychotherapy with several different groups. Is the deaf, the impulsive, and the
underprivileged. Previous research suggests that Impulsiveness and low verbal skillsare frequently
found among deaf persons.
Next, separate measures will be devised to assess variables that are of Interest, i.e., tests of
knowledge about deafness and about mental health principles, as well as specified personality
attributes. These measures will be validated and then used to assess success In the training of
psychotherapists.

FINDINGS TO DATE: The literature sources surveyed in all cases were the computer stored abstracts com-
piled by N.I.H, and Psychological Abstracts. The first survey dealt with the effects of Psychotherapy
Training, There were 101 Indexed references, of which 25 were deemed significant enough to be
copied and included in the library of the Center. The success of therapy with selected groups of
clients, I.e., the deaf and the impulsive, yielded another 101 referenced articles with 41 deemed
Important enough to copy. Annotated bibliographies have been prepared for all these areas. A
fourth survey, Psychotherapy with the Underprivileged, was completed in August, 1978.

APPLICABILITY: Those training procedures and instruments that show promise should enable other training
centers to Improve their training of therapists. This In turn, should result in amelioration of some of
the mental health problems which limit the vocational success of many deaf clients.

259 The Development of a Communication Skills Profile
Principal InvestigaZor:
Status:
Dates:
Oast:

Annual Report Rafe- n

Hilda S. Schlesinger,
New
January 1971! -Oec mbar 1978
Annual $21.431
RI Annual $18,431
is 1, Page 93, R-3

Projected Total $60,700
RT % of Annual Total 86%

OBJECTIVES: The objective of this project is to develop a Communication Skills Profile for rating the follow-
ing; (a) Oral speech and speechreading; (b) Signed English (expressive and receptive); (c)
Ameslan (expressiVe and receptive): (d) Fingerspelling (expressive and receptive); and (e) Print
(writing and reading).
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adult deaf clients. A comparison of clients' communication skills before and after six weeks of
psychological counseling is being initiated. Additional studies are plannec: In order to determine
further the Profile's clinical value.

FINDINGS TO DATE; The Communication Skills Profile being developed Is a refinement of an inventory be-
ing used at Kendall Demonstration Elementary School and at the Deafness Research and
Training Center at New York University. The profiles of median scores for four child rand four adult
clients show some interesting differences between the two groups. The biggest differences, in
favor of the adults, are for Amesian and fingerspellIng. This result suggests that as the deaf child
becomes an adult, the biggest changes occur for these two skills. The high Arne slan and finger-
spelling scores for the adults in conjunction with the low scores forall communication skills for the
children, suggest that while the adults can express themselves adequately, the children cannot.
These Initial findings are tentative; no tests of statistical significance were computed, the sample
was small, and the Profile needs further revision.
The variability of the scores was examined for each scale. For each scale, scores covered, or
almost covered, the high (5) vs. low (1) continuum. The score ranges were oral, 1 -4; signed
English, 2-5; Ameslan. 1-5; fIngerspellIng, 2-5; and print, 1-4. This result suggests that the scale
scores allow for rating variations in the communication skills of different clients.
The differences between the communication profiles of the child and adult patients seemed
consistent with informal observations of these clients at the mental health service. This consistency
in conjunction with the data on score variability suggests that further work with the profile would
probably yield an instrument that describes communication skills of deaf persons In a clinically
useful way.

APPLICABILITY: The profile maybe useful as part of the training program on mental health and deafness. If
appropriate, the Clinical stc.sli will incorporate the scale into the intake procedures. The scale will
also be used to obtain dose 1pttve statistics on client communication and relate these to therapeutic
outcomes.
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Study of Cardiac Work Evaluation and Reconditioning After Myocardial Infarction 032
Technology Assessment: Human Rehabilitation Techniques 230

CARDIAC TOLERANCE
Cardiac Rehabilitation Program for Patients with Myocardial Ischemia and Arterial 094
Study of Cardiac Work Evaluation and Reconditioning After Myocardial Infarction 032

CARDIO-RESPIRATORY (RJNCTIONING FITNESS)see PHYSICAL FITNESS PROGRAM
CARDIOVASCULAR-RESPIRATORY _,..1iSORDERSsee alsd RESPIRATORY DISORDERS

Influence of Cardiovascular Function & Physiological Stress Loads on Psychological 150
Natural History of Deep-Vein Thrombosis in the Spinal Cord Injured 220
Technology Assessment: Human Rehabilitation Techniques 230

CARDIOVASCULAR STUDYsee HEART
CARDIOVASCULAR SYSTEMsee CARDIOVASCULAR-RESPIRATORY DISORDER

HEART
CARE see HEALTH CARE
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CAREER
Access to Careers in Science: A Feasibility Study to Establish Communication Linka 113
Career Development for Deaf People: Nonorol Communication Specialist 188
Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 151
Development of a Competency-Based Staff Development Program for Vocational 253
Evaluatior of Retarded Student Achievement in Career Education Programs 182
Factors Underlying Successful Adjustment of the Retarded Released from Institution 234
Feasibility Study of a Management Training Program for Severely Physically Disable 120
Identification of Communication Deficits in Patients with Right Cerebral Hemispher 143
Job Development and Enhanced Productivity for Severely Disabled 137
Longitudinal Study of Self-Image and Work Adjustment of Young Deaf Adults 257
Predicting Rate of Acquisition and Production of Complex Industrial Tasks by Instituti 178
Project to Document the Deyelopment of a Cooperative Group Residence for Sever 110

CASE FINDING
Crisis Interverition Rehabilitation Applied Research Program for the Severely Develo 151
Factors Influencing Counselors Determination of Client Eligibility and Referral for Fop 254
Overcoming Disincentives to the Rehabilitation of SSI and SSDI Beneficiaries 202
Use of Self-Instructional Training Materials with Rehabilitation Personnel 157

CASE MANAGEMENTsee also TRAINING
Rehabilitation Counseling; Development and Evaluation of a Comprehensive Cou 163

CATECHOLAMINEsee BIOGENIC AMINE
CATHETER

Electromyographic and Cystornetrographic Study of Human Bladder 216
Evaluation of Long-Term Urinary Sterilization in Catheter-Free Paraplegics 193
Prevention of Urinary Troct Infection in Spinal Cord Injury 222
Studies of Uro logic Function in Patients Following Spinal Cord Injuries 031
Vocational Potential of ESRD Patients through Analysis of the Relationsh.!.._; between 140

CATHERIZATIONsee also CATHETER
Long-Term Follow-Up Studies of Patients with Spinal Cord Injury Who Became Cathet 204

CELLULAR STUDY

Mechanisms of Pyelonephritis in Spinal Cord Injured Patients 209
CENSUS

Economic Status of Deaf Adults 189
Survey of Pesonnel Needs In Deofness Rehabilitation 190

CENTRAL NERVOUS SYSTEM DISORDER
Application of a Neurophysiologic Profile to Predict Responses to Treatment of Abno 093
Clinical Classification and Functional Prediction: A Study of the Stroke Population 134
Computer Characterization of Patient Services 133
Determination of Basal Ganglia Influences on Other CNS Motor Systems: Developm 079
Identification of Communication Deficits in Patients w:th Right Cerebral Hemispher 143
Multi-Electrode Studies of Patients with Spastic Central Nervous System Disorders 128
Natural History of Deep-Vein Thrombosis in the Spinal Cord Injured 220
Quantitative and Qualitative Evaluation of Muscular Hypeaonia in Patients with Ce 033
Quantitative Assessment of Postural Stability and Steadiness In Stroke Patients and 107
Stereometric Analysis of Static Equilibrium in Patients with CNS Disorders 097
Studies of Uro logic Function in Patients Following Spinal Cord Injuries 031
Technology Assessment Human Rehabilitation Techniques 230
Training Program for Upper Extremity Activities In Athetoid Patients 035

CEREBRAL HEMISPHERESsee BRAIN
C_ EREBRAL PALSYsee also PALSY

Determination of Basal Ganglia Influences on Other CNS Motor Systems: Developm 072
CEREBROVASCULAR ACCIDENTsee STROKE
CEREBROVASCULAR CIRCULATIONsee BRAIN

CIRCULATION
C_ EREBROVASCULAR DISEASEsee BRAIN DISORDER

VASCULAR DISORDER
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CEREBROVASCULAR INSUFFICIENCYsee BRAIN DISORDER
VASCULAR DISORDER

CHEEK MUSCLEsee FACIAL DISORDER
CHEMOTHERAPYsee THERAPY
CHEWINGsee FACIAL DISORDER
CHILDREN

Effects of Special Olympics Participation on Retarded Children, Families, and Corn 228
Factors Underlying Successful Adjustment of the Retarded Released from Institution 234
Quantitative Studies of Muscular Strength and Muscular Work 036

