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Project Impact, a program to help low income and minority individuals
prevent mental retardation and a Taos (New Mexico) program to pravant
mental retardation among native Americans are highlighted.
Multifactorial conditions such as teenage pregnrancy, nutrition, and
lead poisoning are the focus of Secticn 3. Highlighted are two
programs at the University of Alabama. Prevention resources are
considered in the final major section and include the University
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A == = »Her of cases, mental retardaticn can
bo . vever. T o..s report presents a sampling ¢ f
e - pre .. ns from across the country tha: are
pe « .nz:i: _effort to prevent mental reta-dation
ar. oadlev: ; effects. They offer models for
otner - '~ folic

Sorme of th:  sre important bio-medical strategies
prayented inve  newborn metabolic screening and

per ata. care, netic screening and treatment,

n. atal care .. - high-risk infants, and follow-up for
th- - chi'drer "1 the environmental area, some

e’ ~iive appooacaes involve Head Start and Home
.. - orograr- . family planning, community
¢vach. Otf - rograms assist teenagers to prevent
-+ .nancy or .ea. with the unique needs of Native

= mericans, other minority groups, and rural

~hese programs were chosen to be only
re—resentative models of successful strategies, and not
n:.essarily the best program of a particular type.
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The President’s Committe- - rentcl Retardation
(PCM. ) wishes to dedicate t...5 Annual Report to its
long : -anding Senior Consultzat George Tarjan, M.L.
wi:h . zep appreciation for his many years of untiring
ef“or and support of the PCMR zoals and activities.

Th-ough his leadership in the field of mental
rezarcation, Dr. Tarjan has been nationally and
interrationally acclaimed. As a critical thinker, he has
isolated key issued for thoughtful deliberation. He has
been a planner and shaper of social policy for more
than 30 years: A teacher, a scientist, a clinician and a
humanitarian.

In the preparation of this Report, the total
dimensions of the role that Dr. Tarjan has played
over many years of providing leadership in combating
mental retardation have emerged; the elder Statesman,
the critical thinker and the problem solver. In this
role, his unique quality of bringing together people of
diverse backgrounds and points of view; his ability to
formulate insightful questions to further spur the

group to solution, his ability to recognize and accept
his own mistakes, his sensitivity, gentility, humility,
levity and wisdom, his ability to work comfortably
with all persons—from the most naive to the most
sophisticated—was a stimulating and stablizing force
behind the preparation of this Report.

His research has added new knowledge above the
natural life experiences of mentally retarded persons,
and his foresight has permitted more accurate
assessment of the futurz, and therefore better
planning.

With his ever present pipe in hand and in his
typical patient and tolerant manner, Dr. Tarjan’s
charisma and leadership make him a cultivator of
human resources, inspiring the work of others. All the
Committee Members, Consultants, and staff who
have had the privilege of woriing with George Tarjan
have come away wiser and Fatter human beings as a
result of their experiences with this remarkable man.
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PREFACE

i —rim i ]

The Executive Order of May 11, 1966 e:_z=dising
the President’s Committee on Mental Retz—3z:icq,
and the subsequent Executive orders incluZ:ag ine
inost recent one dated December 28, 197¢ kave all
directed the Committee to submit an annu:z: regort to
the President.

The annual reports have azlped the Conrmittee
fulfill its mandated function to provide as:zstance and
advice to the President and Secretary of ==alth and
Human Services concerning niental retardz=on. One
specific area of importance emphasized in :ie most
recent (January 18, 1979) Charter of tne _cmmittee is
the ‘‘development and dissemination of :ich
information that will tend to reduce the ‘ncidence of
retardation and ameliorate its effects.”

Consequently, this report entitled *“‘MR 79:
Prevention Strategies that York’’ is a d:irect
outgrowth of the Committee’s activities as specified in
the Presidential Order and the Charter. It is also the
result of the continuing interest and efforts of
numerous Committee members who have been active
participants in Committee Task Force Groups
focusing on prevention through biological and
environmental interventions.

