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. Summaries of research projects ‘supported by the Natiohal Center
- for Health-Services Research (NCHSR) during 1977, under authority
of Section 1205 of the Emergency Medical Services Systems Act.
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K « * . FOREWORD

[ L 3

nhé fational Center, for ealth Serv1ces Research is responsible
for aﬂmtnﬂster1ng a program of applied research directed spDC1,1cally
at ‘improving the effectiveness and efficiency of more than 200
regional Erergency Medical Services (EMS) systems which are being
.establtshed under Title XII of the PubTic Health Service Act.
Vigorous sffortsfat the Federal,.State, and local levels are brincing
about s1gn1.1cant changes in the ways in.which emergency care is
delivered,. and,zhese new policies’ are matters of. cons1derub}e public
interest. $

o . -

The resaarch c01'um1ty is be1ng asked to test the‘assumptions
on which EMS policies are based, describe new options and thei
" probable constquences, and determine ways to measure the effects of
existing and alternative policies. Moreover, the results of EMS
research are required 'to be useful and timely, and must.include
specifi¢ recommendations ror improving system per,ormance

EMS SyStEMJ are being established in a_climate of increasing ~

concern about the costs of health care, and the research prograr

: Ras had some success in stimulating new ideas about OYSLeﬁS whictl
are designed to be affordable as.well as effective. As EMS system
planpers and managers gain greater appreciation of the value of

- information obtdined ‘through wefﬁ -designed research prcjects, we are
. increasing our efforts to prov1de them with the results of these
studies intelligibty and promptly.

3

Gerald -Rosenthal, Ph.D. . ,

Director, i
L I ’ .
September 1977 L .
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Overview of £mergenci Medical Serv3ces-Systems Research Program- )t

w0 - . 3
Introduct1on ’ - o

" Section’1205 of the Emergency Medical Serv1ces (EHS) Sjstems Act of 1973

(Public Law 93-154) and of the EMS Amendments of 1976 (Public Law 94-573)

duthorize & program of research in "emergéncy techniques, methods, devices, . .

and delivery." Reports of ihiese studies must “"contain recommendations and .
/a plan of action for.applying the results of the research . ‘to improve

the deT1very of emergency medical service§." The National Center for Health

Serviced Research (NCHSR), an agency of the Health Résources Administration, -

is the DHEW organization responsib]e for administering this applied research

effort and considers EMS research one of its most important programs.

‘Scope and Purpose ' . ‘ ' oo ' .

The EMS Systems Act and Amendments éncourage ‘the deve]opment of regiona]
systems intended to provide effective emergency services.- 'to everyonhe who.

needs such care, and therefore the EMS research program focuses primarily on
ways to determine how_effectively and e£f1c1ent]y each4£MS system as a whole
Vs meeting these obJect1ves, how well the elements which comprise the system

, are functioning individually and collectively, and wh1ch changes in the system
" are 1ike1y to produce the greatest improvement. ) .~

’

This focus distinguishes the EMS research-program from a number of parallel

and complementary activities. For example, the Division.of Emergency Medical -
Services, Health Services Administration, promotes the establishment of EMS
systems, provides technical assistance to them, and monitors their compliance

with the provisions of the laws and regu]ations This agency and its

constituents are an important group of _users'of résearch results, therefore,

bat they do not themselves condué¢t formally-designed detailed 1nvestigations.

( The National Institutes of Health carries out both clinical and biomedical
research on many of the illnesses and injuries for which EMS systems pro¥9de
initial care. Investigations into the causes and. treatment of myocardia
infarction (Hational Heart, Lung, and Blood Institute), trauma and burns
(National Institute of General Medical Sciences), and central nervous system
injuries (National Institute of Neurologica)l and Communicative Disorders and
Stroke), for example, produce essential information for improved emergency
medical care. Biomedical and clinical res@arch programs.are designed to
increase the fund of medical knowledge, however, and are pot directly concerned

* with the significant problems surrounding the organization, financing, manage-
s ment, or. evalgation of. thhe systems,whitch provide emergency services. Legis]at1on

e wiiich esfabliShed the.Nationdl.Center for Health Services. Research (HCHSR),................ ...
Sections 304 and 305 of the Public Health Service Act, authorizes research, -

J/evaluation, and demonstrgtibn projects concerning the accessibility, accepta-
bility, planning, organﬁzation, distribution, technology, utilization, quality,

4 ‘ . \
. ) a
.




' N ¥ . .. . . '
. - ‘and financing of health services and systems generally: A nymber.of investiga-'.
© 7/ tidns of the re]d‘ionships aug conflicts betieen EMS systefis and othgr_hea]th

* , . care delivery programs are being supported under NCHSR's general activities,

but studies.which focus on the direct effects of those service activities which
are specified in EMS legislation constitute the categorical EMS research

program and are described in this document. ‘ . 3
In summary, the EMS' research prggram established under Sectien 1205 consists of -
investigations desighed to describe, explain, and predict the performance of .

' EMS systems and their components, and"¢o prescribe necessdry improvements.

- . The product of this research is valid and-useful information needed by planners,
‘poticymakers and othér health programs. The Division of EMS needs these ,
findings to carry out its responsibflities for téchnical assistance, préject
-monitoring, and disseminating information. When the efficacy of diagnostic and
therapeutic devices and procedures has been established through biomedical and
q}ini£§1 imvestigations, the EMS research program examined their effectiveness-
and their costs in existing service systems. ~The research program also
identifies issues surrounding the organization, management, and financing of

. EMS systems which may impinge on_ other health care concerns (e.g., cost-
containment, "assessment of quality of care,,ma]practice), so that these problems
can be pursued.by NCHSR, ) o . .

.

- /

Approach . _ ' .- CoL

The information produced through the EMS research program must be both
believable and useful, and therefore it is essential that:

(1) The research projects are designed and conducted according to
accepted scientific principles, with proper\gttention to
reliability, validity, and generalizability. The results of

. ' these <investigations are intended to replace the existing fund
of anecdotes and expert opinion; they are used to recommend the
allocation of large quantities of public resources, and therefore

. both the-research results and the data and methods on which the
results are based must be verifiable and open to public and
scientific scrutiny. . ¢ S

[

+* (2) The findings dnclude plagsible reasons for believing ‘that .
. - improvements in system performance will resilt from the changés *
v recommended. It is difficult to determine causal relationships
. in studies of this sort, but hypotheses can be formulated and - .
tested and theoretical frameworks can be employed to relate the -
- . results to pther dnvestigations.
T © (3) s¥henever possible, the-studies are conducted, or the.results
-tested, in operating service systems so’ that unexpected cbstacles
.and unanticipated consequences can be identified and realistic
50lutione proposed. ) T i -

N »
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(8) The results are disseminated promptly and widely, to administrators *
" and>planners ds well as to“other investigators. S ’
. . P . \_ LI
Objectives, SR Y o ' o
Better evaluation methods and measu are essential if we are to determine - .
the extent and fuality of emergency care being provided at present, and to . ) y
recommend methods to improve system performance. At this stage in the ' :
~t development of a national network of EMS systems, the objectives of the EMS *
' /?esqarcq program are to:. - LT v :

.

(1) Develop reliable and valid measures of system input, process,
. and output which can be used to evaluate and compare system
- and subsystem performance. ) .

., . el . <
. (2)- Test these measures in operating EMS systems,-to insure that - -
. . their use is. feasible, acceptable, and economical,’and that

they are sensitive and specific enough to reflect important
-differences in system organization and administration.

(3) Use these measures to evallate and compare different EMS systems (-
and components, identify and describe_those factors associated ' ,
with.greater effectiveness or lower costs, and develdp plausible
reasons or testable hypotheses concerning the difféerences
discovered. T .

—~

. (4) Recommend and justify changes in EMS policies, or in System

- . configuration, administration or financing, which will improve

the responsiveness and quality and.decrease the costs of providing
emergency care. o

-

Immediate Research Concerns

o

The -program concentrates on evaluative research, wcluding analyses of the
performance of systems and their components, and on the deyelopment and
testing of pertinent measures. The primary purpose of all EMS systems {s
to provide appropriate care in 1ife-threatening medical emergencies, and .
therefore it might seem that research efforts could be 1imited to direct
camparisons of the effectiveness of different systems or different components.
Without better measures of system inputs, processes, outputsi\and boundaries,
however, attempts to judge one system against another produce {guous .and
misleading results: .

-0 Input measures must consider not onty system resources "(such as
ambulances or burn centers) but also descriptors of the number
and the status of patients who are cared for. Emergency victims
are characterized less by the kind of medical problem than by 1its
urgency, and therefore it is essential that a reliable index of
severity be developed so that difference¥ in the case-mix’of

different systems can be considered.

Cn
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o The managemen% of critical medical emergeﬁtles requires not on]y
.that diagposis and treatment be correct, but that care be given ' oL
. promptly and often in a prescribed sequence. Detailed descrip-
.. tions.of proper, treatment plans, .often arranged as treatmgnt -
. protocols or’ algorfthms, are being des1gned and® tested. Measures
of the process of care can bé estimated in terms of compliance ., »
. with these algorithms,.and both the speed afid the quality of care
. givén. to different patients, in the same and in differnt EMS Systems,
can then be. eva1uated ’ :
o The effectiveness/ of emergency services in terms of clinical butcomes .
. ' cannot be estimated accurately at this time, since the -likelihood of
. \l survival and full recovery following critical emergencies often depends °
p on the quality of in-hospital and convalescent care. The médical ~
. emergency stage of a 11fehthreaten1ng i11ness or injury coy]d arbitrarily
. be considered to have ended.when definitive treatment begins and speed
’ of response is no longer an overriding concern. Measlres of the patient's
condition at one or several points during the hospital course and at
.. discharge, can be used as intermediate or proximate outcomes when ‘they can
- -, be shown.to be adequate predictors of the“end-results of tare.

o Different EMS- systems view the boundaties of their responsibilities
. differently, in terms both of the authorities shared with other agencies
’ and of the clientele to be served. Most of the patients fanaged by EMS
' systems are not in immediate danger of death“or serious disability;
"’ there is considerable disagreement concern1ng proper standards to _° .
- evaluate the performance of EMS systems as "cénvenience clinics,” and
‘ systematic procedures for obta1n1ng consensus are needed, to ipsure-
that public.expectations as well as professiona] opinionS'converge in
these standards

Difficulties - ) !
The continuation and expansion -of ;this ERS research effort faces a number of
~ obstacles, among which the fo11ow1ng are notewdrthy ’ '

(1) There are very few experienced investigators ava11ab1e to design
“ e T " studies of acceptable scientific merit, and fewer yet who have
access-to appropriate sources of data and adequate -settings for
) ‘ field testing. In addition, EMS research solgcits applied Studies
.- which can lead directly to changes in policitps or in organization;
many investigators tend to be cadtious and.conservative, and worry
that. their. efforts may be app11ed to po11cy decisions premature1y

(2) Emergency medical care is a dramatic fast-moving field, and
.attracts-action-oriented, "can-do" peop]e who are 1mpat1ent with
the researcher's need'for agcurate data and detailed records.
. Many of the most critical decisions’ in the management of an.
’ . emergency patient must be made quickly and myst be based on
incomplete {nformation. Decisions' such as these are difficult.to
defend objectively, and-therefore are particularly troublesome
subjects for conventionaT retrospective qua]itx/assessment methods
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(3) HRational concerns ahout, the rising costs 6f bealth care are™
important to researchers, but have not yet attracted the ". : .

" interest of most EMS system planners and managers, who are .

* providing a service which society clearly values highly. //

Administrators rdnk-iffcreases in system efficiéncy and ° -
productivity far below accessibility and quality of care as
EMS program gbjectives, and new-devices age wélcomed.enthusi - , N
astfcally, whatever the costs. . . )

(4) "1t is often difficult, to identify all of those who are directly

responsible for each of the steps in providing emergency medical

services. EMS systems are not widely accepted and financed as

bublic'%ervices, and many of the resources used by these systems-

aré not 'under the direet control of a designated manager. Clinical

care for individual patients is provided by a variety of pro-

* fessional and paraprofessional personnel, followipg dtfferent
procedures and responding to different pressures and authorities.

. The' emergency phase of an iliness or injury blends almost imper-
ceptibly into the definitive and restorative phases, responsibilities
for” prescribing and administering- treatment change subtly, and
clinical imperatives shift from the maintenance of life to the less-
ing of disability. An ipvestigator finds it exceedingly difficult
to discern the operating rules of the system and to gain access to
all necessary data, and must be espec¢ially meticulous in obtaining
and evaluating information acquired from different sources.

< .

(5) * EMS systems.respond to any type of medical emergency at any time.
Life-threatening events are relatively uncommon occurrences in a
community, and therefore investigators must screen large amounts-
of data- to find items-of interest. Information-gathering systems
designed to meet managemert‘specifications are seldom adequate to
meet an investigator's needs for accurate and complete data, but "
EMS personnel are understandably reluctant to collect additional C
information to be used primarily for research. It is difficult
for a researcher to défend the value of a sophisticated informa-

N tion system which will be of'no immedidate direc benefit to the *
service provider; but without good data an investigator cannot be
certain tHat his,findings are reliable and his recommendations
useful in other systems or other-emergency conditions.

Summary = - .

During-recent—years; planting Tor EMérgency, Sérvices has been based of models -
of ideal systems,. under the asSumpt¥on that components which later were shown
to be ineffective, duplicative, or non-productive cquld then pe eliminated.

. In the face 0f growing concerns about the incredsing costs of health care, )
EMS system planhers will soon be faced with-the need to choose between alterna-

tive uses of EMS funds and personnel. They-will also be required to defend the '
g s ) .

)
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al]ocat1on of resources for emérgency care rather than for other necessary
health and social programs; EMS system imperatives will be scrutinized,
criticised, and revised, EMS research is intepded to produce evidence which
can help po}lcymakers at national and local 1eve1s make these difficult and
gpopu]ar choices. Summaries of the investigations in progress are being

stributed widely to stimulate further research*in this extremely important . .

and challenging "field, to solicit the help of system managers im providing
new research settings,-and to describe thé _purposes and the value of these
. studies to policymakers. Principal investigators will be glad to provide
further details about the?r projects to anyone intérested, or 1nqu1r1es can
be d1rected to:

v . M 5
" ) Nat1ona1 Center for Hea]th Services-Research - "
. Attention: EMS ;
Center Building .
.3700 East-West Highway ‘ '
Hyattsville, Maryland 20782 ' .o
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" TITLE: Analysis.and Therapy of Life-. " *GRANT NUMBER: 5 B18 A 01833-
: Threaten1ng Emergenc1es . _ :

) ) ) -~
GRANTEE INSTITUTION Profess1ona1 Staff AssOc1at1on of Los Ange]es County
I . " Harbor Genera] Hospital

FRINCIPAL IRVESTIGATOR _— ) FURDING LEVEL: $ 91,091 FY 77

R ' _ . $100,085 FY 76 .

T ‘.w1111am c. Shoemaker D. Ty e . , .
Chief, Acute Care Center : L : N
Harbor General Hospital L :
1000 West Carson Street - TDTAL PROJECT PERIOD: 6/30/76-
Torrance, California 90509, . . . 6/29/78

.(213) 328—2380 x 1308 - -

SIGNIFICANCE R

A

The f1r5t purpose of this study is to deve]op criteria for adequate
resuscitation of patients suffer1ng life-threatening medical catastrophes
' ar1s1ng outside, as well as, within, the hesp1ta1 The-criteria are '
.based on c11n1ca] and physiologic4]l data ‘that are available at the bedside v )
for decision-making. Second, the project is developing a protoeol describ- .
ing the steps-required for optimum resuscitat#on and subsequent care of the '
emergency victim, Finally, a measure of the severity of illness will be
created for use in emergency conditions. This index of the severity of
111ness must be relevant to an important outome measure, such as survival
from an acute 11fe threaten1ng problem, the rationale being that if the =~ .
mon;tored value of'a physiologic variable camn be related.to mortality of
5urv1va], it can be used,to evaluate both the. ogutcome and«the process.
That is, the capacity of’the severity index:to pred1ct outcome will be
tested by priospective studies. If Successful, {t wil}-be used to monitor
the adequacy of the-process of medical care in the emergency situation..
The index must be suitable for use at the bed$ide during acute illness gnd
emergency eonditions to aid #n clinical decision-making at times of crisis.
", .The pro;eek)atEempts to develop criteria for, and ultimately ges1gn a
pro ol or patient care algorithm for acute 1ife- -threatening problems,
beg1nn1ng at the Emergency Department but u]f1mate1y extending to both
~ prehospital resuscitation by paramedics "and in-hospit4l catastrophes. If
successful, these protocol§ will replace the present fragnented and sometimes
haphazard approach to resuﬁb1tat1on and critical care with ope which proceeds
,SyStematically, actord1ng priorities determined by mortality-morbidity K
statistics and by a physiologic index of severity based uppn fneasurements
« .derived from mon1tor1ng card1oresp1ratory function. . - , ,

4

. q .
In essence, the program is directed toward more’ exped1t1ous and more effectiye ~
. resuscitation gu1ded by presently available mon1torﬁ$g methods and know]edge )




e

.
® -~
.;/\ .

»

-

T

. R . /.

»

William C. Shoemaker, M.D.. _ o o

» ‘. .
IS . [
C L. I . . W .
, .

’ 1

of the relatiye effect1veness of alternative types of therapeut1g approadhes
as well as spéc1fﬁc therapy. This information will be of. practlca} importance
to Emergency Departments and ICYs where most of the acute crises are or shou]d
be cared for. . i o U L e
It is Judged that .at 1east ha]f of the estimated 700,000 annua] deaths from
" acute emergencies could be.prevented.- This. fnvestigation ex dresses -
this issue, the reduction  in morta11ty and morbidity of aca aﬂén1ng
emergenc1es wh1ch can arise through 1mprov1ng "the med1pa1 ocess

ey %

" The second va]uab]e prqduct of the proaect will be a saver1ty i dex derived

from monitored cardiorespiratory variablgs which are weiyhted according to

the capacity of ealh variable to predict survival or death. This product will
be applicabte in any Intensive Care Unit ency Department where complete
cardiorespiratory measurements can be obtaiw€d. - .

. = A B
The system for physiologic evaluation can also be used to assess the relative
effectiveness of alternative treatment methods, add.estab11sh their value

for individuals or groups of patients. ™

-

- - -
» .

PROJECT DESCRIPTIDN . L R

Br1ef1y, the study aims: (a) to develop criteria for resuscitation qf .
patients enter1ng :the Emergency Department; (b) to develop a decision 1og1c
for the steps in resuscitation; (cg to test this treatment protocq] :
“prospectively; ang_ (d) to extend the protocol to 1nc1udeccare given in the'
Intepsive Care Unithgs, well as the Emergency Department

s e e e

The research set€ing is an 800 bed Counf' Hosp1ta] which is run by a fu]]—f
time medical school faculty and a large res1dent staff.

4
The study design involves one clinical service that uses the a]gor1thm and
two services that sgrve as controls. There is no cross-over of residents
between these services. Patients are allocated to each service on a daily

# basis; i.e., from 0800 on one day to 0759 onlthe next day, all surgical .o

emergencies are seen by the Green service, the following day they arey se¥n -
by the Yellow service,”and the third day’ by the Orange service, and S0 on -
in this sgquence. —

In1t1a11y7 resuscitation is mon1tored by simple means, but the number and
‘type of’ phys1o]og1c monitoring measures increases rapidly in accordance with
spe¢ific c51ter1a determ1ned by process and- outcome measures. .

Process Measyes v J

Ap'a]gor1thm was deve]oped from data obtained by phys1olog1c mon1torfng us1ng

an intracardiac catheter to measure pressurgs and blood.volume. . Using the

last available data set, this algorithm was ahle to perdict ‘utcome in 94%

of a ser}es of 113 cr1t1ca11y i11 patients. The algorithm is now being tested *
prospectively and will be€used as a measure of the sgverity of illness; thaf

is, the probability of death is consmdered an 1ndex of the severity of the

critica] illness.

¢
. 2

»
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J‘ ', . o . . ' ) : . . .. ‘,1 ] y
\; - -‘ ) ' - .. . N - ~
‘o PROG“SS: e . ) . - .
S 1., vne page a]gor1thm for initial. resusc1tat1on (f1rst 30. min.) was
‘ sed and” 1s now being tested‘prospect1ve1y as described above.
.« ¢
2. A predictive 1ndex was des1gned and 1s now be1ng tested as
, \descr1bed above ' . . o0

3. A-therapeut]c index based on the predictor.is be?ng devefoped.
4. Records of &1 emérgency patients entering the ED in the past
three monthshave been revigWed, and form a base]ine for

R subsequent evatuations. - . . )
\PUBLICATIONS: . - -

‘W. C. Shoemaker, C. P1erchala142e,Chang, D. State: Prediction of outcome
and severity of iTlness by analysis of the frequenc¢y distributions of
card1oresp1ratory variables. Crit. Care Med. 5:82,°1977.

Q W. C.- Shoemaker, F S. Montgomery, D. H§E1wyn H. Levin, A. I. Rosen:
Early prediction of death and survival'by prospective ana]ys1s of c¢ardio-
-resp1ratory variables in postoperative shock patients. In: Current Topics
in Cr1t1ca1*Care Med1c1ne Vol. 2, p. 44-59. Basel, S. Karger, 1977.

P. Chang, M. H. HWeil, L D. Port1ga1 W, €. Shoemaker: Prognostic indicesv
and pred1ctors for pat1ents in circulatory shock. In Press. -

M. M. Shabot W. C. Shoemaker, D. State: An advanced data acqu1sition system
. for hemodynam1cs and 02 transport variables at the bedside of critically 111

pat1ents, "In Preparation._

w C. Sho maker, P: Chang, R. Bland, L. Czer, M. M. Shabot, D. State:
-, Card1ores§1ratory monitoring in postoperative patients: I. .Prediction of
outcome and severity of illness. In Preparation. R
W.”C. Shoemaker, P. Chang, R.'Bland, L. Czar, M. M. Shabot: Cardio-

respiratory monitoring in postoperative patients* II. Quantitative indices
» as guides to therapy. In Preparation.

H. C. Shoemaker: Card1ofEsp1ratory patterns in var1ous types of shock and
their therapeutic implications. International Shock Symposium, University
of, Arhus, Denmark, May 10~12 1977. In Press.
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SIGNIFICANCE: - ' . )

Increased expeﬁditures in Emergency’Department medicine are the result.of
several related developments: the proliferation of Emergency Department
training programs, the increase in the-numbers and technical capability of
Emergency fDépartment personnel, and the increasing numbers of patients turning
to Emergency- Departmentswfor care. [In light of the magnitude of these deve]op-
ments, it is important to justify the expend1t0res Horeover, given our .
current political and.social climate, which is calling both for accountability
: .of phys1c1ans and for cost control, w1th no sacrifice in quality, it is not
surprising that the quality of the care prov1ded in these facilities has been
questioned. - . ; . ’

Yet, the Emergency Department has genera]]y\been neglected in any attempts to
assess the quality of care being provided duk to the. large volume of patients
that seek medical care there, the differences™in emergent and non-urgent
" patients, difficulty in follow-up, and the concept that the Emergency Depart-:--
ment should serve.only to stabi]ize patients rather than to_ render definitive
medical care.” While it is'essential to assess the quality of care provided
in these settings, there ane very few data about the valfdity and reliability

. of ‘various techniques of quality assessment app11ed in this type Qf hea]th care
unit. . -

"Th1:=study is des1gned to deQ§10p and test Criteria Mapping, a technique based
on branching logic for evaluating. the process of patient care through chart
~audit. The investigators are comparing Criteria ‘Mapping to the most commonly
employed method for evaluating process, the criteria list, to see which method
better measures the care, according to the external standard of "health-outcome.
e ’f; the criteria‘list method, a standard 1ist of things to be done to or for
1\.; all patients with a specific diagnosis is set up. These lists are’usually
"~ either so general as to provide little ind?cation of the actual quality of
patient care rendered, or so detailed and extensive that they require the
Sﬁysician to perform many tests and other tlinical procedures not warrapted -
r every patient Thus the physician may do just those appropriate propeedures

.v‘lO' . .
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for that patient, and yef have a low score for not complying with the Wheégy
.-1ist. 'For example, & 28-year-old-patient with chest pain due to a cold. -
requires a-different workup and treatment from a 63%year-old patient with
stabbing chest ‘pasn and @ prior history of a heart attack. The same list
cannot be applied to the care of both patients. ~

-

4 .
‘Criteria Mapping, in centrast, organizes criteria for good care according to
the specific patient characteristics ‘tkat should prompt specific medical- . o

. action on the patient's behalf. This‘organization of the criteria allows

. for- evaluation of the specific cdre receivéd by any patient with a given’ .

disease or chief complaint. Evaluation of care by Criteria Mapping, therefore,

is expected to reflect the most important elements gf patient care in an® .° ..

. emergency setting: i.e., the quality of the decisions and actions taken under ,

0 significant time constraints. ' I . o . ¢
The results of this study are expécted to demonstrate that Criteria Mapping
provides an accurate ;evaluation, technique for Emergency Department settings.
Specifically, a Criteria Map for Matients with chest pain/cardiac disease’

will be thoroughly evaluated and-available for use by the end of this pcojecf.‘
. iy .

?"l.-s.‘

~

In general, quality of care assessment techniques cidn be used to provide
.information on two different levels of generality. 1) Within a given emergency
facility, this information may'be used to identify problems in quality gof
. patient care rendered, anfd ‘to initiate corrective action to improve such process.
,0n" this level, ‘the techhique .is" especially useful in any Emergency Department,
be it a university hospital witH residency training programs or'a commpnity
hospital. Assuming appropriate corrective action, the ultimate benefit of
improved care accrues to the future patient. 2) Comparative evaluation may be
undertaken,” The results of quality assessments may be assigned value far policy '
- decision-making in terms of resougce ‘allocation or certificatipn. T
PROJECT DESCRIPTION: L. . : L .

v

’ 3

This research focuses on developing feastble, valjd measures for assessing the
quality of care rendered to acute]y 111 patients, with primary attention to

. comparing two .different methodplogic approaches to this objective in the
Emergency Departments of two Hospitals, UCLA, a university teaching hospital
sé:ffed.by house officers, and Santa Monica Hospital, staffed by full time
pPivate physicians. - -

'

As explained earlier, two diffgrent evaluation.techniques aresbeing studied: .
Criteria Mapping and the criteria list method. Both techniques require ‘ - ’
specification of the "pracess" of care -- a series of statements, called

:* criteria, specifying what shodid be done for patients., (The techniques,
howgver, differ markedly jp the manner in which/criteria are organized.)
Compliahce with a criterifset is determined by examining the medical records
of patients, resulting in a seere for the gare the patient received.
A meaningful ‘comparison.of scores allowed by each evaluation technique is
possible only by correlation with an external standard. In-this project; the
external standard is the "outcome" or result of the care: whether the patient '

* ]

improved, died, had to return to the hospital, ete. Thus, if the criteria .
, °map scores the process as "good," the outcome of the patient should also be T

ood."
v : . . ) . ‘ ,
(¢ - C ! . ._ L s




1

Sheldoh Greenfield;, M.D. ~ » ' ' k?

. . . R ‘ )
The study is currently focused on patients who céme to the emergency room

-with the chief complaint of "chést pain."” Outcomes have beem selected for

s “two subgroups of patients, depending upon whether the patients were ’

. admj;;ed,to the hospital or discharged, following the emérgency room visit. - -

This s1mp1e qutline of the Study“dmits much of the research plan. For
instance, obviously the outcome depends on many Qther factors:'than the
process of medical care (i.e., patient's attitide, the naS:ra] course of the .
disease,,etc.). Careful attention has been paid to selecting outcomes which
cafi be influenced by good medical care; patient characteristics such as age
f and prior medical condition are stratifying variables to be entered in ..
analysis of the data. Moreover, medical records must be checked for ective
bias agaigst either evaluation method, and for reliability of recprde®Process
against actual process. Reliability testing of medical record abstractors is
another necessary precaution. . C e
PROGRESS : '
* . An extensive criteria map and comparable cr1ter1a 1ists have been déve]oped
to evaluate the diagnasis and management of patients who pnesent to an
emergency room with chest pain. Each criteria set -- map and lists -- hds been
&proved by a panel of local physicians including practicing cardiologists,
fami]y physicians, and university-hospital-based cardio]ogists.

OUtccmes of discharged patients are be1ng assessed by means of 1nterv1ew, .
questionnaire and EKG in the patients' home; between 48 and,120 hours after g
their visit to the Energency Department. Thesa, devices are intended to measure
outcomes such as missed diagnoses of serious disease symptom relief,’ and
satisfactioh with emergency room cgre. The hame interview and sat1sfact1on
questionnaire are available in beth Eng]isbaand Span1sh .

Outcomes on admitted pat1ents are co]]ected by data-.abstract from the patient's

medical record.- These outcomes include necessary vs. unnecessary admission,

accuracy of the diagnosis, and mortality in certain subgroups of patients.

»

Data co]]ect1on on these var1ab1es is now beg1nn1ng, following p11ot testing

of all data co]]ectzon fnstruments. ¢
- ) 4 N ' Y S

DISSEHIRATION . - , . ,
A" preliminary study, compqeted before the onset of this grant, has been .
accepted for publication in the journal, Medical Care. Unlike the currenf///—‘\;
study, it does not compare. resu]ts to the Tist method nor does {t include. -
hospitalized patients, . . ’
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SIGNIFICANCE:

Due to increasing pubtiq interest and recent legislation, the dévelopment
and institution of.methods for assessmept_apd assurance of quality of health
care have become priorities for the medica¥ profession. Unfortunately’, in
spite of the obvious need, there is still 1ittle available in the way of
widely applicaple and acceptable operational systems for. measurement and
assurance of quality of emergency medical care.° The Emergency Care Project -
is attempting to develop such 'a system for, evallbating the quality.of medical
care delivered to burn and vehicutar injury patients in three regions of
Florida. "A particularly desirable feature of this proje@ lies in the fact
that it takes severity of the patient's injury ‘into account and therefore
may result in a method to compare quality of care delivered to different
populations. . : -

- :
< -

3

PROJECT DESCRIPTION:* - o

The objective of éi;s project is to develop a fegsible, re}iable, valid and
acceptable system for assessing the quality of care rendered to patients with
traumatic emergengies. This projéct involves testing the reliability and
valjdit Dinstrument for assessment of care that was developed in a
preyieds project, supported by ‘the Florida Regional Medical Program. Quality
0 re assessments are based on a sample of the data collected on all burn
and’vehicular injury patients coming to the emergency room$ and admitted to
one of four hospitals (representing the four categories of EMS facilities in
" three Florida cities (Orlando,-Jacksonville, and Miami).

An additiona] hospital in the Orlando region has been added\due to a reorganiza-
tion of one major hospitdT, which created a satellite inst¥fution to care for
a portion of its patients. The data collectors are nurse clinicians. Data
collected bn all burn patients and on admitted vehicular injury patients
include: a) demographic; age, sex, and race, b) diagnostic; details on onset,

3 . ‘
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Bernard S. Linn, M.D.

transport, prior treatment and c11n1ca1 f1nd1ngs, c) management; procedures

and medications. In addition all diagnoses, procedures, and complications are
coded and e@tered on a clinical coding sheet and an abstract of the medical
record is prepared by>the nurse clinician for each admitted pat1ent which
summarizes the patient's hosp1ta1 course. ) \

The reliability of data colléctors is tested by having data coliectors in each
city completely recode and reabstract samp]es of their own,cases at 6 month
intervals (test-retest) and of each other's cases (1nterraier) Simple counts
of registry and coding discrepancies are computed for both test-retest data

and interrater data. In addition, six physician evaluators compare- two,
abstracts from the same patient and assess the degree of clinical d1spar1ty
alonb. several parameters on & 5 point scale, ' As. an additional reliability

check for burn patients only, the data co]]ector and the physician independently
estimate the percent body surface area- (BSA) and percent fulls thickness burn on
the same pat1ent at the same t1me

The Qua11ty of Care Index is based upon asséssments by trained physician
raters concerning expected and observed outcomes of patients in the study
hospitals. Raters use abstracts of process and outcome, data recorded by
nurse clinicians. Abstracts provide data from the first 24 hours post *°
admission for/rat1ﬁg\expected outcomes, and the rating of actual (observed) ‘
outcomes is basgd upon_the entire course of hospitalization. The expected
and observed ratings are compared for each patient-and “from them a new

score is computed as- the index of quality of care for that patient. This
numerical djfference between gbserved and expected outcome ratings refiects
the magnitude of the difference between number and severity of observed and
expected complications. Hence, the higher numbers reflect increasingly poorer
results than expected. These results are independent of severity of illness,
which has already been taken into account by the physician rater in the form
,of a prognostic judgeqent based upon clinical abstract.

i

‘Reliability of, the -raters is being assessed in two ways: 1) a test-retest
comparison where the rateroﬂ;fesses the same patiént.at a later time on both,
expected and observed outcomes and 2) an inteérrater comparison where raters' .-
evaluations of each patient on each 1tem and on the index score are compared.
The validity of the quality of care index will, be tested against a separate

. global assessment of each patient made by the phys1c1an rater,

PROGRESS : / - o o SN

-

- 1) By December 1976, 3301, burn patients (380 admjssions) and 1292
\ . admitted véhicular injury patients were .registered. (P

2) A system for coding, and storage of all regwstry data on magnetic '
tape has “been developed révised and is in full use.
t

3) A special manual of instructions for physician raters has been.
prepared and all raters have been trained,’ There are 7 raters.

