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May 14, 1981

Norman Kﬁ%mer, M.D., Ph.D.

Director :

National Institute of Child Health
and Human Development

National Institutes of Health

Bethesda, Maryland 20205

Dear Doctor Kretchmer:

On behalf of the Steering Committee, I am pleased to transmit
this Five-Year Research Plan for the National Institute of Child
Heaith and Human Development pursuant to your charge of May 23, 1979.
You directed the Committee to design a process for developing a
research plan that would encompass both the intramural and extramural
activities of the Institute. The Committee's findings and recom-
mendations are presented in these volumes.

The Committee's work was based on evaluation of the Institute's
10 areas of research emphasis. Over the course of 18 months, and
with the able assistance of che Institute's program staff, the Commitree
developed 2 Plan that includes research ohjectives for the first year
and a strategy for continuing evaluation znd planning in subsequent
years.

These two volumes should make clear the need for sustained vigorous
pursult of the knowledge needed to assure all children the opportunity
to fulfill thelir potential for healthy and productive adult 1ife.

We hope that our reoport will be of value to the Institute and,
especlally, to our nation's mothers, children, and fawilies.

In transmitting these volumes, the Steering Committee wishes
to acknowledge the contributicns of the many consultarts in the
blomedical and behavioral research community and the syaff of
the Institute who developed the Plan.

Respectfully,

Robert H. Alway, M.D.
Chairman, Steering Committee
NICHD Five-Year Research Plan
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Preface

As Director of the National Institute of Child Health
and Human Development, I have beer deeply concerned about
the future of knowledge-~building activities in this country.
Within the past decade, and concurrent with greater fiscal
constraints on the Federal budget, we have seen greater pub-
lic awareness of research and its results. We are coa-
fronted with a new set ¢f pressures and demands. Specifi-
cally, I refer to those events that have affected the cli-
mate In which research 1{s conducted. A new public demand
for accountability is evidenced by the creation of public
panels and commissions to assess the implications of new
technologies in medical research and the establishment of
major initiatives for health-research planning. As the
Institute enters 1its third decade, it is vital that we look
critically at our preseut activities and plan for our future.

We have made great progress in expanding knowledge on
human development. Human genetics has been transformed into
a discipline of tremendous exploratory powei. Recent ad-
vances in cell culture, somatic cell hybridization, and re-
combinant DNA methodology suggest that we may be entering an
era in which the DNA base sequence can provide an approach
to new methods for therapeutic intervention and treatment.
In endocrinology, the discovery and purification of hormone
receptors and their relationship to growth and development
have opened a whole new area of exploration. In perinatol-
ogy, techniques of biochemistry have been applied to the
prevention of respiratory distress syndrome and 1insights
of behavioral science to the problem of providing adequate
stimulation for premature infants. We must remember, how-
ever, that there 1s a great deal that we do not yet know.
For instance, prematurity 1is still a major problem and 1its
sequelae cre not fully predictable. Every year thousands
upon thousands of children die or are crippled by disorders
that we have neither the knowledge to treat nor the wisdom
te prevent.




We must acquire tnis knowledge. Promoting its growth,
along with promoting health, remains the primary mission
of the National Institute of Child Health and Human Develop -
ment. Of all the Federal agencies, this Institute 1is the
only one that 1s focused primarily upon research on the
reproductive, physiological, and behavioral processes that
determine the health of children, adults, families, and popu-
lations. To pursue our mission effectively, we must plan for
and identify those questions and problems that are ready for
scientific exploration.

It was in this gpirit that I establighed the Steering
Committee for the NICHD Five-Year Research Plan and asked
1t to develop a sound rationale to justify future directions
and new programs in msfternal and child health and in ponu-—
lation research.

It 1s my hope that the Plan that evolves from the Steer-
ing Committee's work will not oniy provide a' framework to
guide the Institute's efforts ir the coming years but will
also gerve the National Advisory Child Health and Human De-
velopment Council and orher stewards of this health-research
entei tise in assuring effective and responsible expenditure

of public funds.

Norman Kretchmer, M.D., Ph.D.
June 5, 1981
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Foreword
N

In May of 1979, the Director of the National Institute
of Child Health and Human Development (NICHD) established a
Steering Committee for a Five—Year Research Plan and asked
the Committee to provide "a sound rationale to justify fu-
ture directions and new programs in wmaternal and child
nealth and in population research.”

Study Groups, consiszﬁE&nf outstanding biomedical and
behavioral sclentists from the mnation's research communi ty
and members of the Institute's extramural and intramural
staff, were appointed for each of the 10 NICHD program
areas. The Study Groups were fdrmally charged irn February
1980 with responsibility to evaluate the state of the
science, to 1identify areas of promise, and to vrecommend
directions for future research.

Beginning in July of 1980, the Steering Committee con-—
ducted an extensive examination 1involving scientific and
policy review of each of the Study Group reports. These
reports, with the benefit of review and comment by peers,
are published in the companicn volume Child Health and Hu-
man Development: An Evaluaticn and Assessment of the State
of the Science (NIH Publication No. 82-2304).

After the reviews, the Steering Committee developed a
research plan based on the Study Group recommendations and
program staff assessments and established a procedure for
annual evaluation and planning. The evaluation and planning
procedure enables the Institute to monitor its research prog-
ress and to address, on a continuing basis, the full breadth
of research needs within each program area.

Research plans for tiscal Year 1983 for each of the 10
program areas are published in this volume, which also con-—
tains a description of the evaluation and planning gtrategy
and a section on the status of research related to develop-
mental and health problems.




The appendices contain a description of the method of
study used by the Steering Committee, the charge to the
Study Groups, the review process and reviewers, and the
procedure used to arrive at the Research Plan.




The National Institute of Child
Health and Human Deveiopment:
The First 20 Years

Background

In 1960, President John F. Kennedy's Task Force on
Health and Soclal Security recommended the establishment of
a child health institute that would focus on the normal proc-
esgses of human maturation. Appropriate agency officlals and
representatives of the sclentific community were consulted

-on existine Federal programs in child health and development
and possible new programs. Congressional hearings on the
propojed institute were held early in 1962.

The bill that evolved was signed into law on October 17,
1962. It authorized the National Institute of Child Health
and Human Development (NICHD) to conduct and support research
and tralning “"relating to maternal health, child health, and
human development, 1including research and training in the
special health problems and requirements of mothers and
children and in the basic sclences relating to the processes
of human growth and development, including prenatal develop-
ment "

The Institute was officlally established on June 30,
1963. The research,it supported was divided into four areas:
reproduction, growth and development, aging, and mental re-
tardation. In 1958, population research was given added im-
portance and impetus when the Ceater for Population Research
was established within the NICHD by the Secretary of Health,
Education, and Welfare and was designated by the President as
the lead agency for population research and training for the
Federal government.

Several changes were made in 1975. The NICHD Center for
Research for Mothers and Children was established by the
Secretary of Health, Education, and Welfare t»> provide a
national focus for research and research training in the

The First
20 Years
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health problems of mothers and chiidren, with responsibility
for increasing knowledge about pregnancy, Lnfancy, childhood,
and adulthood. 1In’addition, the research program on aging
was transferred from the NICHD to the newly established
National Institute on Aging.

In response to these changes, the Institute and the
National Advisory Child Health and Human Development Council
decided that it was {important to review the Institute's
research programs. The Planning and Evaluation Subcommittee
of the Council analyzed the NICHD research program and
identified 10 emphasis areas to be used as the basis for
subsequent review and planning. These 10 areas are: Fer-
tility and Infertility; Pregnancy, Birth, and the Infant;
Nutrition; Sudden Infant Death Syndrome; Congenital Defects;
Mental Retardation; Child and Adolescent Development; Contra-
ceptive Development; Contraceptive Evaluation; and Popula-
tion Dynamics. Experience over the past 6 years has shown
that these areas provide an effective framework for the
planning, development, and evaluation of the Institute's
programs.

Mission

The Institute has broad responsibility for research on
problems of growth and development. 1In the United States
about two-thirds of all deaths of newborns are linked to low
birthweight and prematurity, and the infant death rate is
higher than that of 13 other countries in the world. Each
year, hospital costs for intensive care of premature infants
exceed 1.5 billion dollars. Of every 1,000 1ive births, 70
infants enter the world with mental or physical defects; the
causes of 65 to 70 percent of these defects remain unknown.
Adolescent preénancy 18 an issue of continuing concern.
Although declines in the adolescent birth rate have recently
been recorded, the rates are still high among very young
adolescents, who are also most 1likely to have complications
of childbearing and childrearing. Many pregnancies are
unwanted, and, coaversely, many couples who want children
are unable to have them.

To approach solutions to these and similar health 1s®
sues, the NICHD has based its programs on the concept that
adult health and well-being are determined in part by epi-
sodeg early in 1life, that physical and mental change {s
cont inuous throughout 1ife, and that reproduct? processes
and the management of fertility are of ma jor concern not
only to the individual but to soclety. The Institute's
goal 1s to assure the means of improving health and well-
being through advances 1in knowledge of numan reproduction,
growth, developuent, and maturation. Nationally and within
its own facilities, the NICHD conducts and administers a
program of clinical and fundamental research and research

-~
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training, encourages and assists in the transfer of findings
to practice, and disseminates {information about research
advances in child health and human development to scientists,
hea’th practitioners, and the public.

Organization y

The Institute 1s organized into four units: the Center
for Research for Mothers and Children and the Center for Pop-
ulation Research, which support extramural research through
grants and contracts to universities, medical schools, and
similar institutions across the country; the Intramural Re-
search Program, which 18 conducted 1n the Institute's laho-
ratories and clinics in Bethesda, Marvland; and the Epidemi-
ology and Biometry Research Program, which provides biosta-
tistical, eplidemiological, and computer science resources.

During the 1960s, the-Institute began supporting Mental
Retardation Centers in facilities constructed at universities
and research hospitals throughout the country under legisla-
tion passed by the Congress in 1963. The Centers conduct re-
search on the biomedical and behavioral origins of mental re-
tardation and on its prevention and amelioration. The Insti-
tute initiated the Population Research Centers program in
1968. The program supports research on reproductive biology
and endocrinology and on social and behavioral factors in
population sciences. In 1976, the NICHD began the process of
establishing seven Major Research Programs in order to stim-
ulate research 1in perinatal medicine and to facilitate the
transfer of new scientific knowledge into health-care deliv-
ery. The purpose of the Major Research Programs, which was
endorsed by the House and Senate ‘Appropriations Committees,
is to coordinate biomedical and behavioral research directed
toward infant survival. Each Major Research Program encom—
passes a specific unresolved problem or need in perinatology:
four are concérned with maternal diabetes, one with premature
labor, one with sudden infant death syndrome, and oae with
fetal hypoxia.

For Fiscal Year 1981, the Institute's estimated obliga-
tions were $107,285,000 for research for mothers and chil-
dren; $78,524,000 for population research; $23,377,000 for
intramural research, including about $900,000 for epidemiol-
ogy and biometry research; and $11,442,000 for program
administration. The total budget was $220,628,000.

Figure 1 shows the growth of the NICHD budget since 1964
according to program areas. Figures 2 and 3 show the budget
histories of recent years by funding mechanism and on the
basis of activity. An aualysis of NICHD extramural expendi-
tures in 1980 is shown in figure 4.

The Fuirst
20 Years
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Responsibilities

The mission of the NICHD gives the Institute the major
Federal responsibility for research on child and maternal
health. In that capacity, and with other Federal agencies
and voluntary and professional orgarizations, the Institute
maintains an awareness of ongoing activities, facilitates
the exchange of Information and ideas, stimulates research,
and encourages the translation’of new knowledge into preven-—
tion and health-care activities. The Director of the NICHD
Center for Population Research, for example, chalrs the
Interagency Committee on Population Research, which was
established in 1970 to coordinate Federal population research
programs.

The Institute participates 1in the 1interdepartmental
Adolescent Pregnancy Programs Cocrdinating Committee, which
has a membership of 11 agencies, including the Administra-
tion for Children, Youth, and Families; the Alcohol, Drug
Abuse, and Mental Health Administration; and the Bureau of
Community Health Services. The NICHD is an active par-
ticipant in the activities of the National Institutes of
Health (NIH) Nutrition Coordinating Committee, and, in coop-
eration with the U.S. Department of Agriculture (USDA), par-—
ticipates in coordinating USDA-supported nutrition research
centers.

By sponsoring conferences and workshops, the NICHD
brings together sclentists frem the United States and other
countries to review the state of the science 1in various
areas and to make recommendations for future research.
The “"Workshop on Natural Family Planning,” for example,
was coavened 1in June 1979 by the NICHD, the Bureau of
Community Health Services, and the World Health Organization.
The 65 participants in the conference emphasized the effi-
cacy of natural family planning (NFP) methods and recommended
more research on socio-behavioral aspects of these methods.
"A Conference on Women: A Developmental Perspective” was
sponsored in 1980 by the NICHD in cooperation with the Na-
tional Institute of Mental Health and the National Institute

on Aging.

In conjuncticn with the National Center for Health Care
Technology and the NIH Office for Medical Applications of
Research, the NICHD sponsored a consensus development confer—
ence in 1980 on issues related to cesarean childbirth. A
sizilar conference was held in the previous year to assess
the status of techniques used in antenatal dlagnosis.

Five-Year Research Plan

This first Five-Year Research Plan for the National
Institute of Child Health and Human Development, covering

Thy st
2t} Yeurs
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Figcal Years 1983-1987, 1s the result of the Institute's
interest in developing a rationale for long-term program
directions and emphases. Because of the recent trend toward
limited research resources and increasing inflationary pres-—
sures on purchasing power, and because of the growing com-
plexity of the Institute's programs, long-range planning is
of major importance. The NICHD is committed to a strategy
of evaluation and Planning as the most effective me¢ans to
use resources well, to establish research priorities, and
to develop a basis for accountability of public funds ia its
charge.

As the NICHD approaches its 20th year of research activ-
1ty and looks toward {ts quarter—century anniversary, the
Five—Year Research Plan, updated each year, will provide a
continuing strategy for progress toward the Institute's
goals.

Al
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Research Status and Opportunities

Human development 1is a progression of delicately bal-
anced blological and behavioral processes and events. Under
normal circumstances, the progression is smooth and orderly.
When development 1s defective or the progression disrupted,
an abnormality may result. During the 20 years of the exis-
tence of the NICHD, the knowledge needed to assure normal
development and to prevent, detect, and treat abnormalities
has been expanded significantly, but 1t {is still 1limited.
Research on what remains to be learned about these processes
is the heart of the NICHD program.

Reproduction

Reproductive biology 1s the study of the transmission
of 11fe. Few areas of blology have a greater impact on in-
dividuals and on soclety. The control of sexual differenti-
ation and development, the promotion of reproductive health,
the provision of adequate and safe methods of fertility reg-
ulation, the alleviation of infertility, and the treatment
of reproductive diseases rest upon a better understanding of
the mechanisms involved in the reproductive processes.

Fertilization, Implantation, and Differentiation. Fer-
tilization is the normal result of the union of maternal and
paternal chromosomes from an egg and a sperm. Before fer-
tilization, the mature egg 1s released from the ovary and
transported into a fallopian tube of the uterus. Spermatozoa
(sperm cells) do not attain their fnll capacity for fertili-
zation until after they enter the female reproductive tract,
where they undergo physiological changes that enable them to
penetrate tne outer membrane of an egg. This final prepara-
tion of the sperm for fertilization 1is called capacitation.

Advances in cell blology and techniques of embryo cul-
ture have contributed to an increased understanding of the

Status and
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early stages of development. The fertilized egg coatains all
the genetic information necessary for growth and development.
The molecular events 1in the zygote that allow interactions
between maternal and paternal DNA promote cell division, mo-
tion, and differentiation, and result in formation of a mul-
ticellular organism from the single cell. The maternal and
paternal chromosomes combine to form a diploid cell, which
contains the diploid number (46) of chromosomes character-
1stic of the somatic, or body, cells of man. Early events,
such as closure of the membrane of the egg after the sperm
has passed through it, depend on processes 1in the ovum. By
the time the fertilized egg has developed into an 8-cell
zygote, however, the formatlon of certain enzymes (embryonic
proteins) permits the embryo to express i*< own genes, which,
in turn, determine cellular differentia.ion.

The fertilized egg has no means of self-propulsion; the
fallopian tube provides the mechanisms for transport into the
uterus. At present, a detailed understanding of the control
and integration of the transport mechanisms 1is lacking, and
such an understanding 1is needed because disordered tubal
transport is one factor in human infertility. Failure of the
zZygote to move into the uterus by the time of implantation
results in an ectopic pregnancy, which, with rare exceptions,
terminates in the destruction of the embryo and may threaten
the life of the mother.

Infertility and Other Reproductive Disorders. Infer-
tility affects an estimated 15 percent of couples. One cause
of infertility in women is the absence or infrequency of ovu-
lation. Another 1s endometriosis, a disease characterized
by the presence of endometrial tissue other than at its nor-
mal location, the lining of the uterus. In men, infertilicy
1s caused by a wide variety of problems, including a hormonal
deficiency that results in an inadequate number of sperm.
NICHD-supported research on hormones has resulted in success—
ful methods of treatment for this deficiency.

The administration of human gonadotropins 1is successful
1an stimulating ovulation in women and in producing adequate.
numbers of gperm in men, and long-term treatment of many wom-—
en with the hormone progesterone has eased the pain and al-
leviated the infertility associated with endometriosis. Ad-
ditional knowledge about hormonal processes may increase the
number of treatable disorders of this kind.

Other causes of infertility are suspected. In the fe-
male, primitive egg cells that are destined to become eggs
appear soon after the formation of the embryo. The initial
number of about 1,700 primitive eggs 1increases to about
600,000 during the 6th through 8th weeks, and to almost 7
million by the 20th week. Through a process of elimination
known as atresia, the population of about 7 million eggs 1is
reduced to 1 to 2 million by the time of birth and to about




‘\

400,000 by the time menstruation and ovulation begin. Knowl-
edge about the control of this maturation process and how
primitive eggs may be selected for ovulation while the re-
. malning ones succumb to atresia may permit the development
of other measures for the alleviation of Infertility.

Contraception. Research supported by the NICHD has also
led to new knowledge about methods of contraception. Al-
though a variety of contraceptive methods are in use, there
are still many problems assoclated with their effectiveness,
safety, acceptability, and convenience.

During the past 5 years, the use of contraceptive pills
has declined in the United States, Iin large part because of
concerns about adverse effects on health. Although fatal
heart attacks are Infrequent in women of reproductive age,
reports have revealed a threefold increase in the rit of
both fatal and nonfatal heart attacks among current users of
the pill, and this risk is even greater in those who smoke.
Results of other studies have shown that the use of the pill
causes a slight increase in blood pressure, which 1is reversed
when the pill is discontinued. Other studies offer evidence
that the combination of hypertension, oral contraceptives,
and smoking increases the risk of stroke.

Most da{a to date show that oral contraceptive users
have no significantly excessive risk of developing breast
cancer, nor has a relation between oral contraceptives and
cervical cancer been demonstrated with certainty. In fact,
oral contraceptives may protect women from uterine and ovar-
lan cancer.

The incidence of some medical conditions--urinary tract
infections, gallbladder disease, and certain liver dis-
orders—-1s increased in women who use oral contraceptives.
Conversely, 1t has been found that these women have less
iron-deficiency anemia, fewer benign breast cysts, and fewer
ovarian cysts; some have fewer menstrual problems. The risk
of thramboembolic disease (blood clots in veins) assoclated
with oral contraceptives was substantially reduced by the
introduction of preparations containing less estrogen and
less progestin.

New knowledge about human reproduction and hormonal in-
terrelations and interactions could lead to even greater im—
provements Iin oral contraceptives. During the past decade,
NICHD investigators have contributed to the synthesis of new
classes of contraceptive drugs. Some of the drugs have suf-
ficient potency to warrant full-scale toxicological assess-—
ment and initial clinical trials.

NICHD-supported research on the efficacy and safety of
contraceptive drugs also involves studies on new and improved

Status and
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methods of administering them. Recent approaches have 1in-
cluded the subcutaneous ilmplantation of devices that serve
as reservoirs for the release of contraceptives by diffusion.

Barrier methods, such as the diaphragm and condom, are
of Interest because of their simplicity and relative safety.
Research 1s also being directed toward new materials for
diaphragms, such as sponges, and toward lmproved spermicide
formulations. During the past few years, Iinvestigators have
renewed their interest in the cervical cap, which may be used
with or without a spermicide. At this time, however, the
data are limited, and the cervical cap 1s therefore clas-
sified as an experimental device. NICHD-supported clinical
trials are now under way.

Studies supported by the Institute have shown an associ-
ation between the use of IUDs and pelvic inflammatory dis-
ease, particularly among young women who have never heen
pregnant. Although not usually 1ife threatening, pelvic in-
fection may cause infertility.

Another method of contraception is sterilization, which
involves blocking the passage of either sperm or eggs. Be-—
cause reliable techniques for reversing sterilization have
not yet been perfected, the option of sterilization poses
problems for both men and women. Moreover, one-half to two-
thirds of vasectomized men develop circulating antibodies to
sperm antigens, but no clinical consequences have yet been
associated with this finding. In studies of nonhuman pri-
mates, there was an increase in the incidence of atheroscle-
rosis 9 to 14 years after sterilization by vasectomy, and
this important observation’ is now being followed up by de-
tailed studies in humans.

At the theoretical level, biological regulators of reprc-—
ductive function have been identified in the ovaries and tes-—
tes, and they appear to be promising candidates for contra-
ceptive agents. A second approach being explored at the theo-
retical level 1is the immunological management of fertility.
The finding that both female and male laboratory animals can
be made infertile by 1mmunological means has stimulated basic
research to develop antifertility vaccines.

Fetal Development

In humans, the embryo 1is formed shortly after implanta-
tion during the 2nd week after fertilization. The first 2
months represent the period of embryogenesis, when organs are
formed. The fetal period begins at about 8 to 9 weeks of ges—
tational age and extends to birth.