In developing the ideas for this report, Committee
members have visited numerous prevention programs
throughout the country, have sought advice and
information on prevention strategies from various
groups within government, in universities and in
concerned consumer and professional organizations.
Discussions have been held with Prevention
Committees, Subcommittees or representatives of the
American Association on Mental Deficiency, the
American Association of University Affiliated
Programs, the National Committee on Children with
Handicaps of the American Academy of Pediatrics,
and the National Association for Retarded Citizens,
Maternal and Child Health of the Bureau of

Community Health Services, National Institute of
Child Health and Development, Mental Retardation
Research Centers, State Coordinating Association and
the Office of Special Education.

Therefore, in developing this report on Prevention,
a wide spectrum of advice, participation and ideas
has been sought and utilized.

The objective of this report is to highlight the
current state of knowledge in the area of prevention,
whether it is primary prevention aimed at eliminating
factors directly producing mental retardation or
secondary prevention aimed at modifying or
mitigating any adverse circumstances, environments or
conditions which may contribute to depriving
developing children from realizing their maximum
potential. The report, therefore, attempts to determine
or define the *‘state of the art’’ for biological and
enviromental intervention modalities and to provide
illustrations of what can be accomplished by
describing programs that may be on the frontiers of
research or on the ‘“firing line’’ of service delivery.
Examples that are provided are represeniative of the
best, but obviously are not the only such programs
available.

Finally, this report, particularly in the Summary,
Conclusions and Challenges for the Future Section,
highlights and summarizes some of the most
important current prevention activities and specifies
the most salient directions and goals to be achieved. It
is a call to action to apply what we now know, to
study further what we must soon learn and, consistent
with the Committee’s Charter as applied to prevention
activities, to identify ‘‘the potential of various Federal
programs for achieving Presidential goals in mental
retardation and coordination of Federal agencies in
the mental retardation field.”” We hope that this
report will stimulate major new initiatives in the
prevention of mental retardation in our country.

HERBERT J. COHEN, M.D.

Vice-Chairperson

President’s Committee on Mental
Retardation
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INTRODUCTION

T I 0 O L U I a5 e L7 S 5

The prevention of mentai retardation can be loosely
categorized into primary, secondary and tertiary levels
of intervention. A conceptual mairix can be
elaborated which defines these terms as follows:

Primary prevention represents the attempt to
eliminate the occurrence of the problem in the
individual and to reduce the prevaience in the
community. Classical examples of this include:
addressing the medical and social factors, including
poverty, which predispose to mental retardation;
improving prenatal and perinatal care and factors
within these time frames which directly lead to
mental retardation; prevention of postnatal causes
including catastrophic illnesses, accidents, poison-
ings, and abuse and neglect which lead to abnormal
development.

Secondary prevention attempts to identify a
problem early so that intervention at the outset will
eliminate the potential for abnormality or alter the
circumstances which create the condition. Tradi-
tional examples of these include early identification
of high risk conditions and early medical, social
and educational or other therapeutic interventions.

Tertiary prevention is aimed at minimizing the
long term disability or at least mitigating some of
its effects. This usually takes the form of case
finding and provision of specific and/or compre-
hensive services for individuals or populations at
large.

In viewing the problem of prevention or the
distribution of services, it is evident that the predomi-
nant population receiving services are those already
identified as being mentally retarded whose disabilities
are permanent, and for whom improved living condi-
tions or therapeutic approaches are the major mode
of service provision and delivery. Next most common
are attempts to offer tertiary preveniion. Primary and
secondary prevention efforts tend to receive less atten-
tion. The latter, therefore, will be the major areas em-
phasized in this report.

In attempting to bring the issues into clearer focus,
several specific preventive approaches will be ex-
plored. Preventive efforts will be described or por-
trayed in terms of:

1. The biological/medical primary prevention
activities;

2. The social/environmental/educational/habilitative
secondary preventive interventions;

3. Circumstances where there is an overlap of primary
or secondary, or medical and social-environmental
factors, causing disability.