-
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4) - A11 planned‘reliability and validity checks for data collectors and »
raters are ongoing. -

DISSEMINAT!QL} OF RESEARCH RESULTS

Presentatipné related to this project are as follows:

- ' B S. L1nn, J. Smith, and J. Langson. Vehicular Inaur1es in the Elderly.
Presented at 28th Annua] Scientific Meeting of the Gerontological o
.Society, October 26-30, 1975, Louisville, Kentucky. é ’

. -
- B.S. Linny J. Smith, S. Nickell, and S. Stephenson. Using a Trauma
. -Registry of Eva]uat1cn of Quality of Care. Presented at 103rd APHA
Annual Meet1nd, November 16-20, 1975, Chicago, I1linois. *

J., Smith, J. Civetta, J.-L. Lester et al. A Simple Coding System for
Traumat1q.ln3ur1es Presented at 104th APHA Annual Meet1ng.

October 17 21, 1976, Miami Beach, Florida. . . .-
p . ’ . /
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SIGHIFICANCE: J .

The overall*objective of the proposed research is to provide a mechanism - )
for upgrading the performance™of emergency medical technicians (EMT's) . -
and, thereby, to improve pre-hospital care for victims of emergency
accidents and illnesses. It has been shown that proper intervention in the
first few minutes following an accident or illness can be the difference

, between life and death or disability for the patient. ‘In the case of heart
attacks, a patient must be resuscitated within 4-6 minutes of a cardiac -
arrest. For.a victim of an autdmobile accident, improper handling can rgsult
in permanent and totaT paralysis. The training and performance of EMT's is
therefore crucial to the well- -being of the general public, since anyone at
any time can become an accident victim. -

-To accomplish the above objective, this study is developing and implementing
clinical algorithins to be used by EMT's when monitoring and treating patients.
Clinical algorithms are decision- trees with branching logic based on standard
treatment procedures.

The results of this research have implicatiors for several levels of personnel,
For policymakers, the results will enable them to: a) make better and more .
meaningful assessments of the qual1§y of care delivered by EMT's; b) determine
system.effectiveniess in terms of dollars and efforts via analysis of training
agd refesher training programs; and, c) pinpoint strengths and weaknesses in
the emergency medical setrvices delivery system. For instructors and for EMT's,
the project will permit more appropriate and structured training. For the
general public, the project will result in improved pre-hosp1ta1 care.

PROJECT DESCRIPTION: --;2.

* The proJect is designed to develop clinical atgorithms to serve as a teaching

tool and guide to Emergency Medical Technicign (EMT) field performance. The

evaluation mechanism, clinical algorithms, will be %eieloped by a phased C e
"‘f: . ‘-' ' ) . - ", hd

'
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process. A cardiac algorithm set will serve as a model for’ initial develpp-
ment, testing, and validagtion; subsequently other emergency clinical algorithms
will be developed, tested and validated based on the process set out in
Phase I. The cardiac algorithm validation process involves a “"panel of ‘ -
experts” approach; the set was developed by an interdisciplinary group locally, )
with structured review and input by nationalt consultahts. Following develop- -
ment’, the cardiac algorithm set is to be pilot tested prior to large scale
- implemghtation..- Data validity procedures and quality checks have been developed
7 and wi§1 be .pilot tested. . -
° F

.To daté, the algorithm set has been completed and reviewed. The pilot test has
begun; its functions are:*1) to collect baselige data for experimental design
.purposes; and Z) to test the developed data collection and validation tools
. and integrate necessary changes. EMT-Paramedics are currently being trained
- with the cardiac algorfithm set and data collection and validation will follow.
. Data racorded on the instruments and forms will then be analyzed to yield a
compliance score. -

. As previously mentiored, Phase II will follow the research design developed
’” " during Phase I and will test clinical algorithms for other-emergency conditions
*’ such as trauma.or drug overdose. Durdng the final phase, analyses will be

conducted to identify relationships between selected backdround and experiential
characteristics of £MT7's-and their performance. Résa]ting algorithm compliance
data.wil] be used in the development %f structured refresher training. Alterna-
tive refresher trainin&*approaches will be tested by analyzing changes in
EMT -performance over time, to identify the approach which yields the greatest
impact on performance.

*

PROGRESS :
L 14 . .
Since the project was funded on July 1, 1976, the following tasks Mave been
completed: X , )
. ¢ 4 A h
1) Developmert of Sample Algorithm
. !

’

‘ .7‘tardiac a]gor%thms designed to address eight arrhythmias have been
developed by local staff and reviewed by a panel of .national
consultants, - .’/\\\\

i '2) Development of Data Validity Procedures

Several ﬁezhbds were developed to~asses§ fie]d;performance; the
‘forms are described under Task #3 Delow. )

v 3) Development of *Cardiac Algorithm Forms
> N - *
In develebing the cardiac algorithm set, several data collection
instryments were developed: a treatment checklist form completed
\ sequentially by EMT‘s;!'tgndard run report farm completed by '
EMT's;-and sequential ®eatment procedures as reported by EMT's
CO?Eﬂeted by physicians at the gase hospital. '

-
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4) Pilot Test and Cellection of Base]ire Data

. A two month pilot tast with four Mobile Intensive Care Units
~ (MICU's) to collect baseline data was compléted.
L)

5) Development of Compliance Measurement Model '

3

Several discussions with personnel at the ‘Nationa] Board of ‘.
, Medical Examiners and other copsultants provided plans for . '
quant1fy1ng cases toward the deve?opment of a comp11ance mode]

h] D)

6) . Assessment. and Revasnpn of A]gor1thm

-

3

The algorithm set was rev1sed based upon two nat1ona1 surveys

In addition to the above tasks, a Titerature review of the management of
card1ac energencaes wWas comp?eted and annotated abstracts deveJoped

Two najor EMS system changes have occyred as a result of this project 1)
EMT's are now required to call “into a base hospital to communicate ‘with.
physicians regarding cases 1nvolv1ng defibrillation or the administration of
drugs; and 2) a proposal has been made by the Fire Department to upgrade all
fire rescue units (EMT-1) to the MICU (EMT-II) level through extensive
training and refresher training courses.

DISSEMINAT]ON OF RESEARCH RESUtTS

L. Cole, J. Sims, S. 0tterbe1n,uﬁ Staro§c1k and J. Morganroth "C]inical'
ATgor1thms An Improved Techrmique for EMT Performanse Assessment,"” to be ’)
presented at the American Pub11c Hea]th Association 105th Annual Meeting 19777

L. Cole, J. Sims, R. Staroscik, 8. Morganreth end G. Cayten. “Pre-hbspital
Coronary Care: The Illusion of ConsBnsus,’ i to be presented at the University -
Assoc1at1on for Emergency Medical Serv1c Annual Meeting, May 1977. ’

L. Co]e,,"The Use of A]gor1thns in Evaluation of EMS Training and Manpower,
presented at National” Evaluat1on Symposium, New 0r1eans, January 1977.

: C1ted in Emergency Care HNews, "Advanoed/Bas1c Care Among $4 M1111on Research

Targets," Hovember-December 1(12):1, 1976. .

~
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‘Perhaps the %%st effective procedure: which should be carried out by _

emergency medical service workers is ‘cardiopulmonary-resuscitation (CPR).

Victims of heart attacks or other emergency conditions which producd, cardiac

arrest can often be saved if heart and respiratory function can be maintained .

.at a level suffigient to forestall death until definitive treatment can be

instituted. In CPR, the rescuer combinhes forcibje compression of the chest ;
to stimulate heart action with mouth-to-mouth administration of oxygen. There
is no queStion that many persons owe their liyes to this precedupes—ag—t————— - —=

is presently performed.” It is likely, however, that there are ways of improving -
the procedure, or improving the methods by which pescuers are trained, so that
even more lives would be saved, Clipical experts have frequently observed that
the procedure itself often produces ‘injuries; dapage {o ribs or internal organs
is often noted. This study will attempt to shed 14 upon the "complications"

" "of CPR. Such complications fall intg two categorieS: some are considered
preventable but others are not only unavoidable but necessary, since they
provide evidence that the CPR was administered with sufficiént vigor to
accomplish¢its purpose’ , :

'PROJECT DESCRIPTION:

Working through the office of thé'quical Examiner and hospital emergency .

- services in Miami, the research. team will Ydentify out-of-hospital victims of
-111ness or accident who have received CPR, including hoth survivors and deaths.
‘A careful and systematic postmortem examination will be performed to idéntify
damage to bodily organs or tissues in non-survivors; patients who are
resuscitdteéd successfully will be followed threughout their subsequent

. hospitalization. Rescuers will be contacted to determine $uch characterisiics °
/as their size and weight,_level of training, experience;, and technical] skills
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N C
in perform1ng CPR. An- attempt will be made to re]ate the nature of any :
comptication detected to survival or nonsurvival and to characteristics of the.
+ incident, the victim, rescuer, and the  techniques employed in treatment.
. Corre]at1ons, for example, between body character1st1cs of thé rescuer or the *
' .+ -victim and complications of-a certain ‘type (such’as rib fractures) may point to
‘ . improved methods of carrying out the procedure. A]though the,conclusions that
c¢an be drawn will be limited, a part1edlar type of injury which is found )
Frequently in the nonsurvivors but not in suryivors--or the reverse-Zwill
provide important suggestive evidence pointing to ways to 1mprove the
effectiveness of CPR, and reduce its negative consequences.

PROGRESS:” _ , . . : ,
JThe project has developed its administrative structuré and hés'begun fetruit-

ment and other organizational activities on site. Data collection is expected
to beg1n in early Fall ]977 ) . -

. DISSEMINATION OF RESEAI H RESULTS: T ‘ . ' ) e

¢ s

In addition to presentat\ons at p:gfess1qna] and sc1ent1f1c meet1ngs and

. Jjournal articles,.a semirdar is planned one month.prior to the end of the
project. Representatives of national agencies with CPR tré1n1ng
responsibilities will be invited, as well as researchers in relevant
clinical areas, to review study f1nd1ngs and recommendations for changes
in po]xcy and practice.

W
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SIGNIFICANCE: -

The practice of modern medicine is becoming increasingly dependent upon the .
interpretation of the vast quantity of data that is now available to the .
physician. In order to successfully utilize these data the information N -
—nust be presented to the physician in a timely manner‘an%,a cencise and
‘orderly format. The physician must.then be able to relafe this information
to, the patient's major problem as well as to other disease processes.
Nowhere is this problem more acute than in the treatment of critically il
patients. In these patients, not only is the nature of the problem often ‘
~especially complex, inyolving exceptionally massive problems—of data — ~—-~ ~— — . —
Tnterpretation, but the consequence of inadequate management may be death,
v The application of modern data processing techniques is an obvious "approach
! to providing aid to the physician in the treatment of these patients,

“ . To meet these needs a computer programming system known as the Clinical
Assessment Research and Education ?CARE) system has been developed by this
research team under a grant supported by the National Center for Health .
Services Research. It is designed to be used in critical care areas, such ¢
as integs®e care units, by physicians, nurses, and paramedical-
persoanel. Primarily, the CARE system is a consultative aid not only for
. surgggai patients, who often present the‘mo;t complic#ted metabolic
considerations.and difficult recovery courses, but also for many acute
‘ medical ‘problems. ‘The system also relates these important problems to the
3 . most recent>literature as a "Tiving textbook", and permits the physician
to gain;%nformation from, and communicaté with, ether members of the health
. care-team. "It has been implemented through a nationwide time-shared
computer service so as to allow wide-spread and easy access to this type
of patient care assistance.- B
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The CARE system offers a means of ensuring that the physician faced with a
> life-threatening surgical or medical problem need not rely only_

individual memory and knowledge in order to bring to that patie . best

that the current state-of-the-art of medicine haS to offer.

-

PROJECT DESCRIPTION ) . e

The CARE system ‘was designed to operate in a time sharin mode to permit Q57

_ use of the .system Tn many critical care areas without inordinate cost..

O- The time sharing facility used has a nationwide network of communications
servicing the majority of major cities. In'order to meet the demands of =
medical users the computer system is operational 7 days a week for an
average of 18 to 20 hours per day. A

The advantages of a time sharing system o the hospital users are many. ¢
No~large capital equipment expendifures are required. Thé CARE system
“requires only a visual display terminal, a hard copg printer and a telephone
or acoustic coupler. Once the terminal is installed it takes only g few -~
minutes to validate g new user. There is no minimum charge for Service;
the user pays orly for the time dctually on the system. It ghoftd .be
emphasized that, due to the design of .the CARE system, 1ittle or no
technical know]edge of computers is required by the users. The CARE
systemt is a consq]tative aid that is readily available at almost any
geographical Tocation in the continental United States, regardless of
whether the user is i a small 150 bed community hospital or a large
metropo]1tan med1ca1 center. .
The expanded CARE" system is compr1sed of“over 150 1nd1v1dua1 inter-
“related programs arranged into a logical overlay structure. This over]ay
allows only those programs necessary for the immediate task to be held in
the core memory of the Wach1ne at any one time, thereby-reducing machine
overheag\§ The programs are divided into d<basi¢ groups:

1) system control - these are all the programs 1nterna1 to the
CARE system that provide the proper data. manipulation,
program manipwlation and system maintenance. N

2) input - these programs control the jnput of data to the system.
The input is divided into 22 categories, each cafegory
represent1ng specific related’ 1nformat1on

3) Computat*Bn and output. - these two groups are linked together
vt _ since the output routines are dependent upon the computational
. routines. Whenever an output is required the .associated
computational routines are involved togiﬁsure that the output
N represents the Tatest data eritered, su¢h as corrections or
: updated laboratory findings. ' ‘

R when a patJent has been discharged.the tota] record for his stay is
permanent]y stored on magnetic tape. A complex-system of “keys" -
restricts access to the system in order to protect patient privacy. .

. @ R
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When the-responsible physician recognizes that the management of. a
particular patient will be difficult, he may choose to seek consultative
aid through the CARE system. The system now offers therapeutic gufdelines
for 28 major problem areas. The first step for the physician in obtaining
these. guidelines is to-enter an initial assessment for the patient. Tha
physician is then interrogated by the system for basic descriptors of the
patient: name, hospital number, age, sex, race, weight, height,  etc.
The major problem that is manifested by the criticaldly i11 or injured
patiefrt1S then identified by the physician. Depending on the problem .
selected, .the computer next-queries the physician for more details. For
instance, if the major problem i$ trauma, questions eliciting the exact
nature of the injury are asked. ’

- ¥ t

If ‘the major problem. happens:to be one of the three general categories of
postoperative stress, a series of questions is asked to elucidate the
exact nature of the surgical procedure. Information is also requested _
defining the patient's physiplogical status. Vital signs at admission
(b16od pressure, heart rate, respirations), mentation, nature and location
of pain, ECG findings, sepsis, expected and present hematocrit, etc.,are |,
examptes of some of the information elicited. Questions are asked -

" concerning the presence of other concurrent disease processes, cardiac

and non-cardiac, that may influence fluid and electrolyte requirements.
for_the patient in the immediate postoperative or post-injury period.

The physician is asked to enter the amount of acute losses, either
measured or estimated, as well as the amount,of replacement given since
the onset of the acute episode. Ady laboratory datda that is available.

at the time of ICU admission also maxée entered. ~. -

The purpose of this detailed initial assessment is_twofold. First, it
forces the physicians to consider.in all aspects the interrelated
prQcesses that can make difficult the management of the high risk or other
acutely i11 patient. Secondly, this information is used not only in
preparing a detailed patient history but also in computing reasonable
.estimates of fluid and electrolyte requirements, a major problem in, .

managing 4igh risk and seriously {11 patients due to their impaire
cardiorespiratory function. 1 = i

" PROGRESS:

In the two.&ears of effort devoted to implementation pf the computer based

Clinical Assessment, Research, and Education System .(CARE) Jir the care of
the criti;aj]y 111 patient the following objectives have been achieved:

"1) The basic CARE system has been ful]y‘implemented on a national

time shared commercial service and is now available for use by -

physicians, nurses, and paramedical personnel on a dial-up
basis. .

-

a.) Use of the systé@ requires only a data phone or

e [
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regular phone plus digital acoustic coupler, a CRT.
digital terminal, for data engry and retrieval, and
an impact or thermal printer for hardcopy records
- / ' *hen desired. No extensive computer hardware and
’ o computer knowledge is required by the user.

b.) The current estimated user ‘costs are.between $250
and $290 per month rental for equipment (depending # -
on the type of pr1nter) phoneg charges to the '
" nearest McAuto WATS line, and between $15 and $30
per day per patient“fanaged using the CARE system.
This latter variabili¥ty is dependent on the extent
~ of the system capability used for a given critically
\\ i1l patient’s cara;,-

2) The CARE system presently includes advice for cardiovascular
stidies, metabolic balance including fluid intake and output,
initial ®mssessment modules, including the burn module, &nd .
da11y fluid ahd e]ectro]yte management recannendat1ons

3) The phase of medical debugg1ng, checking the medical logic
and recommendations against real life situations, is completed.
However, it is expected that ongoing tailoring and revision of
the medical information, 1og1c, and recoimendations will be -
necessary as long as the system is used for patient care, since
new advances are being made in knowT®dge and therapy gnd certain
unique problem interactions will always occur:

4) A drug information-drug caution module has been created as part *
~ of the CARE system and presently contains 50 detailed one page
cautjons. A total of 60 such cautions on major intensive care
drugs will be availdble and kept updated.

5) Preliminary statistical information has been gathered concerning
.- nursing personnel attitudes to computer implementation (prior
to implementation). The ability to alter the pre-implementation
attitudes of nursing personnel as a result of comprehensive ICU
’ ?& topic inservice has been evaluated as a base line for later
2 rstatistics after nursing computer use is established. These
have been used in redesigning the user format for the
PDP .11/45 convers1on >

DISSEM!NATION OF RESEARCH RESULTS:

1. Computer based CARE of the aged or high risk patient: Automated
= assistance in fluid management, metabolic balance, cardiopulmonary
- regulation. SiegeT, J.H., and Fichthorn, J.D. In: Book - "Surgery
of the Aged and High Risk Surgical Patient; Medical Surgical and
Anesthetic Mangement” by - Siegel, J. H. and Chodoff, P. Grune and
Stratton. . - ' -
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. Computer based congultation in the care of the critically 111,
- Slegel, J.H., Fiefithorn, J.D., Monteferrante, -J., Moody, E., Box, N.,
and Nolan, C. Presented at American College of Surgeons meeting,
Miami Beach, Florida, October 21-24, 1974.

Computer based cons@ltation of the critically i1l patient. .
Fichthorn, J.D., Montéferrante, J., Siegel, J.H., Cairns, D.,”~

Loggia, T., and Glickstein, E. Presented at the “Association for the
advancement of medical instrumentation" meeting, Boston, Massachusetts,
March 19, 1975, .. . )

Abstract published in Medical Instrumentation (AAMI), Vol. 9: No.1,

pp. 66, Jan. - Feb., 1975. - .

Computer based conSu]tat{on 4n CAREJof the critically i1l patient.
Siegel, J.H.,, Fichthorn, J., Monteferrante; J., Moody, E., Bos, K.,
Nolan, C., and Ardney, R.: Surgery, 1976
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SIGNRFICANCE:
‘;géﬁ/prbject represents a natural extension of the work in Emergency
ical Systems research that has been carried out_at th& University of

Pittsburgh during the last six years. At the projett's outset, it became
clear that emergency medicine was relegated to a minor role within most
hospitals, that ambulance providers were just beginning to vecognize a
need for more than first aid training and that the public had no concept
of what the ‘capabilities ofi'the emergency medical system really were. In
consonance with the state of the system, data, if they were collected at
all, were inadequate; even where relatively good records were maintained,
data were virtually unretrievable. :
In response to the lack -of available data and recognizing the rapid change
that was taking place in emergency care, this research team's strategy was

. to develop meaningful data resources which would be useful for research and,
alsy effective for management purposes. At the same time, research

_activities were oriented toward system elements which were less data-intensive
or for which data could be specifically and economically obtained. Major
efforts have been completed im categorization, the ambulatory care-emergency
care interface, community dynamics studies, demand estimation, vehicle require-
ment and location, evaluation pf the effectiveness of upgrading the system
for coronary care#atients and, the work upon which the current#roject is
based, computerized evaTﬁE%io of prehospital” emergency care performance.
This Tatter study and some df the investigators' other recent activities
have been possible because of the rich data resources which are now available
and will continue to be developed as part of their excellent relationship

7
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with the Emergency Medical Services Institute, the-agency covering the 12
counties of southwestern Pennsylvanta- which is supported under Section 1203
of the EMSS Act. The ambulance data system now processes over 80,000 trips
" per year and is still expanding. The Emergency Department data system which
has been supported by the Commonwealth of Pennsylvania is being. installed
in six Western Pennsylvahia‘hospitals -- two city, two suburban and two
rural. With these data systems available, it will' be possible to respond to
the critical need for developing evaluation mechanisms for each component ,
.of the emergency care system - prehospital, emergency department and inpatient.

The objective of this proposal.is to develop a computerized methddology for

evaluating emergency medical care performance.- This specifically includes

the updating of existing models for evaluating Emergency Medical Technician

performance and also testing the usefulness of acceptance sampling a .

meghanism for monitoring this performance. In addition, the study w?ﬁ? be

structured for futuré extension of this methodology into the Emergency
“Department, part of the EMS system with much larger volumes than individual

ambulance providers and for which no good mechanism exists fof evaluating

the care that takes place. N ’

‘ . .. 14

Hestern Pepnsy]vania has an espetiglly good-sgtting for EMS research of

this nature since it is a migrocosm of "the en™re Unted States. The.center

of the region is the City of Pittsburgh with all of thé characteristics of

a large metropolitan centers™ Substantial portions of the population 1jve

in suburban areas and at least half of the counties in this project are

predominantly rural. As-a result, performance evalvation will be developed

in each of these settings and tested to determine the extent of tré;gferability.

In southwestern Pennsylvania, a combination of funds from the Highway Safety

. and EMSS Acts in addition to State support has resulted in the development of
an EMS system after over ten years of planaing and politics. Since. 1972, over
4,200 individuals have been trained at the EMT I level (81 hour course) and '
over 540 at the EMT .I1 level (120" hour course). A methodology for the
categorization of different hosp#tal clinfcal capabilities has been deveioped
by the Health Operations Research Group of the University of Pittsburgh and
is being implemented by the Emergency Medical Services_Institute, the local
EMS planning agency, and by the Emergency Medical Services Operations €enter,
part of the University Health Center of Pittsburgh responsible for medical ‘
command, consultation, education and evaluation throughout, the 12 county
region. ' . .

, Hovever, the evaluation of both prehospital and emergency department care
throughout.-the country has been extremely. 1imited, particularly when such
evaluations must beplaced within a regional context, An attempt to have
EMSS Act grantees provide for their own 1ndep§2ifnt gvaluations last year

T
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‘proved unsatisfactory. As a‘'result, independent evaluations were réplaced

~ this year by a requirement to complete an Evaluation' Workbook for EMS .
{developed by Arthur Yound and Company under a cofitract from the Division of -
*Emergency Medical Services, DHEW). A recent National EMS Evaluation
Symposium (New Orleans, January, 1977) provided 'clear evidence of the lack
of satisfactory, nationally acceptakle methods of evaluation. ,h While there
were many good ideas relative to ¢onducting evaluations of EMS systems .
presented at the New Orleans symposium, in almost every case the evaluators
were severely handicapped by the lack of a solid data base. ’

Prehospital care evaluations, where they Have existed, have typically been
in the form of case reviews by the ambulance company's medical director, ,
While case reviews are important, the time required, the lack of explicit
review criteria, and the absence of a uniform method,of transmitting the
results of these reviews to those responsible for providing emergency medical
services, makes such reviews inadequate for evaluating regional EMS systems and
initiating necessary changes in areawide training programs. .To do this, the
strendths and weaknesses of each provider must be assessed and their
deficiencies and needs determined relative to their lapabilities and their
role in the regional EMS system. W A -
Such an evaluation is a massive undertaking. _In southwestern Pennsylvania,
there are over 400 providers of ambulance services. However, the.develop-
ment of a computerized method of evaluation in combinatiom with a uniform
data system compatible with protocols for ambulance personnel performance
permits a reduction {dn the number of cases that must be reviewed by a
. physician with @ minimal decrease in the effectiveness and a possible
fncrease. in thé comprehensiveness of the review. Moreover, by developing
sampling techfiiques which statistically reflect the performance of the region,
evaluations can be accomplished as a relatively .inexpensive by-product of
uniform data systems. .
The purpose.of a computerized emergency medical services evaluation and
review methodolegy is to identify .inadequacies in the emergency care delivery
system. It is oriented towards,systems assessment and management. This
methodology will enable medical directors,to identify cases reflecting poor
quality care and aid planners in the specification ¢f training programs and
the upgrading of ‘equipment and other resources within the region.

PROJECT DESCRIPTION:

The key to computerized regional evaluation is an accurate, detailed, protocol-
compatiblg data system. Such a data system exists in séuthwestern Pennsylvania
for ambulance providers. A second system, is under development for Emergency
Departments and will be compatible with fhe ambulance data system. From these
systems it will be possible to de protocols for identifying inadequate
care and to use fthe protocols to isola he reasons for.such inadequacies.

For example, protocols are being developed to prescribe the actions which

[
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should be taken by Emerdency-Medical Technicians in the field. A detailed
record of EMT response is currently reported in the standardized ambulance
trip report. Matching protocols to records will yield indjces for severity,
risk and quality. Tabulations of quality scores retative to severity and
risk will provide an’evaluation of EMT performance during the timé period
reviewed. . -

Y

On a regional basis, when care of inadequate quality is observed for a
particular diagnostic/complaint type, the particular deficiencies can be
alleviated through changes in the training and recertification process. The
number of‘cases which must be réviewed to identify inadequacies is considerably
less than® the ‘total number of cases available through the data system. As a
result, acceptance sampling pl will be developed which will provide
sufficient regional information Yo direct the allocation of training and
equipment resources. /

In addition, the acceptance plans will alsc be used to monitor indiyidual
providerz/in concert with local medical directors. Specific cases will be
identifiéd as inadequate with the care ranked according to the quality score.
These cases will then be reviewed by the ambulance provider's medical director
with the objective of isolating the weaknesses. - These sampling plans will be
modelled after those used in the military with varying p::Eenﬂbges of review
required, based upon the 1eve1fof the quality score. b

Given this conceptualization as a rational method of evaluating and
“monitoring EMT performance, it is the purpose of this project to test
the Bffectiveness of computerized review relative to peer review.of cases .
by physicians. Appropriate care typicaliy has been determined by a
consensus of qualified practitioners. Therefore, peer review becomes the
standard against which any computerized methodology must be tested. If the

\ new technique is at least as effective as physician review 13 identifying
e

\ inadequacies, then an evaluation mechanism will have been developed which -
“is several orders of magnitude (250 cases per minute compared to three per
hour) less time consuming ard more comprehensive.

The peer review approach will be pursued by the American College of

Emergency Physicians under a subcontract. While there is justification for
. judging a case by either Tocal or national standards, there are two important
. reasons for utilizing the national groug. First, an adequate number of E.R.
physicians qualified to serye on a review panel is often not Teadily
available within a single locality. Second, the ACEP physicians doing the
review will. not have to compromise their.objectivity since they will not be
involved personally with any of the cases, institutions or professionals.

\ )

Although one goal of this project is to‘detggmine an acceptance sampling
program for monitoring EMT performance, it clearly possible to conduct =
100 percent review of the prehgspital phase Q{ emergency care if a suitable

~
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data base eXists However, 100 percent review is questionable in light of
cost constraints and the marginal value of the additional information that
could be obtained. An appropriate sample could provide the important
dyaluation information needed quite accuratel If a computerized data base
did not exist,’ keypunching and reviewing ever ambulance trip would be costly
and time consuming notwithstanding its feasibility. Thus the saipling
methodology will enable the methodoiogy to be transferred to regions without
computerized records systems
The reView mechanisms being perfected and tested during this project are

"¢ essentially process measures. Protocols or criteria are matched to the tasks
performed to estimate both compliance and the success of a particular inter-

- vention. Although the literature clearly delineates between process and

outcome measures, in reality process and outcome are difficult to define in
a cgntinuous system.

In evaluating the performance of Emergency Medical Technicians, many process
» measures are possible. For example, did the EMT recognize the patient's
condition properly? Were standard procedures followed? Were the treatments
given appropriate? HWere they successfully performed? This pafient inter-
vention sequence can at some point in time be specified as an Outcome measure.
That is, was the patient brought to the emergency room alive? Was the patient
in a stable state? Was there any improvement in the patient's condition from
the time of EMT intervention until the arrival in the Emergency Department?

., While it may be argued the effect of EMT 1 tervention cannot be
4 known until the outc of the entire emergency care process is completed,
a midprocess measure, such as whether the patient arrived at the emergency

. department in an improved state, has considerable merit in measuring EMT
performance. BMT's perform their tasks as prescribed by some form of
standing orders (protocols) or through radio communication with a physician.
The EMT performance measure reflects compliance relative to carrying out
these directions. If the preseribed intervention is in error, then it
remains for medical researchers 4o identify a more appropriate intervention.

In summary, the overall objective of this project is to develop a computerized
methodology for evaluating prehospi care of emergency patients. The
project specifically covers improving he design, validating and testing the

. effectiveness of the investigators'prehospital performance evaluation
methodology. In particular the following achievements are expected during
the two year undertaking. .

1. To appraise and modify existing EMT protocols. This will involve
modifying existing protocols and developing some additichal
protocol material in order to form a set of computer compatible
protocols matching the southwestern Pennsy]vania uniform ambulance
data system.

»~
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2. To derive weights for severity, risk and quality indices and to -
- make the prehospital care model operational. This will include
a reassessment of weights using a panel of emergency physicians. A
. Then the model will be applied -in order to select cases for
. validating the model. . Y

3. To validate the effectiveness of the computerized3m6aek~in
correctly assessing the quality of performance of ambulance
Providers. This involves a selection of cases to be reviewed by : s
an expert panel and a comparisef of quality scores with peer -
review assessment. ' Co N

4. To design and apply quality control methodology to, selecting cases
“ . for evaluating prehospital performance. Acceptance s iipg plans
will be designed and tested. . -

5. To develop a procedure for iso]a;ing specific deficiencies in ENT

-_ Pperformance and incorporate this’information into a feedback . ’
program for training purposes{ The Emergericy Medical Services
Anstitute and individdal providers’ medical directors will receive

' edback on provider performance so that deficiencies may be

1leviated through changes in regional and local traihing programs.

6. To test the effectiveness of the computerized performance evalua-
- tion. Measurements of %he quality 1index for particular ranges
of severity and risk of intervention will be made periodically.
Comparisons will be made between different time periods to test
the effectiveness of the gvaluation program,

1 7. Tg assess the cost of implementing and operating the\Prehospital
. ‘performance evaluation systems.

. PROGRESS: / \
ZRRESS » \

Khile this 1s!a newly funded project, as noted previously, it builds upon

extensive work carried out by.this group over the past several years. The

team has completed preliminary community organization work which includes ‘
gaining assurances of collabordtion from organizatfons having the data ~
necessary to the conduct of this study. P .

DISSEMNATION OF, RESEARCH RESYLTS X L v \

Soméxselected relevant papers resulting from ‘ievious invesitgations supported
by KCHSR follow. ' g . ’ .

€

M. J. Gunter, A Comparative Study of Community’ Planning for Emergency
Medical Services: The Impact of Social and Political Factors -on

- Program Implementation, Health Operations Research Group, University
of Pittsburgh, Piftsburgh, Pennsylvania, July,.1875, ) -
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L. Shuman, H. Wolfe and J, Sepulveda, Est1mat1ng Demand for Emergency
Transportation, October, 1975, Health Operations Research\Group,
University of P1ttsburgh thtsburgh Pa.

Health Operat1ons Research Group, Ambulance Record Coding Manua]
University of Pittsburgh, Pittsburgh, Pa., June, 1975.

J. A. Nach1as, Regional Plann1ng of Critical Emergency Medical Care,
Doctoral Dissertation, University of .Pittsburgh, Pittsburgh, Pa.,
April, 1976. ,

0.R. Salguero, A Categor1zat1on Approa&h to the Regional Al]ocat19n
of Emergency Services, Master in Public Hea]th Thesis, University
of Pittsburgh, September, 1975

J.A. Sepu]veda‘ n Operations Research Approach to the Planning and
Development of An Emergency Transportation Systém in a Rural Environ-
ment, Master if Public Health Thesis, Univers1ty of.Pittsburgh,
September, 1974. .

J. A. Nachlas, L, J7 Shuman, and H. Wolfe, Regional Plannigg for Cardiac
Emergencies, 1976, Joint National Meeting ORSA/TIMS, Ph11ade]ph1a, Pa. ’
April 1, 1976. .

L. J. Shuman, “Emergency Medical Services Informetion Systems," Regional
Data Systems Section, American Medical Records Administrators' Nat1pna]
Meeting, Miami Beach, Florida, October 17, 1975.

L. Shuman and H. Wolfe, The Imp]ementat1on Prospects of Operatlons
Research in Regional He&]th Planning: A Case of the Integration of an
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SIGNIFICANCE:

Optimal management of medical emergencies occurring in the hospital must
include methods of early detection. A computer-based system has been _
developed for hospital-wide monitoring which, according to fixed protocals, .
gathers physiologic and clinical data on patients and from these &ata
recognizes patterns indicating a threat to life. These patterns identify
the patient who may need the more intensive monitoring and special care
provided by an Intensive Care Unit, thereby preventing late, "doomsday"
approaches to the care of such patients caused by delays - in recognizing the
gravity of their condition. . B

Care of the acutely-ill patient places requiggments the practice of -
medicine which are demanding of both time and inteKTS?Z; Using protocols .
to assist in patient care will reduce the delays* in' responding to the )
moment-to-moment changes in critically 11 hospitalized patients, and will
also provide better methods of monitoring and treating such patients from

- the time they enter the emergency room throughout the course of their
hospitaltzation, and especially while they are in the Intensive Care Unit.

