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PREFACE

Safeguarding and improving the health of mothers and children is a demanding
national responsibility. It requires a significant expenditure of funds and a critical mass of
highly trained and dedicated professionals. It entails systems of vital statistice, and laboratory
and hospital reporting to monitor morbidity and mortality events as they happen and where
they . happen. Also needed are private and state-supported professional schools to train new
practitioners and update seasoned clinicians in the latest advances in the health sciences.
Above all, safeguarding and improving the health of mothers and children requires an
expanding scientific knowledge base and the means for scientists and practitioners to draw
upon such a base with accuracy and speed.

Research is the mechanism through which our scientific knowledge base expands.
Expansion comes about through the generation of new knowledge and through the
validation or rejection of existing scientific facts. These knowledge-expanding activities do
not materialize overnight, and at the research project level, they do not often produce more
than incrementai gains in knowledge. For the most part, individual research projects are
carefully thought out investigations that take several years to complete. Modest contributions
to the knowledge base are, therefore, the rule rather than the exception.

Quality research requires more than the application of the scientific method to the
collection of data and the careful monitoring of the research in the laboratory or in field
situations. With few exceptions, it is essential that the research proposal be peer reviewed
and assessed for originality, importance, and technical quality at the planning stage. Only if
the proposed research can pass this scrutiny should it be allowed to proceed and result in a
significant expenditure of national resources. At completion, research needs to be peer
reviewed again before its findings can be published in professional journals, a prerequisite
for acceptance hy the scientific community.

After acceptance by the scientific community and incorporation into the knowledge
base, research findings need to be pushed forward to the application stage. As with
formulating and executing research, translating research findings into clinical application
calls for careful planning, imaginative thinking, and hard work. For several reasons,
publication of findings in scientific journals does not automatically proceed to clinical
application. Sometimes professional inertia is the culprit. At other times, the potential for
clinical application may not be fully realized. Not infrequently, an additional piece of
knowledge is needed to complete the puzzle that will make a body of findings applicable to
clinical situations. In rare instances, the findings are so discordant with the existing
knowledge base that they elicit resistance to their adoption from those likely to profit from
them the most. Often, research findings are not applied in health care delivery situations
simply because they are not known to the prospective users, a probicm that this
publication—and the series of which it is a part—is intended to address.

This publication, a companion volume to the recently published Maternal and Child
Health Research Program: Active Projects FY 1990 and FY 1991, informs maternal and child
health practitioners and scientists of the availability of findings from 33 rescarch projects
supported by the Maternal and Child Heulth Bureau and completed in 1989, 1990, and 1991.
It is the third edition in a series of collected abstracts of completed maternal and child health
research projects. These abstracts are based on the final reports submitted by investigators to
the Maternal and Child Health Research Program Office. Because this book is third in a
series, it contains a cumulative list of publications arising out of the research projects
completed in 1987 and 1988, as well as those completed in 1989, 1990, and 1991. Project
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investigators whosc work was completed in 1987 and 1988 were asked in 1992 to compile
an updated list of products relating to their grant. This inquiry will be repeated for the 1992
and 1993 completed projects publication. Thus, the list of publications appearing in future
issues of this book should grow considerably and be a valuable source of information for
practitioners, administrators, and researchers working to improve the delivery of services to
mothers and children.

This publication also contains (1) an analytic section on what was produced by the
research projects completed in 1987 through 1991, and (2) a section listing all of the final
reports of research projects received by the Maternal and Child Health Bureau from 1980
through 1991. As the analytic paper attests, the publication record for the 1987 through 1991
cohort of completed projects was outstanding—an average of 3.7 peer-reviewed articles per
completed project. The majority of the published articles appeared in the Nation's most
prestigious medical and scientific journals.

The projects’ final reports have been entered into the National Technical Information
Service (NTIS), from which they can be purchased. Information on price and on how to
order the fina! reports from NTIS is included in the last section of this book. In addition to
presenting substantive findings in great detail, the final reports include technical information
on how the investigators approached their research projects. This should be instructive for
new as well as experienced investigators. Frequently, the final reports include extensive -
critical reviews of the pertinent literature and reports of “no findings.” Reports of “no
findings™ are seldom published in peer-reviewed journals, yet they can be as important for
the advancement of knowledge as published findings.

GoNTRAN LaMBERTY, DR.P.H.
Director, Maternal and Child Health Research Program
October 1, 1993
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MATERNIAL AND CHiLD HeALTH BUREAU COMPLETED RESEARCH PROJECTS,
1987-1991: ProbDucTs AND PrOJECT HIGHLIGHTS

Introduction

Many approaches can be taken to assess the performance of health and medical care
research at the project or prcgram level. One approach is to conipare the cost of doing
the research with the benefits produced, as measured by such indicators as the number
of lives saved, the number of years of life added, the amount and kinds of disabilities
prevented, the resulting quality of life, and the health care dollars saved. A second
approach is to determine the clinical importance of the findings that were produced and
their direct and indirect contributions to the scientific knowledge base. The latter analysis
can be made by expert panels or by determining the number of scientific prizes won,
spinoff investigations generated, articles and books published, formal citations received
in refereed journals, etc. One chooses a method based on one’s goals for the assessment
as well as the amount and kinds of resources available. By analyzing the products of
MCHB-funded research projects, and describing the clinical and scientific contributions of
selected projects, this publication provides valuable information for assessing the
performance of the MCHB Research Program.

As part of its routine program monitoring activities, the Maternal and Child Health
(MCH) Research Program asks principal investigators (Pls) to report, for each research
project completed, the number and types of products generaied (e.g., presentations at
professional meetings, articles published in peer-reviewed journals, books or chapters in
books. published abstracts, doctoral dissertations). The first reporting takes place as part
of the submission of a final report, one of the requirements for receiving Federal research
grant awards. Since it takes 1 to 5 years to fully analyze the data collected in an
investigation, a spe al followup query takes place annually for a period of 5 years
following completion of the study to capture any additional products. For peer-reviewed
articles, the Pls are also asked to name the journals in which their articles were published
and to list the publication date. A sample of the reported publications are located to
verify that they actually have been published; they are then read to determine if their
content corresponds to the research questions on record for the project that produced
them. While imperfect, indicators such as the number and types of products generated
and the types of journals where the research findings are published provide valuable
clues to the quantity and quality of the products the MCH Research Program as a whole
generates.

Number and Types of Products Generated

-The 66 research projects completed in 1987 through 1991 reported 1,006 products,
or an average of 15.2 products per project (Table 1). Slightly over 50 percent (508) of the
products consisted of presentations at professional mecetings, conferences, and
workshops; 24.6 percent (247) represented articles published in journals (the vast
majority peer reviewed); 8.8 percent (89) consisted of books and chapters in books. Five
doctoral dissertations were reported, a figure well below expectations. One suspects
considerable underreporting, perhaps a result of how the information is currently
gathered. Based on the number and types of products generated, it appears that
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Table 1. Type and Number of Products Generated by MCHB-Supported Research
Based on Final Reports and Followup Queries: 1987-91

Type of Products 1987 1988 1989 1990 1991 Total
Presentations 54 51 110 169 124 508
Peer-Reviewed Published Articles 79 44 33 33 38 247
Chapters in Books 18 -7 22 14 22 83
Books 2 1 0 0 3 6
Abstracts 15 20 27 17 4 83
Dissertations 0 0 4 0 1 5
Manuscripts in Preparation; 4 1 7 50 12 74
Submitted

Total Products 172 124 223 283 204 1.006
No. of Projects 20 13 13 10 10 66
Average No. of Products Per 8.0 9.5 17.1 28.3 20.4 15.2
Project

Average Number of Peer-Reviewed 3.9 3.1 +.1 3.3 38 3.7

Published Articles per Project

“information about the projects supported by the MCH Research Program is being

disseminated quite well.

There is an average of 3.7 peer-reviewed articles per project. Considering the quality
of the peer-reviewed journals in which the research findings are published, this
publication rate suggests that the MCH Research Program is one of high scientific quality
and productivity. This, in turn. suggests that the stringent review standards the program
has been using over the past decade are paying good dividends (scee the “Program
Activities™ section on page ix of the companion publication Maternal and Child Health
Research Program: Active Projects FY 1990 and FY 1991 for an explanation of the
review process).

Where Research Findings Were Published

Table 2 presents information about the types of journals in which the findings of the
66 completed research projects were published. As Table 2 indicates. approximately 46
percent (114) of the 247 articles produced were published in medical journals. Nearly
three-fourths of these 114 publications appeared in pediatric journals, with the rest
published in general medicine and obstetrical journals. These figures align well with
information regarding who applies to the MCH Rescearch Program and what research
questions are being addressed by funded projects. They match well also with the
pediatric focus of the service programs that the Maternal and Child Health Bureau
(MCHB) supports and the list of priorities promulgated for the MCH Research Program.

A significant number (about 22 percent) of all the reported peer-reviewed articles
were published in behavioral sciences journals. Table 2 also shows smaller but significant
representation among journals in epidemiology and public health, nursing, and allied
health professions. These figures understate the representation of these disciplinary

10
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Journal of the American Medical Association (JAMA). or Pediatric research articles of

Table 2. Number and Percent Distribution of Articles
Generated by MCHB-Supported Research
According to Type of Journal Where Published:

1987-91
Number
Type of Journal of Articles Percent
Total 247 100.0
Medical—General 20 8.1
Medical—Pediatrics 8+ 34.0
Medical—Obstetrics 10 4.0
Behavioral—General 30 12.1
Behavioral—Pediatrics 24 9.7
Epidemiology and Public Health 1 5.7
Nursing 5 2.0
Allied Health Professions 18 7.3
Basic. Laboratory, and Clinical Sciences 30 12.1
Other 12 4.9

approaches in the research being supported by MCHB. Publication of health-related
research in clinical medicine journals rather than in disciplinary (e.g., economics,
psychology) journals has been an evolving trend that reached new heights in the 1980s.
Thus it is not surprising nowadays to see in The New England Journal of Medicine, the

note that in years past would have been published as lead articles in disciplinary journals
such as Child Development, Medical Care, the American Journal of Epidemiology. or the
American Journal of Public Health. The prestige of some of the medical journals is a
factor fueling this trend. So is the scientific rigor of the review process of these journals,
which makes acceptance for publication an important professional accomplishment.
Publication in these journals in turn supports academic promotion. Another contributing
factor is the wide and influential audiences these journals reach, which gives findings a
greater dissemination potential and a correspondingly greater chance for translation into
service application and policy decisions.

Slightly more than 1 in 10 (12.1 percent) of the 247 articles were published in basic,
laboratory. and clinical science journals. A number this high might seem surprising, given
the applied nature of the MCH Rescarch Program. However, what the figure indicates is
the well-known but seldom-acknowledged fact that there is a two-way flow in
contributions between basic and applied research. Most of the hasic/clinical science
articles came from research projects secking to apply knowledge in the basic sciences to
create and/or evaluate new laboratory tests and screening instruments. Two cases in
point are the evaluation, under a randomized clinical trial, of the efficacy of three
commercial kits for detecting sexually transmitted discases in women, and the application
of new knowledge in molecular biology to improve the reliability of laboratory
procedures for detecting fragile X syndrome prenatally. Both of these investigations were

COMPLETED PROJECTS 1989, 1990, AND 1991
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judged to be applied research and not eligible for consideration by Federal agencies
supporting basic research. This underscores the often overlooked benefits of multiple
Federal research programs.

Table 3 presents in more detail the information contained in Table 2. Specifically,
they provide a list of specific journals for each category, along with the number of
articles published in each journal. As may be seen, most articles that appeared in medical
publications did so in the most rigorous and prestigious journals, including The New
England Journal of Medicine, The Journal of the American Medical Association,
Obstetrics and Gynecology, and Pediatrics. Among the pediatric journals, over one-half of
the 84 articles appeared in Pediatric Research, the Journal of Pediatrics, Pediatrics, and
the American Journal of Diseases of Children. The articles published in behavioral
science jeurnals follow the same trend, although in this category there is less
concentration in specific journals. For the most part, the journals in which behavioral
sciences articles were published reflected the multidisciplinary clinical approaches to care
emphasized by MCHB.

Past Examples oi Outstanding Investigations

Among MCHB-supported studies that made important contributions to the
prevention and amelioration of disease and disabilities in children during the 1970s were:
(1) Jekel and Klerman's research on programs for unwed teenage mothers; (2)
Furstenberg’s research on the social consequences of teenage childbearing; (3) Werner’s
longitudinal research on the children of Kauai; (4) Haverkamp's research on fetal heart
rate monitoring and scalp sampling in high-risk pregnancies; and (5) Chess’ studies on
children who were exposed in utero to rubella.

The studies on teenage mothers by Jekel, Klerman, and Furstenberg are models of
their kind. Their importance lies not so much in how well they documented the social,
psychological, and economic consequences of unplanned parenthood for teenagers, but
how influential their findings have been in bringing the problem to national attention
and in shaping the content of prevention-oriented programs.

Werner's Kauai studies are classic longitudinal child growth and development
research. They underscored key factors in the prenatal, natal, and postnatal environments
that may have a cumulative, long-term effect upon the development of children. Findings
from the studies have been used extensively to support the need for a national system of
preschool health programs and periodic early childhood screening. Of great importance
was the demonstration that the social context, in addition to perinatal factors, determines
later outcomes along a variety of domains. These results have influenced the deployment
of public health resources, as well as identifying high-risk factors signaling the need for
followup and carly intervention efforts.

The two pioneer studies by Haverkamp on fetal heart rate monitoring were
instrumental in focusing national attention on the need to evaluate medical technologies
before they are widely used in medical practice.

Chess' longitudinal research on children whose mothers experienced a rubella
infection during pregnancy poignantly documented the disastrous effects of in-utero viral
infections on the developing fetus, and were also instrumental in developing new

12
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Table 3. Articles Published From MCHB-Funded Research, 1987-91

Number
Type Title of Articles
Medical
General.  New England Journal of
Medicine 8
Critical Care Medicine 3
Journal of the American
Medical Association (JAMA) 3
American Journal of
Preventive Medicine 1
Clinical Research 1
Journal of Family Practice 1
Lancet 1
Patient Care 1
TOTAL 20
vepiatrics  Pediatric Research 18
Journal of Pediatrics 15
Pediatrics 11
Amcerican Jourral of Diseases
of Childrean 7
Developmental Medicine and
Child Neurology 6
Journal®of Adolescent Health
Care Q
Journal of Behavioral and
Developmental Pediatrics 6
Pediatric Pulmonary
Supplement 4
Clinical Pediatrics 2
Insights into Pediatrics 2
Pediatrics in Review 2
Advances in Neonatal
Screening 1
Child and Adolescent
Yeuehiatry 1
Current Opinions in Pediatrics 1
Exceptional Children 1
Pediatric Clinics of North
America s
TOTAL 84
osstenes - Obstetrics and Gynecology 3
American Journal of
Obstetrics and Gynecology 2
Prenatal Diagnosis 2
American Journal of
Perinatology 1
Clinical Obstetrics and
Gynecology 1
Seminars in Perinatology 1
TOTAL 10

Number
Type Title of Articles
Bebavioral
GeneraL  Social Science and Medicine S
American Journal of Mental
Retardation 4
American Journal of
Orthopsychiatry 2
Journal of Consulting and
Clinical Psychology 2
Journal of Family Violence 2
Annual Review of Psychology 1
Applied Psychological
Meuasurement I
Culture, Medicine and
Psychiatry 1
Zducation and Training of the
Mentally Retarded 1
Educational Psychology
Meustres 1
Family Relations 1
Journal of Personality and
Social Psychology 1
Journal of Smith College
School of Social Work 1
Journal of Social Issues !
Journal of Social Service
Research 1
Merrill-Palmer Quarterly 1
Patient Education and
Counsceling 1
Psychiatric Annals 1
Psychology and Health ]
Social Cognition _1
TOTAL 30
reptatrics  Journal of Early Intervention 4
Child Abuse and Neglect 3
Journal of Adolescent
Rescarch 2
Journal of Pediatric
Psychology 2
Child Care, Health and
Development 1
Developmental Psychology 1
Early Child Development and
Care I
Early Development and
Parenting 1
Early Education and
Development 1
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Table 3. Articles Published From MCHB-Funded Research, 1987-91 (continued)

Number Number
Type Title of Articles Type Title of Articles
Bebavioral (cont’d.) Allied Health
pEDIATRICS  Journal of Applied Professions -
(cont'd.) Developmental Psychology 1 Journal of the American
Joumnal of Clinical Child Dietetic Association 5
Psychology i Amcr!c;m Journals 0} ttlw.l)cuf 3
Journal of Youth and Amcnc'u.n Journal of Clinical
Adolescence ] . Nutrition . 3
e Ear and Hearing 2
New Directions tor Child -~ . .
Development y British .]()L.ll‘n:ll of Aud.l()](.)gy I
Social Policy Report of SRCD 1 Journat ()t. l:lum;m Lactation 1
SRCD Monographs | Journul.ot Speech ;md
Topics in Early C.hildh()()d Nu}-tlrtlt:l)l:ﬁ{:{:::rl(rl: ] }
Special Education 1 Volta Review 1
Zero 1o Three 1 TOTAL 18
ToTAL 24 Basic, Laboratory
Epidemiology and Clinical Sciences
and Public Health Yale Journal of Biology and
Amwerican Journal of Public Mc.dlcmc . 3
Health : 3 An;;'nlc;m Journal of Human ,
American Journal of Anul(l)uof“r? Journal of Human )
Epidemiology 2 Genetics 2
American Journal of Health American Journal of Physical
‘ l"r()m()ti()n ’ o ! Anthropology 2
Children aind Youth Services Biochemical Medicine and
Review 1 Metabolic Biology 2
Family and Community Human Biology 2
Health 1 Journal of Chromatography 2
Genetic Epidemiology 1 Joumal of Clinical
International Journal of Microbiology 2
Mental Health 1 Anals of the New York
Journal of Community Health 1 Academy of Sciences 1
Journal of Public Health Clinical Chemistry 1
Dentistry | Clinicat Pharmacology and
Journal of School Health I Therapeutics !
Public Health Reports i Developmentad Pharmacology
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approaches to the care of the multihandicapped child. The biobehavioral concept of
“temperament” as a mediator of children’s adaptation to multipie handicaps came out of
Chess’ studies.

Examples of studies that made significant contributions during the first half of the
1980s were: (1) Klaus and Kennel's studies on maternal-infant attachment; (2) Main and
Creasy’s evaluation of technologies and clinical management approaches used to prevent
preterm delivery in high-risk pregnancies; and (3) Olds’ study of the effects of a nurse
home visitation program on pregnancy outcome, child growth and development, and the
reduction of child abuse.

Klaus and Kennel's studies on maternal-infant attachment, conducted in the
environment of neonatal intensive care units (NICUSs), revolutionized the care and
treatment of critically ill neonates worldwide and were instrumental in initiating a new
line of research on the significance of human touch and handling for the physical growth
and cognitive development of infants. The new handling approaches developed by the
studies were instrumental in reducing the number of days the critically ill neonates
remained in the expensive environment of the NICU by an average of 4 days. This
translated into millions of dollars saved and in sizeable reductions in NICU-acquired
infections.

The studies by Main and Creasy evaluated, under randomized ¢'* .ical trial
conditions, new obstetrical technologies for monitoring uterine activity. These new
technologies hold promise for preventing preterm labor and currently provide critical
insights into the basic processes of uterine musculature contraction and the initiation of
premature labor.

Olds’ classic study (the Elmira Study) of the effects of a nurse home visitation
program on pregnancy outcome, child growth and devciopment, use of preventive
health services (e.g., childhood immunizations), and the prevention of child abuse and
unintentional injuries in children documented the benefits of an old public health
approach long out of use. This successful randomized clinical trial of a comprehenslve
approach to the prevention of multiple maternal and child health problems proved to be
highly cost effective and was instrumental in the revival of home visiting programs in
other areas of health and social welfare. A replication of the study is currently being
done in Memphis/Shelby County, Tennessee, under the joint support of the Maternal and
Child Health Bureau and the National Center for Nursing Research, National Institutes of
Health. This replication is an attempt to test the generalizability of the approach by
shifting the site of service from one that was rural and sparsely populated to one that is
urban/metropolitan and densely populated. Nurses currently being used in the
replication study are county health department nurses without graduate degrees and with
larger patient loads. The nurse visitation study by Olds was instrumental in creating
Federal legislation making possible the use of this approach on a larger scale with local
community participation and direction.
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Current Exarnples of Outstanding Investigations
Three projects of note were completed between 1989 and 1991: (1) The Infant
Health and Development Program; (2) the Early Intervention Collaborative Study-Phase 1;

L}

and (3) Anthropomorphic Standards for the Evaluation of Growth and Nutritional Status.

The Infant Health and Development Program (IHDP) was a multisite, randomized
clinical trial which sought to test the effectiveness of combined quality pediatric health
care and early intervention services on the prevention of health and developmental
problems in low birthweight infants. The study was jointly supported by the Maternal
and Child Health Bureau, the National Institute on Child Health and Human
Development, and The Robert Wood Johnson Foundation. Study findings showed
significant effects on an array of health and child development outcomes, including
impressive gains in cognitive abilities. The effects of the combined intervention were
greatest on minority low birthweight infants (i.e., African Americans and Hispanics) and
in growth and development areas where premature infants and minority children
traditionally do poorly. An expanded version of the study (Project Begin) is currently
being established, with support from the Centers for Disease Control and The Robert
Wood Johnson Foundation. Followup studies of the infants who participated in IHDP are
currently in progress under the joint support of the Maternal and Child Health Bureau
and the National Institute on Child Health and Human Development. Preliminary findings
indicate enduring gains at the point of entering school age.

The Early Intervention Collaborative Study by Shonkoff sought to evaluate the effects
of various intervention programs operating in several New England States on young
children with developmental vulnerabilities and their families. Study findings documented
a mix of negative and positive findings, all emphasizing the complexities involved in
delivering services to an extremely vulnerable group of children. A followup study
currently in progress under the support of MCHB addresses both theoretical and
pragmatic concerns facing the field of early intervention for young children with
developmental vulnerabilities and their families. The ongoing study builds on findings
that emerged during the eartier study and is designed to explore the stability and
durability of subgroup differences related to both vulnerability and resilience over the
entire early childhood period. The study findings promise to provide vital information to
assist policymakers and service providers in determining the most equitable and
beneficial distribution of limited program resources.

The study by Frisancho on anthropometric standards for the evaluation of growth
and nutritional status satisfied a clinical need of long standing—being able to distinguish
the truly malnourished from the simply underweight, and the obese from the normaily
heavy. Using data already collected by two National Health and Nutrition Examination
Surveys (HANES I and HANES I1). Frisancho developed means, standard deviations, and
percentiles, by age, gender, and frame size, of anthropometric dimensions of body size
and body composition. These measures of central tendency and dispersion can be used
in cvaluating growth and nutritional status of children and adults. Included in the
products of the investigation were illustrations and practical examples of the use of
anthropometric dimensions in diagnosing the nutritional status of clinical and nonclinical
populations.
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Summary and Conclusions

The performance of 66 research projects completed in 1987 through 1991 under the
support of the MCH Research Program has been assessed and past and recent examples
of outstanding investigations have been described. Based on the number and types of
products generated by the 66 projects, it can be concluded that research findings of
projects supported by the Maternal and Child Health Bureau are being disseminated
quite well, using the time-proven methods employed by the scientific community at
large, and through prestigious and influential outlets. The latter is of note as it suggests
that findings of MCHB-supported research have a greater than average chance of being
translated into clinical applications and policy decisions.
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SUMMARY

Statement of the Problem

Survival has improved dramatically for children with birthweights less than or equal
to 1,000 grams. Questions remain about the quality of life for survivors. Major morbidity
appears to be decreasing and most very low birthweight infants survive infancy
apparently intact. As more of these children reach school age, there are indications that
the “normal” population of survivors experience unanticipated behavioral and scholastic
difficulties. This project examined the extent of these dysfunctions and the issue of
whether the hehavioral and learning problems could have been predicted from preschool
and infant evaluations.

Research Questions or Hypotheses
This study was designed to test the following hypotheses in a very low birthweight
population without physical handicaps and mental retardation:
1. Very low birthweight children are at higher risk for poor academic perforniance
than children with normal birthweights.
2. Neurodevelopmental assessments and psychological tests performed in early
childhood may predict later academic achievement.
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3. Developmental outcome of very low birthweight children can be related to
specific prenatal or perinatal events.

4. Very low birthweight children will exhibit some specific areas of weakness in
achievement in academic subjects and psychological functions when compared
with full-term, demographically similar children.

Study Design and Methods
A case-control study was performed comparing school-age children of very low

birthweight with demographically similar children without very low birthweight. Both

groups were tested on the following factors:

1. Sociocultural factors, using the Social Readjustment Rating Scale, the
Coddington Life Events Scale, and the Parenting Stress Index;

Academic performance, using scheol questionnaires and the Wide Range

Achievement Test (WRAT);

3. Cognitive function, using the Wechsler Intelligence Scale for Children-Revised
(WISC-R)

4. Behavioral factors, using the Quay and Peterson’s Revised Behavior Problem
Checklist, and the Piers-Harris Children’s Self Concept Scale;

5. Motor performance, using the Bruininks-Oseretsky Test, the Southern California
Motor Accuracy Test, the Grooved Pegboard Test, the Motor Impersistence Test,
the Bender Gestalt Test, and the Test of Visual Analysis Skills;

6. Sensory perception/memory, using the Tactual Performance Test and the

Fingertips Number Writing Test;

7. Language, using the Clinical Evaluation of Language Function (CELF); and

8.  Abstract thinking, using the Categories Test.

All subjects were also given a physical examination. In addition, since the very low
birthweight children had been seen for previous developmental testing at 1 and 4 years
of age, analysis of the predictive ability of these prior assessments for school-age
performance was conducted.

!\)

Study Sample and/or Population

The study population comprised 77 very low birthweight children ages 6-11, who
had no evidence of major handicaps (1Q less than 70, cerchral palsy, or sensory
impairment) at their last visit to our comprehensive followup program; the last visit must
have occurred after the child's first birthday. The comparison population was recruited
from school children who wete matched for age, race, gender, and housch()ld income,
and who had birthweights greater than 2,500 grams.

Findings

In all categories tested, the very low birthweight children scored lower than did the
controls (whose birthweight exceed 2,500 grams). Subjects who had very low birthweight
were significantly shorter and weighed less, though body fat was similar. Intelligence
testing with the WISC-R revealed results averaging 10 points lower for the study
population. Similarly, achievement scores, visual perception, and language and motor
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scores were significantly lower for very low birthweight children. There was no overall
difference in family stress or life events. Very low birthweight children required or were
receiving special education services more frequently than their peers. Finally, self-
concept was significantly lower for the very low birthweight subjects and they were
described by their teachers as less popular with classmates than those in the control
group. Maternal education was associated with performance, with those very low
birthweight children whose mothers were not high school graduates scoring 20 points
less than children in the control group whose mothers had at least a high school
education. Cther medical or social variables did not predict outcome in the models
tested. The Stanford-Binet Intelligence Scale at age 4 also was significantly associated
with subsequent test results, although the Bayley Scales of Infant Development and early
neurodevelopmental test results were not able to predict outcome at 611 years of age.