Genetic sex 1is determined at fertilization, when the X
(female)~bearing egg fuses with an X~ or Y (male)-bearing
sperm. In the male, differentiation of the gonads and geni-
tal organs requires a series of interdependent genetic, endo-
crinological, and bilochemical events that begin at about the
7th week of pregnancy, when the primitive gonads evolve into
testes. By the 8th week, the testes consist of cords of germ
cells and other cell precursors that will form tubules and
Interstitial cells that secrete the male sex hormone. Even
the embryonic testes are hormonelly active; their secretion
triggers the regression of the miillerian ducts, which, in the
absence of a male sex hormone, would form fallopian tubes and
a uterus. The embryonic testes also secrete the testicular
hormone, testosterone, which stimulates the wolffian ducts to
form the other male genital organs.

4 During fetal brain development, nerve cells differenti-
ate, organize into different systems, and make appropriate
functional connectlons with other nerve cells, sensory or-
gans, and muscles. Proliferation and migration of nerve
cells are usually major events during the first half of preg-
nancy; the process of brain development, however, continues
after the fetal period and into the second decade of 1life.

The complexity of the "genetic program" that directs hu-
man differentiation has been estimated as equivalent to 10
million printed pages. It is therefore not surprising that
development may go awry as a result of errors either in the
internal genetic program or in response to external factors.
The effects may range from lethal fetal defects, resulting
in spontaneous elimination from the mother's uterus, to mild
Physical or mental impairment of the child.

Congenital Defects. A disruption in cellular differen-
tiation or in the developmental process can cause a congeni-
tal defect, which can be a structural, functional, or bio-
chemical abnormality. Congenital defects are a ma jor cause of
mortality among newborns and are also responsible for about
50 percent of miscarriages that occur early 1in p.egnancy.
The prevalence of congenital defects has led to extens’ -e

research supported by the NICHD on their prevention and cor-
rection.

Congenital defects have been defined according to two
general categories: abnormalities that have an hereditary
basis and those that are caused by nonhereditary factors such
as environmental insults. Abnormalities that have an hered-
itary basis may involve a single gene, multiple genes, or
chromosomal aberrations. Phenylketonuria (PKU), an inher-
ited metabolic disease assoclated with a deficiency of the
enzyme phenylalanine hydroxylase, can result in brain d: mage
and neurologic abnormalities, with subsequent severe mental
retardation. Cystic fibrosis 1s also hereditary, but {ts
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underlying metabolic defect is still unknown. Dcwn syndrome
is the result of chromosomal aberratious; it is characterized
by mental retardation and physical abnormalities. The risk
of Down syndrome increases as maternal age increases, and
there is recent evidence that paternal age may also play a
role.

Research has led to progress in correcting metabolic de-
fects of the fetus. An understanding of biochemical metabo-
lism often permits the development of a treatment. For ex-—
ample, a midterm fetus was found to have a biochemical defect
called methylmalonic acidemia, a condition that can result in
mental retardation or early death. Treatment of the mother s
with large doses of vitamin Bjp during the last 9 weeks of
pregnancy, along with postnatal treatment of tie child, cor-
rected the defect and prevented death from acidosis as well
as mental retardation. As another example, aberrations of
sexual differentiation are known to result from a defect of
synthesis of adrenalsteroid hormones during pregnancy. The
defects have been corrected in exjerimental animal models by
replacement of missing hormones at appropriate critical em-
bryonic per.ods. -

Research progress in understanding genetically caused
abnormalities has been impressive. The biochemistry of some
inherited diseases has been defined, and treatment and Fre-
vention are possible in many cases. The etiology of 65 to
70 percent of congenital defects is still unknowt, however,
and the NICHD is continuing to identify specific teratogenic
causes. Increased understanding of the molecular basis of
chromosomal defects may permit effective intervent ion through
promising new gene-splicing techniques based on recombinant
DNA technology. .

Environmental Hazards. Advances have also been made in
understanding environmental factors that may lead to congen-—
ital defects and other problems during fetal development.
These factors include prenatal exposure to maternal infec-—
tion, maternal metabolic imbalances, drugs, deficient nutri-
tion, and environmental chemicals and toxins.

Human cytomegalovirus (CMV) infection, which is trans-
mitted by the mother to the infant prenatally or during the
birth process, is a common infectious cause of congenital
mental retardation and deafness. Other possible long-term
problems that may be the result of CMV infection, such as
learning disorders, are the subject of current studies. Vac-
cines for the prevention of CMV infection are being tested,
but they are still in experimental stages.

Status and

Opmmu&ws Thyroid disease and diabetes are other maternal dis-
eases that may increase the incidence of congenital defects.

16 Congenital hypothyroidism, which can lead to mental retarda-

Q 23




tion, may occur in the offspring of mothers with goiter. 1In
the pregnant diabetic, hyperglycemia~—abnormally hizh con-
centration of glucose in the circulating blood—-may be the
cause of defective fetal development. Improved prenatal
care, however, has reduced the mortality rate for infants of
of diabetic mothers, and may reduce the incidence of congen-—
ital defects as well.

Maternal Nutrition. Adequate maternal nutrition is cru-
cial during prenatal development. Results of research on the
nutritional relatlon between the mother and the fetus and its
effect on fetal development have shown that the utilization
of specific nutrients is altered to meet the nutritional re-
quirements assoclated with pregnancy. For example, iron ab-
sorption Iincreases; at the same rime, excretory loss is re-
duced because the pregnant woman 13 not menstruating. In an
attempt to prevent iron deficlency, some clinics routinely
treat all pregnant women with daily supplemental iron. Re-
sults of a recent British study, however, provide prelimi-
nary evidence that supplemental iron may pose a risk to the
iron-sufficieat, healthy pregnant woman and fetus.

Studies supported by the NICHD have shown that the pla-
centa 18 the essential organ for adjusting maternal provi-
sion of nutrients to assure adequate fetal support. In ad-
dition to controlling the rate and selection of nutrient
transfer, the placenta synthesizes and secretes hormones
that modify maternal metabolism. The hormone human placen-—
tal lactogen appears to assure a constant supply of maternal
glucose to the fetus. As a means of sparing gluconse for the
fetus, maternal fatty aclds are mobilized as the predominant
oxidative fuel for the mother. Human placental lactogen
may also increase the retal supply of amino acids, through
restriction of maternal wutilization of proteins 1in late
gestation.

Despite all that has been learnzi, the effect of subtle
dietary deficlencies during pregnancy is still not clear.
Information 1s also needed on diets for pregnant women with
metabolic disorders.

Maternal Exposure to Medication. Exposure tc medica-
tion during pregnancy presents a potential hazard. Although
only a few drugs have been shown to cause human congenital
anatomic defects, others are suspected. Investigators are
concerned because of the large number of drugs used by preg-
nant women. About 1.2 billion drug prescriptions are writ-
ten for these wpmen each year. In addition, over-the—counter
drugs are taken by many pregnant women.

The drug diethylstilbestrol, often referred toc as "DES,"
1s a synthetic female sex hormone that, when taken dur’ng the
first 4 to 6 weeks of pregnancy, has caused genital malforma-
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tions in babies of both sexes and, more rarely, vaginal can-
cer in daughters. These abnormalities are often not evident
in the offspring until after puberty.

Techniques for identifying potentially hazardous sub-
stances are being developed by NICHD-supported investigators.
One method involves the laboratory testing of suspected sub-
stances in several species of animals or in tissue culture.
Another method involves epldemiological investigations. Most
of the known hazardous substances affect only a small number
of exposed fetuses, and identifying them requires control
studies involving large numbers of pregnant women or case
control studies.

Antenatal Diagnosis and Treatment. While current re-
search is yilelding information about the causes of congeni-
tal defects and other problems in fetal development, efforts
to obtain information about the status of the fetus in utero
must also be continued. The NICHD encourages research on the
development of accurate diagnoses that can provide the basis
for treatment, cure, and eventual prevention of fetal abnor-
malities,

Prenatal detection of hereditary diseases or congeunltal
defects has evolved as a new option in the counseling of many
families at increased risk for such conditions in their off-
spring. For example, antenatal diagnosis is indicated when
known risk exists for specific and detectable hereditary dis-
eases or congenital defects. Discovery of a fetal abnormal-
ity may permit appropriate treatment in utero or enable the
family to plan for special needs of the child.

Amniocentesis, a procedure in which fluid and cells are
removed from the amniotic sac by aspiration through the uter-
ine wall, is one of the most widely used techniques for ante-
natal diagnosis. Both the diagnostic accuracy and the safety
of amniocentesis have been confirmed. Nearly 100 genetic
metabolic diseases can be diagnosed by means of this process.
The amniotic cells are cultured and their chromosomes, or
specific enzyme activity, are analyzed. It 1is possible to
diagnose chromosomal anomalies, such as Down syndrome, and
metabolic disorders, such as Tay-Sachs disease, by the 20th
week of pregnancy.

Other developments in antenatal diagnosis include fe-
toscopy and ultrasound. In the first process, the fetus can
be observed directly through a fiberoptic instrument, and fe-
tal blood samples can also be obtained. In the second, an
image of the fetus and placenta can be viewed. Ultrasound
also allows the fetal heart rate to be recorded precisely.
Recent research has permitted the diagnosis of enzyme defi-
clencies not expressed in amniotic fluild -=ells by direct
analysis of DNA. Further, as efforts continue to map the
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entire human gene complement, more markers linked with ge-
netic disorders will be found. This information should in-
crease the number of known prenatally diagnosable genetic
disorders.

Birth Process

The management of pregrancy, labor, and birth may make
the difference between a normal, healthy 1lifespan and early
death or many years of handicap. Research supported by the
NICHD in maternal and perinatal medicine has resulted in im-
proved health of pregnant women and their infants. Among the
research advancas is the ability to assess fetal maturity and
well-being through evaluation of fetal movement and organ
fanction to determine whether a fetus 1s ready for extra-
uterine existence. The techniques of amniocentesis, fetos-
copy, and ultrasound are also used to assess fetal growth,
position, motion, nd lung maturity. These tests are not en-—
tirely reliable for indicating fetal distress, however, and
research is needed to improve existing techniques and to de-
velop new methods that are accurate and non-invasive.

Other research findings suggest that the fetus itself
may help to stimulate the onset of labor by producing a bio-
chemical signal that initiates the synthesis of prostaglan-
dins in fetal and surrounding uterine membranes. The pros-—
taglandins in turn may stimulate or trigger the initiation

of the uterine contractioas of the birth process.

For most womwen in labor, electronic mcnitoring of the
fetal heart rate 1is used to assess fetal status. Specific
patterns of change In the fecral heart rate associated with
uterine contractions have been 1dentified and correlated
with the events of labor. At the N"CHD Consensus Conference
on Antenatal Diagnosis 1in March 1979, a panel of experts
evaluated the use of continuous monitoring of che fetal
heart rate during labor and agreed that this procedure was
beneficial for patients at high risk for fetal distress,
but should be optional for those at low risk for such com-
plications. These experts also emphacized the neced for
lmproved monitoring techniques more predictive of fetal
distress.

Investigators and cliniclans have also been concerned
with determining the safest methods of dellvery. When nor-
mal spontaneous vaginal delivery may be hazardous for the
mother oc the fetus, cesarean delivery is employed. This
procedure is of particular concern, however, because its use
has tripled in the last decade. .c was concluded at the
NICHD Consensus Development Conference on Cesarean Childbirth
irxi September 1980 that, under certain conditions, women with
a previous cesarean delivery can undergc labor and vaginal
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delivery with very little risk to the mother or fetus. In
addition, the conferees identified four types of obstetrical
problems responsible for 80 percent of cesarean deliveries.
They recommended additional research to answer fundamental
questions about the birth process and to determine the most
efficacious clinical procedures for use in the practice of
obstetrics.

What remains uncertain are the actual biochemical sig-
nals that trigger the birth process. An increased under-—
standing of normal, as well as abnormal labor, may provide
clues uot only to the origins of premature labor but also to
its prevention. NICHD investigators are continuing their re-
search on this most important problem.

The Newtorn

In the United States from 1970 tc 1978, the most recent
years for which final figures are available, infant mortality
decreased by 31 percent to 13.8 deaths per 1,000 live births.
The estimated rate for 1980 1is 12.5 deaths per 1,000 1live
births. Most of the decline has been in the neonatal period,
the first 28 days of 1life.

There have been significant reductions in the death
rates for four of the leading causes of infant mortality:
hyaline membrune disease (HMD), respiratory distress syndrome
(RDS), asphyxia, and immaturity. These four causes are con-—
fined almost entirely to premature infants, which means those
who weighed no more than 2,500 grams (about 5.4 pounds),
those who were delivered at less than 37 weeks of gestational
age, or both. The infants weighing under 1,500 grams (about
3.3 pounds) constitute only 1 percent of all 1live births but
account for two-thirds of neonatal deaths. Furthermore, the
remaining leading causes of death in early childhood, with
the possible exception of accidents, are more common in pre-
mature infants. Nationwide, about 60 perccat of all infants
who die in the first year were born premature. Among those
infants under 1,500 grams who survive, the rate of handi-
cap, ranging from significant learning disabilities to ce-
rebral palsy, has been reported to approach 60 percent by
the 8th year. Tf the overall mortality rate is fto be im-
proved, research on the causes and prevention of prematurity
1s crucial.

Respiratory distress syndrome 1s a common cause of 111-
ness 1n the premature infant. This disease is characterized
by lung immaturity and 1s caused by an insufficiency of a sub-
stance that lines the airspaces and prevents lung collapse
during breathing. It has been discovered that drugs suck as
hydrocortisone, when administered to a mother in premature
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labor, can induce fetal lung maturation and prevent the oc-
currence of the disease in the neonate. Also, use of a tech-
nique called continuous positive airway pressure in affected
newborns has aided in reducing fatalities. Other techniques
currently under investigation include the use of artificial
lung substances to line airspaces, and high-frequency venti-
lation to provide adequate oxygen.

A perinatal disorder that was once a significant prob-
lem is erythroblastosis, which results in the destruction of
blood cells. In this disorder, an anti-Rh antibody develops
in the Rh-negative mother when the fetus is Rh-positive. The
antibody crosses the placenta and destroys fetal red blood
cells. Until about 1965, erythroblastosis was a significant
cause of infant illness and death, but the immunization of
Rh-negative women with Rh immune glcbulin (RhoGam) after de-
livery of an Rh-positive infant has prevented the sensitiza-
tlon that can lead ta<the development of erythroblastosis in
subsequent pregnancies’.

Sophisticated and increasingly successful techniques of
life support have made it possible to save premature infants
who only a few years ago would have died soon after birth.
The survival of large numbers of thesc low birthweight in-
fants poses nutritional challenges. Protein and energy re-
quirements for maintenance of acceptable rates of extra-
uterine greowth and development must be ascertained, as well
as requirements for vitamins, minerals, and trace elements.
Efforts must also be made to understand how nutrients can
be delivered effectively by advanced methods of parenterail
and enteral nutrition.

Humar milk is a uniquely appropriate mixture of nutri-
ents for the infant. Data indicate that it serves to pro-
tect the infant from newborn infections as well as to pro-
vide substances that may facilitate development. Studies
of the use of human milk and of the special compon2nts of
human milk hold promise for offering high-risk infants an
opportunity for normal development.

Sudden Infant Death Syndrome. Sudden infant death syn-
drome (SIDS), or "crib death,” occurs most frequently among
infants between 1 and 6 months of age. This syndrome is re-
sponsible for 6,000 to 7,500 deaths each year, or about 1.5
to 2 per 1,000 live births. SIDS is the leading cause of
death in infancy after the first month of life.

NICHD investigators are continuing their research on the
origins of SIDS. Multiple causes may be involved. The In-
stitute is supporting an extensive, cooperative epidemiologic
study of potential risk factors for SIDS. Data on more than
800 victims of SIDS and 1,600 "matched controls” (surviving
infants of otherwise similar characteristics) are being col-
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lected by six regional study centers, with the inclusion of
both rural and urban populations of differ it income levels
and ethnic compositions. Data from this study may provide
information that can help identify infants at risk for SIDS.

Infancy and Childhood

The growth rate of the infant is much faster than that
of a child 7 to 10 years old: the infant uses about 25 per-
cent of his energy intake for growth while the clder child
uses only 2 to 3 percent. Among investigations of ways to
increase the understanding of the controls of growth rates
and to improve the treatment of growth disorders, research
on growth—hormone—deficient dwarfism has received particular
attention. Of a population of 100,000 short children, about
1,000 will be found to have true growtn—hormone deficiency.
The largest subgroup of about 50,000 children will have nQr-
mal variant short stature. Evidence suggests that about 15
percent of these children can grow taller after treatment
with human growth hormone, which is derived from the pitu-
itary glands of cadavers. The scarcity of this hormone led
to searches for other sources, and the use of DNA-récombi-
nant techniques has made it possfble to increase the supply.

Obesity is another form of growth disorder. The preva-
lence of obesity among American children is associated with
gender, race, income, feeding practices, and particularly,
obesity in parents. About 37 percent of infants who exceed
the 95th percentile of weight for age during the first 6
monthis of 1life will become overweight or obese adults. The
odds against an overweight child becoming an average-weight
adult are estimated to be 4-to-1 at age 12. These odds rise
to 28-to-1 among those who fail to reduce during adolescence.
The percentage of White obese children, ages 5 to 18 years,
1s substantially higher among- lower income groups than among
upper income groups. Urban children also tend to be more
obese than rural children. Regardless of whether parents
are biological or adoptive, the risk of childhood obesity
ranges from 10 to 40 to 80 percent in proportion to whether
neither parent is obese, one parent is obese, or both parents
are obese.

Current Institute-supported research on physical growth
includes studies of the basic biophysical and fadiological
aspects of skeletal development and mineral density of bone.
Over the years, the study of bodvy composition has advanced
from measurements of body weight and skinfold thickness to
determination of fat-cell size and number, analysis of the
lipid content of fat cells; and measurement of chaages in
volume. Studies that include measurements of physical growth
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and identification of factors Lnfluencing rates of growth
provide important {ndicators of long-term health status and
potential problems.

Nutrition, Growth, and Development. The relation be-
tween nutrition and physical growth and development is an
area of increasing interest to the NICHD. It has been found,

» for example, that because the growth rate in the human spe-

cles is slower and lasts longer than that in mcst other spe-
cles, nutritional needs appear to be less in humans. Also,
nutritional needs vary during the life cycle and depend upon
physiological changes, as illustrated by the growth rate and
energy consumption of the infant. Insufficient intzke -of en-
ergy and nutrients during early life may cause retardation
of physical, growth and have a permanent Influence-on adult
stature.

It has been found that the utilization and storage of
nutrients vary with the stages of growth and development.
The example of altered utilization of iron during pregnancy
was cited earlier. Another example is the altered absorption
of iron from breast milk. Although reported values for irom
in breast milk are low, iron—-deficlency anemia is rare in
breast-fed infants. In fact, the blood of infants who are
breast fed for the first 6 months of 1ife has a concentration
of iron equal to that of infants fed fortified formulas.
This finding suggests that infant utilization of iron from
human milk is more efficient than that from cow milk. The
reason for this dif ference 1s not yet known.

Food selection and absorption are affected by genetic
differences. For example, primary lactose 1intolerance—-an
inability to digest milk sugar--appears to be genetically
predetermined. This condition 1s common among children of
particular ethnic groups. Almost 90 percent of Black,
Mexican American, and American Indian populations have an
intolerance for lactose, but only about 30 percent of White
children cannot tolerate lactose.

Data from NICHD investigations of environmental and nu-
tritional interactions suggest that overall growth and de-
velopment of children are affected by variations 1in their
social environment and early emotional experience. Early
disturbances of the interaction between mother and infant,
including feeding disturbances, can retard weight gain and
significantly affect physical and behavioral development.
Preliminary research findings suggest that affected children
who are given nutritional supplementation are soclally more
responsive, more interested in school work, and more active
during early school years.

Nutritional imbalances and 1Interactions 1in early 1life
may underlie subsequent medical problems in adults. In ad-

2.
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dition, dietary practices, which may be established by early
exposure to foods, tastes, smells, and patterns of food con-
sumption, may be as important as the adequacy of nutrient in-
take in influencing health. 1In general, many NICHD investi-
gators believe that nutritional status 1is influenced by ge-
netic makeup but that environmental factors probably have the
greatest overall, long—-term influence on food choices and in-
take, and therefore, on nutritional status.

Behavioral Development. Infants respond to and inter-
act with their environment at birth, and they are able to
learn and communicate long before the emergence of language.
The first 2 years after birth are a time of rapid behavioral
change and development. Infants make ever increasing con- |
tact with their environment, and the resulting interaction
lays the groundwork for later behavior.

&

The infant's recognition of visual and auditory stimuli
and patterns has been measured by motor responses such as eye
and head movements and sucking, as well as by physiological
responses such as changes in heart raté. With these methods,
NICHD investigators have tracked the growth of cognition and
learning ability. Such studies make it possible to assess
the condition of infants who are born at risk for abnormal
development and to evaluate the effects on these infants of
the environment and of programs of stimulation.

The infant's visual and auditory systems mature rapidly
during the first few months. Certain types of sights and
sounds are perceived and responded to even at birth. The
ability to see color and pattern, for example, appears to be
present at birth, and very young infants are able to discrim-
inate between a significant number of speech sounds.

Childhood is a period of transition from a sensory-
motor-based system of awareness to one that 1is symbolically
based. The NICHD has encouraged research on the kinds of re-
sponses young children are capable of making and on ways that
allow children to show what they are able to do. Areas of
ability have been identified, including number development
and memory de elopment, but many basic questions remain un-
answered. What components can be identified in perception of
complex situations or events? Which of the components are
most central to development? How are they acquired?