PROJECT DESCRIPTION: - . . - e ‘
An extensive computerized.medical data base has b:gg,debeloped over the
past ten years from“which medical decisions can be“made. This data base
fncludes clinical laboratory re§p1ts, physiological monitoring information,
multiphasic screening info } d many other ijtems such as automated
spirometry and eléctrocardiography, patient’s drug and allergy information,
admitting diagnosis, vital statistics such as height, weight, sex, age, ,and
certajn historical information. Most of the data are automatically entered
from Taboratory, ICU, medical record and surgical locations. Although
physicians record much of the data in the patient chart, entry into the
computer is done by paramedical professionals. ~

., . ‘-
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As ‘each piece of data is entered into the machine, it is processed by a o
decision-making system called HELP which evaluates the data according to
protocols (fixed rules). If an "alert" (11fe-threaten1ng) condition. is
recognized the data are stored in a special file for review by nurse
clinicians. If the data do not represent an "alert" condition, the case ~
is interpreted and reported routinely. Since the program is still develop-
t mental, nurse clinicians follow up “alert" patients by first reviewing the .
o patient data to uncover possible errors in either data collection or the
alerting logic.~These highly trained nurses then review the patient's ° .
chart and visit the patient ‘to verify the "alert" condition. If a true
» "ak@r{(écond1t1on exists, the nurse clinj¢ians immediately inform the physician
. Or nurse, record their subsequent actions, and.then assess the benefit to the
patient of this/ear]y recognition. Rapid follow-up and personal patient .
( evaluation, rather than retrospective chart review, are important features of
the program Strice many times rindicators of impending-compTications and critical
- situations are not recorded in the patient chart. _

-

\

In add1t1on to the "alert" system for mon1tor1ng hospitalized patients,
protocols are being developed ard tested to improve the recognition of
those patients first entering the ER who should be adm1tted to the ICU,
and to standardize the care given in the ICU.
PROGRESS ;* N
. \
In the nine months that the project has begn operational, cooperation has
been established with other institutions in the local area in development of’
acceptable alerting criteria. Nursé clinicians are following-up on an
) average of 54 alerts per day, representing about 2% of hosp1ta11zed patients.
0f these a]eﬁ:s,daearly half occur on patients already in the'Intensive Care
Units. The other 30 .are new alerts, for)g;;%gpzs located on general hospital
wards. With most patients, if one alert ars, another will follow wj§h1n
¢4 hours. In about 16% -of the cases, alerts signal patients requiring "pew"
visits. In only about half of.the cases being observed during the baseline
study period, patients who are signaled as “"alerts” are already be1ng treated
optimally according to the nurse clinicians' judgement. During the "post”
phase, both compliance with the recommended course of care and the clinical
+ outcome will be studied. <

. / S ,
The base]ine,data suggest the following preliminary observations:

L4 ’ %

¢ 1. The frequency with which hospitalized patients ente} an "alert®"
or 1ife-thréatening condition is rather small:. y T
2. Only about ‘half oftheYalert” pat1ents are already be1ng optima]]y -

treated. . X

3. The chancg; of survival of about 1% of hospitalized patients might
be, improved through this system ifrcompliance by physicians and -
nurses is high. Thus, although the yield is to a relatively small
number of patients,. the benefit would be very great to each one.
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Tﬁe study will also be of enormous help in .improving our ability to distinguish
those patients who do and do not require costly ICU care, an may permit a
shorteqflénQQh of stay for some. .

DISSEMINATION OF RESEARCH‘RESUL%S:

Preliminary experimental design was described in a paper presented at the '
Technicon International Congress in December of 1976 im New York City. Several
discussions have been made™at site visits at other institutions by members of

the research staff, primarily by Drs. Gardner and Clemmer.™ @
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®  SIGNIFICANCE: - . -
The objective of this research is tq!gssess the quality of EMTs' (81-hdur _
trained EMTs) prehospital decisions Dy developing and applying eries =
of d1agnost1c and/or physiological measurements obtained in the which
. will atdin judging the quality of specific prehospital d1agnost1c and/or '
- thergpeutiy .decisions by EMTs. These measurements are called "proximal,
co 1rmatf/h parameters.” :
N Fou nditions are being studied: peripheral fracfﬁres, cardiac arrests,

abdomindl trauma, and suspected MIs. These conditio ere chosen because 1
y 11;Vstrate four discrete 'types of confirmation issues and EMT inter- .
. jon wh1ch presently exist or are planned in_the future for each .

con tégz;f _ . -/”t:;> S

At this stage of Emergency Medical Services growth, objective criteria for
assessing EMT decisionmaking are necessary to supplement the expert,
ﬁ§1ntu1t1ve opinions upon which present EMT guidelines are based. Préssure
for rapidly expandfng emergéMey seérvices and EMT, training from public, ... .
- Private, and governmental sectors has been counterbalanced by concerns ' . .
from physician afd legislative groups about what the EMT cam and should o
do, how well they do it, and the potential harmful as well as beneficial
effects of what they do. Now that the expenditures and time commitment 4
hayé reached significant proportions, a methodblogy for answering these ’
" questions needs to be developed. This study represents a first step in°
hat “dYrection, by.establishing a clinically meaningful set of parameters
gg ev!‘luate specific steps in the EMT dec1sion process - .

f%is study, then, -is a methodo]og?ca] one.  As such, the sample size, the '
¢; particular To Ie, lack of randdmness in the sample, and other such coricerns
' . .are less reledant than usual, because findings will not be focusing on the”

- . B : ) B ) L 3
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generalizability of the sample, but rather on the validity, reliability,

internat consistency, and feasibility of the criterion measures in terms~f _~ .
whether they do or do not accurately measure the phenomena they were -
developed to measure. The sample and the setting are a real-life testing

arena through which the method%ﬂogy is devetoped and evaluated. The
assumption_here is that once a/methodology is available, other studies on )

other samples, by the same and by other investigators will repeatedly i a
evaluate it and make changes that seem.warranted. - :

PRGJECT DESCRIPTION: g T . '

The overall steps in the methodology can.bé summarized as follows:

1. A descriptionof the distribution of confirmation parameters
relating to specific components of th,sf decisionmaking. °

2. Use of these distributions by a Technic®® Advisory Group to
provide a rational basis for restructuring EMT guidelines -~ -
for making ¢the specific decisions under study. -

3. Introduction of the amended guidelines into the EMT set of

standard operating procedures. . o=
4. Institution of a Phase II study to assess the effectiveness
« of «the changes in interventions based on the above methodology.

AN

Although physician diagnoses are not infallible, they have been selected
,as the-basis against which the EMTs will be judged for three reasons.
First, these physician diagnoses are the most definitive ‘statement
available of a patient's condition. Secondly, these diagnoses are made by
the physicians in whose stead the EMTs are acting during the pEEhospital
- phase, and there is no reason to expect the EMTs to diagnose or treat
" patients in a manner beyaR{ythe physician's capacity. Thirdly, the
diagnoses of the 'physicians reflect the local acceptable level of care.

Y .-

The performance of 59 EMTs in the Boston City Hospital Ambulance Depart- . .
ment will be asseSsed in terms of condition recognition and/or correct

. “intervention f roups of patients with four .specific conditions. The

- research is intended to develop a methodology for creating baseltne
standards for judging the performance of the EMTs- by the present duties
prescribed for graduates of ,a conventional 81-hour training program. These
standards will then be used as a yardstick against which the performance of
noncertified EMTs, groups of EMTs trained in various levels/settings

and EMTs with advanced training for patient conditions (e.g., cardiac
rescue technicians) can be compared.. The proximal confirmation parameters
to be developed are as follows:

1. For peripheral fracturés, false positive and false negative
rates of splinting fractures will be calculated. The ER physician
with x-ray will provide the true diagnosis of fracture or 1o
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“fracture and the EMTs' recognition of a potential fracture and : .
application of the sptint would be compared with the true :
_situation, thus generating false negative and false positive rates
for each EMT. b

2. The pH of arterial blood as a measure for the effectiveness of
CPR. CPR is applied by EMTs in cases of cardiac arrest. The
rationale for using arterial pH as a proxy measure of the -
adequacy of the intervention (CPR) is that, controlling for
duration of the arrest, CPR should result in a reduction dn -
acidosis and therefore a more nearly normal blood pH Jevel.

3. For patients with abdominal trauma, the numbgr of units of
fluid replaced in the first hour after arrival at the ER. This
proxy measure will be correldted with rates of change in blood 9
pressure, pulse rate and Double Product, which is blood pressure
times pulse rate. Rates of change per unit time will be measured .
from the time the patient is first segn by the EMT until the e
patient is first seen by the ER physician. Two categgries of
abdominal trauma will be studied - solid organ or vasgilar, and

. visceral. It should be noted that currently EMTs ar itted
' only to bandage abdominal injuries; they do not start IVs en -
- route to the ‘hospital. The outcome being measured at present .
. is essentially.an outcome without the benefit of intervention. .
- Baseline data will describe the "Natural History" of abdominal 4

trauma prior to treatment in the ER, and measures continued
over time after tfie ER treatment begins will permit measurement
of EMT performancd when, in the future, they are permitted to
perform IV's.

-4. False negative rates for each of ten symptoms asséciated with
_, heart attacks will be used as proxy outcomes for patients with
"suspect”" MI. It should be noted that these symptoms represent
"diagnostic outcomes" for.EMT performance in the sense that
specific therapeutic interventions are not being tested.

The study population will be patients with the four conditions identified
above, transported by the Department of Health and Hospitals' ambulances
during a 2-year period and treated by the 59 EMTs emptoyed by that Depart-

. ment. A1l EMTs have had the national 81-hour EMT course and passed the
national registry exam. A centralized ambulance service has been developed
under the Boston City Department gof Health and Hospitals (DHH). Presently
the City has seven ambulances stationed at key locations in the City wit
three back-up vehicles at Boston City Hospital. The number of ambulance
runs and transports has doubled within the last 4 years and the upward
trend is expected to eontinue. Percentage of emergency calls in the City

s
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- of Boston to which the DHH responds is greater than 50 percent and it is
projected that by fisc ear 1977-78, DHH will considerably phase out .
police and private ambulance services.- &n effective communicatjon system
~ha® been established and is located in the Boston Police Department Gommunica-
tions Center. The ambulance communication ‘personnel are physica]T?‘Jocated
in the Radio Dispatch Room in close proximity-to the Sixth-District Police .
Dispatchers. The Police Department has been -developing a computer assisted .
dispatch system which is programmed to inglude use by DHH personnel for
dispatching ambutances: ‘ . o
* The estimated number of patients in each category to be transported to the
" ER over the 2-year period is: cardiac symptoms 2,470, cardiac arrests 260,
abdominal trauma.312, and suspected peripheral fractures 728 resultingin
a_ total of 3,770 cases. . . . ’

Data collection will take place by daily retrospéctive record review on
each stydy patient. Record sources will include the EMT Ambulance. Service
.~ Reporteand the Boston City Hospital Admitting Department records. Thus,
prehospitalization data on~EMT diagnosis and treatment will be obtained and
the admitting records will-provide sociodemographig data, past medical
history, clinical course, length of hospital stay,” final diagnosig, and
outcomes. : - . _ :
An evaTuation of EMT perforinance on the basis of false negative and false
positive .rates for the various mpasures will be performed. The major
variable of interest pertaiffing to the EMT-is length of experience. This
analysis pertdins t \perigheral fractures and suspected MIs.

Changes in physiologic states over time - blood pressure, pulse rate and

Double Product - will be ‘computed for abdominal-trauma patients. For

“cardiac arrest patientsdrterfal pH categorized by length of time

arrested will he p]o;§pd7§ ¥. 1€dst-squares fitted .curve.

. A ;,"I ’3 % . 7 . . ~

" The research represé%ts’th; initigA development of a practicable .
methodology for $ssessing EMT decisionmaking. Such an initial effort is .
necessarily based on certain agsumptions. It requires the study of-a .
limited number of -conditions and the use of qroup measutements in lieu of ’
individual patient outcomes. Furthergore, the practfcal nature of the -
methodology presupposes the availiga;?ty‘of other groups of EMTs so that
the continually increasing spphis#cation.of their clinical' intervention.

N\ training can be cotipared with the baseline measurements being developed

,in thi? study.. Ultimately €he utility of these éonfirmation parameters

will be assessed 4n terms of harder outcome measures such as mortality,

length of hospita1‘§tay, and residual disahility. .

The use of ER confirmation parameters for EMT decis}onmaking differs —
significantly from,the more common use of specified patient outcomes
— . o v .

-
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(i.e., mortallty rates) to assess the effectivenéss of a pre-determined bt

EMT intervention. In most.medical research, interventions are determin

by experts and subsequently subjected to ‘trials wherein the differences
in“outcomes are assumed to be related to the new intervention. This

model has four advantages over the traditional one:

1. Proximal confirmation parameters relate tp specific steps in the
EMT.decisionmaking process and are not onTy based upon outcomes . .
_as in the traditional model.

b 2. Proximal.confirmation parameters prov1de criteria for judging
3 EMT decisions- immediately upon arrival in the ER and eliminate . .
' the confounding variables inherent in traditional outcomes, )
i.e., the effects of type of hospital, availability of hosplte¥
personnel and equipment on the ultimate outcome of the
intervention. .
3. Proximal confirmation parameters,.by providing information on
the specific EMT decisions, can be used to develop improved
. guidelines for making these decisions. Traditional outcomes
*only describe the new process interventions as effective or -
ineffective.

4, Proxima] confirmation parameters for cardiac arrest and for .
abdominal, trauma provide physiological data for improving .
decisionmaking as opposed to providing purely statistical data
based on outcomes.

F T PROGRESS: h -

The research team has carried out a preliminary ambulance survey from

‘which estimates were made of expected numbers of carddac arrests and N

impending MIs to be captured in the study. Collaborative arrangements )

have been established with the Office of Emergency Medical Services of \\\____,///
«the Componwealth of Massachusetts and with the City of Boston Ambulance

Service!

DISSEMINATION OF RESEhRCH RESULTS:

' p As the study gresses, presentations at scientific meetings can be

expected as Well) as journal articles. The final report will be made
available. to the public. ' '

-
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SIGNIFICANCE: -

An important thrust in the development of. emergency medical services
systems throughout the country has been the establishment of regionalized
systems of transportation, communications, and treatment facilities to
permit the handling of critically-ill patients in the most effective and
efficient manner. ‘Patients suffering severe burns, for example, would be
resuscitated to a stable condition locally and then transported to a
designated critical-care center, staffed and equipped to provide definitive
burn care of a sophisticated nature. A well-publicized model for these
systems has been the I11inois Regional Trauma System.

This project evaluates the performance of the I11inois Regional Trauma
System by comparing various aspects of the care received by patients treated
Within the system with that received by equivalent patients treated at
hospitals outside the system. The results will be useful in evaluating the
extent to which organied sytems can improve the quality of care for
critically-i11 patients, and whether this care is provided effictently.

* Findings from this research should be particularly important to rural

communities, for if they perform as expected, such systems of regjonalized
care have the potential of ensuring prompt care of the highest level when it
is required, without plating upon each community the gconomic burden of
supporting spedialized facidities of the degree of sophistication.required
to treat the most difficult cases. v .

DESCRIPTION OF THE PROJECT :

The population for study is all cases of eighiéeq‘catégories of trauma,
graded according to three levels of severity, hospitalized during the year
July 1, 1973 through June 30, 1978 That year was the final one during

. which the I11inois Trauma Registry collected data on all cases of trauma

treated in the 50-hospital regionalized trauma system. The validity of thé
data from that system will first be tested by drawing a 10 percent sample
] ’ . -
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of cases from the records of the fifty hospitals and comparingighem with the
registry to identify case omissions and to determine the completeness gnd
accuracy of the registry data; in addition, a 10 percent sample of registry
cases will be drawn and compared with the hospital record. A sample of N
200 cases in each trauma category from the registry will then be compared
with a matched sample of similar cases treated in hospitals not'desigpated °
as trauma centers by the State Health Department. Outéome data as .
survival, length of hospitalization, residual impairmenty patien®t satisfaction,
and cost will be obtained from the registry, from hospitalrecords, and from
follow-up questionnaires,

PROGRESS :
.+ &
In the first eighteen months of the project, the two-way validation has_
progressed through the data collection phase. Preliminary analyses have been
conducted to determine differences between expected and actual frequencies
" of cases reported, in order to target more directly the record-search
activities. .

Data forms and procedures for the case-control study have been developed,
and hospital and registry data collection and organization are nearing

completion. All trauma registry data are coded and keypunched, and -
protocols and computer programs for analysis have been constructed.

. DISSEMINATION OF RESEARCH RESULTS:

Manuscripts are in preparation é% (a) the construction of a new technique

to grade injury severity retrospectively, (b) the use of "tracer" conditions

for evaluative studies in emergency medical services, and (c) a description

of the methods of the case-control study. - ' . ..
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SIGNIFICANCE"

The Disaster Research Center (DRC) is conducting a systematic and comparative
study of the delivery of emergency medical services (EMS) in large-scale and
relatively sudden disasters in the United States. The objective of the
Jresearch is (1) to establish by empirical study the characteristics of the
programs to provide «EMS in mass emergencies and (2) to dscertain the general,
conditions_pf Yactors which affect attempts to del¥¥er services in such

crisis situations with many vi¢tims. The findings will have -important implica-
tions for general EMS training and education and will spyggest guidelines for
the planning of the organization and delivery of disaster-related EMS,

Even.the preliminary analysis and observations indicate that disaster-related
EMS planning is inadequate, that planners for these kinds of EMS activities

have no systematically-derived body of knowledge upon which to draw, and that
EMS responses in disasters are only occasiopally effective and seldom efficient.
It is also apparent that there are widespread misconceptions among EMS and
related personnel about human and organizational actions in disasters, that

the current structure and attitudes in the EMS sector make it very difficult

to learn from disaster experiences, and that the existence of an EMS system

at a time of disasters is often a myth rather than a reality. On the other-
hand, most of the disaster-related problems in the EMS area appear solvable by
selective system redesigning and organizational planning. These solutions
would not require major financial expenditures, massive reorganization or the
creation of a new technology.

-

PROJECT DESCRIPTION: o ' >

During the past two years, DRC has conducted field studies of twenty-eight mass
emergencies in twenty-two communities, spanning fourteen states, the District
of Columbj&; and* the U.S. Virgin Islands. Field research has consisted of

three kinds of studies: the baseline or Time One studies used to gain informa-
tion on EMS disaster planning and normal EMS operations in six disaster-prone

-
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U.S. communities; on-the-spot research of five pre-planned events where the
possibility of excessive casualties was anticipated; and studies of Time Two
operations, or the EMS response in twenty-three mass casualty events. Included
in this last category were both natural disasters (seven events) and technelogical
disasters (sixteen events). —Digaster agents included five tornadoes, two floods,
. eight transportation accidents, one major fire, and seven explosions and toxic
leaks. Often, more than oné trip was made to a community by DRC personnel, so
that knowledge could be gained concerning EMS operations in pre-, trans-, and
post-disaster settings. : .

DRC's focus on gathering comparative data on sudden mass casualty-producing
events, together with its use of the interorganizational, open-systems theoretical
model, dictated a research strategy that was both distinctive and apfropriate. ,
Essentially, three things were required. First, multiple case studies exhibiting
a variety of system characteristics were needed. Studies were undertaken in
communities as small as 5,000 as well as in several major American cities.
Communities at all phases of EMS development, from those with only the most
rudimentary capability to those with sophisticated systems, were included in the
research. Second, field teams had to be present on the scene as soon as
possible after a mass casualty incident. DRC's mode of organization yade this
task possible. Ofter, field personnel arrived on-site within a few hours after
= disaster impact and were, therefore, able to obtain immediate accounts of the
activities of EMS organizations. In presplanned events, such as Mardi Gras,
teams of researchers were on hand before and during the event. Third, in order
to understand system organization and functioning, it was necessary to have
contact with key EMS officials and operational personnel in a variety of gency
health care organizations. In-depth, open-ended interviews were conducted with
hospital administrators; hospital personkel responsible for disaster planning;
physicians, nurses and other medical staff; providers of ambulance and other
transportation services; persons involved in normal and disaster EMS communica-
tions; providers of emergency first aid; and others responsible for EMS tasks
J in disasters. ) . - .
Approximately 515 interviews were conducted in the course of this research, and
there were perhaps twice that number of informal contacts with personnel of
emerdency organizations. Additionally, extensive documentary data (e.g., from
" emergency department logs, newspapers, and disaster plans) were obtained, and
thousands of hours of observation were performed.

OpServational data, obtained on-site by-DRC field personnel, was invaluable as
a source of information about the reliability and validity of data obtained by
other means as well as information about the reality as opposed to the ideal
of EMS delivery in hig?rdemand situations. )

PROGRESS :

*

Analysis of DRC data sudgests the following major conclusions:

*

1. Few community health-care systems have underfaken realistic overal]
“planning for handling large numbers of casualtits,

v
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2. Most EMS planning and operatjoha] personnel mistakﬁp]y assume that the //
everyday EMS system can be extended in mass emergencies and that a ///
. - system which functions adequately during normal times will also do ‘so
in disasters.

Ayt

-

3. There'1! a widespread lack of knowledge about the overall EMS system in
many communities, even within subunits 6f the system itself, with only . L7
» @ few officials even recognizing this as a problem. In other words,
although many of those who must plan gr take part in EMS in diasters are
intimately experienced in some part of the system, few have a sufficiently
broad view to understand how the functioning of one part of the system .
relates to all the other parts. Thus it is difficult to arrive at a sound
*plan for interactior of the whole system when circumstances are extraordinary.

4. Self-interested and at times dysfunctional poTitical. considerations enter -
into all aspects of EMS planning and response,.even in disasters.
L 9 -
5. In mass emergenciés, accurate on-site assessment of the need for EMS
almost never occurs. . : ;

te triage and initiation of treatment is seldom attempted
ss casualty situations, resulting in several problems,

: particularly.for hgspitals. _ :

. 7, Poor intra- and iAter-organizational communications are common in disasters,

..~ but this is due fess to lack of communication facilities pAr se than to
information overload, confused and distorted messages, and absence of .
trained communicatiqn personrel.

8.  Extrication, transportation and distribution of victims of mass emergencies

leaves much to be desired, sometimes with unfortunate consequences for
the medical care. given victims.

6. Meaningful,
in disasters and

¢ 9. In some instances, although by no means in the majority of cases:\care given
to regular hospital patients during the trans-disaster period falls below >
acceptable standards because so much attention is given to providing EMS
to disaster victims.. ’ ;

10. During disasters there is inadequate attention paid to standardiigd record
- keeping making post-disaster evaluation dof activities almost impossible.

“T1. Centrally coordinated EMS responses are rare in mass emergencies, ﬁart1CU}ar1y
! in situations where there are large numbers of resources avajlable,

"1Z. While the overall picture of EMS in disasters fs not very good, instances
B of effective and efficient responses in certain disasters indicates that
i increased communication, interaction, planning and cooperation among EMS
sector components can bring about desirable changes which can improve EMS
care in actual mass emergencies. v o>

-~
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DISSERINATION OF RESEARCH RESULTS: *

The following 1ist outlines current and projected publications of research fifid-
ings and involvements with EMS organizations.

’

I. Papers and Presentations

J. A. Golec and P. J. Gurney,\"The Problem 6f Needs Assessment in the
Delivery of EMS," a paper presented at the Midwest Soc1o]og1ca1 Association,
. Minneapolis, H1nnesota A 977.

VR Taylor.and K. J. Tierney, "The Provision of Emergency Health Care at
¢ Two Bicentennial-Celebrations.” Forthcoming 1977.

K. J. Tierney and V. A. Taylor, "EMS bé]1very ih D1sasté}s Preliminary
Findings," a paper to be'presented at the Annual Meeting ‘of the APHA,
Washington, D.C, October 30-November 3, 1977.

»

M. F. Worth and J. L. ¥troup, "Some Observations on the Effect of the
EMS Law on Disaster Related Delivery Systems," a paper presented at the
Midwest Sociological Association, Minneapolis, Minnesota, April 1977.

dJ. L. Neff, " sibility for the Delivery of Emergency Medical Services f
in a Mass Cas 1ty Situation: The Problem of Overlapping Jurisdictions.” i
Preliminary Paper #35, The Disaster Research Center, Columbus, Ohio.
'J E. Wright, “In;erorgaﬁ1zat1ona1 Systems and Networks in Mass Casualty
Situations,” a paper presented at the Annual Meet1ng of the APHA,
October, 1976. ) ¢
v, J. E. HWright, “Coordinating Emergency Medical &ervices in Mass Casualty
¢ Disaster: The Ideal Versus the Reality." Preliminary Paper #33, The
{ﬁf’ Disaster Research Center, Columbus, Ohio.
'~ . v - ) -
J. E. ¥right, "Interorganizational Relations as Structure and as Action:
The Case for Emergency Medical Services in Disaster.” Preliminary Paper
#37, The Disaster Research' Center, Columbus, Ohio.

S. Reynolds and J. E. Wright, "A Selective thevatdre Review of Disaster
Med1ca1 Serv1ces " . ¢ 4

S. aeynolds, "EMS Planning and Disaster Response." Forthcom1ng, 1977.

K. J. T1erngy and V. A. Taylor, "A Fethodo]ogy for Evaluating D1saster- -
) Related EMS." Forthcoming, 1977. '

P. J. Gurney, "Factors Affecting Distribution of Victims in Mass Casualty
Situation." Forthcoming, 1977.
/

, - _ ~
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: Y. A. Taylor and K. J. Tierney; "EMS Cdnf%gurations and Their. Impact on
‘ Disaster Response." Forthcoming, 1977.

4
Y. A, Taylor and K. J. Tierney, The Delivery of Emergency Medical §grvices -
in Mass Casualty Situations (an edited book to be published sometime in
the year-following the completion of the research).

S..A. Blanshan, "A TimeModel: Hospital Organizational Response to Disaster,"”
Disastef Theory Zhd Research, Sage Publications, 1977.

R. R. Dynes, "Delivery ef Emergency Medical Services in Disasters, “ a paper \1
presented at the Setond International Conference on Emergency Medica
Services, Baltimore, Maryland, May 1976. ; ’ ‘o

K. J. Tierney, "Emergency Medical Systems Responding to Disasters:Part I,"
a presentation at the Micro-Communications Workshop_on EMS, Columbus, Ohio,

v

June 1976. N
: V. A. Taylor, "Emergency Medical Systems-Responding to Disasters: Part II," ‘
: ’ a presentation at the Micro-Communications Workshop on EMS, Columbus, Ohio,

: June 1976. .

< S. A. Blanshan, "An Open-System Perspective on Organizational Change:
: The Efféct of Environmental Change on Organization Structure," a paper’,
presented at the North Central Sociological Association, Hay 6, 1976.

Fl

II. A Thgorétical Statement-

J. E. Wright, "interorganizational Systems and Networks in Mass Casualty .
Situations." - : ) . .- o

III. Involvement with Local EMS Organizations

DRC conducted field research in Washington,'D.C. and Philadelphia during

the 1976 Bicentennial celebrations. -One of the objectives of this ,

research was to determine whether prior EMS planning would reduce the" .
demand for non-emergency hospital care during a perfod of wass conver- ,
gence and hat extent. A monograph will be written containing case

studies ‘%ﬁEwas efforts in these two cities during this period.

. \ ! . : - *

A similar byt more systematic study was conducted with the cooperation of

Tocal EMS personnel in:Kew -Orleans during Mardi Gras 1977. Data were
gathered, on emergency department visits at ten New Orleans hospitals for

. - a five-day perfod: The data are presently being coded and keypunched. .
‘ Results will be made atailable to the local EMS Steering Committee. - —_

- .
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TITLE opment_of-a Guide for EMS _ GRANT NUMBERz-5 ﬁOT HS 02146 -
- Comnun1cat1ons Tra1n1ng )

GRANTE INSTITUTION The Ohio State Un1vers1ty Research ‘Foundation

[ 4

INCIPAL INVESTIGATOR: - : FUNDING LEVEL: 516 242 FY 77

. \ $60,087 FY'76
Richard R. Lanese, Assoc1ate Professor - ‘

(Co#nvestigator and Project

_ Director;-Geraldine B. Keller) ) -
-Department) of Preventive Medicine TOTAL PROJECT PERIOD: 8/01/76-
The Ohto~State University ' 11/30/77
* 410 West Tenth Avenue . (“/
Columbus, Ohio 43210 . - -

(614) 422-8376

.
- s

SIGHIFICANCE:

There is growing emphasis on the development of communication systems to ' -
facilitate response to emergency medical calls for medical help. This ;.
trend is «evidenced by increased allocation of funds for this purpose by ..
public and voluntary agenc1es”at national, state, and local levels. The
ipvestigators believe that it is particularly.important, at this time, to
focus on the role of the rec1p1ent of the calls and/or the EMS dispatcher,
who stands as the "gatekeeper™ of the emergency medical services response
system. For the most part, the focus of attention has been on hardwarej
such as the development of "911" call systems and the use of special ’
receiving and dispatching equipment and telemetric devices. The training
of emergency dispatchers has been largely directed toward the machinery
involve# in their work. Emphasis has been placed largely on how to answer '
a call, how to locate the sgene of the emergency evént, and how to dispatch
aid. Gu1de11nes for deaT1ng with the public have been rudimentary.. Little-

. or no attention has been given to the interchange of information betwsen
the caller and the recipient and to the development of programs for train-
ing EMS communteations personnel to elicit, information regarding the nature
of the emergency event, to offer appropr1ate advice, and to interact effec-
t1ve1y with people in stressfu] conditions. The obgect of the present study
is the developments of a guide for EMS communications training that will allow
each community emergenty medical system to examine the calls entering that
particular system and to develop training programs for their own personnel.
This approach offers the advantages of relevance to the local situation,
attention to the specific needs of each community, and the acquisition of

;d? experience in training at the local level, . S

'PROJECT DESCRIPTION:

-

The Columbus, ohid, Division of Emergency lMedical Services records all of the
incoming calls for medical assistance™n master tapes. Arrangements were

-0 . ' : \
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made to record these calls on cassette tapes for the purposes of a study
“recently completed on-the tent of emergency messages. T¢ped transcriptions
~ were made from each of thg calls and the cases were followed to determine
emergency transport and Hospital admission®ecisions:: '

Panels of emergency physicians, emergency roem nurses, and emergency
dispatchers were selected to listen to a sample of 1Q0 calls representing
a variety of emergency problems dealt with by the Columbus EMS system,
These calls were chosen by the investigators as_cases, illustrative of
problems encountered in- the aforementioned stuggépf emergency messages.

A typewritten transcript of each call was ré’;i:id in order to identify the
portion of the,interchange between the caller #hd the recipient that would
offer the pandﬁists information to: N g .

(1) Récommend the questtops that should be asked of the caller to
clarify the nature of the emergency event.

. -— % S

(2) Indicate the advice that should be given to the taller regard-
ing actions that are to be taken while help is on the way.

(3) Specify an appropriate dispatching decision for the given case.

(4) Describe the probable nature of the emergency event and the

circumstances surrounding it. ’
-t
(5) Indicate what actions the emergency sefical technicians may
have had to take at the site of the emergency event. i
' o ’ L IS

(6) Indicate the 1ikelihood that the patient would require trans- .
portation to a hospital emergency’ department, -

(7) Indicate the 1ikelihood that the patient would require agmission
to the hospital inpatient services. '

(8) Indicate probable admission diagnoses.
' o e ~N TN /
The calls were edited in order to eliminate clues td the answers to the above
- questions without distorting “the meaning of _the mesdage. Responses are
being colletted from each -0f the thres groﬂﬁ% of papelists in order to
determine the agreement or diversity within groups “and between groups.

Fef’éach of the calls thdt is presented, information is availablée regarding
the actual findings of the responding emergency squads, their decisions
"regarding transport t¢ hospital emergency rooms, the decision dFf the ER
personnel regarding admission to inpatient serZices, and the admission
diagnoses. Using a modified Delphi method, th panelists reconsider their
responses and are thep presented with the actual follow-up information
regarding each of the cases. The panéls are then convened in order to arrive
at a consensus regarding th® best set of responses in each case. Finally,
these responses are used to develop a set of algorithhs or guidelines for
training the emergency communicaticns personnel, . ’

-

. . 2 . . el
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The reSths of thgse efforts w111 be prese ed tb the emergency depatchers
on duty in Columbus, and they will be asked to utilize the guidelines and’
,to offer their critiques. The object is not only to present specific
a]gor1thms for EMS cemmunication personned, but to.devise and.demonstrate
¢ > & method that can be used economically and conveniently by all commun1t1es
" that w1sh to develop training progrags of their own.