CHOLESTEROLsee BIOCHEMISTRY
CHROMATOGRAPHYsee MUSCLE STUDY
CHRONIC DISABILITY

Clinical Application of Longitudinal Functional Assessment 096
Effect of Disodium Etldronate (Diphosphonate) on Acute Osteoporosis 201
Family Factors in the Recurrence and Maintenance of Alcoholism and other Chroni 136
Investigation of Predictors of Change or Treatment Progress in a Behaviorally-Based T 079
Medical Rehabilitation Evaluation-Office of Technical Assistance 116
Quantitative Assessment of Postural Stability and Steadiness in Stroke Patients and 107
Role of Family in Institutional Rehabilitation of Clients with Behavioral and Physical D 141
Studies of Uro logic Function in Patients Following Spinal Cord injuries 031
Technology Assessment: Human Rehabilitation Techniques 230

CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Energy Expenditure, Heart Rate, Rhythm and Blood Pressure in Normal and CO.P.D. 213
Longitudinal Study of the Effect of Rehabilitation on Factors such as Job Placement 005
Technology Assessment: Human Rehabilitation Techniques 230
Work Classification of Patients with Obstructive Pulmonary Disease Following Rehab 006

CRONIC PAINsee also CHRONIC DISABILITY
PAIN

Investigation of Predictors of Change or Treatment Progress in a Behaviorally-Based 079
Relationships Among a Set of Behavioral Measures of Chronic Pain 080

CHRONIC TENSIONsee CHRONIC DISABILITY
STRESS

CIRCADIAN RHYTHM

Ambulatory Monitoring Laboratory for Rehabilitation Medicine 135
CIRCULATIONsee also VASCULAP DISORDER

Natural History of Deer>%.1:: mbosis In the Spinal Cord. Injured 220
Studies of Uro logic . -atlents Following Soinol Cord Injuries 031
Study of Cardiac Work Evaluation and Reconditioning After Myocardial Infarction 032
Technology Assessment: Human Rehabilitation Techniques 230
Voluntary Control of Autonomic Processes Using Biofeedback and Reinforcement Pr 038
Vasomotor Response Training In the Arthritic Patient 106

CIVIL SERVICEsee also FEDERAL GOVERNMENT
Overcoming Barriers to Deaf Persons in Federal Government 186

CLEFT PALATEsee FACIAL DISORDER
SPEECH DISORDER

CLIENT

Application of Personal Achievement Skills to Personal Adjustment Training for the Bli 159
Comprehensive Evaluation of the Relationship Between Disability and Personality F 158
Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 151
Development and Evaluation of a Self-Instructional Physical Fitness Training Progra 162
Development and Evaluation of an Interpersonal Skills Training Package 161
Development of a Valid Multiple-Factor Instrument to Assess Severity of Handicap 172
Development of Videotapes for Application in Training Rehabilitation Counselors to 187
Factors Influencing Work Adjustment of Disabled Workers 173
Identification Of Factors Affecting Behavioral Competency in a Comprehensive REM 166
Interview Skills of the Retarded: DeOciencies, Consequences, and Training Approac
Overcoming Disincentives to the Rehabilitation OrgSI and SSDI Beneficiaries 202
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Rehabilitation Counseling: Development and Evaluation of a Comprehensive Cou 163
Research Needs in Vocational Rehabilitation 176
Research on the Psychosocial and Vocational Adjustment of Spinal Cord Injured Cli 160
Sociological Look at the Impact of Normalization 181
Systematic Psychosocial Vocational Treatment Strategies in Vocational Rehabilitati 164
Towards a Placement System Empirically Established Through Criterion-Group Meth 167

CLIENT ASSESSMENTsee EVALUATION
CLIENT CHANGEsee also EVALUATION

REHABILITATION GOAL
Dimensions of Rehabilitation Outcome: A Factor Analytic Study of Several Measure 156

CLIENT EVALUATIONsee EVALUATION
CLIENT OUTCOMEsee REHABILITATION GOAL
CLINICsee CLINICAL RESEARCH
CLINICAL NEUROPHYSIOLOGY

Application of a Neurophysiologic Profile to Predict Responr to Treatment of Abno 093
CLINICAL RESEARCH

Application of a Neurophysiologic Profile to Predict Responses to Treatment of Abno 093
Clinical Classification and Functional Prediction: A Study of the Stroke Population 134
Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 151

Clotromvographic and Cystometrographic Study of Human Bladder 216
Ea:low-Up Study of Patients Treated In the Pain Treatment Program, Physical Medicin 042
identification of Communication Deficits in Patients with Right Cerebral Hemispher 143
Natural History of Deep-Vein Thrombosis in the Spinal Cord Injured 220
Post-Coronary Group /Exercise Therapy Study 142
Prevention of Urinary Tract Infection in Spinal Cord Injury 222
Quantitative Assessment of Postural Stability and Steadiness in Stroke Patients and 107
Role of Family in Insti'utional Rehabilitation of Clients with Behavioral and Physical D 141

Studies of Uro logic Function In Patients Following Spinal Cord injuries 031
Study of Cardiac Work Evaluation and Reconditioning After Myocardial i! 032

CLONIDINE HYDROCHLORIDEsee DRUO THERAPY
THERAPY

CLUSTER ANALYSISsee EVALUATION
COAGULATIONsee also BLOOD

Effect of Maximal Aerobic Exercise on Coagulation in Normals and AtherosL.,.otic 144
COGNITION

Development, Testing and Application of a Phonologically-Based Communication 124
!Diagnosis and RemeollotIon of Deficits In Visual Information Processing and Verbal 020
Identification of Communication Deficits in Patients with Right Cerebral Hemispher 143
Influence of Cardiovascular Function & Physiological Stress Loads on Psychological 150
Tailoring Captions for Deaf Audiences 191
Technology Assessment Human Rehabilitation Techniques 230

COLLAGEN/COLLAGEN DISEASEsee also BIOCHEMISTRY
Value of LDH lsoenzyme Studies In Collagen Disease 029

COLD THERAPYsee PHYSICAL THERAPY
THERAPY

COLLEGE PROGRAM
Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 151

Project to Document the Development of a Cooperative Group Residence for Sever 110
COLOR-FORM DISCRIMINATIONsee PERCEPTION
COMMUNICATION

Access to Careers In Science: A Feasibility Study to Establish Communication Link° 113
Auditory Feedback as it Relates to Language Acquisition and Utilization with the Se 118
Career Development for Deaf People: Nonoral Communication Specialist 188
Computer Aided Motor Communication for the Severely Disabled Non-Vocal 117
Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 151

Crucial Variables in the Clinical Effectiveness of Personnel Who Work with the Deaf 258
Development and Evaluation of a Communicatioel, Control, Education and Entert 211

405



Development of a Cornn unlcotic r 4, Pr T 259
Development of a Model Oernee:si.':',e Rohe:Dee:Von Servie ,) (A Rosearch Uti lizati 132
Development of Videotapes Aeiplicution in Training Pet.coliltc-tion Counselors to 187
Development, Testing and Application of a PhoorogincelIf-Based Cemmur,ication 124
Electronically Aided Instruction for the S..!erely r ,-esically Disabled Non-'Vene,ot 109
Evaluation of Retarded Student Achievement .7e.me.er Education Programs 182
Interview Skills of the Retarded: Deflciencie!; Cyr., v.iceuences, and Training Approac 242

egitudinal Study of Self -Image and Work Adjustment of Young Deaf Adults 257
Role of Family In inctItutional Rehabilitation of Clients with Behavioral and Physical D 141
Sociological Look at the Impact of Normalization 181
Supervision In Vocational Rehabilitation 180
Survey of Personnel Needs in Deafness Rehabilitodon 190
Technology Assessment: Human Rehabilitation Techniques 230
Telecommunications In Training of Rehabilitation Facility Personnel 252

COMMUNITY
Access to Careers in Science: A Feasibility Study to Establish Communication Linke 113
Crisis intervention Rehabilitation Applied Research Program for the Severely Develo 151
Development of Training Curriculum for Consumer Trainers 127
Effective Training in Rehabilitation Medicine in New Medical School Curricula 051
Effects of Special Olympics Participation on Retarded Children, Families, and Corn 228
Evaluation of Retarded Student Achievement in Career Education Programs 182
Factors Underlying Successful Adjustment of the Retarded Released from Institution 234
Independence Training Program for Group Home Residents 154
Post Rehabilitation Problems and Costs 223
Project Access 138
Project to Document the Development of a Cooperative Group Residence for Sever 110
Research Needs in ' ,yretional Rehabilitation 176
Sociological Look at ti a Impact of Normalization 181