Social and emotional development in infancy 1is charac-
terized by changing behavioral patterns. The caregiver {1s
used Ly the year-old infant as a base for exploration. 1In
the presence of the caregiver, novel objects or strangers can
be tolerated, and contact with the caregiver helps to termi-
nate distress and so promote exploration. This type of be-
havior changes in toddlers. Seeking and maintaining physical
contact with the caregiver diminishes, but toddlers maintain
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psychological contact by seeing and hearing the caregiver and
through the sharing of play. Even when toddlers do not seek
visual contact with the caregiver, they are reassured by the
opportunity to do so. Intreasingly, toddlers utilize their
own'resources first, then rely on the caregiver when neces-
sary. At the same time, the function of the caregiver ex-
pands from the provision of affection and comfort to imclude
guidance and limit setting.

Results of recent research supported by the Institute on
the social development of young children have also shown that
.the capacity of very young children to engage in constructive
interaction with age-mates is greater than was previously be-
lieved. In studies of extrafamilial influences, it has been
found that good quality out-of-home day care does not have
negative effects and, in part, may be beneficial.

Social and emotional development in middle childhood
has not been a major subject of research, probably because
of the supposition that middle childhood is a latent period.
Moreover, it is difficult to study the school-age child out=-
gside the classroom. The bulk of recent progress has occur-—
red with school-related issues, such as relating achievement

to the development of the ability to understand and reason.,

Progress has also been made in understanding the child's
gsocial development and the development of a sense of moral-
ity. Little is known, however, about the manner in which
children's changing understanding of the social universe af-
fects their behavior with peers, teachers, and family mem-
bers, and how these changes influence the concept of sgelf.

Speech and Language Development. An estimated 10 mil-
lion people in the United States have a speech or language
disorder that significantly interferes with communication,
and about 25 percent of students have reading problems.
These estimates illustrate the need to study communication
ability and the acquisition of speech and language.

New techniques have been developed by NICHD investiga-
tors for studying perception and memory of speech sounds in
infants, as well as the role of auditory feedback in s peech
development. Measurement of changes in heart rate and elec-
trical brain waves has shown, for example, that newborns can
clearly distinguish between pure tones and complex speech-
like sounds. Speech development correlates with heart rate
and EEG.

Results of studies show that children are more sensi-
tive to their 1listeners' needs than had previously been
thought. They talk more simply to younger children than to
peers or adults, describe subjects more clearly to a blind-
folded listener than to a listener who can see, and show
many other signs of being able to take a listener's informa-
tional needs into account.
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Some children have the reading disability called dys-—

lexia, where reading ability is below expectations for their

age but where their development otherwise appears to be nor-
normal. The etiology of this condition is unknown, but read-
ing experts agree on several points: dyslexia has different
forms, there are probably multiple causes, and the source of
the problem may lie within the psychophysiologic makeup of
the child rather than in environmental influences. One fac—
tor that is strongly implicated is an inability to make a
linkage between spoken language and writtea language. Ge-
netic involvement is suggested by the observations that the
condition seems to run in families and that boys are 3 to 6
times more likely to be afflicted than girls.

Tests developed with NICHD support are useful not only
for diagnosing a reading disability but also for prescribing
remedial procedures for children with reading problems. Nev—
ertheless, dyslexia remains a puzzling and complex disorder
that requires continuing research.

Mental Retardation. Mental retardation is a chronic
disability identified clinically by several signs that in-
clude a significant impairment of intelligence and a deficit
in adaptive behavior. Depending upon the definition used,
estimates of the number of mentally retarded range from 2.2
to 6.6 million. The number is still higher if less severely
affected individuals are included, such as those whose IQ
is less than 80 and whose social adaptation poses problems.

Causes of mental retardation are biological, psycholog-
ical, and social, and they may occur singly or in combina-
tion. Genetic defects, metabolic disorders, and prematurity
or other prenatal disturbances are among some 200 identified
or suspected cduses Infection or injury at birth or in
early childhood can also cause mental retardation. Addi-
tional causes may include lack of stimulazion, autritional
inadequacies, inadequate educational opportunities, aad gen—
erally deficient 1living condi ions. 1Investigators have de-
voted attention to aberrant developmental processes that
contribute to mental retardation and to social forces that
affect the retarded.

Progress has been made during the past dgéade in large
part as a result of NICHD research in understanding specific
disturbances that may cause mental retardation. For example,
increased understanding of inherited diseases of metabolism
and disturbances caused by exposure to toxic substances—-—
either in utero or postnatally--has vesulted in advances in
treatment and prevention. Specific hazardous situations in-
clude ingestion of alcohcl during pregnancy and ingestion
of lead by children.

Behavioral and psychological deficits associated with
mental retardation can lead to critical problems of adapta-
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tion, and the NICHD is supporting major efforts to identify
specific deficits and alleviate the problems that they cause.
The mentally retarded, for example, have difficulty'in trans-
ferring information from short-term memory to long~term mem-
ory and an inability to 1link new information to previously
learned material. These processes are being studied in men-
tally retarded young children and infants so that they can
be taught how to generalize from one learned task to others.
In addition, children with limited intelligence can be taught
to solve problems when the information is rresented in ways
that are appropriate to ghelr capacity.

The kinds and extent of deficits in languagc abilities
vary among the retarded, and investigatcrs have questioned
whether language acquisition is simply* delayed or whether
there are qualitative differences as well. Attempts to re-
solve these questions include the determination of tow those
who are verbally retarded can be helped to communicate by
use of other cues as signs and how the language processing
ability of preschool children is related to subsequent "read-
ing readiness.” A current trend is to study the use of lan-
guage in natural gettings in which small children socialize,
communicate with. .others, process information, and perceive

) the world.

Defining the interaction of biological and behavioral
factors that cause mental retardation is the goal of many
studies supported by the lnstitute. Such knowledge forms the
basis for designing methods to help individuals adapt to new
situations, particularly community settings, and to ilmprove
the treatment and prevention of retardation.

Adolescence

The NICHD is suwnporting research to provide new data on
adolescent development from various perspectives that 7n-
clude cognitive, emovional, and social development during
adolescence; patterns of interaction with family, peers, and
school; and behavioral endocrinology of puberty.

Researchers gsupported by the NICHD have advanced the
understanding of control mechanisms that 1lie behind the
sexual, somatic, and psychological transformations collec—
tively known as puberty. It has been shown in a variety of
animal models, for instance, that the onset of puberty be-
gins with neurochemical signals that emanate from cells in
the midbrain. These signals trigger the release of 1lu-
teinizing hormone releasing hormone (LHRH). LHRH, in turn,
stimulates the pituitary to release luteinizing hormone (LH)

Status and
into the blood. Surges in LH concentration during sleep in Ommnmﬁes
prepubertal children are the first detectable signal of the :
onset of puberty, one that appears months before the earli- 27
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est clinically apparent physical changes. The appearance of
this characteristic pattern of LH is already proving useful
in following childrer in whom pubertal onset has been de-
layed, and treatwent of the disorder is possible in some in-
stances, as is treatment of precocious puberty, a condition
in which sexual maturation begins several years earlier than
normal.

Adolescence 1s a period in which the ability to reason
abstractly is expanded and an awareness of one's participa-
tion and position in soclety 1is acquired. Research on ado-
lescence has been limited. Studies to date, conducted al-
most exclusively in classroom situations, have emphasized
achievement, social relations, autonomy, identity, and sexu-—
ality. Studies in progress, however, include research on the
development of complex problem-solving abilities, reasoning,
and scientific thinking, and on the differential effect of
adolescent experience on males and females.

In efforts to understand adolescence, 1t 1s important
to realize that the period from early puberty to late adoles-
cence spans 11 years-—from about age 10 to 21--and encom-
passes a number of maturational stages. Unanswered questions
about early adolescence relate to the transition from pre-
adolescence to adolescence, which 1s a period of rapid phys-
ical and psychosocial development. Generally gtressful and
characterized by a "present" orientation, this period is
often associated with rebelliousness and risk-taking behav-
ior. Evidence points to early adolescence as a period of
transformation in social relations 1involving the family
and friends rather than, as was previously believed, a period
in which these early relationships are dissolved. Older
adolescents. in contrast, are "fu’.ure"” oriented, have more
ties with thelr peer groups, and are concerned with their
developing adulthood ana their self-image, social competence,
and career choices.

Adolescent Pregnancy. In the 1970s, the numb~rs of
births to teenage women was high, out-of-wedlock births in-
creased, and the number of births to very young adolescents
increased. Given the assoclation of early childbearing with
low birthweight babies and other adverse pregnancy outcomes
that 1is strongest for mothers younger than 15, a broad pro-
gram of research was begun. Research findings indicate that
the risks, especlally among the very young, are a mixture of
social and blological factors 1including maternal size and
nutrition, such as maternal height, weight, and weight gain
during pregnancy. A few recently advanced data suggest that
high quality prenatal care offsets these risks; however, an
adequately controlled clinical trial of the effects of pre-
natal care remalas to be done. The long-term picture 1is more
complicated, and it 18 influenced by family structure. Chil-
dren raised by teenage mothers alone do not fare as well as




those raised with another adult present. They statistically
have lower academic aptitudes than other children. This
effect can be partly explained by their having to live 1in
single~parent, step-parent, or no-parent famllles. These
children are also at risk of repeating their parent's early
marriage, early parenthood, and higher fertility.

Research also deals with the social and economic fac-
tors agsoclated with adolescent childbearing. Teenage moth-
ers bear more children over thelr lifetimes than do women
who begin childbearing later 1in 1life, they have more un-
wanted births and more out-of-wedlock births, and they have
completed less education, even when background factors are
taken inte account. The combination of larger family size
and less education leads to lower economic status later in
life and a greater likelihood of need for welfare assistance.
Since marrlages are less stable for young brides, there is
less 1likelihood that a teenage mother will continue to have
the help of a husband in raising her children.

Th: effects of early childbearing are remarkably per-
sistent.. For example, women 1in second marriages who first
marrifd as teenagers have higher rates of marital dissolution
in later marriages. Although many young women go back to

school after dropping out to have a baby, they do not catch-

up with their pesrs who become mothers at a later age. The
NICHD supports research to better understand the implications
of adolescent childbearing and childrearing and to determine
the physiological and psychological consequences of very
early pregnancy for mothers, children, and other family
members.

Families and Populations

Research in human development 1s concerned also with
changes {in families and larger populations. Current patterns
of fertility behavior, for instance, show several departures
from the recent past. There has been an increase both in
childlessness and in one-child families. Many women from the
post-World War II "baby boom" era have delayed having a first
birth, and as a result first~birth rates are rising for wom-
en 1n their late twentles and early thirties. While most
childless women say that they intend to bear children, the
lmplied high rates of reproduction at the later childbearing
ages seem unlikely to occur. This observation means either
a surge of childbearing, a downward revision in expected fam-
ily sMze, or a tendency Iin both directions.

Data have suggested that women's wages are the single
most important factor in recent fertility trends, but there
are complex interactions between childbearing and women's
employment . Higher wages are assoclated with lower rates of
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reproduction, longer postponement of childbearing, and in-
creased participation in the labor force, but in contrast,
the economic demands of several childreun are associated with
increased female employment. Kuowledge about methods of
contraception usually influences a couple’'s decisions on how
to control their fertility, but social and economic factors
often determine the extent to which it is controlled. A
young adult's conmitment tc the labor force and the level of
his or her earnings affect the timing of marriage and repro-
duction.

The recent trend toward declining mortality among the
middle-aged and elderly has raised important questions about
soclal and 1living arrangements 1in relation to health. Data
show, for example, that married people at any given age tend
to be healthler than unmarried people of the same age and
that older people who live with others retain their health
longer than those who live alone.

The structure of the U. S. population is changing also
because of rapid changes 1in living arrangements. The move-
ment of people #ithin the United States, for instance, causes
local areas to change in population size and characteristics,
and while such movement is often economically beneficial, it
may disrupt families, households, and other support networks.
In addition, larger proportions of children are spending at
least part of their lives, because of the increase in di-
vorces, in single—parent households. Such experiences may
have long-lasting effects and should be studied.

Changes in age composition of the population may have
substantial implications for national health and health
policles. The recent decline in the rate of reproduction con-
tributes to a decrease in the prop~rtion oy the population
at young ages, More importanily, the large number of young
adults whc were born during the baby boom will begin to reach
age 65 in 2010. At that time, the proportion of the po-.ula-
tion that 18 clder will begin to increase rapidly.

Future Dircctions

The acquisition of fundamental knowledge about human
development remains one of the most profound challenges of
modern biomedical and behavioral science. The research pro-
grams conducted and sponsored by the NICHD are directed to-
ward Iincreasing understanding of the various aspects of de-
velopment——the transformation of a fertilized egg into an
infant, the growth of an infant into a healthy productive
adolescent and adult, the development of human reproductive
systems, and the changes affectirg the health and behavior
of individuals, families, and populations.

o
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Research advances have helped solve some of the special
problems. of men, women, and children as members of familles
and of populations. The emphasis on learning about early de-
velopment, when many diseases and disorders originate, has
resulted in opportunities to contribute to the prevention of
many major pnysical and mental problems of adult 1life. These
research advances have also expanded the fundamental scilence
base, revealed gaps in knowledge, and suggested new direc-
tions for potentially significant further research. On the
basis of this accumulated information, the NICHD has estab-
lished priorities for research directed toward the acquisi-
tion of new knowledge for continuling progress in preventive
nedicine.
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Research Plans

Introduction

In developing the research plans, the Steering Committee
used the evaluation reports generated by the Study Groups as
bases for 1dentification of future research needs and oppor-
tunities. The strategy for planning, which involved an ex-
amination of existing NICHD research activity with reference
to the recommendations of the 10 Study Groups, was in three
stages. In the first stage, Task Forces of the Steering
Committee reviewed the recommendations of the Study Groups
and ranked thea in order of their relevance and importance
to the Institute's mission. 1In the second stage, members
of the extramural staff of the Institute used the Task Force
conclusions and data on existing program activity to develop
overall program goals and research implementation plans. In
the third stage, the Steering Committee considered and acted
on each plan individually.

The program goals for each area, along with actions pro-
posed for Figcal Year 1983, appear on the following pages.
The availability of resources, new research opportunities,
and findings from ongoing research may require that the
Institute modify some research actions or postpone thelr
implementation.

Res sareh
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Guide to Abbreviations Used in the Research Plans

ADAMHA--Alcohol, Drug Abuse, and Mental Health Administration

CDC--Ccnters for Disease Control
DNA--deoxyribonucleic acid

EPA--Environmental Protection Agency

FDA--Food and Drug Administration

FY--fiscal year

11SA—-Health Services Administration
IUD--intrauterine device

IUGR--intrauterine growth retardation
LHRH--luteinizing hormone releasing hormone
MRRC--Mental Retardation Research Center
NCHCT--National Center for Health Care Technology
NCI--National Cancer Institute

NEI--National Eye Institute

NHLBI--National Heart, Lung, and Blood Institute
NIA--National Institute on Aging

NIADDK--National Institute of Arthritis, Diabetes, and Diges-—

tive and Kidney Diseases

NIAID--National Institute of Allergy and Infectious Diseases
NICHD--National Institute of Child Health and Human Develop-

ment

NIEHS--National Institute of Environmental Health Sciences

NIGMS--National Institute of General Medical Sciences

NIH--National Institutes of Health

NIMH--National Institute of Mental Health

NINCDS--National Institute of Neurological and Communicative

Disorders and Stroke

NIOSH--National Institute of Occupational Safety and Health

PKU--phenylketonuria

RFP--request for proposals (contracts)
SIDS--Sudden Infant Death Syndrome
UAF—-University Affiliated Facility




Fertility and Infertility

Research on fertility and infertility can advance the
knowledge that is needed to maintain the health of human
reproductive systems, cure diseases associated with repro-
duction, and alleviate infertility. 1In addition, it can
lead to safer and more effective means of regulating fertil-
ity. It is focused on the study of the reproductive proc-
esses of men and women and of animals with similar repro-
ductive systems.

The area subsumes four ‘elds of reproductive science:
endocrinology, biology, medicine, ana chemistry. The first
involves the study of the endocrine glands and of the metab-
olism of the reproductive hormones they secrete; the second,
of the processes of ovulation, spermatogenesis, fertiliza-
tion, and early embryonic development. Reproductive medi-
cine is concerned with nutritional aspects of fertility and
with reproductive diseases and disorders, and it includes
clinical studies of human reproduction. In reproductive
chemistry, research is focused on isolatirg and synthesizing
the substances insolved in reproductiorn.

The program goals for research on Fertility and Infer-—
tility are:

Fundamental Science Base: To support Investigator-
initiated research 1in the reproductive sciences of
highest scientific merit in order to establish and
maintain the minimum fundamental science base required
for the achievement of remaining program goals. (Recom—
mendations 1 through 6)

Fertnty
Human Infegtility: To develop new knowledge that can be arg Infertuty

)plied td alleviate and(or) cure human infertility.
w.ecommendations 7 through 11) 35
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Reproductive Diseases and Disorders: To alleviate or
cure human reproductive diseases or disorders. (Recom-
mendations 12 through 16)

Fertility Regulation: To identify and develop new leads

for basic research for less hazardous and more effective

methods of fertility regulation. (Recommendations 17
- through 21) «

Research Plan

Fundamental Sclence Base. Program Goal: To support Investigator-initiated

research In the reproductive sciences of highest sclentific merlit in order
to establish and maintain the minimum fundamental science base required for
the achievement of the remalning program goals. (Fiscal Year 1981, est.,
$43,420,000)

0BJECTIVE ACTION NOTES
1. gfudy gamete Increase basic knowl-
transport in mammalian edge of gamete trans-
reproductive tracts. port for better
understanding of fer-
tility and infertil-
"fy.
2. Conduct baslc Enhance fundamental Coordinate with the
studies in reproduc- sclence base for NICHD Work Group on
tive genetics. understanding chramo- Genetics and Tera-
somal disorders. thlogys
3. Support animai Develop a program Basic knowledge on
studies on in vitro énnouqcemanf for fertitization and
fertilization, embryo studies in non-human implantation in
trans fer, and embry- primates. mammals is needed to
onic ard endometrial help alleviate
synchrony for implan- disorders of
tation. infertility.
4, Develop new tech- Increase fundarental Coordinate with the
nologies such as sclence base on NTADDK,
hybridomas and recom- reproduction,
binant DNA, The production of
. Plan a research single monoclonal
s workshop on gene ant ibodies serves as a
reguiation to potent new biotech-
ident ify broad areas . nology in reproduc-
of research. tion.
5. Support basic re~ Increase fundamental Cosponsor, in the
search on the biosyn- sclence base to summer of 1982, the
thesis, secretion, and understand the Ovarian Workshop with
action of reproductive endocrinotogy of Society for Study of
hormones, N reproduct ion. Reproduct jon.
6. Conduct further Develop basic knowl- New knowledge in this
studies on fundamental edge on the control area Is essential to
reproductive neuro~ of reproductive understanding fertiti-
endocrinology. processes by the Ity and infertility.
. brain and other
component i of the
.nervous system,

SN
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Human Infertility, Program Goal: To develop new knowle that can be
a2pplied to alleviate and(or) cure human infertility, (Fiscal Year 1981,
est., $1,798,000;

_ 3
t

OBJECTIVE . ACTION NOTES
7. Support fundamen=- Develop new under- Coordinate internally
tal research on standings on safer, with research program
gonadotropln releasing more ef ficaclious on Contraceptive
hormone and its ana- means of ovulation Development,
logs; study new meth- Induction and pre-
ods for detection of diction.
human chorionic
gonadotrogin, Develop methods for

early detection of
ectopic pregnancy.

8. Conduct basic Provide a sclentiflc Consult with American
studies on human tubal basis for correction Fertility Society and
physiology, gamete of fallopian tubal with natural family
transport, and abnormalities and planning groups.
cervical mucus, defects and for self-

evaluatlon of
cervical mucus,

9, Study the mechan- ldent ify new ap- Utilize findings and
isms for stimulating proaches to treatment recommendat ions of the
sperm production and of male infertility. NICHD Testes Workshop.

develop better methods
to evaluate Sperm

quality.
10, Study the sup- Develop methods to Consult with the
pression of testoste- alleviate infertility Society for Gyneco-
rone production in in women due to logical Investigation.
wOomen « hypersecret on of

tes tosterone.
11, Determine macha- Increase fundamental Cosponsor, in the
nisms of folllcular science base on ovar- summor of 1982, the
growth and ovuiation, fan physiology. Ovarian Workshop with

the Society for Study
of Reproduction.

Reproductive Diseases and Disorders. Program Goal: To al leviate or cure
human reproductive diseases or disorders. (Fiscal Year 1981, est.,
$1,261,000)

OBJECTIVE ACTION r NOTES
12, Eluclcate the Develop program an— Coordinate with the
rolo of erdogenous nouyncement, NINCDS.
opioids In reproduc-
tion,
13, Study catechola- Develop program an- Coordinate with the
mines as neurotrans- nouncement, NINCDS,
mitters in repro-
duction, Further studies of the

role of catecholamines
In modulating hypo-
thalamic hormone
secretions and the

N Farary,
roie of dopamine In e
acting as a prolactin v e
Inhibiting tactor are
. of urgent Importance. 37
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14, Study female
raproductive dysfunc-
tion including dysmen-
orrhea, endometriosis,
exercise~induced amen-
orrhea, and immune or
autoimmune disease.

15, Conduct resear ch
on reproductive toxl-
cology and the envi-
ronment,

16, Investigate male
gonadal dysfunction.

" Develop program an-
nouncement; encourage
studies on the eti-
ology and
amelioration of
reproductive dys-
function in women.

Develop new knowledge
on the role of nutri=-
tion In menstrual
dystfunction.

Convene experts in
field to assist in
identifying new re-

search questions.
s

z

-

Increase studies on
andrology Inciuding
factors affecting and
controlling male
reproduct ive
processes and plan a
workshop on
reproductive disease,

Coordinate with the
American Col lege of
Obstetricians and
Gynecologists.,

Coordinate internally
with research program
on Nutrition.

Broad emphasis on
reproductive toxi-
cology deserves con-
siderable attention in
view of risk for both
male and female,

Coordinate with NIEHS
and NIOSH on possibie
conference or research
workshop.