This document, therefore, does not attempt to
redefine areas of preventior, but to illustrate, or
highlight, in a commodious manner, important
examples of prevention efforts and techniques now
being employed to make them more effective.
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SECTION I
BIOMEDICAL
PREVENTION:
PROGRAMS

TH

(g ey e ST A SIS S g AR AT AR

Severe forms of mental ‘
retardation, in which the I1Q is less
than 50, cai, in general, be traced
10 biomedical factors, including
genetic de’~cts such as
chromosor ‘¢ disorders, metabolic
abnormal‘ties or polygenic
conditions; intrauterine or
extrauterine infections; intrauterine
exposure (0 toxic (teratogenic)
compounds; trauma at the time of
birth or thereafter; and low birth-
weight. These types of mental
retardation are asscciated with
physical abnormalities such as
dwarfism (belcw normal height),
abnormal facial features and
cerebral palsy.

According to a report from the
Center for Disease Control (CDC)
in Atlanta, about 15,000 infants
were bo'n with genetic disease and
birth defects ‘with associated men-
tal retardation in 1976. About 5,000
of these had anencephaly (almost
total failure of development of the
brain and the bone that covers it)
or spina bifida (an opening along
the spinal column often
accompanied by exposure of the
spinal cord); 5,000 suffered from
the results of Rh blood group
incompatibility between mother
and infant resulting in jaundice

" and its complications in the
newborn period; and 3,000 were
born with Down’s syndrome.
About 600 suffered from
congenital hypothyroidism and 200
from PKU (phenylketonuria).

Some genetiz disorders, such as
Down'’s syndrome, can be easily
identified at birth because of the
distinctive appearance of affected
infants, including a flattened back
of the head, upward slanting eyes
and small skin folds at the inner

corners of the eyes. Other
conditions do not become apparent
until later in the first year of life.
For example, the baby with Tay-
Sachs Disease appears noimal at
birth, but, after several months of
apparently normal development,
the infant begins to deteriorate
with loss of speech and vision,
followed by convulsions, and death
prior to the age of five years. This
condition, limited for the most
part to Jewish people of Eastern
European origin, is caused by a
single abnormal recessive gene. If
parents have had one affected
child, their risk of having another
affected child with any future
pregnancy is one in four. Although
no treatment is available for Tay-
Sachs Disease, the courses of PKU
and congenital hypothyroidism can
be significantly altered by early
treatment.

PKU, like Tay-Sachs Disease, is

caused by a single abnormal recessive

gene. It affects approximately one in
15,000 liveborn infants, and is -
caused by the deficiency of an
enzyme. All proteins in the body
are made up of amino acids.
Phenylalanine is one of those
amino acids, and its major source
is the diet. It is necessary for
normal growth and body
functions, but in excessive amounts
it calises permanent brain damage.
Phenylalanine is normally
converted in the body cells to
another amino acid, tyrosine,
under the influence of an enzyme
called phenylalanine hydroxylase
and its various ‘‘cofactors.”” In
PKU the enzyme or a cofactor is
deficient and phenylalanine is
accumulated in the developing

brain. Th> accumulation can be
prevented by using a diet very low
in phenylalanine.

Although there is still discussion
about how long the individual with
PKU should remain on the diet,
most centers recommend
discontinuing the diet at three to
ten years with the average age
being six. However, 14 centers feel
the diet should be continued
indefinitely. It is also generally
considered important to monitor
female PKU children as they
develop because, even though they
may appear to devclop normally, a
woman born with PKU may
continue to have a high
phenylalanine level in her blood,
and when she is pregnant, her high
phenylalanine blood level may
result in severely retarded
offspring. Thus, such a pregnant
woman should be on a special low-
phenylalanine dict so the child isn't
affected.