- - PROGRESS; ° L . N S «

A number of technical pr%ere ;ncountered in the re- recordmg of the®
Y messages to present only ropriate information to the panelists,

without revealing clues to the answers that are. requested of them. These
problems have beeh solved and it is now felt that the method can be readily

carried out .in any community emergency communication system. Arrangements

hav:/ﬁgen made for recruiting appropriate panelists. This required a complex

schédule of indjviduwat ﬁéjvﬁ I _sessions and the guidelines for such

scheduting will & in # i@ the project report Actually, it is apparent

to the investigators that™i will be-possible in the future to carry out this

process with much less complexjty. than was involved in the initia;feffort

: A set of questionnaires and #hsponse forms far the ‘panelists are bging.developed
’ and preﬁ%red for field testing. ~ .
. O

DISSEMINATION OF RESULTS: / I

-
-
”

As the study data are acqu1red reports wi]] be prepared of the study ethods
and the range of responses,obtained from panelists with regard to il1tugiative
A cases. Prior to the preparation of the final report, a number of smallgr
q‘F reports and pub11cations will be submitted on d1fferent aspects of the results. N

A
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" TITLE: Effectiveness. of Advanced EMTs GRANT NUMBER: 1 RO1 HS 02536 ’

. Versus Basic EMTs o

\

GRANTEE INSTITUTION: Trustees of Boston University: °

»

[ N
3 PRINCIPAL INVESTIGATOR: v " FUNDING LEVEL: $91,990 FY 77 )
- ¢ . .
Michael W. Pozen, M.D., Sc.D. T x
Division of Cardiology and Health Services //—\:>
B Sears 1 e - .
Boston-City Hospital _ . ® " TOTAL PROJECT PERIOD: 7/01/77- ~
818 Harrison Avenue ) 6/30/80 :
" yBoston, Massachusetts 02118 :

7(617) 424-4465

SIGNIFICANCE:  ° .
Rearly one million persons per year have pyocardialT™~infarctions in the
United -5tates and of these three hundred and seventy-five thousand patients
die, yielding a 28% case fata]ity&rateqfor,myocardia] infarction. Thret
basic reasons are cited to account for “these figures: )
1) Two-thirds of 5at%ents with myocardial infarction never reach %;D
medical assistance. . . :
2) Patijents deTaj in calling for help due to denial of presenting
symptoms and(or ignorance.

. -
> ”

CA z ' .
.3) Seven persgnt (7%) of patients cannot be resuscitated by =~
¢ ambulance ¥rews at.the1p~$rriva1 on-the sceng. - -

T -are further data which suggest that a high proportion of . . N
"%ddden deaths" from myocardial infarction die not frofm irreversibTe .

cardiogenic shock, but rather from treatable post-myocardial-infarction
. arrhythmias. Pdtients who reach coronary care facilities have an {mproved -~

chance for sg!yivaT. . -

S
-

. 7
The principal objéctive of the proposed research then, is to evaluate the
effect that advanced training of EMTs (Emergency Medical Technicians) has . .
upon the quality of, prehospital patient ‘care. The quality of prehospital '
patient care deliveded by advanced EMTs wi]l be compared to. the quality of
prehospital patient care delivered by basic EMTs.in a discrete, semi-rural
area--Cape Cod, Massachusetts. The advanced EMTs have been trained in a .
300-hour community coMegejeourse. Basic EMTs are those who have heen

‘' trained 1in an 81:hour nati nally-sgonsored EMT course. - . :
-~ ? ‘ L ,_. (.Q ~ .
; ' - T S 3 .
: ¢ / LT C - .
. \.
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This project will evaluate the impact.of Advanced Emergency Medical
Technicians on the treatment of victims of Myocardial Infarction (MIs).
Since the country is apparently going to make a substantial investment in
this area, definitive information on the ut111§y of EMTs will be of
copsiderable value.

Advanced EMTs are thoughx'to be better equipped in %erms of their diagnostic
dgment and their range of therapeutic modalities.

It Jjs further assumed that the appropriate use 0f these advanced skills

will result in improved patient care, manifested principa)ly as reduction in

condition-specific case-fatality rates. Fhis research’¥1l]l examine these

- twa' assumptions. ,
~

- PROJECT DESCRIPTION: g .
The basic aim of this study is to evaluate the effects on patient outcomes

of the performance of additionally-trained EMTs as compared to a similar
group of patients cared for by basic EMTs. ©On Cape Cod, there are 20 fire
department ambulance and rescue services. These services are staffed by
239 EMTs (122 full-time) who have completed the natipnal 81-hour course
and have passed the T&tional registry exam. There are an additional

108 basic .EMTs on Cape Cod who serve 41 a limited, voluntary capacity

with various rescue squads. Twenty of these 239 basic EMTs have completed
a 300-hour advanced EMT course at Cape Cod C nity College. Their

. practical training was at the Cape Cod Hospjtal. The training covered’the
gamut of advanced 1ife support methods critical case situations,
though the emphasis of, the training was on' treitment of patients with
_acute Mls.

. A

Eighty percent of the advanced trainin offered ﬁas been in advanced cardiac
care,.including eléctrocardiogram (tCGg monitoring and telemetry, defibrilla-
tion, intravenous antiarrythmic therapy and adminis€ration cardiotonic
drugs. Since the emphasis has been on advanced cardiac trizging» the
greater portion of this research is focused on cardiac emerfencies. The
existence already on Cape Cod of two groups. of EMTs, advanced and basic,

. provides the basis for a controlled trial. between two populations which can
be retrospeetive]y ma tched. {

A comparative experimental design will be eﬁp]oyed. Fundamentajly, the
process and eutcomes of EMT ¢ t the group of patients treated by the

advanced EMTs versus the basic 81-hour EMTs will be assessed. The process
parameters are symptom recognition and appropriateness of treatment; the .
outcome parameters dre proximal survivorship, long term survivorship, and
‘residual .disability. The two groups of patients for each comparison will be
retrospectively matched for diagnostic category and stratification variab]es

.&

* . yo-—
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There are four secondary aims to this study:

1y

<.

The effect of a series of stratification variables will be
retrospectively examined to determine their effect on the
. - outcomes achigved by advanced versus basic EMTs. In particular,
variables such as age, length of delay, past history and severity - e
$ Which can be reasonably and eastly assessed by EMT dispatchers
on the phone will be examined.. .

iy

a -

2. A fhrq;ho]d scoring system of these stratification variables for
use by ambulance dispatchers will be-developed. Essentially,
the ratio of computed-probabilities for surwivorship between a
logistic regression” function of these stratification variables
for the population cared forby advanted EMTs and a logistic
regression furiction of the vatiables for tbe pBpulation cared

for by basic EMTs will be used.

3. Availability of a second’group of advanced EMTs in year two of : .
. the study will permit evaluation of the effect of experience
superimposed on advanced traiming in terms of patient outcomes.

4. The-effects of the influx of a large population (due to summer
visjtors) on EMT ‘performance and subsequent outcomes will be
examined. From June T5 to -September 10, the population of
Cape Cod increases by a factor of'3.5 (141,559 to 475,000)."

- One can hypothesize from the fact that the population of Cape -
“ "Cod triples during the sufmer that the EMTs' skills would either-

- improve due to the increased experience or worsen due to fatigue

N brought on by thé increased work load. The effect’of such an
1nf1u¢tof people on the performance of EMTs will be analyzed.
-In particular, chénge of response time, changeain proportion of
correct diagnoses and changes in case fatality rate for myocardial
winfarction will be’examined..” Congressional testimony concernimy
the EMS bill has specifically cited the need for an examination
- . of this problem. _ ’ :

-

£

PROGRESS : = ' -

A Technical Advisory Group“has been assembled and collaborative arrangements .
established with the training college, the 3 hospitals serving Cape Cod, the . ’
region XI1 Comprehensive Health Planning Agency, as well as the ambulance

services for the area. : . - .=

DISSEMINATION OF RESEARCH RESULTS: L l .

——S T T
,

Results of a pilot project cong!rned whkh the feasibility of conducting an
.evaluation in this setting were reported to the Injury Control and Emergen N
Medical Services Section of the Annual Meeting of the American Public ﬁea]gﬁ\ .

Association™ in November 1976. . ) 4

/
=
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TITLE:-Effect of Burn Education on GRANT NUMBER:. 5 R18 HS 01801 e
’Quality of Emergency Care ) .

GRANTEE INSTITUTION: University of Miami School of Medicine ) . ’ d

PRINCIPAL INVESTIGATOR:' FUNDING LEVEL: $118,211 FY 77
. - $132,045 fFY 76
Bernard S. Linn, M.D. _ 5123,620 FY 75

Assistant Professor of Surgery
Yeterans Administration Hospital-

. . 1201 N.H. 16th Street , s TOTAL PROJEET PERIOD: 6/30/75-
Miami, Florida 33125 - 6/29/78
g (305) 323-4455 , :
. »
SIGHIFICANCE :

This project is designed to determine the extent to which an innovative

program of continuing education can improve the quality of care-delivered

to- burn patients seen in emergency .rooms at community hospitals in the Miami

area. The &ducational program is directed towards all emergency room personnel,

including physicians, nurses, and octupational and physical therapists. + The,

proaect design permits testing whether, and to what extent, education will

increase the quality of care delivered to these patients. If reinforcing

. community hospitals with continuing medical education does significantly enhan}(

their capability to_provide aeceptable care to burp victims, an enormous amoun

of time, dollars, and lives can be' saved. Arming community. hospitals with the

skills to care for some burn patients as well as'they are treated in teaching

institutions could become an acceptable strategy futurg resource allocations,
—_— and may be preferable to the development of additionaTSpecialized burn units

if benefits are equivalent and costs are less.

PROJECT DESCRIPTION:

The experiment is desigﬂdﬂ,such that there will be 20 cosmunity hospitals
involved in the project at the end of the second experimental year. The
®™hospitals were randomly ass1gned to one of two groups: experimental or ¢ontrol.
The experimental hospitals receive an educational package whereas the control
group does not. The educational intervention consists of -four components:
seminar, manual, .hotline, and feedback to physicians. -

A) SEMINAR: These are thierhour sessions im which curfent burs treat-
mertt information is pre®EBnted to each experimental hospital. The N
seminars have been_ approved for continuing education credit by the
Amerjcan Medical Assoc1at1on as well as the Florida Nursing Associa-

tion. Al emérgency roompersonned are’ req ed to attend as are
any other interested hospital staff.

-
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B) MANUAL: Emergency Room Burn Care is a manual that was specifically
developed for this gzbject. The manual provides a format for the
seminar ami is desighed to be easy to understand and to use. JFhe
manual includes five aigorithm§ or flow charts ;2gjkspec1fy proper
procedures for treatment of burn patients who arfive at emergency
rooms under different conditions. -Eachea]gorithm is followed by a
Hotes Section that describes in detail the clinfcal ratfonale for
the treatment steps recommended. "During the seminar it is emphasized
tht the manual does not represent the only way to manage a burn

‘ vietim, but rather a tried, accepted and proven way that does work.

C} HOTLINE: A hotline telephone service to the Burn Unit at Jackson
Memorial Hospital is available to these community hospitals on, a
24-hour-a-day, every day basis for answers to any questions, large
or small, that they have concerning the care of burn victims.

D) FEEDBACK TO PHYSICIANS: This component serves a dual purpose: 1) it
is part of the education process ‘in that it continually reinforces
the physicians in their clinical behavior and 2) it enables the
investigators to analyze the educational impact. In each of the

. + - experimental ospitals, every physicidn who treats a burn patient

receives feedback. Feedback.consists of a coded checklist that

describes compliance or. disagreement with the treatment regimen

presented at the semin§r and in the manual. A request is made that

the physicians respond to'the feedback by “"feeding back on the feed-

' back." This is easily accomplished by returning a self-addressed
stamped postcard to the investigators with any feactions the physician
might have to the feedback. ‘

Data gollectiorn begins immediately after a ‘seminar has been conducted at a given
hospitalg‘ Two types of data are being collected: process and outcome. The
process data is collected by a trained nurse clinician who examines the patient's
chart in great detail. Outcome variables are ¢ollected by the research social
workers who visit the patients approximately two weeks after they have been
treated in the emergency room. - Patient satisfaction and compliance with any
home care advice are some of the types of information collected from patients.
Patients who have been admitted to any of the. hospitals are visited not only at

+  two weeks but also at three months, to d®termine their satisfaction with the
hospital care+and to determine their long-term status.

PROGRESS :

The first data collection year ended in March 1977, and as of February, data

on gver 2000 patients have been collected, 123 of whom had been admitted to the
“hospitals. The numbers of patients seen at gxperimental versus control hospitals
were very similar: - ‘

. - TREATED & RELEASED AoMITTED TOTALS
| EXPERIMENTAL . 984 o 0s7
TOTALS - 103 o2 2058

60 :

.
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The project will continue through two study years, and it is too early as yet
to make comparisons between experimental and control groups. Interrater

reliability tests to date between twe social workers and also between nurse
clinicians show good correlations. .

DISSEMINATION OF RESEARCH RESULTS:

Although no publications have yet resulted from this project, it is préducing
a tremendously valuable source of data about burn victims, resulting in a
number of presentations concerning burn prevention, compliance with treatment
and patient satisfaction. Abstracts have been submitted for possible =~ °
presentations at national meetings. Presentations were made at meetings of
the American Burn Association in 1976 and 1977 which discussed the design of
the.project, the educational package and the pitfalls’ in collecting data about
burn victims. ~ o
Accepted for presentation at the American Public Health Associatian Annual -
"' Meeting in October/Kovember 1977: .

-~

J. Wegter, R. Pollack, and B.S. Linn, Problems in Providing Effective
Continuing Education in the Emergency Department. . - -
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SIGHIFICANCE:— )

Evaluatiot of emergency medical care is limifed by the fairly cudimentary
- methods of redical care evaluation in general. Emergency medical care
evaluatidn can be considered in terms of structure, process, and outcome,
measures. Quwcome measures of medical care include patient mortality and
morpidity. The extent to which mortality and morbidity rates can be
affected b}‘EHS/system performance is difficult to determine, as demonstrated #
by the confusion concerning the relative importance of lowered speed limits
versus improved emergency care in reducing highway accident death rates.
The effective measurement of emergency medical care outcomes requires a way
to compare the results of treatment for patients whose risks of death and
disability are similar, and therefore requires §e development of reliable
and valid indices of the severity of injury and ¥1lness. - ’

This resggfch project focuses on the development and validation of such an

index of.injury/iliness severity. A .good index would be computed for each .
emergent and urgent patient using weighted combinations of available informa-

tion about vital signs and symptoms, and would describe patient status at a.

single point in time., However, a patient's status as measured by the index

could also be assessed at several points in time, and thus the index could
-also serve as a surrogate outcome measure for the pre-hospital and Emergency
Department care phases. An_index of illness or injury severity should make it
possibke to compare the results of care provided by different rescue units or
‘different hospital emergency departments over a broad group of patients.

Severity indices can be used to triage patients to the appropriate facility
~ and to alert emergency-department staffs to the urgency of care needed; to
standardize cohorts of patients for epidemiological and clinical studies; to
compare-the quality of care rendered by ambulance services and Emergency
Deparfments.with one another; and to predict-health outcomes of patients.
3
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PROJECT DESCRIPTION:

-

The goal of this research projéct is to develop an index from readily-available
data which is predictive of.patient outcome. The 9entra1 assumptions under-
lying the construction” of sych an index are: the exjstence of some measure

of the severi the pattent's condition; the deve nmt of a scale which

" will measure this{severity re]aab]y, the existence of a relationship 25

between measurements of the patient's current status and predisposing

factors to the éventual outcome. .

A rigorous systematic approach é:gpgw being.taken towards the development .
of an index that progresses thrawgh six general phases of work. They are

as follows: .

-

rd

(1) Determination of which data elements are essential to co}lect;
the establishment of precise definitions for those data elements
as well as uniform procedures for their measurement; and testing
of the reliability and validity with which the data elements can
be assessed. .

f?) Testing the availability of the data elements using the proposed
methods of co]]ect1on

(3) -Testing the re]1ab1tity and validity with whfth the data elements
can be abstracted. - .

(4) Development.and reliability and.validity testing of an outcome .
measure more sensitive to variations in patient severity than
the binary 1ive-die measure.

(5) .Analysis of the collected data to Tead to tie development of an
index or indices with certain desirable properties (e.g. ease of .
computation, medical plausibility, accurate pred:ct1on?

(6) .Validity testing of the index use and comparison with other
outcome measures. <

The first four phases of work outlined above have been completed. The

determination of the data elements was based on the development of scerarios

that were reviewed by a panel of physicians; they were asked to list any

data element they felt was necessary to predict patient outeome. In addition,

four physicians cogpleted literature reviews in the general %reas for which,

indices will be developed: cardiac, trauma, respiratory, unconsciousness.

Since these four areés make up 50% of emergency patients, enough data could

.be collected to develop the indices. The purpose of these reviess was to

delineate risk factors in each of these clinical areas and to indicate
additional data elements that could be collected by EWMT's”or in the Emergency
Department during the first 30 minutes. At the completion of the panel review
and.yreviews of the literature on cardiac¢, respiratory, unconsciousness, and
tfaumy Tisk factors, an initial 1ist of data elements was selected. The
exist fire rescue form and hospita] Emergency Department records w were
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reviewed to.determine which of the elements were aviildble. The resp?%s=6z
this review indicate that the forms requested most of the data elements of
interest. This 11st of data elements will continue to be revised in light
of further information. .

Following the selection of ten qualitative and quantitative data elements,
fire rescue personnel were trained and tested with an RN serving as a
standard. Their training continued until they reached a level of competence
necessary to insure reliable data. Within the Emergency Department, tests
were undertaken to insure that the values obtained were within tolerance
ranges. Correlations wére then-obtained between research assistants in the
use of an outcome scale, the results of which suggest the data can be obtained
in a reliable apd-valid manner. The procedures used in the development of

‘ the scale were to: .

(1) create a scale with a particular set of definitions; -

L4

(2) test that scale on a number of patient records;
(3) compare the scores obtained by-each resear¢h assistant; 4

(4) discuss with the research assistants the causes for the
" discrepancies; :

" (5) revise the definitions to eliminate the discrepapcies and;
. 0 "\
-(6) begin the procedure again with a new group of patient record!.

This scale is designed to be used by reseangh assistants with clinical nursing
backgrounds who assess each patient in six Body functions at several points
in time using information available in the hospital records.

7 DISéEHIHATION OF RESEARCH RESULTS:

, Publications and Papers €

."Improving the Accuracy of EMS Clinical Data” APHA Convention, Miami,
October 19, 19764 . '

DHEW Sympogium EMS Evaluation, New Orleans, January, 1977.

3. M. MWoll,.W.S,, S. Walsh, R.N., N. Herrmann, Ph.D., L. Cole, M.A.,.
- C. 6. Cayten, M.D., M.P.H, “Assessing the Yalidity of EMS Data." > To be

presented at University Assogiation for EMS.
-

4.. N, Herrmann, Ph.D., C..G. Cayten, M.D., M.P.H., J. Senior; ®.D., °
.R. Staroscik, M.D., S. Walsh, R.N., M. Woll,.M.S. *“Intér-observer and
Intra-observer Reliability in the Collection of EMS Data\” To be -
. presented at APHA Convention,

-

‘1. L. Cole, W.A., C. G. Cayten, M.D., M.P.H., N. Herrmann, Ph.D., S. Halsh, R.H.

2. C. 6. Cayten, M.D., M.P.H. “Severity Indices and Their Implications for EMS."

i
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-

¢ ’ .
The gverall objectives,of this EMS Research Program are fo develop and apply .
methodologies to describe current modalities of emergency medical care and
to assess the impact of interventions aimed at improvement. Projgct I
deals with system-wide interventions {such as ;agiona]iz jon, communications,
EMT training, etc.) and is being conducted in the five-cof@ty Baltimore
region. Project II focuses on health education and other service interven-
tions introduced at the individual emergency-room level and is based in the
emergency departments of The Johns Hopkins Hospital and Baltimore City
Hospitals, as is Project 111, the focus of which is clinical interventions.

At present $185 million have been awarded under the Emergency Medica] Services
Systems Act of 1973.and 1976 and $25 million by the Robert Wood Johnson
Foundation to enable communities to plan and operate EMS systems. A major
requirement is. that systems categorize their hospital facilities and therehy
reduce inappropriate utilization (both under-use and over-use). In addition,
the new Health Planning legislation requires Health Systems Agencies to be
concerned with the appropriate coordination of regional amd specialized .
health servites, including emergency medical care. HNevertheless, theret;:
not presently available a methbdology to assess current emergency department

‘utilizatiog; nor one to assess the effectiveness of categorization in_ \
modifyin90§;11ization.. Further, there is insufficient evidence currently | <
that. the s@ggested system-wide interventions thange utilization or that such

changes are associated with improvements in processes and outcomes of emergency
care. Project 1 is developing and applying such a methodology, to facilitate
an assessment of the effectiveness of regional interventions and an evaluation,
by process and outcome measures, of the return on the considerable public
investment to date. . o

- ——
With regard to Project II, it is clear that emergency room utilization is at a
high level nationally and increasing rapidly. As the trend of the past two
decades continues, increased ER usage cannot be attributed to concomitant

increase in the 1291denge of cldnical emergencies, but rather results from the

\
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emergency department's assuming a primary heaTth care function for .patients
unwilling or unable to secure health care from alternative ambulatory care g
sites. Consequently, it is important to attempt to determine what inter-
ventions can be introduced in the services provided by Emergency Departments
to improve the quality of care ih the.face of this increase, and to examine .
ways whereby non-urgent ER usagd can be diverted to alternative health care
.delivery sites. Project II is mdunting and evg}uating service interventions
aimed at these iscues. The significance of Prdject IIl stems from the fact
that despite }he resources involved in hospital-based emergency care and the
" Crucial significance of the quality of care provided, very little is actually
krown about the quality and outcomes of emergency, department care. From thé
perspectives of training and of evaluation, an emergency department is one of
the few settings of health care delivery where providers do not routinely see
the consequences of their clinical management. Patients appear, are treated,
and are discharged with little 1ikelihood that the initial provider will see the
patient on follow-up. As a result, one of th most important learning mechanisms‘
is denied the Emergency Department physician and nurse. This has served as a (/
powerful deterrant to developing knowledge systematically. concerning the
-effectiveness of clinical interventions in the emergency department. Project
IIT is specifically addressed at resolving these deficiencies.

»/

PROJECT DESCRIPTION: ‘ ‘ .

Project I is-developing, and applying in the Baltimore area, methods to
describe the present level of patient utilization of-local hospital and
ambulance emergency facilities, and is assessing the impact ofrcategorization
efforts on these patterns of system wide interventions. A set of resource
standards has been developed which specifies the hospital resources needed

for the treatment of the emergency conditions Tisted in the Emergency Medical
Services Systems Acts of 1973 and 1976: trauma, acute cardiac, burns, high

risk infantss poisonings and behavioral emergencies. These resgurce standards,
‘as validated by nationwide samples of expert clinicians, are being applied to
data describing resources at hospitals treating patients with these conditions,
so that each hospital can be categorized on a condition-specific basis as to
its resource level and therefore its appropriateness for treating each condi-

. tion. A categorization mode¥, including the prevalence of each condition and
the prebability that patients with these conditions will need each resource,
has been developed. " It is heing used to generate various regional configura-
f?og;_qf hospital emergency resources in order ¢o assess which categorization
scheme best maximizes the resourée combinationd for each clinical condition.
After each hospital has been catégorized tojallow nermative statements as to il
where_emergency patients should be treated)|utilization data will then be

secured for each diagnostic group from each ¥espital, identifying where

emergency patients are being treated at present. The survey 15 being repeated

at subsequent time ‘periods to evaluate the degree and quality of changes in p

utilizatibn patterns resulting from regionalizing the resources. Informaticn

is also being secured on the use of clinical resources specified as necessary

within each hospital. by diagnostic group and the outcomes of selected emergency

conditions. A secondary tas§h is to assess the appropriateness of emergency ’ t

ambulance utilization by measuring unmet ambulance need and inappropriate

ambulance use. This is being approached. by the development of ambulance

standards for eggh‘of the diagnostic conditions, specifying whether or not

= * g5 - , €1
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patients with a given condition should receive ambulance care and what
resources should be  available on the ambutance transporting them. These
standards will then be applied to actualfambulance utilization data to
-desgribe the Jevel of appropriateness. In addition, ambulance utilizatjion
data and reporting systems are being examined to determine feasible, economic
and managerially-useful ways of describing and eva]uat1ng the nature and
QUa11ty of ambulance care.

Pro;ect IT is evaluating the efficacy-and effectiveness of service interven-
tions designed {0 improve patient care in the hospital emergency department
and to enable emergency departments to respond more.effectively to increased
patient demand for nonurgent services. Patient advocacy, health education
interventions aimed at reducing household hazards and pediatric injuries,
emergency room use by asthmatics, triage by nurses, etc., are all being
systematically evaluated. More particularly, there are two major foci: sub-
stantive and methodologic. First, the intent is to evaluate the usefulness of
service interventions directed at improving the care needed by chronic and
nonurgent patients, and to design and conduct a series of prospective field
experiments (with random assignment to intervention_groups) to assess the
effectiveness of health education strategies in reducing nonurgent use of
emergency department and of non-physician manpower in. improving care. The
second aim is to deveiop, apply and assess methods by which emergency depart-
ments may monitor the quality of care given.

Project 11l is describing and eya3{uating quantitative measures of system
Jperformance, developing Outcomeajli1dated standards for treathent of emergency
‘mbdical conditions, and assessing the impact of clinical interventions
introduced under controiled conditions at the emergency departments of The
Johns Hopkins Hospital and Baltimore C1ty Hospitals. For a range of diagnostic
conditions which include hypertensjon, minor lacerations, chest pain, asthma,
pngumqnia, and trauma, the following.steps will be undertaken: describe and
eva uatef;he diagnostic =% therapeutic procedures currently employed in the
emerggﬁcy departments, identify or develop clinical interventions thought to
improve patient outcomes, implement these clinical interventions and test

their efficacy by random assignment of patients to experimental and control _
groups, and evaluate the success of the proposed interventions in improving
diagnostic and therapeutic procedures and outcomes of emergency department,
care.

s
PROGRESS :

The products of Project I in the first two years of. the research program have
included:

(¥) The development of hospital and ambulance resource standards
for each of the six high-risk conditions ment1oned in the EMSS
Act; -
FY (2) The face validation of the resource standards by nationwide samp]es
of clinical experts;

[N
ny
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(3) ,Thevdevelopment of a categorization modél as a tool to assess )
- the trade-offs resulting from alternative regionalizing schemes; -

(4) An assessment of the emergency patient ihformation systems within
‘ the 23 hospitals of the Baltjmore regional EMS system; o~
. A (S . e

(5) The collection of time series mortality rates foﬁfgaéh of the six e .
. ‘-emergency conditions for each of the five jurisdictions within .
the Baltimore region each year from 1968 to present;

(6) The methodologic assessment of 17 frequently used indices of
- severity; . ] : ' «

(7) The development of a sampling scheme for Emergency Department
. utilization; ’

(8) The analysis of 50,000 ambulance run sheets within the Baltimore
région to develop quality asséssment and monitoring methodologies;
and ’ g

(9) The developgent and application of methods to assess the capacity
of physicians, nurses and EMTs to correctly identify ten frequent
cardiac arrhythmias. Ty e
_The products of Project II have been:®

(1) A study whiche indicated a high degree of concordance between provider o
and patient perceptions of appropriate clinical responses and sources

of care for hypothetical emergency symptoms; “ ‘
(2) A study of patients who walk-out of Emergency Departmentslbéfore <f

receiving treatment and-the reasons for walking out;

(3) A prospective study which assessed the impact of health education
interventions (folTow-up by an asthmatic nurse, and’ patient group
discussions) upon compliance behavior by asthmatic patientiaggﬂ on
return visits to the Emergency Department; ’

(4) A study which found that nursing audit had a marked and beneficial
impact on the quality of nursing care charted in the Johns Hopkins
‘- Emergency Department; 1

(5) A study showing negligible impact by patient adyocates employed in > -
an Emergency Department upon the satisfaction, knowledge and compliance
of Emergency Depdrtment patients; - .

o (6) An evaluation which failed to demonstrate any impact by a hea]th‘r
education strategy upon mothers' knowledge and practice of home safety
measures/ aimed at reducing pediatric household injurjes;

y ]
. .
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(7) A study document1ng a substantial 1mpact of a newly opened 24-hour
urgent care”clinjc in reducing inapproprxate hospital Emergency
Oepartment usag /3 . A

z

The prodicts of Project III have been

“ - Y

- .. (1) A series of descriptive studies document1ng the use of antibiotics,,
~ irrigation an? suture meterials used in the treatment of patients
with uncomplicated minor wounds, which indicated an exceptioqa]]y
Tow rate (1 percent) of infection but found that only half of "the
. . patients told to return for suture remoﬂa} actually did so; ..
A ].ied criter1a on

A indicated accept-

J . - (2) A quality assesshent study which - -developed and, ag

theoquality of care rece}gd by asthma pat1ents 3
ab]e care; - ]

Y (3) A doub]e-b11nd evaluation of two treatméht protocon for the emergency
- management of asthma to determine whether a combination of subcutaneous
) epinephrine and intravenous am?hophy]1n (as opposed to subtutaneous
« . epinephrine alone) would result in a more rapid improvement of acute

asthmati¢ episodes- and a reduction ih the waiting and treatment ‘time of,
the asthmatic patient (it did not); , )

*

. \>"\“\{4) A descr1pt1ve study of patients presenting with chest pain to assess
the relative effectiveness of diagnostic and therabeutic procedures
» uSed and associated outcomes;
r J
(5), A retrospect1ve stugy of ‘patient screening for hypertension on pre- -
sentation at tha Emergency Department, which described a high propor-
. tion of patients with hypertension but a low proport1on of natients
—~ recogn1zed by providers as such;

~

(6) A study which indicated that alcoholics presenting at The Johns

Hopkins Hospttal Emergency Department are likely to receive qualita-
¢ tively and quantitatively better care than that given to non .
€1c0h011cs, and .

\) *
(7) The design and implementation of a surveillance sys to monitor

R Emergency Department utilization and ‘to asses’ outcdme of care

C§ . "o rggeiggd. ) . .
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—-= - DISSEMINATION OF RESEARCH RESULTS: '

Publications And Presentations During First Two Years Of
C Grant Perfod.(July 1975 - June 1977)

1. 6. Gibson and D. S. Gann, Hea'lth Services Research as anEmergency Depart-
ment Management Tool, Paper presented at annual meeting of the University
Association for Emergency Medical Services, Vancouver, Canada, May 1975,
PuHished under same title: Journal of Aaeﬁcan Col ege of Emérgencl

Physicians, 5:1 (January. 1976}, pp 45-52. .

2. 6. 6ibson, Emergency Medical Services and Pre-paid Group Practice: Chal-
-lenge or Money Loser?, Proceadings of 25th Group Health Institute, Ch1cago, . a
June, 1975 123-139, Group Hea'lé Association of America.. .

/\ 3. 6. Gibson, Predicting the Unpredictable: Methodologies for Assessing . ) F

-Demand for Emergency Medical Services, Chapter in Monograph: Methods for

"~ Determining and Projecting Areawide Des'-and for Health Services, Bureau of

) Health Planning and Resource Development, Health Resources A®1n1strat10n, /
A DHEW, June 1975. e

4. 6. Gibson, Need sessment and Programs Evaluation of Emergency Hedt ) /
Services, Presentition at National Tra1n1ng Course for EMS Administra
Center for the Study of E,mergency Health Services, Un1vers1ty of Penn ania,
August, 1975.

&
-5. .6. Gibson, Reg1onaHzax10n of Hosp1ta1 Eaergzncy S,ervices Hational Pro-
gress and Research Studies, Presentation to UHEW Cenference on Hospﬂ’.ﬂ
Categorization of EMS, Ch1cagn, Septesber, 1975. -

. 6. G. Gibson, Resource Inventories and Performanie Standards #or EMS Systems, . ,
Presentat1on at Natfonal Training Course for EMS Evaluators, Center for the -
Sgu;gy of Emergency Health Services, University of Pennsylvame, Septeeber, .

1 - -

7 7. Y. Stafford and 6. GibSon Rurs1ng ‘Care of the Asthmatic Patient in the

. . Emergency Department: The"apact of a Nursing Audit, Paper presented at
annual meetings of American College of Emergency Physicians, Las Vegas, .
Nevada, Octoher, 1975, Jougnal of Emergency Hursing, Ju'ly/August, 1976,

pp. 2-28. . . L

. 8. V. Stafford, Nursing Audit.in The Jahns Hopkins Hospital Emergency Depart- ,
. ment. Paper presented at annual meetings of the American Menth o
As?dation, Chicago, Hovember, 1975.

..

9. G. Gibson, EMS Evaluation: Criteria for Standards and Research Design, .
Keynote A(?aress, Section on Evaluation, First Internatonal erence L .

‘ ©on Traumatology, Baltimore, Maryland, Hay. 1976, and Hea'l rvices . .
Reseadch, (Sumer 1976),<105~117. ’ o, ) . .

- . »
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10. 6. Gibson, EMS Research Hethod6logy Deve'lopment or Substantive AppHca-
tions, Health Services Research, Winter, 1977, in press. .

-

11. 6. Gibson, Regiona‘lization and Eaer?ency Medical Seryices, Chapter in
" Honograph: Regionalization and Health Care, Editor EH Ginzburg, U.S.
Department of Health, tducation and Weifare, 1977, in press.

12. H.D. Fott‘ier, 6. Gibson and D. Pinchoff, Physician Acc of the Kurse .
v - Practitioner Innovation, Working Papers Serigg Ho. 7 College of<-Business
. baministration, University of lowa, May, 197b. ’

LY

13. 6. Gibson, tmergency Medical Services and Manpower Training Requirenménts:
~ The Role of Schools of Nursing, Medicine and Allfed Health, in Proceedh_\g
76,

Selected P2 from Héalth Manpower Education Conference 1974~
pp. 186-132, lrsEr'ican Association of State Colleges and Uniyersities 1976.
A4, 6. Gibson, Heasures of Emergency A-bulance Effectiveness Unmet Ambulance

Need and inappropriate Acbulance Use, Journal of American College of
.ne:gencx Physicians, in press.

15. 6. Gibson, Categorization,and Regionalization of Hospital Emergency T
Facnities Hospitals. &oumal of Acerican Hospitat Assocfation, in press. .

16. 6. Gibson, Emergency Medical’Services: Federal Prograring or Local Inftfa-
tives in The Role of Local Governmerfts in Providing Health Services, Acade::y
of Political Sience, 1977 in press. .