Faertility Requlation.
basic research for less
regu lation. (Fiscal Ye

Program Goal:

To Identify and develop new leads for
hazardous and more ef factive methods of fertil ity
ar 1981, est., $798,000)

0BJECTIVE

ACTION

NOTES

17.  Support fundamen-
tal work on gonadotro-
pin releasing hormone
analogs and on endo-
genous putative pep-
tides.

18. Develop ner
understandings on Ser-
toli cel l-germ cell
Interact ion and sperm
maturation,

19, Study immunocon~-
tracepticn nusing anti-
gens of sperm and zona
pel luclida.

20, Study the regula-
tion of gonadal mem-
brane receptors for
reproduct ive peptide
hormones.

21,  Study the regula-
tory mechanism of
oocyte maturation,

Increase clinical
work and studies on
subhuman primates.

Achleve purification
of the peptides,
establish assay meth-
ods, and develop
trials In laboratory
animals,

Clarify the regional
dif ferance in
epididymal function
in sperm maturation;
and clarify sperm
motility acquisition,

Expand utillzation of
monoc!onal antibody
techniques,

~

Increase clinical
work and studies on
subhuman primates.

Clarify factors In-
vwlved In the ococyte
maturation and thelir
contrcl mechanisms.

Coordinate [nternailly
with research program
on Contraceptive
Development and con-
sult with the Society
for the Study of
Reproduction and with
the Endocrine Society.

Consult with the Amer-
Ican Society of An-
drology.

Consult with a panel
of lmmunologists.

Consult with the Endo~
crine Society.

/
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Pregnancy, Birth, and the infant

The events of pregnancy, labcr, and birth are the ma jor
determinants of lifetime well-being, and the birth of a
healthy infant is a happy occasion in family life. Problems
during pregnancy and early devele naent, however, can have
tragic consequences. Infants who ‘survive a complicated
Intrauterine existence, a difficult birth process, or seri-
ous neonatal diseases may never achieve their full poten-
tial, but early recognition of risks during the fetal or
newborn period can allow for interventions to prevent long-
term disabilities.

In the last decade, significant advances were made in
the management of maternal 1llnesses during pregnancy and in
neonatal 1intensive care. They have resulted in a marked
decrease 1In mortality. Accompanying these advances, how-
ever, the increased number of low birthweight newborns who
survive has introduced a new set of problems. As a group,
premature and very low birthweight infants continue to have
a high mortality rate; survivors often suffer long-term
handicaps. Preventing such premature births will make it
possible to improve and assure the health of infants.

-

To achieve this gocl, it is necessary to understand the
biological, anatomical, and functional interrelationships of
the maternal organism, developing fetus, aad environment.
Research in this area includes basic and clinical studies of
fetal pathophysiology under various conditions, and: ganetic
and environmental aspects of normal and abnormal pregnan-
cles. It encompasses such disciplines as, pharmacology,
microbiology, and toxicology. Clarification of normal proc-
esses will help 1in 1identifying high-risk situations.
Research is also needed for a better understanding of the
birth process and factors responsible for the initiation of
labor in order to assure the delivery of a mature infant who
can thrive independently.

P

Pregnancy
Birth and
the Infant
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The program goals for research on Pregnancy, Birth, and
the Infant are:

Normal and Abnormal Pregnancies: To develop scientific
informations on normal and high-risk pregnancies to
improve the outcome of pregnancy for both mother and
infant. (Recommendations 1 through 7)

Fetal Development and Maturation: To develop scien-
tific information on normal and abnormal processes of
fetal development and maturation that will lead to a
reduction in infant mortality and morbidity. (Recom
mendations 8 through 10)

Labor and Birth: To develop scientific information on

the normal and abnormal events leading to the initia-

tion of labor and the normal and pathologic processes

of delivery to reduce the incidence of prematurity and
‘ birth injury. (Recommendations 11 through 13)

Newborn Adaptation: To develop scientific information
regarding the normal and abnormal adaptation of the
newborn infant to extrauterine existence and the dis-
orders specifically affecting the newborn to reduce

neonatal mortality and long-term morbidity. (Recom-
mendations 14 through 19)
Research Plan :
, Normal and Abnormal Pregnancies, Program Goal: To develop scientific .-

Information on normal and high-risk pregnancies to improve the outcome of
pregnancy for both motner and infant., (Flscal year 1981, est.,
$9,364,000),

OBJECTIVE ACTION - NOTES

1. Determine the *
mechanism responsible
tor the deveiopment of
pregnancy~induced hy-
pertens jon and improve
methods of diagnosls
and 1rea1'rn9nf,

Coordinate with NHLBI
and NIADDK,

Assess existing pro-
gram in the first

year; develop selec-
ted program announce-
ment In second year.

2, Develop Improved Continue support of Coordinate wlth NICHD

' Pregnancy methods of managl.g existlng research Epldemiology and Bio~
Birth and diabetic pregnancies portfolio, metry Research Program
‘' the Infant ' and study the ef fect on contract study of
of these methods on diabetes control and
pregnancy outcome, congenital mal forma-
40 tions,
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3. Study the patho-
genesis and ef fects of
apparent and Inappar-
ent maternal Infec-
tlons of the fetus and
develop Improved meth-
ods of treatment and
prevention.

4. Examine immuno-
logical interactions
between the maternal
organism and the
developing fetus.

5. Assess Impact of
maternal dlet on fetal
devel opment and mater-
nal disorders of preg-
nancy.

6., Develop more spe—
clflc methods to diag-
nose ant treat hema-—
tologlc disorders In
mother and fetus.

7. Assess the blo-
logic and soclal
impact of teenage
pregnancy on mother

and Infant,
4

.

Evaluate recommenda-
tions from research
planning workshop on
Maternal Infections
and Pregnancy QOutcome
held in May, 1981;
publish results of '
workshop and conslder
a program announce-
ment in ftirst year;
assess program in
second year, ) A

Assess oxlsting pro~-
grame

ldentify areas for
possible inclusion in
a program announce-~
ment on maternal in-
fections.

Usa staff programmlﬁg
to stimulate research
activity. -

Examine cyrrent hold-
Ings and determine
future needs for
staff programming.

-
Assess existing re-
search portfolio and
review medical |iter-
ature In first
year, In second
year, hold a research
planning workshop on
biologlc factors in
early teenage preg-
nancy and their ef-
fects upon mother and
Infant; evaluate
recommendations from
workshop,

Coordinate with NiAID
and Bureau of Bio-
logics, FDA,

/””'f”’—’—

.Coordinate Internally

with research program

on Congenlfgj Defects,
3

Coordinate internal ly
with research programs
on Nutritign, Congeni-
tal Defect5, and Men-
tai Retardation.

Collaborate with the
NHLBI,

¥

Ccllaborate with

0f fice for Materna:
and Child Health,

HSA. Collaborate in-
terhal ly with research
program on Population
Dynamics and with
NICHD Epidemiology and
Biometry Research Pro-
grame

A

Fetal Development and Maturation. Program Goal:

To develop scientiflc

information on normal and abnorma! processes of fetal development and
maturation that will lead to a reduction in Infant mortallty and

morbidity.

(Fiscal Year 1981, est., $5,861,000)

0BJECTIVE

ACT1ON

NOTES

8. Assess the ef fects
on mother and fetus of
exposure during preg-
nancy to phammaceuti-
cals, terztogens, and
environmental hazards.

Analyze data from
exlsting files and
plan a research work-
shop to develop
.recommendations for
future research
emphaslis; publish
resuilts of workshop,

€oordinate with NIOSH,
EPA, and NIEHS; col-
laborate wlth the
NICHD Epidemiology and
Biometry Research Pro-
gram and ¢ith research
program oh Congenital
Defects,

£
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9. Improve the meth-
odclogy for diagnosis
and expand the appli-
cations for diagnosing
fetal status (amnio-
centesis, ultrasound),
growth, position,
maturity, and well
being.

10, Search for and
develop improved meth-
ods for diagnosing
developmental defects
In utero.

Use staff program-
ming; consider a re-
search planning work~
shop in second year
to update recommenda=-
tions from the NICHD
Antenatal Diagnosis
Consensus Development
Conference held in
March, 1979,

Use staf ¢ program=—
ming; consider a re~
search planning work-
shop in second year
to update recommenda-
tions from the NICHD
Antenatal Diagnosis
Consensus Development
Conference neld in
March, 1979,

Collaborate with the
NHLBI and NIADDK and
coordinate internal ly
with research program
on Mental Retardation,

Collaborate with COC,
NINCDS, NCHCT, and
FDA, and coordinats
internally with
research program on
Congenital Defects.

hY
Labor and Birthe Program Goal:
norma! and abnormal events {eadi
mal and pathologic processes of delliver
turity and birth injury,

To develop sclentiflc infcrmation on the
ng to the !nitiation of labor and the nor-
Y to reduce the Incidence of prema~

(Fiscal Year 1981, est., $3,315,000),

OBJECTIVE

ACTIC

NOTES

11, Evaluate hormonal
and anatomlicai factors
and mechanisms
responsible for maln~
taining pregnancy,
-initiating labor, and
facilltating its pro-
gress. Develop and
evaluate methods for
safely arresting
premature ‘abor,

12, Encourage the
dovelopment of Im-
proved methods to
assess fetal wel |-
belng and fetal
distress prior to and
during labor.

13. Evaluate the
outcome of pregnancies
with various complica-
tions of labor.

Assess existing pro-
grame €valuate
reccmmendations from
May, 1981 research

. planning workshop on

Maternal !nfections
and Outcome of Preg-
nancy {(as it relates
to labor). On these
bases, consider a
possible program
anfitouncement in the
second year.

Assess existing pro-
gram,

Develop program an-
nouncement in flrst
year and identify re~
search needs depen-
dont upon reponse to
program announcement,

Collaborate with the
NHLBI and NINCDS,

-
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Newborn Adaptation. Program Goal:

To develop sclentiflic information

regarding the normal and abnormal adaptation of the newborn infant to
extrauterine existence and the disorders speciflicaily affecting the newborn

to reduce neonatal mortality and long-term morbidity.

est., $4,730,000)

(Flscal Year 1981,

OBJECTIVE

ACTION

NOTES

14, Develop and as-
sess improved methods
of prevention and
treatment of resplira-
tory distress syndrome
and its complications.

15, Develop Improved
methods for eariy
diagnosis, prevention,
and treatment of
neonatal Infectlons.

~

16, Improve methods
of preventlon of Rh
hemclytic disease and
Its sequelae.

17. Assess long-term
outceme of very jow
birthwelight Infants,

18, Stimylate studies
to clarlfy the patho~
phys fology, develop
better dlagrostic
methods and treatment
of neonatal dlsorders,
such as persistent fe-
tal circulation,
necrot.zing
enterocnlitis, and
metabollc prob'ems.

19, Study dIfferences
in the dispasition and
of fects of pharmaco-
teglc agents on the
newborn Infant at
various ages and
welghts.

Cont Inue, summarize,
and evaluate existing
research programe

Evaluate recommenda-
tlons from research
planning workshop on
Maternal infectlons
and Pregnancy Outcome
held In May, 1981;
publish results of
workshop and conslider
a program announce-
ment.

Plan a research work-
shop to discuss Rho-
Gam adminlstration
durlng pregnancye.

Review and evaluate
existing data. Re-
celve guidance recom-
mondations from ex-
perts In fleld for
the development of a
research announcement
In secznd year of
plan.

' Assess oxlIsting pro-

gram and Ident|
areas for lncreesed
of forts, On this
basls, develop a pro-
gram announcement in
speclflc areas In
second year of plan,

Assess existing pro-
gram and Identify
specific needs In
conjunction with
planned review on
fetal exposure to ma-
ternal medications.

Collaborate wlth the
NHLBI,

Collaborate with the
N1AID, and Bureau of
Bioioglcs, FDA.

Collaborate with
NHLBI, CDC, and HSA,

Collaborata with
NINCDS and coordlinate
internal ly with re-
search program on Men-
tal Retardatione.

Collaborate with
NALBi, CDC, and
NIADDK. Collaborate
with Of flce for Mater-
nal and Chlid Health,
HSAs Coordlinate
Internal Iy with
research programs on
Nutrition, Congenita
Defects, and Mental
Retardation.

Coltaborats with NIGMS
and FDA, and coordli-
nate internally with
research program on
Congeni“al Defects,

ERIC
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Nutrition

Nutrition reseaTch—focuses on ¢ ° continuum of human
development and emphasizes preventive approaches to
nutrition-related conditions and stresses health promotion
as well as disease prevention. The research is interdisci-
plinary and 1involves genetic, biochemical, developmental,
antﬁropometric, behavioral, and cultural aspects.

Research on infant and child nutrition is focused on
the nutrient requirements of normal, premature, and growth-
retarded infants, including the analysis of human milk, cow
milk, and synthetic formulas, and on nutritional factors of
cerebral and somatic development. In addition, research is
undertaken on the nutritional relationship of the mother and
her fetus, on abnormal metabolism of nutrient substrates,
including the biochemistry and genetics of inborn errors
that are, or may prove tc be amenable to therapy, and on the

functional development of the gastrointestinal tract and on -

the mechanisms by which foods stimulate the gastrointestinal
system.

New horizons of the fleld include cultural and behav-
loral determinants of nutritional individuality, nutritional
antecedents of adult disease, the involvement of vitamins
and trace elements in reproductive processes, nutritional
aspects of the adolescent growth spurt and problems of ado-
lescent obesity, and methods for assessing nutritional sta-
tus, particularly during infancy, adolescence, pregnancy,
and lactation.

The program goals for research on Nutrition are:

Maternal-Fetal Nutrition: To better understand the
crmplex relationship between the mother and her fetus
and the means by which nutrients pass from one to the
other. (Recommendations 1 through 5)
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Infant Nutrition: To determine the nutrient require-
ments of normal, premature, and growth-retarded infants
and to analyze the influence of human milk and synthet—
lc formula on optimal infant development. (Recommenda—
tions 6 and 7)

Dietary Therapy of Inborn Errors of Metabolism: To
assess the effect of diet on inborn errors of metabo-
lism, especially those diseases that are amenable to
nutritional management. (Recommendation 8)

Nutrition and Reproduction: To understand the involve-
ment of nutritional factors such as vitamins and miner—
als in reproductive processes, the reproductive conse-
quences of low protein diet, and the relacionship of
food resources to reproduction. (Recommend: on 9)

Nutritional Antecedents of Adult Disease: To identify
factors responsible for and prevent the development of
obesity, insulin resistance, and adipose tissve in both
normal and obese children. (Recommendation 10)

Nutritionel Aspects of Gastrointestinal Development:
To understand the process of cellular differentiation
# *and {its relationship to functional davelopment of the
intestine and to understand and develop methods for nu-
tritional management of digestive and absorptive dis-

orders 1n humaa 1infaats, children, and adolescents.
(Recoumendations 11 through 13)

flutrition and Development: To better understand: (a)
the role of nutrition as a potentiating factor in brain
development; (b) the effect of nutritional deficit and
excesses 1n physical growth and maturation; and (c¢) the
effects of non-nutritional food components on growth,
development, and health of children. (Recommendations
14 and 15)

Cultural and Bechavicral Aspects of Nutrition: To un—
derstand the influence of nutritional individuality and
cultural and behavioral factors on diet, taste develop-

ment, food avoidances, and food preferences. (Recom-
mendation 16)

Agsessment of Nutritional Status: To develop new
methods to assess uutritional status focusing on meth-
odologies that are noninvasive and pose the least
possible risk to the 1individual while being both
precise and convenicnt. (Recommendation 17)

Adolescence and Nutrftion: To identify the nutritional

needs that occur duving this period of profound trans—
formation. (Recommendations 18 through 20)

i)
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Research Plan

Maternal-fetal Nutritilon.

nutrients pass from one to the other,

Program Goal: To better understand the complex
relationship bofween the mother and her fetus and the means by whlich

{(Fiscal Year 1981, est., $2,980,000)

OBJECTIVE

ACTION

NOTES

|. Determine the ef-
tects of iron, zing,
chromium, and copper
during pregnancy on
maternal nd4rition and
fuaction and on fetal
grovth and develop-
mant.

2. Determine nutri-
tional requirements of
pregnant women with
metabolic disorders
(obesity, diabetes
meilttus, hyper-
tension, or Inborn
errors of metabolism),

3. Ui jerstand mecha-
nisms fundamental tfo
ldentifying the fetus
predisposed to intra-
uterine growth retar-
dation ({UGR); develop
curative procedures
for treatment In
utero.

4, ODetermine the of-
fect of maternal
waight gains on fetal
or necnatal status.

5« |ldentlfy nutri-
tional factors that
af fect perinatal mor-
tallty and morbidity.

Plan a workshop or
scientific semlnar;
Ident!fy areas for
study on new method=-
ologles for assess-
mant; develop program
announcemcnt for FY
1982 and FY 1963,

Strengthen NICHD

Ma Jor Research Pro-
grams in selected
areas such as dia-
betes; encourage
Mental Retardation
Research Centers to
develop research on
inborn errors of
metabolism and preg-
nancy.

Analyze data from
NINCDS Col Jaborative
Perinatal Study to
identify concomitants
of IUGR; develop
sultabie animal
model; develop a pro-
gram announcement for
grants; plan a con-
ference on nutrition
and IUGR In FY 1982,

Analyze existing
longl tudinai data
files.

Use exlIsting longi-
tudinal data files.

Y.S.~Japan Malnutri~
tlon Panel has already
issued & multi-
institute program an-
nouncement. Collabo~
rative research might
be done with the FDA
and NIADDK,

Coordinate Internally
with research program
on Mental Retardation,

Coordinate Interna!ly
with research activi-
ties on Pregnancy,

Birth, and the Infant.

Allow 5 years for pro-
gram development and
support.

Collaborate with the
coC.

Infant Nutriti_n. Program Goal:
normsl, premature, and grovth-retarded Infants
of human milk and synthetic formula on optimal

Year 1981, est.,, $5,017,000)

To doterming the nutrient requirements of
and to analyze the Influence
Infant devolopment. (Fliscal

OBJECTIVE

ACTION

NOTES

6. Dotermine the ef=-
fects of parenteral
and enteral putrition
on gastrolntestinal
development and func~
tion and on long-tern
behavioral and func-
ticonal outcomes.

Q
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Develop program an-
nouncement for grant
applications with

designated funding.

Bulld upon research
portfolio generated
by 1977 Request for
Applications on
*Infant Nutrition®
(25 grants and 2 pro-
gram projects).

The N{ADDK has a major
Interest In parenteral
nutrition for adults.
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7. Study ef fects ot
human milk and commer-
cial formulas on the
growth and health of
low blrthweight
infants,

Assess existing pro-
gram on this toplc;
cons Ider issuing a
request for proposals
for clinlcal trials
In FY 1983,

Diotary Therapy of Inborn Errors of Metabollsm.

Program Goal: To assess

the eof foct of diet on Inborn errors of metabolism, especial ly those
diseases that are amenable to nutritional management. (Fiscal Year 1981,

est., $2,035,000)

OBJECTIVE

ACT ION

NOTES

8. Sustain existing
program.

Evaluate results of
research activities
to determine new
directions,

Continue internal
coordination, particu-
larly with research
programs on Preg-
nancy, Birth, and the
infant and on Mental
Retardation.

Hutrition and Reproduction. Program Goal:

.

To understand the involvement

of nutritlonal factors such as vitamins and minerats in reproductive
processes, the reproductive consequences of low proteln diet, and the rela-

tionship of food resources to reproduction,

$677,000)

(Fiscal Year 1981, est.,

OBJECTIVE

ACTION

NOTES

9. Sustain exis*ing
program.

Revliew ongoling pro-
gram activity to
Ident ity gaps and new
questlons. ‘

Coordinate internal ly
with research programs
on Fertllity and
infert!lity.

Nutritional Antecedents of Adult Disease.

Program Goal: To identify

tactors responsible for and prevent The development of obesity, Insulin

resistanoe, and adipose tissue In both normal and obese children. (Fiscal
Yoar 1981, est., $1,360,000)

-~

OBJECTIVE

ACTION

NOTES

10. Sustain existling
progranme.

Monitor existing re-
search activity to
determine naed for
possible expansion.

4
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Nutritional Aspects of Gastroiatestinal Development. Program Goal: To

understand the process of celfuiar differentlation and its relationship to

functlonal development of the Intestine and to understand and develop

methods for nutritional management of dlgestive and absorptive disorders in
human infants, chllidren, and adolescents,

$1,396,000)

(Fls(cal Year 1981, est,,

OBJECTIVE

ACTION

NOTES

11, Increase emphasis
on development of neaw
methodologles and

bas lc research needed
to advance the fleld.

12, Expand studies on
the distribution of
digestive capabilities
among populations.

13, Inltiate new
studies on the role of
colostrum, huwan milk
formulas, and weaning
foods as stimulatoers
of gastrointestinal
development and func-
tlon.

Use staff programming
to develop studles on
cell culture and tls-
sue culture tech-
niques for the study
of developmental
processes of the gas-
trointestinal tract.

Increase programming
efforts to stimulate
basic studies on the
processes of cel lular
proll feration, dif-
ferentiation, and
migration as well as
increased research on
the immune function
of the developling
intestine.

Expand current pro—
grammatic effort to
stimulate studies on
the distribution of
Intestinal enzyme
activity among Indl-
viduals and the reia-
tionship of the dis-
tributlon to iong-
term food exposure,

Stimulate fleld by
workshop propocsed for
spring of 1982; in-
clude as part of new
program announcement
In nutrition,

Coordinate with the
NI1AODK and NIAID,
¥

The NICHD has inlti-
ated efforts in this
area., One contract
has been awarded and
staff is expandlng
programming actlvity,

Nutrition and Development.

devalopment, and health of children.