COMMUNITY HOSPITALsee COMMUNITY
EXTENDED HEALTH FACILITY

COMMUNITY SERVICE SYSTEMS DEVELOPMENTsee COMMUNITY

SERVICE DELIVERY
COMPETENCIESsee also BEHAVIOR

Analyzing Performance Competencies of Severely Handicapped Clients 170
COMPETENCY-BASED INSTRUCTIONsee also EDUCATION

TRAINING
Development of a Competency-Based Staff Development Program for Vocational 253

COMPETITIONsee MOTIVATION
COMPUTER

Ambulatory Monitoring Laboratory for Rehabilitation Medicine 135
Analysis of Information Processing Training for the Severely Disabled 087
Auditory Fadback as It Relates to Language Acquisition and Utilization with the Se 118
Computer Aided Motor Communication for the Severely Disabled Non-Vocal 117
Computer Characterization of Patient Services 133
Development and Evaluation of a Communications. Control. Education and Entert 211
Job Development and Enhanced Productivity for Severely Disabled 137
Medical Rehabilitation Evaluation-Office of Technical Assistance 116
Quantification of Electromyography with Computer Analysis 022

CONDITIONING PROGRAMsee PHYSICAL THERAPY
Evaluation of the Feasibility of a Twelve Week Physiologically Paced Conditioning Pr 111

CONGENITALsee BIRTH DEFECT
CONGESTIVE HEART FAILURE see CARDIAC DISORDER
CONGRUENCEsee FAMILY

SIGNIFICANT OTHER
CONNECTIVE TISSUE

Value of LDH Isoenzyme Studies in Collagen Disease 029
CONSUMER EDUCATIONsee EDUCATION

406



CONSUMER GROUP
Access to Careers in Science: A Feasibility Study to establish Communication Linka 113

Consumer Involvement in Rehabilitation 121

Development of Training Curriculum for Consumer Trainers 127
Effective Training In Rehabilitation Medicine in New Medical School Curricula 051

Federal Hearing on Recreation and the Handicapped 112
Project to Document the Development of a Cooperative Group Residence for Sever 110
Sociological Look at the Impact of Normalization 181

CONSUMER INVOLVEMENTsee CONSUMER GROUP
CONSUMERS

CONSUMERS
Access to Careers in Science: A Feasibility Study to Establish Communication Linka 113

Consumer Involvement in Rehabilitation 121

Development of Training Curriculum for Consumer Trainers 127
Federal Hearing on Recreation and the Handicapped 112

Research Needs In Vocational Rehabilitation 176
Sociological Look at the Impact of Normalization 181

Study of Consumer Needs, Circumstances, and Attitudes 236
CONTINGENCY MANAGEMENT

Crisis intervention Rehabilitation Applied Research Program for the Severely Develo 151

Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 155
Development of Programmatic Research Issues Within Vocational Assessment 255
Effects of Goal Setting Training on the Job Performance of the Mentally Retarded 239
Follow-Up Study of Patients Treated In the Pain Treatment Program, Physical Medicin 042
Predicting Rate of Acquisition and Production of Complex Industrial Tasks by Institut' 178
Supervision in Vocational Rehabilitation 180

CONTRACTURE
Development of New Phantom Materials for Testing Diathermy Applicators 075
Evaluation of a Circular Polarized Microwave Diathermy Applicator 073
Mechanism and Treatment of Muscle Contracture in Disabling Diseases 060

CONTROLsee MOTOR CONTROL
CONVULSION

Technology Assessment: Human Rehabilltaion Techniques 230
COOPERATION COMPETITION SKILLSsee BEHAVIOR

SKILL
COORDINATIONsee also MOTOR CONTROL

Effects of Special Olympics Participation on Retarded Ci iilciren, Fomires, and Corn 228
Training Program for Upper Extremity Activitios in Athetoid Patents 035

CORDsee CHRONIC OBSTRUCTIVE PULMONARY DISEASE
COR PULMONALE see CARDIAC DISORDER

RESPIRATORY DISORDER
CORONARY INSUFFICIENCYsee CARDIAC DISORDER
CORONARY REHABILITATIONsee CARDIAC REHABILITATION
CORONARY RISKsee CARDIAC DISORDER
C_ OST-EFFECTIVENESS

Clinical Applicatloo of Long It: lanai Functional Assessment 096
Follow-Up Study of Rehabilitation Short-Term Training 175
Integration of Independent Living Into the Total Rehabilitation Proc:-:., 125
Job Development and Enhanced Productivity for Severely Disabled 137
Medical Rehabilitation Evaluation-Office of Technical Assistance
Method of Measuring Some Patient Characteristics, Goals, Results, and Cost: of Me .345

Survey of Personnel Needs in Deafness Rehabilitation 190
COST OF SERViCF

Post Rehab Action Problems and Costs 223
COUNSELING

Application. of Personal Ach't-yw)ment Skills to Personai Ad!ubirnent Training nr the Bli 159
Alias of ',cc( nol Histories Persons with Spinal Cord Injuries 025



Comprehensive Evaluation of the Relationship Beiween Disability and Personality F 158
Crucial Variables in the Clinical Effectiveness of Personnel Who Work with the Deaf 258
Development and Evaluation of a Self-Instructional Physical Fitness Training Progra 162
Development and Evaluation of an Interpers'2,:ot Skills Training Package 161
Development of Videotapes for Application in Training Rehabilitation Counselors to 187
Functional Limitation Scale for Rehabilitation Evaluation 044
Longitudinal Study of the Social, Vocational, Legal and Family Status of Younr; 153
Process and Outcome in Cooperative School Programs in Texas 235
Rehabilitation Counseling: Development and Evaluation of a Comprehc 163
Research on the Psychosocial and Vocational Adjustment of Spinal Cord Ir ' li 160
Role of Family in Institutional Rehabilitation of Clients with Behavioral and Physical D 141
State Agency Rehabilitation Counselor Functions and the MentallyRetarded 231
Systematic Psychosocial Vocational Treatnent Strategies in Vocational Rehabilitate 164
Technology Assessment: Human Rt.!Y;r-t,:'-,,:;'an Techniques 230
Transitional Living: A Program Foster!: munity Integration of Severely Physical! 091
Use of Self-Instructional Training 'rehabilitation Personnel 157

COUNSELOR TRAININGsee also
COXA VALGAsee HIP
CPSsee PROBLEM SOLVING
CREATINEsee ENERGY COMPOUND
CREATIVE PROBLEM SOLVINGsee PROBLEM SOLVING
CRISIS INTERVENTION

Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 151
Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 155

CRUTCHsee REHABILITATION DEVICE
CULTURAL-FAMILIAL ADJUSTMENT

Group Homes for the Mentally Retarded in the Rehabilitation Process 233
Overcoming Disincentives to the Rehabilitation of SSI and SSDI Beneficiaries 202
Role of Family in Institutional Rehabilitation of Clients with Behavioral and Physical D 141
Transitional Living: A Program Fostering Community Integration of Severely Physicall 091

CURRICULUM DEVELOPMENT

Access to Careers in Science: A Feasibility Study to Establish Communication Linko 113
Crisis intervention Rehabilitation Applied Research Program for the Se "erely Develo 151
Development of a Taxonomy of Assembly Skills 238
Development of Training Curriculum for Consumer Trainers 127
Effective Training in Rehabilitation Medicine In New Medical School Curricula 051
Effective Training in Rehabilitation Medicine in New Medical School Curriculum 043
Effects of Special Olympics Participation on Retarded Children, Families, and Corn 228
Feasibility Study of a Management Training Program for Severely Physically Disable 120
Training Evaluation Kit 179
Transitional Living: A Program Fostering Community Integration of Severely Physicall 091

CYBERNETICS

Quantitative Studies of Muscular Strength and Muscular Work 036
CYBEXsee also CYBERNETICS

Quantitative Studies of Muscular Strength and Muscular Work 036
CYCLIC AMP TREATMENTsee ENERGY COMPOUND

THERAPY
CYSTOMETTN

Electrornycgraphic and Cystornetrographic Study of Human Bladder 216
Studies of Uro logic FunctiOn in Patients Following Spinal Cord Injury 031

D
DANTROLINE SODIUM sue ANTISPASTICITY DRUG SPASTICITY

DRUG THERAPY
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DATA COLLECTION