4

17." 6. Gibson, Evaluative Measures and Data Collectiop P.ethodo'logies for £MS
Systegs, Presented at DHEW Los Angeles Conference on Evatvation, April 1976,
and Public Health Reports, in press. “

) 18. R 6. Jarcon and C.E. Yesalis, IlI, Provider Performance in the Recognition
‘and Treatrent of Telemetered Eiectrocardiogra.a Patterns, Journal of A:hericaa

.College of E.cxergency Physicians, December 1976, 971-974.

“49. C.E. Yesalis, III N. Xuehn and 6. Gibson, A Survey of Hospital Emergency

! g,. L - Medical Infor-nation Systecs and the If:-p'lications for EMS Research and Planning,
L ' . paper presented at the 1976 oeetings of the University Association of
e T .Emergency Medical Services, Philadelphia, Pa., May 1976.

A, o .

‘20. A.L. Kaszuba, E. MacKenzie, 6. Gibson, tmergency Department Surveillance: A
Data Bage forOPatient Care Hanage,nent Research and Teaching, paper presented
at the annual reetings of the American College of Emergency Physiciang;

Kew Otleans, La., October, 1976, Journal of Anerican College of Eaergency

hxsicians { in print). = . .
21. K. Fink, E. MacKenzie, 6. 6ibson, G. Mataroski, W. Greenough and.H. Murray,
, Evo‘lving Erergency’ Care Standards for Asthoatics, paper presented at the |
. annual meeting of the Acerican College of Emergency Physicians, Hew Orleans,
- Lai. Octobdr, 1976. Joumq'l of Anerican Collegk of EEELG.EYICL Rhysicians, in
W print. 3
;‘ > ) . .
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22./;. 6ibson, Indices of Severity for Emergency Medical Evaluative Studjes:
Re'Habthy,"YaHdit; and Data Requirements, paper presented at annual v

~=nestings of American College of Emergency Physicians, October, 1976, & ’ .
- Kew Orleans, La., (Submftted for publication). .

23. A. L. Kaszuba, E. MacKenzie, 6, Gibson, Emergency Department Utilization
and Patient Perception of Symptok Severity, paper presented at the annual
oeetings, APHA, Miaaf, Fla., October, 1976 (submitted for publication). '

24. E. 6. Fime, E. Mackenzie, J. Krischer, A. Kimball, C. Yesalis, 6. 6ibson,
~  The Development and Yalidation offResource Standards for the Yertical
. Categorization of Hospital Emergency Facilities, paber presented at annyal Fs
' ?eetings of the Acerican Public Health Association, Niami, Fla., October,
976. ) .

25. 6. 6ibson, Evaluatfon of EMS Regionalfzation, Paper presented at DHEN's —
Conference on EMS EvaTuation, Hew Orleans, La.,-January 1977.

* "26. R. 6. Jarmon, Cakdiac Telemetry Exercise Progras, Journal of. the Anerican
. < College of Emergency Physicians, February, 19779 s5-52.

27. 'A. L. Xaszuba, 6. Matanoski, 6. Gibson, Hypertension: An Audit of Ehergescy
Detection and Management, paper presented at the reetings of the University .
Association for Emergency Medical Services, May, 1977. ’ -

28. M. Fink, 8. Slos'ber'g. 6. 6ibson, Emergency Service Treatment of Patients |
with Chest Pains: A Cooparative Analysis, paper presented at meetings of
.the University Association for.Emergency Medical Services, Hay, 1977. -

29. H. Fink, Wa. 6. Greenough, 6. Gibson,-Strategies of Eare for Patients not .
Returning for Suture Resoval, paper presented at the ceetings of the
University Association for Emergency Medical Services, May, 1977. -

30. 6. Gibson and L. Mafman, Walk-out Pat8iinxs ih the Hospital Emergency Room, -
paper presented at the peetings of the Un ty Assocfation for Emergency -
- Hedical Services, Hay, 1977, -

. 31. K. Wnite, 6. Gibson, Evalustion of the Patient Advocacy Prograk of the - S
- Johns Hopkins Hospital Emergency Department, paper presented at the meetings .
of the University Association}for Energency Medical Services, May, 1977. - . P

32. R. A. Dershewitr, The Reduction of Childhood Househ61d Injurfes: A D®wnstra- . -
tion Project, paper presented at the meeting of the Assoctation of k?bulatcry\ . : ’
. - Pediatrics in San Francisco, April, 1977. - = - . - A -
33, E.-Fine, 6. Gibson, E. HacKenzie, ClinicalConsensus in Specifying Categoriza-
tion Standards, paper presented for the meetings of the American Public
J . Health Association, Washington, D.C., October, 1977, - .
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3. H. Fink, 6. Gibson, Quality Assessment in the Emergency Department, Paper to
be presented at the meetings of the American Public Health Association,
¥ashington, D.C., October, 1977.

t
35, 6, Gibson, E. Fine, Is Baker's Injury Severity Scale A Reliable and Yalid
Index of Severity for Traum Patients?, paper to be presented at annudl
meetings of the American Public Health Association, Washington, D.C.,
October, 1977. )

36. 6. 6ibson, The Emergency Depar; t as a Screening Point for Hospital
Specialty Services: Inclusiofary vs. Exc\p}imry Strategies, paper to be
presented at the annual aejfings of the Anerichn Public Health Association,

Washington, D.C., October, A977. e -

37. M. Widome, 6. Matanoski, ¥.B. Greenough, 6. é‘ibson, Pedacycling: Factors .

Associated with Severe Injury, paper to be presented at annual meeting, |
.of American Public Health Association, Washington, D.C., October, 1317.

Jechnical Assistance and Consultation : . -

-~ In addftion to publications and presentatibns, an ieportant rechanfss for disseminat-
fng research resylts and developed methodologies fs technical assistance ind consulta-
. tion ‘given to EMS systess and facilities. Such assistance has included:

b o Statewof 111inojs Health Deﬁrtzxent (Division of EHS‘: Assistance. '
-~ ‘on data collection ahd severity measures for evaiuative study cosparing .

portality rates of various trauma centers (1975-1976).

o State of Pennsylwanis Health Dspartment (Bureau of ra= Evaluation):
Advice on data collection and analytic design in coeparing Eﬁe .
availability and use of hospital and ambulance emergencCy resources
. with selected cortality outcomes across Pennsylvania counties (1976). ( .

o Spinal Cord Center - Department of Meyrological Surge University of
Rga Tchool 67 Pedicine and Jackson @r%a! Hos gugs: Design
N assis n comparing the oUTCOReS patients treated at- a Spinal ,
Cord Center with cpmparable patients treated in non-centers, and - .o
evaluating the effectiveness of pre-hospital administration of a
sterofd/Mannitol therapy to cord-injured patients by ambulance . . .
e attendants (1977). . ' - e -

o University of Toronto, Department of Community Medicine/Ontario Provincial . —

© - Government Rinistry of geaiiﬁ: Assistance 1n est'iSHsE‘ng & data base - iy

and .evajyative design to assess the impact of establishing a centralized
tréuma center with helicopter eyacuation for the Toronte metropolitan

area (1977).
District of Co)

vision

gista \Departzent of Human Resources (04
cal assiitance 1n ng hosp

order to designate regidnal referral centers and i{n establishing a

S resource information systes for a proposed EMS Control and Dispitch

center (1976-1977). ' < - :

.
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° Hash{¥gton Hosgi;_%l Center Eu:geﬁ Department and Trauea Center, - - . -
. ashington on relia ty testing for clinical neasuret - ; .

Y , U.C.): Advice
of severity (1975-1977).

: o Kitsap-County EMS System, State of Washington: Desigh of clinical pariel ‘ o
» case review quality o ance spital emergency department ° ,
care, and of the~evaluation for the Robert ¥ood Johnson Foundation funded P

EMS communication intervention (1976). .

- o San Francisco Heaith De%rment (Division of EMS): Technical Assistance .
B n use vital statistics in evaluating epact of the Robert

¥ood Johnson Foundation funded EMS interventions {1575).

Medical Coll of Pennsylvanis {Division of Eme Medicine): Advice -
on data collection and analytic design for ey o rOgraes

in E_aerge?cy Medicing " (1975-1977).

., O Massau and Suffolk Counties Health Depdriments (Divisions of EMS): Develop-
cent of evaluative measyres a ta coilection fe to assess the
}wac; of the Robert Wood Johnson Foundation funded EXS interventions

1976). . -

o Mestchester and Surrounding Counties Health Departments (Division of ~ .
: Developrent of evaluative reasures ta collection methods to
assess emergency medical services (1976). R

o John Andrews Hosgital, Tuskeegee ISstitute, Alabama: Technical assistance .
n seasuring emergency department non-urgent usage and health status for L)
an evaluatiye stidy which s examining whether an outreach prirary care
program (nurse practitioner, protocols and sobile trailers) reduces the i

. non-urgent yse of hospital esergency department and offers equally .
» attractive, timely and economic care-to ryral Alabasians (1976-1977). ’ Y

o- East Michigan EMS, Inc.: Technical assistance in data ;ollectibn, design
ad in making severity adjusted mortality rate toeparisons for trauma’ .
patients’treated at several eastern Hichigan Hospitals ((977). - : s

0 State of Karyland Health Department(Division of ENS): ing, data
processing analygis (under contract) of 47,936 arbula N reports
to d«}zscribe she amount 2nd nature of ambulapce utilization in.central ) *

“Raryland. - . ! )

o Research Committee, American College of Emergency Physiciins: {\ss_ts‘unce
. in daveloping questionnaire to rship on emergency department . : t-
1 T ..mansgesent and ranpower and EMS system involvement and in evaluating -

- proposed research-projects for ACEP funding. -

-]

“In addition; program staff has offered significant EMS téél'n')jal assistance and . -
. consultation to the Natfonal Center for Health Services Research, the Kational o
Heart and Lung Institut.ekthe iytional Academy of Sciences, the Mitre Corporation, -

« -

- -




c I's M ,
JRB Associates, Arthur Young and Company, the Buresu of Health Resources and
Development, the Division of EMS (DHEW), the Orkand Corporation, the Association of
University Prograns in Health Administration, the Kavaho Health Authority, the
Emergency Department Hurses Association, the University of Cincinnati School of
Kedicine Emergency Medicine Residency Program, University of Yirginia Emergency
Fedicine Res Program, University of Washington study of pre-hospital cardiac
care, University of Florida study of ENT performance, State of Iowa Health Depart-
ment (Division of ENS), The Centen for the Study of Emergency Health Services at the
University of Pennsylvania, the Unfversity of Iowa Health Services Research Center,
Health Information Technology Services, Inc., Omaha, Nebraska, the Hiami YA Hospital,
and the Johns Hopkins Hospital Department of Anesthesiology - N

—~—
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TITLE: EMS Severity_{zgeé-Research

GRANT NUMBER: 1 R18 HS 02621

GRANTEE INSTITUTION: University of Wisconsin

PRINCIPAL INVESTIGATOR: - -

David H.Aeustafson; Ph.D.
Professor and Director

%
Q

FUNDING LEVEL: $177,864 ¥Y 77

Center for Health Systems Research

and- Analysis =
1225 Bbservatory Drive
University of Wisconsin ..
Madison; Wisconsin 53706
(605) 263-4883

SIGNIFICAKCE: -

- " TOTAL PROJECT PERIOD: 7/01/77-
* 6/30/79

With the investment of significant amounts of federal dollars in the
emergency medical services area, there is considerable inkgrest in

developing measures of the

effectiveness of the$ programs. It is

important to have some rational basis for a variety of stratedies and
approaches to allocating resources for systems. As the: Emer ency

Medical Services Research Program Solicitation, issued im 1976 by the

Kational Center for HeaTth Services Research, stated it:

“Attempts to measure adequacy of EMS systems must insure that
comparable groups of patients are being studied...Separation of
patients into categories such as emergent/urgent/and non-urgent

is not precise or reli

able enough to permit comparisons of

different EMS conditions. Accurate methods are needed, therefore, P

to describe and classi

fy patients with regard to degree of

severity sf their presenting ¢omplaint,”

The classification of patients according to types of conditions and their
severity is a necessary avenue toward developing some measures of effective-

ness for use in evaluation.

Some work has begun to show promise for certain

well-defined conditions. A way to determine severity scores for.patients

is clearly necessary at thi
.and that method must be app
providers, and useable in a

PROJECT DESCRIPTION:

1

* Qther approaches have attem

large amounts of data, but

s time for successful evaluation of EMS systems,
licable to many conditions, acceptable to )
variety of settings.

ptéd'ib develop severity indexes by collecting
these have proven to be expensive. This reseawch

-




David H. Gustafson, Ph.D. . .
. / (

" avoids expenwzive data collection efforts by employing procedures which use
" the judgments of medical experts in determiring levels of severity. In
the past thirty years, there has been cqnsiderab]e development of techniques
which use experts to set priorities and determine the relative importance
of factors in complex judgmental processes. These methods have begen
systematized and have proven to be reliable. In this project, these
techniques are applied to the development of severity indices for the first’
time on any major scale. In experience with these methods in other areas
of inquiry, the derived agreement.on factors and relative scores has beer”
significantly high. As a result it is anticipated that similar success can __
be achieved for severity scaling of EMS cofditions. The approach will be
tested for reliability, sensitivity, usefulness and acceptabi]ity to physicians
in emergency medical practice.

This study will devise and test two severity index development’ metheds, derive '
sever1ty indices for two EMS conditions, and demonstrate the‘ﬁtiTity of the

index in classifying patients for evaluating EMS systems. During the period

of this grant, indices will be developed, the strategies used in their

development will be evaluated, and personal characteristics of the index

developers will also be evaluated. The conditions for which severity

indices will be developed are cardiac conditions, intracranial/spinal

cord injuries, drug overdose/poisoning cases, and abdominal pain.

The actual index development will utilize three panels of five physicians
each for each condition. The panels will operate independently of each
other. A Delphi procedure will be used to develop a list of factors which - —
would servie-as indicators. of severity prior to the panel meeting. The
panel will assemble in the evening'at which time a set of variables will
be extracted from the list. A computer program will then be used to ™
generate 30 test cases conta1n1ng possxb]e ranges of the variables in the
set.

Two types of utility models will be employed: 1) a self-explicated modeJ,
wherein experts identify factors 'to consider, estimate the relative
importance of/the factors, and use utility theory to translate all factors
to a common peasurement scale, and 2) observer- derived models, wherein
experts estimate severity of cases presented and regr sion ana]ysis is
used, to mode'l their behavmr
' -
Once the indices are deve]oped they will be tested ut111z1ng a samp]e of
abstracts and medical records. Data are available-“through the State Health
partment which include computerized ambulance trip reports, tied 1nxo
an ED data system (primarily designed for 'billing and management pur oses)
and then linked to inpatient abstracts.
The four criteria that will be used in evaluating the. severity index 2
" strategies are reliability, utility, sensitivity, and acceptability. )
Reljability will be tested hy comparing models madé by different panels



/
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ana“by the’ same panel-at two different times. Specialists-will independently
create patient profiles that span the range of. severity. Thirty of these
profiles.will be rated using each of ‘the panel models and the correlation
of ratings between the five®elf-explicated.panel modeTs will be compared
J o the correlation of ratings of the five observer derived models. The
test-retest reliability study will use three of the five panels in a second, ,
~ conference 3 months later. Data to be used in development of mogels will be’

* collected from hospitals representative of different categori Patient
outcome information collected 3 to 5 months after a patient t the .

-

EHMS system will be compiled.

-

- .
Predictability will be studied by convening a panel of physicians to review

120 abstracts and charts of a sample of actual patients within one condition.

Data on everything but cost and outcome will be made available to the review

panel, who will thén rate the severity of the patient at the time of the

first contact with the EMS. Severity estimates made by reviewers of the

patient record #Bstracts will be correlated with the severity index scores

for the same patiénts. Utility will be studied by determining whether
*differences -in ‘care between titutionaT types can be detected when patients

are first classified by the severity index into comparable ‘groups. The

panel which has been used in stu ing predictability will be asked to rate -

. the acceptability of care provided to those patients and the ratings will v
be correlated with institutional type.

Sensitivity will be studied based upon the use of three sets of weights

for each factor which has been developéé by the panels: "best estimate"

and values to be considered high and low extremes. Acceptability will

be assessed by two panels for each condition of persons who are

influential in the medical community in the state, but who have not

previously participated. A They will be asked to review the process by

which the indices are developed, the index itself and data on {ts

reliability, utility and sensitivity., N ~—

Utility of indices in evaluation will be studied through cross-sectional

and longitudinal evaluations of process and outcome for the ‘test condi- ‘
tions. The severity indices will be applied to determine if the index
identifies significant differences in EMS systems. ‘

- The personal characteristics_of index developers will also be evaluated.
Included are the effects of specialty, institutional setting, and conflict-
resolution style, . . -

PROGRESS :

»
This is a _newly funded p}oject. However, the research group has assembled s
a staff and will hold its first meeting with the panels of physicians in '
the fall. The research group Wnc]qdes experts in group decision theory .—

“
-
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David H. Gustafson, Ph.D.

and practice, physicians and statisticians, and has accesssto physician
panelists, experienced in emergency medical care, through the State EMS
Medical. Advisory Committee."

DISSEMINATION OF RESEARCH RESULTS:

.+ It is anticipated that evaluation of EMS by using this index will be
tested within the State of Wisconsin. Should the method prove practical,
other conditions, beyond the two employed in this study, will be added
to the list of those scaled for severity. There will also be detailed
reports and active dissemination strategies attempted with other states
on applications of the methods® for use within those jurisdictions.

The research is significant locally, region!‘]y, and nationally insofar
~as it advances the state-of-the-art of severity 1ndexii§velopment.

The emphasis is on a “transportable" index development methodclogy as
oppBsed to arriving at indices which can be utilized nationally. The
intention is that the methods developed can be used on a national level.

e development of indices of severity have
attempted to closely apprdximate "truth," as opposed fo "consensus." The
empMdsis on "consensus” willTSenhance the usefulness and acceptability of
the indices for ongoing evaluption tocally.

Most methodo]og{é; for

A strength of this project lies in its methodological development. When
completed, it will provide a definitive study of the solicitation of

. Judgments from expert groups. ~Although different severity indices may

be developed by individual panels, their predictability and reliability
will be quite similar. Once the methodologies have been refined, it

will then be possible to construct.a state or national index in a very
short time utilizing one additional pariel. Consequently, the research
will provide guch insight into the usefulness, reliability, repeatability
and validity of the expert panel judgment process. . -

-

-

4
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SIGNIFICANCE : ' : .

This is a multifaceted study concerning the effectiveness of certain aspects

of out-of-hospital emergency care. The study "emphasizes the assessment of
bystander-injtiated cardiopulmonary resuscitation and the evaluation of

training programs ‘for this purpose. Because of the obvious need to avoid

delays in treating cardiac emergencies, participation of bystanders in the
initiation of cardiopulmonary resuscitation is likely to be a critical factor

in reducing mortality in patients with cardiac arrest. In addition,_ this
project is seeking answers to basic questions related to the effectiveness

of emergency health,care; e.g., what is the effect of early care on morbidity
and mortality in acute myocardial infarction, and what effect has pre-hospital
care had on mortality rates? Finally, the investigators are working to

define the requirements for drugs used to correct acid-base balance administered
during cardiac arrest. Alkalinizing agents are commonly given during resuscita-
tion; there is reason to be]ievg that currently recommended dosages need
revision. : ' .

PROJECT DESCRIPTION: "o

N

[y
In this three-part project, the investigators are examining the value of train-
ing the publig‘in the .techniques of cardiopulmonary resuscitgtion. This .
problem is being analyzed in terms of effectiveness in improving patient out-
come. The investigators are also examining all hospital admissions of patients
with ‘acute myocardial--infarction to the major hospitals in Seattle during a
one-year period. The major pur ose of this detajled evaluation is to assess
“the effect of early jntervention\for acute myocardial infarction on hospital
mqrbidity as well as mortality.
The third phase of the study concerns the definition of requirements for
alkalinizing agents during cardiac arcest and ‘is being carrfed out by monitor-
ing acid-base balance in patients during the course of resusdtation outside

~J
N




Leonard A, Cobb, M.D.

-

the hospital. A special blood gas apparatus is transported to the scene of
resuscitation, and blood samples are collected for determination of the amount
of alkalinizing agents to agminister. These data are subsequently related to
the clinical conditions at the time. The purpose of this work is uitimately

to develop clinically useful guidelines for the use of bicarbonate injections S
in resuscitating cardiac emergencies. S . .
PROGRESS : - , -

$

To date, the study has’ shown that bystander-initiated, CPR is associated °

with an approximate two-fold increase inginitial survival and with significantly
. lower-hospital morbidity when treatirent ventricular fibrillation is begun

outside the hospital. With the availability of good quality advanced life-

support in the field, approximately 40% of patients found in ventricular

fibrillation are resuscitated, brought to the hospital and ultimately discharged

home when resuscitation is initiated by a bystander. In bystander-initiated

CPR, hospital morbidity after resuscitation is improved, probably because of the

protection of the central nervous system through promptly administered CPR.

The CPR training evaluation is about half complete. A sample of .150.persons
trained six months previously has been tested for competency. Preliminary
results show that about 80% of those trained achieve adequate levels of CPR
. performance. Further.testing will bes ¢arried out on a group which were trained
’ _ one year previously. Of these, half will already have been tested at the Six=
month interval. If the latter show improved performance, it will suggest that
the test itself, with the feedback which is given to those tested, has beneficial
effects, and could be a practical continuing education mgthod.
v/\_’/ - .
Thg_blood gas study will be able to achieve a larger number of observations than ~
prgvious]y planned because of installation of the test equipment on a separate,
nonmedjcal vehicle, thus increasing mobility. Data collection should be
completed by Fall of 1977.

.

DISSEMINATION OF RESEARCH RESULTS:

=

R.G. Thompson, R.E. Haynes, ‘and L.A. Cobb. Hypokalemia in patients resuscitatejg
from out-of-hospital ventricular fibrillation. Annals of Internal Medicine
(in-press), 1977 abstract. Presented to the American College of Physicians,

April 19, 1977. - ) R

L.A. Cobb, A.P. Ha]]stroh, and G.-Harri$. Determinants of outcome in patients
with out-of-hospital ventricular fibrillation. Presented to the Association
of University Cardiologists, Phoenix, Arizona, January 21, 1977.

4 ¢ . -
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SIGNIFICANCE: .

The primary purpose of this investigation is to evaluate the quatity and
effectiveness of the care provided in specialized burn care facilities

and to develop appropriate standards to improve burn—ﬁgtient care. A
current "scientific basis for the attainment of excellence in burn medi ine
for both emergent and long-term care will be established. This is bei
achieved through the analysis of the data of the National Burn In
Exchange (NBIE? and through site visits to leading burn care facilities.,
The methodology developed will be useful for the eva¥ation of lother
emergency care procedures. The results of the study will be he 1 to
burn care physicians and investigators concerned with the use of medical
registries for the evaluation and improvement of patient care in other
settings, in¢luding traumatic emergency settings. Medical registries are

. important for gathering understanding of the clinical aspects not just of

burns, but of a great many serious and complex conditions. They- allow
the collection of uniform data on large numbers of patients so that effbcts
of many variables, including variations in Care, can be examined empirically.

PROJECT DESCRIPTION:

4

The research plan for this investigation consists of a sequence of inter-
related studies which ifivolve comparisons of burn care institutions with
respect to mortality and other outcome variables in order To determine the

extent to which different resulig®are associated with various procedures
for patient management apart from institutional arid patient characteristics.

These studies are as follows:

1} A Retrospective Institutional Dj

ences”Study consisting of

. @ comparison of the results of/burn

treatment in eleven major

facilities on the basis of datha s

ubmitted to the NBIE and data

\\ ““obtained from the next study;

A

. - . .’

\

77
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2) An Institutional Review Study consisting of the design, implementa-
© tion and analysis of on-site reviews of these same institutions;

~ 3) A Prospective Institutional Differences Study consisting of_refjné- oo
- ment of the data gathering instruments and procedures, the évalua- - "
tion of. feedback to the institutions in the Retrospective: Study, "
and extension’of the study to other burn care facilities. . :
- l\
~  PROGRESS: - ‘ \
. : . ! J n’ . ~ . M
The followimg goals for the current second year of this investigation arg ,
nearing cpmpletion: : N\ '
= ¢ 15 to complete a Retrospectiye.Study of eleven -major burn care
\ , facilities with data subriitted to the National Burn 'Informgtion
' .. »Exchange (NBIE) in order {a) to explain institutional differences
) > « * in survival rates and.(b) to develop new baseline curves for .
> patient survival relative to several progrostic variables;
w .
2) " to design and implement an Institutional Review Study primarily
. - through site visits in order (a) ‘to evaluate the quality and
[ . effectiveness of burn patient care, (b) to develop standards for
_ - burn care and, imconjunction with the Retrospective Study, (c) ) .
— - . to explain instiggtiqggl differences in.the outcomes of tare; n *
~3) to evaluate,the ¢turrent NBIE data gathering instrument and
rocedures; S ¥ T e ebe
P 5 . L/ A . ) . o
4) to Wvide guidance on the USé*s?‘other.registries for the
. evaluation and improvement of patient care. ¥
Statistical methodology and computer programs have been developed for the
Retrospective.Study and preliminary analyses have been obtained. . The: v,
methodolody fé( on-site evaluation of the organizati delivery of

specialized bufp care has been developed, all site yis ¥ have been completed -
and analysis of] site-visit data is underway. Additional hosp?tal,participant§> .
have.been traified for.entry into the project next yedr, Feedback to directors’.

of institutions who are currently payticipating was complefed during a gune
mee@ing, I egration of the data, from the Retrmospective and Institutio al’,
Review studie3 is underway. - :

DISSEMINATION Df RESEARCH RESULTS:

PR .
Drafts.of several technical reports are nearly coMpleted. These reports were
reviewed by the digectors of the participating”institutions in June and final,
' reports will be availadle shortly thereafter. : . .

. o~ ’ -
The tbﬁics of the reports under prepgration; the'corresponding goals they ’
pertain to and' summatiesiof their tontent are as follows: - ’ ,

a2

? ‘ . . M e v
- an - *
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1) - Statistital methods for burn studies [See Goals,(1a) .and*(1b)]
. Methods of andlysis for burn patient.data are reviewed and )
s iT1us§§qted. Univariate data smooth®¥g“techniques such as’probit
analysis are described. The mulfivgriate techniques appljed to-
this study, which take into account many -explanatory atid prognostic
//’ . variables, are presentéd and their contribution to the unders;ahding

v e A .
- . N 2 . . -~ L4
.

of burn survival is discussed. . };{ _ _ .
* ) : . l.c:‘ . .
2)" Institutional differences among major burn facilities [See Goals
(1a) and (2c]] A statistical‘test for institytional differences
in survival experience after adjusting for age, percent total burn
. +*~(TB), pércent full-thickness burn (FTB), sex, year of-burn, time

»

from burn to admission and trachectemy hasoﬁdén-developed. The -~
survival rates diffgy by a statistica]]y,signifi;ant amount.* The . _,
estimated differénces in mortality aftey controlMing foN these

variables are large; two-fold differences: ifySyr¥ival ard estimated -
between some of the institutions studied. - ’

» 3) Factors affec¥ing burn survival [Seeihoa]s (Tb)*and (2b)] A
model for the survival of a burn.patient has been developed
based on severify and on demographic and treatment variables,
and has been used to assess which variables most crucially

"affect burn survivgd® A multipTe Jogistic model for survival

_ probability has beeh developed based on the set of variables
listed under.item (2}, The most crugial predictors of survival
are age, TB, FTB, and time from burn'to admission. A simplified
predictive model which can be used by the-medical practitioner

_has been formulated. g .

4) -Bvaluation of the quality of the NBIE data bdse (See Goal 3)
- The data base has been evaluated in terms of comﬁ?zteness,
selection bias, and validity. ~Particular attention has been
- focused on the -percént ful} thicknes$ burn. —
. _ - - 4
- 5) Description of Characteristics of burn patients and burn care -
LSee Goals (3a) and (3b)] For each institution, a prefile of -, S
the patients has been prepared‘giving a comparison of different .~
L . types of institutions on the basis of the age, sex,.race, size of
burns and other important vériables recorded 'in the NBIE. Included
are profiles prepared by cauz@ of death and types of complica€jons. .

6) Thée utility of data registries (See Goal 4) The utility of voluntary
data registries is discussed. Stafistical implications of non-
random data acquisitio? and standdrdization. of data reporting have
. been explored. Géneralizations'will be made of the-results of the
"’ investigation of the burn study to other registries. N4 ' .

=" . - 7) On-site evaluations of burn care facilities [See Goals (2a), (2b), -

<~ . ' and (2c)] The site visit methodology and findings will bé presented, ‘' »-

and discussed. These resultsyill adso be incorporated into the
analyses described 1in‘*reports s .

-

(3), (4), and (5).,

=
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The~fo11ow1ng pub11cat1on by prOJect part1c1pants reports apon the base]ine
.- for this research:

~J

, 1. Feller, J.D. Florg, and R. Bawol. "Baseljrie Results of Therapy for
» Burned Patientss" dJournal of the American Medical Association 235

o . (1975), 19%%f 47. ! JIE== I
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SIGNIFICANCE - T

4

The purpose of this research is to evaluate the performance of specially-
trained police officers serving as rapid-responders in conjunction with

an existing Emergency Medical Services (EMS) system. (The response of
these police officers for the purpose o dministering. first aid procedures
prior to the arrival of an ambulance is.referred to as the medical aid )
vehicle (MAY) concept.) "Examination of the police MAY concept will provide
insights concerning the desicability of . incorporating police and other
public safety agencies &‘e EMS system, as the EMSS Act specifiks. .
. . T ' - © '
The significancé of thi researdﬁ\EHn be seen in-the many areas of the '
United. States which do not have the funds to insure that well-equipped and
well-trained emérgency resources are always readily available. A1l of these
areas, however, have some form of full-time pgblic safety resources, including
county or state police, county sheriff, or other law enforcement personnel.

The impact of this research, in terms of the ‘types of conditions most 1’ref;iue§}y~

ability and willingness of police officers to pe orm, first aid duties will |~ .
greatly aid planners injproviding broad-basqd decentralized emergercy services . ¥
as efficiently .as possitil . Tyt -

* . -

PROJECT DESCRIPTION: - L

.

Overall objectives of this research include the following: (1) to analyze an.-
existing police trauma-management training program for the purpose of -
describing medical skil}ls taught to participants; (2) to descrjbe the tasks, .

or groups of tasks, from the existing training program which should be per- - -
formed for specific, individual medical emergencies; (3) to determine the '
frequency with which poldce perform specific MAY tasks_and other non-medical

.
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, PROGRESS : . : - A

“® program, (2) an a

Justirt A. Myrick, Ph.D.

-

tasks in a functional MAY environment (4) to assess the relationship between
police performance on MAY, skills and performance of "traditional” duties
associated with law enforcement, and (5) to measure attitudes and perceptions
of the police officers-with regard.to the MAY concept

The research setting is DeKalb County,.Geqrgia, one of the central cdunties
in the Attanta Metropolitan. area. DeKalb County has a total population of
464,000. 1In over one half of the land area of the county, tHe population
dens1ty is only 1401 persons per squayve mile, with 4.5 persons per square .
mile-in the urban areas. The DeKalb-County Police Department (DKPD) has -

"required all .new personnel to undergo first aid training as part of the

police academy training program for several years. The present first aid

program consistsa 1 forty hours of instruction and prac¢tice. Satisfactory
performance in this course is mandatory, - Emergency ambulénce service for

DeKalb County is primarily provided by the DeKalb County Fire Department.

wh1ch has a c]ose wonk1ng re]at1onsh1p with the police department.

The eva]uat1on of the MAY concept is focused upon the performance by the
police officer of & set of prescribed first-aid tasks based upon the
condition of the patient. Related to theiassessment of first aid performance
is the performange of non-medical, or “police™ tasks, required at the scene
of the medical emergency. These f1rstnaid and po]1ce tasks have been assigned .
numeric ‘weights. developed by modified fiominal Group processes using panels
of medical and police experts, respectively. The accuracy of the patient
condition determination (or dias®osis) made by, the police officer is checked
by comparison fo ambulance run reports filed by the Fire Department on each
case. An overall score is computed for each case based upon weighted task
completion by the officer rendering assistance prior to EMS arrival. Cumula-
tive scores are being developed for each officer based upon the total cases
encountered by the officer. These scores are being computed with weighted
aMowances made for conditions at the scene which might .influence the officer’'s
performance Performance monitoring at the scene is conducted by the project
. ?iff using a randomized sampling plan of the individual sectors and shifts
ril

The effect on performance of 1ntervent1on time (pr1 y the time ayai]ab]e
to the  afficer before EMS.arrival), the relationship between firstraid task
performance and police task performance, and thé interrelationships among

the behavioral variables and between task’ performance and behavioral variables,
-are being exannned and analyzed as well. .