Recommendations

Since very low birthweight survivors appear to be at significant risk for poor
academic performance, early identification of these children within educational systems
should allow opportunities for enroliment in programs designed to encourage
achievement. The most effective type of intervention is not clear.

Future research should examine (1) the effective use of followup programs (i.e.,
who is most likely to benefit from longitudinal services?); (2) the functional status and
behavioral and mental health outcomes of the children, and perceptions of health by
parents and health professionals; (3) the social ecology of very low birthweight families:

and (4) the evaluation of interventions that may affect outcome for very low birthweight
children.
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None to date.

Abstracts
Nelson KG. Biasini F. Boll T, Whitley SB. Fishman B. Reeder K. Fleming L. 1989. Developmental
dysfunction in school age very low birthweight children. Clinical Research 37:45A.
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Nelson KG. Developmental dysfunction in school age very low birthweight children. Presented
before the Southern Society of Pediatric Research, New Orleans, LA, January 1989.

Nelson KG. The very low birthweight child goes to school. Presented at the Charles Flower
Society Meeting, Big Sky, MT, February 1989,
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SUMMARY

Statement of the Problem

Low birthweight premature infants are at increased risk in early life for a variety of
medical complications and later for developmental delay, behavior problems, learning
problems, and difficulties in school performance. Moreover, socioeconomic
disadvantage—itself, a risk tactor for low birthweight and prematurity—also increases the
likelihood of adverse developmental outcomes and scholastic problems.

The extent to which neonatal or later interventions can prevent or ameliorate
adverse outcomes in this vulnerable population is uncertain because even the best-
designed interventions for these infants have involved single sites with small numbers.
The most persuasive evidence that early intervention might avert negative childhood
outcomes is found in studies of primarily normal birthweight infants and preschoolers
from socially disadvantaged families. The applicability of such programs to low
birthweight premature infants required empirical investigation.

Research Questions or Hypotheses
The present study is the first multisite, randomized clinical trial designed to evaluate
the efficacy of combining early child development and family support services with
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pediatric followup in reducing the developmental, behavioral, and health problems
among low birthweight premature infants (here defined as having a birthweight less than
or equal to 2,500 grams and a gestational age less than or equal to 37 weeks). The main
research questions addressed issues of whether, at 36 months of age, children who were
receiving the intervention differed from children who were not receiving the intervention
in (1) cognitive development, (2) behavioral competence, or (3) health status.

Study Design and Methods

Infants were :andomly assigned either to an intervention group or to a followup
group. The intervention group received a home visitation program, a center-based child
development program, and parent group meetings plus high quality pediatric followup.
The followup group received only the pediatric followup, which consisted of assessments
at regular intervals from 40 weeks to 36 months plus referrals for pediatric care and other
services as indicated. All ages were corrected for prematurity. Eight medical institutions
serving diverse demograrhic populations in different geogiraphic locations participated in
the clinical trial.

The services exclusively for the intervention group consisted of the following:

1. Home visits: The professional educators who visited the homes once a week in
the first year and then every 2 weeks for the next 2 vears brought special toys
and taught the mothers activities to use to develop the babies’ skills. They also
helped the mothers to deal with problems in caring for low birthweight infants
as well as their own life problems.

2. Child development centers: The. centers, developed at each site exclusively for
the children in the intervention group, offered a safe high quality environment
and continued the same educational program used for the home visits.
Recommended attendance was 5 days per week, beginning at 12 months and
continuing until 36 months.

3. Parent groups: Bimonthly parent group meetings provided information on child
rearing, health and safety, and other parenting concerns.

Eight primary outcome measures were chosen to address the three main research
questions. For cognitive development, the Stanford-Binet Intelligence Scale, Form LM,
third edition, was administered at 36 months. For behavioral competence, the Child
Behavior Checklist was used for children ages 2—3 years. Health status was regarded as
multidimensional. Since no single comprehensive measure existed, six different measures
were selected to assess morbidity, functional status, and maternal perception of the
child’s health.

A variety of other data were collected in the areas of maternal mental and physical
health and social functioning; familial and home environment characteristics; use of
health and social services; and other infant behavioral, health, und neurodevelopmental
characteristics. Conceptually, the program design recognized that a number of secondary
outcomes were related to participation in the program. These involved variables such as
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(1) changes in maternal employment and education, (2) use of health and social services,
(3) quality of the home environment, (4) mother-child interaction patterns, and (5)
maternal problem-solving skills. Other data being used for additional studies include
descriptions of the natural history of low birthweight premature infants, prediction
studies, model building studies, and methodological studies.

Study Sample and/or Population

Eight medical institutions that serve diverse demographic populations in different
geographic locations were selected through a national competitive review. A total of
4,551 newborn infants who would reach 40 weeks' postconceptional age between
January 7, 1985 and October 9, 1985, and whose birthweights were 2,500 grams or less
were screened at birth for eligibility. Of these, 3.249 infants were excluded before
randomization by protocol criteria related primarily to (1) residence; (2) gestational age
greater than 37 weeks, as assessed by a modification of the Ballard Examination; or (3)
hospital discharge before or after the designated recruitment period. Unhealthy infants
were included unless they had an illness or neurological deficit so severe as to preclude
participation in the intervention program; only 61 such infants were excluded. Thus, the
sample included the majority of low birthweight premature infants who survived the
neonatal hospitalization and lived in the catchment area (i.e., within 45 minutes of each
center). Of the 1,302 who met the eligibility criteria, the parents of 274 (21 percent)
refused consent to be randomized. Of the 1,028 infants who had parental consent and
were randomized, 43 were withdrawn before participating in the study. The remaining
985 infants constituted the primary analysis group on which the findings of this report
are based.

The research design included stratification by eight sites and two birthweight groups.
Infants who weighed between 2,001 and 2,500 grams were designated heavier; those
who weighed 2.000 grams or less were designated lighter. One-third of the sample came
from the heavier group and two-thirds from the lighter group. To minimize the cost of
the study, subjects within each weight group were allocated in such a way that one-third
were randomized to the intervention group and two-thirds to the followup group. The
targeted overall sample size was based on an estimated effect size (ES = difference
between treatment group means, expressed in standard deviations) of 0.5. For a single
outcome, a power of 99 percent (p=.05. two-tailed) was required in the total group and
in the lighter group alone.

Based on our research design, the target number of patients at each of the eight sites
was 135. Although this goal was not reached at all sites, the actual enrollment remained
adequate for a power of at least 99 percent. _

Immediately after hospital discharge, patients were randomized by the National
Study Office using an adaptive method that monitored for a 2:1 balance and for absence
of bias between the two study groups in cach site and birthweight stratum. In the
randomization, balance was monitored for birthweight, gender, maternal education (less
than high school graduate, high school graduate, some college, or more), maternal race
(black, Hispanic, and white/other), primary language in the home, and infant
participation in another study.
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Findings

Of the 985 children in the primary analysis group, 913 participated in at least one
aspect of the final 36-month assessment (93 percent of the intervention group and 93
percent of the followup group).

Overall, the mean 1Q scores on the Stanford-Binet Intelligence Scale were
significantly higher for the intervention children than for the followup children. Scores
were 13.2 1Q points higher (ES=0.83, p<.001) in the intervention group with
birthweights ranging from 2,001 grams to 2,500 grams, and 6.6 1Q points higher
(ES=0.41, p<.001) in the intervention group with birthweights of 2,000 grams or less.
The only initial status variable that influenced the overall effect was birthweight: the
difference in 1Q scores between the intervention and followup groups increased as
birthweight increased (p=.01).

Although the difference in behavioral competence between treatment groups was
small, the number of behavior problems reported by mothers of the intervention group
was significantly less than the followup group (ES=-0.18, p= .0006). Maternal education
was the only initial status variable that influenced the effect of the treatment. Among
children of high school graduates, there was little difference between the two groups,
whereas among children whose mothers did not graduate from high school, those in the
followup group reported more behavior problems.

The only significant treatment effect on health status was seen in the mother’s report
of the child’s morbidity. with higher morbidity scores reported for the lighter-weight
children in the intervention group (E$=0.29, p<.001). No group ditferences were
reported among the heavier-weight children. This finding was significantly influenced by
maternal age: Children of younger mothers in the intervention group had more reported
morbidity than children of younger mothers in the followup group. This difference was
accounted for entirely by brief, nonserious illnesses.

In summary, we conclude that the ehmprehensive and intensive early intervention
program in the Infant Health and Development Program produced substantial benefits
for low birthweight premature infants. The study is particularly important because, in
contrast to previous single-site studies, it was implemented in eight geographically
distinct locations with great demographic variation. Despite this heterogeneity, the
program was significantly effective overall and in seven of the eight sites. Thus, there is
strong evidence that the program may be generalized to many communities.

Recommendations

Following are the recommendations resulting from the study:

1. High quality, comprchensive followup programs for low birthweight premature
infants should be incorporated into medical care plans, particularly for infants
suffering the dual handicap of low birthweight and social disadvantage.

2. Data from this study should be made available as guidelines for providing
intervention programs for high risk infants.

3. This cohort of low birthweight premature infants which has been so carefully
studied and documented through age 3 should be follov-ed with the same care
well into the school years in order to assess the long-term bencfits of this
intervention.

2
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SUMMARY

Statement of the Problem

The Mexican-American population is the most rapidiy growing ethnic group in the
United States. It is also a young population, with approximately 40 percent of the
Mexican-American population under 18 years of age. Furthermore, the 1987 census
showed that 26 percent of Mexican-American families live below the Federal poverty
level. These demographic characteristics suggest that a large proportion of Mexican-
American children may be at risk for poor health because of their poverty status. Greater
attention should be directed toward the health care needs of these children. Effective
policies can be developed only with accurate information about the health care needs of
these children. Unfortunately, documentation of the health status of Mexican-American
children has been limited. Studies are needed that will provide information on their
growth and nutritional status, and the prevalence of chronic and acute diseases among
these children. It is important to examine the health risk factors common to these
children, as well as their access to and use of health care services. Only with this
information can effective policies be developed to meet the health care needs of this
population of children.
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Research Questions or Hypotheses
The purposes of this study were to:
1. Identify and quantify the health and nutritional problems of Mexican-American
children relative to those found in other Hispanic and non-Hispanic children;
2. Measure time trends in key aspects of health and nutritional status in the
Mexican-American population;
3. Identify the correlates of poor health and nutritional status, particularly with
respect to poverty and acculturation; and
Identify major constraints to the use of health and nutrition services.

_.I:\

Study Design and Methods

This study analyzed data frem health surveys conducted by the National Center for
Health Statistics. Analyses were performed using the Statistical Analysis System and
specialized software packages to correct for the multistage complex sampling design of
the surveys. Assistance was provided by the staff of the National Center for Health
Statistics, Division of Health Examination Survey. National norms for selected variables
were used for comparisons, and these were obtained from the National Center for Health
Statistics, the Centers for Disease Control and Prevention, and the National Institutes of
Health. Where reference data were not readily available, normalized standards for non-
Hispanic whites from the National Health and Nutrition Examination Surveys (NHANES)
were used.

The health status of Mexican-American children was evaluated by determining the
prevalence of medical conditions, poor health perception, low birthweight, and poor
dental health. Nutritional status was assessed by dietary intakes, iron status, and
anthropometry. Finally, the evaluation of health care utilization by Mexican-American
children was assessed by the reported use of health services for routine and sick visits.

Study Sample and/or Population

Data were drawn from the National Health and Nutrition Examination Survey
1971-1973 (NHANES D), the Second National Health and Nutrition Examination Survey
1976-1980 (NHANES ID), and the Hispanic Health and Nutrition Examination Survey
1982-1984 (HHANES). In the NHANES I and 1I, a population of children under age 18
was identified, comprising 796 Mexican-Americans: 444 other Hispanics; 9,935 non-
Hispanic whites; and 2,754 blacks. From the HHANES, only data on Mexican-Americans
from the Southwest (3,677) were included in the study. Although the primary data set
was the HHANES, NHANES I and II were used to refine hypotheses for HHANES and to
examine secular trends in selected health and nutritional status parameters.

Findings

Some of the findings presented below are preliminary; further analyses are currently
under way in the continuation grant.

1. Nutritional status: Only the dictaiy intake frequency data were available from
HHANES; therefore, actual caloric and nutrient intakes could not be determined. The
dietary intake frequency data did, however, suggest that the diets of Mexican-American
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children and adolescents may be lacking, particularly in the frequency of breads, fruits,
and vegetables. This was most prominent for adolescents. Determining whether these
children are getting adequate nutrition will have to await the release of the 24-hour
dietary recall data from HHANES.

The measures of iron status suggest that Mexican-American children and adolescents
in general have a status similar to that of non-Hispanic whites, and that their status has
improved over the past decade. The prevalence of iron deficiency anemia among
children under 3 years of age has fallen to 2.0 percent. The only age group of Mexican-
Americans that has not improved in iron status is that of adolescent females.

The anthropometric measures of Mexican-American children in HHANES
demonstrate that poverty is a major determinant for height but not for weight in children
under 12 years. After age 12, ethnicity is a better predictor of height. This has suggested
a possible cohort effect with respect to height. This hypothesis is supported by the
improvement in mean heights for Mexican-American children over the past two decades.

The normal distribution of weight for these children has led to a short and stocky
physique. In turn, the prevalence of obesity seems to be higher among Mexican-
American children than among non-Hispanic white children. This increased obesity is
unrelated to poverty status.

Sexual maturation of Mexican-American adolescents is slightly delayed both in onset
and completion. These data, however, must be viewed cautiously until longitudinal data
are available.

2. Health service utilization: Utilization seems to be adequate for three-fourths of
Mexican-American children. This includes the use of both routine and sick visit services.
About 90 percent are reported to have a regular health care site. and 80 percent of the
children’s mothers are very satisfied with the care. Among those mothers who do not
have a regular health czre site, however, the most common reason cited for not having
one is lack of need for a doctor. Yet, the most common reason for not obtaining health
care is lack of money. There appear to be both access and utilization problems for
Mexican-American children. This is further suggested by the finding that, although
developmental-behavioral medical conditions are common among these children, they
are undertreated in comparison to physical disorders.

Hospitalization has occurred among approximately 20 percent of the children, and
length of stay for two-thirds of these hospitalizations was 1 night.

Seventy-six percent of adolescents reported a regular health care site. Those with a
regular health care site reported adequate usage of health services, while those without
such a site reported underutilization. Twenty-two percent of the adolescents without a
regular site had not been seen by a physician in the past 5 years, and an additional 30
percent had not been seen by a physician in 1-5 years. Moreover, 34 percent of all
adolescents had not had a preventive health care visit within the past 5 years. These data
suggest a significant underutilization problem among Mexican-American adolescents.

Most adolescents were satisfied with their care. The lack of need for a physician was
most commonly stated as the major reason for not having a regular health care site.
Those who could not obtain health care most commonly stated that cost of care was the
reason. Only 7 percent of adolescents reported a hospital stay in the past year, and 86
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percent of these stayed for 1 night. Lastly, less than 2 percent of children and adolescents
reported use of folk healers.

Overall, health care utilization appears to be a significant problem for about 25
percent of Mexican-American children and adolescents.

3. Health status: Data from NHANES II demonstrated that Mexican-American
children have had a prevalence of mild, moderate, and severe medical conditions similar
to those of non-Hispanic white children. Among Mexican-American children, the
prevalence of mild, moderate, and severe medical conditions was 39 percent, 36 percent,
and 3 percent, respectively. HHANES assessed only the prevalence of chronic medical
conditions (3.86 percent). This prevalence was similar to that of severe medical
conditions in NHANES I for non-Hispanic white children; this implies that these two
populations do not differ in the prevalence of severe chronic medical conditions. Less
severe conditions were not assessed in HHANES.

Types of medical conditions could be assessed with some accuracy only in the
HHANES. These data showed that cardiovascular disorders, mental/central nervous
system disorders, and congenital anomalies were the most common, but appeared to
occur with about the same prevalence as for non-Hispanic white children. Neither
poverty nor acculturation appears to have any effect on the prevalence of chronic
medical conditions.

Specific, targeted medical conditions were also assessed in HHANES (by interview
only, not by physician's examination). Overall, these reported medical conditions
appeared to be at similar prevalence rates as reported for non-Hispanic white children.
An interesting finding is that, among those targeted medical conditions which were still
present at the time of the survey, 31 percent of children ages 6 months to 4 years and 40
percent of children ages 5-11 had developmental-behavioral conditions. Data on
reported medical conditions for adolescents were restricted by a focus on adult diseases;
therefore, usetul information on conditions concerning adolescents was limited.

There was a significant difference between Mexican-American children and non-
Hispanic white children in health perception. The health status of the child or adolescent
was rated by survey physicians, mothers, and the children and adolescents themselves.
Physicians rated only 1 percent of children and adolescents in poor health. Their ratings
were affected primarily by the presence of a chronic medical condition and only
minimally by poverty. In contrast, mothers’, children’s, and adolescents’ ratings of poor
health were significantly higher (10-30 percent). Although mothers™ and adolescents’
ratings were affected by the presence of a chronic medical condition, poverty and
acculturation appeared to be more prominent as determinants of a poor health rating by
both of these groups. For children under 12, poverty, acculturation, and the presence of
a chronic medical condition were not found to be significant determinants.

According to the mothers, 5.6 percent of children were reported to have had a
birthweight less than 2,500 grams. This low birthweight rate is similar to that for non-
Hispanic white children.

Dental health for Mexican-American children was found to be significantly worse
than for non-Hispanic white children. Although total dental needs for primary teeth were
similar for Mexican-American and non-Hispanic white children, Mexican-American
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children had more severe diseases. Mexican-American adolescents also had greater dental
health needs and more severe dental diseases.

Recommendations

Further work involving the HHANES is currently under way, including further
analyses of the Mexican-American sample and the Puerto Rican and Cuban samples.
Current conclusions and recommendations are preliminary.

The most prominent factor affecting the health of Mexican-American children is
poverty. Therefore, programs aimed at buffering the effects of poverty would appear to
be needed for this population of children. This includes programs that provide health
and nutritional services. Health services should be directed at meeting the diverse needs
of this population of children and should include developmental-behavioral conditions as
well as dental health problems.

Adolescence seems to be a period associated with significant health and nutritional
problems. Some of these problems may result from previous poor health periods and
lack of access to health care, particularly preventive services. Therefore, increased
emphasis on programs directed at these Mexican-American children should be
considered.

Lastly, culture and the process of acculturation seem to play a role in the health of
Mexican-American children and adolescents. Further work is greatly needed in this area
to delineate the mechanisms involved and to determine whether culturally based
hehaviors can be protective tor children living in poverty.
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SUMMARY

Statement of the Problem

Knowledge of the toxic effects of specific environmental agents and their link to
mechanisms of human reproduction is in its infancy. Although evidence indicates that
pesticides can pass through the human placental barrier, further study is needed to
document unspecified effects and to replicate the results found by current researchers.
Spontaneous abortion, low birthweight, congenital anomalies, cleft lip and cleft palate,
limb defects, and infertility have been the focus of some recent investigations. Many of
those studies found that chemicals in the environment can contribute to the incidence of
birth defects and other reproductive harm in the general population. The role of
pesticides, in particular, may be significant. Few studies have focused on community
exposures to pesticides, which tend to be lower than occupational exposures. Also, few
population-based studies have attempted to determine the actual degree of exposure in
individual cases.

This study investigated the reproductive effects of organophosphate and carbamate
insecticides. Crganophosphate pesticides are versatile, widely used pesticides which have
replaced organochlorines in popularity since the 1970s. Their mechanism of toxic action
is the inhibition of cholinesterase. Carbamate pesticides are similar to organophosphates
in the action of inhibiting cholinesterase, but are generally less toxic because they have a
shorter life. This study included an examination of environmental and occupational
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exposures, and made an assessment of degree of exposure through use of repeated
measures.

In this study, the protocol for ascertaining pesticide exposure was incorporated into
routine prenatal care. The value of this approach is that it demonstrates the feasibility of
monitoring pesticide exposure routinely in pregnancy when environmental or
occupational risk is suspected. Additionally, in areas where there is a high volume of
pesticide use per acre, a standard protocol for collection of blood samples to test for
cholinesterase (to use as a baseline value) could be recommended to providers who care
for women preconceptionally (e.g., at family planning clinics). In addition to having
immediate utility, such data will be available for retrospective analysis of outcomes
occurring over the years of growth and development of the offspring born to these
women. For women who are already pregnant, the collection of biologic samples for
cholinesterase baseline values could be implemented at the postpartum visit.

Research Questions or Hypotheses
The study tested the following hypotheses:
1. There is no difference in the blood cholinesterase activity between women who
report exposure to pesticides during pregnancy and women who report no
exposure.

N

There is no difference in the occurrence of spontaneous abortion between
women who have been exposed to cholinesterase-inhibiting pesticides and
those who have not been exposed.

3. There is no difference in the occurrence of preterm labor between women who
have been exposed to cholinesterase-inhibiting pesticides and those who have
not.

4. There is no difference in the occurrence of low birthweight infants between
women who have been exposed to cholinesterase-inhibiting pesticides and
those who have not.

5. There is no difference in the occurrence of toxemia of pregnancy between

women who have been exposed to cholinesterase-inhibiting pesticides and

those who have not.

Study Design and Methods

A prospective cohort design was used. The study followed a cohort of 535 women
throughout their pregnancies, through interviews on history of exposure, collection of
biologic specimens, and review of maternal and newborn records. Biologic specimens
were used to verify the pesticide exposure experience (exposed versus nonexposed) of
the cohort members as reported in interviews. Data from maternal and newborn patient
records were used to verity previous health and reproductive history and to determine
current pregnancy outcome. Comparisons of the pregnancy cholinesterase activity and of
sclected pregnancy outcomes were made between the two exposure groups.

Three assessment measures were used: A questionnaire (consisting of three
modules) to determine self-reported exposure history and potential confounding
variables; maternal patient records (primarily the Hollister Prenatal Record System) and
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newborn patient records; and biologic assay of blood samples for cholinesterase activity
in red cells and plasma. Some fetal cord blood assays were also carried out.

The questionnaire items addressed residential/environmental exposures, the
occupational history of the participant and spouse, specifics of potential exposures,
pesticide handling and use, and prescription and nonprescription drugs, alcohol, and
smoking history. The questionnaire was pretested in Spanish and English in order to
determine whether it met expectations for participant comprehension and whether the
interviewers would understand how to ask questions and record the responses
accurately.

There were eight data modules in the complete data set, three of which were
included in the questionnaire (the master data form, initial interview and assessment, and
ongoing exposure assessment). The other five modules (health history summary,
reproductive history, nutritional assessment, birth outcome, and laboratory) were
completed primarily by patient record review.

The Hollister Prenatal Record System was used for the study subjects. This system is
designed to identify women at risk for a problem pregnancy, based on their current
medical condition and their socioeconomic history. It is widely used and is a standard,
accepted system among prenatal and perinatal obstetric practitioners. Newborn and birth
outcome information was abstracted from hospital records at the facility where delivery
occurred.

Maternal blood samples for determination of cholinesterase activity were taken at the
time of the initial interview, and at each followup interview for a total of three samples
per participant, approximately one per trimester. Postpartum sampling was instituted
toward the end of the second project year to serve as a possible baseline (nonpregnant)
-alue. The simultaneous timing of the interview and the blood sampling was to insure
maximum congruence between the exposure verification methods.

Study Sample and/or Population

The study population was composed of women enrollea in the North County Health
Services (NCHS) Perinatal Program. All attended NCHS clinics in northeastern San Diego
County. They were primarily Hispanic women of low income and low educational status,
and many had recently emigrated from Mexico. The average age of the participants was
in the mid-twenties, and the majority had more than one child. Because agricultural
production in northern and castern San Diego County is among the highest in the State,
these women are considered to be potentially exposed, occupationally and/or
environmentally.

The NCHS Perinatal Program serves approximately 300 pregnant women each year.
The study was described verbally and in writing (in the women's native language) to all
patients entering the perinatal program between January 1987 and December 1989. They
were then asked to participate. Those who agreed to participate signed informed consent
forms. Approximately 75 percent of the women entering the clinic during this period
participated in the study. There is no difference in the sociodemographic and
reproductive characteristics between those who agreed to participate and those who did

not. 4 O
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Findings

The expectation was that the mean plasma cholinestorase levels would be higher
among the non-exposed than the mean for the entire group, and that the lev:.ls among
household- and agricultural-exposed women would be lower than those of the
nonexposed women and lower than the mean for the entire group. This was found to be
the case. Consistently, the exposed women'’s monthly mean levels of cholinesterase were
lower than those of the total study group, and the nonexposed group’s mean levels were
consistently higher than the mean. Graphically, the trends indicated differences, although
these differences were not statistically significant between the monthly group means,
except for month 6 (p=.037). Household exposure levels ranged from .5 percent to 4
percent lower than the mean group. Agricultural exposure levels ranged from 1 percent
to 4 percent lower than the mean group. The mean levels of women who reported no
exposure to pesticides were 2 percent higher than those of the mean group.

The expectation was that subjects with plasma cholinesterase in the low end of the
group distribution would fall in the household-exposed or agriculturally exposed groups.
The overall correspondence between relative plasma cholinesterase activity and self-
reported pesticide exposure classification was statistically significant (p <0.01). For a
sample of 207 subjects, approximately half (51.2 percent) of the low cholinesterase group
were classified by self-report as nonexposed and half (48.8 percent) as exposed to
agricultural or household pesticides, with more reporting exposure to agricultural (31.4
percent) than household (17.4 percent) pesticides. In this group, an individual with low
cholinesterase may or may not have reported any pesticide exposure. However,
examination of column totals reveals that the majority of nonexposed subjects (61.7
percent) did have either intermediate or high cholinesterase, and the majority of
agriculturally exposed subjects (52.9 percent) had low cholinesterase relative to the entire
sample. Equal numbers of subjects (40-45 percent) exposed to household pesticides fell
into high and low cholinesterase groups. Using these classification categories, the plasma
tevels can help confirm the self-reported classifications but cannot be used alone to
“predict” what the self-report would have been with a high level of certainty.

Among the 374 women for whom data were available, there were 8 spontaneous
abortions (2.1 percent). This rate is much lower than the expected rate of 15 percent of
all medically recognizable pregnancies. The relative risk analysis for exposed to
nonexposed showed no effect of exposure.

Several approaches to categorizing low birthweight were used in the analysis of the
association between maternal pesticide exposure and birthweight. This was necessary
because the occurrence of births of 2,500 grams or less was 3.1 percent, well below the
expectation of 6.8 percent for the United States. Four ways of categorizing low
birthweight were used: 2,500 grams or less; 3,000 grams or less; above the mean; or
bejow the mean. None of the relative risks show statistically significant differences in risk
of low birthweight for exposed versus nonexposed women. By all definitions used for
low birthweight, there is a greater incidence of low birthweight among the nonexposed.
The relative risk point estimate is less than 1.0.