Program Goal: To better understand: (a) the
role of nutrition as a potentiating factor in braln development; (b) the
effect of nutritional deficit and excesses in physical growth and matura-
tion; and (¢c) the ef fects of non-nutritlonal food components on growth,

(Fisca) Year 1981, est., $3,592,000)

OBJECTIVE

ACTION

NOTES

14, Evaluate growth
rate for optimal phys-
lcal and functlonal
development.

ldent ify data for
analysis from exist~
Ing studles such as
Guatemala and Bogotae;
identify areas for
study.

ERIC 5.
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15 Identity effacts
of chronic and sys-
temlc dliseases, nutri-
tional imbalance,
and(or) hungar on
physical growth and
mental or motor devel-
opment .

Develop a program
announcement,

Coordinate activities
' 2lation to U.S,.~
Ju, 1 and U.S.-Indla
Drogr ams,

Cultural and Behavioral Aspects of Nutrition.

Program Goal:

To understand

the |..fluence of nutriticnal indlvidualify and cultural! and behavio.,al
factors on ylet, taste development, food avoidances, and food prefer-

onces. (Flscal Year-1981, est., $1,460,000)
OBJECTIVE o ACTION NOTES
16. Determine the im- Plan a methodological Explore possible -~

pact of environmental
variables on nutrient
requi rements,

workshor involving
nutrltional scien-
tists, anthropolo-
glsts, clinlclans,
and behavioral scien-
tists.

estab lishment of an
appropriate initial
review group for those
aspects of research
inwslving nutritlonal
behavior and anthro~

pology.

Assessment of Nutrltional Status. Pregram Goal:

To develop new methods to

assess nutritional status focusing on methodologles that are noninvasive
and pose the least possible risk to the individual while being both precise

and convenient,

(Fiscal Yaar 1981, est., ¥577,000)

OBJECTIVE

ACTION

NOTES

17, Identify markers
of nutritional status
as related to: preg-
nancy and lactation,
postpartum or postiac—
tatlion physiologlcal

ad justments, the first -
year of |ife, and
growth spurt.

Develop a program
announcement,

Work in conjunction
with Nutritlon Coordi-
natiry Committee which
pl->s to hold a work-
sh.. on the subject in
1981,

Adolescence and Nutrition.

Program Goal:

To identify the nutritional

needs that occur during this period of profound transformation. (Fiscal
Year 1981, est., $454,000)

08JECTIVE ACTION NOTES o
18. Identlfy Increase ptogramming

nutritional reculre-
ments during the
growth spurt.

19, Determine nutri-
tional needs of preg-
nant adolescents.

20. Study factors
that contribute to
food selectlon during
adolescencs,

activity to stimulate
field.

I

Develop program an-
nouncement,

.

Use results of 1979
N!CHD conference
titled "Nutrition,
Behavior, and Life
Cycle" as the basis
for stimulating this
area.

Coordélnate [nternal ly
with ~esearch programs
on Pregnancy, Birth,
and .ae Infant,

CcorJinate Internally
with research programs
on Child and Adoles-
cent Development.

Ut
[V




Sudden Infant Death Syndrome

The sudden infant death syndrome (SIDS) has been
defined as the sudden ceath of an infant or young child that
is unexpected by history, where a thorough postmorten
examinatiou fails to uemonstrate an adequate cause of
death. It is a perplexing public health problem that occurs
worldwide. 1In the United States, there are approximately
6,000 to 7,500 victias each year. SIDS has become the
leading caucsz of death in infancy after the first month of
life. It-ogcurs more frequently in males than in females,
and .in non¥hites more than in whites. 1Infants from low-
income families, those who may have had recent infections,
and premature infants also are more likely to become SIDS
victims. -~

2
!

Research on SIDS covers a broad range of concerns and
is directed toward understanding the causes and underlying
mechanisms of the syndrome. Tt focuses on the victim, the
family, and the environment in which the SIDS infant lived.
Efforts are made to identify infants at risk of becoming
victims; determine the relationship between high-risk
pregnancy, high~risk infancy, and SIDS; and understand the
psychological impact of a SIDS event on parents, siblings,
and the extended family. The overall objective of research
on SIDS is to identify preventive approaches.

The program goal for research on Sudden Infant Death
Syndrome is:

Sudden Infant Death Syndrome (SIDS): To understand the
developmental, physiological, and pathological mecha-
nisms that contribute to the sudden and unexpected
death of an infant, with a view toward identification
of infants at risk for SIDS and the development of
preventive approaches. (Recommendations 1 through 3)

Ed
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Sudden Infant Death Syndrome (SIDS). Program Goal

.

: To understand the

developmental, physiologlcal, and pathological mechanisms that contribute
to the sudden and unexpected ‘death of an infant with a view toward identi-
fication of infants at risk for SIDS and the development of preventive

approaches,

(Fiscal Year 1981, est., $4,000,000)

OBJECTIVE

ACTION

. Continue efforts
to determine under-
lying causes and mech-
anisms of sudden in-
fant death,

2, ldentify risk fac-
tors for SIDS.

3. identify behav-
ioral considerations
with regard to at risk
SIDS infants and fami-
lies of SIDS victims,

l
|
|

.
|
|
|
|
;
.
I
|
|

v
'

P s -
)

Monitor existing grant
activity, stimulate
submission of new
grant applications
that address hypothe-
ses relative to SIDS
program objectives.

Complete data collec-
tion under NICHD Coop-
erative Epidemiology
Study on SiDS Risk
Factors, analyze these
data.

Design an appropriate
prospective study to
test the validity of
risk factors identi-
tied from data analy-
sis. Issue RFPs for
sophisticated analy-
SiSe

Develop piogram an-
nouncement and iden-
tify needed research.

Coordinate with Office
of Maternal and Child
Heaith, HSA, and inter-
nally with research pro-
gram on Pregnancy,
Birth, and the Infant.

No systematic studies
have yet been underTaken
concerning the impact of
social, cuttural, and
sexual factors on the
grieving process or on
coping with the loss of
a family member.

Lifest/las most likely
o contribute to poor
pregnancy outcomes, and
possibly S'DS, need to
be identivied,

Office of Maternal and
Chitd Health, HSA, SIDS
information and Cour-~
seling Centers provide
resources for investiga-
tions, coordinate ef-

&,
')l,

forts with the NiMH.
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Congenital Defects

Each year in the United States, 7 percent of all babies
are born with or develop mental or physical defects. One
fifth of all infants who die by ‘the age of 4 do so because
of congenital defects. In addition, a major proportion of
miscarried pregnancies are associated with developmental
defects.

Congenital defects are defined as structural, func-
tional, and biochemical anomalies that are initiated in the
human organism prior to birth or shortly thereafter and
cause immediate or delayed abnormality. Causes may be
geretic, chromosomal, or environmental and can affect the
developing embryo, fetus, or child. Most often develop-
mental defects appear to result from abnormal interactions
of genetic and environmental factors. The etiology of 65 to
75 percent of all congenital defects, however, is still
unknown.

The Institute encourages research on the causes of
congenital defects. Studies of etiologic factors, normal
and abnormal basic developmental mechanisms, and clinical
entities are emphasized. A combined clinical and biologic
approack may Jead to a better understanding of the processes
resulting in congenital defects.

The program goals for research on Congenital Defects
are:

Developmental Genetics: To define mechanisms important
to basic and clinical problems in developmental genet-
ics. (Reccmmendations 1 through 5)

Developmental Biology: To identify the developmental
bases underlying normal mammalian differentiation and
morphogenesis. (Recommendations 6 through 10)




Teratology: To prevent and ameliorate birth defects
due to genetic, environmental, and multifactorial
cause. (Recommendations 11 through 16)

Developme¢ntal Imrunology: To understand the untogeny
of immune defenses in order to prevent infections
and immunologic disease important to the maternal-
placental-fetal complex, the newbern, and infant.
(Recommendations 17 through 20)

' Research Plan

Developmental Genetics. Program Geal: - To define mechanisms important to

ERIC
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basic and clinical problems in developmental genetics.

(Fiscal Year 1981, est., $5,434,000),

OBJECTIVE

ACTION

NOTES

1. tdentify gene
products essential to
critical stages of
development,

2. Improve chromosome
resolution techniques,

3. Conduct aiagnostic
studies of genetic
disorders through
fetoscopy.

4, Conduct clinical
and baslic genetlc
studies on skeletal
dysplasias and limb
development,

Cons ider development
of a program an-
nouncement; use staff
programming to devel=-
op needed research.

Receive guidance
recommendations from
experts in fieid; and
include in possible
pregram announcsment.

Assess rasu!ts of
1981 program
announcement on basic
and clinical studies
of normal developiment
and developmental
defects; use staff
programming to
develop needed re~
search.

Stimulate research on
genetic aspects of
limb development
through possible pro-
grain announcement on
normal and abnormal
limb development,

Coordinate internally
with research program
on Mental Retardation.

More knowledge is
needed on gene
products inwived in
dovel opmental a2noma-
l1es with known
chromosome (or
segment) .aberrations.

Coordinate internally
with research program
on Mental Retardation.

Studies are needed to
facilitate correlation
of cytogenetic with
biochemical analyses
of chromosomes,

his area includes the

application of chromo-
somal analysis to map
the normal and aLnor-
mza! human genome,

Coordinate with the
NI1ADDK,

Scope of ra<aarch
should Include family,
twin, and population
genetic studies to
identify frequency and

Congenital action of mutant

Defects genes, and to separate
genetic from environ-
mental causes of ab-

54 norma! development.




V4
5. Study fundamental Assess results of Coordinate with the
genetic mechanisms 1981 program NIGMS and internally
underlyling normal announcement which with research program
development and gene~ emphasizes mammailan on Mental Retardation,
tic disorders; deter- genetics ang
mlne the developmantal recommendat ions from Studies are needed on
timing of genes. 1981 NICHD cytoge-~ genetic regulatory
netics conference, mechanisms including
Stimuiate studies In characterization of
areas ldentlfied for gene structure, tran-
emphas is, scription, ribonucleic
acid processing, and
trans lation.
Developmental Biology. Program Goal: To identify the deveiopmental bases
underlying normal mammalian differentiation and morphogenesis. (Fiscal
Year 1981, est., $6,880,000)
OBJECTIVE ACTION NOTES
6. Study central ner- Use staff programming Coordinate wlth the
vous system develop=- to encourage research NINCDS and internally
ment and elucidate activity. with research programs
hormonal influences on on Nutrition and
brain development. Mental Retardation.
7. Conduct ?Imb Assess existing pro- Studies are needed on
developmen studies. qram; encourage re- the formation of 1imb
search through pos- bud, myogenesis, chon-
sible program an- drogenesis, and induc-
nouncement, Plan a " tlve Influence of neu-
conference to rons.
strengthen genetic
and developmental
blology cross-
fertilization.
8. Study cytoplasmic Use staff programming Coordinate internally
substances In eariy to encourage research with research programs
development. activity. on Fertility and
Inferttlity and Mental
Retardation,
9. Expand studies on Plan a conference to The fleld of pattern
pattern formation. receive guidance formation needs stimu-
recommendations. lation because of its
| importance to human
| development,
10. Study fundamental Encourage studies on Coordinate with the
processes underiying mamma | fan NIGMS in area of non- Congerital
mamma!ian development. development ., mammal ian development, Dotart:
Maintaln current )
efforts in non-
mamma fian studies. 55
O
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Teratology. Program Goal:

To prevent and amellorate birth defects due to

goneflc, environmental, and multifactorial cause,
1

,917,000)

(Flscal Year 1981, est,,

0BJECTIVE

ACTION

NOTES

11, Develop animal
models and culture
bloassay models for
studies of mal forma-
tlonse

12. Study metabolism,
axcretion, and deposi-
tlon of teratogens
during development,

13, Determine basic
mechanisms of action

* of teratogens (gene-

environmental af fects)
and Identify genetic
differences in drug
metabolism,

14. Evaluate ultra-
sound exposure during
embryonic development
and study other envi-
ronmental Influences
such as nutrition,
maternal metabollic Im=-
balancss, lonizing
radiation and thermal
variations as etlo-
logical factors In the
cause of birth

de fects.

15. Conduct studies - °

on limb bud davelop-
mont and i 9 malfor-
mations.

Staff programming
will be continued In
this rapldly expand-
ing flelde Progress
wili be monitored fcr
application to devel-
opmantal problems.

Emphasis will be
given to those agents
that are known or
suspected teratogens
and wil!l focus on

ef fects on early

deve lopment,
Metabollsm will be
emphasized in search-
ing for mechanisms of
teratogenesis that
will lead to studles
at the cellular and
mlecular levels of
deve | opment.

Assess existing pro-
gram; use staff pro-
gramming to identify
needed areas for
Sde‘

Assess exlsting pro-
gram particularly
with reference to
work that emphasizes
ultrasound expo-
sures AlSo assess
maternal nutrition,
diabetic pregnancies,
radiation, and heat
sensitive systems.

Encourage research
through possible pro-
gram announcement,
Plan a conference to
strengthen genetic
and developmental
biology cross—
ferti!ization.

Coordinate through
NICHD Work Group on
Genetics and Terato-
logy; cocordinate with
the NIEHS,

Coordinate with the
NIGMS, NIEHS, CDC, and
tho NICHD Work Group
on Genetlics and Tera-
tology. ‘

Genetics differences
between strains and
between species may
alter the capabiiity
of organisms to trans-
port or metabollize
teratogens.

Coordinate activities
with the FDA and NCI
and internally with
research programs on
Pregnancy, Birth, and
the Infant, and
Nutrition.

Coordinate with the
NIADDK, The 1imb is
especially sensifiive
to teratogenic influ-
encos. Studies of the
underlying teratogenic
mechanisms complement
the Investigations of
! imb~bud formation,
myogenesis, chondro-
genesis, and Inductive
fnfluence of neurons
in limb development
and the studies of
skeletal dysplasias.




Conduct biochemi-

16,
cal and physiological
studies In behavioral
teratology.

Use staff programming
to develop thils re-
search area,
Blochemical or
physlological studies
assoclated with the
functional component
are of particular

interest, ’

Coordinate internally
with research program
on Mental Retardation.

Developmental [mmunology.

Program Goal:

To understand the ontogeny of
immune detenses Tn order to prevent Infectlons and immunologic dlsease im-
portant to the maternal-placental~fetal complex, the newborn, and infant,

fections and immuno—
logic vulnerability,

19, Conduct resear ch
on the Immunology o*
breast milk,

20. Study maternal~-
fetal Immunologlic
. Interact ions.

ERIC
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aligned with studies
in ontogeny but may
require the develop-
ment of an announce-
mont in the second
year.to focus

of forts,

Staf f programming

based on the 1979

NICHD conference on
"Immunology of Breast «|
Mitk" will be used to
advance this research
area toward specific

goals.

Staf f programming
will be used to
identify areas for
study based upon the
1981 international
conference on
reproductive

ology.

Immun -~

(Fiscal Year 1981, est., $4,429,000)
OBJECTIVE ACTION NOTES
17. Conduct basic Assess existing pro~ Coordinate with the
studles on ontogeny of gram. The May 1976 NI1AID,
immunity. NICHD conference,
"Developmen“.of Host The fetal and newborn
Defenses," focused on Immuno logic defenses
the research needs must combat an envi-
and has provided ronment of foreign
stimulus to program proteins capable of
growth. causing aliergic con-
ditions, drugs that
produce adverse reac-
tions, toxins that
af fect developmental
processes, and infec—
tlous agents capable
of producing disease
and mal formations,
18. Study newborn in- This area Is closely Coordinate inte-nally

with research program
on Pregnancy, Birth,
and the Infant,

Assess findings of
NICHD/NIAID Conference
on Maternal Infection,
1981, to identify new
research questions.

Collaborate internally
with research program
on Nutrition,

The means by which a
geneticaliy non-
Identical fetus Is

to lerated 1mmunologi-
cally by the mother
are not adequately
understood, It is
also essential to
understand the mechan-
isms that control pas-
sdge of maternal serum
proteins and other
substances across the
L placenta. .

6.

(angenmty
Deter 1
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Mental Retardation

!

There are about 6.6 million retarded Americans and an
estimated 20 to 25 million people in families in which ther~
i1s a mentally retarded person. Originating in the develop-
mental periods and extending throughout the lifespan, mental
retardation exacts a heavy toll on the retarded, thelr
familics, and the national resources. Current evidence
irdicates that the causes of mental retardation are bio—
logical, psychological, and social, and can occur in com-
bination in a single individual. The more severe cases are
agsoclated with orgenic defects. Genetic factors, metabolic
disorders, and prematurity or other disturbances during
pregnancy are a few of its determinants, but infection or
injury at birth or ir early childhood may also underlie the
more gsevere forms. The milder forms of mental retardation
constitute the largest number of cases and are concentrated
in famiiies characterized by low income, poor education, and
disadvantaged life circumstances.

Although 200 factors, acting either alone or in various
combinatlions, have been identified or suspected ae causative
agents, little is known concerning the mechanisms by which
developmental perturbations result in mental deficiency.
Mental retardation research is directed toward: isolating
particular factors that can cause abnormal brain maturation;
1dentifying direct and indirect soclal, economic, and
cultural influences on the occurrence of mental retardation:
and finding the means to ame) iorate the condition of
those who are affected.

The program goals for research on Mental Retardation
are:

Genetics/Down Syndrome: To understand the biolegical Mental
and biochemical processes of genetic disorders and Retardation
their developmental consequences. (Recommendations 1

through 5) 59




Early Dilagnostic and Intervention Studies of High-Risk
Infancy: To develop methods for (l) early detection of
infants with a high degree of risk for becoming men-
tally retarded; and (2) early intervention with infants
at risk to prevent or ameliorate mental retardation.
(Recommendations 6 ard 7)

X
Amelioration aand Rehabilitation: To develop new
knowledge on methods of care, training, and treatment
for the purpose of enabling the retarded person to
effect his/her optimal adjustment to community life.
(Recommendations 8 through 11)

Developmental Neurology: To understand the developmen-
tal neurological processes as they relate to mental
retardation. (Recommendation 12)

Behavioral Teratology: To elucidate the role of
teratogenic agents as causes of mental retardation.
(Recommendation 13)

Blood-brain Barrier Mechanisms: To understand the
mechanisms of the blood-brain barrier as they relate to
mental retardation. (Recommendation 14)

Psychobiological Maturation: To understand the funda-
mental processes of psychobiological maturation in
relation to mental retardation. (Recommendation 15)

Research Plan

Genetics/Down Syndrome. Program Goal: To understand the biologica! and
blochemical processes of genetlc disorders and their developmental conse-
quences. (Fiscal Year 1981. est., $3,992,000)

OBJECTIVE ACTION NOTES

1. Study the funda- Complete contract Two of the three genes
mental processes in- deveiopment of the responsible for Down
volved In nondisjunc- mouse model as a re- syndroms and !ocated on
tion as a cause of source for study of human chromosome 21 have
Down syndrome. trisomy 21. been ‘'mapped" on mouse
chromosome. The third
gene appears to be on
mouse chromosome 16
also.

Upon completion, de- Provide advance notice
velop an announcement to the NIGMS and NINCDS.
indicating _vailabii- Coordinate with the
Mental ity of the mouse mode! NICHD Office of Research
Retardation and provide for its Reporting for press
dissemination to in- release advisory to con-
vestigators, sumer speclal interest

60 groups.
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2. Elucidate the
causes and concomi-
tants of the Fragile X
syndrome.

3. Achieve fundamon-
tal understanding of
the basic mechanisms
undertying genetic
disorders.

4, ldentify preven-
t+ive approaches to the
newly emerging problem
of materna! phenyl-
ketonuria (PKU),

Use ~taff programming
to initiate and con-
duct epidemiologicai
studier to define’
the phenotype of the
Fragile X syndrome.

Initiate studies on
optimum tissue culture
conditions that would
maximize identifica-
tion of the Fragile X,

Encourage research on
mathods appropriate
for development of
prenatal diagnostic
techniques for Frag-
iie X.

Conv-ne experts in
cytogenetics in 1981
to provide guidance
recommendations,

Advance studies of
gene mapping fech-
nology by use of
somatic cell hybridi-
zation.

initlate stucies con-
cerned with methods of
genome analysis using
recombinant ONA tech-
niques.

Initiate gone mapping
studies using gene
I inkago.,

Use staff programming
for studies of behav-
ioral genetics in in-
vertebrates and iabo-
atory mammals.

Identify research
questions and require-
ments for a multicen-
ter effort. Support
with staff programming
and monitoring,

Study the effects of a
low phenylalanine diet
prior to and during
pregnancy to determine
the ef fects on devel-
opment of the fetus.

Fragile X syndrome is

second only to Down syn-

dromy in the frequency
of genetically ceter-
minad cause of mental
retardation. Tnere ls
a high incidence of
miid mental retarda-
tion among the carriers
of the Fraglie X.

Coordinate with the
NIGMS,

Cocrdinate irternally
with research program
on Congenital Defects.

Coordinate with the
Office of Maternal and
Child Health, HSA.

Women with PKU who have
matured to normal adult-
hood with help of eariy
childhood dietary care
are now entering their
reproductive years.
Without preventive in-
tervention, the inci-
dence of PKU will rise
to the levels seen
during the years bafore
dietary therapy for PKU,

Menta
Retardation
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5. Sustain broad
program of research
concerned with under-
standing the fundamen-
tal processes involved
in genetically deter-
mined disorders in-
cluding errors of
motabolism,

|

Use stattf programming
to susta’n basic
programs of studies
concerned with under-
standing genetically
determined cisorders.

Coordinate with the
NIGMS.

Early Diagnostic and Intervention Studies of High-Rlsk Infancy,

Program

Goal:" To develop meThods for The (1) early defection of infants with a high
degree of risk for becoming mentaily retarded; and (2) early inrervention

with infants at risk tc prevent or ameliorate mental retardation.

Year 1981, est., $2,474,000)

(Fiscal

O0BJECTIVE

ACTION

NOTES

6. Corduct studies
designed to esiablish
indicators of early
risk status in bio-
logically and environ-
mentally vulnerable
infants.