+

-
[ : *

Progress to date includes: (1) the analysjs of the polick first aid trafning =t
éegsas of police operations specifically related to the - -
.performance of in¥tial emergengy care and documentation of the communication
interface between the police department and the fire department which operates

-
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the EMS progrém, (3) the development of a series of specific first aid tasks R
to be performed for sPecific medical conditions based upon the content of the
training program, (4) the development of w_series of police-related.tasks
which are commonly performed. at the scenéaaiéa medical emergency depending
upon the setting, (5) the development of.weights for both police and first aid
-tasks based upon the relative importance of the tasks.according to certain
medical emergencies, (6) the identification of various conditions at the scene
‘of a medical emergency thought to influence the officer's performance (via
the Delphi technique),A(7) an analysis of actual police-related medical
emergencies to detemsine the fréquency of ‘occurrence for various types of
emergencies, (8) tke_design and test of an incident form to be completed by
each police officer ihvolved in an emergency medical situation along with a
data reporting and monitoring system, and (9) the development, administratiop
and analysis of questionnaires 1o measure attitudes and perceptions of the: - .
police officers. - T~ '
A computer program to analyze the data collected over a twelve-month period
has been developed and is presently operational. One of several preliminary ,
analyses permits comparisons such as response time of- the police first responders
vs. the EMS system. Of the 4,000 cases captured, 24%-of the calls were in the
rurad section of the study area. Response times in the roral. areas averaged
5.85 minutes for the police and 7.94 for the Fire Department dispatched L
EMS vehicle. In the urban areas, the response times were £.99 for the e
. police vehicle and 6.96 for the EMS vehicle. Response time is defined as’
time from dispatch to time of :arrival on the scene of the emergency. These
preliminary results strongly suggest.the potential maximal value of this
concept when applied to rural settings where response tire and low population
density are’particularly important considerations ip the delivery of emergency
medical services. The results of the completed analyses of data from this
study gil} be available in the final report which is duegin "the Fall of 1977.

* DISSEMINATION OF RESEARCH RESULTS: ' !

- R. Cochran and J. Hyrick,‘fgffects of Advertising Upon Emergency >~ . .
Aid Seeking Behavior," -To be presented at the Annual Feeting of "APHA
OQiober 1977 - Washington, D.C. ’

J. Myrick ard R. Cochran, "Attitudes and Perceptions of Police L :

Regarding Delivery of First Aid," -To be presented at the Anncal Meeting , - ~ag

of “APHA » October 1977, Washington, D.C. ’
L . x

¥

J. Pittman and C. Thomason, "Quantification of the Task Performance

of 2 Uniformed Police Patrol Officer: A Group Process fApproach,"” ' / BT
Socio-Economic Planning Sciences {accepted for publication). '
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Staff Working Papers -resulting from this study include:
. "The Performance of Police in Medical Emergencies”

"Use of Pd]iée First Responders in Kedical Emergencies"
]

"Jhe Development of a First Aid Performance.Index for Police Officers
Group Process Approach"

Additionally, several papers will be developed for publication when the
analysis phase of this pro;ect is completed.
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- -SIGNIFICAKCE : . ) ' N

This is a-large-scale comparative study of hospital emergency services .

(HES). Its main purpose is to describe the organizatibon and assess the -

effectivepess of emergency care delivery units/departments.. Aspects of ..
“effectiveness which are being considered include economic efficiency, the

quality of service or clinical efficiency, responsiveness to comfunity

expe ions, and stz2ff and-patient satisfaction. One major objective is to

examine the nature and sources of inter-hospital differences in emergency

service effectiveness. Another is to specify those organizational factors

and conditions which promdte successful problem-solving and facilitate ,

effective performance im HES. The underlying question is, "What makes for ‘. v
. an efficient and effective emergency service -- hyw can HES imppove theif

organization and make more efficient use of their resources jm order to

v

better serve their patients and improve the quality of care?”
: gL :

*

This study is“1ikely to makg a significant contribution to understanding .

and solving the problems of 6rganizing and operating emergency rmedical )

services. The project's contributions are expected to go well beyond their .

- immediate value to those emergency services and hospitals participating in
the effort, The concerns of the project focus on the single most important
question in .the field -- the question of the effectiveness of the health
services delivery system. Given the difficult problems now permeating the
system at all levels (and the burden that these entail for patients, the
public health professionals, and government policy makers), this type of

‘ ~ research seenis not only desirable but essential. .

o

.There is.a pressing need for high-quality! problem-focused research in the

-areas of emergency and ambulatory care that addresses current rzajor problems,
and especially those problems about which available dependable knowledge is |
grossly limited. Most notably lacking is research going beyond single case = ° -
studies and tackling the problems of. emergency service systems with a‘rigorous ¢
methodo]ogy.on a scale that is commensurate with their magnitude_and complexity.
Fore specifically, problem-focused research which-relies gn 2 sound theoretical
base.and also on comparative designs and ‘scientific samp]fng holds the greatest
promise of contribution, pragmatically as wall as scientifically. TRis project
represents this type of research. T N ' ‘
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‘ " The 'empiricdl data on the organization, functioning, and effectiveness of the
domiriant sourée of emergency care in the' country -- the hospital emergency
service -- remain at a primitive.state. The problems and difficulties now
being experienced are appreciated and even lamented, at least $rom a practical
standpoint and in terms of undqsirable outcomes. However,’ y are inadequately
understood in terms of their origins.and correlates, and even more poorly under-
stood in terms of their interrelationships and likely solution requirements.
Especially missing is dependable knowledge about the factors and cpnditions
(many of which poténtially could be controlledsby the system) which facilitate
or hinder the effectiveness of hospital emergency service -departments in its ‘e
major aspects -- the quality of care, econdomic and social efficiency, patient
satisfaction, and responsiveness to community needs. The present .prpjeCt-is
designed to fill this gap. i , . ' -
Also missing is dependable .knowledge about inter-hospital diffgrences in HES
effectiveness and their sources, and especially their sources in the nature »
of HES organization and organization functioning. This project focuses on both
‘organizational variables and effectiveness criteria, relying not only on the
] ‘most useful assessgent techning§/ava§1ab1e, but also on new and promising
4 approaches. The .résearch has the potential, therefore, of making a significant o
methodological contributjon in addition to producing much needed factual know-
ledge about the substantive problems of emergency.services on which it focuses
and making available, fer’ inst time, meaningful norms against which -hospitals
could compare their.own HES sijuation. Finally, since HES represent a certdin
type of organization about which current theory has very, little to offer, the
study has the potential of making animportant contributipn to the broader field
. of modern organization thedry as well. ’ .

C
- )\

-

The fimdings will be directly useful to hospitals and their emergency service
units, to emergency physicians, nurses, and technicians, apd to hospital L.
fdministrators. In ad¥ition, they should be 6f value to Hpalth Systems Agencies

and Professional Standards|Review Organizations’, to those responsible for
training emergency sgrvic personnel, to policy makers, and to researthers. The p
fesults will be us€ful to these groups in at least threeiimportant ways. First,

the study will provide heretofore unavailable factual knowledge and meaningful
"norms" against which particular HES situations can be compared apd-assessed. .

Such "benchmark” data will b¢ generated for various criteria of HES.effectiveress
(including economic, socialf and clinical efficiency) as well,as for important
organizational variables f(e.g., coordinatidn, resource allocation, adaptationy.
These data can be useful for identifying and resolving problems within ‘an HEST
setting goals and objettives for the HES, and motivating the individuals involved

to initiate constructive changes to improve the effectiveness of emergercy &'
medical-services. - -

v

Second, the stbe is designed t0 identify the organizational patterns and .. :
. characteristics which are associated with HES effectiveness. - These results can
be useg!py hospita] poticy makers aod professionals to idehtify and implement

those structural, technical, andfor staffing changes which are most 1ikely to

improve the effectiveness of emgrgency service units. ; 7

- -
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Third, the study will be useful by extending to, HES.a theagretical formulation

of organizational behavior that is more applicable than others which currently
are available. Existing models of organization do not adequately .explain

b4 the behavior of complex systems such as the HES and, therefors, fail to

provide a basis for generating innpvative structures and processes which could
improve emergency services. Our study is designed to ‘generate relevant concepts
and theory that can be\igplied directly to analyzing and resolving the problems
that -emergency services™dce. -

<
»

PROJECT DESCRIPTION: S | -

* This study is designed to: (1) describe the resources, structure, and work ~
requirements of HES; (2) ascertain the major strengths and weaknesses, problems
and needs, and goal priorities of HES,, and examine these in-the context of the
environmént within which different HES's operate; (3) estimate the relative
organizational effectiveness of HES (USing several techniqués, including a
matrix of selected patient conditions, to obtain both quantitative and qualita-
. tiye measures), and analyze inter-hospital differences in effectiveness;

+ (4) identify organization patterns and social-psychological conditions associated
with effective HES performance, and test certain hypotheses of practical and -
theoretital interest in the process; and, based on the preceding, (5) provide’
each participating hespital with factual knowledge and meaningfy) “norms" ‘against
which to evaluate its ow)emergency service situation (e.g.’, compare itself to

. the average for hospitalg of the same type, size, etc.). ~~

The study focuses on a significant segment of the hospital population --" the
! nonfederal, not-for-profit, short-stay general hospitals in the 100-499-bed
range within HEW Region Y (Michigan, Ohio, Indiana, I1linois, Wisconsin, and
Minriesota) which have Emergency Departments. A total of 436 hospitals which
\ meet ‘these criteria will be represented with a scientific cross-sectional- sample --
a ten percent stratified (by hospital location, size, auspices), controlled- .
selection, probability sample. The sample, now drawn, consists of 44 hospitals
whose emergency departments,willxgg studied. Data will be obtained from . .
administrative staff, physicians, nurses, recent patients, and <elected Thdividuals
in the community, from hospital records, and from supplemental sources. The .
- data will be collected at each site in the fall of this year! ¢ -~
PROGRESS ¢ ) . . N
. PROGRESS : ‘ J o
The research is progressing satisfactorily nd on schedule. One major ac%?zfiy
durifg the first year was the<elaboration an¥ refinement of the research ptan.
-+ In this connection, many important practical, conceptual, and theoretical
- 1issues were carefully examined“and resolved, and in-depth working papers concern-
ing the principal areas of research interest were prepared. These papers focus
“ on: (1) the coordination of ;?ff efforts within the,'HES; (Z7 the allocation of
. dva¥jable resources (staff, Tunds, information); (3)"the adaptation of HES to
the external environment and relations with the local community; (4) the economic
* efficPency of the HES; and (5) “clinical efficienqy,: or the quality, of emergency

care. : . .

N
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The research framework, which views the HES as a complex work-performing '
and problem-soTving system, now has been perfected sufficiently to permit the
development of the necessary data callection instruments (a task now underway)

As the work on such issues as, for example, -economic and cTinical eff1c1enqyf’/
has progressed, specific procedures de‘measur1ng these variables have been
identified. The research model being used, with some modifications, can also
serve to provide hosp1ta1 personnel with an understanding of theforgan1zat1ona}
factors critical to effective performance’ on the part of emergency services.

Other activities dur1ng the first year included rev1ew1ng the relevant 11terature
on hospital emergency services, selecting the sample of h05p1tals to be stud1ed
and gathering preliminary data  about the 44 hospjtals in thé sample. .

Work to date has. been aided significantly by the inputs of knowledgeable
researchers and_practitioners in the areas of economic e¥ficiency, organizational
processes, and quality of care. Addikionally, the investigators attended the
recent Emergency Medical Services Confarence in Attanta and have visited HES

ites in order to gain a better urnderstanding of the problems faced by-practi- .
tioners. Finally, they have met with key representat1ves of the American
Eollege of Emergency Physicians, the American Hospital Association, and the
Amertican Medical Assoc1at1on These ‘contacts ffave proven fruitful in helping to -
formulate the restarch in a way that is both sc1en»1f1ca1]y and practicalYy
meaningful. They are expected also to be helpful in securing the participation
© of the hospitals in the sample, In the near future, they will be holding similar
.discussions with the Emergency Department Kurses Assoc1au1on, the American -

College of Surgeons, the Catho]1c Hospital Assoc1ab1on and other relevant §§
groups. - % i
DISSEMINATION OF RESEARCH RESULTS : ' .

study is still in the pre-data-collection
the “investigators have discussed the

pergct widely with repre relevant associations and have consulted
with both researchers an practitiogers ip order to perfect the research plap

and procedures Additionally, they have made arrangements to disseminate informa-
t/Qn/cbncern1ng the objectives and methods of the research through journals and .
méwsletters of the American Medical ASSOC1at1on and the American College of
Emergency Phys1c1ans .

" Results are not yét avajlable 4
phase. As mentioned above,

7 s

\ ]
-Aé,er the data are collected and analyzed, a special “feedback” report will be
pfepared for distribution to the hospitals participating in the study. Each
hospital will receive data abgut its own emergency départment as well as data +,
about pan;1cu1ar groupings (e.g., urban-rural, small-large) of hospital emergency
departments. Research presentatiohs cmanun1cat1ng the findings of the study
will be made at professional meetings, seminars, and the 1ike, both prior to
and, after thé completion of the project. In addition, theoret1ca}, substantive,
ard methodological articles will-be prepared for publication in scientific and g
profess1odb3 journals. The final report of the project will be suitable for
publication and wide distribution. .
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<A key area in which there is an opportunity to improve the capability of '

EMS systems to reduce mortality and morbidity at an affordable cost is in
the training of Emergenly Medical Technicians (EMT's) and paramedics who
* provide prehospital care. Up to this time, however, the best available
methods for studying the performance of these vital responders have not
been reliable and have been able to consider only whether or not these
personnel performed particu}ér tasks in appropriate situations. The
measurement methods were tgtally inadequate to evaluate aspects of the
speed, sequence and qualiygg of task performance, essential features of
proper initial r@suscitat{on. In this study, trained observers will be
placed on emergency vehicles tg record the activities of these emergency
personnel. *The findings‘wil '§uovide definitive information concerning
~ ' -the relationships between_ existing profict®ny and certification tests
' -and actual performafice.- The study will also determine the best method of
monitoring performance jn the field, as wéll as the relative importance of
, training versus experienéé in good performance. Selection, training andd ///

. " employment of emergency medical technicians are significant and costly .

' components of EMS systems, and more efficient methods to assign and monitor
ambulance personnel will Rave important consequences for the budgets of
communities nationwide. Even more important, the effective performance of
the entire Emergéncy Medical Services system in saving 1ife and reducing

‘\ -disability begjns with the appropriate and ski]lfu]%dministrat’ibn of
prehospital care by the workers in the field. Ways to improve the education
and testing of these technicians will. translate directly into benefits to the

- " victims of sudden and serious illness and injury. -

, PROJECT DESCRIPTION: - | e

¢

The-setting for this project, JacksonVi]]e, Florida, is ideal. HNot only
" is the Emergency Medical Services system in this community widely considered

’ ) N . -

-
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. to be a model for other metropolitan'areas, it is also an excellent site for
systematic’ 1nvest1gat1on because of its strong, central administrative
control, deeply committed to supporting this study. "About 28,000 emergency
calls are handled each year by a two- tiered ‘system. Initial response to
medical emergencies is provided by a fire-department unit staffed by combat
firefighters who have had basic EMT training. Because of the number and

- the location of fire stations staffed by these versatile personnel, average
response time for these units is 3 T/2 minutes. Firefighters immediately
administer basic life support,_ingluding cardiopulmonary resuscitation for
heart attack victims, and cont?ﬁhe %o do so until a paramedic unit arrives
at the scene--about 4 minutes later on the average. The paramedic unit then
assumes primary responsibility for stabilization of the victim, with the ¥
fire uni‘providing assistance as jnecessary.

Observers will be guided by carefu11y-dgsigned protocols; they will glso
have extensive training both in emergency medical procedures and in methods -
of systematic observation. They will collect data on about 500 calls, *

. selected according to a sampling frame designed to focus on those incidents

which involve serious illness or injury. The source of these observed

. responses will include urban and suburban Jacksonvilte, and rural areas ’

in the surrounding eight counties. The data obtained from these
careful observations will be correlated with proficiency-test scores
and with ether characteristics, such as level of training and degree of
experience of the personnel. fhe information will also be compared with
data collected through self-reporting methods, so that recommendations
about the most accurate and efficiént approach to performance eva1ua€1on
‘can be provided to EMS system managers.

.

PROGRESS:

—_— . - ‘

The project has selected staff and is developing its administrative . .

structure and 1nstrumentatjon Actual data collection is planned >

to begin early in 1978. . .

/

DISSEMINATION OF RESEARCH RESULTS: ;\ v
In addition to presentations at scientific and profes;gonal meet1ngs and
journal articles, an important avenue for dissemination of this project
Jelates to its setting. The prominence and prestige of the Jacksonville
Emergency Medical Services system in the eyes ‘of EMS administrators and -

" policymakers, arid the serious committment which the local EHS leadership

.- has made to this project,. insure that the recommendations for system
improvement which,will be -forthcoming will have d1rect and 1nned1ate ~
1mpact on other cmnnun1ties
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LN

The. primary objective of this project is to design a set of procedures
to develop, score and interpret certifying examinations for the newly-
emerging specialty of Emergency Hedicine. The smodel resulting from
the research is expected to be scientifically sound and potentially
applicable to specialty certification iq other medical areas. ’

About thirty residency programs have already been instituted in the
new field of Emergency Medicine. A specialty certifying examination
will be administered by the American Board of Emergency Medicine
.beginning in 1977:78. The American College of Emergency Physicians, -
N representing about 10,000 physicians nationally, is enthusiastic about Vs
developing the best certifying examination possible, and has welcomed
the interest and assistance of a recognized medical education research
team, The opportunity to use research-based information in developing
a specialty exam and evaluating it empirically against physician
performance occurs-rarely. A performance-validated test will have )
direct benefits in improving and assuring the quality of emergency '
medical care, and will also be useful jn terms of -its future impact
upon certification examinations for other medical specialties.

¢ ’
PROJECT DESCRIPTION: ‘ N ) \ )
", Thfs study will build on new techniques of educational research to devise a ﬁ -
better test method for this new Medical specialty. The exaination to z
be developed and analyzed will be comprehensive (Wultf-gomain), It will . 4
] ) Y \ " *
_ .
o . A -
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N also be "griterion- referenced" that is, it.#711 be_graded in these .
_several dbmains dgainst the performance of-.a group of "exemplars"-
¢ Emergency Medicine practitioners who have demonstrated their exp rt1se
in, the field and whose test performance is therefore judged to be the
) ~ standard competency« In order to be certified, the candidate must '
) . & least mdet this standard in all”domains in contrast to a norm- i
referenced drading system in which candidates' scores overall are ranked
~ aga1nst each other,, and: an arb1tarary cutoff is app11ed (i.e., "grading ,J/’
on a curve Yoo
. The research objectives,fncTude explorations of ways to select test
) items and tq design séoring procedures for the $peciaTty examination,
ihcltding tests of reliability and content validity; comparisons of
criterion-referenced versus norm-referenced test strategtes; tests of
the ability of the exam1na11on to predict physician performance and.
competencies; ahd analyses of the judgmental processés used in cert1f1ca-
-tion dec1s1onmak1ng . , . . . . .
Data for ana]ys1s will -be obta1ned’fr0m field tests using medical students,
residents in approved Emergency Medicine training pregrams, and practi-
tioners recognizZed as experts in the field of Emergency Medicine. An
kdvisory Group of nationally recognized consultants will oversee and .
, document the research and-development activities. N : -
’ B N .
Among the thirteén research areas to be examined are such prob]ems as
the value of multiple-choice formats versus simulation formats and
the value of "tracer diseases" as indicators of clinical competence.
. Lists of the elements of -competent physician performance defined by '°
logic will be compareg with performance measures determined empirically.
"In addition, the research will include gn investigation of the predictive
validity of the examination-in est1mat1ng the performance of Emergency
= Med1c1ne practitioners. - - N

- r

3

SR PROGRESSx N . C L _ n
‘ >

‘

P
Th1s pro;ect has begyn to. examine the performance dimensions of a p1lot . '
certifying exam, and is establishing contractual relations with the
American Col]ege of Emergency Physicians. .Methods te gollect and
organize empiric data are a]so be1ng deveJoped .

‘ olsssmrmnou OF RESF.AROH RESULTS~' S ‘ ;0“ ,

- -

The results of this research w111 be incorporated 1nto‘§ procedural
model, with documentation through supporting data! aThe model will depict . ..
the development, scoring and interpretation-of certification examinations '

« with a potential for increased predictive validity relating to measures
of\competence in health.care delivery settings. = . ;
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. SIGNIFICANCE: : .
The basjc objective of this research is to develop a model for predictipg. s
the ‘occurrence of a myocardial™ipfarction (MI) -among patiénts presenting to .

an emergency room with sympfoms consistent with, but not necessarily

diagnostic of, ag MI. The model aims to improve utilization of 1imited

Coronary Care Unit beds by assuring the admission to the CCU of patients

with a reasonable probability of-having an MI, ,
¥

The research also addresses a number of §econdary questions, inciuding fhe
. following: . . : : :

N

alc'Hhat are the:proportions agg‘deterﬁinants of false posit{ve )
admissions and false negative discharges of MI patients from

the emergency room?

14

b. What are the risk factors, histd}ical,‘clinica], and?eiectroL'
cardiographic parameters used in making.correct and fncorrect .

CCU admitting.decisions by the housestaff? %

*

c._What are.the effects of social characteristics of the patient

and the physician.aid of varfations in staffing patterns in making .

correct -ang .incorrect admitting decisions’ by the residents?

'd. HWhat is ¢ :effect of an information feedfack tToop, usiﬁg a .. -}

logistic regression model as a-spurce for objective prognostic )
C admission criteria, on reducing errors in judgment by the house- Z{,
» . .
>

staff?!

This prognostiqtmoéel.is designed to be.operatioda?]y-pfaétiéé] and applicable
for ultimately sup%lementing physicians' .
- -‘v" " .;

\ . ¥ 4

diagnoses in the Emergency Room.
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Although recent studies have questidmed the effectiveness of intensive
c?gonary care ‘in influencing outcomes for hospitalized patients, it is still
widely believed that CCU's are beneficial. The litergture suggests that
further -analysis should be directed to patients who are most likely to derive
£he greatest .benefit from CCU care. There-is no serious disagreement among
American physicians about hospitalizing in CCU's all patients yith bona fide :
y~yMI's-in order to monitor arrhythmias and intervgne early with drugs and/or
defibrillation for potential)y life-threatening arrhythmias. The practical
and critical question pertains to that .group of patients admitted to the
CCU who do not have infarcts. A reduction in the number of these “false
positive" admissions represents one method for .reducing the oyeral] costs of
_ this very expensive care unit. Ten years of rapidly rising costs/due to
proliferation of CCU beds, inflation, and médical .mappower limitdtions have
engendered a rethinking of the essential cost/effectiveness ratio of these
specialized units. The cost data are well known: CCU beds are.at least 25%
more expensive than routine, hospital beds, CCU per diem costs have risen
by more than- 100% in the past five years,” and serious shortages of nursing
St staff exist. . .

. _ Thus the practical and critical focus, in the cost/effectiveness question
. 4s related to that proportion of patjents admitted to the CCU who do not

have Hls. : ’ CN

PROJECT'DESCR}PTIQH: -

-

. A multiple-discriminant logistic regressidn model for predicting the --
occurrence of an MI in the context of patient admissions and discharges frem
an emergeney rooq is being developed. The model is based on empirical observa-

. tions of 174 variables available in the emergency room (ER), including

i patients' risk factors, presenting historical and clinical parameters, initial
- ECGs, symptomatology, and social and organizational factors. The 174 yariables
are reduced by cluster analysis into mutually exclusive and clinically {ogical

‘clusters which will be correlated with the final diagnosis of HI and with

false positive ‘admissions, and false negativé discharges. From these correla-

.tions, equations predicting each of these outcomes wilt be developdd. Lastly,
* . over a period of a year, during alternate months, the predictive results of ~ T

.these equations will be available to the admitting ER physicians on a patient-

by-patient basis. The-utility of such predictive equations as a supplement .

to the clinical decision-making proc€ss in the ER will be examined as to their

* effect on increasing appropriate admissions and reducing false-positive
admissions and false-negative discharges. This model.can easily be extrapolated
to admission-detisions regarding a large array of other tommon medical problems
seen, 1n emergency rooms. [ ' . .

-~

»

. The Q%udy’is being conducted dt the Boston City Hospital, which is located fn
- Roxbury, Massachusetts and serves an inner-city population. .

. - . ~ . /
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° ¥ Any patient who preseénts to the ER with one or mot¥ of the‘Rotterdam "UMfR" 4

symiptoms, and signs an informed consent form, is.eligible to papticipate
the study. This 1ist of IMIR symptoms is.derived from ;he'Ne;ﬁer]and's IMIR

s (Imminent MI-Rotterdam) Study, and the symptoms are as folloys: o
( recent chest pain - recent unexplafhed:syncope
recept unstable angina pectoris recent ‘unexplained tiredness
* . recent unexplained dyspnea recent unexpiained irritability
recent unexplained palpitatigns. ~ recent ungxplained fear or tensenes

-

recent unexplained upper abdominal pains other reasons - . )

A1l eligible study patients are identified by the triage personnel im the ER,
and then the research assistant interviews the patient, draws bloods for cardiac
. enfymgs, gnd takes an ECG. .- . : . .
Patients who are ?dmitted to the hospital are foltowed during hospitalization,
;at which time ECG& and.cdrdtac enzymes aré cgllected, and a questionnaire
given. Patients wid are eligible for the study, but who are discharged fro the
ER, are scheduled for a follow-sp appointmept within 72 hours, at which fire a
.. second .interview, ECG,-and set of enzymes are obtaimed. Based en this follow-
"up information, pgtients Fudged by the ER admitting residents to be in need of
. immediate medical care are admjtted forthwith. e
Performance of the triage personnel is monitored routinely by <a daily
. review of all ER charts, - )

2 o

" PROGRESS:’ : S ' .
« + Data collection was begum prospectively on September 1, 1976. From that
© date until danuary 15, 1977, 421 patienﬁs presented to the ER with one of the
IMIR symptoms. . Of these; 161 were discharged and. 260 were admitted as -
inpatients. Follow-up is successfully completed for 92% of the admitted and
the discharged patients. Initial analysis of the data indicated that there
‘ were many variables capable of discriminating Yn varying degrees of precision
‘. "between triye positives and false positive.patients, suggesting tHat a series
e OF Weights is necessary in such a predictive model.
To be of greatest use, any model employed in an ER must be capable of
synthesizing and reducing massive amounts of input data ipto a small series
- of predictors which will yield discrete probability statements.: To arrive
at these predictors, the investigators exanmined the relative diagnostic value
of 174 variables available in the ER in 311 combinations for all patients with
one’ or more’of the IMIR criteria. F§fty=nine of the 174 variables occurred
with greater than 20% freqitency in the ischemic heart disease and non-
ischemic heart disease patients, The 59 variables were reduced by cluster
~ analysis into 22 mutually exclustve and clinically logical clusters. A step-
(. Wise discripinant function identified nine of these clusters as adding -

. ; v N
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s1gn1£1cant pred1ct1ve power to the d1agnost1c ‘mode¥. The contribution by
cluster was; ‘ ] , L -

. ECG ~ (.179) -~

> Past History MI (.097) : . -

Chest Pain (\045) “
. Transportation (.017) i ’ ,

Demographics (.010) v ,
Palpitations (.006) ‘
Day of Week ) (.004)
CongestivelHeart*
Failure T (.008) . > .
Symptom frequeney (.004).

In compar1ng the ‘diagnostic classifications pred1cted by the result1ng model
with the accuracy of housestaff physicians' ER diagnoses, it was found zhat

the mode] was capable of correctly reclassifying 84% of patients into correct .
.diagnostic categories. The physicians classified 81% of the patients correctly.

" The data suggest that the model, in conjunction with the physician's diagnosis,

L

can diagnose ischemic heart diseasa correctly 1n 94% of patients.

In year 2, this model will be app11ed prospect1ve1y, both 1nde€endent1y and in
canaunct1oﬁ.w1th house officers’ diagneses. During six randomly chosen months,
the model's prediction of .the probability of an MI will be compared retro-
spect1ve1y to diagnoses reached by ER physicians. During the other six months,
the model's pred1ct1on of the probability of MI will be calculated and given

to the Junior'Resident making the diagnosis. The ReSident is expected to

take into account this probab111ty # reaching an adm1ssion/discharge

decision, but is free to ignore this additional information, This controlled °*
trial will be essential to.transform-the model into a practical clin1ca1

tool and to de]ineate 1}5 areas of potential effectiveness.

The final model wi)l permit.the synthesis and quantification of ‘large amounts =~ <

of input data which affect admission/discharge decisions.of patients with

suspected myocardial infarctions. Potenttally, this model cam delineste the--o « oo
relative tontrjbution of multiple sets of factors in the decisidn making

process, including the’ 1nappropriate influence of social factors and staffing
patterns. In addition, the model.will be able to be ut111zed in an educa-

tienal program for housestaff. : .
In summary, this model has three potential areas of significance. First, the
model can be useful in insuring appropriate utilization of CCU beds. At

+ today's CCU inpatient cost, even a small percentage reduction of false positive

gadmissions can result in large savings countrywide. In turn, reduction of

v

o

false negative discharges might lower the out-of-hospital case fatality rate,
in that two-thirds of this latter group’of patients have been seen by a
physicfan a. short time before their terminal event. Second, the model can be
useful as 2 teaching tool-for housestaff, especially in, de]ineating the
influence, of social/organizational factors on these decisions. Thirdly, the
mode] can be expanded to include many of the. other emergent clinical problems
seen in medical emergency reoms. Such a model lends itself as an adjunctive
predictive topl which can easi1y be incorporated into the clinical decision
‘making. process in that environ.' ‘A :
% - C ’ .
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bISSEHINRTION OF RESEARCH RESULTS . \\\\\
Presentations R ' g ’ _ . '

\ * ’ ’ [}

M. Pozen, R. D'Agostino, J. Guglielminb, N, Teebagy, L. Bielawski, W.'B. Hood, Jr.:
Reldtive Effectiveness of a Multiple Discrimipant Model Versus Emergency Rop? T
Physic¢ians in Diagnosing AcutesMyocardial Ischemia. -Paper to pe presented to-

tgp American Federation for Clinical Research, May 2, 1977, Washington, D.C-

American Sfatistical Association and the Biometric Society, April 30, 1977-
Comparisons of Predictors Made by Logistic Yersus Discriminant Models for
Diagnosis of Myocardial Ischemia. .
American Heart Association, May 20, 1977 - Presentation of Logistic Begression
- Model for Predicting Acute Ischemic Heart Disease - A Retrospective Analysis
Based on 750 Patients. . ‘ ' ) B

Publicatiens - . ‘ R ' ’
““ .o * .
Relative Effectiveness of a Multiple Discriminant Yodel Versus Emergency Room
Physicians "in Diagnosing Acute Myocardial Ischemia - A paper prepared by .
Or. Pozen'and Dr. D'Agostino, which will-be presented at the Nationa) -
Meeting of the American Federation for Clinical Research and then formalized

" for publication. ) o

A second article with Dr. D'Agostino as the primcipal author will focus on
the statistical aspects of this analysis and will be submitted to a biomedical/
statistical .journal. Co - '

-
-

An Analysis of the Rose Questionnaire - An Emergency Room Update. This article
will focus on some of the fairly significant disparities between our findings

concerning the use of the Rose Questionnaire and the original Rose Questionws
naire as published .in the Bulletin of.the World Health Organization (27:645-58,

&
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Assuming that one or-more of the abstracts listed above will be accepted, in
a like manner, papers will be presented and submitted for formal publication
soon after the meetings in which they are given. ) : :

4 - . . 2z * / ¢




4 . ‘\ 3
FITLE: Outcome Méasure Of a Suburban - ERANT NUMBER: 1 R18 HS 02456
Paramedtc Progran . , i : B

.

GRANTEE INSTITUTION K1ng County Health Deparu?ent

: PRLHCIPAL'INVESTIGATORE ) FURDING LEVEL: $89,555. FY 77

$€8,562 FY 7%
Lawrence, Bergner, M.D. : : .
Qirector \ . i
Seattle-King County Departn»nt . ' '

of, Pulic Health . xOxAL PROJECT PEQ‘OD 6/3C/76-
1500 Pyblic Safety Building , .o 3/31/79
Seattle, Yashington 98104 - .

(206) 625-2164

»

3 ’ : . ‘ . . -8 .

SIGHIFICACE ‘\

o 1}

A proliferation of emergency n£d1ca1 services has occarred natxoralij during
the past five years, The heightened interest amd corcern for emergency
services has beep manifested by the training of thousands of Emergency

Medical Technicians (EMT-A's) and paramedics (EMT-P's), the establishment of
local Ehﬁrgency Fedical Services Coord1nat1ng Councils,. and drarat1c popularx-
zations in the media.

The professiona] and public interest in emergency medical services has been
accompanied by a need for evaTuation of these programs. The Emergency Medical
Services Systems Act of 1973 requires evaluation ef Fedenally funded programs.
In addition to this mandated requ1renent there s a general demand for
accountability of the programs,

The goal of most emergency medical systens is straightforward* to reduce
mortality and morbidity resulting from medical emergencies. Evaluation should
be designed to measure this effect. Host evaluations to date consider the

W‘“““““‘"ﬁf‘ﬁttﬂ‘fé"ﬁhﬁ' “procEss ot T INE VaFI6Us” paraiﬂe‘d'sc programs. Théré have beér few

studies eva]uat1ng outcome results.

_This study és the first nat1ona11y to evaluate cr§t1ca11y the outcome of

paramedic s rvice in a suburban comunity. The results of this study will

define for other suburban commun:ties the benefits of such a program for - -

treating cardiac arrest.. 7 . . B
of nattoha1;51gnificance is the fact that t;E study will a]]ow def1n1t1ve
comparisons as to the cost of paramedic services and the effectiveness of
such programs," specif1ca11y how many lives can be Saved at what economic.
cost. *The costs of training and equipping paramedic teams are considerably
greater than for EMT units, and it.is tremendously importint to establish
that these additionalacosts are warranted: in terms of improvements in

morbidity and mortality. Such cost-effectiveness analysis will have considerable
impact on national policy formulation. . .

| . ~
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,On a local level, the King ‘County Council has expressed interest in the .
study and has stéted that the findings will play a significant role in future
allocations of resources for paramedic programs. This project demonstrates
that ‘outcome studies afe feaSible andfuseful for evaluating existing paramedic
programs throughout the nation. C ' :

\ PROJECT DESCRIPTION: iy N

The aim of this study is to determine whether the addition 6f a highly

" sophisticated, and relatively expensive paramedic program in a suburban comrunity
can improve the outcome of cardiac emergencies more effectively than the basic
fire department EMT program presently available in the study area.