‘I'tyroid hormone is necessary
for growth, brain development and
other body functions. About one
in 5,000 babies is born without a
thvroid gland. Untreated, the
affected infants are destined io be
severely mentally retarded and
dwarfed. The entire picture can be
prevented, if, in early infancy, the
affected baby is recognized and
given thyroid extract by mouth.
The two conditions, PKU and
congenital hypothyroidism, are
examples of devastating conditions
whose effects can be prevented by
fairly simple therapeutic measures.

Significantly, severe mental
retardation occurs regardless of the
family’s educational level or socio~
economic class. Therefore,
preventive measures must embrace
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individuals of all social levels. The
parents of children with severe
mental retardation are, in most
cases, normal. The parents of
mildly retarded children are more
likely to be mentally retarded
themselves, when low income and
impoverished social and learning
environments are major factors.
To be effective, preventive
measures must be instituted early.

In the case of maternal rubelia
(German measles), immunization
of all infarits at one year of age or
later will prevent the occurrence of
the disease in the pregnant woman.

Screening of populations of
Eastern European jewish people
for the presence of the gene for
Tay-Sachs Disease prior to
childbearing can identify couples at
risk and, thus, can potentially
prevent affected children. One
such gene carried by a person has
no effect; two genes, one inherited
from each parent, are necessary
for the manifestation of the
disease.

Screening of all newborns for
PKU and congenital hypothroidism
can identify affected infants, thus
allowing early treatment and
prevention of the mental
retardation that is inevitable
without treatment.

GENETICS

Mure than 100 genetically
determined biochemical disorders
of metabolism have been identified
in the unborn baby.

About 100,000-150.000 infants,
representing three to five percent
of the three million annual births
in the U.S.A., are destined to be
mentally retarded; some have other
accompanying birth defects.

Several strategies are available to
prevent mental retardation due to
genetic factors, including:

1) genetic counseling for
parents or prospective
parents known to be at risk
for producing a mentally
retarded child;

2) screening of newborn infants
for selected metabolic
diseases;

3) screening of segments of the
population to identify
individuals and couples at
risk for having affected
children;

4) prenatal genetic diaznosis to
detect abnormalities in the
developing fetus;

5) early treatment of affected
children, if treatment is
available.

Genetic Counseling

In genetic counseling, an
appropriately trained professional
provides information to individuals
or families at risk for genetic
disease. This includes information
on the nature of the condition for
which a risk does or may exist;
it features and the outlook for
affected individuals relative to life
and health. It also involves
providing statistics on the risk of
occurrence or recurrence of genetic
disease in the family; the available
treatment of the disease condition;
and options for dealing with
genetic risk (such as refraining
from reproduction, prenatal
diagnosis of genetic disease,
adoption, artificial insemination,
etc.) in a manner in keeping with
their family goals and ethical or
religious beliefs. Genetic
counseling further provides
support to individuals and families
in adjusting to the conditions and
in adjusting to options chosen for
dealing with their genetic risks.

Genetic counseling is a necessary
part of any overall genetic
program involving screening for
affected individuals, screening for
normal parents who have an
increased risk of producing
affected children, or prenatal
diagnosis of genetic disease. Any
person identified in a population
screening program must have
access to genetic counseling, or else
the screening program fails in one
of its major preventive
responsibilities. The accuracy of
genetic counseling depends on an
accurate diagnosis of the condition
affecting the individual or family
and on an accurate assessment of
the genetic mechanism which has
produced the condition.

Historically, and still, families
are referred for or seek genetic
counseling primarily because of the
existence of a person with a
definite or possible genetic
condition. In that situation, genetic
counseling is provided ‘‘after the
fact’’, and one major goal is the
prevention of further affected
individuals in that family.
Population screening programs or
screening of relatives of an
affected person may allow genetic
counseling of couples-at-risk
before they have any children:
counseling *‘before the fact’’, such
should be a major goal of any
genetic prevention program.