7. Conduct studies
leading to the devel-
opment of early meth-
ods for intervention
with risk infants that
either prevent and(or)
ameliorate potential
mental retardation,

Encourage this devel-
opment in Mental
Retardation Research
Centers (MRRCs) asso~
ciated with a Univer-
sity Affitiated Facil-
ity (UAF); effect
stronger research
association with
obstetrical and peri-
natology units related
tn the MRRC.

C *ermine risk varl-
ab,es associated with
implantation, preg-
nancy, birth, the
neonatorum and early
infancy as these
relate to risk for
later retarded devel-
opment.

Initiate studies on
early psychoblological
maturation with spe-
cial reference to
indicators of rlsk
status.

Study different strat-
egies to alter parent
(caregiver) transac~
tions wjth the infant
at risk to optimize
the infant's cognitive
devel opment.

Investigate methods

appropriate to differ-
ent population groups.

b

'

tJ

Coordinate with Direc-
tors of MRRCs, UAFs, and
interna!ly with research
programs on Child and
Adolescent Development,
and Preynancy, Birth,
and the Infant.

Consider holding a
workshop in conjunc-
tion with the 1982
meeting of the Ameri-
can Association on
Mental Deficiency.

Consult with the Office
of Special Education and
with the National Insti-
tute for Handicapped
Research, U.S. Depart-
ment of Education.

Service activities by
physical therapists are
rapldly increasing for
this area. This activ-
ity is moving ahead

wi thout adequate scien-
tific basis.




Study methods of psy-
chomotor stimulation

of the Infant at risk
as these might be em~
ployed tc facilltate

cognitive devel opment
and adaptive behavior.

Study the benefits of
methods of interven-
tion for infants at
risk as a function of
the age of child at
time of intervention
and the duration of
intervention.

Amelioration and Rehabilitation,

Program Goal:

To develop new knowiedge on
methods of care, fralning, and treatment for the purpose of enabling the
retarded person to effect his/her optima! adjustment to community |ife.
(Fiscal Year 1981, est., $3,216,000)

OBJECTIVE

ACTION

NOTES

8. tudy effects of
delnstitutionalization
and normaiization,

9. Study impact of
famlly varlables upon
the retarded child
reared In own home.
tnclude impact of more
severely retarded
(multiply handicapped)
chlldren on the fam-
ily.

10. Study the impact
of depriving environ-
ments upon psychobio-
logicatl problems of
meontal retardation.

11, Study alternative
patterns of care.

Initiate surveys; ex-
plore desirability of
Issulng a collabora-
1ive program announce~
ment with appropriate
agencies.

Plan a conference con-
cerned with research
on the family and the
retarded child,

Use statf program-

Ir *tc develop longi-
tuv.nal studies on
interactions of envl-
ronmental variables In
shaping course of cog-
nitive development.

Use staff to identify
research questions in
areas Including:

(a) foster care,

{(b) Intermediate care
facilities, (c) com-
munity residences, and
(d) community at?i-
tudes.,

Consult with Bureau of
Develoomental Disabili-
ties, Office of Human
Developrnent Services.

Involve National Associ-
ation of Retarded Citi-
zens In planning confer-
ence to be one in the
Mental Retardation
Research Centers series
of conferences providing
for wide dissemination
of new research knowl-
edge.

Coordinate with the
NIMH,

ERIC
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v OBJECTIVE ' ACTION

14, Study regulation ' Sustain staff program-
and deveiopment of ming efforts.

Developmental Neurology. Program Goal: To understand developmentai neuro-
logical processes as they relate to mental retardation. (Fiscal Year 1981,

est., $8,363,000)

OBJECTIVE . ACTI0OM

I —

NOTES

12. Explore neuro- Use staff programming
legical development to sustain a strong
with reference to men- effort, Give atten-
tal rerardation. tion to research in
areas of neurobiology,
neuroanatomy, neuro-
chemistry, and neuro~

pharmacology.__; N

—— — =X TLTL T T TR

The NiNCDS emphasizes
research in this area;
the NICHD enters this
area when neuroiogical
development is consid=~
ered in relation to

other organ systems.

Behavioral Teratology. Program Goai: To elucidate the role of teratogenic
agents as causes of mental retardation. (Fiscal Year 1981, est., $13,000)

*

0BJECTIVE ACTIOH

NOTES

+
[

13. «ay foundations Review and plan a
for development of strategy to improve
improved methods of teratological studies
toratological investi-* wusing animals for
gation, study of effects on
higher order cogni-
tive and behavioral
variables.
[
Consider a workshop on
I this topic.

Coordinate internally
with research program on
Congenital Dafects.

Uniform and agreed upon
standards for animal
studies involving study
of teratological agents
.re needed.

1+ —

Blood-brain Barrier Mechanisms. Program Goal: To
of the blTood-brain barrier as they reiate to menta
Yesr 1981, est., $493,000)

understand the mechanisms
| retardation, (Fiscal

NOTES

btood-brain barrier I
mechanisms.

Coordinate with the
NINCDS.

Psychobiologicul Maturation. Program Goal. To understand the fundamental
processes ot psychobiological maturation in relation to menfal retardation,

(Fuscal Year 1981, osf., $4,345,000)

OBJECT IVE ? ACTION
.

15, Study early Uso staff programming
puychnblological to sustain and direct
maturation in retation ' sftudios as follows:
to mental retardation, (a) peripheral and
central sensory sub-
systems and physio-

© logical strategies of
" information processing
' at different matura-
! tional stages,

¢t (b) developmental

% elaboration motor
i

i

|
|
1
!

behavior, (c) matura-
tion of synaptic or-
ganizations involved
in motivsational sys-

y tems, (d) biochemical

NOTES

Coordinate with the
NINCDS and NIMH and in-
ternal !y wiih research
programs on Pregnancy,
Birth, and the (nfant,
and Child and Adolescent
Development.




i pharmacolody of pro-

!

tection and interneuro-
na! systems of the im- |
matura, nervous system, !
and (e) changing }
pharmacological prop- |
erties uvf different E
synaptic subsystems in
vivo and ,in vitro. i

e L LT e T i §

»e,
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.Child and Adolescent D.e\(elo'prhent.

- . N

v

Research on child and adolescent development encom-—
passes the development of human behavior from the perinatal
period through infancy, childhood and adoléscence, into
early maturity. Its major c¢oncern 1is to determine how the
interdaction of biological, psychological, social, and
environmental factors results in normal behavioral develop-
ment, and to identify those factors that interfere with 'such
development. T

~

-~

Five major areas are subsumed within this program:
(1} developmental behavioral biology, including the study
of brain-behavior relatioﬁships, the biochemical, .physio~
logical, and hormomal bases of behavior, sensory-motor
processes, and the reciprecal relationship between bilclog-
ical disease states and psychosocial factors; (2) lezrning
and cognitive development,® including perception, memory,
reasoning, and comprehension; (3) the development of com-—
municative abilities (speech, language, reading); (4) social
and affective development, 1ncéyding parent-child relations,
tamily dynamics, peer relations, social learning and assump-

tion of social roles, and the role of temperament and
affect; and (5) health-related behaviors, including behav-
loral aspects of children's adaptation to physical illness,
disease, or disability, and the psychosoclal factors that
lead to health-endangering or health-fostering attitudee and
behaviors in children.

Processes and factors specific to each stage of devel-
opment are studied as well as the behavioral development of
children born at biological risk. Research is also focused
on learning problems, delayed or 1impaired speech and lan-—
guage development, and Treéading disabilities.




-————————————————————————————————————————————f:-—————————-——“——___________"‘n

The program goals for research on Child and Adolescent
Development are:

. Developmental Behavioral Biology: To acquire new
knowledge on the biological basis of behavioral devel=-
opment. (Recommendaticns 1 through 5)

Learning and Cognitive Development: To better under-
stand the sequential development .f learning and j
cognitive abilities during infancy, childhood, and
adolescence. (Recommendations 6 through 8)

. Social and Affective Development: To better understand
the process of, and those factors that foster or

impede social and affective development in infancy,
childhood, and adolescence. (Recommendations 9 through
11)

Development of Communicative Abilities:" To understand
the factors that facilitate or impede children's
acquisition dnd development of speech, language, and
reading. (Recommendations 12 though 14)

Health-Related Behaviors in Childhood and Adolescence:
To understand the precursors, concomitants, and seque-
lae of heglth~ and illness-related behaviors in chil-
dren. (Recommendations 15 and 16)

Research Pian

Developmantal Behav oral Biology. Program Goal: To acquire new know i edge
on the biological basis of behavioral development. (Fiscal Yezr 1981, est,,
$1,791,000) )

OBJECTIVE ACTION : NOTES

1. Study the benefic
basis of behaviors,
such as learning,

Expand the present
program of support,
Increase emphasis on
(1) basic animal

Coordinate internally
with research programs
on Pregnancy, 8irth, and

social and cognitive
abillties, and temper~
ament, and of bahav-
foral deficits during
developme: /.

2. Detarmine the role
of specific hormones,
and their interac~
tions, at different
stages of the Mfe

studies of gene-
tehavior retatlonships
and (2) genetic basis
of learning and read-
ing disabillities (dys-
lexia).

Expand the present
program of support.
Increase emphasis on
early prenatal and
pubertal stages of

Chikd and cycle, in +he deveiop- development,
Adolescent ment of behavior, in-
Develcpment cluding behaviorat Plan 3 workshop on the
defects, Impact of puberty on
. behavioral develop-
68 ment .

ERIC
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3. Determine the
interrelation of brain
mechan i sms and beohav-
ior in the course of

development, including
hemispheric speciali-
zation of function,

neural plasticity, and
the neural correlates
of specific behaviors.

4, Study the eof fect
of prenatal and peri-
natal factors on
pehavioral development
including the role of
intrasterine factors
and those that occur
postpar tem.

5. Study the role of
basic sensory ang
psychomotor processes
in behavioral develop-

Expand the present . Coordinate with the
program of support. * NINCDS and NiIMH and in-
Increase emphasis on | ternally with research
the neurophysiological , program on Mental Retar-
basis of learning cog~ : dation,

nitive abilities, and

language, including ‘

learning and reading

disabilities,

Plan a workshop on

electrophysiological

correlates of learn-

ing, cognition,

speech, and reading.

Expand scope and leve! Coordinate internally

of support through with research programs
increased stafé pro~ on Pregnaiicy, Birth, and
graming activity, the Infant, and Mental
Plan a workshop on Retardation.

perinatal biological
factors that lead to
delayed or impaired
behavioral develop-
ment, including dif-
ficulties in learning,
cognitive abilities, !
and social interac- '
+ion,

Fxpand existing pro- Coordinate with the
gram with emphasis on NINCDS and NEI and in-
+the human neonate in- ternally with research
cluding studies of '+ program on Mental Retar-
intants born at risk.  dation,

Learning and Counitive Developmant. Progrsm Goal: To better understand the

sequential development of learnina and «.gritive abillties during intancy,

childhood, and adolescence. (Fis..) Year 1981, est., $3,172,000)

OBJECTIVE

6. Study the develop-
ment of both simple
and complex cognitive
abilities during in-
tancy, childhood, and
adolescence, i~c'uding
learning, percept.on,
memory, comprehension,
and reasoning.

7. Study the devel-
opment of the ability
of the infant and the
young chilu %o orient
to and perceive visu-
al, auditory, tactiie,
and other perceptual
stimuli,

ACTION NOTES
Increase emphasis on Coordinate internally
learning and cognitive with research program on
abiltties in middle Mental Retardation.

childhood and adoles~
cence, including stud-
ies of learning dis-
abilities.

Incraase emphasis on
verceptual deve.op-
ment during the post-

e
infancy stage of A;;;::::
childhood. De ocpme !
69
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8. Study the develop-
ment of short-term and
long-term memory abil-
ities In infancy and
childhood.

Encourage additional
research on the role
of memory processes

in learning and com-
munication, including
learning disorders,
dyslexia, and develop-
mental disabilities,

Coordinate internally
with research program on
Mental Retardation,

Social and Affective Development. Program Goal: To better understand the

prozess of, and those factors that foster or impede, social and affective
development in infancy, childhood, and adolescence.

est,, $969,000)

(Fiscal Year 1981,

OBJECTIVE

1
ACTION

NOTES

9. Determine the pro-
cess of socialization
of the child within
the family, from
mother-infant inter-
action in irfancy,
throug!, the develop-
ment of reciprocal
social relations with
others during child-
hood. to assumption of
adult roles in adoles-
cence.

10. Identify ecologi-
cal determinants out-
side the home that
affect social develop-
ment, including rela-
tionships with peers
and adults, in day-
care, school, and
neighborhood settlings,

11, Study the rela-
tion of affect and
temperament to blo-
logical,” social, and
cognitive factors
during development.

txpand existing pro-
gram of support, with
increased emphasis on
parental interactions
with children at risk.
social learning,
developmeat of pro-
“social and gender-
specific behaviors,
and the impact on
children of family
disruption and differ-
ences in family compo—
sition,

Increase emphasis on
social learning, pro-
socia! and sex-role
development, peer re-
lations, and develop-
mont during early and
late adolescence,

Expand the existing
program of support,

Coordinate with the NIMH
*nd internally with re-
search programs on
‘4ental Retardation and
Population Dynamics,

”

Coordinate with the NIMH
and intornally with re-

search program on Popu-

lation Cynamics.

Coordinate with the
NIMH,

Development of Communicative Abilities.

Program Goal: To undec‘stand the

vactors that facilifate or impede wiTh children's acquisition and develop-
ment of speech, language, and reading. (Fiscal Year 1981, est., $4,081,000)

e

ACT 1 ON

- —‘T

0BJECTIVE ‘P
12, Study phonotogi- ! Expang existing pro~
cai development, In- i gram of support with
cluding the nature and | increased emphasis on
role of speech sounds |, comparative studies of
and how they are ac-~ speech development in
quired and used in the non-Eng!ish language
course of language users.
development,
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13. Conduct research
on the process whereby
children learn the use
and relationship of
words to each other

(grammar and syntax),

and acquire the abil-
ity to understand word
meanings (syntax).

14, Study the devel~
opment of reading
abitity in children,
Including the nature
and causes of reading
disability (dyslexia).

Increase emphasis on
the relation ot lan-
guage acquisition to
learning, the develop-
ment of cognitive
abilities, and social
competence.

Plan a conference on
the interralations of
cognitive and laWguag
development. .

Plan an interdiscipti-
nary workshop .on pres-
ent status and future
directions for re-
search on dyslexia.

Coordinate with the

NINCDS and NIMH and in-
ternally with research
program on Mental Retar-

dation.

Coordinate wlth the
NINCDS and NIMH,

Health-Related Behaviors in Childhood and Adolescence. Program Goal: To

understand the precursors, concomifants, and sequefae of health- and illness-

related behaviors in chilidren, (Fiscal Year 1981, est., $2,191,000)

OBJECTIVE

ACTION

NOTES

15. Conduct research
on i'lness-related be~
haviors and on behav-
ioral aspects of the
child's adaptation to
physical illness, dis-
ease, and disability,
both acute and chron-
ic,

16. Study heaith-
related behaviors,
including psychosocial
factors that lead to
attitudes and behav-~
iors in chitdren that
either endanger or
toster health.

Continue and expand
current program of re-
search to include
family-oriented stud-
Tes of physically ill
and handicapped chil-
dren, as well as the
child's adaptation to
physioiogical growth
changes, such as pu=-
berty and menstrua-
tion,

Conti..ue current pro-
gram of support, with
emphasis on studies on
the development of
preventive health
practices.

Coordinate with appro~

priate NIH Institutes
and with the NIMH.

Coordinate with other
NIH and ADAMHA Insti-
tutes.

Child and
Agolescent
Development
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Contraceptive Development

Research on contraceptive development focuses on
new and improved methods of fertility regulation for men
and for women that are safe, effective, inexpensive,
reversible, and acceptable. The objective of this research
18 to develop an array o: methods that couples in all
population groups can use successfully.

Research activities included in chis category are:
(1) synthesis and biological evaluation of new compounds
that may affect reproductive prccesses in the male or
female; (2) the development of technology for improved
administration of contraceptive drugs; (3) the development
of improved vaginal and uterine contraceptives based on
chemical or physical methods; (4) clinical trials of sex
steroids and peptides for suppression of sperm production
and the consequent development of chemical contraceptives
for men; (5) clinical and toxicological evaluation of
long-acting progestin as a female contraceptive; (6) labora-
tory studies and clinical trials to develop and evaluate
antifectility methods based on periodic abstinence; and
(7) studies required to clarify mechanisms of action of
specific contraceptive drugs.

The program goals for research on Contraceptive
Development are:

Drug Development: To develop safe and efficacious
drugs for fertility regulation in both sexes. (Recom—
mendations 1 through 6)

Barrier Methods: To develop improved methods of
barrier contraception that will contribute to better
efficacy and acceptability. (Recommendations 7 and 3)

Drug Delivery Systems: To develop improved methods of
drug administration. (Recommendations 9 and 10)

7
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\ . * Reagent Supply: To provide sﬁéport for the development

- ) and distribution of reagents critical for studies on

* reproductive processes. (Recommendation 11)
Natural Family Planning:* To conduct research on new
approaches to natural family planning and fertility
awareness. (Recommendation 12)

Research Plan

Drug Development, Program Goal: To develop safe and efficacious drugs for

ferglilfy regulation in both sexes. (Fiscal Year 1981, est., $5,353,000)

0BJECTIVE ACTION NOTES

t.  Conduct cllinlcat Conduct animal safety Projected studies in-

trials on luteinizing studles and phase | volve safety assess-

hormone releasing hor- clinical studles, ment of LHRH antago~

mone (LHRH) analogs. nists and new
agonlists,
The Population Council
and the Agency for
International Devel-
opment collaborate In
safety assessment,
Industrial sponsors
share in overall
costs,

2. Conduct ciinical Initiate a study on Study is being coordl-

trials on injectable efficacy and safety nated with the World

long-lasting pro~ of norethindrone Health Organlzation
gestins, enanthate, via cost sharing with
the contractor,

Initiate safety

studies on new long-

acting progestine de~

veioped In collabora~

tion with the World

Health Organization,

3. Cond ct clinical Begin trials In first

trials on the utillza- year of plan,

tlon of natvral estro-

) gens,
4. Continue ongolng Synthesize potent Explore |eads as
synthesls program, luteinizing hormone developed ocutside of
releasing hormone and the current contract
Iririate studies on program,
isolation of follicu-
lostatin,
.

5. Continue support Syntheslze a number Synthesis facillty
Contraceptve of synthesls facllity, of antlfert!!ity serves as a resource
Development drugs., for overall syntheslis

ef fort,
Purlfy quaotities of
74 gossypol,
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r:

6, Continue support
of blological testing
facl|ity,

Maintaln program on
testing of drugs end
deli ary systems.

Avallabllity of tils
facillty permits
extensive Interaction
with other natlonal
and International
programs and Indi-
viduals concerned with
drug development,

Barrier Methods. Program Goal:

To develop improved methods of barrier

contraception that will contribute to better efficacy and acceptability.

(Fiscal Year 1981, est,, $1,036,000)

0BJECTIVE

ACTION

NOTES

7. Conduct clinlcal
trials on barrler
methods,

8. Continue to study
1ew barrier methods
and spermicidal mate-
rials,

Study improvement of
existing cervical
caps.

Study efflcacy of
cervical cap and
sponge dlaphragm.

Initiate studies to
assess new sparmi-
cides,

Increasing popularity
of barrier methods re-
quirec the development
of better approaches.

Cost ~haring with in-
dustry is anticipated.

Drug Delivery Systems.

Program Goal: To develop improved methods of drug
a“minTstration, (Cilnical projects iiclude required animal safety
studies.) (Fliscai Year, est.,, $1,250,000)

OBJECTIVE

ACT ION

NOTES

9. Conduct clinical
trials on drug
delivery systemse

10, Continue support
of research on drug
delivery systems.,

First through fourth
years: Support trilal
on new delivery
system for existling
oral contraceptlives.

First through third
years: Support
trials on implantable
caprolactone dellvery
system.

Initiate animal
safety studles.

Initiate studies on
delivery systems for
peptides.

The World Health
Organization may
collaborate on
clinical trials out-
side of the U.S.
Industrial particlpa-
tion for phase 1!
efficacy trlals is an~
ticlpated,

Industrial participa-
tlor through assign-

ment of pateat rights
will be pursued,

Reagent Supply. Program Goal:

To provide support for the deve'!opment and

distribution of reagents critical for studies on reproductive processes.
(Flscal Year 1981, est., $255,000)

0BJECTIVE

ACTIOA

NOTES

11, Continue support
of reagent supply pro-
gram.

Kits for the radioine
munoassay of ax nkey
luteinizling hormone
may be readv for dis-
tribution,

Tnis program provides
a large segment of the
scient ific community
with reagents that are
used In a wide variery
of studles.

P)/.
LAV
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The NIADDK and World
Health Organization
particlpate in reagent
dbve! opment,

Natural Family Planning.

approaches to nafural family planning and fertility
Year 1981, est,, $106,000)

Program Goal: To conduct research on new

awareness, (Flscal

0BJECT!VE

ACTION

NOTES

1{. Conduct research
on natural family
planning and fartility
awvareness,

Develop plans to
assess the ef ficacy
of comblned fertility
awareness and barrier
methads,

New studies on natural
family planning are
dependent upon the
develpment of new,
more preclse methods
to determine the
fertile period.

Col laboration is
anticipated with the
World Health
Organization,

"‘/ ray




Contraceptive Evaluaticn

Research on contraceptive evaluation addresses the
safety and efficacy of methods of contraception. Particular
emphasis is placed on long-term safety. Efforts are direct—
ed toward the identification of health risks agsociated with
various methods, delineation of particular circumstances
that increase risks, and clarification of the specific mech-
anisms by which adverse effects may arise.