Clinical Application of Longitudinal Functional Assessment 096
Conceptual Model of Planning and Management of Rehabilitation Services 221
Crisis Intervention Rehabilitation Applied Research Program. for the Severely Develo 151
Differential Treatment of Educational Disabilities in Work Adjustment Programming 247
Effects of Vocational Evaluation on Client Vocational Awareness, Attitude and Corn
Factors Influencing Work Adjustment of Disabled Workers
Identification of Communication Deficits in Pateints with Right Cerebral Hemispher
Medical Rehabilitation Evaluation-Office of Technical Assistance 116
Post-Coronary Group/Exercise Therapy Study 142
Quantitative Assessment of Postural Stability and Steadiness in Stro;(e Patients and 107
Rehabilitation Indicators: A Method for Enhancing Accountability 065
Relationship Between Principal& Attitudes Toward the Retarded and Cooperative Sc 240
Research Need in Vocational Rehabilitation 176
Sequential Evaluation of Sensitivity and Predictive Accuracy of Treadmill Testing Foll 146
Sociological Look at the Impact of Normalization 181
Studies of Urologic Function in Patients Following Spinal Cord Injuries 031
Factors Underlying Successful Adjustment of the Retarded Released for Institutions 234
Supervision in Vocational Rehabilitation 180
Training Evaluation Kit 179

DATA RERIEVA), SYSTEMsee INFORMATION ACT
DATA SYSTEMsee INFORMATION AC.'
DAY CARE

Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 151
Technology Assessment: Human Rehabilitation Techniques 230

DEAF

Career Development for Deaf People: Nonoral Communication Specialist 188
Continuing Assessmeni of Programs for Preparation of Professionals to Work with De 185
Crucial Variables in the Clinical Effectiveness of Personnel Who Work with the Deaf 258
Development of a Communication Skills Profile 259
Development of Videotapes for AppliCation In Training Rehabilitation Counselors to 187
Development, Testing arid Application of a Pnonologicolly-Bosed Communication 124
Economic Status of Deaf Adults 189
fatigue In Visual Communication 192
Linguopolatal Cues as an Aid to Consonant Articulation in Deaf Add ts 199
Longitudinal Study of Self-Image %And Work Adjustment of Young Deaf Adults 257
Overcoming Barriers to Deaf Persons in Federal Government 186
Survey of Personnel Needs in Deafness Reiabilitation 190
Tailoring Captions for Deaf Audiences. 191
Technology Assessment: Human Rehabilitation Techniques 230

DEAF-BLIND

Linguopolotal Cues as an Aid to Consonant Articulation in Deaf Adults 199
Technology Assessment: Human Rehabilitation Techniques 230

DECUBITUS ULCERsee also PRESSURE SORE
SKIN DISORDER
ULCER

Investigation of Decubitus Ulcer as Manifestation of Psychosocial Problem
investigation of the Cause and Prevention of Ischemic Ulcers
Studies of Urologic Function in Patients Following Spinal Cord Injuries

DEMOGRAPHIC FACTOR
Technology Assessment: Human Rehabilitation Techniques

DENERVATIONsee NERVE STUDY
DEPENDENCE

Pilot Study on Overdependence In Mildly Retarded Adolescents: A Structural Famil
DEPRESSIONsee EMOTION
DERMATOMNOSTISsee SKIN DISORDER
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DEVELOPMENT

Clinical Application of Longitudinal Functional Assessment 096
Establishment of the High-Risk Population Laboratory 152
Extending Rehabilitation Services to the Multiply Handicapped 229
Job Development and Enhanced Productivity for Severely Disabled 137

DEVELOPMENT DISABILITY

Analysis of Public Assisionce/Social Services for the Mentally Retarded 174
Continuing Assessment of Programs for Preparation of Professionals to Work with De 185
Crisis Intervention Rehabilitation Applied Research Program for the Severely Dever() 151
Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 155
Developing an Empirically Based Training Program in Mental Retardation 226
Extending Rehabilitation Services to the Multiply Handicapped 229
Interview Skills of the Retarded: Deficiencies, Consequences, and Training Approac 242
Issues in Deinstitutionalization 243
Longitudinal Study of the Social, Vocational, Legal and Family Status of Young Adult 153
Research Needs in Vocational Rehabilitation 176
Technology Assessment: Human Rehabiltation 230
Vocational Handicapping Conditions as a Function of l 241

DEXTERITY

Crisis Intervention Rehabilitation Applied Research Proardm for the Severely Disable 151
Development of a Taxonomy of Assembly Skills 238
Effects of Special Olympics Participation on Retarded Ci-)ildren, Families, and Corn 228
Extending Rehabilitation Services to the Multiply Hanf.Y:coppecl 229
Technology Assessment: Human Rehabilitation TechrJes 230

DIABETES

Comparison of Outcomes of Obese Diabetics to Ob.-=::.3 Non Diabetics after a Ivlulti 123
Technology Assessment: Human Rehabilitation Techniques 230

DIAGNOSIS

Development of an Optimal Discriminant Functiar, for the Early Detection of Scoliosi 088
Diagnosis and Remediation of Deficits In Visual Information Processing and Verbal A 020
Frequency and Volume of Urination in Patients with Spinal Cord Injuries 208
Severe yslcal Disabilities of Unknown Etiology 058
Use of f;`. t, r Unit Potentials as a Measure of Neuromuscular Integrity 101

l'echnology Assessment: Human Rehabilitation Techniques 230
Vocational Potential of ESRD Patients through Analysis of the Relationships between 140

DIATHERMYsee also THERAPY
Development of New Phantom Material for Testing Diathermy Applicators 075
Evaluation of a Circular Polarized Microwave Diathermy Applicator 073
1-,!c4,ping of Microwave Fields Surrounding Human Subjects Under Diathermy Treat 071
",leas-urement of Musculature Blood Flow by Microwave Diathermy 070

DIATHERMY TREATMENTsee DIATHERMY
DIETHYSTILBESTEROLsee HORMONE
DIGESTIVE SYSTEM

Effect of Dontrolene Sodium with the Mixed Function Oxidase System of Rat Liver 210
Technology Assessment: Human Rehabilitation Techniques 230

DIGITALISsee CARDIAC DISORDER
DRUG THERAPY

DISABILITY DETERMINATION

Cardiac Rehabilitation Program for Patients with Myocardial Ischemia and Arterial 094
Factors Influencing Counselors Determination of Client Eligibility and Referral for Fac 254
Functional Limitation Scale for Rehabilitation Evaluation 0.44
Longitudinal Study of the Social, Vocational. Legal and Family Status of Young Adult 153
Method of Measuring Some Patient Characteristics, Goals. Results, and Costs of Me 045
Overcoming Disincentives to the Rehabilitation of SSI and SSDI Beneficiaries 202
Quantitative Assessment of Postural Slability and Steadiness In Stroke Potietns and 107



Vocational Handicappm(4 Conditions as a Function of IG 241
DISABILITY PREVENTIONsee PREVENTIVE THERAPY
DISABLED

Analyzing Performance Competencies of Severely Handicapped Clients 170
Career Development for Deaf People: Nonoral Communication Specialist 188
Clinical Application of Longitudinal Functional Assessment 0%
Comprehensive Evaluation of the Relationship Between Disability and Personality 158
Computer Aided Motor Communication for the Severely Disabled Non-Vocal 117
Continuing Assessment of Programs for Preparation of Professionals to Work with De 185
Development and Evaluation of a Communications, Control, Education and Entert 211
Development of a Valid Multiple Factor Instrument to Assess Severity of Handicap 172
Electronically Aided Instruction for the Severely Physically Disabled Non-Verbal 109
Energy Expenditures While Performing Normal Street Walking A Comprehensive St 196
Evaluation of the Feasibility of a Twelve Week Phv:,:riz,,-, Priced Conditioning Pr 111
Footwear and Posture: Phases I-V 063
Incorporation of a Lexan "Check Sock: :. Patellar Tendon Bearing Pr 052
Job Development and Enhanced Prz for &csvereiy Di7abled 137
Method of Measuring Some Patient Of .,?ristics, Goals, Results, and Costs of Me 045
Overcoming Barriers to Deaf Parsons in Federal Government 186
Overcoming Disincentives to the Rehabilitation of SSI and SSDI Beneficiaries 202
Qunntltative Studies of Muscular Strength and Muscular Work 036
Severe Physical Disabilities of Unknown Etiology 058
Sociological Look at the Impact of Normalization 181
Studies of Urologic Function in Patients Following Spinal Cord injuries 031
Systematic Psychosocial Vocational Treatment Strategies in Vocational Rehabilitati 164
Technology Assessment Human Rehabilitation Techniques 230
Towards a Placement System Empirically Established Through Criterion-Group Meth 167
Vocational Follow-Up of the Physically Restored Unemployed 218