Among the 374 study subjects in this analysis, there were 40 cases of toxemia {10.7
percent). This rate is somewhat higher than the expected rate of 7 percent for all
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pregnancies not terminating in first trimester abortion. The relative risk analysis, however,
does not show a difference in risk between the exposed versus the nonexposed. Based
on their medical, reproductive, and social history, women who had toxemia and who
were exposed to pesticides were also more likely to have been assessed at risk for
complications during the current pregnancy (98 percent compared to 58 percent).

The incidence of preterm birth was 5.6 percent, compared to an expected rate of 8.9

percent. No difference was detected in the relative risk for exposed versus nonexposed
women.

Recommendations

The following recommendations have resulted from the study:

1. Incorporate into routine prenatal care a protocol for detecting and monitoring
pesticide exposure;

2. In high volume pesticide areas, incorporate a standard protocol for blood
sampling to determine cholinesterase baseline values among preconceptional
women. These values will be the markers for detecting cholinesterase changes
in pregnancy;

3. Institute educational programs about safe use of pesticides for pregnant women

and for those who are planning a pregnancy (due to the high prevalence of
household pesticide use); and

4. Develop research studies on reproduction, which, by their design, are able to
pinpoint time of exposure and quantify actual exposure levels.
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SUMMARY

Statement of the Problem

Today, about 1 million children are living with a severe chronic illness and another
9 million have less severe chronic illnesses. The goal for the care of these children is to
help them achieve their full potential for functioning in society. Therefore, the
consequences of the disease for the physical, psychological, and social functioning of the
child are an important concern for healih care providers. The assessment of physical and
psychological abilities and meaningful interventions at regular intervals are now of critical
importance to the comprehensive management of chronically ill children and their
families. However, while American society is geared to almost unlimited support of
medical technology, there has been a significant lag in understanding the functional
consequences of chronic illness for children. The need for research to address these
issues and therefore enable health care personnel to provide care that ameliorates the
psychosocial effects of chronic illness has been addressed by the American Academy of
Pediatrics, the U.S. Surgeon General, and the Vanderbilt Study of Chronically 111 Children
and Their Families.

The primary aim of this study was to describe and analyze the everyday out-of-
school life experiences of chronically ill school-age children and to examine the effects
of different ecological contexts on the child's out-of-school life. To accomplish this aim,
we focused on the ways in which chronically il children use their out-of-school time.
The use of time is a proxy—an indicator of what matters to children and to their parents.
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Research Questions or Hypotheses
This study addressed the following research questions:

1. What kinds of things do chronically ill children do when they are not in school?

2. What are the effects of family life, family structure, and socioeconomic status on

these children’s lives outside of school?

3. What are the range of opportunities and constraints that shape children’s use of

time and their attitudes toward time use outside of school?

4. What roles do neighborhoods have in the out-of-school activities of chronically

il children?

5. What is the capacity of urban environments to serve as support systems to
parents directly involved in planning and managing chronicaily ill children’s use
of time out of school?

This study tested the following hypotheses: (1) The pattern of chronically ill
children's time use outside the home depends on the extent and manner in which
parents and others engage in joint activities with the child; and (2) the capacity of the
parents to engage in such joint behavior depends on the extent to which external
support systems exist to provide opportunity, assistance, resources, and chanriels of
communication.

Study Design and Methods

A cross-sectional survey design was used to collect data at one point in time from a
sample of 365 chronically ill school-age children and their parents. We examined time
use in five areas: Children's activities on their own (alone or with friends); children’s
activities with their parents; children’s in-home and out-of-home chores, jobs, and
responsibilities: children’s participation in organized activities; and television viewing.
These were activities that would be meaningful to children from a wide range of
backgrounds, and represent different aspects of daily life for a school-age child.

Data were collected using three instruments. The child's questionnaire consisted of
59 multiple choice items which evaluated time use in the five domains. The parent's
questionnaire consisted of 83 multiple choice items which evaluated the parent’s values,
attitudes, and opinions in six arcas (the neighborhood, the child at school and home,
child's activities with family and friends, organized after-school activities, child rearing
and parents’ activities). The parent also completed an 18-item medical questionnaire
which obtained background information about the child's illness and treatments.

All interviews were conducted in the child's home. The child was interviewed by a
female interviewer while the parent completed the parent questionnaire. Data collection
and data coding were managed by the Survey Research Center, University of California at
Berkeley.

Study Sample and/or Population

The study sample was drawn trom the population of chronically ill school-age
children residing in the San Francisco and Birmingham Standard Metropolitan Statisticul
Arcas. A noncategorical approach focusing on disease commonalities was used, enabling
selection of children with a variety of chronic illnesses.
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Guidelines by Kish on the strategies of large clusters and controlled selection were
used in developing the sampling frame. Subjects were children ages 10-12 who (1) were
diagnosed as having an organic chronic illness for at least 2 years, (2) were attending
school, and (3) had not moved or changed schools in the past year.

The sample, stratified based on socioeconomic status, consisted of 365 children and
their parents (209 from San Francisco, 158 from Birmingham) randomly selected from a
sampling frame of 937. The overall sample was well distributed with regard to age,
gender, and race. Children ranged from 9 to 13 years of age. For purposes of analysis,
9-year-olds were grouped with 10-year-olds, and 13-year-olds were grouped with
12-year-olds. This was done because the children were either approaching their 10th
birthday, or had only recently celebrated their 13th birthday.

The age distribution of the sample was as follows: 30 percent were age 10 years, 25
percent were age 11, and 38 percent were age 12. Fifty-eight percent were male and 42
percent were female. Subjects were predominantly white (59 percent) and African
American (24 percent); 5 percent were Asian and 4 percent were Hispanic. Seven percent
of the respondents in the California sample declined to state their race.

Children in the sample had chronic illnesses representing 10 diagnostic categories:
Asthma (27.96 percent), congenital heart disease (17.93 percent), neuromuscular
disorders (11.74 percent), diabetes (11.10 percent), seizure disorders (11.10 percent),
renal disorders (6.19 percent), juvenile rheumatoid arthritis/systemic lupus (5.44 percent),
sickle cell anemia/blood disorders (4.80 percent), cystic fibrosis (3.63 percent), and
growth hormone disorders (0.11 percent).

Findings

Each out-of-school time-use domain was characterized by a pattern of its own. No
single background variable or single set of variables consistently explained patterns of
behavior.

Children individually and with friends engaged in a variety of activities. With friends,
chronically ill children were more likely to engage in physically active pursuits; when
alone, they were more likely to engage in more passive activities. Boys were more likely
to engage in physically active activities. and girls were more likely to play indoors with
small groups of friends. Most children played close to home. A high percentage of the
children (26 percent) could not name a close friend, and 25 percent admitted playing
alone most of the time.

The children and parents engaged in a number of activities together. White, two-
parent families and high-income families went more places together. Single-parent
families (in which the mother worked) tended to go fewer places outside the home.
Parents” education and family income influenced the type of places parents and children
went. Better educated, upper-income parents were more likely to visit libraries and
muscums, and to attend cultural events, while less educated and lower-income families
went to public recreation areas and sporting events. Family activities did enhance the
skill development in the children.

Latchkey children (children home alone without adult supervision) accounted for 28
percent of our sample. Maternal employment, family structure, and family income were
all related to the likelihood of latchkey status.
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Only 12 percent of the children in our sample reported working outside the home
on a regular basis. However, 88 percent reported that they had some chores to do
around the house. Children perceived as seriously ill were the most likely to have no
chores.

Eighty-seven percent of the children in our sample reported receiving spending
money from parents. However, only 17 percent reported saving their money.

The vast majority of the children engaged in an organized activity after school: 56
percent of the children took after-school lessons, 34 percent participated in team sports,
and 49 percent participated in a school activity. Middle-income children participated in
more school and organized activities, while high-income children participated in more
after-school lessons, team sports, and organized groups. Low-income children reported
less participation in any organized activity. Participation in activities was greater for
children whose mothers had higher levels of education. Children who were severely il
participated in more school activities than after-school activities.

The domain most integrated into daily life was television time use. Family
characteristics of children who were heavy viewers included the following: Lower-to-
middle income, lower levels of maternal education, and single parent families where the
mother was unemployed. Children who were heavy viewers had mothers who reported
increased concerns about neighborhood safety. As the mother’s perception of severity of
illness increased, so did the frequency of permissive rules about television viewing.

Overall, the sample children averaged 51 minutes per day for treatments. Mothers
were primarily responsible for medical treatments and maintenance of medical
equipment. Fathers helped about 10 percent of the time; siblings’ help was negligible.
The mean number of days of school missed was 11.3. Thirty-five percent of the children
had experienced recent discriminatory acts.

Recommendations

To create environments that are conducive to the heaith, growth, and development
of chronically ill children and their families, we propose that heaith care providers and
policymakers address the following topics:

1. Lack of flexibility in the work environment;
Lack of flexibility in the health care system;
Heavy time burdens and dernands on mothers of chronically ill children;
Lack of child care programs for school-age children;:
Need for a national policy for families with chronically ill children; and
Support for the right of chronicalily il children to a stimulating, developmentally
appropriate environment.
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SUMMARY

Statement of the Problem

Deaf children with hearing parents are known to be at risk for language delays,
academic underachievement, and emotional-behavioral disorders. Early intervention
increases performance levels, but difficulties in the detection of congenital deafness have
delayed application of audiological and educational expertise. Recent advances in
diagnostic procedures and practices mean that more infants are identified early, but little
research has been done on the developmental impact of early hearing loss because of
difficulties in finding suitable numbers of subjects.

While little research has been done with hearing-impaired babies, there has been an
enormous expansion in knowledge about infants generally, and particularly about their
capacities to regulate social and affective interaction, to respond to environmental stimuli,
and to affect the environment by their responses. Knowledge about the process of
language acquisition also has grown exponentially.

This research project was designed to investigate the impact of early auditory loss on
carly mother-infant interaction, on infants’ motivation to master the environment, their
social coping skills, and their prelinguistic development. These developmental domains
were viewed in the context of the family stress created by the diagnosis of deafness and
the network of social support available to parents.

Research Questions or Hypotheses

The purposes of the study were to provide (1) basic developmental information to
behavioral scientists, and (2) a basis for informed intervention to parents and educators
responsible for the early care of hearing-impaired infants.
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Study Design and Methods

Twenty normally developing hearing-impaired infants were recruited, and normally
hearing infants were matched with that group for gender and mother’s education. Infants’
hearing losses were diagnosed by the age of 7 months. Fifteen had hearing losses in the
severe to profound range, and 5 had losses that were less severe.

Data were collected when infants were 9, 12, 15, and 18 months of age. The 15-
month contact was a home visit for the purpose of interviewing the mother; other
contacts were in a laboratory at one of the five research sites.

At the 9-month visit, mother and infants were videotaped in a standard Face-to-Face
interaction format, with two 3-minute intervals of normal interaction separated by a Still-
Face episode where mothers were instructed to be nonresponsive. Mastery Motivation
was assessed by the presentation of four age-appropriate toys. An interview was
conducted and questionnaire data on family stress and support were collected.

During the 12-month visit, Mastery Motivation was assessed a second time; mothers
and children participated in a 15-minute unstructured play session, and in the Ainsworth
Strange Situation Procedure, a standard laboratory procedure for assessing infants’
attachment to their mothers through a series of brief separations and reunions.

At 18 months. mothers and children were again engaged in the Ainsworth Strange
Situation Procedure and in 20 minutes of free play. Another interview was conducted and
additional questionnaire data collected.

Study Sample and/or Population

Twenty normally developing hearing-impaired infanes were recruited from 5
metropolitan areas; normally hearing infants were matched with the deaf infants for
gender and mother’s education. Infants™ hearing losses were sensorineural and at least in
the moderate range. Families were mostly white, middle class, and college educated, but
subjects were not excluded because of race, ethnicity, or socioeconomic class. All babies
within the five metropolitan arcas who were diagnosed as deaf but who had no
additional handicaps were recruited. Extensive contacts with medical, audiological. and
educational service professionals were organized by each research group, in an effort to
initiate referrals to all newly diagnosed infants,

Findings

On several measures. families with deaf infants reported significantly higher levels of
stress and higher levels of social support. Differences in stress levels were accounted for
primarily by stress refated to care of the newborn child; differences in support levels
were accounted for by services provided by intervention specialists.

Infant mastery motivation: Deaf and hearing infants did not differ in their persistence
in efforts to master objects, at cither 9 or 12 months of age. However, social gaze
behaviors directed to the examiner or to the mother at 9 months predicted mastery
motivation (persistence) at 12 months for the deaf (but not the hearing) infants.

Infant social coping skills: At age 9 months, hearing infants were more likely to elicit
responses from their mothers during the Still-Face situation, while deaf infants were more
likely to exhibit self-comforting behaviors. This was interpreted as reflecting a tendency

o
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to internalize their discomfort, compared to the hearing infants’ more active efforts to
repair the disrupted interaction. At 18 months, there were no differences between the
deaf and hearing infants’ quality of attachment to their mothers. On the bisis of more
specific subcategories of behavior, deaf infants responded to separation by exhibiting
greater avoidance at the reunions, compared to the hearing infants.

Infants’ communicative abilities: Deaf and hearing infants did not differ in their
production of prelinguistic visual-gestural communication, in the quantity of vocal
communication, or in frequency of intentional communication either at 12 or 18 months.
The quality of hearing infants’ vocal productions and their formal language levels
exceeded those of the deaf infants.

Mother-infant interactions: At 9, 12, and 18 months, mothers with deaf infants
exhibited a positive adaptation to infants’ auditory deprivation by providing more visual
cues than did mothers with hearing infants. However, at 9 months, mothers with hearing
infants were judged to be more responsive to their babies (in the Face-to-Face format),
and, at 18 months, mothers with hearing infants were judged to be more sensitive to
their babies (in the free play setting) compared to mothers with deaf infants. Spoken
language of mothers with hearing infants was more contingent on infants’ visual attention
at 12 and 18 months, compared to the spoken language of mothers with deaf infants.

Development of mother-infant interaction and language from 9 to 18 months of age:
Based on results of previous research, we had predicted that the groups of hearing
mothers with deaf and with hearing infants would display varying patterns of interaction
and mastery motivation at ages 9 and 12 months, and that these patterns would predict
differences in the quality of mother-infant interaction and in infants’ language levels at 18
months. We also predicted that these patterns of interaction and language development
would be specified by family stress and social support. These hypotheses were tested by
two sets of multiple regressions.

1. Quality of mother-infant interaction: Based on qualitative ratings of mothers and
infants at 18 months, a global score was assigned to reflect the overall quality of
dyadic interaction. Four predictor variables were identified: Family social
support; infant social smile during Mastery Motivation assessment at 9 months;
infant gaze turned away during the Still-Face episode of Face-to-Face interaction
at 9 months; and mother responsiveness during normal Face-to-Face interaction
at 9 months. These four variables accounted for 29 percent of the variance in
interactions of dyads with hearing infants and 79 percent of the variance in
interactions of dyads with deaf infants at 18 months. Of special note is the
strong positive impact of family social support on the quality of interactions
hetween mothers and deaf infants.

2. Infants' language level: The second outcome measure was an infant language
level index from the 18-month communication data. Two predictor variables
were identified for this measure: Mother-infant affective match, and mothers’
visual-tactile responsiveness (both from Face-to-Face data at 9 months). These
variables accounted for 37 percent of the variance in language level for the
hearing infants, but none of the variance in the language levels of the deaf
infants. However, the mothers’ visual-tactile responsiveness had a negative
relationship with the hearing infants® language performance.

)
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Recommendations

Recommendations resulting from the study address policy, intervention, and

research.

1. Policy: Programs for earlier detection of hearing loss should be broadened and
intensified. Child find procedures with immediate referral to intervention
programs should be a goal with high priority in every jurisdiction. Our research
shows that hearing loss influences development from the earliest months, and
that intervention, especially support services for families, has a positive impact
on adaptation.

2. Intervention:

a.  Medical doctors, especially pediatricians, should be better informed of the
benefits for deaf infants and their families of immediate psychoeducational
intervention. Efforts should be made to create referral networks for medical
and educational specialists.

h.  Special efforts should be made to find and provide services for disadvantaged,
minority families, whose infants appear to be least likely to receive early
identification.

¢. Increased emphasis should be placed on providing social and emotional
support to families immediately after diagnosis of an infant’s hearing loss. Our
research shows this to be an important predictor of optimal mother-infant
interaction.

d. Intervention programs should incorporate information on the importance of
language contingent on infants’ attention focus and appropriate for visual
processing into their work with parents.

3. Research:

a.  Additional research is needed with disadvantaged families who were not
represented in this research project. Studying a population of deaf infants with
deaf parents would add important dimensions to our understanding.

b.  Research to enhance understanding of the visual processing of deaf infants is
important.

¢. Additional research is recommended to enhance understanding of alternative
communicative modes for deaf infants, particularly tactile and visual responses
optimal for parent-infant interaction.
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SUMMARY

Statement of the Problem

Over the past 50 years, the average life expectancy for a person with cystic fibrosis
has risen from under 5 years of age to between 20 and 25 years of age, due in large part
to improvements in antimicrobial therapy, particularly the use of intravenous antibiotics.
However, because of the chronic, progressive nature of their lung disease, these patients
experience longer and more frequent hospitalizations as they get older.

Administration of intravenous antibiotics at home has become a popular alternative
to hospitalization in the past decade. Results from preliminary studies have indicated that
home intravenous antibiotic therapy might reduce the need for hospitalization without
compromising care. However, no prospective, randomized, controlled trials have heen
performed to establish the safety, efficacy, patient acceptance, and cost of this type of
therapy. '

Research Questions or Hypotheses

The purpose of this study was to compare both short-term (2 week) and long-term
(1 year) effects of home intravenous antibiotic therapy with those of traditionai hospital
IV antibiotic therapy on patients with cystic fibrosis who were having an exacerbation of
pulmonary disease. The effects of the two therapies on the study population were
compared in five major areas: Efficacy, safety, acceptance by patients and parents,
psychosocial effects on patients and parents, and cost.
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Study Design and Methods

This study was a prospective, multicenter, randomized, controlled clinical trial. Study
patients were identified at the beginning of an exacerbation of pulmonary disease and
screened for inclusion in the study by a physician and a nurse or social worker. If
patients were found to be suitable and agreed to participate, they were randomized to
either hospital therapy or home therapy after a short period of hospitalization, and each
patient was followed for 1 year after enroliment. Data were collected during the initial
exacerbation, during each subsequent exacerbation, and at clinic visits 6 and 12 months
after enrollment. At these times, each patient had a chest roentgenogram, a complete
physical examination, and pulmonary function tests that include forced expiratory
volume (FEV)), forced vital capacity (FVC), and the maximum rate of catalysis (Vmaxs,).

Patient acceptance of treatment was measured by questionnaires given to
participants at the end of the first exacerbation and at the 12-month visit, and by
determining the percentage of patients who completed their assigned treatment course in
each group and the percentage of those having a second exacerbation who agreed to
stay in their assigned group for treatment.

Anxiety and self-concept in patients and caretakers were measured by the Piers-
Harris Children’s Self-Concept Scale, the Tennessee Self Concept Scale, the State Trait
Anxiety Inventory for Children, and the State-Trait Anxiety Inventory. Coping skills of the
caretakers were measured by the Coping Health Inventory for Parents.

Costs compared in the study were limited to three areas: Hospital or home-care
company charges, physician charges for hospital care, and personal out-of-pocket
expenses incurred by the patient and family during periods of IV antibiotic therapy either
in the hospital or at home.

All patients received both an intravenous aminoglycoside (usually tobramycin) and
an anti-pseudomonal penicillin or cephalosporin (usually ceftazidime) every 8 hours
during a pulmonary exacerbation. For patients randomized to home therapy, a primary
caretaker was identified and taught the techniques for storage, preparation, and
administration of the antibiotics. The patient and family were put in touch with a home-
care company that sent nurses to evaluate the patient every 4 days. Patients in home
therapy were hospitalized for at least 3 days during the initial exacerbation and any
subsequent exacerbations. In both groups, duration of treatment was a minimum of 10
days.

Study Sample and/or Population

Twelve centers participated in the study. In addition to Tulane University. the other
centers were: Arkansas Children's Hospital, Little Rock, Arkansas; Children’s Hospital of
Los Angeles, California; Hahnemann University, Philadelphia, Pennsylvania; Louisiana
State University School of Medicine, Shreveport, Louisiana; St. Francis Hospital and
Medical Center, Hartford, Connecticut; University of Alabama at Birmingham, Alabama;,
University of Florida at Gainesville, Florida; University of Kentucky Medical School,
Lexington. Kentucky; University of Nebraska Medical Center, Omaha, Nebraska;
University of Rochester Medical Center, Rochester, New York: and University of
Wisconsin, Madison, Wisconsin.
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All study patients had cystic fibrosis, and at the time of admission to the study all
were hospitalized with an exacerbation of pulmonary disease. Of 756 patients screened,
486 were potentially eligible; of these, 36 percent were excluded because of patient or
family situations that precluded the safe administration of home intravenous antibiotic
therapy. After inclusion and exclusion criteria were applied, 196 patients were eligible.
Of these, 61 percent refused to participate and 39 percent (78 patients) were enrolled in
the study. One patient agreed to participate and was randomized but then withdrew from
the study. Thus, data were collected on 77 patients.

Findings

1. Following are the findings for the short-term component of the study:

a.

d.

Efficacy: No differences in treatment efficacy were found between the two
groups over the course of the initial exacerbation, as measured by the
primary outcome variable (FEV,) or any of the secondary outcome
variables.

Safety: No serious complications occurred in either group during the initial
exacerbation. Similar numbers of minor complications were reported in
both groups.

Acceptability: Of the 78 patients enrolled, 77 completed their initial
treatment in the site to which they were randomized. Ninety-seven percent
of home patients and 82 percent of hospital patients were willing to
remain in the assigned group for future exacerbations.

Psychosocial effects: No significant differences (p>0.05) in mean
psychological scores between the two groups were observed at baseline.
The only area of ditference over the first exacerbation appeared in the
state/anxiety score for caretakers; this declined significantly for caretakers
of home patients compared to caretakers of hospital patients.

Charges: Median total charges for hospital patients ($13,169) exceeded that
of home patients (§10,678) by $2,491 for the first exacerbation. The median

length of treatment was 14.3 days in the home group and 12 days in the
hospital.

2. The long-term data came from 71 patients who were followed for 1 year. (Four
patients died before completing the study, and data on two were were
incomplete and not used.) Following are the findings for the long-term
components of the study:

a.

46

Efficacy: No significant differences between groups were found in the
long-term outcome variables measuring efficacy: Weight, NIH Score
(p=.99), x-ray score (p=.22), FEV\PP (p=.33), FVC (p=.57), and Vmaxs,
(p=.27). In addition, no significant difference was found in the number of
subsequent exacerbations.

Safety: Two patients in each group died during the study. Neither death in
the home group appeared to be related to the use of home intravenous
antibiotic therapy. No major complications occurred in either group; minor
complications were similar in the two groups. Five patients in the home
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group experienced symptoms of possible drug reactions, three probably to
ceftazidime and two to other drugs (p=.02). There were no differences
between groups with respect to the appearance of pseudomonas
organisms other than P. aeruginosa or the development of resistance to
tobramycin and ceftazidime.

c. Acceptability: A total of 63 patients and/or caretakers filled in the exit
questionnaire. The main advantage to home therapy cited was “normal
activity,” and the main disadvantages were “loss of sleep” and “extra
work.” The main advantage cited for hospital therapy was better care from
professionals, the main disadvantage was “being away from home.”

d. Psychosocial effects: No clinically significant differences between the
groups were detected in self-concept, state or trait anxiety, or in coping
behavior.

e.  Charges: Median total charges for hospital patients ($30,318) exceeded
those of home patients ($24,787) by $5,531 (18 percent) for the year of
followup. The length of treatment for hospital patients was 27 days,
compared to 31 days for home patients.

f.  Savings: Savings in charges varied with length of stay in the home relative
to total duration of treatment, with home-to-hospital charge ratio per day,
and with the total duration of home-to-hospital treatment relative to
hospital treatment alone. Home-to-hospital charge ratios in this study varied
from 20 to 80 percent. Savings may accrue for long home stays relative to
hospital stay when home-to-hospital charge ratios are less than 50 percent.

3. Patient recruitment was more difficult than expected, largely due to (1)
inclusion and exclusion restrictions, (2) patient’s preference for one type of
therapy and consequent unwillingness to be randomized, and (3) patient’s
family or home environment considered unsuitable for the study by the team.

Following are the findings relative to patient recruitment for the study.

a.  Efficacy: Although home intravenous antibiotic therapy appears to be as
effective as hospital therapy over 1 year of followup, it is possible that a
small difference between the two would not become clinically apparent
unless a larger group of patients was followed for a longer period of time.

b.  Safety: Because six episodes of probable drug reactions were reported
among home patients, we suggest that all patients should be observed in a
medical setting for at least one or two doses of IV antibiotics before being
sent home.

¢.  Acceptability: Almost two-thirds of study participants preferred home
intravenous antibiotic therapy over inpatient care. However, the halance
between advantages and disadvantages will depend on the individual
family structure and resources, although disadvantages cited may diminish
with new techniques for administering the antibiotics.

d.  Psychosocial ceffects: No clinically significant adverse or beneficial
psychological cffects associated with home intravenous antibiotic therapy
were demonstrated when compared with hospital therapy. However,
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moderate treatment differences may not have been detected, because of
the small sample size in each age group tested.

e.  Charges and costs: Savings in charges varied with length of stay in the
home relative to total duration of treatment, the total duration of home/
hospital treatment relative to hospital treatment alone, and with the home-
to-hospital charge ratio per day. There was wide variability of daily charges
among centers (and, thus, of home-to-hospital charge ratios).

Recommendations

Our results indicate issues potentially relevant to other home parenteral programs
characterized by intermittent but repeated treatment regimens. The following are
examples of these issues: (1) The need to establish well-defined standards of care and
followup for patients on home intravenous antibiotic therapy; (2) the desirability of
keeping the decision about participation in home intravenous antibiotic therapy in the
hands of the health team, the patient, and the family rather than in the hands of
insurance « smpanies; and (3) the need to recognize that savings associated with home
care cannot be calculated simply by multiplying the difference between home and
hospital care for one treatment event times the anticipated number of events.

Clinical studies should determine appropriate standards of care for home intravenous
antibiotic therapy by looking at questions such as the following:

1. Should patients always begin parenteral antibiotics in 4 medical setting (and, if
50, for how long) or is it acceptable to start therapy at home?
How often should a patient be followed during home intravenous antibiotic
therapy and by which health care worker?
3. Which patients are suitable candidates for home intravenous antibiotic therapy?

o
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SUMMARY

Statement of the Problem

This project addressed several problems related to the diagnosis and treatment of
lead poisoning in children by conducting five separate but interrelated studies, each
differing somewhat in design and methodology. At the time the study was undertaken,
determination of the activated/non-activated ratio of erythrocytic porphobilinogen
synthase (PBGS) activity had not been undertaken in children with blood lead
concentrations less than 20 micrograms Ph/dL whole blood. Studies, primarily in Europe,
had not determined this ratio, but suggested that the threshold for inhibition of PBGS lay
at a lower level than 20 micrograms Ph/dL whole blood. We therefore enrolled children
with blood lead concentrations as low as 5 micrograms Ph/dL whole blood in this
particular study (Study A).