Research is undertaken on contraceptive modalities,
including steroids, intrauterine devices, male and female
3terilization, barrier methods, and spermicides, as well as
studies on health effects in specific populations. Oral
contraceptives are evaluated to determine their role in the
development of cancer and other neoplasia, heart disease,
hypertension, and thromboembolic disease, and metabolic,
nutritional, and immunologic disorders. Studies are also
directed toward the role of the immune system in the devel-
opment of thromboembolic complications and to evaluating
individual variations in pharmacologic response to contra-
ceptive steroids. Studies on intrauterine devices focus on
their effects on the occurrence of gynecologic wund obstetric
disorders, such as pelvic inflammatory diseace, vaginal
hemorrhage, ectopic pregnancy, and fetal loss. Studies of
sterilization seek to determine whether there are serious
long-term medical sequelae of sterilization and specifi-
cally whether vasectomy increases the risk of cardio-
vagscular disease. Other studies on sterilization seek
to clarify factors related to the return of fertility in
men and women following reversal of sterilization. Con-
ventional contraceptive methods are evaluated to identify
the use-effectiveness cf barrier methods and possible
adverse effects of spermicides.

The program goals for research on Contraceptive
Evaluation are:

Oral Contraceptives: To determine frequencies of major
adverse health effects and minor side effects associ-

Contraceptve
Evaluation
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ated with oral contraceptive use, to elucidate causa-
tion and pathogenesis of these medical effects, and to
develop measures and methods for prevention and therapy
of the clinical entities comprising the medical effects
of oral contraceptives. {(Recommendations 1 through 5)

Intrauterine Devices (IUDS): To understand the medical
effects and mechanism of action of IUDs. (Recommenda-
tions 6 through 8)

Male and Female Sterilization: To study the medical
effects of sterilization in men and women. (Recommen~
dations 9 through 14)

\
Barrier Methods: To assess adverse and benaficial ‘
effects associated with spermicide use and use~effec—~ |
tiveness. (Recommendations 15 through 17) l

All Methods: To study problems relating to various
contraceptive methods. (Recommendations 18 and 19)

Research Plan

Oral Contraceptives. Program Goal: To determlne frequencies of ma jor ~
adverse health ef fects and minor slide ef fects associated with oral contra-
ceptive use, to elucidate causatlon and pathogenesis of these medical

ef facts, and to develop measures and methods for prevention and therapy of
the cllinical entitles comprising the medical ef fects of oral contracep-
tives, (Fiscal Year 1981, ost,, $3,364,000)

OBJECTIVE ACTION NOTES !
l. Evaluate the ef- Continue ongolng work Continue collaboration
’ fects of oral contra- on the role of oral with the NCI,
ceptives on the occur- contraceptives In the
rence of cancer and development of
other neoplaslias, breast, endometrial,
and ovarlan cancer.
2, Contlnue ungolng Evaluate the ef fects
studies to assaess of oral contraceptives
mochanisms Involved in on lipoproteln pat-
cardiovascular ef fects terns in women; con-
of oral contracep- tinue studies on the
tives. possible role of an
Immune response *o
sterolids In the eti-
olugy of oili~Induced
thromboemboiism,
Coniraceptive 3. Initiate new stud- Develop stutles on
Evaluaton les on mechanlsms of lipoproteln patterns
adverse cardlovascular and the occurrencs of
effects of oral con- atherosclerosis in
78 traceptives, monkeys.
o
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4, Continue studies
on sterold contracep-
tives and the epidemi~
ology gf adverse car-
diovascular effects,

5. Continue studles
on metabo!ic and
nutritional effects of
sterold contracep-
tives,

Compare the
matabolism of
contraceptive stet -
olds in women who are
hypertensive to that
in normal women,

Evaluate Individual
differences in plasma
steroid levels and
the correlation
between plasma
sterold levels and
changes in measures
of blood coagulation;
also eva.uate effects
of different steroid
formu latlons on
parameters of blood
coagu lat lon,

Perform further
analyses of data from
Walnut Creek Contra-
ceptive Drug Study,

Plan a serles of
workshops to analyze
all data on estimates
of hypertensive

ef fects of oral
contraceptives,

Investigate the rela-
tionship between oral
contraceptive use and
the occurrence of
subarachnold hemor-
rhage; reassess the
risk of venous
thromboembo! i sm
associated with oral
contraceptive use.

Assess available In-
formation on nutri-
tional status of
users of oral contra-
ceptives; plan a
workshop to focus on
possible needs to
revise recommended
dletary allowances
for thls population,

It will be necessary
to identify a popula-
tlon of women who
deveiop overt ayper-~
tension as a specific
and reversible
response to oral con-
traceptives,

Pool available data
from England and the
Unlted States,

Employ new diagnostic
methods such as |25
scanning and Dopptler
sound effect,

Collaborate with the
Natlona! Academy of
Sciences and the
American Councl! on
Science and Health,

Intrauterine Devices (1UDs), Program Goal: To understand the medical
effects and mechanism of actlon of 1UDs, (Fiscal Year 1981, est,,
$130,000)

OBJECTIVE ACTION NOTES

6. Study the mechan-
Ism by which 1UDs
cause pelvic Inflamma-
tory disease,

Develop a pro?ram of
contract studies,

Contr iceptive
Evaluaton
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7. Evaluate the ef-
fects of Intrauterine
devices and other
contraceptive methods
on the occurrence of
undesired Infertil ty,

8. Determine the
mechanism of actlon of
I1UDs In humans,

Continue ongoing
projects,

Ptan a workshop to
focus on the antlfer-
tillty effects of
1UDs.

Male and Female Steriiization, Program Goal:

of sterilization Tn men and women,

To study the medical effects
(Fiscal Year 1981, est.,, $2,734,000)

T

0BJECTIVE

ACT!ON

NOTES

9, ldentify long~term
sequelae of vasectomy
In men,

10, Evaluate the role
of vasectomy In the
progresslon and
regresslon of athero-
sclergsis In monkeys.

11, Determine whether
vasectomy Increases
the risk of myocardial
intarction in men,

12, Compare the iong-
term medical sequela®

of varlous techniques

of surglical steriliza-
tion In women,

13, Study surgical
reversal of sterillza-
tion in women and In
meNn,

14, Evaluate reported
endocrline cequelae of
female sterilizatlion.

Continue ongoling his-
torical prospective
study; monitor

‘results and censider

further foilowup of
study subjects.

Continue ongolng
study,

Continue ongelng case
control studies,

Develop a program of
prospective contract
studles evaluating
changes In frequency
of lrregular
bleedlng, pain, and
subsequent

b sterectomy,

Davelop multicenter
col laboratlve studies
to determine the suc-
cess rate of various
technlques and the
factors related to
fallure to restore
ftoertllity,

Develop clinlcal
studies to conflrm
preliminary data-sug-
gesting lower mid-
luteal phase oroges-
terone in women who
have had surgical
sterltization,
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Sarrier Methods,
assocliated w
est., $1,300,000)

Program Goal:

R E—E————————— .

To assess adverse and baneficial effects
h spormicide use and use-ef fectiveness,

(Fiscal Year 1981,

CBJECTIVE

ACTION

NOTES

15. Evaluate the
tindirg that spermi-
c'de use m3y be asso-
ciated wlth increased
riskh of conganltal
defects In of fspring.

16, Siudy the puta-~
tive protective ef=-
focts of barrler cnu. -
traceptives agalnst
vonoreal diseases.

17, Evaluate the use
effestiveness of bar-
rier contraceptives,

Develop a srogram of
contract studies,

Devolop a program of
contract studies.

Devetup a program of
contr act studiese.

Coordinate with the
coc,

Coordinate with the,
coc,

All Mothods. Program Goal: To study problems reiating to various con—
Tracept Ive methods,

OBJECTIVE ACTION NOTES
18, Compare the Plan a workshop to

health benefits and
financial and health
costs of various con=
traceptive methods In
current practice with
each other and with no
mothod, In various
populations.

19. Invastigate the
relationship botween
blrth control prac-
tices (espacially oral
<ontraceptive use,
spermicide use, and
vasactomy) and the
occurrence of cervical
dysplasia and
carcinama in situ.

ldont ity research
questlions and methods
of analysls; develop
a jrogram of contract
studies.

Dovelop a program of
contract studies.

Contracept »
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Population Dynamics

Research in population dynamics focuses on the causes
and consequences of population change. It addresses ques-—
tions zoncerued with growth, distribution, ard characteris-
tics of populations and the impact of changes in population
on the health and well-being of individuals, families, and
the population itself.

A ma jor area of research examines the determinants,
correlates, and ccnsequences of fertility and fertility-
related behavior, includiang wanted and unwanted child-
bearing. Among the topics investigated are determirants of
choice of methods for regulating fertility, attitudes toward
such methods, and the effectiveness with which they are
used. Changes in family structure and function, the conse-
quences of childbearing, and the timing and number of
children are also studied. Mortality research addresses the
chauges and differentials in ~rbidity and mortality.

Currently, immigration accounts for a large proportinn
of U.S. population growth and may be the most significunt
factor in changes in the population. Migration research
clarifies the processes by which the migrants adapt and
assimilate. OQuestions are also raised concerning the
determinants and .onsequences of movexents of population
within a country and the characteristics and composition of
the pocpulation, especially with respect to household anlt
family structure. As a major mechanism through whizh
population affects society, the family mediates the individ-
ual's relationship with other social institutions. Studies
of family interrelationships can help identify problems of
health and well-being.

The program goals for research on Population Dynamics

are:

Fertility: To assess the determinants, correlates, and
consequences of fertility and fertility-related behav-
ior. (Recommendations 1 through 6)

P e
Dvnarreg




Popuiatinn
Dynamic-

84

O

ERIC

Aruitoxt provided by Eic:

Mortality: To assess morbidity and mortality from a
demographic perspective to better understand trends and
differentials. (Recommendations 7 and 8)

Migration and Population Distribution: To unders .and
the basic demographic process of migration in relation
to the individval, society, and the health and well-
being 6f botH. (Recommendation 9)

Population Characteristics and Change: To assess the
changing composition of the U.S. population especially
with respect to household and family formaticn.
(Recommendations 10 and 11)

Research Resources: To encourage the development and
use of research data sources, measurement, and analyti-
cal techniques. (Recommendations 12 through 14)

Basic Science: To better understand basic issues in
the areas of population and health. {Reccmmendations
15 through 17) )

Research Plan

Fertility, Program Goal:
sequences of fertility and fertility-related behavior, (Fiscal Year 1931,

est,, $6,299,000)

To assess the determinants, correlates. and con-

C8JECTIVE

!

ACTION

NCTES

1. Study the effec-

tive use of currently
available methods of

contraception,’

2, Study decision-
making and conse-
quences invoived in
tho postponement of
childbearing,

3. Support life-cycle
analyses of the causes
and consequences of
low fertility,

Research needs to be
broadened to address
groups not studied
extensively, such as
Hispanics, maies, un-
married young adults,
and those experiencing
unwanted pregnancy,
Assess results of re-
search program begun
n FY 1981.

Continue FY 1981 con-
tract initiative on
delayed childbearing,
explore future grant
and contract initia-
tives.

Assess contribution
of research to date,
determine need for
pubtication, generate
new research applica-
tions.

Cc

Maintain priority on
analyses that are spe-
cifically related to
U.S. population and
health Issuves.




4. Study causes Identify research
of increases in our- yuustions and develop
i of~wedlock births, a program announce- cifically reiated to
¢ consequences for the ment, : U.S. population and
family, and 1mplica- health issues,

tions for society,

Maintain pricrity on
analyses that are spe-

5. Study female labor
force participation

Continue time-use ini-
tiative and suoport of
and its impact upon National Longitudinal
the femily and upon Survey, Departuent of
fertitity, tabor. Consider con-
ference to determine
next program action,

Coordinate iniernally

w1 th research program on
Child and Adolescent
Development, relate to
interests of the NIMH,

6. Study antecedents
. to teenage fertitity,

ASSesSs previous re-
search, concider new
grant inifiative on
antecedents of teenage
pregnancy,

e —— i

Collaborate internally
with research programs
on Pregnancy, Birth, and
the Infant, and Child and
Adolescent Development,

—_ — -— T

Mortality., Program Goal: To assess morbigity and nortality from z dv=c-
graphic perspective to better understand trends and differentials. (Fiscaj
Year 1981, est,, $.65,000)

_,,_‘Aq__'_;‘_”:,?““_, PR { p— =

CBJECTIVE

— = —— -

7. Study sex differ-
ences in mortali*y and

ACT ION

NOTES

Develop area through
use of grant mecha-

Co!laborate with the
NIlA,

morbid) ty. nism, or program

announcement,

8. Study sources of
differentials in mor-
tality in th United nisms and interagency
States, 2greements,

I [ [ + e e 4 e

Cnhllabora.a with the
NiA,

Dovelop primarily
through grant mecha-

g ST o LT — o Y

Migration andAfgputafion Orstributon, Program Goal. To understand the
basic demograp™ic process of migration in relation to the individu-', so-
cioty, and the health and well-being of both, (Fisca! Year 1981, est,.
$1,643,000)

- P -
NOTES

OBJECTIVE , ACTiON
——— - - - . ;f - — -
9. Sustain ex15t nj Conduct an assessment
program., . of program's future
direction, .dentify
NICHD 1o'e with
reference to other
agencies, Exnloro
collaborative cppor-
tun ties with other
lnstitutes and

[ - =

U VR

zgencies,
— t - - t oo o N
Q
S
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Foputation Characteristics and Change.
ing composition of The U.S.

Program Goal:
population especially with respect to household

To assess the chang-

and family formation, (Fiscal Year 1981, est., $1,597,000)
OBJECTIVE L ACTION NOTES
T S S e

10, Study deotermi=-
nants and consequences
of various household !
structures,

11, Study conse-
quences of siowed rate
of population growth
and changing environ-
montal characteris-

tics,
b R —— et edeee <21

Research Resources, Program Goal:

Assess results of

FY 1981 and FY 1982
contract initiatives
before further program
actions,

Deveiop program an-
nouncement,

. el e S

To encourage tha de -

Determine necessary col-
laborative arrangemenvys
for data collection with
the Bureau of the Cen-
SuUS.

Relesance depends upon
U.S. health issues and
the role of NICHD with
respect to o*her agen-
ciev.

Coordinate with the NIA,

opment and ise or

research data sources, measurement, and analytical ,wchniques, (Fisca'
Yoar 1981, est., $2,265,000}

OBJECTIVE f
—_—— B

ACTICH

iZ, Conduct ana'yses
of gquestions of timing
with lite cycle ap-
prodches and time
series methods of
aralysis,

i3, Improve existing
3ng Jevelop new meth-
ods of measuremant,

'4, Expand data col-
tection activities,

>e

bos

Continue emphasis on
investigator initiated
grants, consider re—
search contracts on
careful ly defined
questions.

Continue emphasis on
investigator initia-
ted grants, cons.der
research contracts on
carefulty defined
questions,

Faciiitate data col-
taction and expand
usefulness of other
data sets, Continue
support of biblio-
graphic research.

-

Continue coltaboration
with Bureau of the Cen-
sus and other data-
gathering agercies to
create and dissem 2ate
data tapes for public

use.




8asic Science,

areas of population and health,

- 3
OBJECTIVF

- -- - - -
15, Conduct compara-
tive analysis utiliz-
ing new data sets.

16. Study decision-
making processes
regarding fertitity,
~m1gration, and house-
ho!d structure.

17, Study aspects of

ethnicsty,

Program Goal.

To berter understand basic issues in the
Ith. (Fiscal Yearilpe}, est., 3377'0092__;,,,ﬁ,ﬂ ¢

Assess need to inform
research community .
of the availability

of data sets and

need for comparative
analyses. Continue
support of projects

To extract early

Census data.

Sustain existing pro-
gram, synthesize find-
ings of completed
projects and dissemi-~
nate to research
community,

Assess the usefui-
ness of avaitable
data.

Continue collaboration
with Bureau of the
Census and other data-
gathering agencies to
create data tapes for
public use.

Maintai~ pricrity on
comparative analyses
that are most specifi-
cally pertinent to U,S.
populatiorn and health
issues,

Analysis should identify
gaps in resaarch and
tindings and {echniques
of potential use to
other investigators.

National Longitudinal
Survey, Department of
Labor, provides source
of valuable data on
Hispanic populations.

Papiaion
Oyramics
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Research Resources

Research~Train{E§

Well-trained, talented investigators are the key re-
source for the advancement of knowledge through research.
There is growing evidence, however, that this resource is
shrirking. The number of productive, established research-
ers 1s decreasing, and younger 1nvestigators, especially
those with clinical training, are not ‘entering research
careers. Factors leading to these trends should be identi-
fied, and efforts should be made to reverse them, particu-
larly in research areas supported by the NICHD.

These efforts should inciude the awarding of training
grants and fellowships. The granting of such awards, at
predoctoral as well as postdoctoral levels, can recruit
young investigators, emphasize interdieciplinary training
and collaboration, and develop capabilities 1in disciplines
that require special expertise. For instance, programs in
tne field of nutrition can be structured to support the
training of individuals with degrees .n such disciplines as
biochemistry, physiology, bioengineering, medical physics,
anthropology, and the soccial sciences.

A different but ao less important need is the training
of gelentists to aild the transfer of ~nowledge {rom the re-
search setting to the clinical setting. Trairing grants that
have this purpose are 1indispensable in the health science
community, and NICHD needs are critical in cbstetrics and
gynecology, perinatology, and endocrinology.

Centers

The NICHD research centers provide weys to support im-
portant collaborative interdisciplinary and wiltidisciplin-
ary research and offer facilities for studyiag brecad and
long-range issues and formulating interdisciplinary res~arch

Reqpgrer
Reor wrred
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that otherwise might not be possible. The centers mechanism
also attracts Investigators and tralnees in new scilentific
disciplines and encourages investigators of differeant disci-
plinary backgrounds to work together in planning frash ap-
proaches to research objectives.

Eguigment

During the last decade, rapid advances in instrumenta-
tion technology have paralleled those in research methodol-
ogy, with the result that many biomedical and behavioral
science research laboratories have obsolete equipment. For
laboratories to maintain their capability, sensitivity, and
rellability, old and worn equipment should be replaced with
modern instruments. The 1dentification and quantification
of hormones 1in body fluids and tissues by radioimmunoassays
and immunocytochemistry, for example, depend on highly tech-
nical procedures and sophisticated instruments. Studies
of the 1solation, chemical characterization, and synthesis
of hormones are similarly dependent. The instruments of
these new technologies are critical to the advancement of
programs supported by the N.CHD.

Animals

The gelection and development of appropriate animal
models, which have provided insights into the prevention
and cure of many human diseases, are necessary for research
supported by the NICHD. To develop animal models, breeding
colonies with a stable population are necessary. 01d world
monkeys, especially the macaques, have yielded information
on the mechanisms regulating menstrual and reproductive
cycles, but they are scarce and expensive. Similar problems
are assoclated with rhesus monkeys and the common chimpanzee.
The pygmy chimpanzee Pan paniscus is anatomically, geneti-
cally, and immunologically man's closest relative, but 1t is
an endangered and protected species. Because of the costli-
ness of facilities, the scarcity of animals, ruad the com-
plexity of the technology, a centralized facility 1is impor-
tant, especially for breeding ncnhumaun primates. Well-
defined nonhuman primate colonies are also invaluable for
nutrition research.

Neurobehavioral disorders that provide a mcdel for dis-
orders associated with human mental retardation have appeared
in mutant animals. The study of such mutants can lead to
the identification of pachogenetic mechanismz in mental re-
tardation. Similarly, the development of a satisfactory
model for the study of fertility and infertility in women
would be extremely beneficial.

Other valuable animsl models include congeueic and re-
combinant aalwmals, animais that serve as appropriate models
of human congenital abnormalities, and genetically defined
obese mice and rats.

r




Strategy @DContinued
Evaluation and Planning

Effective evaluation and planning are essential to the
achlevement of NICHD goals. Throughout 1its history, the
Institute has developed and refined methods for regular re-
view of its research programs and progress. These efforts,
which have contributed substantially to the Institute's ef-
fectiveness in evaluation and planniag, must be continued,
expanded, and strengthened.

)

The Institute's past planning activity has been con-
fined to preparation of annual research plans for inclusion
in the ovzrall National Institutes of Health Research Flan
and for use 1in budget preparations. These plans, while
useful, have lacked continuity and have not provided mea-
sures by which to assess research progress. Moreover, the
plaﬁé have not been based on comprehensive evaluations of
research nzeds and opportunities.

Until recently, evaluation activities were not formal-
ized. In the past geveral years, however, evaluation at
the NICHD has tcken on increasing sigaificance an? has in-
volved a greater number of Institute participants. Typical
of the Institute's evaluation activities 1is the program re-
view conducted by the National Advisory Child Health and
Human Development Council at each of {its quarterly meetings.
All Branches of the <ICHD make thorough presentations to
the Council on their research programs, objectives, and
progress.

The completicn of the NICHD Five-Year Research Plan
signifies the Institute's first successful integration of
evaluation aad planning efforts. Additionally, 1t afférds
the Institute a uniyue opportunity to inaugurate a system-
atic, annual progr.m of evaluation and planning.

The Plan 1is based upon an evaluation project entitled
"Development of Objectives and Performance Indicators for

Strategy
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Strategy

NICHD Programs of Research for Mothers and Children and
Population Research™ (NICHD-80-305/306). Stage 1 of this
evaluation, which was completed in May 1981, resulted in the
clarification of program goals and identification of research
objectives for each of the 10 program areas. The Institute
now plans to initiate Stage 2 of this evaluation. This
second stage will be conducted over a 4~year period and will
require in—-depth analyses similar in scope and content to the
Study Group reports prepared for the Five-Year Research Plan.

Stage 3 will be pursued concurrently with Stage 2 and
will involve planning for future research by {identifying
new program objectives and assessing program performance.

The process is scheduled for completion in 1987, which
is ths last year of the Plan. The current Stage 1 and
planned Stage 2 and 3 efforts are responsive to the informa-
tion needs identified by the Congress, Department of Health
and Human Services, Puyblic Health Service, and the National
Institutes of Health. Most importantly, the results of
these activities will contribute to the effective management
of the Institute's research programs and will be utilized
in the planning, legislative, budget, and program management
functions of the NICHD.