Screening of Newborn
Infants

PKU, congenital hypothyroidism
and several other much rarer
conditions that cause mental
retardation can be detected in the
newborn infant by testing a small
specimen of blood, with a follow-
up test done later, to verify the
findings. Since the late 1960’s,
screening of newborn infants for
PKU has become routine as a
means of identifying affected
infants so that dietary treatment
may be instituted before brain
damage occurs. In 43 states,
screening is required by law, and
in other states it is provided
voluntarily.

In a few but increasing number
of states, the same blood samples
are used to test for congenital
hypothyroidism and some of the
rarer conditions as well. Early
identification of the infant with
congenital hypothyroidism will
lead to early treatment with
thyroid hormone—again, before
the onset of significant brain
damage.

While blood specimens obtained
for PKU and hypothyroid
screening could be used to test for
additional metabolic abnormalities,
the cost of these tests kecps them
from being added since the
incidence of mest metabolic
diseases is so low. Also, not all
maternity hospitals and medical
centers have the laboratory
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facilities for accurate analysis, sO
the samples are frequently sent to
a central laboratory for testing.

There are, at present, over 100
regional laboratories including five
that handle screening for several
States. One of these larger testing
centers is in Oregon. It tests blood
samples from babies born in
Oregon, Idaho, Montana, Nevada,
and Alaska. Another one, in
Massachusetts, does tests for
Connecticut, New Hampshire,
Maine, and Rhode island, as well
as Massachusetts. A third network
in Colorado ds:cs testing for
Arizona, New Mexico and
Wyoming. Maryland tests blood
samples from babies born in
Delaware also.

The regional laboratories in
Oregon and Massachusetts are the
largest. They test for several other
genetically caused metabolic
disorders besides PKU and
hypothyroidism, including
galactosemia, homocystinuria,
tyrosinemia, raaple syrup urine
disease, and histidinemia.
Although most of the other
laboratories test only for PKU and
sometimes for hypothyroidism,
these other tests could be easily
added, since all of them employ
methods similar to those used in
the PKU test.

The low cost of these screening
programs, coupled with their
results in identifying children who
might otherwise become retarded,
make them highly cost-effective.
For instance, since each screening
costs approximately $2.50, the
outcome of 10,000 screening tests
can cost up to $25,000. But
according to a PCMR 1978
Legislative Proposal, the extra cost
of care for a PKU child for life is
at least $720,000 -~ about 30 times
the cost. Then, if the child devel-
ops normally and lifetime earnings
are added, the cost differential
is even more.

Mass screening is the most
economical and logical approach
when done in a few centralized
laboratories, since each condition
to be screened for is rare and the
testing equipment expensive. Only
one child in about 4,000 is born
with hypothyroidism, and one in

15,000 or more with PKU and
even rarcr disorders. To identify a
few positive cases, a center should
screen at least 25,000 births a year
and should be a regional one
serving a population of several
million.

As mentioned previously, genetic
counseling must be made available
to the parents of an affected infant
identificd in any screening
program. For parents of a baby
with PKU, for example, the risk of
an affected baby resulting from
any future pregnancy is one in
four. Parents must have access to
this information.

As new methods for screening
are devised, the list of conditions
meeting the criteria for screening
will be lengthened, thus
broadening the spectrum of
preventable conditions.

Screening to identify
Individuals and Couples
At-risk for Having Affected
Children

Genes occur in pairs. Each
parent always passes one member
of every pair of genes to any
offspring. If both unaffected
parents carry one normal gene and
one abnormal gene, (each then
being a heterozygote for the genc),
there is one in four probability
that cach will pass the abnormal
gene to an offspring. If that occurs
the offspring will have the disease
produced by the two abnormal
genes.

The objective of heterozygote
screening programs is to identify
those normal individuals and
couples who carry one dose of an
abnormal gene so that they can be
provided genetic counseling before
they have any children. To do so,
a test must be available that
specifically and accurately

- identifies the heterozygotes, and

must be economically feasible.
Practically speaking, cconomic
feasibility also depends on the
identification of a population in
which the heterozygote is very
frequent.