While there had been anecdotal information that CaNa,EDTA would mobilize
substantial amounts of zinc, there was no formal study of this problem and no study at
all on the effect of CaNa,EDTA on plasma zinc and copper. Study B was designed to
address this question.

The principal investigator had approached the manufacturer of CaNa,EDTA to
determine if they would be interested in manufacturing a CaZnEDTA, inasmuch as there
was experimental evidence that this would be much safer that CaNa,EDTA and almost as
effective as CaNa,EDTA. The manufacturer demurred. It was suggested that oral
supplements of zinc and copper during CaNa,EDTA would be just as effective. Study C
was designed to study this question using a dose run-up design initially.
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There were publications on the effect of d-penicillamine in mobilizing lead, but
those publications dealt with its use for five days only. Inasmuch as the standard
protocol at the time in Baltimore was to give CaNa,EDTA initially for five days and then
to follow it with long-term oral d-penicillamine therapy, the question arose as to the
effectiveness of this in promoting a diuresis of lead, zinc, and copper. Study D was
designed to address this question.

Lastly, we were attempting to see whether we could identify biomarkers for the
effect of CaN2,EDTA on renal function. Study E addressed this question, as well as other
ancillary studies.

Research Questions or Hypotheses

Study A, “Dose-Effect Relationship Between Blood Lead (PhB) and Erythrocytic _
Porphobilinogen Synthase (PBGS) Activity in Peripheral Blood,” was conducted primarily
to define more precisely the blood lead threshold for the earliest evidence of inhibition
of PBGS activity by lead.

Study B, “Decorporation of Lead (Ph) Zinc (Zn) Copper (Cu) and Cadmium (Cd)
during Calcium Disodium Ethylenediaminetetraacetate (CaNa,EDTA) treatment of Lead-
Poisoned Children™ was conducted in 20 children to determine the pattern of urinary loss
of these metals under the influence of CaNa,EDTA and to provide estimates of the
portion of the prechelation body lead burden available for chelation by CaNa,EDTA that
is excreted during a standard five day course of treatment with this drug.

Study C. “Zinc Supplementation During CaNa,EDTA Therapy: Dose Run-Up Study”
This was an outgrowth of Study B and was initiated during the latter part of the project
period to determine whether oral supplements of zinc (together with smatl amounts of
copper) could minimize the dramatic decrease in plasma zine that occurs during
CaNa2EDTA therapy. without influencing the drug's effect in reducing blood lead
concentration and altering the output of lead in urine during therapy.

Study D. “D-Penicillamine (PCA) in Chronic Lead Intoxication,™ was conducted to
evaluate the effect of this drug on Pb. Zn. and Cu in blood and urine during long-term
administration of PCA.

Study E included several small ancillary studies carried out in small numbers of
children and in the laboratory in an attempt 1) to identify biological markers of the eftect
of CaNa,EDTA on renal function. changes in the Pb, Zn and Cu content of subcentimeter
segments of hair. This study also included an unsuccesstul attempt to measure Zn
quantitatively in circulating leukocytes as a possible measure of the potential effect of
CaNa,EDTA on intracellular zinc.

Study Design and Methods

Study A—Blood Lead-PBGS Relationship: The subject of this study included 91
children. 82 of whom were black. The majority of children ranged between 1 and 6 years
of age. The overall median age was 44 months. Mean PBB was 30.9 ug/dl of whole
blood. These children were drawn from three major sources: (1) Kennedy Institute Lead
Clinic (Baltimore) for data in children with PbhB greater than 25 ug Pb/dl of whole blood;
(2) two primary health care centers on the northeast outskirts of Baltimore where lead
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exposure is quite low (PbB less than 25 ug Ph/dl whole blood). In addition, twelve
children attending the Pediatric Hematology Clinic of the Baltimore City Hospital were
sampled to evaluate the influence primarily of sickle cell disease on the PBGS assay. PbB
was determined in venous samples of blood by anodic stripping voltammetry (ASV).
PBGS (formally known as ALAD) activity was determined by the European standardized
method modified in this laboratory to incorporate reactivation of the enzyme with
dithiothreitol (DTT). With this technique both activated and nonactivated PBGS activity
were determined in duplicate 0.2 ml aliquots of blood while a fifth aliquot served as the
blank. To prevent decay in enzyme activity, all samples were kept at -70°C from the
moment of sampling until analysis. In the group of children studied, PbB ranged from
5-98 ug Pb/dl of whole blood.

Study B—Decorporation of Pb, Zn, Cu and Cd During CaN4,EDTA Treatment: This
study was carried out in 20 children in the Pediatric Clinical Research Unit of the Johns
Hopkins Hospital (JHH/PCRU) under the following protocol. Children with preadmission
PbB of 40-70 ug Pb/dl whole blood, who were toilet trained and free of serious acute or
chronic intercurrent *isease, were eligible and were drawn from the Kennedy Institute's
Lead Clinic held weeh:v on Wednesdays throughout the year. After informed written
consent was obtained, children were admitted to JHH/PCRU. After a 3 day control
period, they received CaNa,EDTA in a dose of 1,000 mg/m2/24 hour for five days and
remained in the hospital for two additional posttreatment control days. Twenty-four hour
urine samples were collected throughout for measurement of Pb, Zn, Cu, and Cd. Serial
blood samples were collected before, during and after treatment for PbB, plasma zinc,
(ZnP) and plasma copper (CuP). Serial samples of blood were collected before, during
and after treatment to monitor any changes in hepatic, renal or hematologic function
during treatment. PbB was determined by ASV, while all other measurements were by
atomic absorption spectrophotometry (AAS). Most of the children were transferred after
therapy to the Kennedy Institute for continued inpatient chelation therapy with PCA, but
were not studied during this phase of their treatment at Kennedy Institute. Data were
analyzed by least squares regression analysis. Compartmental analysis was used to
estimate the prechelation body PbB burden and the proportion of that burden excreted
during-a five day course of CaNa,EDTA.

Study C—Zinc Supplementation During CaNa2EDTA Therapy (dose run-up study):
Data in study B revealed substantial decorporation of zinc and a 38% decrease in plasma
zinc during CaNa,EDTA therapy. In an attempt to determine whether oral
supplementation with Zn, (and small amounts of Cu) could minimize or prevent the
substantial drop in plasma Zn as a first step, a pilot dose run-up study was conducted. In
succession groups of six children received first 5 mg Zn p.o., ti.d., after meals, second 10
mg Zn p.o., tid., after meals, and third 15 mg Zn p.o., ti.d., after meals. Statistical
analysis was by rtest for differences among the groups.

Study D—d-Penicillamine (PCA) in Chronic Lead Intoxication: This study was carried
out in Mount Washington Pediatric Tlospital (MWPH) in close collaboration with Paul
Burgan, M.D., Ph.D. (Medical Director) in 30 children admitted directly from various
clinics to MWPH. Informed written consent was obtained prior to enrollment and the
protocol for the pretreatment control period and CaNa,EDTA treatment was the same as
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described under Study B. After three day rest periods, the children in this study received
oral PCA in a single daily dos¢ < 500 mg/m2/day. In the 17 nontoilet trained children,
only data on PhB, ZnP, and CuP as well as the monitoring tests were obtained. In 12
children, useful 24 hour collections of urine were obtained before, during CaNa,EDTA
and according to protocol at weekly intervals during PCA therapy. All metal
measurements were made in the Trace Metal Laboratory of the Kennedy Institute under
this project by the methods listed under Study B.

Study E—Ancillary Studies: Strands of hair from children with serial PbB data before,
during and after chelation therapy were forwarded to the Environmental Health Sciences
Center at the University of Rochester for analysis by x-ray fluorescence using a custom-
built apparatus unique to that Center. Thirty-six serum samples obtained from five
children before, during and after courses of CaNa,EDTAand PCA were analyzed for
ceruloplasmin and Cu in serum to determine whether CaNa,EDTA or PCA would alter the
relationship between these two measures of copper in serum. In the laboratory attempts
were made to measure the content of Zn in circulating granulocytes and lymphocytes.
However, we were never able to obtain consistent quantitative recovery of these
leukocytes so that no clinical studies were carried out. N-acetylglucosaminidase-(NAG)
activity is considered a sensitive but nonspecific indicator of renal cellular injury. Serial
measurements were made in aliquots of 24 hour collections for the activity of NAG in
urine by the procedure of Lockwood and Bosmann.

Study Sample and/or Population

With the exception of Studies A and D, all patients enrolled in these studies were
drawn from the Kennedy Institute’s Childhood Lead Clinie, which is held on a weekly
basis and in which approximately 200 new patients per annum were seen at the time.
The Clinic serves primarily «n inner city black population, indeed, 90-95% are black
(leaving about 5% white), being primarily equally divided by the sexes. 80% are Medical
Assistance recipients; about 10-15% had no third party coverage at the time. The majority
of the white patients had commeicial third party coverage.

At the time, children were referred to this clinic by primary health care providers
when blood lead concentrations exceeded 25-30 micrograms Pb/dL whole blood. The
children in Studies B and C were recruited entirely from this clinic, and, after formal
written consent was obtained, were admitted to the Pediatric Clinical Research Unit
(PCRU) of the Johns Hopkins Hospital, where the studies were carried out.

For Study A. some of the children were drawn from the Kennedy Lead Clinic. It was,
however, necessary to obtain additional subjects from a newly built “lead-free” high-rise
public housing complex on the northeastern outskirts of the city. It was from this clinic
that we were able to obtain children, again all black, with blood lead between S and 25
micrograms Pb/dL whole blood It was known at the time that children with sick!~ cell
disease reacted differently in the PBGS assay. primarily because of the very young cells
in the circulation. Ten additional children were recruited from the Pediatric Hematology
Clinic of the Baltimore City Hospital. In all, in Study A, there were 91 children, 82 of
whom were black. While the majority of childien ranged between one and six years of
age, the overall median age was 44 months, and the mean blood lead concentration was
36.9 micrograms Pb/dL whole blood. 68 -
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Study D was carried out in collaboration with Paul Burgan, M.D., Ph.D., medical
director of the Mount Washington Pediatric Hospital (MWPH). In all, 30 children admitted
from various clinics directly to MWPH were recruited in the study. The population was
essentially the same as that attending the Kennedy Institute. These children were enrolled
primarily to obtained serial urinary metal output data while receiving oral d-pencillamine
during their long stay at this institution, which varied gencrally from one to as much as
nine months.

Study E was carried out in the populations of Studies B and C as ancillary studies
while they were in the PCRU of the Johns Hopkins Hospital.

Findings

Study A—PbB-PBGS Relationship: The expected correlation between PhbB and
nonactivated PBGS activity (r=0.775) was found in this study. This is the method usually
used, but with this method the PbB threshold for inhibition of PBGS cannot be precisely
defined. When the activated/non-activated PBGS activity ratios were plotted versus PbB,
correlation increased to r=0.913, equivalent to an R2 value of 0.883, indicating that PbB
accounts for the major portion (83%) of the observed variation in the ratio (activated/
non-activated PBGS activity). The estimated Pb concentration in blood for a ratio of 1,
indicating no inhibition of PBGS by lead, was 5 ug Pb/dl of whole blood or lower. Use
of the ratio largely compensated for variations in PBGS activity due in part to genetic
polymorphism of this enzyme and age distribution in red cell population. Similarly, when
individuals with sickle cell disease or betathalassemia were studied and the ratio used,
the observed values for the ratios of PBGS activity in relation to PbB agree with those
predicted from the regression equation fitted to data obtained from normal children. In
such patients without use of the ratio, PbE could be seriously either under- or over-
estimated.

Study B—Decorporation of Ph. Zn. Cu, and Cd During CaNa,EDTA Treatment:
When CaNa2EDTA is given in the dose according to the protocol described above, the
immediate post treatment PbB is on average 58% of the immediate pretreatment value.
while Zn at the end of therapy is 62% of its pretreatment value and-plasma Cu remains
unchanged. Plasma Zn rebounds to normal within 60 hours after treatment while PhB
rebounds by an average of 5 ug Pb/dl of whole blood after 4 days, but not after 60
hours. The output of Pb and Zn in urine is linear with the cumulative dose of
CaNa,EDTA. Compartmental analysis indicated that an average of 62% of the estimated
prechelation body Pb burden available for chelation by CaNa,EDTA is excreted during a
5 day course at the above dosage. Considerations of safety preclude the administration of
CaNa,EDTA for more than 5 consecutive days, despite the fact the more Ph would
doubtless be excreted if it were safe to continue CaNa,EDTA any longer. The data
suggested that body Zn stores may be more labile in younger children than in older
children. In this group of children the output of Pb in urine increased by about 10 fold,
zinc output by about 15 fold, Cd output by about 2.8 fold. Urinary Cu loss was not
significantly increased by CaNa,EDTA. Within 12 hours after the last dose of CaNa,EDTA
urinary output of all metals returned to endogenous levels.

Study C—Zn Supplementation During CaNa,EDTA Therapy (dose run-up study):
Data from this pilot project, which was started toward the end of the project period and
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completed later suggested that oral supplementation with Zn at a dose of 10 mg t.i.d.,
p.c. and Cu at a dose of 0.5 mg t.i.d., p.c. during CaNa,EDTA therapy might ameliorate
the drop in plasma Zn during CaNa,EDTA therapy. Without supplementation plasma Zn
averaged 62% of the pretreatment value after 5 days of treatment. With supplementation
at this dose, plasma Zn was 75% of the pretreatment value at the end of therapy.
However. the differences among the groups involving small numbers of patients (6
subjects per dose interval) were not statistically significant, but the trends were in the
desired direction. To confirm the findings in this pilot study, a randomized trial would be
necessary involving larger numbers of patients. In the absence of such a study, it would
be prudent to administer such supplements during CaNa,EDTA therapy particularly to
iron deficient “milk babies” who are likely to be deficient not only in Fe but also in Zn
and Cu, owing to the suboptimal levels of these metals in cow’s milk.

Study D—d-Penicillamine (PCA) in Chronic Lead Intoxication: In this study carried
out in 30 CaNa,EDTA at MWPH, the data on the rate of decrease in PbB and plasma Zn
during CaNa,EDTA therapy in Study B were confirmed. In this group (Study D), mean
pretreatment PbB was 53.73 ug Ph/dl whole blood and the immediate post-treatment
value was 31.37 ug Pb/dl whole blood. Thereafter, on PCA therapy, PbB remained
unchanged during the next three to 18 weeks that it was administered at MWPH. The
data also showed that PCA, when administered following a 5-day course of CaNa,EDTA,
is relatively ineffective in enhancing the urinary excretion of lead which is increased by a
factor of two or slightly more while Zn is increased by almost threefold during PCA
therapy. On the other hand. while CaNa,EDTA has little effect on the urinary loss of Cu,
PCA increased the urinary loss of copper by an average of 21-fold. Because CaNa,EDTA
and PCA have relatively high affinities for Zn and Cu, respectively, they are not ideal
agents for the treatment of lead toxicity. A drug such as DMSA which has a relatively low
affinity for essential metals in combination with a high affinity for nonessential metals
such as Ph, As, and Hg, would appear to be preferable. Furthermore, it can be given
orally. At present, DMSA is classified as an investigational drug by the FDA.

Study E—Ancillary Studies: Serial measurements of Pb, Zn and Cu in sub-centimeter
segments of hair, when compared with serial measurements of these metals in blood,
appear to offer no advantage over thé blood measurements. Furthermore, the sharp
changes which occur during chelation therapy were not found in the serial
measurements on hair. Serial measurements of NAG activity in 24-hour urine collections
revealed no changes in the loss of this indicator of renal cellular injury during five day
courses of CaNa,EDTA. The techniques for separating leukocytes available at the time of
the start of this study were techniques developed by geneticists interested in cloning
single cells but not in quantitative recovery of granulocytes and lymphocytes. While we
were able to obtain good quantitative recoveries of granulocytes separated from
lymphocytes in some samples in preliminary experiments in the laboratory, we were
never able to obtain quantitative recoveries of these cell types consistently. Therefore, no
clinical studies were carried out. However, such measurements remain of interest as they
could provide data as to whether CaNa,EDTA decorporates Zn from intracellular sites. In
serial samples obtained from five children no evidence was obtained to indicate that the
ratio of serum Cu to serum ceruloplasmin is altered during CaNa,EDTA or PCA therapy.
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Recommendations

In view of the recent findings of adverse effects of lead on neurodevelopment
during fetal and early postnatal life, there is an urgent need for more sensitive indicators
of lead toxicity that can be measured in critical populations such as young children. The
currently, widely used FEP test as the primary screening test is of limited value at low
levels of PbB and Pb toxicity. At the present time PbB measurements represent the only
available option. Should methods be developed which would stabilize PBGS activity in
capillary samples of blood during the time between sampling and analysis and if
automated procedures could be developed in the laboratory for its measurement this
might be an alternative; however, it is likely that research in this regard will have to take
new directions. With regard to treatment, as stated above, more research into the
development of safe and efficacious treatment protocols for the use of DMSA need to be
developed. Studies in animals indicate that repeated courses are likely to be needed and
certainly that 5-day courses are inadequate. That 5-day courses are inadequate has also
been demonstrated in man as PbB rebounds and Pb is internally redistributed among the
tissues. In rats after a period of time, there is no difference in the tissue contents of Pb
between controls and animals treated with DMSA for 5 days. Safe and efficacious
treatment protocols for DMSA need to be developed.
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SUMMARY

Statement of the Problem

Closed head injury as a result of automobile and other accidents is a major cause of
morbidity and mortality for adolescents. For example, 70 percent of the adolescents
admitted for major trauma due to motor vehicle accidents at the University of Maryland
Hospital sustain neurological injuries. Most of these are closed head injuries. This
experience is similar to other trauma units around the United States. Closed head injuries
hospitalize 432,000 individuals each year. As a result ot these injuries, more than 75,000
Americans have long-term disability. Finally, there are more injuries and deaths per
licensed driver among individuals 18 years of age than in any other age group.

Few studies have focused on the long-term eftects of head injuries on adolescents.
The studies that have been dos = suggest that recovery is age-related. These studies have
only begun to define more reawly recognizable patterns of persistent neurological
lesions. The results show impaired intellectual functioning with short-term memory loss.
There have been virtuatly no studies that focused on the interaction of the residual
central nervous system deficit with respect to family and school. Impaired intellectual
functioning should impact on family functioning, school performance, peer relationships,
and behavior at school. We have gbserved that interactions with schocol personnel about
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appropriate academic planning are frequently problematic for these patients and their
families.

Research Questions or Hypotheses

The purpose of this study was to investigate the central nervous system deficits that
occur in adolescents with closed head injuries and the resulting impaired intellectual
functioning. This study addressed the following question: If closed head injury adversely
effects cognitive performance, what is its time course?

Study Design and Methods

An initial neuropsychological battery of tests was administered to all subjects
(adolescents with a clo: 2d head injury and a control group of uninjured adolescents) to
assess various cognitive abilities. Subjects with a closed head injury received followup
neuropsychological evaluation after recovery from posttraumatic amnesia. The tests were
conducted at approximately 6, 12, and 13 months posttrauma. The uninjured control
subjects received the neuropsychological ev.luation upon enrolling in the project and 13
months later. The neuropsychological measures included the Wechsler Intelligence Scale
for Children-Revised (or the Wechsler Intelligence Scale for Adults-Revised, when
appropriate); the Selective Reminding Test (1o assess retention, storage, and retrieval of
variable information); the Trail Making Test; the Wisconsin Card Sorting Test; and the
Control Oral Word Association Test.

Data were analyzed according to group identification (closed head injury versus
control). The analyses used chi-square and 7 tests to determine whether there were
differences between the groups’ demographic characteristics. Multivariate analysis of
variance (MANOVA) compared the closed head injury subjects with the control subjects.
Neuropsychological performance initially and at 18 months followup was available for
the controls. In addition, a MANOVA with repeated measures analyzed the psychometric
data only for the closed head injury subjects. Detection of significant effects resulted in
further analyses with post hoc paired comparisons.

Study Sample and/or Population

A total of 68 subjects participated in the study. All subjects were between the ages of
12 and 20 years and were enrolled in school. The first group included 33 adolescents
admitted to a large university hospital after a motor vehicle accident. These young
individuals met the criteria for a closed head injury. The second group was an uninjured
control group recruited from a nearby school. This group comprised 35 subjects without
a history of head trauma.

Findings

As predicted, the injured subjects scored lower than the control subjects on some of
the neuropsychological measures. In general, their overall 1Q was depressed. The
adolescents with closed head injuries had lower full-scale 1Q, verbal 1Q, and
performance 1Q scores than their uninjured counterparts. As expected, at the initial
evaluation, injured subjects’ scores on tests assessing genceral fund of knowledge,
attention to visual detail, perceptual and spatial skills, and visual motor speed and
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accuracy were substantially below the scores of the uninjured controls. Control subjects
made slight improvement on the block design and object assembly subtest over the 18
months. Adolescents with closed head injuries made strong gains on these measures of
perceptual spatial ability. This suggests that the deficits were injury-related. Improvement
occurred in visual detail, perceptual motor speed, and accuracy. Closed head injury
subjects scored lower than the controls in vocabulary, numeric reasoning, common sense
and social judgment, and reasoning and abstract thinking at any time during the study.
Real gains by the head injured were not observed on the verbal subtest of the
neuropsychological testing. Since the vocabulary subtesting is considered the best sign of
premorbid and intellectual ability, this raises the chance of premorbid pathology.
However, CAT scans and electroencephalography findings revealed more damage to the
left hemisphere than to the right among the adolescents with closed head injuries. Thus,
the observed verbal deficits would be consistent with the site of injury. Adolescents with
closed head injuries also had deficits in their sequencing skills, visual scanning abilities,
and cognitive flexibility measured by the trail making test. Testing revealed deficits in
abstract thinking. It also appeared that most cognitive recovery occurs in the first 6
months following injury, but that some deficits take longer to recover.

Recommendations

These finding have important implications for rehabilitation and academic planning.
These results suggest that the adolescent who has sustained a closed head injury will
benefit most from cognitive training during the initial 6 months after the injury. Educators
involved with adolescents should be aware of the cognitive changes that occur over the
first 6 months to 1 year. Reevaluation for school placement two to four times during the
first year after head injury is essential. Such reevaluation should be based on
demonstrated improvement in the classroom and neuropsychological assessment. Even
when improvement reaches the normal range in cognitive ability, recovery may not be
complete. Functioning within the normal range may not reflect what is normal for that
particular individual. As health professionals, patients, and parents plan for the period of
cognitive recovery, these factors need to be considered in offering appropriate
recommendations. These recommendations need to be based on neurophysiological
testing, and performance at home and at school.
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SUMMARY

Statement of the Problem

Numerous studies have documented an association between child care attendance
and a variety of acute illnesses in young children. Despite substantial epidemiologic
evidence on transmission of infectious agents in child care settings, the risk of acute
gastrointestinal or respiratory illness directly attributable to care has been difficult to
delineate due to (1) an almost exclusive focus on center-based care to the exclusion of
children who are cared for by their parents or in home-based settings, and (2) the
reliance on small samples which constrain the investigator's ability to control for
potentially confounding variables.

Research Questions or Hypotheses
The purpose of this study was to examine the risk of experiencing a respiratory or

digestive condition for children who received care in their own homes, in someone else’s

home, or in a child care center.

Study Design and Methods

The source of the data for this study was the 1981 National Health Interview Survey
and the 1981 Child Health Supplement. Three data files were used from the National
Health Interview Survey along with the Child Health Supplement tape. These data files
consisted of (1) personal records, which provided sociodemographic information about
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the child's household and family members; (2) conditions records, which indexed
information on acute and chronic conditions reported for each member of the
household; and (3) doctor visit records, which provided information on each physician
contact for all acute digestive and respiratory conditions experienced by the preschooler
in a 2-week period.

Child care arrangements were defined based on the site where child care was
provided. Four categories were used: No care (meaning parental care only), care given in
the child's own home, care given in someone else’s home, and care provided in a
center/nursery school. In addition, the number of hours spent in all types of child care
was calculated for each child as an indicator of iliness exposure.

Acute respiratory and acute gastrointestinal conditions were defined using the ninth
revision of the International Classification of Disease (ICD-9). Other variables considered
as possible correlates of acute respiratory or acute gastrointestinal illness were: Age, race,
and gender of the child; family structure; socioeconomic status; number of children in
household; presence of a school-age child in household; a measure of crowding
(regardless of whether the child shares a sleeping room with one or more family
members); family income; region of the country where the child lives; and season of the
year when interview took place.

Since the data from the Child Health Supplement and the National Health Interview
Survey were collected using a multistage cluster sample design, specialized software was
used to adjust for standard errors of the estimates. Software was leased from the
Research Triangle Institute. SESUDANN was used to calculate rates, and RTILOGIT was
used for the multivariate logistic analyses.

Study Sample and/or Population

The study sample was restricted to all children ages 71 months and younger who
had not yet attended first grade at the time of the survey, and whose biological mother,
hiological father, stepmother, or adoptive mother served as the respondent for the Child
Health Supplement. In total, 4,845 children were included; 2,751 ranged in age from birth
to 35 months and 2,094 ranged in age from 306 to 71 months. There were 298 primary
sampling units which represented all primary sampling units and strata included in the
1981 National Health Interview Survey.

Findings

The overall prevalence of a reported acute respiratory condition for the 2-week
period was 11 percent for children under age 3 and 8 percent for children ages 3-5
years. Controlling for the effects of other variables, the risk of reported ear infections in
children who attended child care centers was two times greater than for children in other
care arrangements. In addition to center care exposure, risk of illness was increased
among nonwhite children, children who lived in less crowded houscholds, and children
whose parents were interviewed in the winter and spring months.

Analyses of the prevalence of an acute gastrointestinal condition revealed that |
percent of the sample reported the condition in the 2-week period. Percentages were
higher for nonwhite children, children under age 3. children living in low-income
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families, children living in crowded households, and those who reported center care
attendance. Among children under 3 years of age, the risk for an acute gastrointestinal
iliness was three and one-half times greater for children in center care compared with
children in all other care arrangements.

Comparisons of children with a bed disability day or a restricted activity day by type
of child care yielded no significant differences. Findings from the multivariate analyses of
the likelihood of a restricted activity day or a bed disability day indicated that family
income, gender, and socioeconomic status were the only significant factors.

Recommendations

Results from this study indicate that center care poses some health risks for children
under 3 years of age. At the same time. students have shown that the health risks
associated with acute gastrointestinal illness can be effectively reduced through
surveillance, training, and monitoring of hygienic practices of child care workers. State
agencies should continue to establish handwashing regulations for group care settings
and aggressively pursue their implementation.
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SUMMARY

Statement of the Problem

The Institute of Medicine report (1985) on preventing low birthweight identified
barriers to improving the birthweight distribution. The report emphasized problems of
financial and geographic access to high quality prenatal care. Although there is some
uncertainty concerning the exact contribution of adequate prenatal care to past
reductions in low birthweight rates (prior to 1979), there is a growing consensus that
expanding access to prenatal care is a key component in any strategy to shift the
birthweight distribution upward.