The schedule of program performance ev-luations appears
on the facing page.
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Schedule of Program Performance Evaluations#*

Stage 2 Stage 3
Development of Production »f
Agreed-Upon Program Performance
Evaluation Information in Terms
Decign or of Agreed-Upon
Other Informa- EvaJuatio. Design
tion System or Other Information
System
Begin Complete Date When Performance
Date Date Information Will

Become Available

Program

Sudden Infant

Decath Syndrome 12/81 5/82 6/83
Child and Adoles-

cent Develorment 12/81 5/82 6/83
Population

Dynamics 12/81 5/82 6/83
Contraceptive

Development 11/82 4/v3 5/84
Congenital Defects 11/82 4/83 5/84
Fertility anu

Infertility 11/82 4/83 5/84
Pregnancy, Birth,

and the Infant 10/83 3/84 4/85
Nutrition 10/83 3/84 4/85
Contraceptive

Evaluztion 10’83 3/84 4/85
Mental Retardation 10/84 3/85 4/86

* Stage 1, “"Clarification of Program Goals and Identifi- Strateqy

cation of Program Objectives and Performance Indicators," was
completed in May 1981.
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Health, Bethesda, Maryland
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Development, National Institutes of Health, Bethesda,
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Development, National Institutes of Health, Bethesda,
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Jean e Smith, Program Analyst, Office of Planning and
Evaliation, National Institute of Child Health and Human
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Irvine, California
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William Oh, M.D.. Professor of Pediatrics and Obstetrics,
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Department of Pediatrics, Women and Infants Hospital, Brcwn
University Program in Medicine, Providence, Rhode Island
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Center for Research for Mothers and Children, National
Institute of Child Health and Human Development, National
Institutes of Health, Bethesda, Mairyland

Program Staff Membex
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Institute of Child Health and Human Development, National
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NUTRITION
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Appendix 1
Method of Study

w

The Five-Year Research Plan for the NICHD was prepared
on the basis of an evaluation of its existing program
areas. These program areas are: Fertility and Iafertility;
Pregnancy, Birth, and the Infant; Nutrition; SIDS; Congeni~
tal Defects; Mental Retardation; Child and Adolescent

Development; Contraceptive Davelopment; Contraceptive

Evaluation; and Population Dynamics.

Study Groups that consisted of an outside expert and a
health scientist administrator were convened for each of the
10 program areas. Intramural members were added as appro-
pricte. 7The Study Groups met in February, 1980, with
the Steering Committee of the Five-Year Research Plan and
were asked to prepare reports on their respective program
areas and to answer four questions as follows:

What is the state of the science?
Where are the gaps and opportunities?

What research areas should be pursued
in the future?

What resources are necessary?

Upon completion .f iunterim reports in June and July,
1980, each outside expert (Key Consultant) participated in a
scientific review of his or her report. These reviews were
conducted by the Institute's standing research committees
and by groups of ad hoc reviewers. Each document was also
reviewed at this time for policy considerations by the
Steering Committee. Subsequent to the reviews, Study Groups
revigsed their documents in accordance with changes sug-
gested in the reviews; the revised documents were reviewed
and approved by the Steering Committee in October, 1980.

10;
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Subsequently, the Steering Committee proceeded to
develop an implementation plan for the first year, fiscal
year 1983, of the Five~Year Research Plan. The process by
which this was done follows.

The recommendations for future research as presented
by each Study Group report were examined by Task Forces of
the Steering Committee to deterr ne their relevance to the
Institute's mission, their relative importance, and whether

“or not sufficient argument was presented in the Study Group

reports for their acceptance. The results of the Task Force
deliberations were compared to the existing program of
research to identify overlap and gaps. The results of this
process were presented to the Steering Committee in the
form of decision memoranda which the Steering Committee and
staff used to arrive zt recommendations for future research
in each of the 10 program areas.
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Appendix 2
Charge to the Study Groups (February 1980)

The task of each Study Group is to examine the content
of research conducted within its program area, consider its

relevance to health problems anc societal concerns,

and

identify gaps in knowledge and questions that should be
addressed, Utilizing resource material and consultations
with other experts in the field, the Study Groups are asked
to produce a report, This report is to evaluate the state
of the science of that area of research, assess research

progress, and recommend future research activities,

These evaluations are intended to provide the essential
basic elements for developing the NICHD Five-Year Research

Plan,

The core personnel of each Study Group are a Key
Consultant, selected from the research community for his or
her knowledge and familiarity with NICHD research activi-
ties, and a Program Staff Member, selected from the extra-
mural research program administration, As needed, Study
Groups are augmented with additioral consultants and with

staff from the intramural research program,

Each Study Group is asked to address the following

questions:

e What progress has been made in research in you:

program category?

e What important questions remain unresolved?

e What are the gaps in research that should be ad-
dressed, or new areas that warrant support?

® In what scientific areas are research investments
likely to be most rewarding? What are the areas of

greatest opportunity?
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® What ongoing research carries a lesser sense of
opportunity or urgency?

® What areas of research should.be given priority?
N What’ do you recommend shnuld be pursued in the

immediate future?

® What resources are needed to implement your recom-
mendations?

The general schedule of activity is as follows:

Study Groups' Interim Reports Preparation (February-July
1980)

Utilizing resource material, consultations with other
experts in the field, and their deliberations, each of the
Study Groups shall develop a report based upon a state-of-
the-science assessment of the field of research, program
objective, basic data on the health problems relating to
that area of research, and recommendations for future
research activities.

Study Groups' Interim Recorts Review Meeting (July-August
1980) .

The reports will be reviewed by the Steering Committee
and the Institute's in-house review committees; the former
review for relevance to Institute mission, relation to
health problems, and the degree to which the original
"charge” has been fulfilled, and the latter for science and
substarce.

It is expected that the Key Consultant for each of the
Study Groups will attend the review committee meetings at
which his or her group's report is reviewed.

Study Groups' Drafc Final Reports Preparation (August-

September 1980)

Each of the Study Groups, utilizing the comments and
recommendations of the reviews, will prepare a final report.

Draft Final Report Review (October 1980)

The draft final reports will be submitted to the Steer-
ing Committee. Upon final acceptance, they will be prepared

. for publication. At this time, they will also be used by

the Steering Committee and extramural staff as bases for
future research plans. (See "Procedure for Development of a
Research Plan.")
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Appendix 3

Plan for Review and Lists of Reviewers
(June 1980}

The procedures for the development of the Five-Year Research
Plan call for an inte¥im review of the 10 Study Group
reports for both scientific content and policy considera-
tions,

The scientific review of the reports related to maternal and
child health will be conducted by Institute standing review
committees; the raview of the population research papers
will be conducted by ad hoc reviewers.

Specifically, the Maternal and Child Health Research Commit-
tee (MCHRC) will review the following reports: Pregnancy,
Birth, and the Infant; Sudden Infant Death Syndrome; Nutri-
tion; Mental Retardation; Congenital Defects; and Child and
Adolescent Development, The Mental Retardation Research
Committee (MRRC) will review the Mental Retardation report,
Congenital Defects report, and Child- and Adolescent Develop- e ]
ment report. The MCHRC review session will take place on
Tuesday afternoon, July 29, and from 9:00 a.,m. to 12:00 noon
on Wednesday, July 30, 1980, The MRRC review session 1s
scheduled for Tuesday, July 29 from 9:00 a.m. to 12:00 noon.

Ad hoc reviewers have been selected for each of the four
reports on population research. Their reviews are scheduled
as follows: Contraceptive Development—-June 16, 1980;
Contraceptive Evaluation—--mail review; Population Dynamics—--
June 24, 1 .0; and Fertility and Infertility-—August 7,
1980,

Principal reviewers will be asked to prepare written com-
ments for discussion at the scientific review sessions.

These individuals will receive advance copies of the re- Appendices
ports. They will prepare written comments, forward them to
the Project Director, who, in turn, will forward them to the 107
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Key Consultants of the Study Groups, The Key ConSultant
will be present at the scientific review sessions to respond
to questions raised by the reviewers.,

A policy review will be conducted by the Steering Committee
on July 31, 1980, Principal reviewers will be designated to
review and comment on the respective Study Group reports,
Guidelines for review of the interim reports have been

developed to facilitate the scientific and policy reviews as
follows:

Guidelines For Scientific Review

These guidelines have been developed to assist members of
the Mental Retardation and Maternal and Child Health Re-
search Committees as well as ad hoe committees in areas of

population research in the review of Study Group interim
reports.

Each interim report should be reviewed with reference tc the
following: . 1

® Have the authors defined the research addressed by
the report? Do the reviewers consider the defini-

tion adequate? If the definition is inadequate,
why?

e Does the report reflect our current state of knowl-
edge?

e Does the report reflect evaluations, opinions, and
recommendations of others not directly participating
in the NICHD planning effort?

® Are the directions for future research realistic?

Do they identify areas of significant opportunity
and(or) need?

e Have all relevant components and needs for future
research been identified? Are they explained and
discussed sufficiently?

e Has the report identified needed resources and their
availability and accessibility?

o Is the report written in a style readily understand-
able by the educated lay person?

Appencices e Have the authors ranked future research needs 1in
order of p.iority? Are you in agreement with that
108 ranking? If not, why not?
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Guidelines for Policy Review

In addition to scilentific review that will be conducted by
standing and ad hoc committees of the Institute, Study Group
interim reports will be reviewed by the Steering Committee
for the Five-Year Research Plan,

The Steering Committee review addresses the following
questions: :

e Does the Study Group meet the charge?

¢ To what extent doces the report relate (or not
relate) to the Institute's missiou?

® Does the report identify research objectives and
place them in order of priority?

® Does the report identify needed resources?
~

¢ Do the authors consider and utilize data on the
incidence and prevalence of health problems that
fall within the scope of the subject program plan
rategory?

&

LISTS OF REVIEWERS

v

NICHD Maternal and Child Health Research Committee

T. Terry Hayashi, M.D., CHAIRMAN
Professor and Chairman, Department of Obstetrics and
Gynecology, University of Pittsburgh School of Medi-
cine, Fittsburgh, Pennsylvania

Marian S. Blank, Ph,D., Professor, Department of Psychiatry,
College of Medicine and Dentistry of New Jersey,
Rutgers Medical School, Piscatawzy, New Jersey

Randall D. Bloomfield, M.D., Associate Professor, Department
of Obstetrics and Gynecology, State University of New
York Downstate Medical Center College of Medicine,
Brooklyn, New York

George Cassady, M.D., Professor, Department of Pediatrics,
University of Alabama School of Medicine, Birmingham,
Alabama

Ronald A. Chez, M.D., Professor and Chairman, Department of
Obstetrics and Gynecology, Pennsylvania State Univer-
sity College of Medicine, Milton S, Hershey Medical
Center, Hershey, Pennsylvauia

Loy

Appendices

109



Appardices,

110

Maria Delivoria-Papadopoulos, M,D,, Professor, Department of
Pediatrics, University of Pennsylvania School of
Medicine, Philadelphia, Pennsylvania

Sergio E. Fabro, M.D., Ph.D., Professor, Department of
Obstetrics and Gynecology, Georgetown University School
of Medicine, Washington, D.C. )

Susan J. Henning, Ph.D., Associate Professor, Department of
Biology, University of Houston, Houston, Texas

Lilian Hsu, M.D., Professor, Department of Pediatrics, New
York University School of Medicine, New York, New York

William A. Mason, Ph.D., Professor, Department of Psy-
chology, University of California, Davis, California

Samuel Seifter, Ph.D., Professor and Chairman, Department ot
Blochemistry, Albert Einstein College of Medicine of
Yeshiva University, Bronx, New York

Philip Sunshine, M.D. 6 Harold K. Faber Professor of Pedi-
atrics, Stanford University School of Medicine, Stan-
ford, California

NICHD Mental Retardation Research Comnmittee

Henry N. Ricciuti, Ph.D., CHAIRMAN
rofessor, Department of Human Development and Family
Studies, New York State College of Human Ecology,
Cornell University, Ithaca, New York

Joan B. Cracco, M.D., Assoclate Professor, Department of
Neurology, State University of New York Downstate
Medical Center College of Medicine, Brooklyn, New York

Sanford M. Dornbusch, Ph.D., Professor, Departmest bf
Sociology, Stanford University, Stanford, California

Charles J. Epstein, M.D., Professor, Department of Pedi-
atrics, University of California School of Medicine,
San Francisco, California §

John W. Hagen, Ph.D., Chairman of Developmental Psychology,
and Professor, Departm:nt of Psychology, University of
Michigan, Ann Arbor, Michigan

John D. Johnson, M.D., Associate Professor, Department of
Pediatrics, University of New Mexico School of Medi-

cire, Albuquerque, New Mexico

Ross D. Parke, Ph.D., Professor, Departmeant of Psychology,
University of Illinois, Champaign, I1linois
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Harriet L, Rheingold, Ph,D., Research Professor, Department

of Psychology, University of North Carolina, Chapel
Hill, North Carolina

Abraham Rosenberg, Ph.D., Professor and Chairman, Department
of Biochemistry and Biophysics, Loyola University of
Chicago Stritch School of Medicine, Maywood, Illinois

J. Tyson Tildomn, Ph,D., Professor, Department of Pediatrics,
University of Maryland School of Medicine, Baltimore,
Maryland

David Zeaman, Ph,D,, Professor, Department of Psychology,
College of Liberal Arts & Sciences, University of
Connectlcut, Storrs, Connecticut

Ad Hoc Reviewers
to
The NICHD Maternal and Child Health Research Committee
and
The NICHD Mental Retardation Research Committee

Robert L, Brent, M.D., Ph,D.,, Professor and Chairman,
Department of Pediatrics, Jefferson Medical College of
Thomas Jefferson University, Philadelphia, Pennsylvania

Joseph Dancis, M.D., Professor and Chairman, Department of
Pediatrics, New York University School of Medicine, New
York, New York

Dorothy H. Eichorn, Ph.D., Research Psychologist and Associ-

ate Director, Institute of Human Development, Univer-
sity of California, Berkeley, California

Ad Hoc Reviewers

Contraceptive Development

Linda Atkinson, Ph,D., Program Officer, Population Office,
Ford Foundation, New York, 'New York

Pierre Crabbe, Ph.,D., Professor and Chairman, Department of
Chemistry, University of Missouri, Columbia, Missouri

William Crowley, Jr., M.D.,, Assistant Professor, Harvard
Medical School, Boston, Massachusetts

Celso-Ramon Garcia, M.D., Professor, Department of Ob;tetrics
and Gynecology, University of Pennsylvania School of
Medicine, Philadelphia, Pennsylvania
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Michael J. K. Harper, Ph,D., Associate Professor, Department
of Obstetrics and Gynecology, University of Texas
Medical School, San Antonio, Texas

Johanna Perlmutter, M,D,, Assistant Professor, Department of
Obstecrics and Gynecology, Harvard Medical School,

Boston, Massachusetts

Dale E. Wurster, Ph.,D., Professor and Dean, College of
Pharmacy, University of Iowa, Iowa City, Iowa

Contraceptive Evaluation

Philip D, Darney, M.D., Associate Professor, Department of
Obstetrics and Gynecology, University of Oregon Health
Sciences Center School of Medicine, Portland, Oregon

Stuart S, Howards, M,D,, Associate Professor, Department of
Urology, University of Virginia School of Medicine,
Charlottesville, Virginia

Diana B, Petitti, M,D., Epidemiologist, Department of

Medical Records Research, Kaiser Foundation Research
Institute, Oakland, Cz'iforn.a

Fertility and Infertility

Frank S, French, M.D., Professor, Department of Pediatrics,
University of North Csrolina School of Medicine, Chapel
Hill, North Carolina

Luigi Mastroianni, Jr., M.D., Professor and Chairman,
Department of Obstetrics and Gynecology, University of
Penrsylvania School of Medicine, Philadelphia, Pennsyl-
vania

Janet W, McArthur, M.D., Professor, Department of Obstetrics
and Gynecology, Harvard Medical School, Boston, Massa-
chusetts

Kenn2th J, Ryan, M.D,, Professor and Chairman, Department of

Obstetrics and Gynecology, Harvard Medical School,
Boston, Massachusetts

Population Dynamics
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Appendix 4

Procedure for the Development
of a Research Plan (October 1980)

II.

RATIONALE

In order to fulfill the objective of the NICHD five-
year planning effort, it is necessary to engage 1lu a
procedure that will translate results of the 10 Study
Group .eports into a research pi'n to guide the
Institute's activities. The 10 Study Group reports
represent evaluations of the state of the science in
NICHD areas of research and also identify future needs
for research. From these evaluations, the Steering
Committee must now develop a staged (or phased) plan
f recommendations for future research.

The research plan that will be developed should serve
not only as a basis for yearly evaluations, but also
as a means by which the Institute can measure 1its
performance in achieving research objectives.

PROCEDURE

Step 1.

For each of the 10 program areas, a workbook will be
assembled, including: (1) a listing of all current
research grants and contracts wituin the program area
with dollars and numbers of projects identified, (2) a
narrative description of the existing research pro-
gram, (3) an index to recommendations contained within
the Study Group report and coples of pages from the
report that show the recommendatic.as in full text, and
(4) for each recommendation, a worksheet that lists
the following questions: 1Is the recommendation within
the NICHD mission?; What 1is 1its importance to the
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NICHD?; Should the recommendation be modified and if
so, how?; and What 1s necessary for its impiementa-
tion?

Step 2.

Task Forces of the Steering Committee will be formed
and given the workbooks to use in comparing the
program descriptions and research portfolios with
the recommendations for research derived from the
appropriate Study Group reports. The objective of
this analysis is to answer these questions:

1. How does the existing program relate to the
recommendations of the Study Group?

2. Do the recommendations relate to the Insti-
tute's miseion or are they shared with or the respon-—
sibility of another Institute or agency?

3. What recommendations should be pursued in a
first year (Phase I) of a five-year research plan?
What recommendations should be reviewed in a year for
possible future implementation?

4. Looking at the Institute's current research
activity in light of the recommendations, where should
there be increased activity, de-emphasis, or new
activity?

5. Where new or accelerated activity is recom-
mended, what are the resources needed and what are
feasible objectives? What mechanisms are suggested to
achleve the objectives, such as RFA, RFP, or work-
shops?

Step 3.

When the Task Force has completed its work, the
results of its deliberations will be provided to the
appropriate Branch or Section Chief (who in all
instances is also the person who served as Program
Staff Member on the Study Group). The Branch or
Section Chief, with his or her staff, is to develop
draft Implementation Plans as follows:

l. Overall program objectives are to be identi-
fied and each recommendation of immediate and future
lmportance 1is to be placed appropriately within an
objective.

2. Total dollars and numbers of projects are to
be identified for each objective for fiscal year 1980.




3. Total dpllars and numbers of projects are to
be identified for each recommendation given an immedi-

ate priority for fiscal year 1980.

N
4. For each recommendation given an immediate
priority, program staff is to identify a method for

1ts implementation such as a research workshop or a

program announcement.

5. Where appropriate, collaborative and coordi-
native arrangements are to be identiried.

The results of the Branch or Section staff delibera-
tions will be arrayed on an Implementation Plan
Worksheet in the followlng format:

Program Fiscal Year
Objective: 1980 data:
Recom- Plan of Imple- Collabora- Remarks Steering
mendation mentation for tive and Conmittee
First Year Coordinative Decision
Arrangements
Step 4.

III.

Draft Implementation Plans will be presented sepa-
rately to *he Steering Committee by the appropriate
Rranch or Section. The Steering Committee will
discuss each plan with the Branch or Section staff and
reach decisions regarding recommended directions for
research for the first year phase of the Plan.

Step 5.

The decisions of the Steering Committee will be
complled into an overall Research Plan and will be
presented for review and comment to the Director,
NICHD, and the Subcommittee on Planning and Evalua-
tion, National Advisory Child Health and Human Devel-
opment Council.

OUTCOME

It 1s expected that this procedure will result in the
development of a Five-Year Research Plan representing:
first, a series of decisions on the directions for the
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Iv.

Institute's research, realistically concentrating on
the first year of the Plan's activities but ideally
giving a framework for a five-year program; and
second, a basis upon which the Institute can perform
yearly evaluations on the achievement or progress
toward the performance objectives.

TIMETABLE

October 1980--Program descriptions and portfolio of

current research activity to be developed and worky

books to be assembled; Steering Committee Task Forces
to be constituted.

November 1980-January 1981--Task Forces to deliberate

and develop reports for Bran - or Section staff
action.

January-April 1981--Branch and Section staff complete
pioposed Implementation plans; present plans to Steer-
ing Committee for deliberation and action; Steering
Committee decisions used to compile Research Plan.

May 1981--Director, NICHD, and Subcommittee on Plan-

ning and Evaluation review Research Plan and comment
to Steering Committee.

October 1981--Volume I, including the Research Plan,

and Volume II, including the 10 Study Group reports
are presented to the Director, NICHD and to the
National Advisory Child Health and Human Development
Council.

*Ushe GOVERNMENT PRINTING OFFIC) LR 236°-137 3738
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ERIC

Aruitoxt provided by Eic:

DISCRIMINATION PROHIBITED Under provisions of applicable public laws enacted
by Congress since 1964, no person in the United States shall, on the grounds of race,
color. ngional ongin, handicap. or age, be excluded from participation in, be denied
the bendyts of. or be subjected to discrimination under any program or activity (or. on
the basis of sex, with respect to any education program or activity) recewving Federal
financial assistance In addition. Executive Order 11141 prohitsts discrinunation on
the basis of age by contractors and subcontractors in the performance of Federal
contracts. and Executive Order 11246 states that no feaerally funded contractor may
discriminate against any employee or applicant for emgloyment because of race.
color. reigion, sex, or national ongin Therefore, the activities of the National inst:-
tute of Child Health and Human Development must be operated in comphance with
these laws and Executive Orders
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