A before and after study design with two centrol communities is being ysad.
The study will progpectively assess the outcome (death, admission %o a hospital,
discharge fron a hospital, apd survival six months after discharge) of cardiae.
. emergencies which occur during 15 months in-the study community ‘(poculat or
: 320,000) presently served by EMTs:, a pararedic control corrunity (populetion
220,000) and a non-paramédic (EMT) control corrunity (population 100,30C, .
The Study community will then have pararedic services added and another 5-
month prospective assesshkent of outcome will be made in all three areas.

Data are coliected on all sudden cardiac esiergencies which occur n the stucy
and control communities and which meet the.case definition. # case is cefined
as a patient who receives cardiopulrmonary resuscitation (CPR), following
circulatory arrest in a non-traufia situation occurring outside hospitals. 4
surveillance system.has been established with the cooperation of public and .
private agencies. A1l participating agencies (fire departments and districts,

~ ambulance companies, hospitals, and police departments) notify the research
~office of each CPR event within 24 hours of the everit. If hospital admissign
occurs; the hospital is contacted for follow-up irformation.

= In order to assure 100% reporting of all CPR incidents, redundant collection
systems-are maintaimed. One system involves review of Medical Incident Peport
( forms sent to the Emergency Medical Services Division of King County by 75% of
e the fire districts.and departiments. . A second.sysiem. involves Faintemance of - -
" hospital emergency room logs. ' These logs include name, date and emergency
agency for patients arriving in the emergency room who have received CPR. In
addition to the information requested on a questionnaire, the study obtains
information from the King County Medical Examiner's Qffice. Thd\cause of death
as listed on the Death Certificate is also obtained.’ - N
‘O the basis of the/questionnaire, hospital record room information, informa-.
~ ' tion from the attending physician, autopsy reports and death certificates,
cases are classified into etiologic categories: cardiac, respiratory, suicide/
ozerg;se, etc. Cardiac incidents are further classified by type of cardiac '
r yt . [1 .

’ ’
e . ”

_The final outcome measure is survival at six months foliowing admission-to the
hospital. To determine the functional status'of patients, each patient’is
interviewed using the Sickness Impact Profile (SIP). . This is a 136-question

i
Al .

’
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. health status measurement too] des1gned to detenn1ne the phys1ca1 and the soc1a1/
- : emotional health status of the patients. In addition, all patients are asked
‘. a small series of questions develeped. specifically for ‘this study. This latter ~
’ group of .questions includes descr1pt1ve information compar1ng current eriployment -
and the ability to care for self with ‘the situation prior to their cardiac
rrest. 1so, information on hospital admissions dur1ng ‘the intervening six
months and other pertinent jnformation is co]]ected

PROGRESS : . ' S :

»
.

* The results, reported here encompass only nine months of the prqjected 30-month
study period. The vast majority (83%) of the 304 incidents which occurred
from April through December of 1976 were cardiac with a relatively small per-
. centage representing respiratory, suicide/overdose, drowning and other. of
the 304 cases, 75% diéd before hospital admission and 25% were admitted. A
) total of 14% survived to be discharged 'from the hospital. In the paramedic
, area, 37% of the patients were admitted as compared with 18% in those arees -
served by EMT's,"alope. Thedifferences are not only statisticdlly significant
But large, showing that the parariedic areas have the Highest adrission and
d1scharge-rates, approximately twice as high as the other areas.

Most of the patients (72%) are maTe. The average age of all patients is 58
+ years. Admifted patients averaged 56 years of age apd discharged patients
averaged 53 years.

-

1

> Some va11d1ty is given to the wse of response5{1me as an EMS Syster perforﬂa ce

2 . measure by the finding that i€ CPR is initiated within less than four minute
after collapse, there is a higher Yikelihood of admission (45%) and discharge
(16%) than if CPR is delayed by four or more minutes. When CPR is delayed by
four er more minutes, 34% are admitted and only 6% are discharged. Given that
CPR is begun early, however, it may.be that the length of time it must be
maintained before more definitilve steps are taken to stabilize the patient
becomes acritical determinant of survival. Paramedics can perforn cardiac
defibrillatién and other procedures which must’ otherw1se await transport to

< . the hospital., .

‘‘‘‘ e e ottt A A A A A
D

At this peint the long-term outcome, survival at six months, is not reported
because the study has rot proceeded far enough to make mean1ngfu1 conclusions..
- Although only preliminary .findings on the first nine moriths of the study are

reporfed, it is apparent that an_outcome study ut111z1ng a before-and-after

- design-with control communities is feasible.™ It is ahticipated, that the -~
‘findings at the conclusion of the study will allow definitive statéments as'to
the value of a paramedic program in reduc1ng card1ac mortality in a suburban
setting. ' ‘

DISSEMINATION OF RESEARCH RESULTS: ‘; .

" 1. Abstract presented to the Hat1ona1 Eme;gency ‘Medical Services Eva]uat1on
Symposium, llew Orleans, January 10-11, 1977
?

LR Y
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Abstract accepted for %resentation to the Amerjcan Public Health ‘

Association Annual Meeting, Washington, D.C., Octobér 30- November 3, /.
1977.. ' L : i//

Abstract submitted for preséntation to the Robert Wood Johnson Clinical’
Scholars Program Annual Meeting, Lincolnshire,-1]1inois, October 26-30,
. . .. / T

-
s’
»

SeveraTl papers are in preparation. Because of its potential national
.significance, requests for information,about the project have been v
received from numerous emergency medical programs throughout the natiom. |
Hany requests: for ihformation are received from elected officials, press,
and emergency agencies in the Seattle area also.
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SIGNIFICANCE: ° _ T, Ki

The significance of assuring the/quality of care provided by the emergenty’
medical services (EMS) system cahnot.be overstated. The emergency medical -
team is usually the first to provide care to the patient in life-threatening
situations.: In the case of acute illness or injury, the patient turns to
emergency medical seryices for cark that is not immediately accessible else-
where. Even in-situations of less acute illness or injury; the public utilizes
emergency departments to seek primary, rion-emdergent medical care - particularly
.when a private physician is unavailable. to them (due*to reasons of‘time, money,

. or knowledge). Thus, the EMS system addresses a wide variety of emergent and,
non-emergent situations that call for immediate action. Qften action must be .
taken under extreme préssures.of limited time, inadequate information about the
patient, and incomplete information about the patient's illness. The quality: ,
of medieal care’ delivered at this initial contact with the health care delivery
system.can directly, and often seriously, affect the subsequent course and
duration of the-patient's illness. The social, psychological, and economic costs
6f illness and disability can be greatly reduced when the highest possible ot

X "quality of emergehcy medical care is assured.. The potential of decreasing human
.~ suffering-and the costs of this suffering to society are well worth the effor'ts
cuprently being expended. Cor
. / b

2

3

PROJECT DESCRIPTIOM: o T PR

-

Quality assurance implies the use of the principles of, evaluation to assess * ™
the quality of current care ang jmprove future care. Assessing quality in
emergency medicine invelves selection df the appropriaté iliness gi injury types .
to'be"studied, determining the type and source of data to collect, gefining’

* ' triteria against which acfual care can be measured, developing“methdds for
scoring and summarizing the results and developing methods .for using these Ty
results to improve the quality of care through feedbsck and education. A total

L 4
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system of quality @ssurance should include all stages of the EMS system: pre-
‘hospital, emergency ‘department, in-hospital, and, ultimately, outpatient follow-
up and?rehabilitatioq. The comp]exi}jes.pf such' an evaluatign system require
development of a prototype, or models that can then be testEE, refined,
" implemented and expanded. ' . '

‘ , . o A . o
- The purpose of thi% research §s to design-and test a model for a Quality . , .
Assurance System that-can be used in emergency -departments of arge hospitals. = |

(25,000 or-mere patient visits per year). The focus is on the steps in the-
emergency medical care proeess and their effects on the patient. The scope
is to design: 1) methods for selecting ‘the appropriate illness and injury
types for evaluation; 2) criteria for evaluation measures;~and, .3) basic data"
collection tools for evaluation. . ; ' : .

-
K

.
t

‘ Thé laboratory for this research is.theiclini;al division of the Department
/Qf Emergency HMedicine, Los Angeles County-University of Southerp California

-Medical Center. MHith nearly 5,000 patient visits per week, this environment
provides an appropriaté setting for gaining information on the. emergency
,medical care process and for initial trials of data collection tool<.

Selection of I1ness/Injury Types . C e
Emergéncy medicine is a specialty-with unique problems of diagnosis and
-treatment. The presenting symptom complex and medica} history of the patient
are often unknown or incomplete.. Treatment.of the patient often requires a
rapfd response by the \emergency fledicgl team in order to stablize and/or
support- 1ife. At the very st, the emergency medical team must provide *
tempofary comfort, relief gr interim.care to the patient until more extensive
diagnostic testing and definitive treatment can be undertaken. Given this '
unique circuimstance, sefection of the illness and injury types for study cannat
be based solely on spgcific diagnoses. The appreach has been to develop a

‘working list of Il ss/Injury types,that'includes presehting symptoms as well
as diagnoses.\§ . _ ' :

~
‘A syStematic approach is'usesto«ideatiﬁymiheclJABass¢Lq§un&(tybes to. be

setected for indepth evaluation. The selection mgthods -should’ be adaptable to
the needs of individual emergency departments, and*shoyld consi@er the complexity

~Qf recognizing and treating,eash clinical problem as well as its frequency in

the depattment.: The procedure designed for selecting the-study ‘types includes:
1) periodic survey of the patiént population and changes in ‘problem character-
istics;; 2) rating of the I1lness/Injury types; 3) analytic review for special
probTems; and, 4? final selection, Each emergency department may have unique
medical factors or practical probiems that influence the choice of Il}nes:?P
Injury ‘types for evaluation. The value ?f a systematicsgpproach to these
choices s to accomodate any suth special problems.
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Development of Cr1ter¥a for Eva]uat1on of Care T
\ - ) \

In order ’to deve]op a quality assurance-system mode], cr1ter1a descr1b1ng

appropriate emergency medical care need to be defined. Evaluation implies some

degree of judgment and subjectiyity. To the extent that the basis of thesp + -

_juddments can be defined,explicitly and ordered in advance, evaluation gfforts . !
. *will become more ebjective.. Evaluation.criteria are needed to gafine some

minimum level of appropriate emergency medical care. Such c
sp_c1f1c enough. to a]]ow measurement, but flexible enough fC o :
circumstance and -unique department organ1zat1on Individuall standards for
each case seen in an epergency "department would be 1mpract1da1 but genera]\ .
patterns oft treatment for specific categor1es of J]]nessscan be*deve]oped

The cr1ter1a.f0r qua11ty emergency medical care _£an best be defined by ‘
professional medical peer cansensus. A rese reView committee was - .
formed to- deve]op reséarch "heuristics” (™., .genera erns of treatment y

for specific I11ness/Injury types). Once such general patterns are definéd,

the medical steps can be refined into a flow~chart format (algorithm) that

“identifies the m a;o r decision and management points in emergency medical care. .

S R . *

Development of Data Co]?ect1on Tooﬁs - - Il N

The focus of this model of qua11ty assurance is evaluation of the actua1 caré
and-treatment process. This requires data on the events that actually occur.
Data collection tools have been developed and are _being continuously refined.
These have included: 1) observat1on of patient management by trained observers;
2) analysis of pat¥pt mandgement records; 3) telephone interviews of patients
regarding their conditions; and, 4) a pilot study o? pat1ent att1tudes toward

the care rece1ved .~ ,

. 0bservat1on techniques were used as a pr1mary data source, since entries‘in

the medical record cannot be ytiliZed as the soie source of iriformation on
treatment events. Medical.records usually contain enly a portion of information °
obtailhed about the patient and the care.delivered to the patient. Observatidn
yields additional information regarding what is done, what members of the staff
are involved, the order 1n wh1ch items are done, and the time taken to perform
these services St . R

£ar1y obsérvation stud1es d1d not yield enough deta;l regarding the med1ca1 ) ’
history.and physical examination, and.therefore,.observation techg1ques are

being refined. Medical history and physical examination forms are being tested

fo\ the medical record. A basic problem of quality assurance is to capture’

Ted 1nfa5gation on the history and phy§1ca1 The emergency medical team,
more .often than not, performs procedures and gbtains relevant information, about
the patient, but simply does not have time to recorg it. . This problem will »-
not be edsily resolved without providing technical support to the clinical

byS{:search personnel as possible additions_to the current limited forgs used
t

2

~

staff in thé form of computerss human scr1bes or other personnel assigned the ~
task of medicai documentation, bt
I( ‘. -

&

.~
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- Progress- to-date‘on the project can be.bris

T

- .
] T

fly summarized as follows:

LTS

-fllness/Injuiy Types. Fiféy-six Il1ness/Injury types have been

.+~ identified through surveys of

patient populations and’ emergency

. Physician task analysis,

A trial physician rating

system of these

ITlness/Injury types has been attempted. -7

-

] ' 2. (Critetfia for Quality. "
- * .a. Research Heuristics. Fifty-six preliminary research heuristics
»;;’ which defi?g~the basic ingredients of emergency medical care
- " “for each #11ness/Injury type have been deweloped and refined

analysis- ¢

4

- ~by research peer review through case review and
procedures. T . .

. ) . < =x
b. Research Algorithms. Twelve of the above Iiness/Injury types
"have beeh developed into reseagch algorithms (flow-charts) -
which define the major process steps in emergency medical care,
the procedures to be performed and the drder of performance.

-t

3.

Data Collection Tools. -, : "

&. Process Observation, Systematic observatior of the treatment
"process has.been developed, and refined to acquire more detailed
information on the content of .the ‘medical history. and physical

examination. Trained data collectors are cuyrrently pilot testing

medical history and physical examination forms. The feasibility

of using such forms in lieu of the standard method of recording
- information is beipg assessed. :

- .t
)

A singular problem of quality assurance-is
- the need for valid outcome measures appropriafe to emergency

. o medjcipne. Problems of develtoping valid outcome measures are

"+ compounded by difficulties in contacting patients for follow-
up and medical care they receive elsewliere. Simple outcome
measures that are clinically meaningful and useful. to quality .
asstrahce are unavailable, Considerable-work on this important
. ] parameter of quality is still required, - : )

s - N

- - b. Yutcome Measures.

.

]
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DISSEMINATION OF RESEARCH RESULTS: - ,
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Publicatiens. ‘ . .
"G, V. Anderson, A. Roy, G. L: Looney, and P. M. Donnelly: A Unique Approach
.- _to Evaluation of Emergency CareéFQBCEP, June 1977. ! ‘ i .
G. L. Looney, G. V. Anderson, A. Roy, R. Scharf; and P.M..Donnelly: Algorithms-
. in Emergency Medicine; Accepted for presentation at ‘the Annual.Scientific |
Assembly of the California Ghapter of American College of Emergency Physicians.

San Francisco, June 8-12, 1977 (Im preparation for publication.) :
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" .. identified. Before objective

* The question being asked ir this research is, can the severity of a patient's

- .omisleading information for systel planners afid policy makers. ~ |
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Injury as a disease comprises a wide spectrum, from the very minor to the f@
instantaneously lethal Singe.trauma is the major cause of death up to the L e
age of 37 years and is a\ﬂggor cast factor in de]ivering emergency health . .

care, the treatment of injury ,fgg?n strutinized. and certain deficiencies
valuation of the quality of care being provided

to the injured can ocgur, and before comparigons can be made and imprgvements

identifietr; some method to describe the .extent of injury accurately must be

developed. - : ) ~ K

.
< . + . > s
y b ~. ’ B
.

. injury be descriped ip quantitative termstas a function of various anatomical
and pathophysiological states and does this ‘quantity accurately correlate with
outcome? . . S A BN . ' -

- -

& . 3

Previous attempts to develop a sPstem for scoring injury severity have relied b f
heavily on arbitrary assidnment. of scores to specific_anatomical injuries or '
physgiological states, without any proven correlation to severity or outcome.

{Attempts to evaluate system performance or compare different methods to

allocate resources which rely on such arbitrary measures. are Tikely to provide

-,

This research projébt builds upon and refines ear{ier efforts directed towards
establishing a numerical. index of severity of injury which directly correlates
with patfent status and outcome. Firmly based on a concept of the pathophysiology

" of injury;:the research project aims at testing and refining three different

indices which independently and collectively are predittive of patient status. ,
The ‘indices are Blunt ARatomical Index (BAI), Acute Trauma Index (ATI) and .

Triage Index (TI). ‘Each indek was formulated from patient data customarily

optained to assess and“treat trauma victims...Pattern recognition and systems

G

%analysis techniques’arg’used ;o.fprmulate each index on the basis of probability

Sutcome.” ¢ L . . '
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The indices are defined as follows: BAI is the probability of patient survival
based upon site of anatomical injury; ATI is a calculated score derived from
measures of the biochemical and pathophysiological response to trauma; and TI )
. is 'the-score related to probability of patfent status based upon ten physiologica
parameters.which are obtained to assess clinical status in the prehospital -~ -~
- phase or immedtately on entry-to a hospital. . :

! ]

L)

- : L e e

PROGRESS: - . o e
. =

£ Dur{hg the first year of this research effort! operational definigions for the

) data elements in the Triage Index:were devised, tested,” revised aid then
accepted for implementation. The data collection forms for the ATI and BAI were
devised and’ tested. Subsequent modification lead to combining the two forms.
Protocols for .identification of the patient study population were develdped and
explained to all pgrsonneT. False exclysions are analyzed by individual,. time
and shift and special meéetings keld to correct deficiencies in data collection.

The problems in improving interrater reliability for the data collection
- personnel prompted several changes from the originally proposed methodology.

- The lack of adequate opportunity to test raters on patients With abnormal '
§é!ns in the emergency department required that personne] be tested in the
intensive care units. Mechanical testing devices have aTso been used where
appropriate to validate the standard rater and._all data collection nurses.
Finally, tolerance ranges were established for all data items to reflect
acceptahle levels of disagreements between the standard and the raters.

<

s The. original Acute Trauma Index being tested preSented problems in the emergency

e department because of inconsistent application. .As a result a new ATI was
developed using variables which arg readily available. .This new ATI is now in
the testing stages. A Surgical Shock Resuscitation Team was formed in
February, 1977, to respond to. the needs of acute critical patients presenting
to the emergency departiment. Incorporated into the feam protocols are the
desirable and clinically warranted méasurements of the paraﬁé%en&_ggefzg original
ATI, thus pérmitting validation of jt. Continued modification of t I'to .
improve its ease of use and prognostic ability is being pursued.

The project relies.heavily upondhe accuracy of the data coltected by a number '
of pecple. A strong.emphasis on confinued eudcation has helped ‘to minimize
-the potential impact of these problems. - \ . . )
As of February, 1977, 568 patients had been included in the study population.
Testing and validation.of the' Triage Index on 381 patients. ghowed a 98% ’
correlation with- the outcomé of dgath. "However, the limited num¥er of deaths °
(21) indicated that-at least 1,000 patients.will be required to test the indek
adequately. Testing of the Blunt Anatomical Index to prédict individual out-
coie and expected deaths for the population under study was carried out on
271. retrospective and prospective patdients. The index predicted ten deaths ,
and ,th&ekuere,' actua_]}y seven, , ¥ ” ’ - .
The validity of the new ATI is still being tested. Data are a]gt,being collected
. to validate the original ATI. . - , )

>
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As a result of the reséarch, a new'codﬁng system for penetrating.imjuries is - =
being developed and will be submitted for inclusion in the 1978 revised Inter-
national C1as;ificatien of Diseases. ‘
- S . L -
DISSEMINATIONOF RESEARCH RESULTS:.. R -

N

H. R. Champion,. We J. Sacco, S. Hannan, "Quant‘ification of Human Injur}" ¢
: Emergency Medica} Services Bicentennial Symposium, Baltimore, Maryland,
. -May, 1976, . . - _ . .
X ".S.'Hannan, H. R. Champion, W, J. Sac::o, "An Objective Triage Index" ACEP/
*- EDNA Symposium, New Orleans, October, 1976. -

- Hf R. Champ;ion', W. J. Sacco, "Quantification of 'Injur_y" Proceedings IEEE, -
November, 1976, . ) -
H. R. Champion, "Evaluation of Crifical Care Units, Facitities Evaluation,-,
Transfer Agreements" Emergéncy Medical Systems ymposium, New Orjeans,
“January, 1977. i - /;a‘ . .

?

y —+ R Champiens "Prophylaxis and Prognosis n the Critically Injured”
2nd Annua} Symposium, Ontario Regional Tra Progdram, Totonto, 1977.

. W. J. Sacco, "Evaluation of Injury™ kgio’naf" Bneréency Medical Service
. S_mposiwn, Baltimore, Maryland, 1977. A a
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 SIGNIFICANCE: _—

There are approximately 54 million persons in this country who are classified

i a]_areas. A rural area is defined, for national census
purposes, as afy incorporated or unincorporated area having a population of
less than Z,500~persons.. This study will focus on those areas with under
1,000 in population. Using a conservative estimate derived from census
information, one can expect to find 10,910 places across the nation with
populations of less than 1,000 persons.

: It has been stated that rural residents have emergencies .that”.. potentjall
or actually are more serious than those of urban residents.” (Waller, 1969
Part of this suggestion is in consideration of farm work, which is one of
s, thg most dangerous occupations in the U.S., following only copstruction and
mining with respect to’the number of injuries sustained by workers. Addi--
tionally, the high proportion of elderly 4n rural areas contributes to the
- . seriousness of medical emergencies. - = ,

»

Macting ‘the emergericy medital needs of this population is confounded by
estimates that rural areas have about one-half the access to medical resources
as compared to the rest of the nation. Othgr factors related to problems of
.+ . ¢dealing ﬁjth rural emérgensies include: ' . ]
{1) Llack of physicians, ambulance services, or.other medical
- | resourceés in the immediate area. / S

.)h?) Ambulance personnel are often volunteers and are not always ;
~ readily gyvailable. ‘ - ] }

. (3y Distanices to advanced medical resources which are often great.

-




.
%

]

.also act as a coordinator, organizer,

- . - pulmonary resuscitation,
-,f‘ . b

Justin. A, Myrick, Ph.D. o ] ’

- . K . ‘

(4) An insufficient.number of cases to justify anQ(or support readily
available [EMS resources.

(5) The wlde separation of residences; awarehess of nged for medical
aid and calls for assistance may be prolonged. S

(6) A high.proportion of non-res{dents, many not knowing how to
access the medical assistance system. , ) -

>

“The problem of response time, a critical factor & reducing morbidity and

mortality. of.patients who are severely i1l or injured, is particularly
difficult to deal with in rural comunities. "Response time," defined as

the time between receit of a call for service and the arriva) of afpropriate
medical resources on the scene of an.emergency, dées.ngt reflect. the total

delay éxperienced by a person in neeqd of medical attention.. An important delay~
factor is thé time between recognition of the emergency and the time the
appropriate médical resource is contacted. Further, a central dispatch system .
(911) which helps in identifying the proper resource, sbtaining the correct
telephone’ number, and making contact with that resource,. usually is not
available to rural commdnities, especially the Tow-population ones 1ike those

. in the study group. _Hhats more, many rural communities do not even have

- actess to public safety resources. Thts is especially true.dn unincorporated -
+  "aréas with.no police or safety resources. In“many cases even the nearest - .
" .7,. sheriff or highway patrolman is many minutes away. Hen&®,-this study seeks to

demonstrate and evaluate an innovative approach to improved emergency medical

care in rural areas by reducing response time and fostering more timely and

effective delivery of that care. . '
—— 5

‘PROJECT DESCRIPTION:

-

These investigators have designed a demonstration study which\will evaluate the
usefulness of trained volunteer Emergency Medical Coordinators (EMCs) for
medically-isolated rural communities. These EMCs are conceptualized as being
highly visibte, well-respected and motivated meﬁbgrs of ruraT.canmuﬁ;ies who
are trained to be first responders to medical emergencies. The EMC will not
only directly provide readily accessible emergericy medical care, but will ™

arngd informationgl resource for the EMS

1 i -

needs of the community in which.she/he 1Aves.

Two volupteer EMCs (one primary*and one alternate} will be sélected in %each of
50 communities within a 50 mile radius of Atlanta but beyond the suburban/
commuter area.  Through the cooperation of community leaders and organiza- -
tions such as the elementary school principal, the mayor, a‘local minister,

- a local businessman, civic groups, fraternal groups, PTAs, local churches,
_town councils, and Tocal industry, both volunteer EMCs and sponsoring

organizations will be identified. The next.step will be to train the EMCs

. - *in advanced first aid and emergency care, emphasizing patient. stabfl¥zation™

afrway management control, hemorrhage contrdl, and cardio- .

1

concepts of
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The training courses will make use of National Red Cross and Georgia Heart
Association materials and certified instructors. In addition .to the training
in first aid, £he groups will be trained in the use of the data cellection
\gorms to be used in the evaluation of this project.” A plan will also be
eveloped to aid the EMCs. in identification of gmergency medical resources
*d development of proper communication and coordination procedures. Commufiity
communication, cooperation and support will be émphasized.
Aid in attaining thdt cooperation and support will include advertising
through local and regional media, presentation of the program by the EMC
to various community groups, and-distribution of stick-on telephone decals
giving emergency telephone numbers including that of- the ENC.

- ' -
The demgrstration will be evaluated by assessing ‘the elements involved in
the devetopment and impidfentation of the program, as well as more elaborate
evaluation of EMC acceptance and performance. The latter will include tele-
phone agd.mail sprveys and incident data.
- The evaluatign is cast in the framework of a stratified, = ltiple group,
single-intervéntion,, quasi-expgrimental design. Several depgndent variables
will be used in the analysis including measures of community ‘awareness,
community attitudes, and EMC performance, as well as response time. Independent
variatMes will include EMC selection processes, EWC characteristics, cemmunity
size, whether or not the community is incorporated, and degree of financial
commitment on the part of the communities.’.

X . { .
In, summary, the investigators hope to learn the gnswers to the following s
questions. '

W~

¥ill the concept work in reality? T , -
Does the need exist in the community?

Will the EMC respond as trained?

Will the community attempt to call the EMC for help?
Can the citizen get the EMC on the phone when needed?
Is the response time for the first responder reduced?
Is total access time reduced?

Are there phone stickers on every telephone?

A

OO0 O0O0DOOGOo

Will the EMC concept work from an organizational standpoint?

Are EMCs 1ikely to move away from the community?

Will they refuse to perform? : . PR
) Is there community financial support?

" _ o Is the community aware of the resources?

the EMC confident of his/her abilities?

L]
O 00
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o What_ types of EMC characteristics are associated with performance? s

o khich types of community organizations make good sponsors? .- "

0 What are the time and dollar estimates to set up the program in ' .

other areas-of the country? . .
0 What-are the factors which contribute to the success of the project?
- l‘ “

-PROGRESS ¢ ) \ ) )
Well in advance of the start date of this project, the research team under-

- took cormunity deiglopment efforts in over a half-dozen communities o test
community organization techniques and acquire time and dollar estimates for .
the organizational phase of this project. Their activities included speaking

. to local groups such as the PTA to explore community dcceptance of the

experiment; .contacting local businesses to explore their willingness to share
the cost |of first aid kits for the EMCs; establishing-rapport with owners

of privage asbulance companies serving the target comwunitiss and explain-
ing the n for data such as ambulance Fun.neports, observations by EMTs

of the 's performance, and haseline data; and identifydng additional }

training dourse content needs. Results of this preliminary work show -tha
comunitiks accept the EMC concept readily;-and that there are enough EMC
candidates who reet thevcréjeria for seleckion to suggest that a meaningful- NS
evaluation can be_cynducted. . ' ,

. — . =3
DISSEMINATION OF RESEARCH RESULTS: = °

' -

Plans include: (1) ‘The development of media packages for corwnities concerning
EMC implépentation which will be irmediately.useable in other parts of the -
cquntry,; (2) several concept articles in the EMS journals, (3) several press
releases in the local, regional, and nationai media, and (4) an EFC newsletter.
Additiorally theréWill be presentations at professional and scientific meet-
ings d&s the project progresses, y

Yy
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.o There is an immediate need to‘develop methods for assessing the effectiveness
of mobile coronary care units (MCCU) in reducing morbidity and mortality * -

- from acute myocardial infarction (AMI). Such units,’staffed by paramedical
personnel. with advanced training in emergency medical care, are beirg
introduced rapidly throughout the country. White the vehicles and perfonnel
are equipped and trained to deal with many different 1ife-thrgptening illnesses
and injuries, the emphasis has been on the treafment and stabilization of
patients with acute cardiovascular emergencies. The expense of this equipment

and training is substantial and, in a time of ‘increasing demands upon limite
;} resources, must be examined against the effectiveness of the system. -

The object of the present study is the deyelopment of a methodology for evaluat- °
ing and comparing the,effectiveness of such programs in different commynities.
This level of emergency medical service has comé to be expected in many
communities around the nation and new programs for the training of personnel .
_and the equipping of vehicles for such serviceé are increasing in numpber. The
) system in Columbus, Ohio, hgs certain unique characteristics that lend them- .
. " selves to this type of ewgTuation. The MCCU program w3s Started in 1969 with
- a "heartmobile™ that was actual}y a coronary care unit on wheels. This was
staffed by a cardiologist and several emergency.medical technicians (EMT's).

’ During the first year of operation, the cardiologist carried ogt all of the
procedures with the assistance of the EMT's. The following year, the cardiolo-
. gist allowed the EMT's to carry oub the procedures under his observation and

supervisjon. It was finally decided that the EMT's were able to make the
-appropriate ‘decisions and that they had the skills required to read electro-
. -  cardiograms, administer intravenous fluids and cardiovascular drugs, and carry
. out defibrillation and intubation. They have singp worked independently,
. supported by a training program developed by the College of Medicine and a

v set of protocols prepared by an Emergency Medical Services Advisory Council
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established by the City of Columbus. This system therefore, has the appropriate
elements for serving as a study site for the development of methodology for )
evaluation and for’ the acquisition of information that will be useful to many .

communities through the country, '

PROJECT DESCRIPTION:

The collection of data starts with a review of the logs maintained by the 7~
Columbus Emergency Medical Communication Center. From these logs, the calls ”
for which- the HCCU's (medic units) were dispatched are identified. The

reports submitted by the units that .were dispatched are located in the files

.0f the Columbus Division of Emerdency Medical Services. The reports that
indicate possible cardiovaScular emergencies are entered into'the study

sample. At the same,time, the initial calls that were made ‘that Yed to the
dispatch of the MCCU's are retrieved from master tapes on which all calls are

. recorded. Typewritten transcripts are made of these calls.and the message

content coded on specially prepared forms. The report forms of the MCCU's
were also specially prepared for .the purpose of ‘the present study and the
information from these forms is coded as well.
i ‘ -0 ’ T .

The MCCU casesare followed using the records of the emergency rooms to which
they were transported, in order to determine the medical imprezsiorf, tpé
decision regarding admission to the hospital, and the admission diagnoses.

In each case in which the admission diagnosis indicates possible AMI, the
-attending physician is-cohtacted and permission ‘is obtained to interview the
patiént and/or the patient's family. A comprehensive interview form, is used

" to obtdin information regarding the patient's prior medical status, the

prodromal (or early-onset) period, the acute onset.of iTlness, and the actions _
taken from the onset through entry into the emergency medical.care system.

Control cases. are selected .from among patients admitted to the same group of
Jhospitals in the City of Columbus. THese are patients admitted as possible-
AMI, who arrive at the ER by means other than the MCCU. As closely as pds3ible,
the controls are matched with the casks by age, sex, and race, The control
[patients and their families are interviewed, utilizing;the same interview forms .,
A1t of the’subsequent data.collection is the same:for the MCCU cases and the
control cases. .

Ypon discharge from the hospital, a detailed abstract {s ﬁade of the hospital

* chart including laboratory data, eomplications from admission te discharge,

discharge status, and discharge diagnoses, The hospital chart abstracts are
reviewed by two cardiologists to determine the most appropriate diagnostic
classification-of each case.> The reports of the MCCU's are also reviewed by
, the cardiologists to determine the appropriateness of the treatments given
> 1in the‘pre-pospit§1 phase, in relation to the established pratocols.,
Patients whd dre discharged alive from the hospital are contacted six months
after the initial event to determine their functional status compared to
their pre-hospital status, the complications of illnesses that may have
occurred in the interim, and their requirements for medical care. All of the
above information is gathered for both the MCEU cases and the control.cases,

E} / \
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‘In addition’ information regarding all hospital disCharge§ for one year was
obtained from all of the hospitals in the Co]umbUs Area. From these the
diagnoses of cardiovascular disease are singied out ia order to construct .
_ . denominators to which the data obtained in the present study may be related.
" Information obtained in ‘the "Sudden Death Study," .that is being carried out in
. - ‘the Department of Preventive.ledicine, is also used to furtber assess the
. fraction of thé overall .problem that is included.in the present study.

A\ d
f .

PROGRESS: L SR ‘
) In the initial phase of the study all  forms were prepared and fie%d,tested
for:- "~ - .ot IR ,
transcript{on,of calls . - ]

", . coding of message information
’ . MCCU reports .
. patient and family interview
) hospital chart abstracts . . :
. cardiologist's review of hospital chart abstracts and LN
reports 7 . ’

follow-up data ' -

To date, the sample includes 523 MCCU cases and 526 controls. The data from
.these forms have been coded and entered on compyter tape and an initial set

of computer runs have been-made for error, surveillance and for the testing

of a variety of programs for data analyses. It is anticipated that the entire .
study sample will be completed during.the remainder of the present calendar )
year and that the study will be ready for $tatistical analysis by -
s 1 January 1978, During the first six months of 1978, the analyses will be

run and the final report prepared. At the same time, a cost-effectiveness

study of the MCCU system will be carried out by an efonomist on the staff of

the Department of Preventive Medicine. The object is to make all of the informa-
tion obtained in the study retevant to clinicians, managers of emergency
medical systems, EMS research groups, and all others who are concerned with the
development gf/programs for dealing with cardiovascular emergencies.