Following a decade (1969-79) in which the percentage of women receiving prenatal
care in their first trimester of pregnancy rose steadily, the years since 1979 have shown
no gains in timely initiation of prenatal care. The percentage of women initiating prenatal
care in the first trimester was the same in 1983 as in 1979. Trends in the use of prenatal
care during the early 1980s display important departures from the gains of the 1970s.

National trends in health care funding for low-income populations may be
contributing to restricted access to prenatal care. According to recent estimates, the
number of Americans without insurance is growing. In 1979, approximately 14.6 percent
of the population (excluding the elderly population) was uninsured, compared to 17.5
percent in 1986. The growth rate in the number of uninsured is even higher for those
with incomes less than 200 percent of the Federal poverty level.
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Research Questions or Hypotheses

The goal of this study was to develop an econometric model of factors that
influence access to prenatal care for low-income women and the subsequent effects on
rates of low birthweight births. The most relevant findings are those that establish
empirical links between public financing of prenatal care, use of prenatal care, and
birthweight outcomes. The study has provided estimates of these linkages and some
simple projections of the impact of key policy changes currently under way.

The study examined the manner in which a number of specific types of resources
and public policy actions affect the rate of low birthweight and very low birthweight
births. Specifically, we have been concerned with the direct effects of the use of prenatal
care, abortion services, and cigarettes on rates of low birthweight births. We also focused
our model on the indirect effects on birthweight outcomes of Medicaid program
structures and the availability of prenatal care and abortion providers.

Study Design and Methods

The empirical analysis used the county as the unit of observation. The study design
was a pooled time series cross-sectional study for the years 1975-84. The empirical
strategy consisted of estimating a series of regression models that traced the structural
relationships outlined in the theoretical model. Separate regressions are estimated for
black and white birthweight outcomes and also by three age groups (less than 20 years,
20-34 years, and 35 years and older). Separate race- and age-specific regressions were
used because race and age are thought to interact with a variety of other explanatory
variables. For instance, the low birthweight rate for blacks is roughly twice that for
whites. Race and age are also correlated with use of prenatal care, abortion services, and
other explanatory variables. Thus, the estimation of age- and race-specific regressions
also reduces collinearity problems.

Study Sample and/or Population

The study population consisted of all counties in the United States with populations
of 10,000 or more whites, or 5,000 or more blacks (based on the 1980 census). The age-
and race-specific regressions were estimated for samples of counties with at least 5,000
blacks or 10,000 whites. The study combined data from birth records for 2 years for each
county data point to reduce problems of random fluctuations in rates of low birthweight
births. Thus, we estimated our models for counties for even-numbered years 1976-84.
Data from the birth records are combined for the following 2-year pairs: 197576,
197778, 1979-80, 1981-82, and 1983-84. The result is a panel of 2,192 counties that met
the white population criterion and 686 counties that met the black criterion.

Additional criteria were applied in constructing the data base used for analysis.
Counties that reported more than 30 percent of obrervations missing from items on
individual birth records were eliminated from the analysis file. Arizona was climinated
from the analysis file since it did not have a Medicaid program during the study period.
These sample selection criteria led to reductions in the final sample of counties included
in the study: The white sample comprised 2,137 counties, and the black sample
comprised 060 counties. These counties are included in panels that consist of five 2-ycar
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Findings

Our empirical models show that for adolescents and women 35 years and older,
prenatal care has a significantly more pronounced effect on whites than on blacks. For
those in the 20-34 year age group, prenatal care has a significantly stronger effect on
low birthweight rates for black women compared to whites. The most significant impact
of prenatal care on rates of low birthweight births is for adolescents of both races.

Differences in the impact of prenatal care by age conform to our expectations.
Because adolescent women who become pregnant often face difficult circumstances such
as low income, single parenthood, and family disruption, receiving medical attention
might be particularly beneficial. Also, one might expect the impact of additional visits to
be greater because the average level of visits for an adolescent is relatively low (8.7 visits
for white adolescents compared to 10.7 visits for women ages 20-34 years).

In general, increasing access to prenatal care for both races will lead to significant
reductions in the low birthweight rate. For example, increasing the average number of
prenatal visits for black adolescents by approximately 2.5 (which would bring the
average to about 11 visits) would reduce the low birthweight rate by 1 percentage point.
This implies a decline in the low birthweight rate from about 14 percent to 13 percent.
With respect to initiating prenatal care in the first trimester, the impact is much more
modest: An increase of 10 percentage points in early initiation would lead to a 0.1
percentage point decline in the low birthweight rate (from 14 percent to 13.9 percent).

For black women ages 20-34, an increase in prenatal visits from a mean of 9 to 11
would result in a 0.44 percentage point decrease in the low birthweight rate (from 12.08
percent to 11.064 percent). An increase of 10 percentage points in women initiating care
in the first trimester would result in a 1.7 percent decline in the low birthweight rate
(from 12.08 percent to 10.38 percent).

Among white adolescents, an increase in prenatal care visits from a mean of 9.90 to
11 visits would reduce the low birthweight rate by 1.82 percentage points (from 7.5
percent to 5.7 percent). Increasing the percentage of adolescents initiating prenatal care
in the first trimester by 10 percentage points (from 60 percent to 70 percent) would
reduce the low birthweight rate from 7.5 percent to 5.5 percent. Both of these represent
significant changes. In addition, increased access will also be associated with reduced
very low birthweight rates for white women,

Recommendations

The racial differences we have found are somewhat surprising. We would have
expected the low birthweight rate of black women to be more sensitive to increases in
prenatal care. While this was true for the majority of births (among women ages 20-34),
it was not true for those who have often been considered at higher risk (adolescepts and
women over age 35). Prenatal care had a larger impact for the youngest and oldest age
categories. While we do not have <. rigorous explanation for the racial differences, data
from the 1982 National Survey of Family Growth provide a clue. Approximately 53
percent of black women received their prenatal care from a clinic, while 40 pereent
obtained care from a private physician or group practice. In comparison, 30 percent of
white women received care in a clinic and 63 percent received care from a private
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physician or group. This suggests that it may be important to learn more about the
process of care within different organizational settings. It is important to note that little
appears to be known about the process or content of prenatal care. Such knowledge will
expand our ability to interpret results such as those reported above.

This study relied on aggregate county data. While there is much policy-relevant
information to be gleaned from these data, more effort at analysis of data on individuals
would clearly advance our understanding of behavioral responses to economic factors.
The studies to date using individual data have either been limited with respect to the
variation in economic conditions or have relied on nonrepresentative samples. National
data on individuals giving birth which includes detailed information on their health-
related behavior and economic situziion would contribute greatly to improving our
knowledge in this area.
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SUMMARY

Statement of the Problem

The central research problems currently facing the field of early childhood
intervention are both theoretical and pragmatic. On a conceptual level, many important
questions remain unanswered concerning variations in development and the stability of
individual differences among children with disabilities and their families. From the
practical perspective of service delivery, matching individualized intervention strategies to
the specific needs of a diverse population of children and families, and measuring
impacts over time, are critical for the translation of policy objectives into effective
programs. One important challenge is the need to integrate basic developmental and
policy-related research in order to respond to these complex issues.

Research Questions or Hypotheses

The Early Intervention Collaborative Study was established to address two
interrelated goals: (1) Enhance our understanding of variations in development by
investigating predictors of competence in young children with disabilities, and the
adaptation within their families; and (2) iinprove our ability to match service programs to
their recipients by analyzing the mediating influences of family ecology and early
intervention services on children and families. Phase 1 of the study, which focused on
the first year of early intervention program participation, investigated three areas of
inquiry: (1) The relative merits of categorizing children by their type of disability in
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compx rison to the level of severity of their psychomotor impairment as a means of
predicting change in child and family outcomes; (2) the hypothesized relations among
selected child, family status, and mediating variables and changes in outcomes; and (3)
the extent to which specific types and characteristics of early intervention services
contribute to the explained variance in child development and family adaptation.

Study Design and Methods

This study was a nonexperimental, longitudinal investigation of the development of
190 infants with disabilities and their families. Data were collected through home visits
conducted within 6 weeks of entry into an early intervention program (T1) and again 12
months later (T2). Each home visit was conducted by two members of the research staff,
who remained blind to the study’s hypotheses. During the T1 visit, one staff member
administered a structured evaluation of the child, which included a standzrdized
developmental assessment, a free play observation, and a rating of mother-infant
inreraction. The second staff member conducted an interview with the mother, which
included an evaluation of the child's adaptive behavior and caretaking needs, as well as
a review of services received in addition to those provided in the early intervention
program. Two identical packets of self-administered questionnaires were left to be
completed independently by the child’s mother and father. Questionnaires included
scales on parenting stress, social support, family functioning, locus of control, and impact
of a chiid with a disability on family life. During the interval from T1 to T2, standardized
information on child and parent services received through the early intervention
programs was collected monthly from service providers (who were blind to the study
hypotheses and measures). The T2 home visit consisted of a repeat administration of the
child assessments, a detailed interview with the mother, and administration of identical
questionnaires to those completed by each parent at T1, with several additional measures
of the perceived benefits of early intervention. After completion of the T2 visit, a set of

_questionnaires on service impacts was sent to the early intervention case manager.

The statistical analyses used to examine the study data involved standard
nonparametric and parametric bivariate and multivariate procedures. The analysis of
change in children and families between T1 and T2 was based on residual scores
(standardized to a mean of zero and a standard deviation of one). Standard parametric
statistical procedures were employed to test for either significant differences in the
residual scores by group membership or the percentage of variance accounted for in the
residuals by the independent variables.

Study Sample and/or Population

The study sample comprises 190 children with disabilities and their families, who
were recruited between November 1985 and December 1987 from 29 community-based
carly intervention programs in Massachusetts and New Hampshire at the time of referral
for service. Eligibility was determined by the child's presenting developmental problem,
as defined by cach of three groups: Children with Down syndrome (N = 54); children
with motor impairment, defined by abnormality in muscle tone with delayed or atypical
motor development (N = 77); and children with developmental delays of uncertain
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etiology (N = 59). Mean age at study entry was 10.6 months. The ethnic composition of
the sample was 88.8 percent white, 4.7 percent Latino, 2.3 percent black, and 4.2 percent
mixed racial or other ethnic origin. Fifty-six percent of the children were male. Despite
their racial- homogeneity, sample families reflected a fair degree of .socioeconomic
diversity. The mean education level for both mothers and fathers was 13.8 years. Nine
percent of the mothers did not complete high school; 14 percent had more than four
years of college. At the time of study entry, the median family income was between
$20,000 and $25,000 per year. Nineteen percent of the sample had an annual income of
less than $10,000; 36 percent earned more than $30,000 per year. The demographic
characteristics of the study sample mirrored those of the early interventicn population in
Massachusetts and New Hampshire. Sample membership was restricted to English-

speaking persons, because translations of the core parent questionnaires were
unavailable.

Findings

The magnitude of change in the study children over the 12-month period was
comparable to that reported for previously studied infants receiving services. Within the
sample, developmental changes in the children were influenced to some extent by their
premature status and health characteristics, but the single most significant predictor of
differential change across all of the child-dependent measures was the severity of the
child's psychomotor impairment at the time of entry into the study. Although
socioeconomic status and quality of home environment were significant and consistent
correlates of many key family variables, they did not relate significantly to any of the
child outcomes, except for the responsiveness of infants to their mothers at T2. This
finding parallels the pattern seen in normally developing children, for whom social class
influences on development typically do not appear until after 2 years of age.

In general, parents demonstrated relatively adaptive behavior at program entry and
maintained a stable level of adaptation over the 12-month period of study. The one
exception was mother-child interaction, with persistently low scores, and significantly
lower scores for mothers in the low socioeconomic status group. For all family measures,
family and parent characteristics were better predictors of change than were specific
attributes of the children. The precipitants and dimensions of parenting stress differed
significantly for mothers and fathers: Paternal stress focused largely on issues related to
attachment to the child, whereas maternal siress focused more on the personal impacts
of parenting. Fathers of children with Down syndrome appeared to be more vulnerable
than their wives and other fathers.

Three subgroups within the sample appeared to be at greatest risk for less positive
outcomes. Children with severe psychomotor impairment demonstrated significantly
slower developmental growth than children with mild or moderate disability, and their
families experienced significantly greater negative impacts over time. Children with motor
impairment demonstrated relative lags in social development compared to other children,
and their mothers appeared to be more burdened by their care and reported less
increase in helpful social support than did mothers of children with Down syndrome or
developmental delays. Children with cardiac or seizure disorders also showed more
adverse impacts on child and family adaptation.
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Although each family in the study sample was enrolled in an early intervention
program for 1 full year, there was considerable variability in the amount of actual
services received, and slightly more than half of the families received additional services
from other sources. Early intervention services that provided opportunities for parents to
interact with other families were associated witn greater positive changes in maternal
social support. In contrast, services that were individualized and were provided
predominantly through a single professional discipline were associated with greater gains
in child development and decreased maternal stress. Home visits were regarded most
favorably by families, and more hours of home visiting were associated with greater
decreases in parenting stress. Participation in a parent support group, which occurred
less often for families of lower socioeconomic status, was correlated with maternal
reports of larges and more helpful social support networks. On the other hand, parents
rated support groups as relatively less helpful than other program components, and more
hours of support group attendance correlated with maternal reports of increasing
personal and social/familial strain.

Mothers, fathers, and service providers were unanimous in their impressions that
early intervention services during the first year were most beneficial for the child and
mother (in that order) and of relatively less benefit for the family as a whole or for
fathers as individuals. Yet, parents rated early intervention relatively more helpful when
they attributed higher benefits to themselves personally or to the family as a whole.
Although no social class differences were found on overall ratings of program
helpfulness, mothers in the low socioeconomic status group reported relatively greater
child benefits in behavior, while mothers in the high socioeconomic status group
attributed relatively greater benefits in motor skills. With respect to family effects,
mothers in the high socioeconomic status group attributed relatively higher benefits in
learning specific intervention techniques, while mothers in the low socioeconomic status

group reported relatively higher benefits in learning how to be a better advocate for their
child.

Recommendations

The considerable variability found in service intensity raises important questions
about how decisions are made in allocating program resources. Although consistent
patterns in the data indicated particular vulnerability for mothers of lower socioeconomic
status and for parents of children with mctor impairment, the distribution of service
hours appeared to have been driven largely by the level of severity of the child’s
psychomotor impairment. These findings suggest the need for a systematic examination
of the criteria employed to determine priorities for the use of scarce resources.

The observed correlation between individualized services and greater gains in child
development, in contrast to the association between group services and increased
maternal social support, suggests that flexible models of service are neceded to address
both objectives. The potential benefits and drawbacks to parent support group
participation also demand careful scrutiny. And finally, differences in adaptation
demonstrated by mothers and fathers highlight the importance of considering the
strengths and needs of the entire family in the process of program design.
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The increasing involvement of outside therapeutic and support services during the
first year of a family's participation in an early intervention program raises questions
about the extent to which early intervention programs have adequate resources to
accomplish the mandated coordination of diverse services. Our findings indicate that the
“whole” service system must be defined precisely before it can be studied effectively and
modified rationally.

The agenda for further research is extensive. The impact of socioeconomic status
and other family variables on the development of children and families as they progress
beyond the sensorimotor period deserves considerable empirical attention. The nature
and correlates of mother-child interaction, its change over time, and its influence on both
child competence and parent adaptation also require careful study. Finally, our finding
that the predictors of change in children and families over 1 year are often different from
the correlates of child or family status measured cross-sectionally underlines the critical
need for prospective investigation of child development, family adaptation, and service
impacts beyond the infant-toddler period.
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SUMMARY

Statement of the Problem

Childbirth during adolescence is a major concern to clinicians and public officials
because these births are so often associated with increased developmental, social, and
medical hazards for both the mother and child. Despite these hazards. few investigators
have identified potential mechanisms that may explain why parenthood during
adolescence has such adverse effects on infants,

Recently. the striking similarity in the developmental and behavioral outcomes of the
infants of adolescent mothers and the infants of depressed mothers was described.
Cognitive development among both sets of infants and the interactional styles of the
mothers are similar.

Research Questions or Hypotheses

The purpose of this research was to determine the prevalence of depression among
adolescent mothers and to determine whether infants of depressed adolescent mothers
have poorer outcomes than infants of nondepressed adolescent mothers.
Study Design and Methods

Adolescent mothers who met the study's eligibility requirements were consecutively
recruited as they registered for prenatal care at Boston City Hospital. Mothers were
requested to bring their infants to the 12-month interview so that these infants could
undergo detailed anthropometric evaluation and testing, using the Bayley Scales of Infant
Development and the Infant Behavior Record.
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The mothers underwent a detailed semistructured interview at the time they
registered for prenatal care, within 72 hours following the birth of their infant, and at 6
and 12 months postpartum. Demographic data and information were solicited about
depression, social support, life stresses, drug use, infant temperament, and the number of
injuries and hospitalizations. In addition, the mothers furnished urine for assay of
metabolites of marijuana and cocaine at all encounters.

Depression was measured using the Center for Epidemiologic Studies Depression
Scale (CES-D). This 20-item Likert scale is scored between 0 and 60, with scores greater
than 16 consistent with depression. The measure is considered both reliable and valid in
the adolescent population. Because of the potentially high prevalence of depression in
this group, depression was also coded as the top 25th percentile score at all encounters.

Study Sample and/or Population

Adolescent women who registered for prenatal care at Boston City Hospital were
eligible for this study if, at time of delivery, they consented to be interviewed at 6 and 12
months postpartum, spoke English or Spanish, and had no major mental illness, and if
their infant was full-term and spent less than 24 hours in the newborn intensive care unit.

The study sample consisted of 127 women enrolled at the time of the birth of their
child; 97 women (76.4 percent) completed the 12-month postpartum interview and
brought their child to that encounter for anthropometric and cognitive assessment. The
mothers were predominantly young (90.4 percent were under age 18), poorly educated
(19.1 percent completed high school or college), minority (73.4 percent were black), and
poor (76 percent had monthly income under $1,000, and 56 percent were recipients of
Aid to Families with Dependent Children). All of the infants were full-term and well at
the time of discharge from the hospital, with a mean birthweight of 3,159 grams ( +490)
and Apgar scores at 5 minutes ranging between 7 and 10, with a mean of 8.8 and a
median of 9.0. ,

The mothers who did not complete the study (N =30) were similar to those who
did, with regard to maternal age, ethnicity, income, marital status, and depression
measured at both 6 and 12 months postpartum.

Findings

Depression was common among these adolescent mothers. The mean score on the
CES-D at 6 months was 14.9 (£9.3), with 30 of 83 mothers (43.4 percent) having scores
=16. At the 12-month interview, the mean score was 14.2 (£8.2), with 38 of 97 mothers
(39.2 percent) having scores =106. Overall, 26 of 90 women (28.9 percent) reported
symptoms consistent with depression at either 6 or 12 months postpartum, 24 of 90 (26.7
percent) reported symptoms at both 6 and 12 months postpartum, and 40 of 90 (44.4
percent) reported no symptoms of depression at either encounter. Eighteen of 88
mothers (20.5 percent) were in the top 25th percentile at either 6 or 12 months, and 15
were in the top 25th percentile at both encounters.

No relationship was found between maternal depression at 6 months and/or 12
months (scored as either 216 or top 25th percentile) and either the Mental Scale or
Motor Scale of the Bayley Scales of Infant Development (scored as either a continuous
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variable or less than two standard deviations below the mean). For example, infants of
mothers who were depressed at both 6 and 12 months postpartum had Mental Scale
scores of 101.1 (#+11.3) compared to the scores of infants whose mothers were
depressed at either visit (101.4, +11.6) or not depressed (100.7, +11.6, p=.96). Scores
on the Motor Scale for the same three groups were 101.8, 102.5, and 104.0, respectively
(p=.706). :

Despite the lack of a univariate relationship between depression and scores on the
Bayley Scales of Infant Development, a multiple regression adalysis was conducted to
control for confounding variables. Variables entered included depression, ethnicity,
child’s age at time of testing, maternal grandmother as primary provider in either the first
or second 6 months of life, and total social support. The maternal grandmother as
provider in the first 6 months was found to be significantly related to the mental score
(p=.04). Infants raised by their maternal grandmother scored 8.3 points higher than
infants raised by their mother.

Prior to the analysis, the principal and co-principal investigators categorized the 30
items on the Infant Behavior Record as being either suspect or not suspect with regard to
positive mother-infant interaction. This type of analysis is similar to the one used by both
Methany and Lozoff. Depression among adolescent mothers was not found to relate to
total suspect scores on the Infant Behavior Record.

No relationship was found between depression and either weight or length at 1
year. Infants whose mothers were depressed at 1 year had similar weights (9.9 vs 9.9
kilograms, p=.98) and lengths (75.1 vs. 76.0 centimeters, p=.27) compared to infants
whose mothers were not depressed. However, a relationship was found between
maternal depression and infant head circumference at 1 year. Infants whose mothers
were depressed at 1 year had head circumferences of 45.09 centimeters; infants whose
mothers were not depressed at 1 year had head circumferences of 45.80 centimeters
(p=.019). The difference in head circumference was similar when depression was coded
as the top 25th percentile at 1 year (44.91 vs. 45.75 centimeters, p=.000).

Since the quality of the mother-infant interaction is difficult to determine during
cognitive assessment, a subset of the sample (N=35) was visited at home shortly after
the 12-month interview and assessed using the Nursing Child Assessment Training-
Teaching Scale (NCATS) and the Home Observation for Measurement of the Environment
(HOME). The majority of this set of mothers were black (68.5 percent), and otherwise
similar to the entire sample. In this subset, mothers who were depressed at 6 months had
a significantly lower NCATS score than mothers who were not depressed (45 vs. 50, p
<.001). This difference remained after controlling for maternal age, income, ethnicity, use

of drugs, and social support. Depression at 1 year was not related to either NCATS or
HOME scores.

Recommendations

Depression was a common and persistent symptom among our sample of adolescent
mothers, and, in a subset of the sample, it adversely affected the mother-infant
interaction. In addition, the infants of depressed mothers had smaller head
circumferences than nondepressed mothers. We did not find that the depression among
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these women affected the cognitive development of their children, as measured by the
Bayley Scales of Infant Development and Infant Behavior Record, at 1 year of age.

Our finding that depression may adversely influence how adolescent mothers
interact with children is consistent with the literature on depressed mothers. Depressed
mothers are known to talk to and look at their infants less frequently than nondepressed
mothers. This behavior among adolescent mothers would influence how they would be
scored on the NCATS.

Our finding that infants raised by their maternal grandmothers early in life did better
than infants raised by their adolescent mothers on the Mental Scale of the Bayley Scales
of Infant Development is consistent with many of our clinical observations. Many of
these adolescent mothers have few parenting skills, while, in many cases, their mothers
have raised other children and are skilled care providers. Since this was not a main
hypothesis of the study, further research is needed on the intergenerational effects of
child rearing.

No relationship between cognitive development and depression was found. This
may have occurred for several reasons. First, depression may not adversely influence
cognitive development among infants of adolescent mothers. Many of these infants were
cared for by individuals other than their mother and this may have “hidden” the effect of
depression. Second, adverse infant eftects have been reported among mothers with
diagnosable depression; this study measured symptoms consistent with depression, rather
than diagnosable depression. Third, this study may not have followed the infants long
enough to find an effect on cognitive development. The lower scores on the NCATS
suggest that infants of depressed adolescent mothers «nay eventually have poorer
intellectual development, depending upon the persiscence of the mother’s depression.

We conclude that depression is common among adolescent mothers, and it does
appear to affect the quality of the mother-infant interaction, but not the intellectual
development of the infant. Health care providers should be alert to signs or symptoms of
depression among adolescent mothers, and. when symptoms are found. should observe
the mother-infant interaction.
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SUMMARY

Statement of the Problem

Advances in medical and surgical technology in the last 20 years, as well as new
material development, miniaturization, and recognition that clean techniques can often
replace sterile procedures, have led to a new reliance by physicians and surgeons on
long-term technologic care for patients. These new practices have brought both new
opportunities and new challenges. On the one hand, the new technologies have
enhanced the life span of many patients and increased their chances to lead more
functional lives. On the other, there have been greatly increased needs for long-term
nursing, rehabilitation, and support services for this population of individuals who are
dependent on medical technology and have complex medical needs.

In order to plan effective strategies for providing the services needed by children
assisted by medical technology, it is essential to have a grasp of the size and
configuration of the population to be served. In 1987, our research group (Project School
Care) carried out a project to delineate the characteristics of the population of children in
Massachusetts who were assisted by medical technology. This gave a one-time, cross-
sectional look at the population, but did not give any appreciation of whether the
population was increasing in size, nor the rate of increase (if any).

The purpose of the current study was to obtain a second data point in a similar
manner to the data obtained in 1987, in order to assess longitudinal trends in the
prevalence of technology dependence among children. By obtaining a comparable data
set, questions regarding the size of the population, background characteristics, and
parameters of medical technology use can be explored. Thus, we can estimate resource
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needs in communities, as well as some early delineations of trends. We recognize that
having one additional data point gives only the direction of the movement, not the
magnitude, but we feel this is important to document.

Research Questions or Hypotheses
This study had four specific aims:
1. Estimate the number of children in Massachusetts depending on medical
technology as of March 1990;
Estimate trends in the size of the medically dependent population by comparing
data collected in the original 1987 study with data collected in 1990;
3. Use 1990 census data to estimate the prevalence of medical dependence by
age: and
4. Determine the extent to which children depending on medical technology live
and attend school in the community.

.[\.)

Study Design and Methods

The study was a 1-month point prevalence census of all children depending on
medical technology in Massachusetts in March 1990. The original census instrument was
developed in 1986 and used in March 1987. In order to compare data from 1987 to 1990,
the same census instrument (with only modest modifications) and the same study
methods were used.

All pediatric, nursing, and educational providers likely to have contact with children
assisted by medical technology were alerted to the census effort by mailing. This
included the medical and nursing directors of all hospitals with pediatric beds, nursing
homes, pediatricians, Department of Public Health case managers, school nursing and
special education directors, and directors of programs such as early intervention,
multidistrict collaborative organizations, and the Massachusetts Association of 766
Approved Private Schools (MAAPS). The providers completed an individual census form
on each child known to them.

We hoped there would be redundancy in responses on children in the census so
that we could estimate a standard error of response and be assured of the reliability of
our data gathering effort. As a result, we made sure to ask for census information from
all service sectors.

Once the data were available, they were coded and entered into the computer, and
a sorting procedure was used to look for duplicate cases based on biackground
characteristics (initials, age. gender, zip code). From this sorting procedure, unique data
sets were derived, representing unique individuals. In the case of multiple census
responses, to increase reliability of information, algorithms were used to prioritize
educational responses from education personnel and medical information from medical
informants.

Study Sample and/or Population
The study was designed to determine the number of children in Massachusetts in
1987 and 1990 who depend daily on medical technology, including tracheostomy:,
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respirators, oxygen, suciioning, nasogastric tubes, gastrostomies, jejunostomies,
ileostomies, colostomies, urostomies, clean intermittent catheterization, intravenous lines
or devices, and dialysis. Since the goal of the study was to describe a sample of children
chronically dependent on medical technology, the sample was limited to children ages 3
months to 18 years, in order not to bias the sample with neonatal intensive care unit

residents who may be temporarily technology dependent. All children were residents of
Massachusetts.