A prime example of such a
condition is Tay-Sachs Discase,
mentioned earlicr in this report.
Approximately onc in 3,600 babies
in Eastern European Jewish
populations has Tay-Sachs Disease,
while only one in 360,000 non-
Jewish babics is atfected.
Approximately one in 30 healthy
persons in those same Jewish
populations is a heterozygote for
the gene that causes Tay-Sachs
Disease. Thus, for Tay-Sachs
Discase we have a population in
which the trequency of the
abnormal gene is quite high.

Tay-Sachs Discase, like PKU, is
caused by the deficiency of an
enzyme. The missing enzyme in
Tay-Sachs Diseasc is called
hexosaminidasc-A. The blood of
affected babies contains very little

" of the enzyme. Even the blood of

healthy heterozygotces for the Tay-
Sachs genes contains less
hexosaminidase-A than that of
people who do not carry the genc.
Consequently, heterozygotes can
be identified by a simple,
inexpensive blood test, that can be
applied to large numbers of blood
specimens.

If both members of a couple are
tested before they have children,
and both are found to be
heterozygotes tor the Tay-Sachs
gene, they can be provided genctic
counseling, and can be offered
options for pregnancy at a later
time, including prenatal diagnosis
for preventing the birth of an
affected child.

For heterozygote screening
programs to be applicable, the
target condition must be fairly
frequent in the target population,
and options for dealing with the
attendant risk (for prevention of
affected offspring) should be
available. While newborn screening
programs for the identification of
infants affected with genetic
disease can be defended on a
mandated, population-wide basis,
heterozygote screening programs
should be voluntary, and should
always be accompanied by a
program of education of the target
population relative to the
implication of the disease tested
for, and to the genetic risks
involved. Results must be made




available to all persons and couples
tested, but must be kept
confidential. The availability of
screening to a person or couple
should never be predicated on a
commitment by the couple or
person to take any specific action
on the basis of results provided to
them.

A sceond type of screening is on
the horizon for normal parents
who have a risk of producing
abnormal offspring. About une in
1,000 or more babies born in the
U.S.A. have an open spine defect
(also called a neural tube defect).
If the opening involves the head
and brain, it is called anencephaly
or encephalocele; if it involves the
spine below the head it is termed a
meningocele or meningomyelocele.
All babies with anencephaly are
stillborn or die in the first few
days of life. Babies with the other
forms of open spine defect may
survive, but a significant portion
have permanent paralysis of the
legs and may have associated
mental retardation. The blood of a
pregnant woman whose unborn
baby has an open spine defect
contains excessive amounts of a
protein called alpha fetoprotein
(AFP). Pilot programs have

been conducted in the U.S.A. on
the feasibility of widescale testing
of AFP in the blood of pregnant
women. While the test is not
specific for open spine defects, it
does identify those women whose
unborn babies may be affected.
They can then be offered more
specific testing, including
amniocentesis and ultra-
sonography. Within the near
future, this test will be available
nationwide and has the outlook of
being very reliable in the
prevention of one major cause of
mental retardation.

Lik ¢ newborn screening,
screening of normal parents at risk
for producing mentally retarded
offspring will encompass an ever
widening spectrum of conditions as
new technologies are developed.

Genetic Diagnosis to Detect
Fetal Abnormailities

Prenatal genetic diagnosis
encompasses a number of’
procedures designed to assess the
condition of the unborn baby.
They include ultrasonography,
radiography, and amniocentesis.
Test results provide information to
parents, relative to a sclected
group of conditions, on whether
their unborn baby will have the
condition tested for. It is offered
for two reasons: first, if the
unborn baby is found rot to have
the condition for which the test is
done, they can be reassured;
secondly, if the unborn baby is
found to be affected, the parents
can be offered the opportunity to
terminate the pregnancy.