DISADVANTAGED
EstablIs.lment of the High-Risk Population Laborato'y 152
Longitudinal Study of the Social, Vocational, Legal and Family Status of Young Adult 153
C)vercomIng Disincentives to the Rehabilitation of SSI and SSDI Beneficiaries 202
Sociological Look at the Impact of Normalization to

DISCRIMINATIONsee PERCEPTION
DISCRIMINATION LEARNING see LEARNING
DISINCENTIVES

Negative Incentives: Contingencies which Discourage Disabled Individuals from S 171
Overcoming Dislrnentives to the Rehabilitation of SSI and SSDI Beneficiaries 202

DISODIUM ETIDRONATEsite DRUG THERAPY
MINERAL

MR/ER TRAININGsee also MOBILITY LIMITED
TRANSPORTATION

Assessment of Driving Capabilities of the Brain Injured Population 130
DRUG EFFECTSsee DRUG ABUSE

DRUG THERAPY
DRUG THERAPY

Effect of Dantrolene Socliurn en the Effli_IX of Calcium from Isolated 3c:f. 200
Effect of Dantrolene Sodium with the Mixed ::unc: ..;n Oxidose System of Rat Live: 210
Studies of Urologic Function in Pailorts Following Spinal Cord Injuriez 031
Technology Assessment: Human Rehabilitation Techniques 230

DUCHENE MUSCULAR DYSTROPHY sec DYSTROPHY
DYSARTHERIAsee also SPEECH DISORDER

Quantification of Speech Intelligibility of Dysarthric Speakers: Development of a M 054
Quantification of the Speech Intelligibility of D.ysarthrIc Speakers: A Comparison of 055

DYSPLASIAsee DEVELOPMENT
DYSPNEAsee RESPIRATORY DISORDER
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NEUROPSYCHOLOGY see BRAIN DISORDER
MENTALLY DISTURBED

NEUROTOXIC CHEMICAL AGENTsee NERVE STUDY
NEUROTRANSMITTERSsee NERVE CONDUCTION
NEWBORNsee CHILD
NON-VERBAL

Interview Skills of the Retarded: Deficiencies, Consequences, and Training Approac 242
NON-VERBAL DISABLED

Auditory Feedback as It Relates to Language Acquisition and Utilization with the Se 118
Computer Aided Motor Communication for the Severely Disabled Non-Vocal 117
Development, Testing and Application of a Phonologically-based Communication 124
Electronically Aided Instruction for the Severely Physically Disabled Non-Verbal 104
Technology Assessment: Hunan Rehabilitation Techniques 230

NOSEsee FACIAL DISORDER
NURSINGsee ALLIED HEALTH PERSONNEL
NYSTAGMUS

Visual System Disorders and Functional Correlates 131

0
OBESITY

Comparison of Outcomes of Obese Diabetics to Obese Non-Diabetics after a Multi 123
OCCUPATIONAL AWARENESSsee INFORMATION ACTIVITY
OCCUPATIONAL EXPLORATION KITsee WORK

SAFETY

OCCUPATIONAL THERAPY
Clinical Application of Longitudinal Functional Assessment 096
Development of a Taxonomy of Assembly Skills 238
Technology Assessment: Human Rehabilitation Techniques 230

OCULOMOTORsee also EYE
Visual System Disorders and Functional Correlates 131

OPERANT CONDITIONINGsee BEHAVIOR MODIFICATION
OPERANT LEARNINGsee BEHAVIOR MODIFICATION
OPERANT PROGRAM see PROGRAM PLANNING
OPTHALMOLOGYsee EYE
ORALsee FACIAL DISORDER

SPEECH

ORGANIZATION DEVELOPMENT see QUALITY ASSURANCE
ORGANIZINGsee INFORMATION ACTIVITY
ORTHODROMIC SENSORY NERVE CONDUCTIONsee NERVE STUDY
ORTHOPEDICsee BONE DISORDER
ORTHOSIS

Effect of Cervical Orthases on Cervical Spine Motion: A Standardized Radiographic 030
Orthotics and Prosthetics Design Improvements 008
Quantification of Blomechanlcal Function of Ankle-Foot Orthoses In Hemip legia 076
Quantification of the Blomechanical Function of Various Designs and Adjustments 047
Research In Upper and Lower Extremity Orthotics 114
Technology Assessment: Human Rehabilitation Techniques 230

OSSIFICANSsee BONE DISORDER
MINERAL

OSSIFICATIONsee BONE DISORDER
MINERAL

OSTEOARTHRMSsee ARTHRITIS, BONE
JOINT

OSTEOMYELITISsee BONE DISORDER
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OSTEOPOROSISsee BONE DISORDER
OUTCOMEsee REHABILITATION GOAL
OUTCOME ASSESSMENTsee EVALUATION

FOLLOW-UP STUDY

OUTCOME OF REHABILITATIONsee REHABILITATION GOAL
OUTCOME STUDIESsee FOLLOW-UP STUDY

REHABIUTATION GOAL

OXYGEN
APPlicatIon of Ozone to Infected Wounds and Pressure Sores in the Management of 002
Energy Expenditures While Performing Normal Street Walking A Comprehensive St 196
Technology Assessment: Human Rehabilitation Techniques 230

OXYGEN CONSUMPTION-see ENERGY
OXYGEN

OXYGENATION HYPERBARICsee OXYGEN
RESPIRATION

OZONEsee OXYGEN

P
PACEMAKER--see CARDIAC
PAIN

Followup Study of Patients Treated In the Pain Treatment program, Physical Medicin 042
Investigation of Predictors of Change or Treatment Progress in a Behaviorally-Based 079
Measurement Correlates In Chronic Low Back Pain; EMG Studies, Personality Profile 108

Pain in Spinal Cord Injury 205
Relationships Among a Set of Behavioral Measures of Chronic Pain 080
Technology Assessment: Human Rehabilitation Techniques 230
Voluntary Control of Autonomic Processes Using Biofeedback and Reinforcement Pr 038

PAGE TURNERS
Preliminary Investigation of Micrographic Viewer for Use by Disabled Persons 197

PALSYsee also BELL'S PALSY
PARKINSON'S DISEASE

Technology Assessment: Human Rehabilitation Techniques 230
Use of Motor Unit Potentials as a Measure of Neuromuscular Integrity 101

PANCREASsee DIGESTIVE SYSTEM
HORMONE

PARALYSIS
ApPilaation of a Neurophyslalogic Profile to Predict Responses to Treatment of Abno 093
Appropriate Entry Level Jobs and Sheltered Workshop Tasks for the Less Educated, Se 090
Effects of Spinal Cord Injury on Helpless Behavior 214
Energy Expenditures While Performing Normal Street Walking - A Comprehensive St 196

Evaluation of Long-Term Urinary Sterilization in Catheter-Free Paraplegics 193

Feedback Control System for the Paralyzed 018
Quantitative Studies of Muscular Strength and Muscular Work 036
Studies a Urologic Function in Patients Following Spinal Cord Injuries 031

Technology Assessment: Human Rehabilitation Techniques 230
PARALYTIC BRACHIAL NEURMSsee NERVE DISORDER

PARALYSIS

PARAPLEGIASee also PARALYSIS
Application of a Neurophyslologic Profile to Predict Responses to Treatment of AJono 093
Assessment and Evaluation of Home Health Team Activities .198
Atlas of Vocational Histories of Persons with Spinal Cord InjurleS 025
Bibliography of Psychosocial, Vocational, and Sexual Aspects of Spinal Cord Injury 040
CeMcal Spine Injuries from Recreation and Sports 095
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Clinical Application of Longitudinal Functional Assessment 096
Clinical Assessment of Psychological Adjustment to Spinal Cord Injury 195
Effect of Disodium Etidronate (Dlphosphonate) on Acute Osteoporosis 201
Electromyographic Findings In Spastic and in Flaccid Spinal Cord Injury 207
Energy Expenditures While Performing Normal Street Walking - A Comprehensive St 196
Evaluation of Long-Term Urinary Sterilization in Catheter-Free Paraplegics 193
Histochemical and Ultrastructural Study of Human Muscle Spindles: Spasticity 215
Localization of Urinary Tract Infection by Identifying Bacterial Antibody-Coating wit 194
Long-Term Follow -Up Studies of Patients with Spinal Cord Injury Who Became Cathet 204
Natural History of Deep -Vein Thrombosis in the Spinal Cord Injured 220
Overcoming Disincentives to the Rehabilitation of SSI and SSDI Beneficiaries 202
Pain In Spinal Cord Injury 205
Preliminary investigation of Micrographic Viewer for Use by Disabled Persons 197
Renal Scintillation Camera Studies as a Method of Following Renal Function and Ur 203
Studies of Uro logic Function in Patients Following Spinal Cord Injuries 031
Technology Assessment: Human Rehabilitation Techniques 230
Voluntary Control of Autonomic Processes Using Biofeedback and Reinforcement Pr 038