Findings

From the 1987 to the 1990 census, there had been a clear increase in the number of
children meeting criteria of medical dependency. Overall, the increase was from 1,095
children meeting our criteria for medical technology dependency in 1987 to 1,576
children in 1990, a 44 percent increase. Because our estimated error around this number
is less than it was in 1987, we believe this estimate is quite reliable and does not simply
represent better ascertainment of subjects.

Within the overall group, the increases in technologies were not uniform. In fact,
some technologies did not increase at all. This finding of differential gain (not a
nonspecific overall change) lends more credence to the reliability of the finding of
prevalence increase. The most dramatic changes were for oxygen use and gastrostomy.
In 1987, 159 children were documented to be using oxygen. In 1990, this number was
293, an 84 percent increase. Gastrostomy use among children rose from 363 in 1987 to
684 in 1990, an 88 percent increase.

The age distribution of technology dependent children between 1987 and 1990 had
one specific difference: In 1987, the largest numbers of technology dependent children
per year were found in the second year of life, whereas, in 1990, the largest numbers of
children per year were found in the first year of life. When we examined the
technologies used to see what technologies were contributing to this shift, we found
large numbers of children less than 1 year of age using oxygen (61 children) and
dependent on gastrostomies (57 children).

The male/female ratio was remarkably similar from 1987 to 1990: 51.4 percent/48.6
percent and 51.8 percent/48.2 percent, respectively. The racial classifications were also
very similar: 83.4 percent white, 7.1 percent black. 8.0 percent Hispanic, and 0.8 percent
Asian in 1987, compared to 78.2 percent white, 8.1 percent black, 10.0 percent Hispanic,
and 1.2 percent Asian in 1990.

For both years, the number of children without access to some sort of educational
placement or input (such as carly intervention) was only 9.4 percent. The majority at
both time points were living at home (75 percent). In 1987, we had not asked about
foster placement: we found that, in 1990, the proportion of children in foster placement
was 4.3 percent. In both 1987 and 1990, schools were rarely the residence for these
children (1.0 percent and 0.6 percent). Substantial numbers of children (12-13 percent)
were reported to spend 7 days per week in a hospital or nursing home.

Recommendations
This study shows the continued reliance of medical care providers on technology
interventions for children with chronic illnesses. The study points o a tendency for
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technologies that augment care, such as oxygen supplementation and gastrostomies, to
be applied frequently. A careful assessment of the criteria being used for these
technologies is needed. While all uses of these technologies may be perfectly justified, it
is also possible that the easy application of these techniques is driving the routinization
of these practices without clear thinking about the costs and long-term implications
associated with their use.

The availability of technology makes its use increasingly popular. Trends
documented in this study are likely to continue for some time. It is essential that these
trends be monitored in a systematic fashion.
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SUMMARY

Statement of the Problem

This study focused on parents’ psychological reactions to the loss of an infant to
sudden infant death syndrome (SIDS), the largest single cause of postneonatal infant
mortality. SIDS is a specific disease entity, defined as “the sudden death of any infant or
young child, which is unexpected by history. and in which a thorough postmortem
examination fails to demonstrate an adequate cause for death.” SIDS accounts for
approximately one-third of all infant deaths between the ages of 1 week and 1 year, and
it has been estimated that anywhere from 6,000 to 10,000 babies die annually of SIDS in
the United States alone.

Until recently, this topic has received limited research attention. Most of the available
studies have investigated the enidemiology of the syndrome; systematic studies of the
psychological reactions to SIDS are rare. There is, however, a great deal of clinical
evidence to suggest that adjustment to the loss of an infant to SIDS poses extremely
difficult problems for the parents involved. Moreover, the available literature reports that
those who come into contact with SIDS parents (e.g., relatives, neighbors, health officials,
or police) often show a profound lack of awareness about SIDS, which can have
destructive effects on the psychological sequelae of parents.

This project was undertaken in an attempt to document systematically the common
parental reactions to a SIDS loss, and to understand the types of reactions that are
associated with successful long-term adjustment. What is a “normal” response to such a
joss? 1s a period of depression following such a loss necessary for long-term adjustment?
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To whom do parents attribute responsibility for their infani's death, and how is this
related to their adjustment to the loss? How do mothers’ reactions to their baby’s death.
and their ways of coping with it, differ from fathers’, and what problems does this pose
for couples who lose a baby?

Research Questions or Hypotheses
The major purpose of this project was to assess the psychosocial impact of losing an
infant to SIDS (i.e.. emotional and psychological responses to the loss. and changes in

these responses over time), and to identify the predictors of successtul adjustment to the
loss of an infant to SIDS.

Study Design and Methods

In this longitudinal study. parents who lost a child to SIDS were intenviewed at 1
month. 3 months. and 18 months following the death of their infant. This longitudinal
design enabled us to assess changes in parents” emotional reactions and behaviors over
time. and made it possible to answer a number of important questions. including
whether parents go through stages as they attempt to cope with their loss. This design
also enabled us to examine the relationship between parents initial emotional reactions.
attributions of causality. religious beliefs. perceived social support and coping
mechanisms. and long-term adjustment to the loss.

In order to determine whether repeated assessments changed the adjustment process
of SIDS parents. our design also included a comparison group of SIDS parents who were
interviewed at the final time point only (the "measurement control group™). Forty-five
mothers and their spouses (where applicable) were randomly selected from the eligible
population of SIDS parents and were interviewed only once, at 18 months after the death
of their infant,

Each mother who had lost an infant to SIDS between January 1983 and December
198+ was sent a letter 7 days after the infant's death describing the study and inviting her
participation. The letter also informed these mothers that a project staff member would
contact them shortly to describe the project in more detail, to answer their questions.
and. if they agreed to participate. to schedule an interview, If parents had no telephone
(approximately 20 percent). a home visit to schedule an interview was attempted. When
parents were located. mothers were first invited to participate in the research. If a mother
agreed and the baby's biological father was living with the mother. the father was also
invited to participate.

At cach time point. parents in the longitudinal portion of the study were asked
questions concerning their emotional reactions. their attributions of blame, their ability to
find meaning in their loss, their pereeived social support. and their coping strategices.
Parents in the measurement control group were asked these questions at the final time
point only. All parents were asked questions designed to assess various indicators of
coping and adjustment. including physical, mental. and social health, and general well-
being. The interview instrument was constructed after consultation with members of the
National SIDS Foundation. and included the Affects Balance Scale and a shortened
version of the SCL-90. For the majority of the questions. parents were given a set of
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responses from which to choose. The interview also included several open-ended
questions and a few self-administered scales. A path analytic or causal modeling
approach was used to determine how the independent variables were related to one
another and to the measures of adjustment, and a rnultivariate analysis of variance with
repeated measures was employed to assess changes in these relationships over time.

Study Sample and/or Population

The sample was composed of parents from Cook County, Illinois, and Wayne
County, Michigan, who had lost an infant to SIDS. These metropolitan counties were
selected because of their high incidence of SIDS deaths. The medical examiner’s office in
both counties provided us with the names and addresses of all parents whose infants
were suspected of having died of SIDS (i.e., cause unclear) within 48 hours of the death.
SIDS was subsequently corfirmed by autopsy. which is legally required in all suspected
SIDS deaths.

A total of 330 infants in Cook County and Wayne County were suspected of having
died of SIDS during our study period. (An additional one-third of the parents whose
infants died of SIDS during 1983-84 in the counties under study were assigned to the
measurement control gronp and were interviewed only at 18 months after the death of
the infant.) Contact was atteinpted with the 281 mothers who met our eligibility
requirements, namely that (1) the death was classified as SIDS on the basis of an
autopsy; (2) the mother was English-speaking and at least 15 years of age; and (3) a
visiting public health nurse had informed the mother prior to our contact that the infant
had died of SIDS. Sixty-nine mothers (24.16 percent) could not be jocated by the
interviewers or could not be scheduled for the first interview during the eligibility period
(15-30 days after the death). Forty mothers (14.2 percent) who were located refused to
be interviewed. One hundred seventy-two eligible mothers were interviewed at 1 month
after their infant's death (61.2 percent of the total eligible, 81.1 percent of those located).
Eighty-five of the biological fathers were currently living with the mothers who agreed to
be interviewed; 56 (65.9 percent) agreed to participate at 1 month.

Three months after the death, 163 respondents (71.5 percent of the 1-month sample)
were reinterviewed. Nineteen parents (8.3 percent) refused our second interview. Two
infant deaths (corresponding to 3 parents) were reclassified as non-SIDS (1.3 percent),
and 43 parents (18.8 percent) could not be relocated or scheduled for an interview at 3
months.

Eighteen months after the death of the infant, 124 parents (54.3 percent of the 1-
month sample) were interviewed a third time. Nineteen (11.6 percent of the 3-month
sample) refused our third interview; an additional 20 parents (12.2 perceat of the 5-
month sample) could not be located or scheduled for an interview at 18 months. These
response rates and attrition rates compare favorably with rates reported in other
longitudinal bereavement studies.

Findin-s

We found no evidence to suggest that questioning parents repeatedly about their
loss affected their long-term adjustment. No differences were found on any outcome
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measure in analyses that compared parents interviewed at three points in time with those
interviewed one time only. Thus, we were able to use the longitudinal data to examine
several specific issues, We examined the validity of the following common assumptions
about the grieving process: (1) A period of distress is inevitable following such a loss; (2)
positive emotions are absent following such a loss; (3) distress is necessary for successtul
adjustment to such a loss: (4) failure to experience distress will lead to later problems;
(5) working through loss is important; and (0) recovery and resolution are to be
expected following loss. We also focused systematically on the emotional reactions
experienced by parents who lose a child to SIDS, ways in which parents attribute blame
for the loss, their ruminations following the loss, dyadic adjustment among couples
coping with a SIDS loss, the role of open discussion in mediating parental depression
following SIDS loss, and the role of religion in parents’ reactions and/or recovery from
the loss.

Our analyses revealed a number of intriguing findings about the process of coping
with a SIDS loss. We found considerable variability in response to the loss; some parents
experienced significant distress, while others showed few signs of depression, both

“shortly after the baby's death and over time. We found no support in our data for the

notion that individuals go through stages of emotional response following loss. In fact,
positive and negative emotions were very prevalent among SIDS parents and were often
experienced simultaneously, even in the first few weceks after the loss. Moreover, our
data suggest that failure to experience significant distress following a SIDS loss is not
necessarily indicative of pathology. Those parents who exhibited the most distress at the
first assessment (3 wecks after the infant's death) were the ones who continued to show
adjustment problems at the 18-month interview,

Recommendations

This study has potential benefits for both health care professionals and the
populations of SIDS parents in general. Treatment of parents could be improved through
greater awareness of their psychological needs. Specifically, normative information
concerning the psychological responses to be expected following a grief experience such
as SIDS can help outsiders to develop a more empathic response toward these parents.
Data obtained in the longitudinal phase of the project will help in the early identification
of those individuals likely to have particular difficulty adjusting to the sudden loss of an
infant. Such information may also be useful to investigators interested in designing
cffective psychological interventions for parents who experience a SIDS loss.
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SUMMARY

Statement of the Problem

The involuntary or unexpected loss of work is associated with mental and physical
health problems in adults. Effects of parental work loss on the health and behavior of
children, however, have not been well investigated. The 1980-82 recession sparked
extensive media coverage and numerous stories on the plight of families of unemployed
workers. Congressional committees held several hearings on issues such as
unemployment-related child and spouse abuse, crime, health consequences, and the
need for medical insurance. Nevertheless, few systematic and rigorous studies have been
conducted on the consequences of parental unemployment for children.

Research Questions or Hypotheses

The North Carolina Work and Family Life Project is a longitudinal cohort
investigation designed to explore the health and behavioral consequences for children of
paternal job loss. The project began in November 1981 with a major grant from the W.T.
Grant Foundation of New York. The grant supported development of instruments,
selection of a site, collection of three waves of data on approximately 120 families, and
initial exploratory analysis. Support from the Maternal and Child Health Bureau has
supported longitudinal analysis of the data.
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The major objectives of this project were to:

1. Document the incidence of health and behavioral outcomes for children
experiencing paternal job loss;

2. Document the mental and physical health consequences for the unemployed

father and his spouse;

Examine the modifying effects of social support on the above consequences;

4. Examine the influence of job loss on economic circumstances, family roles, and

family routines; and

Examine the effects of changes in economic circumstances and family roles and

routines on the health and behavior of family members.

»

N

Study Design and Methods

This longitudinal study investigated the consequences for children of paternal job
loss in 116 families. Approximately half of the fathers experienced an indefinite layoff or
plant closing several weeks prior to their first contact with the project. Each parent was
interviewed on three occasions. In addition to demographic information, data were
gathered on adult and child life events, child health and benavior, adult physical and
mental health, family roles, family routines, and adult social supports and networks.
Special attention was paid to adult work histories and economic conditions. Two types of
analysis were performed. The first set involved analysis of variance with carefully
articulated definitions of paternal job status. The second set used ordinary least squares
regression to predict adult and child outcomes.

Study Sample and/or Population

The study population consisted of men whose names appeared on layoff lists or
work rosters of approximately 30 companies in a metropolitan area of 375,000 in the
northeastern United States. In the design of the sample, we attempted to control for
certain major psychosocial influences on children by limiting the sample to children
between the ages of 18 months and 13 years, in families headed by fathers with blue
collar jobs, and in which there were two parents in the home. The father had either
experienced an indefinite layoff or termination or was expecting continuous
unemployment. Twenty-six percent of the individuals on the layoff lists and work rosters
could not be contacted by telephone. Of those contacted, 42 percent were ineligible
because they did not meet the study criteria. Of those who were eligible, 29 percent
agreed to participate.

Findings

Fathers who experienced job loss exhibited a decrease in mental health and slightly
decreased physical health. Mothers were also affected by the fathers” work loss, but not
to the same degree. For the children, the trend suggests that illness rates were higher
both for children experiencing paternal joblessness and for children experiencing
changing paternal job status (i.e., job loss followed by reemployment). Behavior does not
appear to be affected. For both fathers and mothers, length of time unemployed
contributed to mental health problems. Unemployment per se was not a significant
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predictor of fathers’ health, but economic and other life events were associated with
decreased physical health. For mothers as well, specific employment variables were not
predictive of physical health, but economic events in general were predictive.
Multivariate analysis of children’s health indicated a negative relationship between
fathers’ employment status and illness rates. Length of time unemployed, particularly
interactive with economic strain, was associated with increased behavioral problems.

Recommendations
Questions for further research fall into the following two major categories:
1. Defining the problem of unemployment:

4.  What is the extent of children’s exposure to unemployment? Current labor
statistics inadequately reflect the number of dependents who experience
parental unemployment specifically, or other economic events in general.
The fact that most workers have spouses and/or dependent children
suggests that such information should accompany the usual economic
statistics.

.  How do the economic and job characteristics of all adults in a household
influence children? Since most children reside in families with two adults, it
is important to delineate the contributions of each adult to the child’s
environment. Loss of work by one parent may have different effects on
children depending on the employment circumstances of the other parent.
Further, the economic environment for the child consists of many
components in addition to parental employment status. Income, availability
of benefits (particularly health insurance), job security, satisfaction with
income, and other parameters help to define the economic environment.
These same components can be used to characterize the community
economic environment as well. As seen in this study, the community,
though faced with a very large and rapid increase in unemployment,
seemed to cope reasonably well, at least as far as the children were
concerned. The issue of job loss in a single-parent family involves different
combinations of these components and should be explored separately.

¢. Do the short-term and long-term consequences of parental unemployment
differ? There are two aspects to this question. First, a single, short exposure
to unemployment probably has different effects than multiple exposures or
long-term joblessness. Second, while the short-term consequences of
parental job loss may not be pronounced, this study provides no data to
examine the potential long-term consequences.

2. Understanding the effects of the economic environment:

a.  What economically stimulated family processes influence children’s health
and behavior? Life events were most closely associated with changes in
“other” routines. These routines included sharing meals, quiet times, or
family activities; visiting friends; or parents’ spending time together. These
routines were then associated with the mental heaith of the parents. Family
roles, whether family-oriented or child-oriented, were not strongly
associated with life events or health and behavioral outcomes.
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b. What interventions would ameliorate the effects of unemployment on
fathers and mothers? While a body of literature is emerging to describe
interventions to assist adults who experience job loss, virtually no studies
have addressed the effects of those interventions on children. Difficulties in
analyzing the effects of interventions on family members in general (and
on children in particular) are analogous to difficulties in analyzing the
effects of changing economic circumstances. Interventions such as support
groups, job counseling, and retraining may assist workers, but the effects
of those interventions on children are probably not straightforward.
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SUMMARY

Statement of the Problem

The research literature provides strong evidence that children born to adolescent
mothers have cognitive and academic deficits; there are indications of nonadaptive social
funciioning as well. For example, these children tend to perform more poorly on
intelligence and achievement tests and tend to be more impulsive and distractible than
peers born to older mothers. A 17-year followup study of women who had given birth as
adolescents described the condition of their children as one of massive school failure.
With approximately half a million babies born to adolescent mothers each year, these
findings indicate that there is an enormous waste of human potential. The problem is
likely to increase in the coming decade as the birth rate among unmarried adolescents
continues to climb.

Fathers cannot be viewed as a resource to these babies since only about 27 percent
of adolescent mothers in the United States are living with a spouse 1 year after giving
birth, and few of the fathers who do not live in the home have close contact with their
children. In fact, the absence of a father figure may contribute to the children’s deficits.
The literature suggests that fathers exert a positive influence on their young children’s
socioemotional and cognitive development, particularly when the men are nurturant or
take an active role in parenting. In view of these findings, one possible approach to
reducing the problems of the adolescent's child is to determine whether her own father
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can fill the role of surrogate father to his grandchild and foster the child's development
by virtue of his own nurturant participation in child care. It is also likely that such active
parenting by the grandfather will reduce stress on the adolescent through the sharing of
child care responsibilities. This form of social support may result in more responsive,
sensitive maternal behavior which is predictive of enhanced infant functioning. In
addition, the grandmother of the adolescent's baby is likely to feel less burdened when
her husband participates in caring for their grandchild, and to become a more nurturing
grandmother. The outcomes for the infants are likely to be beneficial under these
circumstances.

While it is theoretically possible for positive consequences to accrue for the young
children of adolescent mothers when grandfathers take on a surrogate father role, these
outcomes have never been demonstrated empirically. The purpose of this project was to
determine whether nurturing or significant amounts of grandfather involvement in the
rearing of adolescent mothers™ young children is associated with enhanced cognitive
development and more adaptive social functioning in the children. If the results are
positive, and are replicated in other investigations, there are major implications for health
delivery service to mothers and children. The number of families potentially involved in
such services would not be trivial. Data collected by various investigators suggest that
30-50 percent of all adolescent mothers live with two parents in the first few years after
giving birth.

Research Questions or Hypotheses

This study tested the following hypotheses related to grandfather influence on young
children of adolescent mothers:

1.

!\)

The greater the quantity of grandfather involvement with the young child of the
adolescent mother, the higher the level of cognitive development and the more
adaptive the socioemotional functioning of the young child at 12 and 24
months of age.

The better the quality of grandfather involvement with the young child of the
adolescent mother, the higher the level of cognitive development and the more
adaptive the socioemotional functioning of the young child at 12 months and
24 months of age.

In addition, the following questions were explored:

1.

104

will the quality of the adolescent’s interaction with the child and the quality of
the grandmother’s interaction with the child mediate the relationships described
in questions 1 and 2 above?

Will the relationships described in questions 1 and 2 above be mediated by the
amount of social support the adolescent mother perceives that she is receiving
from her father?

What effect do demographic variables have on the influence of grandfather
involvement in child care on child outcomes?

Is there a difference in terms of child outcomes in having a grandfather present
or not present?

What is the relationship between quantity of grandfather involvement and
quantity of caregiving by the child’s biological father?
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Study Design and Methods

A total of 107 working class families participated in the study. In 66 homes, a
grandfather was the sole adult male present; in 41 homes, there was no grandfather or
any other adult male. All families contained an adolescent female, her child (age 1 or 2
years at the time of child assessment), and at least one grandparent. Seventy percent of
tie children were 1 year of age and 30 percent were age 2; 62 percent were white and
38 percent were minority. The grandparents were interviewed individually at home and
then cach was videotaped in a 10-minute play interaction with the child. The adolescent
was interviewed and videotaped in the same type of play interaction at a university
laboratory (Merrill-Palmer Institute) where a battery of instruments was also administered
to the children. Included in the set of instruments were two cognitive measures (the
Bayley Scales of Infant Development—Mental Scale, and Mastery Motivation), and three
socioemotional measures (security of attachment to the mother as assessed by the
Ainsworth Strange Situation Procedure, compliance with maternal requests, and negative
affect). Coding schemes which had been utilized in other investigations were used to
derive scores for the above child measures.

Scores for the amount of grandfather involvement, adolescent perceived family
support, family conflict, and demographic variables were determined through responses
of the adults to a lengthy questionnaire. The quality of the grandfather’s, grandmother’s,
and adolescent mother’s interaction with the child was assessed through the use of a
validated coding system which called for adding the frequency of occurrence of 17
observed specific behaviors categorized as nurturant for theoretical reasons.

Study Sample and/or Population

The study was restricted to adolescents living with at least one of her parents, or a
parent figure, and her baby under 2 years of age. To reduce extranceous variability, the
sample was further restricted to families in which (1) the infants did not have low
birthweight, (2) the grandfather, if present, was the sole adult male in the family, (3) the
adolescent was 18 or younger when the baby was born, (4) the target infant was the
adolescent's firstborn child, and (3) the infant would be 1 or 2 years of age at the time of
the assessment. The sample was obtained primarily from public schools offering special
programs for pregnant and parenting adolescents residing in seven counties in the
metropolitan Detroit area.

The final sample consisted of 107 families; of these, 66 (62 percent) had a
grandfather present and 105 had a grandmother present. The male figure in the family
was the adolescent’s father in 61 percent of the sample, the stepfather in 36 percent, and
her grandfather in 3 percent. Seventy percent of the babies were 1 year of age, and 30
percent were 2 years, almaost equally divided between male and female. The ethnic
composition was 62 percent white, 33 percent black, and 5 percent other (e.g., Asian,
American Indian). In the total sample, the mean ages of the adolescent, her mother, and
her father were 17.5 years, 42.3 years, and 45.2 years, respectively. The average
Hollingshead family class index was 32.4, which represents skitled craftsmen and clerical
and sales workers. The mean education on the Hollingshead scale for adolescents,
grandfathers, and grandmothers were 3.23, 3.82, and 3.92, respectively (3 signifies to 1uth
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or 11th grade completed and 4 signifies high school graduate). Four grandfathers and 35
grandmothers were not employed (16 in the 66 grandfather-present families and 19 in
the 41 grandmother-present families).

The mean occupational ratings on the Hollingshead scale for the emploved
grandfathers and grandmothers were 3.76 and 4.54, respectively (4 refers to skilled
manual workers and craftsmen, and 5 refers to clerical and sales workers). The mean
number of hours worked by the grandfathers and grandmothers were 49.2 and 37.1,
respectively. Data were also collected about the public assistance received by the
families: 29 percent were receiving Aid to Families with Dependent Children, 27 percent
were receiving food stamps, 2 percent were receiving general assistance, and 53 percent
were receiving Medicaid.

Findings

There was partial support for the two hypotheses. The quality of grandfather
involvement was predictive of the amount of child compliance with maternal requests:
The more nurturant the grandfather's behavior, the more cooperative the child. The
quantity of grandfather involvement was negatively related to negative affect displayed
by the child: The more involvement, the less negative affect. For children 1 year of age
considered alone the same pattern held. but not for 2-year-olds. In this subgroup. the
greater the grandfather's participation in child rearing, the higher the child's Mental
Development Index (MDD score on the Bayley Scales of Infant Development. In all the
computations above and those to be discussed below, race and other demographic
variables were controlled when these factors were significantly related to any child or
adult measure in the analysis,

With respect to the questions posed, it was found that adolescent mother nurturance
mediated the relationship between grandfather nurturance and the child's compliance
with maternal requests. The greater the grandfather's nurturance, the greater the
adolescent mother's nurturance, and the greater the adolescent’s nurturance, the more
cooperative the child. For 1-year-old children, the same pattern held, and. in addition.
greater maternal nurturance was associated with greater security of attachment in the
child. Neither the adolescent’s perception of grandfather support nor grandmother
nurturance functioned as a mediator; neither variable was associated with any child
measure.

There were no differences in the child measures when children in families with and
without a grandfather present were compared. However, adolescents scores for maternal
nurturance were higher when their fathers were in the home, and the young mothers
perceived more contlict in the family. The frequency with which the child and the
biological father spent time together was unrelated to the amount of grandfather
involvement in child rearing or whether he lived in the home. The only demographic
variables to correlate significantly with amount or quality of grandfather participation
were his hours of employment and the family's receipt of Aid to Families with
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Dependent Children. These factors were negatively associated with the amount of
grandfather participation in child care, but even when they were controlled, the quantity
of grandfather involvement was predictive of less negative affect in the grandchild. The
children’s average scores on the Mental Development Index of the Bayley Scales of
Infant Development were within the normal range, and the proportion of securely
attached babies resembled the proportion found for middle-class infants.

Finally, through the use of exploratory path analyses, the predictors of adolescent
mother nurturance were examined, since this variable has been found repeatedly in the
literature to be predictive of adaptive child outcomes. Different patterns emerged in
families with and without grandfathers. When grandfathers were not in the home, greater
grandmother nurturance was predictive of grea*=r adolescent maternal nurturance.
However, in homes with grandfathers, only grandfather nurturance functioned as a
predictor of adolescent nurturance; grandmother nurturance became irrelevant.

These findings, along with the data indicating that grandmothers’ behavior had no
direct or indirect effect on the child measures whereas grandfathers” behavior did have
such an effect, led to the tentative conclusion that grandfathers living in three-
generational families as the sole adult male appear to be more salient and influential than
grandmothers insofar as the adolescent daughter's maternal behavior and her child are
concerned. The differential impact of grandfathers and grandmothers in these homes may
be at least partially attributable to the unique role played by the grandfather in the
family. The grandmother’s child rearing functions appeared to be redundant to those
performed by her daughter, who was the baby’s primary caregiver in this study more
than 50 percent of the time the child was awake. If the baby’s father had resided in the
home, perhaps the grandfather’s impact on the child might have been as minimal as his
wife's influence appeared to be.

Recommendations

There is clearly a need for replication of this study and for longitudinal
investigations. However, in view of the positive short-term effects that the grandfather’s
behavior appears to have on both his grandchildren and his adolescent daughter, it is
suggested that efforts be made to develop a small-scale demonstration program for three-
generational families incorporating a grandfather as the only adult male, an adolescent
mother attending school, and her baby under 2 years of age. The goal would be to foster
the grandfather's nurturant behavior with the child and promote his participation in child
rearing. The most effective strategy is likely to be a male-to-male approach in which
grandfathers who are warm, involved in child rearing, and similar to the target
population in age and social class, serve as role models and facilitators.