- DISSEMINATION OF RESULTS:

‘ - L4
By the Fall of 1977, sufficient data will be available for-begirining the
preparation of research reports and papers on specific segments of the study.
It is-anticipated that a number of such reports and publications will be .
submitted prior to. the preparation of the final report. The fimal report ‘
itselz will be compiled in a format that Wi]l'lend itself to publicatiom as '
a book. . )

-
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*PRINCIPAL IRVESTIGATOR: -

"+ protocols improve pediatric telephone service in the emergency room? Since

7 'If.such a systéh can deliver safe care, if can-be used not only in the

TITLE: Telephone ‘Protocols for ‘Emergency ' GRANT NUMBER: T R18 HS 01705
: Room-Services B : o

GRANTEE INSTITUTION: Children's Hospital Medical Center

- 2 . K

FUNDING .LEVEL: None- FY. 77
., -$132,678 FY 76
$119,517 " FY 75

Georde A. Lamb, M.D.
Department of Preventive and’Sociag

J >

Medicine. - L

Harvard Medical School TOTAL PROJECT PERIOD: 6/15/75-

Boston, HMassachusetts 02115 , . ' -
(617) 732-1707 . - ST -

-~

SIGHIFICANCE: ) . .
.This sfudy~has addressed a central duestion: Can paraprofessionals “using

most of the pediatric cglls received in an emergency room pertain to a few
“self-1imiting non-emergEnt conditions, it was hypothesized that paraprofes-
sionals could handle many calls ‘{f they were aidéd by explicit guideTines
for determining which patients Reeded medicat attention by 7/qohsu]ting -
physician, ° . . B {'

Py . . .

emergency room, but also in other ambulatory care settings. The system will
doubtless be far less costly since “less highly trained persoghel will perform
functions now requiring M.D.s and R.N.s. The protocols would assure. ...
uniformly high quality of care and an auditable record of tefephonefencounters.
The system may also prove more satisfactory to. patients sincé‘paraprofessiona]s ’

_can take ample time to ask and-explain the necessary questions,. to go over

W

“instructions.carefully, and to follow.the encounter with a subsequent -phone

- call. FRurther, it appears that paraprofessionals can be trained fo respond to
~the psyc olegical and social concerns of the caller. - B

. - . 3 -

In short, if the paraprofessional-protocol-consyltant system works, it c}

reduce costs, improve quality of care, and enhance patient satisfaction. The
magnitude of such benefits may be guaged from the-tremendous number of pediatric
encpunters,by?te]ephone--29.2% gﬁ all pediatric encounters in‘]??].' -

PROJECT DESCRIPTION: S L

1
3 §

The study has' proceeded in three phases, assessment of demand, development and

. validation of the system, and a ;ontro]l c]ini;a] trial. \

o . \
Phase T: An-initial survey was carried out to determine the Qumger and nature.
of te!ephgne calls to the emergency room, and to. examine how /telephoné requests \\

!':

-

N \
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-

for medical advice were being handled. Calls coming into the Gigdren's ¢
HespifakMedical Center emergency room were surveyed in August 1975, Calls
were also surveyed at Harvard Community Health Plan (a large HMO).and at Dedham
‘Medical+Associates (a small private group practice) and again in the emergency
room in January 1976 and May 1976. ’ . _ : '
In the emergency room, such process indices were recorded as: 1) provider's
o- jdentification of himself to.the caller, 2) calier's idenhtification of his
) relation to the chitd; 3) length of the wait to speak to a,provider, 4) length
. of. the conversation, 5) consultations required, and 6) whether the’catl.wds
abnormally terminated (hung-up or disconnnected). *hree indicaters of-the
presenting problem were recorded: 1) age the child, 2) chief cohplaint, and
3) associated symptoms. Two,aspects of Outcome.were also noted: 1) disposi}ion
(come in, stay at home) and 2) medications recommended (pone, prescriptien,

" non-prescription). In the two pediatric practices, the same type of information
was collected about the presenting-problem and the outcome, but none about
process. ' . . v

’ . (VY . . ) - . Py .
Phase 2: Protocol development and validation ard training df the health
assistants comprised the second phase of the study. At:first, the group
of prpject physictans was askéd to draft each protocol, but this method e -
was found to be <umbersome. Subsequently one physician drafted the protoc6ls
and the rest criticized and changed them. o , .
There were two unanticipated-developments in the protocol system: one change
" in+format and -one in concept. The protocols were originally to be written
-~ in flow-chart format: \ .

— - -

1 nont!_\;_. H.A. Advice
ThTTT HEWBORN
\ LSy month 4 Consult M.D.

Iz the diarrhea like this‘ Consult M.D. -

only meLtﬁ& sick? . . . B
et

Haz he had diarrheaj< Yes- )—aIz this his uscal

- |stool pattern?
' -

o

- The flow-chart protqcols were often severat pages long and did not perm%%lthei
. health assigtants or a consultant to scan the record of a call easily. 7Al]
* protocols were therefore ‘translated into a-compact, color-coded format.
) v ‘ . »
* ' The change in concept resulted from field testing in the pediatric practices..
‘ Although the logic é?d\wording of the protocols proved applicable to non-
- emergency seryices, the dispositions did not. £}nlike emergency room providers,
~ providers with a registered population ©f patients—can often risk treating a
child at home because they know the parent's competence and the child's overall

» * health. The emergency room protocols' questions were therefore retained, but
© =+ the dispesitions were altered. - . -
e - . e ’
4 S )
. ‘ ‘ L
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Two health assistants were trained in the use of protocols. A tréining manual
for health assistants which documents that procedure, and allows such personne]
to learn to’use.the protocols, will soon be available..

To assure fhe safety of thé protocols, formal assessments were conducted of < °
the outcome, protess, and content of thé protocol-health assistamt-consultant
system. To evaluate logic and wording (content), medical staff personnel
reviéwdd-the protocols, and 12 medical reviewers listened to taped conversa-
tions betweén parents and the health assistants. To confirm that guestions .
. were appropriate to specific complaints and that health assistants were s
.~ responsive to the callers (process), staff members recorded and audited 311
-calls. In addition, tapes for'selected complaints were assessed by the peer -
reviewers. Three tests were used to show that the protocols were unlikely
to leave a child at home if a doctor.would have had him seen (outcome).
First, the 12 medical reviewers gave their own disposition for each taped
.call; this was compared, to the protocol disposition. Second, a field test
was conducted in three sites. In the small private group practice and the
HMO, the protocols were used to gather data, but the usual provider made
. ..  disposttidns; the disposition each system made was compared for the same
call. In the emergency room,- dispositions were made directly; the charts
of the.callers who came into the emergency room were examined to learn .
which visits were medically appropriate. As a third test, 141 in-patient
medical charts were retrospectively reviewed of patients admitted with
chief complaints covered by the protocols. Based on the.medical charts a
determination was made as to Whether'orAEpt the. protdrols would have reached

safe dispositions in all cases:
Phasé 3: After validation, the protocols were tested ifi a seven-month con-

trolled clinical trial in the emergency room, the HM0, and a clinic

(Comprehensive Child Health Program). Calls for medical advice were allocated

to the protocol system or the control system on alternate weeks. (Although

calls were not "raridomized”, the weekly alternation minimized seasonal and : -
longitudinal differences between the protocol and the control calls). -

. & . ‘ .
Information was gatheret? during the calls by health assistants of research
staff for each group to permit comparisens -of: @ ,

. T .q) the process by which the call was_handled, - -

- b; the ooutcome of the call: disposition and advice, and T
c) the type.of problem: age’of the child and the complaint, ,

' One to three ‘days later, all callers were interviewed by telephone to

ascertain: . . ' . = - .
) a; the caller's compliance with advice,
. v = b) the caller's satisfaction with the encounter, and
" c) the child's subsequent health. , o
R ‘
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PROGRESS : L -

. Pgése 1: The survey e]ded three main findings: a) A few types of complaints
. accounted for a 1arge*broport1on of- the calls. b). There was surprisingly
. 1ittle variation in type of complaint among the three very different settings.’
c) Ca]]s perta1n1ng to colds 1ncreased dur1ng winter in a11 three s1tes

Phase 2: A set of 30 protocols has been developed for each type of sett1ng,
together with associated advice for each_protocol, advice for 12 conmon health
maintenance questions, and the tra1n1ng ual.
/

“The multixphased evaluations of process and content verified that the protocoils
are 1og1caT\and sufficiently clear that hgalth assistants can, use them
accurateTy ile responding to the calle®'s concerns. The evaluations of
outcome ;showed the protocel system to be safe. In each’evaluation, we compared
the pr%ﬁpco1-d1§;g§§g disposition to a provider's disposition that was taken
to be “true" o ppropr1ate dispesition. Patients brought in by protocol
but 1eft at home by the provider were thus false-positives. %those left at
home by prg;oco] but brought in by the provider were false-negatives. The
lower the. false-negative rate, the safer the system may be considered; the

" lower the false-pesitive rate, the more efficient the system. The protocol
system was designed conservatively, so as to'minimjze the false-negative rate
even at the expense of a higher false-positive rate. In dther words, if an
error were to be made, it was considered preferable to err on the side of
creating an unnecessary visit, rather than that™@f~increasing the risk that
an urgent need for care go .unrecognized or be inadequately handled.

\

Phase 3: Data from the experiment in the/Bedwatrtc practices are now being’
~ analyzed. The follow-up survey at the HMO showed that the parents who dealt
with health assistants were as satisfied as those who dealt with conventional
. proyiders. The compliance with  advice of tallers who spoke to health assistants
. was s]ight]y lower, though not significantly so. The practice has chosen to
retaxn the system, since providers and patients are satisfied with:it, -

In the emergency room, protocols were somewhat more conservative ("safer") than
the house staff. Among children under 2 1/2, the protocol system brought in

= —6 out of 10 callers while the house staff brought in 4 out of 10, Among other
children, the protocol system brought in 6 of 10 and the conventional system .
brought in 5 out of 10. There was no difference in medication. House staff 3

-, " frequently failed to ask several key questions, just as they had during the

- survey period. The hospital has expressed a desire to retain the system if
.. finances permit.,

DISSEHTHATLON OF RESULTS :

-

Abstracts Submitted for Presentation to Professional Societies:
1) DeVel nt of Clinical Algorithms for Telephone Services.

o 2) " Telephon&-Encounters ip Pediatric.ER-Setting.
y 3) Telephone Sérvices in Pediatric Practice.
e 4) Pediatiic Telephone Encounters: Meeting the Demand.

.~ . _5) Multi-Phase Evaluation Techniques for Assessing Quality of
b . Cares by Paraprofes§1onats.

2 . =
-’ . . —
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Articles- in Preparation:. - .

1) +How to Managé'{;e Common Cold by Telephone. | \

2) Telephone Pediatric Encounters: Meeting -the Demand.

3) Applying Evaluation Methodology to.Pediatric Telephone Care.

4) A Cont;oT]ed»C]inica] Trial of Pediatric Telephone Protocols.
In addition, the training ﬁ;;uél, emergency services protocols and pediatric
practice protocols with their assdciated medical advice will soon be available
for use. < .

i1
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. SIGNIFICANCE:- ~ -

In the mid-1960's,. the inadequacies of existirig emergency medical services
(EMS) and the possibilities for tFanslating advances in medical knowledge
into new forms of EMS began to be publicized widely. The federal govern-
ment responded to these needs and opportunities with the passage of the’
Highway Safety Act of 1966. This Tegislation provided funds far the
’ development of some néw topls for the planning and evaluation of EMS
"systems and for introduction of experimental forms of EMS systems in a
few regions of the. country. EMS in most of .the country, however, continued
to- lag substantially behind the known state-of-the-art. .The Emergency
Medical Services Systems.Act of 1973 was the next major milestone. It set
) . forth guidelines and rebuirements for regional EMS systems and provided
.- funding for the planning, establishment, expansion, improvement and opera-
© tiongof such region systems. It also_provided funding for EMS systems.
“research, includirg p\gnning and evaluation.. " - .
A critical problem remained, however. Simply stated, it was that there £
were gaps in our understanding-of those alternative system models which :
would perntit the most effectdve use of the available funds, whether Federal
or other. The reason for the existence of EMS is the reduction of mortality
“and morbidity amond victims of medical emergencies. Therefore, both-existing
EMS systems and candidaté designs for the improvement of EMS néed to be
eyaluated-primarily -in-terms of the effects that they have, or that are /
predicted, on mortality and morbidity within-the target population. The py
4 kinds and timings of the treitments that victims of medical emergencies wé}l
-~ . receive can be varied by choice and manipulation of the various elements o6f
’ ~ EMS systenis. , The means for doing this is to vary the treatment subsysgem
.. ,itself, namely the number, location, staffing and operational policies of
. fixed EMS facilities and of mobile EMS units, In turn, the requirements for
~_the supportive subsystems tkat provide management, transportation, communi ci:a-
i ny specific

v

tions, training and public education for EMS can be derived for 2
“--_ .configuration of the core treatment subsgstent, -
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The state-of-the-art tbols for.EMS planning enable one to predict the future
demands for EMS under.normal operating conditjens. For any specific candidate
EMS system design, one can also predict: (1) &he timing with which it will

deliver specific kinds of treatments in response to the projected pattern of

* demand "and, (2) the 'investment and operational costs. What we cafinot do is

At would serve. Although it is usually assumed that for critical patients, the
sooner appropriaté treatment is given, the better, thi's assumption is '
fnsufficiently precise to serve as a basis for resource a]]ocatimiecisions.

to predice what ééfects a candidate EMS system will havé on the -population

For a few widely studied kinds of medical emergencies, particu]arﬁy heart -
attacks, we probably have nearly enough information to provide rough estimatés
of the medical outcomes for patients under different modes of delivery of EMS.
To make planning decisions about the level of resources to be devoted to EMS -
and e choice of a specific design for the delivery system, however, it is
necessary to be able to make. reasonable predictions for all, or at least a
significant majority, of critical injuries and illnesses. -

The primary objective of this project is te examing empirically the influences
of the kinds of, and, elapsed times .to, medical interventions on mortality,
morbidity and disaQi]ity‘of critical patiegts. It is intended to contribute
to_the body of knowledge and methodology for use in the planning of EMS
systems. Properly used, this knowledge should saverboth 1ives and money.

PROJECT DESCRIPTIOH: .

N

“Neither conventional descriptors, such as the name_of a disease or the nature

of an injury, nor existing classification ‘schemes which have been developed
for dther purposes, provide a suitable meahs for categorizing patients to
stidy empiricaTly the relationships between the kinds and timings of treat-
ments and patient outcomes. A central element of the project, therefore, has .

.been the development of a classification scheme which is appropriate for this

purpose. The new claséification recognizes that the final pathway to death
of the individual or of a 1jmb or organ is the cessation of cellular metabolism.
A medical emergency exists whenevér the functioning of the cellular meétabolism

"system is severely compromised. This can happen because of changes within

the cellular metaboTic system or because of compromises jn the functioning of
efther or both the ventilatory system and blood gas transport system.: The
latter systems maintain an aerobic environment for, and supply “fuel” to, the

. cells. A total of thirteen gongditions, which are based on.pathologic events

and the anatomic levels at which they occur, were identjfied as an exhaustive
listing of how the.functipfing of the three body systems may be impaired. Each,
of the thirtéen conditipds is uniquely idenfified by a set of rules which employs
indicators such as ry, physical signs, labgratory results, interventions
and-diagnoses. A gatient may have more than ong;condition. Multiple conditions
may compromise one,.two, or all three body sys! ‘

-

Spectally trained Reéistergd Nurses, with extensive critical care or emergency
department experience, are collecting data from medical records in hospitals -
» - * !

. . t
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" in Los Angeles and Ventura Counties. They are using the new.classification

"7

scheme to sort patients ard precise criteria to evaluate whether or not each
patient is critical, i.e., whether or not there is an immediaté threat to life,
1imb or organ. - . ‘ ’ .

The data recorded for each patient i% tested by computerized editing for
internal consistency and completentss. Every four to eight weeks, the relia- -
bility and consistency with which the nurses are following the rules for
extraction of data from the hospital records are tested. This is done by
hayigg,gach nurse evaluate the same 'set of pre-selected medical records in

the §ane hospital. The particular cases are selected to prgsent different -
potentigl problems. The results are analyzed and form the basis of retrain-
ing clarification of rules and procedures, as needed.

The data, which are collected and edited, aré stored in computerized files.
Multivariate statistical techniques are used to analyze these data, to test
various hypotheses, and to develop parameters for theoretical models.

PROGRESS: : S
‘ ~
Pilot data collection efforts revealed a series of problems from which it

was possjble to derive a number qf:conclusionS‘thé%, in turn, modifﬁed the

design of the project:

1. There was gféat variation in the accessibility and avaii%j‘&j}y
of data between hospitals and between different staff memseeS

_and departments within hospitals. B -

2. The staff of participating\Qrganizations (hospital and emergency
mobile units), while supportive of the project, were not able .
to take the time to learn a ne® classification system and apply
it to recording patient data. This was a function not only of
the individual'$ attitude, but also of the numbers and types of
personngl involved (physicians, physician specialists, nurses,
hospital technicfans,,ambu1ance personnel - Emergency ledical-
Technicians levels I and II, etc.) .

3. The yield of "usable" critical cases was far lower than originally
.estimated. "Usable" means that sufficient data were available so
that the case could be used in the study. "Critical” cases were
defined stringently to-irclude only patients at substantial risk
to 1ife if not treated. was originally estimated by emergency
physicians that approximately 10¢ of all emergency department
patients were critical. Oyr resf]ts indicate that this 10%
consisted of patients e condifions were “"critical® (approximately
1%),-"potentially criticaT“s=whkich were those who required prompt
treatment in order to prevent thefm from becoming critical
(approximately 2%), and "urgent" ‘or those who needed prompt treatment

. because of anxiety, pain or _suffering even though they were not in

- potentially life-threatening conditions7-

2 12 4
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To summarize, there were limitations in the' quality of the data, in the actual
number of "critical" cases available, and in the extent of help that we
could realistically expect from providers. Our conclusions-were to:

1. Increase the number of hospitals in which we would collect data
from the seven originally projected to 28. . .

h
2. Increase the number of nurse data collectors from seven to 13-

3. Orient personnel in participating organizations to the need to record
certain items of informgtion more accurately and consistently; such
as time of onset ‘of crificality and the interventions employed.

»

P

4. Intensify the training ¢f the nurse data collectors.

When full scale data cbllection Began, another set of probiems was
identified which related to the 4lassification system itself. Early
validation studies showed relatively low scores in_the consistency and-
accuragy with which different nurses gathered- information about the same
case. An analysis of the problems revealed that there were: ‘

1. Ambiguities in the classification schemg itself.
4 - f‘ : ¢ *
2. Greater differences in clinical knowledge, experience and
abilities of thes nurses than originally perceived.

3.! HMultiple sourcés of information in ﬁédiEEEZ?ecords which-were
inconsistent., .

A series of steps was undertaken to deal with these issues: "

1. A revisiop of the classification scheme.

2. A.two-week long retraining of data collectors.
v /'
- 3. Elimination of some of the data collectors. i
4

. Establishment of priorities of choice,if there were more than - -
s« ., oné source for the same piece of .infosmation. :

5. Establishment of a rapid response telephone consultation service
for-nurse data collectors to answer data collection ang clinical
questions. ,

s ~ ) § / :
6.- Continuing validation studies which {:vo]ved all staff periodically.

1
7. Changes of hospital assignments so that data collectors worked in )
v pairs and could support each, other psychologically as well 45 use

each other as consultants. P

-

: A
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We have begun collecting additional data which will allow us to describe the

- emergency department population more completely. These will incluge a
brgikdown of patients into categogies of criticality, the total number and _
distribution of potentially critical patients, gnd the numbers and descrip- _.
tions of those patients who: (1) died prior to receiving treatment, (2)

, received no significant interventions, or (3) died of 2 terminal episode in
the course of a previously diagnosed chronic illness. humbers and descrip-
» tions are beirig collected on cases which are .not adequ

tely enough docurented
to be useful in this research. Such data will be of ogs4éerab2e value to

future EMS research projects.

respogses. They feel that the framework has the poXgntial of tecoming &
valuable teaching.aid and of providing a unified aop
clinical management of time-critical patients.

To date, we have accumulated data on over 2,900 cases and articicd
total of 5,000. Preliminary analyses of data are currently ucders

DISSEMINATION OF . RESEARCH RESULTS:

\ Presentations

J. Brill, M.D. "Time to Medical Interventicn versus “edical Jutcomes
5 for Emergency Patients” Presented at Annual Conference, Arericar
College of Emergency Physicians, Las Vegas, kevada, Oct. 1975.

o~ .
5 R. Andrews, 'Ph.D. "Macro--Modeling Applications® 1976 International v
Conference on Cybernetics and Society, Institute of Electrical and
Electronic Engineers, Washingtof, D.C. 1976.

J. Brill, HK.D. "A Common Theoretical Framework for Emergency

Medicine® Presented in two places - North Dakota Medical Association,

2 Bismarck, N.D., April 1977 and American Conference on Critical Care,
. Vail, Colorado, April 1977. ' )

A working paper describing the conceptual framfwork“of the study and the « .
classification scheme for critical conditions is available and has been : N
disseminated 'to interested parties throughout the.country.

s




hY \ . ~ -
- :: °
. TITLE: Validation of Quality Assessment - GRANT NUMBER: 1 RO1 HS 02149
- Measures in EMS :

L]

.- GRANTEE INSTITUTION:-Yale University - .

A

- PRINCIPAL IRVESTIGATOR: . FURDING LEVEL: $é§6,799 FY 77
$230,850 FY 76
William H. Frazier, H.D. . .
Assdciate Director -
Yale Trauma Program - ’ .
333 Cedar Street TOTAL PROJECT PERIOD: 6/1/76-
" Kew Haven, Ct. 06510 ) . 5/31/78
(203) 436-4404 , :
SIGHIFICANCE: Yt P '

—~ . Assessing the quality of medical care has become an increasingly important
issue in recent years. Concern with quality ‘assessment is related to the
increasing cost of medical care, rising malpractice insurance rates, programs
aimed at certification and recertification of physicians, and a comon
s complaint of the publi¢ that they are not getting what thgy pay .for in the
area of health care. The literatyre on quality assessmenz distinguishes
between process and outcome méasgfes of quality. Process measures relate %0
specific procedures or therapies that the physician administers to a patient.
. Outcome Measures relateto—a—patient's health status at a specified time
. - after he is treated. A process-based quality assessment systen evaluates the
- ,physician according to what he does - what questions he asks the patienf, 4
" . what diagnostic tests and procedures he orders, and what treatment he selects.
An outcome-based system, in contrast, evaluates the physician atcording to the
results he achieves, that.is, how well his p@tients respond to treatemnt. Host
studies in quality assessment have focused on either process or outcome, with-
out attempting,to link the two. The present study is developing a quality
appraisal sysééa which includes both types of measures.. This study recognizes
the principle that good olitcome depends upon good care (i.e. correct process), .
but ¥t also recognizes that knowledge of what constitutes *good care® is not
always available. A quality assessment system which uses process criteria,
. therefore, must validate those criteria through appropriate outcome studies.
The purpose of the present study is to.develop a quality assurance'system for
- Emergency Medical Services (EMS) which caa accurately distinguish between
» appropriate and inappropriate care, and which is cost-effective in terms of
] " " both manpower allocation and dollar cost. Such a system®ill bemefit health
. care providérs and administrators responsible faor running an Emergency Medioel
Service by providing an-objective means for measuring quality of care and for
improving care through educational feedback of audit results. The system will
~benefit institutions by reducing waste caused by “over-treatment” and by ful-
filling Federal requirgpents for cost-control and peer .review of professional

I R ]
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activities. The system will benefit patients by monitoring the dare wh1ch

the ceive to assure appropr1ate treatment and to avoid unnec3§sary tests
and pr ures which patients must pay for.out-of-pocket or through insurance
premjums. Finally, all parties will benefit from the improved medical records
£hat will result Yrom the data generated by the system., High-quality medical
records_are essential to resolve questions about the appropriateness of medical
practices in specific cases, especially when legal proceedings.are involved.

The results of the study will be used to recommend the design of a general
EMS quality assurance systefs._Based on preliminary findings, the following
results and recommendations are expected to emerge from the study:

1. The vast majori%y of patients who use an Emergency Service have
relatively simple, straightforward problems which fall into a
small number of categorfies. For example, approximately 80% of the
problems seen/in the surgical area of the Yale-New Haven Hospital
Emergency Service fall into only 10 groups, which include simple
lacerations, simple fractures, superficial infections, and so

- forth,

» * ..

2. The proper management of each of the above problems can besspecified
with a series of clinical-algorithms or explicit detailed maps, -
which display the logic of medical decision making.

3. A quality assessment system based on clinical algorithms will be
capable of monitoring and improving patient care at a reasonable
cost. By computerizing the algorithms, it is possible to audit by
machine 100% of the cases falling into the 10 most common categories.
Individual physician reviewers would be required only for (a) those
cases identified by the machine as "deficient™ according to the
algorithmic criteria and (b) the 20% of the patient poputation with
complicated or ‘unusual problems not covered by an algorithm. 'Rather
than spend the majority of his time reviewing routine, straidght-
forward cases, the physician reviewer would then concentrate on cases
requ1r1ng his expertise and c11n1ca1 Jjudgement.

4, A standard medical record is not adequate to provide the data necessary
for ap a]gorithm based quality assessment system. The record fre-
quently omits data that are essentidl to evaluate medical care, while

- including.other data which are superfluous for evaluation. The

. typical handwritten note must, therefore, be replaced with a structured,

problem-speé¢ific data co]lectton form. This form will contain those
" ~-items required by the pertinent algorithm and will also include space

- for-additional c nts that the physiecian considers important,
~ 5

-
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. Most physicians and other providers will adjust easily to using
structured data collection instruments. The forms will contain a
_series of check boxes, and will require }ess!time‘gp complete than

. .p, - 133 ) * -
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a handwritten note, sipnce the physician will not have to write the
same information time after time. More important, the resulting
records will be decidedly superior in terms of thoroughness ind
legibility. : ) to

6. The implementation of a structured data collection instrument provides
a frame work for conducting studies to test the relationship between
“therapies (processes) and patients' responses to those therapies
(outcomes). Only a carefully structured data base makes it possible
to form groups of patients according to their clinical characteristics,
s6 that outcome evaluations cap compare only patients who had similar
characteristics at the outset. - '

PROJECT DESCRIPTION:

The present study is designed to.(a) delineate the data requirements of

an algorithm-based quality assessment system, (b) demonstrate how to
collect the necessary data and (c) demonstrate how to monitor and improve
patient care by incorporating the data into an on-going quality agsessment X
systen. ) : . '

To accomplish objective (a), a series of ciinical algorithms have been

" constructed which define the data requirements for a selection .of the
problems seen most frequently in the surgical area of the Yale-New Haven
Hospital Emergency Service. The medi¢al records of all patients seen for
these problems have been abstracted onto special data collection formss- and

¢ the data fave been used to evaYuate the care provided-using the clinical
algorithms as standards. A'selection of these patients had a more complete
medical record filled out by a trained observer on the research staff who
was stationed in the treatment room with the patient, A comparison between
the physician's. s¥andard medical record and the observer's more complete

- record will be used to demonstrate that the physician's record is {nadequate

. for evaluation purpeses regardless of the adequacy of his clinical

’ " performance. o : ) )

*@bjective (b) ‘entails substituting a series of structuked data collection
-forms for the standard medical record and .entering resufting data into .
- & computer so that the cases may be monitored by méchine according to the :
. . ‘algorithms. "By comparing the agequacy of the data base before and after

“~.  introducing the striictured checR 1ists, one can observe the. improvement

‘ - in record-kegping due to the change igghhe data collection instrument. oo

Objective {c) involves using the results of the machine audit to identify .

;. « deficient or questionable care and to.feed back the results to the physician -
b to provide education to change inappropriate medical practices. .

The following conceptual model will be used to evaluate the adequacy of a
.~ given data source for quality assessment. Each node in a clinical algori thar
- contains either a decision-making criterion or an instruction to perform a

- specific task. A’decision node branches into two alternative paths, and

- -the correct path depends upon whether or not the decision criterion is
-~ satisfied. Determining the correct path through the entire algorithm involves .
S gfxfhexsycqessive'app]fcation of a.seriés of decision-criteria. -

”
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Knowledge of the variables upon which decisions are based is necessary to
determine the correct path to be followed. Unless these variables are known,
the evaluator cannot determine the correct path, and consequently cannot
know which treatments are indicated, or determine whether the treatments,
actually given were appropriate.

An "adequate" data set for evaluation purposes must, therefore, include at
least all the variables contained in a series of decision nodes along a
specific path through the algorithm. Knowledge of these data ‘enables one
to iddntify which treatments are appropriate.for a particular patient.
Assumirg that one also knows which treatments the physician has or has not
administered, one can then evaluate his performance by comparing it with
the,recommendations of the algorithm. Any system which considers only what
the physician does (i.e. performance data) cannot succeed, because it is
essential first to determine whether a patient requires a given treatment
(i.e. decision data) in order to know that what the physician did was
appropriate. :

A node is termed "determinant" if the variables required by the node

can be determined from available data. Using this terminology, an ideal
data source is one which genirates, for each patient, a path of nodes

all of which are determinant. For the purpose of making comparisons, -the
"adequacy" of a data source may be defined as a percentage consisting of
-the number of determinant nodes divided by the total number of nodes
encountered. The following section wi]l explain how these concepts have
been used to analyze the data that have been collected to date.

PROGRESS: N

el

-4
- =

. . - /, .
Cltaical algorithms for the management of laeeFations and burns have been
developed by a panel of plastic and reconstructive surggons on the Yale,
Medical School faculty in collaboration with the Project Director. The
laceration afgorithm will be used in the discussion below to illustrate

the method for evaluating the adequacy of a data source for quality

assurance,

-
-

Formal ‘data collection began on September 15, 1976, after a series of data
collection instrument pilot tests. A total of 10,394 patients have been
treated in the surgical area of the Emergency Service since that date,

and their medical records have been abstracted onto a basic checklist
containing data on patiént demographics, diagnoses, chief complaints,

_ severity index, and resource ;%nsggption. The population of 10,394 in€iuded
3

3,187 Taceration, 218 burn, a infection cases. These selected cases
have also been abstracted onto more detailed "clinical" checklists, contain-
ing data on history, physical findings, treatment, and disposition. When
these patients returned to the Emergency Service f 11ow-up clinic, a follow-
,up ¢hecklist was completed by the examining pHysiCian. Observers stationed in
the treatment rooms have completed their own clinical checklists fori678
patients (574 lacerations, 39 burns, 65 infections) or 18% of the patient
treated in the Emergency Service for these problems. . :

}
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A1l data are computerized by means of an on-line data entry system. This
syatem has been operational since November 29, 1976, and approximately 40%

“of the data collected to date (4,331 patients) have been entered. This _
40% sample of cases includes 189 laceration cases for which #n observer was
present. These 189 cases have been used to derive prelimimary results g
cohcerning the adequagy of the medical record. Each case was traced through
the laceration algorithm and each time a, node was encountered a record was .
made indicating whether or ng¢ the node was "determinant" based on the
physician's data (taken from the medical record abstract). Whenever. an
indeterminant decision node was encountered, the observer's @ ta were consulted
in order'to decide which way to branch at that point-in the algorithm. .

" A series of computer_programs was written.to perform the above analysis, and
the following results were 9btained: ' :

. .
*. 2229 determinant nogdes
609 indeterminant nodes
2838 total nodes encountered .
(N=189) . v . .

: b4 ‘e - .r

Based on these results; an overall coefficient of "adequacy” of 2229/2838=
J9% can be ‘assigned to these medical records. Analogous percentages

will be computed after the structured checklist has been substituted for

the standard medical gecord, thereby providing an objective means for

comparing the adequacy of the two data sources.

Thes& preliminary résults ndicate that the physician neglects to ‘record

approximately one-fifth of the data needed to evalyate the care which he .

provides. The significance of this finding from the perspective of

evaluation can be appreciated by realizing that a single indeterminant

decision node would preclude the analysis of a case in the absence of the
. observer's "backup™ data. A1l but seven of the 189 cases had at least

one such nd§§éé,1hé§éﬂ?esults suggest that an EMS quality appraisal system

cannot be ba on the medical record in its current form, assuming that

these results fgr laceration. patients also hold true for other patient

groups. - .

In addition to investigating the adequacy of an Emergency-Service medical
record, .establishing an alternative structured data collection; system,.
and implementing an automated medical care audit mechanism, the stud
includes a method for periodically revising audit criteria. As additiona)]
outcome data are generated by the study, associations between process and
outcome will be examined so that a set of audit ériteria may be developed
which contains only elements sho®ii to have an jimpact on qutcome. Elements
which represent provider tradition, habit, or preference,.but which have no
demonstrable bearing on outcome, will be excluded from this set of. audit
mﬁtaﬁa. ~ S o
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utive sumharies prepared by the investigators at the completion of the

pProject. Specific findings are highlighted in a more concise form .
than in the final report. The Researth ‘Surmary Series is intended for

health gservices administrators, planners, and other research.users who
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ices. .
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=~ - their entirety upon the completion of the project. Research Reports

- - are developed by the principal investigators who conducted the re-

- . search, and are directed to selecteéd users of heilth services research
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- Dew knowlsdge resulting from its project support. -
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