PARAPROFESSIONAL-see ALLIED HEALTH PERSONNEL
PARENT

Establishment of the High-Risk Population Laboratory 152
Factors Underlying Successful Adjustment of the Retarded Released nstitution 234
Issues in De Institutionalization 243

PARKINSON'S DISEASE--see also NERVE DISORDER
Functional Distinction Between Neural Systems Involved in the Disabilities of Parkins 067

PARTIAL WEIGHT BEARING-see ORTHOSIS
PROTHESIS

PATELLAR TENDON BRACE-see ORTHOSIS
PROTHESIS

PATHOGENIC BACTERIA
Localization of Urinary Tract Infection by Identifying Bacterial Antibody- Coating wit 194
Prevention of Urinary Tract Infection In Spinal Cord injury 222
Studies of Uro logic Funtion in Patients Following Spinal Cord Injuries 031

PATIENT CARE-see HEALTH CARE
PATIENT DATA-see CASE FINDING

DATA COLLECTION
MEDICAL RECORD

PATIENT EDUCATION-see EDUCATION
PATIENT EVALUATION STUDY-see EVALUATION
PATIENT RECORD-see MEDICAL RECORD
PATTERN PROBABILITY MODEL-see FACTOR ANALYSIS

MODEL
PEABODY PICTURE VOCABULARY TEST-see PSYCHOMETRICS
PEER-GROUP LIVING--see GROUP HOME
PEMBERTON STANDING BRACE-see ORTHOSIS

PROSTHESIS
PERCEPTION

Diagnosis and Remediation of Deficits In Visual Information Processing and Verbal 020
Factors Underlying Successful Adjustment of the Retarded Released from Institution 234
Fatigue In Visual Communication 192
Identification of Communication Deficits in Patients with Right Cerebral Hemispher 143
Influence of Cardiovascular Function & Physiological Stress Loads on Psychological 150
Towards a Placement System Empirically Established Through Criterion-Group Meth 167
Visual System Disorders and Functional Correlates 131

PERCEPTUAL MOTOR TASKS-see EVALUATION
PERCEPTION

PERFORMANCE
Clinical Application of Longitudinal Functional A ssment 096
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Differential Treatment of Educational Disabilities in Work Adjustment Programming 249

Effect of Home Modification on the Functional Performance of the Physically Handl 119

Effects of Competition and Social Facilitation Job Performance of the Mentally Rota 232
Effects of Goal Setting Training on the Job Performance of the Mentally Retarded 239
Effects of Job Enrichment on Work Performance of the Mentally Retarded 237
Effects of Special Olympics Participation on Retarded Children. Families, and Corn 228

Extending Rehabilitation Services to the Multiply Handicapped 229
Factors Influencing Work Adjustment of Disabled Workers 173
Factors Underlying Successful Adjustment of the Retarded Released from Institution 234
Measurement Correlates In Chronic Low Back Pain; EMG Studies, Personality Profile 108

Post-Coronary Group/Exercise Therapy Study 142

Predicting Rate of Acquisition and Production of Complex Industrial Tasks by Instituti 178

Process and Outcomes of Vocational Evaluation Services 248
Quantitative Studies of Muscular Strength and Muscular Work 036
Technology Assessment: Human Rehabilitation Techniques 230

PERIODIC LUNG EXPANSIONsee RESPIRATION
PERSONAL ACHIEVEMENT SKILLSsee also BEHAVIOR MODIFICATION

Application of Personal Achievement Skills to Personal Adjustment Training for the 1311 159

PERSONAL ADJUSTMENTsee BEHAVIOR
PERSONAL ADJUSTMENT TRAININGsee TRAINING
PERSONAL/SOCIAL ADJUSTMENT see BEHAVIOR

CULTURAL- FAMILIAL ADJUSTMENT

PERSONALITY
Clinical Assessment of Psychological Adjustment to Spinal Cord Injury 195
Comprehensive Evaluation of the Relationship Between Disability and Personality F 158

Factors Influencing Work Adjustment of Dlabled Workers 173
Identification of Communication Deficits in Patients with Right Cerebral Hemispher 143

Measurement Correlates In Chronic Low Back Pain; EMG Studies, Personality Profile 108

Technology Assessment: Human Rehabilitation Techniques 230
Towards a Placement System Empirically Established Through Criterion -Group Meth 167

PERSONNELsee also ALLIED HEALTH PERSONNEL
Development of a Competency-Based Staff Development Program for Vocational 253
Process and Outcome In Cooperative School Programs in Texas 235
Supervision In Vocational Rehabilitation 180

Survey of Personnel Needs in Deafness Rehabilitation 190

PHARMACOLOGYsee DRUG THERAPY
PHENOL TREATMENTsee DRUG THERAPY
PHONETICS see SPEECH
PHOSPHATEsee BIOCHEMICAL
PHYSICAL ACTIVITY

Ambulatory Monitoring Laboratory for Rehabilitation Medicine 135

Cardiac Rehabilitation for Patients with Myocardial ischemia and Arterial i-Nperten 094
Clinical Application of Longitudinal Functional Assessment 096
Clinical Assessment of Psychological Adjustment to Spinal Cord Injury 195

Development and Evaluation of a Self-Instructional Physical Fitness Training Progra 162

Effects of Special Olympics Participation on Retarded Children, Families, and Corn 228
Energy Expenditures While Performing Normal Street Walking A Comprehensive St 196

Evaluation of an Automated Training System for Wheelchair Pushups 023
Evaluation of Exercise after Myocardial Infarction National Exercise and Heart Dlsea 103
Preliminary Investigation of Micrographic Viewer for Use by Disabled Persons 197

Technology Assessment: Human Rehabilitation Techniques 230

PHYSICAL EDUCATION
Physical Education, Recreation and Physical Therapy n ily Retarded: 177

PHYSICAL FITNESS PROGRAMsee PHYSICAL ACTIVITY
PHYSICALLY DISABLED
PHYSATRISTSsee PHYSICAL MEDICINE
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PHYSICAL MEDICINE

Clinical Classification and Functional Prediction: A Study of the Stroke Population 134
Effective Training in Rehabilitation Medicine in New Medical School Curriculum 043
Energy Expenditures While Performing Normal Street Walking - A Comprehensive St 196
Pain in Spinal Cord Injury 205
Studies of Uro logic Function in Patients Following Spinal Cord Injuries 031
Technology Assessment: Human Rehabilitation Techniques 230

PHYSICAL THERAPY

Application of a Neurophysiologic Profile to Predict Responses to Treatment of Abno 093
Assessment and Evaluation of Home Health Team Activities 198
Clinical Application of Longitudinal Functional Assessment 096
Clinical Classification and Functional Prediction: A Study of the Stroke Pop_ ulation 134
Cognitive Assist in Motor Learning 104
Exercise and Lipid Profile in ischernic Heart Disease 085
Evaluation of on Automated Training System for Wheelchair Pushups 023
Evaluation of the Feasibility of a Twelve Week Physiologically Paced Conditioning Pr 111
Physical Education, Recreation and Physical Therapy for the Mentally Retarded: G 177
Technology Assessment: Human Rehabilitation Techniques 230

PHYSICAL TRAINING-see PHYSICAL ACTIVTIY
PHYSICALLY DISABLED

Application of a Neurophysiologic Profile to Predict Responses to Treatment of Abno 093
Clinical Appliccrtion of Longitudinal Functional Assessment 096
Clinical Assessment of Psychological Adjustment to Spinal Cord Injury 195
Comprehensive Evaluation of the Relationship Between Disability and Personality F 158
Development and Evaluation of a Self-instructional Physical Fitness Training Progra 162
Energy Expenditures While Performing Normal Street Walking - A Comprehensive St 196
Feasibility Study of a Management Training Program for Severely Physically Disable 120
Incorporation of a Lexan "Check Socket" into a Definitive Patellar Tendon Bearing Pr 052
Pain In Spinal Cord injury 205
Prevention of Urinary Tract infection in Spinal Cord Injury 222
Studies of Urologic Function In Patients Following Spinal Cord Injuries 031
Technology Assessment: Human Rehabilitation Techniques 230
Vocational Follow -Up of the Physically Restored Unemployed 218
Towards a Placement System Empirically Established Through Criterion-Group Meth 167