It is recommended that these model grandfathers reach out to the grandfathers in
their neighborhoods and meet with them on a one-to-one basis in their homes using a
variety of means to engage them in activities with their adolescent daughter’s baby. Small
groups of such men can gradually begin meeting with their grandchildren and participate
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in some joint activities, perhaps taking the children to a park or playground. Agencies
that have considerable contact with adolescent mothers, such as public health
departments and schools, could best serve as the central organizer of such programs.
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SUMMARY

Statement of the Problem

This study assessed the effectiveness of a variety of instructional techniques
designed to facilitate the performance memory of inner-city preschoolers and school-age
retarded children across time and situation. Once identified, successful techniques will
have wide applicability as teaching tools in the classroom, in intervention programs or
demonstrations provided by early childhood specialists and educators, and in improved
parent-child interactions. Although the primary purpose of the study did not address
issues related to gender or race, the relevance of these factors for memory intervention
might possibly be explored through some secondary analyses of the data.

Evidence suggests that facilitation of cognitive functioning may permit more normal
levels of functioning in society for those who already suffer cognitive deficits or delays
and for those who are at risk for developing learning problems. For instance, educable
mentally retarded children are at high risk for failing to achieve independent levels of
maintenance in the culture. Improving cognitive functioning in areas such as memory
may be one of the crucial factors in assisting an educable mentally retarded child to
achieve a more normal and independent level of functioning as an adult. In addition,
determining whether these techniques are effective for urban preschoolers who are at
greater risk for cognitive delays, and assigning these children to special education classes
may reduce the need to intervene later.

Research Questions or Hypotheses
This project studied the applicability of new models of cognitive development to
memory instruction for inner-city preschoolers and older school-aged mentally retarded
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children. This study was carried out both to advance instructional techniques devoted to
memory enhancement and to further theoretical specification of the processes involved
in learning and memory.

Study Design and Methods

To identify and develop effective memory-enhancing techniques, 106 preschoolers
of average ability and 99 educable mentally retarded children ages 7-10 years
participated in this study in one of six training conditions with an experimenter
approximately twice a week for 2-3 months. In all conditions, children participated in
playful activities (e.g.. coloring pictures, playing with blocks). In four of the conditions.
children were then asked to recall certain aspects of the activities. The extent to which
the experimenter provided explicit strategy instruction and scaffolding (i.e., assistance in
helping children recall) was varied across these four conditions. In two of the conditions.
children received explicit instructions concerning the best way to recall (strategy
instructions) and in the other two, no strategy information was given (no strategy
instructions). Within each of the strategy conditions, the amount of scaffolding was
varied: Children either received prompts to aid recall or no prompts were given. Before
and after training, a wide variety of children’s memory skills were assessed to determine
how much improvement occurred across conditions.

The training conditions tested in this study were generated from correlational
findings obtained previously by the principal investigator. These findings showed that
certain patterns of maternal stimulation were significantly related to superior memory
performance in young children. These patterns of stimulation involved placing memory
demands on the children, such as asking questions requiring recall (e.g., Where are your
shoes? Where did you go with Grandma? What is the animal called?), in the course of
conversation and play involving mother and child. These questions elicited scaffolded
recall and may have encouraged development of appropriate strategies for remembering.
The question of whether demands contributed to memory development was tested
experimentally in the current study.

Children asked to recall information were expected to perform better than those
who received no memory demands, and those who received more scaffolding during
recall (i.e.. prompts) were expected to improve most. These children were expected to
learn the routines used by experimenters to aid in recall (i.e., prompting) when
remembering independently on their own during the posttest. Prompting, however, may
not be necessary to produce memory improvement; merely requiring children to recall
frequently—providing practice—may be sufficient to boost memory skills. By comparing
posttest performance across conditions, the relative contribution of instruction
components was assessed.

Evaluating the effects of strategy instruction on memory improvement provided an
opportunity to compare the contributions of newer Soviet theories to more traditional
American perspectives, in which strategy instruction is emphasized. Soviet psychologists
have suggested that children first develop intentional memory skills in familiar and
meaningful tasks such as games in which memory is not a goal in itself. They
hypothesize that young children do not conceive of remembering as an activity in its
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own right—remembering just for the sake of remembering—as is often the case in
school or laboratory tasks. Instead, young children are thought to remember in order to

_accomplish some other goal (e.g., finding a lost toy. locating the cookie jar, talking with

friends) and only gradually come to develop the intention to remember, transferring their
skills from one type of situation to the other. If this is true, younger children should not
benefit from memory instruction, because remembering would be separated as an activity
from the larger context, such as the games children played in the present study. Instead,
children should benefit most from the memory games in which no memory instruction
was provided.

Study Sample and/or Population

Study subjects were average-ability preschool children ages 4-5 years and retarded
clementary school-age children in an urban setting. These two groups were selected
because their intentional memory skills are poorly developed; they are at risk for
developing, or have already developed, learning problems; and they need assistance in
making the transition between use of involuntary and voluntary (intentional) memory
skills. Because these children’s skills are in the process of changing, they are perhaps
more susceptible to the effects of instruction (particularly when embedded within less-
structured play settings) than older or less delayed children. This permits a better test of
theoretical models of metmory processing, the effectiveness of intervention, and
specification of those instructional components most successtul in promoting
development.

The average age of the preschool children was 4 years 5 months, with a mean
mental age of 4.0 years. The average age of the retarded children was 8 years 5 months,
with @ mean mental age of 4.5 years. An approximately equal number of girls and boys
participated in each group. Among the preschoolers, there were 54 girls and 52 boys:
among the educable mentally retarded children, there were 44 girls and 55 boys. Of the
preschoolers, 78 were black, 26 were white, and 2 were Asian; of the educable mentally
retarded children, 91 were ‘black and 8 were white. '

An additional 26 preschoolers and 13 educable mentally retarded children initially
participated. but were eliminated from the study because they moved, their attendance
was erratic, they were removed from school by their parents, their parents no longer
wished them to participate, they refused to cooperate, or because of experimenter error
(incorrect training or pretest procedures). Finally, 29 preschoolers and 14 educable
mentally retarded children were not selected for the study due to high scores on the
pretest.

The educable mentally retarded children were recruited from 18 schools located
throughout the Detroit Public School system. Children in this group met three criteria: (1)
Identification by the local school district as educable mentally retarded and in need of
special education services within that category; (2) chronological age between 7 and 11
years: and (3) approval from parents and classroom teachers to participate in the study.
Children with autism, Down syndrome, speech impediments, or under medication (N=15)
were excluded from the study.

Preschool children were recruited from 13 child care centers (12 located within the
city and 1 in a suburban area). Children in this group were (1) Incligible for any special
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education services as determined by the local school district, (2) between 4 and 6 years
of age, and (3) approved by their parents and classroom teachers to participate in the
study.

Findings

Children’s memory performance was found to be sensitive to variations in play and
conversation. However, predictions derived from Soviet models of cognitive functioning
received mixed support. Techniques leading to greatest improvement seemed to be those
representing a combination of different approaches.

First, memory demands were not typically necessary to improve recall and strategy
use. Only educable mentally retarded boys given memory demands and prompts seemed
to recall more in comparison to baseline play interactions. Furthermore, other skills were
influenced by memory practice only when no strategy information was available: Certain
types of errors in recall were reduced by memory demands, and organization of
information during recall was greater when memory demands were given, at least for the
retarded children. Thus, more structured activities may be helpful for some children, but
most will learn to recall more effectively in the absence of specific recall demands. Still,
these results indicate that memory processes can develop in the context of playful
activities and suggest that social interactions between adults and children contribute to
children’s memory skills.

More critical to enhancement was strategy instruction, especially for recall of object
names. Children who received strategy information organized their recall more, searched
their memories more. and were less likely to make recall errors. Furthermore, these
effects were similar for preschool and educable mentally retarded children. These
findings indicate that strategy information can be introduced into play contexts to
improve memory skills, even for young and delayed children, and that children, at least
by age 4, can conceive of remembering as an activity separate from other goals.
Currently, explicit memory instruction is not incorporated into preschool programs and
parents do not typically provide much direct memory strategy information. These results
indicate that this type of instruction needs to be incorporated into a variety of teaching
interactions. Interestingly, memory facilitation can occur in the absence of recalling
information; children who were told how to remember, but were never asked to recall,
improved as much as children given memory practice. This finding has important
implications for classroom activities: Information about how to remember can be
effective even when introduced into group exercises. If recall practice is not necessary
for improvement, monitoring of individual performance is not required.

One of the most significant findings was that children, especially preschoolers, who
were able to reenact more of the experimenter’s routine (in many cases independent of
training condition) improved more. When children were given a chance at the end of
training to “be the teacher,” children who demonstrated they had learned more of the
experimenter’s role recalled more during the posttest. Thus, children who had more
successfully internalized the interaction between themselves and the experimenter
improved more, even on new tasks they had never encountered during training. These
results indicate that even young children can improve their recall if learning of the
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instructor’s role or perspective occurs, and suggest that barriers to learning which young
or delayed children encounter may involve perspective-taking skills. Thus, memory-
enhancing activities should be structured so that children can exchange roles with the
instructor, further encouraging them to take on the perspective of the more
knowledgeable expert. In future research, effective techniques for encouraging role-
taking need to be identified.

Recommendations

The effectiveness of these instructional techniques for inner-city preschoolers and
young school-age educable retarded children indicates that parents, teachers, learning
specialists, and early child care providers should be trained to provide certain kinds of
interactions and activities that promote memory skills. In so doing, lags in cognitive
development typically experienced by these children would be reduced.

These findings perhaps have greatest implications for mental health care providers
who deliver services to families w'thin the home. Recently a report prepared by the
General Accounting Office for the Subcommittee on Labor, Health and Human Services,
Education, and Related Agencies of the Senate Committee on Appropriations indicated
that home visiting, in comparison to other approaches, was a more promising early
intervention strategy for at-risk families. Because the memory techniques developed here
can easily be integrated into parent-child interactions, because parents influence their
children’s development much earlier than teachers or child care providers, and because
home health workers, such as infant mental health specialists, interact earlier with
parents than other providers, training in memory stimulation techniques should especially
target this group of care providers.

Memory-enhancing techniques can be incorporated into playful or more organized
activities and should include the following:

1. Step-by-step instructions should be given, describing how information should
be retrieved using category membership, temporal ordering, or imagery as cues
depending on the nature of the target information to be recalled. Explanation of
the strategy's function (i.e., it works to increase recall) should be incorporated.
Questions requiring recall should be added, although overemphasis on
questioning as a technique should be avoided. In other words, the instructor
should use questioning when useful, but should not engage in questioning just
for its own sake when the child appears uninterested or frustrated by the
questioning routine.

3. Independent of questioning. activities that are supportive of memory activity,
such as categorization, should be practiced.

4. Delivery of all techniques should involve turn-taking between the adult and
child so that the child has the opportunity to practice the adult’s expert role.

Individual and classroom activities should be constructed around role-taking.
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SUMMARY

Statement of the Problem

Current anthropometric standards used in evaluating nutritional status of children
and adults do not provide information on body composition, and, thus, are not effective
for distinguishing the truly malnourished from the simply underweight, and the obese
from the normally heavy. There is a critical need for a more timely anthropometric
standard that is not population-specific but that can permit the evaluation of growth and
the components of excessive weight and underweight, and can therefore determine the
nutritional status of children and adults.

Research Questions or Hypotheses

The purpose of this study was to present descriptive information (means, standard
deviations, and percentiles) by age, gender, and frame size, of anthropometric
dimensions of body size and body composition used in evaluating growth and nutritional
status of children and adults.

Study Design and Methods

This study is based on a cross-sectional sample of 43,774 subjects ages 1-74 years,
derived from the first (1971-74) and second (1976-80) National Health and Nutrition
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Examination Surveys (NHANES I and NHANES II) conducted by the National Center for
Health Statistics. The study includes measurements of weight; height; sitting height;
elbow breadth; mid-upper arm circumference; triceps skinfold thickness; subscapular
skinfold thickness; computation of mid-upper arm muscle and fat area and arm fat index;
and calculation of sitting height index, body mass index, and frame size.

Study Sample and/or Population

The NHANES I was conducted according to a multistage, stratified sampling
approach that included the selection of 28,043 persons ages 1-74 years, representing the
194 million noninstitutionalized civilians in the United States. Of the 28,043 individuals
who comprised the sampling universe of NHANES I, 23,808 (84.9 percent) were included
in the present study.

The NHANES II was conducted following the same sampling and data collection
methods as NHANES 1. The stratified probability sample included the selection of 27,801
persons ages 6 months to 74 years who represented the population of 196 million
noninstitutionalized civilians in the United States. Of the 27,801 individuals who
comprised the sampling universe of NHANES 1I, 20,322 (73.1 percent) were interviewed
and examined. Hence, the present study includes a total sample of 44,130 (23,616 from
NHANES I and 20,158 from NHANES II).

The distribution of the height and weight of the NHANES I subsample, when
appropriately weighted for sampling variability, was indistinguishable from that of the
NHANES II subsample. For this reason, and in view of the critical need for a large
sample size, we decided to merge the data of NHANES I with NHANES II, treating them
as a single sample. To do so, we calculated a new sampling weight by dividing each
subject’'s sampling weight by two, as recommended by the National Center for Health
Statistics.

The total combined sample of NHANES I and II surveys consisted of a sample
population of 7,125 blacks; 35,931 whites: and 718 persons of other ethnic groups. They
ranged in age from 1 to 74 years. However, as shown below, the number of cases was
not the same for all the anthropometric dimensions.

Table 1. Sample size distribution by ethnic group in the combined samples derived
from NHANES | & Il surveys

Variables Blacks Whites Other Total
Age 7.125 35,931 718 43,774
Weight 7,122 35,904 718 43,744
Height 6.954 35,436 708 43,098
Sitting Height 6,736 34,637 0681 42,054
Elbow Breadth 7.119 35,881 718 43,714
Arm Circumference 7,116 35,801 718 43,698
Triceps Skinfold 7.080 35.801 716 43,597
Subscapular Skinfold 7.052 35,094 714 43,460
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Findings

The statistical analysis yielded the following:

1. A general protocol for obtaining anthropometric measurements compatible with
the present standards;

2. Descriptive information (means, standard deviations, and percentiles) by age,
gender, and frame size, of anthropometric dimensions of body size and body
composition used in evaluating growth and nutritional status of children and
adults;

3. lustrations of the use of statistical criteria for classifying the anthropometric
dimensions of children and adults into five categories of growth and nutritional
status; and

4. Illustrations and practical examples of the use of anthropometric dimensions in
diagnosing the nutritional status of clinical and nonclinical populations.

Recommendations

All evaluations of growth and nutritional status should be conducted with reference
not only to height and weight but also to measures of skinfold thickness and muscle
mass. Assessment of undernutrition should be conducted when the values for muscle
mass and height are below the Sth percentile. Assessment of overnutrition, or obesity,
should be performed when the values for skinfold thickness exceed the 85th percentile.
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SUMMARY

Statement of the Problem

Intensive care was introduced to the newborn nursery nearly two decades ago. Since
then, neonatology has become the largest pediatric subspecialty at most medical centers,
and regionalization of high-risk newborn care was widely introduced. Advances in
parenteral alimentation, surfactant therapies, and other treatments have been made. The
effect of these and other changes on child health as measured by infant mortality, and
particularly perinatai mortality, wis dramatic. Infant mortality fell from 26.0 deaths per
1,000 live births in the 1960s to 9.9 per 1,000 in 1987.

While these figures are encouraging, some concerns about infant mortality rates
persist. Black infant mortality was twice the rate for white infants in 1960, and it was still
double the white rate in 1985. The proportion of late neonatal deaths (7-27 days)
increased at the expense of carly neonatal deaths (less than 7 days). Furthermore, the
proportion of postneonatal deaths (28 days to 11 months) increased while neonatal
deaths fell. The postponement of deaths and the increased morbidity among survivors
required careful attention. Long-term followup became a necessary adjunct service of
neonatal intensive care units. As long as the costs and benefits of the new services
contained some degree of uncertainty, a responsibility for followup of survivors
remained.
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Research Questions or Hypotheses
The research objective of this study was to evaluate a regionalized perinatal

program’s impact on the population served in terms of additional care needed to

compensate for prematurity and its sequelae. This research cornplemented ongoing
followup efforts which are currently components of the service program. The main focus
was on utilization of inpatient and outpatient services by graduates of the neonatal
intensive care unit, up until school entry. With permission, school records will be
accessible for neonatal intensive care unit graduates who have entered school.

Population-based epidemiologic studies are not easily adaptable to specific
hypothesis testing, since they are observational rather than experimental. However. the
following general expectations guided the research:

1. Rehospitalizations of premature infants are much more frequent than those of
term babies, but not all of these readmissions are due to perinatal morbidity.
Many readmissions are due to the fact that premature infants come from a
population that is generally at higher risk for morbidity.

Minor morbidity cared for in ambulatory settings is higher for neonatal intensive

care unit graduates than for those of the regular newborn nursery. Only part of

the excess morbidity is due to perinatal morbidity; the remainder is duc 1o the
high-risk nature of the population from which neonatal intensive care unit
graduates come.

3. Morbidity differentials between neonatal intensive care unit graduates, matched
controls. and the remaining children decline rapidly with increasing age.

4. The few newborns requiring intensive care (approximately 4 percent) account
for most of the nursing costs (about 90 percent) and for the majority of all care
up to age 1 (about 70 percent): however. these infants account for only a small
portion (less than 10 percent) of all care after age 1. Only a minor portion of
costs are covered by out-of-pocket payments.

[

Study Design and Methods

This research project focused on the long-term outcome of neonatal intensive care in
the context of the total child population. Need for additional medical services, and the
concomitant increased costs, represented one aspect to quantify. The study design was
based on social epidemiology (i.e.. following total cohorts of children in one community
over all preschool years). Community-wide data bases on all children (the register of
birth certificates), all inpatient utilization by children (register of all child admissions in
the community), and all ambulatory utilization of a sample of children who graduated
from the neonatal intensive care unit were compared to matched controls. A
computerized neonatal tracking program and the Perinatal Data Register at the nine-
county regional tertiary center in upstate New York were the entry points for the study.

Study Sample and/or Population

The study consisted of Phase T (1980-83) and Phase [ (1984-86) components, with
most of the work focusing on Phase I During Phase I a total of 2,064 infants were
discharged from the neonatal intensive care unit, and about 75 percent could be
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followed at least partially by the neonatal tracking program. Ambulatory care was
monitored for 1,039 children seen in 4 large group practices or health centers. Inpatient
care was monitored for 2,486 neonatal intensive care unit graduates and 4,452 controls.
for a total of 27,038 patient-years.

Findings

The study findings appear encouraging despite major methodological difficulties.
First, the followup rate through mailings to patients and pedi~ricians for a S-year period
was not as high as we had hoped. The returns are strongly biased toward those of higher
socioeconomic standing. In the low-income population, geographic mobility poses a
major problem for followup and casts doubt on the possibility of tracking former patients
through mailings to parents and providers alone. A formal linkage with schools or other
nonmedical institutions may be necessary. Second, data systems are rarely maintained
with sufficient precision to allow followup over time and across providers. Ideally, a
sequence of events such as birth, transport to tertiary neonatal intensive care unit. back
transport to hospital of delivery, discharge, and readmission would leave a systematic
trail of data in the various service files from which utilization histories could be
constructed for cases and controls. The difficulties encountered in tracing patients
through the system were larger than anticipated.

Nevertheless, when compared to the control group, excess ambulatory utilization by
cases was minor and of short duration. In fact, only 20 percent excess utilization for 2—3
years was observed in settings with easy access to care. After that period, there appeared
to be a hardiness/selection effect rather than an increased morbidity effect, and, in some
instances, cases may need less care than controls. No excess utilization was observed in
low-income populations. Such crossover may also be present for long-term inpatient
followup. A small number of cases required repeated admissions over a longer period of
time than previously reported. We observed excess utilization for 5 years but none after
6-7 years.

Recommendations

Despite the successful introduction of neonatal intensive care, the ULS. infant
mortality rate remained at an unacceptably high level among all the industrialized
countries during the study period. While there is a tendency to take pride in having the
lowest weight-specific perinatal mortality rates, this only shifts the focus to the high rates
of prematurity and low birthweight babies in the United States compared to other
industrialized countries. It also should direct our attention to other negative indicators
like the high rate of adolescent childbearing in the United States compared to other
industrialized countries. The reason for these problems, as shown in cross-national and
cross-cultural studies, is inherent in our society. Social and genetic factors appear to
outweigh the impact of health service delivery. In the field of pediatrics, the limits of
health care have become especially evident.

No conclusion can yet be drawn about the long-term functioning of nconatal
intensive care unit graduates in school. Their occupational carcers have not yet veen
examined. Case control studies rather than prospective cohort studies will be needed to
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assess such lifelong effects, and such data will only become available in the 1990s.
Although not all of the data have been (or ever will be) compiled, a consensus has
emerged about the success of neonatal intensive care unit graduates. Studies are already
declining on the efficacy or effectiveness of neonatal intensive care units. The positive
effects of our beter understanding and management of perinatal morbidity so clearly
outweigh any negative effects for some survivors that they are increasingly seen as within
the normal range of events. Aggressive neonatal care is no longer controversial.
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SUMMARY

Statement of the Problem

The risk of death within the first 28 days of lifc is approximately twice as high for
the infants of black women as for infants of white women. The infants of young black
adolescents are at especially high risk. The excessive mortality of these neonates is
almost entirely attributable to low birthweight, the causes of which are unclear. It is not
yet known to what extent low birthweight is due to preterm birth and/or to intrauterine
growth retardation. Enhancement of fetal growth is a major way to reduce the chances of
having a low birthweight infant.

Maternal weight gains of approximately 20-28 pounds during pregnancy are
currently recommended by most clinicians. While a weight gain of this magnitude may
minimize the morbidity of infants born to adult women of average weight, it may be
insufficient to minimize morbidity in the infants of young black adolescents. Greater
weight gain during pregnancy for these young mothers may counterbalance the adverse
effects on infant birthweight of certain adolescent maternal characteristics, including small
maternal size, marginal nutrition, and lifestyle.

Since there are potential problems associated with excess maternal weight gain, it is
imperative that any recommendations on change in weight gain for young pregnant
black adolescents be scientifically based. This study provides data to determine whether
there is reasonable evidence to recommend further study of weight gain for very young
pregnant black adolescents. 1 38
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Research Questions or Hypotheses

This study investigated the relationship of maternal weight gain and neonatal
outcome (primarily birthweight and gestational age) of black adolescent and adult
women of lower socioeconomic status, Total weight gain and patterns of weight gain
were determined by comparing young adolescents (less than 17 years of age), older
adolescents (ages 17-19 years), and adults (ages 19-30 years) and by controlling for
neonatal outcome.

Study Design and Methods

Mothers were weighed and measured throughout pregnancy, using a standard
protocol. Personal interviews were conducted to obtain social and medical histories.
Nutritional evaluations (including diet history, diet intake, skinfold measurements, and
body composition) and laboratory assessments were performed at least twice during
pregnancy. The neonates were weighed and measured within 24 hours of birth, using a
standard protocol, and Dubowitz evaluations were performed. The primary emphasis in
the study was the precise measurement of maternal and neonatal size.

Study Sample and/or Population

Study subjects were 195 low-income pregnant black women who enrolled for
prenatal care between February 1, 1986, and May 1, 1988, and who delivered live-born
singleton infants at the Strong Memorial Hospital in Rochester, New York. All reported
being less than 22 weeks' gestation, and none had medical conditions known to be
associated with low birthweight.

Findings

Young adolescents began and ended their pregnancies with lower weights than did
older adolescents and adults, although the differences were not significant. Young
adolescents, older adolescents, and adults who had appropriate-for-gestational-age term
infants gained a similar amount of weight during pregnancy. Young adolescents gained
significantly more weight during the third trimester of pregnancy than did older
adolescents and adults. The neonates of adults were more likely to be of low birthweight
than were the neonates of young and older adolescents, although the differences were
not significant.

Recommendations

We believe there is evidence to recommend further study of weight gain for very
young pregnant black adolescents, because they start and end their pregnancies smaller
in size than do older mothers. What remains to be determined is whether somewhat
higher weight gain than currently recommended for young adolescents (resulting in final
pregnancy weights similar to those of older adolescents and adults) would benefit these
adolescent mothers and their infants. For example, are young women who are smatl
capable of carrying and delivering larger infants? Do larger infants benefit from being
larger or are they more likely to have complications resulting from their deliveries?

There are many possible applications of the findings of this study to the delivery of
health care:
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1. Young adolescents had more social and behavioral problems than did older
adolescents and adults. Psychosocial intervention, particularly with a focus on
the family and on family and patient education, should be a central part of
prenatal services rendered to all adolescents, but particularly to young
adolescents.

2. Young adolescents and older adolescents had high rates of sexually transmitted
diseases. Early detection of the pathogens and early treatment of these young
people and their partners are imperative in order to protect the fetuses and the
mothers from the potentially adverse effects of these diseases. Trichomonas
vaginalis was a particularly frequent pathogen among our study adolescents.

3. On the basis of 3-day diet records, young adolescents were especially at risk for
deficiencies of calcium and vitamin D. Both they and their fetuses need calcium
for adequate growth. The mle of lactose intolerance in the inadequate intake of
these nutrients in this population is unclear.

4.

The infants of adults (low-income primiparous black women) were at high risk
for low birthweight and prematurity. The exact reasons are unclear, but a
special effort should be made to identify these women early and to enter them
into prenatal care.

Older adolescents were also at risk, particularly for high-risk problems of substance
use and sexually transmitted diseases. Their infants, however, had the best outcome of
all the infants of the three maternal age groups.

The primary policy implication is to reinforce the critical need for prenatal care for
disadvantaged pregnant women. Despite their great social risk, the infants of adolescents
did relatively well. Their mothers complied with prenatal care, improved their nutrition,
decreased substance use, and had their sexually transmitted diseases treated, during
pregnancy—a reflection of their ability to modify their behaviors. Their infants did
relatively well, with a low birthweight rate of 11.2 percent for young adolescents and
10.0 percent for older adolescents, compared with national data for this group of 14.0
percent and 13.2 percent. It is our belief from having worked with pregnant adolescents
for nearly 20 years that improvements can still occur in the delivery of health services for
groups such as our study population enrolled in prenatal care. For example, we would
recommend outreach strategies to identify pregnant adolescents and to urge them to
enter prenatal care as early as possible in their pregnancies.

Major improvements in neonatal outcome will occur only as a result of major social
improvements in the quality of life for the poor in this country. We must continue to
work toward improving the strength and financial capability of families, the quality of the
education of our children, and access to excellent prenatal and general health services
for children and their families. For adolescents and other high-risk women, we must also
work to prevent high-risk pregnancies through adequate contraception and preventive
techniques.

Further research suggested from this study consists of both new projects and
continued analysis of the data from this study. New projects include those related to
adolescent maternal weight gain and neonatal outcome and those related to
understanding the high risk of primiparous black adult women having small infants.
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SUMMARY

Statement of the Problem

Biotinidase deficiency is an autosomal recessive inherited disease. The enzyme
biotinidase is responsible for recycling biotin in the degradation of carboxylases and in
the liberation of protein bound biotin in digestion. The symptoms of the disorder result
from a deficiency of biotin and the biotin-dependent carboxylases. These include
cutaneous symptoms such as skin rash, alopecia, conjunctivitis, and fungal infections:
neurological involvement such as seizures, ataxia, hypotonia, hearing loss, visual
impairment, and delayed development; and biochemical abnormalities presenting as
metabolic acidosis and organic aciduria. Untreated, the condition may be fatal.
Physiologic doses of biotin administered orally are effective in the alleviation of
biochemical and cutancous symptoms and can prevent but not reverse neurological
dysfunction.

Through carly identification of children at risk and prompt intervention, including
medical evaluation, diagnostic testing, and parental education, treatment may be initiated
before clinical signs develop, permitting normal growth and development. Consequently
affected individuals and their families can be spared the burdens of lower quality of life
and higher lifetime costs for health care.

.
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Research Questions or Hypotheses
The goal of this study was to evaluate screening for biotinidase deficiency for
incorporation into the panel of newborn screening tests in New York State.

Study Design and Methods

The method of Heard has been used in screening, with the modification of a 40
percent increase in substrate concentration. This intensifies color development of the
reaction and allows for a permanent rather than transient color change. Additionally, the
procedure has been adapted to microtiter plates with the results read on a microtiter
colorimetric plate reader. The use of transfer plates allows the blood spots to be
separated from the microtiter reaction prior to color development. Negative controls are
made by combining washed packed blood cells with a plasma substituted albumin-
gamma-G globin in phosphate buftered saline.

Study Sample and/or Population

The population studied consisted of all infants born in New York State from January
1. 1987. to September 30, 1988. All specimens received for routine newborn screening
during the period were also tested for biotinidase deficiency.

Findings

The New York State Newborn Screening Program tested 506,794 specimens for
biotinidase deficiency from January 1987 through September 1988. Presumptive positive
results were identified in 67 cases and second specimen collections were requested.
Specimens were received from 63 of these infants (94 percent); 3 infants (5 percent)
were lost 1o followup and there was 1 death due to unrelated causes. Of the second
specimens, 59 tested normal and 4 tested abnormal. The infants with abnormal second
tests were referred to metabolic disease treatment centers for clinical evaluation and
quantitative serum testing. Of these, one was determined to be normal and three were
identified as true cases of biotinidase deficiency.

Of the three infants with biotinidase deficiency, one was white, one was black, and
one was Hispanic. The distribution of the State population is 60 percent white, 20
percent black, 15 percent Hispanic, and 5 percent other and unassigned. The frequencies
among the various populations, therefore, range from 1:67,500 for Hispanics to 1:270,000
for whites. The average age at diagnosis for the cases detected was 48 days. One case
had some evidence of mild neurological dysfunction at time of diagnosis, and the other
two were asymptomatic.

Analysis of the 59 false positives showed that 61 percent of the cases had one or
more complicating factors. These included prematurity (38 percent), transfusion (10
percent), and biohazardous condition, such as a contagious virus (31 percent). The low
birthweight rate in New York State is 7.3 percent, yet low birthweight infants accounted
for 49 percent of the false positives.

Notices regarding biotinidase deficiency were sent to neurologists, dermatologists,
and immunologists throughout New York State offering testing for symptomatic children.
Specimens were received from 22 children. One case was identified in a 3-year-old black
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girl who presented with skin rash, alopecia, seizures, deafness, severe retardation, and
blindness. She had a history of hospitalizations to evaluate her condition and stabilize
severe acidotic attacks, but was not diagnosed and treated with biotin until this test
became available,

Recommendations

Biotinidase deficiency demonstrates many of the requisites for inclusion in a

newborn screening program:

1. The assay is suitable for high-volume screening. It is technically simple,
inexpensive, and can be done in microtiter plates, a future direction for
automating screening programs. Reagents and supplies cost about 2 cents per
newborn tested.

2. The rate of false positives is low. Many of the false positives were from low
birthweight babies who needed retesting for other screened disorders.

3. No false negatives were identified. Sulfa drugs which may cause false negative

reactions in the assay are not administered in the newborn period.

4. The frequency of biotinidase deficiency is within the frequency range of

disorders in current screening programs.

Cases of biotinidase deficiency have been identified in the three largest ethnic

categories of the State population.

0. Treatment and followup are simple, inexpensive, and effective.

7. Early intervention can prevent irreversible clinical sequelae which would
otherwise lead to lifetime disability and higher medical costs or early death.

'\.l\
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SUMMARY

Statement of the Problem

The etiology of abuse and neglect has been the subject of controversy for decades.
Until recently, most explanations of abuse and neglect have relied on single-factor
theories, which can be classified as psychological, sociological, or sociocultural. More
recently, adapting the work of Belsky and Garbarino, Howze and Kotch proposed an
ecological model of abuse and neglect that integrated these three single factor theories
with stress and social support into a single etiological model of abuse and neglect. Such
a model distinguishes among precipitating, mediating, and predisposing factors that
contribute to a maltreatment incident. The model permits a theoretical basis for primary
prevention of child abuse and neglect, whereas single-factor theories have emphasized
pathology and intervention after an incident of abuse or neglect has occurred. The
ecological model not only permits a focus on community-wide prevention, but could
identify key characteristics of the mother, the infant, the family, and the stresses and
supports in their lives which might help predict those infants at highest risk for
maltreatment.

Research Questions or Hypotheses
The purpose of this study was to test the ecological model of abuse and neglect in a
cohort of infants judged to be at risk for maltreatment. Specifically, after identifying the
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key predisposing variables that would have to be controlled for, the investigators tested
the role of stress in precipitating a report of abuse or neglect, the role of social support
in modifying the risk, and the interaction of stress and social support.

Study Design and Methods

The project recruited 1,116 mother-infant pairs between March 1986 and June 1987,
of whom 846 were interviewed successfully in their homes 4-8 weeks after the birth of
the infant. The lengthy interview (90 minutes) addressed the key factors in the ecological
model, namely, individual characteristics of the mother such as her health, mental health,
and history of abuse or family violence; the infant’s health and temperament; family
structure; sociodemographic characteristics, including the mother’s report of the quality of
her neighborhood; and the mother’s parenting beliefs and values. Standardized
instruments were selected for measuring these characteristics and siress and social
support variables whenever possible.

At about the infant’s first birthday, interviewers again returned with a similar
interview to provide followup on the mother-infant pair. A total of 459 interviews were
completed. Between the time of the first and second interviews, North Carolina's Central
Registry of Abuse and Neglect was reviewed bimonthly to identify those subjects who
been reported for abuse or neglect.

Analysis of the data relied primarily on logistic regression. Initially, correlations
among the variables in each category of the model, and correlations between the
predisposing variables and the outcome—reported abuse or neglect—helped to reduce
the total number of potential variables to a manageable number whose association with
reported maltreatment achieved a p-value of 0.05 or less in an uncontrolled test of
differences. Similarly, stress and social support variables were also examined, but those
with a p-value less than or equal to 0.2 were kept. All the variables in each category
(mother, infant, family, social, cultural, stress, and social support) were then entered into
a separate logistic regression for each of the seven categories with reported maltreatment
as the outcome. Nine predisposing. two support, and three stress variables met the
criteria for inclusion. The nine predisposing factors were then entered into a single
logistic regression with reported maltreatment as the outcome, and four survived. These
four variables were used as controls in the final regressions testing the individual and
joint roles of the five stress and social support variables in explaining reported
maltreatment.

The final tests addressed the relationship of changes from time 1 (T1) to time 2 (T2)
in the predisposing factors, and in stress and social support, to reported abuse or neglect.
The differences between the T1 and T2 values of the five stress and social support
variables were regressed against the outcome using the T1 values of the predisposing
factors as controls in one set of regressions. The differences between the T1 and T2
values of the four precipitating factors were used as controls in a second set of
regressions.

Study Sample and/or Population
The study population was a cohort of 1,116 mothers and their newborns in hospitals
in 42 geographically diverse counties in North Carolina and South Carolina. Subjects were
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selected deliberately to overrepresent infants who were eligible for North Carolina’s High
Priority Infant Program (HPIP) or its equivalent in South Carolina. Such infants would
have had significant medical and/or social problems at birth, such as low birthweight
(below 2,000 grams) or low maternal age (less than 14 years). For the purposes of this
study, mothers who were between 14 and 17 years of age, inclusive, or whose infants
were between 2,000 and 2,499 grams, inclusive, were also recruited. For every four such
infants whose mothers agreed to participate, one mother of an otherwise normal infant
was recruited. A nurse or social worker, employed by the hospital or health department,
described the research project to the mother and asked her if she would like to
participate. If the mother agreed, an informed consent was obtained, and participants
were referred to a trained interviewer for followup after both the mother and her infant
were discharged. Mothers were advised that participation in HPIP was not contingent
upon their involvement in the study. The agency employing the nurse or social worker
recruiting for the project received $6.00 for each mother-infant pair enrolled.

Findings

Of 1,116 mothers who signed informed consents, 846 were interviewed at T1 and
459 were interviewed at T2. Of the 846, 86 were reported for child neglect or abuse and
neglect. There were no reported cases of abuse only in the first year of life.

The variable screening process reduced 70 predisposing variables to 9 that were
significantly associated with reported neglect: Three maternal variables (absence of or
rejection by the mother's own mother, education completed, and depression); 1 infant
variable (birthweight); 2 family variables (father of infant in the home, number of
siblings); 2 social variables (participation in Medicaid or Aid to Families with Dependent
Children, satisfaction with neighborhood); and 1 cultural variable (empathy with the
infant). When these nine variables were entered into a stepwise logistic regression with
reported neglect, only maternal rejection or absence, mother’s education, number of
siblings, and participation in Aid to Families with Dependent Children or Medicaid were
significant at p=0.05.

The same process yielded two social support variables, the Social Well-Being Index
(Donald and Ware, 1982) and the Autonomy and Relatedness Inventory (Schaefer and
Edgerton, 1982). and three stress variables, Everyday Stressors (Hall, 1983), and total
events and net change from Sarason’s Life Experiences Survey (Sarason et al., 1979).
When each of these was included in a regression with the four control variables and
reported neglect, none was significant. Each of six pairs of the two stress and three social
support variables was entered in regressions with their interactions and with reported
neglect, however, and one such regression showed significance for total events,
autonomy and relatedness, and their interaction. :

Finally, in an uncontrolled test of differences, there were significant associations
between changes from T1 to T2 in reported and total life events and support from one’s
personal intimate on the one hand and reported neglect on the other. When controlled
cither for the four predisposing factors at T1, or for changes in predisposing factors from
T1 to T2. however, none of the changes in the stress or social support variables were
significant at p=0.05.
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Recommendations

Our findings suggest that the ecological model can be useful in developing strategies
for primary prevention of child neglect in the first year of life. Policy development for
community-wide intervention should focus on enhancing educational achievement,
ameliorating poverty, and providing family planning services to reduce the conditions
that predispose to neglect. The fact that the mother’s perception of her relationship with
her own mother is significantly associated with a neglect report suggests that such a
strategy may have benefits into the next generation.

Life events are also associated with the reporting of neglect in this low-income
population, as is the support of a personal intimate. It is unlikely, however, that public
agencies can influence the frequency with which positive events occur in people’s lives.
They may encourage the prospective mother to identify and enhance supportive
relationships with the individual she designates as her closest intimate. It does not seem,
from these data, that strategies to reduce maltreatment purely through prevention of
medical problems will be effective in the presence of those factors identified here as
overwhelmingly predictive of neglect reports. Rather, health and social agencies may
identify those at risk by asking four simple questions regarding educational achievement,
participation in Aid to Families with Dependent Children or Medicaid, number of siblings
in the home, and history of maternal absence or rejection.

It is easier to make recommendations about future research. In our view, the
experiences of families subsequent to an infant's first year of life are critical to
understanding child neglect. Indeed, new insights about child abuse may derive from
case reports which occur in later years of life. Similarly, the effects of the neglect and
abuse (if any) on the child's health, mental health, and school performance remain to be
explored. Finally, a similar study, using a random sample of the entire population of
newborns rather than a sample of high-risk newborns, may rasult in different conclusions
about the usefulness of the ecological model and its implications for the primary
prevention of abuse and neglect in the general population.
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SUMMARY

Statement of the Problem

With the current emphasis on early intervention and interdisciplinary team
assessment, audiologists are now being consulted about the prognosis for improvement,
habilitation/educational programming, and the functional status of hearing among
children with handicaps. Audiological assessment of severely and profoundly
multihandicapped children is particularly challenging, as they are unable to respond to
auditory stimuli in the same manner as their nonhandicapped peers, due to structural,
muscular, central nervous system, and cognitive disabilities.

Traditional hearing tests used with these individuals are those employed in testing
infants who cannot be trained to respond in a specific manner, such as turning toward
the sound source, dropping a block, or raising 4 hand. These tests include behavioral
observation audiometry, which documents any response to sound, and physiological
procedures, which do not require volitional responses. Interpretation of the results is
generally based on the auditory development of nonhandicapped children. Application
of these tests to children with severe and profound multihandicaps, however, has created
a number of questions about the reliability and validity of the test procedures. In
addition, evidence exists that these children may not follow the same developmental
progression in auditory maturity as do their nonhandicapped pecrs.

COMPLETED PROJECTS 1989, 1990, AND 1991 1 51 135



Q

ERIC

Aruitoxt provided by Eic:

Research Questions or Hypotheses

The goals of this study were to evaluate and improve the auditory testing techniques
used with severely and profoundly multihandicapped children, and to longitudinally
investigate the auditory development of these children.

Study Design and Methods

Subjects were tested weekly, using behavioral observation audiometry, visual
response audiometry, auditory brainstem response, the noise-tone difference test, or a
combination of tests. The results of the weekly hearing tests were used to identify arcas
for procedural modifications and to test those modifications.

The weekly test results for behavioral observation audiometry, visual response
audiometry, and noise-tone difference were included with information on the child’s
chronological age, overall functioning age, disability onset, visual status, and daily
auditory behavior to build two auditory developmental profiles—one based on
developmental age, and the other based on the developmental stage of maturity. This
information was post hoc, gathered from archived audiological files, psychological
profiles, and medical, educational, and therapy reports. In addition, behavioral
observation audiometry results for three nonhandicapped children were obtained in 10
testing sessions while the children were between the ages of 2 weeks and 13 months, for
comparison with severely and profoundly multihandicapped children. The profile based
on developmental stages was found to be the most appropriate for use with severely
handicapped clients and, thus, was used throughout the hypothesis testing,.

Study Sample and/or Population

The study population consisted of all severely and profoundly multihandicapped
individuals referred to the Kent State University Speech and Hearing Clinic between 1977
and 1988 who did not respond to traditional (volitional) behavioral techniques during
auditory testing. No client was excluded on the basis of chronological age, gender, race
or specific disability type.

Archival records for 323 clients were used in some part of the study. Evidence of
developmental testing, audiological testing involving behavioral observation audiometry,
visual reinforcement audiometry, auditory brainstem response audiometry, and/or the
noise-difference test during immittance audiometry were required for inclusion. The
actual number of clients involved in each subcomponent of the investigation varied due
to occasional missing information. The records for these 323 children produced results
from 785 testing sessions. In additional to psychological and audiometric information,
medical information was gathered on etiology, a list of physical impairments, current
medications, and onset of disability (prenatal, perinatal, or postnatal). None of the 323
clients in the target population were ambulatory or were able to use verbal or gestural
communication to indicate responses to auditory stimuli. All had been diagnosed by a
physician and licensed psychologist as having severe to profound motor and mental
impairments.

The chronological ages of the clients ranged between approximately 4 months and
21 years, with an average age of 8 years. Developmental ages ranged from 2 weeks to
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approximetely 24 months, with an average of 2 months. Most of the clients resided at a
local facil'ty engaged in providing living, habilitative, and medical services for the
severely and profoundly involved. Others, however, lived with their natural parents or in
foster henres.

Findings

The minimum response levels were compared for behavioral observation
audiometry, auditory brainstem response, noise-tone difference, and visual response
audiometry. Although auditory brainstem response was considered the single best test for
ruling out moderate-severe-profound, bilateral, sensorineural hearing losses, a series-
positive test battery was advocated. A test battery was considered important since test
results were sensitive to the type of disability/etiology presented by the client. A factor
analysis showed that the presence of cerebral palsy and a history of encephalitis were
associated with results from behavioral observation audiometry, degenerative and
structural central nervous system abnormalities were associated with auditory brainstem
response, and middle ear problems were associated with noise-tone difference results. It
was further concluded that the test battery should begin with visual response audiometry
followed by behavioral observation audiometry. Both of these tests provide
developmental as well as hearing sensitivity information. The third test should be the
noise-tone difference (obtained during immittance testing), followed by auditory
brainstem response (suggested as a final test because of the expense involved and the
sedation that might be required).

The efficacy of the series-positive test battery approach depends upon test protocols
that are valid, reliable, and conservative. To meet these criteria, behavioral observation
audiometry testing techniques were modified to decrease the judges’ bias, improve ease
of scoring. and reduce the number of professionals required in the testing process. The
number of audiologists involved in actual testing was reduced to one; the number of
hehaviors to be scored was reduced from 23 to 11.

Implementation of a training program to observe responses to sound permitted the
use of nonaudiologists as judges and increased reliability of the judges individually and
as a group. Furthermore, the number of judges was reduced from five to two.
Modifications were also made in the criteria for predicting the middle latency response.
Originally, alpha levels of .05 and .01 were used for all *t* tests, whereas current
procedures involve the use of .05 and .01 only during comparison of the highest
intensities (90-70 decibels). Alpha levels of .1 and .05 at levels of 70-50 and 50-30
decibels are now used since the chances of a child being deaf but responding to sounds
presented at 50 decibels hearing level (HL) or better are still less than 1 percent. The fact
that the children were tested unsedated and that their neurological disabilities affected
the auditory brainstem response tracings did necessitate major modifications in auditory
brainstem response procedures. The low-frequency cutoff was increased to 300 Hz,
about twice the normal value used. A total of 8,192 samples were recorded at each
intensity to improve the signal-to-noise ratio, and results were printed out as single and
overlapped tracings for cach stimulus intensity.

Two software packages were developed to aid in auditory brainstem response
testing of severely and profoundly multihandicapped children. The first was used to
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digitally filter individual tracings using fast Fourier transform (FFT) analysis to reject low
and high frequency noise without introducing phase distortion. Auditory brainstem
response testing of 10 normal-hearing adult subjects and 128 severely and profoundly
multihandicapped clients was used to validate the procedure. Middle latency responses
and the 40-Hz potentials were tested as alternatives to auditory brainstem response
testing but proved unsatisfactory. The middle latency response was adversely affected by
low frequency electroencephalographic activity, which was often abnormal and large in
neurologically impaired children and could not be filtered as could the auditory
brainstem response. The 40-Hz potential is highly dependent upon central nervous
system maturation, which again is highly variable and questionable among severely and
profoundly multihandicapped children and adolescents.

The second software package involved the objective analysis of auditory brainstem
response traces. The correlations btween visual and computer-driven analyses of noise
tracings and associated variances were reviewed. The computerized objective analysis of
auditory brainstem response tracings was found to concur with visual readings in 100
percent of the hearing adults and in 74 percent of the handicapped children. Agreement
rose to 87 percent when a range of +20 decibels was accepted. Although scoring bias
was found for auditory brainstem response visual analysis, it was concluded that using
both visual and objective evaluation of tracings would be the most effective way of
estimating auditory brainstem response threshold.

Comparisons between noise-tone difterence results using 220-Hz versus 660-Hz
probe tones were made for subjects with near-normal hearing, moderate-to-severe
hearing losses, and profound hearing losses. The 660-Hz probe tone was able to elicit a
higher percentage of acoustic reflex thresholds than the 220-Hz probe, but there was no
evidence for noise-tone difference scores to predict a greater number of subjects having
normal sensitivity. Therefore, the traditional 220-Hz probe tone was used throughout the
project.

The second goal of the investigation was to obtain developmental information
regarding auditory maturity. This goal was undertaken to determine whether severely
and profoundly multihandicapped children and nonhandicapped children follow the
same developmental paths, to isolate some of the variables affecting the development of
functional hearing in handicapped individuals, and to investigate the use of the
preceding information in making prognostic and habilitative decisions. Developmental
profiles were built, based upon the age at which a behavior should appear
(developmental age) and the complexity of the response (developmental stage). Severely
and profoundly multihandicapped children did not follow the same progressions of
development as did nonhandicapped children, regardless of the profile used. The
behaviors salient to profile construction differed, as did the manner of progression along
the profiles. Infants without handicaps progressed linearly, completing the progression in
about 7 months, whereas the development of the handicapped children was punctuated
by advancement, regression, and plateaus and may not have completed the progression
in 21 years. Salient information leading to a determination of auditory maturity included
knowledge of the number of body startles, head/limb jerks, increased motion, and
localization changes in response to sound during behavioral observation audiometry;

138 IMPROVING AUDIJ(&QTESTING OF MULTIHANDICAPPED CHILDREN




knowledge of ability to condition to visual response audiometry; and social/educational
responses to sound.

The developmental stage profile was considerably more appropriate for tracing the
auditory changes occurring in the multihandicapped children than was the age-based
profile. The developmental stage profile was therefore used to test the hypotheses in the
remainder of the longitudinal study. The pattern of auditory development was affected
by the individual characteristics of the multihandicapped child (i.e., the type and degree
of hearing loss, the time of disability onset, and visual ability).

The level of auditory development did not necessarily coincide with a high or low
overall functioning age. The meaningfulness of sound was approached through
responses to visual response audiometry, response decrement, and attainment of the
comprehension stage of development. Conditioning to sound through visual response
audiometry depended upon having no more than a severe functional visual loss, and was
found at an earlier overall functioning age in severely and profoundly multihandicapped
children than would be expected among children without handicaps. Response
decrement did not appear to be associated with developmental age (or stage) for
nonhandicapped or multihandicapped clients. This latter finding might have been
influenced by the fact that the behavioral observation audiometry paradigm was
constructed to minimize response decrement.

Recommendations
The popular use of behavioral observation audiometry, auditory brainstem response,

noise-tone difference, and visual response audiometry, as used with nonhandicapped

infants and young children, requires modifications in the way the tests are performed and
in the way results are interpreted when applied to severely and profoundly
multihandicapped individuals. Therefore, the following recommendations are made for
adjusting the testing procedures:

1. A series-positive test battery approach should be used.

2. The sequence of testing should be visual response audiometry, behavioral
observation audiometry, noise-tone difference, auditory brainstem response.

3. Visual response audiometry should always be conducted to determine
responsiveness to sound, regardless of visual impairment. The presence of light
versus dark discrimination may be enough for the test to be successful.

4. Behavioral observation audiometry should be conducted so that the judges are

unaware of the sound being presented in order to reduce observer bias.

5. Behavioral observation audiometry judges should be trained in scoring and the
behavioral changes they may see. If the judges are trained, they need not be
audiologists and may consist of a team of two professionals. If they are not
trained, at least five judges are necessary to obtain similar results.

6. The middle latency responses obtained from each of the judges should be
compared, and the better of the two accepted as the child’s middle latency
response.

7. Behavioral observation audiometry should encompass both the certainty scores
and the type of behavioral chunge made.
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8. Auditory brainstem response data should be evaluated objectively and visually
to reduce effects of scoring bias.

9. Auditory brainstem response should utilize a higher frequency cutoff and more
samples than are normally used.

The following recommendations are made for interpretation of test results:

1. Additional information regarding daily responses to sound, medication,
disability type, etiology and onset of disability, and visual ability is necessary to
aid in interpretation of results.

2. The above information should be used together with visual response
audiometry results and knowledge of behavioral changes in response to sound
in order to implement the developmental stage profile in describing the child's
current auditory maturity status.

3. Developmental ages and stages based on behavioral changes in response to
auditory stimuli in nonhandicapped children should not be used to measure or
predict sound usefulness in children with severe and profound multihandicaps.

Further research needs to be conducted in field testing the hearing test procedures

to refine them and make them usable in nonuniversity settings. The developmental
profile was based upon ad hoc data. Additional controlled studies are necessary to
determine whether or not the results are applicable and may be used as prognostic
indicators of future useful hearing. Previous experience with auditory training and
severely and profoundly multihandicapped individuals was very successful in many
cases. It would be advantageous to investigate the usefulness of the profile in a field site
and to determine whether training/intervention could make a difference in reducing the
discrepancies between the nonhandicapped and multihandicapped profiles.
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SUMMARY

Statement of the Problem

Nonorganic failure to thrive (NOFTT) is a pediatric problem that occurs frequently,
can be reliably detected during infancy, and is associated with a high degree of
psychological risk. However, the specific areas of psychological development most
vulnerable to the effects of NOFTT and associated risk factors have not been well
documented. One of the most salient but, as yet, unanswered questions concerns the
processes that affect the long-term socioemotional outcomes of infants with nonorganic
failure to thrive. Although physical symptoms and malnutrition associated with NOFTT
generally remit with medical treatment, psychological symptoms are identified long past
the point of diagnosis and early treatment.

Moreover, research has not yet identified the factors that influence positive versus
negative health and psychological outcomes among children with early histories of
NOFTT who received pediatric and psychological intervention as infants. For this reason,
clinical practitioners do not have an adequate base of knowledge to guide their decisions
concerning psychosocial treatment and long-term planning.

This study was designed to address the need for controlled studies of psychological
outcome in preschool children with early histories of nonorganic failure to thrive, using a
comprehensive assessment approach. Nonorganic failure to thrive occurs among children
with a wide range of family, ethnic, and socioeconomic backgrounds.
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Research Questions or Hypotheses

The purpose of this study was to conduct a controlled, prospective followup of
children with early histories of NOFTT who received early intervention as infants; the
study included a comparison group of physically healthy children from infancy to 48
months of age.

The study’s two primary objectives were to:

1. Conduct a comprehensive assessment of the psychological outcomes of a

cohort of children ages 42 and 48 months, who were initially hospitalized for
NOFTT as young infants and who received time-limited early intervention
following hospitalization. The outcome of this group is compared with that of
physically healthy children from similar socioeconomic circumstances.

2. Identify factors that predict the psychological outcomes of preschool children
with NOFTT who received comprehensive pediatric and psychosocial
intervention as infants.

Specific hypotheses included the following: (1) Children with early histories of
NOFTT will demonstrate greater frequencies of psychological symptoms and less
adaptive psychological development than physically healthy children from comparable
socioeconomic backgrounds; and (2) quality of family functioning will predict behavioral
symptoms.

Study Design and Methods

Predictor variables included security of attachment as assessed by the Ainsworth
Strange Situation Procedure, and quality of family relationships as assessed by the Family
Environment Scale. Outcome measures included (1) psychological competence based on
home observation, (2) experiment-based measures of ego control and ego resiliency,
family functioning, family environment, and behavioral symptoms, as measured by the
Child Behavior Checklist, and (3) a measure of problem solving.

The comprehensive outcome assessment used data gathered from multiple
observations, starting at 12 months of age