PHYSIOLOGY

Application of a Neurophysiologic Profile to Predict Responses to Treatment of Abno 093
Early Adjustment to Steady and Unsteady Exercise in Patients with Cardiopuimonar 145
Energy Expenditures While Performing Normal Street Walking - A Comprehensive St 196
Evaluation of the Feasibility of a Twelve Week Physiologically Paced Conditioning Pr 111
Studies of Urologic Function in Patients Following Spinal Cord Injuries 031
Use of Motor Unit Potentials as a Measure of Neuromuscular Integrity 101

PICTURE MORPHOLOGY-see SPEECH
LOT STUDY

Pilot Study on Overdependence In Mildly Retarded Adolescents A Structural krnil 183
PLACEMENT

Atlas of Vocational Histories of Persons with Spinal Cord Injuries 025
Crisis intervention Rehabilitation Applied Research Program for the Severely Develo 151
Factors Influencing Work Adjustment of Disabled Workers 173
Factors Underlying Successful Adjustment of the Retarded Released from Institution 234
Job Development and Enhanced Productivity for Severely Disabled 137
Longitudinal Study of the Effect of Rehabilitation on Factors such as Job Placement, 005
Process and Outcome in Cooperative School Programs In Texas 235
Towards a Placement System Empirically Established Through Criterion-Group Meth 167

PLACEMENT SUITABILITY see PLACEMENT
PLASTIC LAMINATE-see ORTHOSIS

PROTHESIS
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PLASTIC TENODESIS SPLINTsee ORTHOSIS
PROTHESIS

PNEUMONOCONIOSIS see RESPIRATORY DISORDER
POLIOMYELMS

Motor Unit Composition and Voluntary Force in Neuromuscular Disease 129
POLYMYELITISSee MUSCULAR DISORDER
POLYNEPHRMSsee URINARY DISORDER
POLYNEURMSsee NERVE DISORDER
POPULATION STUDYsee CENSUS
POST REHABILITATION

Post Rehabilitation Problems and Costs 223
POSTURE

Effect of Abdomlnai and Lower Limb Compression on Cardiopulmonary Response a 212
Energy Expenditure, Heart Rate, Rhythm and Blood Pressure in Normal and CO,PD. 213
Footwear and Posture: Phases I-V 063
Quantitative Assessment of Postural Stability and Steadiness in Stroke Patients and 107
Technology Assessment: Human Rehabilitation Techniques 230
Voluntary Control of Autonomic Functions by Spinal Cord Injured Persons: A Pr otic 126

POTASSIUMsee MINERAL
POVERTYsee DISADVANTAGED

SOCIOECONOMIC CLASS
PRESCHOOL EDUCATIONsee EDUCATION
PRESSURE SOREsee also SKIN DISORDER

ULCER
Application of Ozone to Infected Wounds and Pressure Sores in the Management of 002
Comparison of Methods to Reduce Shear and Displacement in the Use of a Reclinin 082
Hyperbaric Oxygen Treatment of Pressure Sores and Certain Skin Ulcerations 003
Investigation of Decubitus Ulcer as Manifestation of Psychosocial Problem 039
Investigation of the Cause and Prevention of Ischemic Ulcers 046
Modular HyperbarIc Oxygen Treatment of Pressure Sores and Traumatic Skin Lesions 016
Studies of Urologic Function In Patients Following Spinal Cord Injuries 031
Technology Assessment: Human Rehabilitation Techniques 230
Zinc Sulphate in the Treatment of Various Skin Disorders 007

PRETRAININGsee EDUCATION
PREVENTIVE REHABILITATIONsee REHABILITAIION PROGRAM
PREVENTIVE TREATMENTsee THERAPY
PREVENTIVE THERAPYsee THERAPY
PREVOCATIONAL EVALUATIONsee EVALUATION

WORK
PROBLEM-SOLVING

Identification of CommuncatIon Deficits in Patients with Right Cerebral Hemispher 143
Supervision In Vocational Rehabilitation 180
Transitional Living: A Program Fostering Community Integration of Severely Physical! D91

PROBLEM YOUTHsee DEUNQUENCY
YOUTH

PROCESSORsee MAN-MACHINE SYSTEM
PRODUCTION MODELwe MODEL
PROFESSIONAL PERSONNEL TRAININGsee PERSONNEL

TRAINING
PROFILE ANALYSIS TECHNIQUEsee EVALUATION

PROGNOSIS
Clinical Assessment of Psychological Adjustment to Spinal Cord Injury 195
Studies of Urologic Function In Patients Following Spinal Cord Injuries 031

Use of Motor Unit Potentials as a Measure of Neuromuscular Integrity 101

PROGRAM EVALUATIONsee EVALUATION
PROGRAM PLANNING see also REHABILITATION PROGRAM

Investigation of Predictors of Change or Treatment Progress in a Behaviorally =Based 079
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PROGRAMMED LEARNING -see LI AWN( ;
PROGRAMMING -Soo INFORMATION AGIN/Iry

LEARNING
PROSTHESIS
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Orthotics and Prosthetics Design improvements tx)ti

PSYCHOLOGY
PSYCHOLOGICAL TEST see PSYCHOMETRIC S

PSYCHO- BEHAVIORAL TEST BATTERYsee PSYCHOMETRIC
PSYCHOGENIC DISORDER

PROTEINsee BIOCHEMICAL

Clinical Application of Longitudinal Functional Assessmer

Role of Family Institutional Rehabilitation of Clients with %dotal rind Physic i 13

Technology Assessment, Human Rehabilitation roc

141

Clinical Assessment of Psychological Adjustment to Spinal Cord Injury
Crisis intervention Rehabilitation Applied Research Program for the rel Develo 151

Effects of Competition and Social Facilitation on Job Performance of the Mentally R 232
Effects of Job Enrichment on Work Performance of the Mentally Retarded 231
Evaluation of the Feasibility of a Twelve Week Physiologically Based Conditioning Pr 111
Pain in Spinal Cord injury 205
Role of Family In institutional Rehabilitation of Clients with Behavioral and Physical D 141
Technology Assessment: Human Rehabilitation Techniques 230

PSYCHOMETRICS

Effects of Vocational Evaluation Programming on the Vocational Development of R 246
Predicting Rate of Acquisition and Production of Complex Industrial Tasks by Instituti 178
Process and Outcome of Vocational Evaluation Services 248

PSYCHOMOTOR
PSYCHOPATHOLOGY ASSESSMENT DEVICE see EVALUATION
PSYCHOSOCLAL

Demonstration of Benefits of Early Identification of Psychosocial Problems and Early I 013
Effects of Competition and Social Facilitation on Job Performance of the Mentally R 232
Evaluation of Exercise after Myocardial Infarction National Exercise and Heart Disea 103
Family Factors in the Recurrence and Maintenance of Alcoholism and other Chroni 136
Identification of Communication Deficits In Patients with Right Cerebral Hemlspher 143
Longitudinal Study of Self-Image and Work Adjustment of Young Deaf Adults 257
Pain In Spinal Cord Injury 205
Post -Coronary Group/Exerclse Therapy Study 142
Research on the Psychosocial and Vocational Adjustment of Spinal Cord Injured Cli 160
Role of Family In Institutional Rehabilitation Clients with Behavioral and Physical Dis 141
Systematic Psychosoclal Vocational Treatment Strategies In Vocational Rehobiiitati 161

PSYCHOSOCIAL ASPECTS OF REHABILITATION

Bibliography of Psychosoclal, Vocational, and Sexual Aspects of Spinal Cord Injury 040
Crisis Intervention Rehabilitation Applied Research Program for the Severely Devela 151
Demonstration of Benefits of Early Identification of Psychosocial Problems and Early I 013
Effects of Competition and Social Facilitation on Job Performance of the Mentally R 232
Family Factors In the Recurrence and Maintenance of Alcoholism and other Chronl 136
Follow-Up Study of the Psychological, Social and Vocational Adjustment of Spinal C 037
Identification of Communication Deficits in Patients with Right Cerebral Hemispher 143
Identification of Work Reinforcers Found in Sheltered Workshops and Their Relations 247
Interview Skills of the Retarded Deficiencies, Consequences, and Training Approac 242
Investigation of Decubitus Ulcer as Manifestation of Psychosocial Problem 039
Longitudinal Analysis of Patient Behavior 084
Pain In Spinal Cad Injury 205
Post-Coronary Group/Exercise Therapy Study 142
Research an the Psychosocial and Vocational Adjustment of Spinal Cord Injured Cli 160
Role of Family In Institutional Rehabilitation of Clients with Behavioral and Physical D 141
Technology Assessment: Human Rehabilitation Techniques 230
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PUBLIC OFFENDER-see DELINQUENCY
PULMONARY DISEASE -see RESPIRATORY DISOWN: t
PULMONARY EMBOI IZATION- see RESPIRATION

THERAPY

PULMONARY FUNCTION -sue RESPIRATION
PULMONARY OXYGEN TOXICITY -see RESPIRATORY
PULMONARY REHABILITATION

Effect of Abdominal and lower Limb Compcesslan on CordkxxilmortOry Pf1SpOn5o
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QUADRIPLEGIA -see also PARALYSIS
Application of a Neurcphysiologic Profile to Predict Responses to !root-rent of Abno 093
Assessment and Evaluation of Home Health Team Activities 198

Atlas of Vocational Histories of Persons with Spinal Cord injuries 025
Bibliography of PsyChosocial, Vocational, and Sexual Aspects of Spinal Cad injuN Cu40

Cervical Spine Injuries from Recreation and Sports 095
Clinical Application of Longitudinal Functional Assessment 096
Clinical Assessment of Psychological Adjustment to Spinal Cord Injury 195

Clinical implications of the Disturbance In Calcium and Collagen Metabolism In Q 092
Comparison of Methods to Reduce Shear and Displacement In the Use of a Reclinln 082
Development of Transfer Devices for High Quadriplegic Patients 019
Effect of Abdominal and Lower Limb Compression on Cardiopulmonary Response 212
Effect ei Disoollurn Etidronate (Dibrasphonahs) on Acute Osteoporosis 201

Electromycgnophic Findings In Spastic and In Flaccid Spinal Cord Injury 207
Energy Expenditures While Performing Nom id Street Walking - A Comprehensive St 196

Evalrn of Various Electronic Devices to Increase Mobility and Independence of 012
Feedback Control System for the Paralyzed 018
Histochernical and litrOstructural Study of Human Muscle Shindies Si;x3ittciTY 215
IcCalizatIon of Urinary Tract Infection By identifying Bacterial Antibody-Coating with 194

Natural History of Deep-Veln Thrombosis In the Spinal Cord Injured 220
Overcoming Disincentives to the Rehabilitation of SSI and SSDI Beneficiaries 202

Pain in Spinal Cord injury 205
Preliminary investigation of Micrographic Viewer for Use by Disabled Persons 197

Penal Scintillation Camera Studies as a Method al FollovAng Renal Function and Ur 203
Respiratory FunetiOn of Quadriplegic individuals: influenced by Glossophanrgeal 069
Technology Asses rent Human Rettabilttcrtion Techniques 230
Voluntary Control C. Autonomle FuncflonS by Spinal Cord Injured Persons: A Pioche 126

QUAUN ASSURANCE
Validity and Reliability of Health Accounting Method of Quality Assurance in a Reh 027
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QUESTIONNAIRE
Consumer Involvement in Rehabilitation 121

Effects of Special Olympics Participotion on Retarded Children Famines. and Corn 228
Ivaluation of Long-Terri Urinary Sterilltation In CatheterFree Paraplegics 193
Follow -Up quay of Rehabilitation Short -Term Training 175
Long- term Follow-Up Studies of Patients with Spinal Cord Injury Who Become Como? 204
Pain in Spinal Cord Injury 205
Research Needs in Vocational Rehabilitation 176
'supervision In Vi)r ational Rehc_lbIlitation 180
Vocational Follow-Up of the Physically Restored tlnsimploye(t 218
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RADIATION

Mapping of Microwave Fluids Surrounding Human Subjects Under Diathermy Treat 071
Measurement of Musculature Blood Flow by Microwave Diathermy 070
Program on the Quantification of the Effects of Electromagnetic Energy on Human T 057
Technolcgy Assessment: Human Rehabilitation Techniques 230

RADIO-CONTROLLED EQUIPMENT see EQUIPMENT
REHABILITATION SERVICE

RADIOGRAPHY
Studies of Urologic Function in Patients Following Spinal Cord Injuries 031
Technology Assessment: Human Rehabilitation Techniques 230

RANGE OF MOTIONsee MOVEMENT
RATING SCALE

Conceptual Model of Planning and Management of Rehabilitation Services 221
Development of a Communication Skills Profile 259
Effects of Vocational Evaluation Programming on the Vocational Development of R 246
Modification of Speech Patterns of Normal and Dysarthric Speakers as a Function of 068
Process and Outcome In Cooperative School Programs in Texas 235

RAYNAUD'S DISEASE

Controlled Study of the Use of Temperature Feedback for the Treatment of Raynaud 049
Voluntary Control of Autonomic Processes Using Biofeedback and Reinforcement Pr 038

RECORDsee MEDICAL RECORD
RECREATION

Development and Evaluation of a Communications, Control, Education and Entert 211
Effects of Special Olympics Participation on Retarded Children, Families, and Corn 228
Evaluation of Various Electronic Devices to Increase Mobility and Independence of 012
Factors Underlying Successful Adjustment of the Retarded Released from Institution 234
Federal Hearing on Recreation and the Handicapped 112
Research Needs In Vocational Rehabilitation 176
Technology Assessment Human Rehabilitation Techniques 230
Therapeutic Recreation Outcome 224

RED CROSS
Crisis Intervention Rehabilitation Applied Research Program for the ly Develo 151

REFERRAL PROGRAMsee REHABILITATION PROGRAM



P(111-X -see also NERVE STUDY
Retention of Habituation of Reflex Activity Mediated try irrinsecled Humon Spinal
Voluntary Control of Autonomic Functions by Spinal Caro in;erod l'orsons A Procik7
Voluntary Control of Autonomic Processes Using Biofeedback rind Reinforcement Pr

REFLUXsee URINARY DISORDER
REGIONAL CENTER FOR SPINAL CORD IN IORY 50C PINAI ( JR1) INJURY

WHABILITATION AGENCYsee AGENCY
REHABILITATION AGENCY PERSONNELsee PERSONNEL.
REHABILITATION CAREER see CAREER
REHABILITATION CENTER

Conceptual Model of Planning and Mangement of Rehabilitation Services 221
Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 151
Evaluation of the Relationship of Self-Care Outcomes to Care in the Acute Hospital, 026
Follow-Up Study on Vocational Rehabilitation Outcome of Patients Discharged fro 122
Identification of Factors Affecting Behavioral Competency in a Comprehensive Rob 166
Systematic Psychosocial Vocational Treatment Strategies in Vocational Rehobilitati 164

REHABILITATION COUNSELINGsee COUNSELING
REHABILITATION DEVICE

Crisis intervention Rehabilitation Applied Research Program for the Severely Develo 151

Energy Expenditures While Performing Normal Street Walking -- A Comprehensive St 196
Establishment of the High-Risk Population Laboratory 152
Preliminary Investigation of Micrographic Viewer for Use by Disabled Persons 197
Technology Assessment: Human Rehabilitation Techniques 230

REHABILITATION ENVIRONMENTsee ENVIRONMENT
REHABILITATION FACILITYsee AGENCY

INSTITUTION

HEALTH CARE
EXTENDED HEALTH CARE FACILITY

REHABILITATION GOAL
Analysis of Public Assistance/Social Services for the Mentally Retarded 174
Application to a Neurophysiologic Profile to Predict Responses to Treatment of Abno 093
Application of Personal Achievement Skills to Personal Adjustment Training for the Bli 159
Clinical Application of Longitudinal Functional Assessment 096
Clinical Assessment of Psychological Adjustment to Spinal Cord Injury 195
Clinical Classification and Functional Prediction: A Study of the Stroke Population 134
Comprehensive Evaluation of the Relationship Between Disability and Personality F 158

Consumer involvement in Rehabilitation 121

Crisis Intervention Rehabilitation Applied Research Program for the Severely Develo 151

Developing an Empirically Based Training Program in Mental Retardation 226
Development and Evaluation of an interpersonal Skills Training Package 161

Dimensions of Rehabilitation Outcome: A Factor Analytic Study of Several Measure 156
Functional Limitation Scale for Rehabilitation Evaluation 044
Effects of Goal Setting Training on the Job Performance of the Mentally Retarded 239
Evaluation and Training of Severely/Profoundly Retarded Adults for Community Adj 184

Federal Hearing on Recreation and the Handicapped 112
Follow-Up Study on Vocational Rehabilitation Outcome of Patients Discharged from 122
Identification of Communication Deficits in Patients with Right Cerebral Hemispher 143
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