Occasionally, third and
fourth reasons apply: even if
parents do not opt to terminate the
pregnancy if their unborn baby is
found to be abnormal, they may
wish to have prenatal diagnosis to
prepare them for the birth of an
abnormal infant. In a few
conditions, prenatal diagnosis of a
treatable condition will allow
institution of treatment
immediately after birth with no
delay in diagnosis

Transabdominal amniocentesis is
the most widely used method of
prenatal diagnosis. The unborn
baby is surrounded in the uterus
(womb) by a fluid called amniotic
fluid. The fluid contains chemical
compounds originating in the
unborn baby, plus cells derived
from the unborn baby.
Measurement of chemicals in the
fluid can lead to the detection of
some abnormal conditions. The
cells contained in the fluid can be
stimulated to grow in the
laboratory, and on those cultured
cells chemical tests and
chromosome studies can be
performed.

The most frequent and best
known chromosome abnormality
that produces mental retardation is
trisomy for chromosome 21,
resulting in Down’s syndrome.
Potentially, any chromosome
abnormalitv can be detected in the

unborn baby through a study of.
amniotic cells.

A number of metabolic diseases
that produce mental retardation
are also reflected in chemical
assays performed on cultured
amniotic cells, including Tay-Sachs
Disease. In addition, the increased
concentration of AFP in the
aminiotic fluid itself may indicate
an abnormal baby, including the
presence of an open spinal defect.
The number of genetic disease
detectable in the unborn baby is
likely to increase significantly in
the near future because of the
development of new techniques
that are ““spin-offs’ of DNA
research.

Amniocentesis is ordinarily
performed in the 14th to 16th week
of pregnancy, measured from the
first day of the mother’s last
menstrual period. It is widely
accepted because of its high level
of accuracy in diagnosis—more
than 99 percent—and its low
procedural risk—only about 0.5
percent at most. The procedure
involves the insertion of a thin
hollow needle through the wall of
the mother’s abdomen, through
the wall of the uterus, into the sac
containing the unborn baby and its
surrounding amniotic fluid.
Approximately one-ounce of fluid
is withdrawn into a plastic syringe.
Using the fluid, biochemical tests
can be performed, uncultured cells
can be tested for some conditions,
and cells can be placed in culture
for chromosome studies and other
biochemical tests. :

Since the procedure does have
some small risk, specifically for the
unborn baby, the prospective
patient is always counseled about
the risks and the limitations of the
procedure before it is done.
Studies conducted in the U.S.A., -
Canada, and Britain have not
differed significantly relative to
risk. The risk of importance
involves miscarriage (spontaneous
abortion) following the procedure.
As noted above, that risk is in the
range of 0.5 percent.

Amniocentesis should always be
preceded by an ultrasonogram.
This technique involves the passage
of ultrasonic waves through the
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abdomen of the pregnant woman
and their detection by a sensor on
the abdominal wall. It appears to
be harmless, and provides an
image of the uterus and its
contents, the unborn baby and the
placenta. An ultrasonogram is
done prior to amniocentesis in
order to determine whether the
uterus contains one or more than
one fetus, to determine the stage
of pregnancy (how many weeks),
to determine the position of the
placenta so the obstetrician can
avoid the placenta in performing
the amniocentesis, to be certain the
fetus is alive, and to detect certain
birth defects. Ultrasonography
may detect such abnormalities as a
small or large head, an open spinal
defect, or others. Thus
ultrasonography has a role in
detecting certain abnormalities
itself in addition to its role in
preceding amniocentesis.

The skeleton of the unborn baby
is visible by radiography (x-ray) by
about 20 weeks gestation and may
be used to detect certain conditions
associated with bone abnormal-
ities. Certain x-ray contrast
materials may be injected into the
amniotic fluid to outline the
newborn baby in an effort to
detect some abnormalities.

The following situations have
been widely employed as
indications for offering prenatal
diagnostic procedures to women at
risk for having abnormal babies:

1) The woman who has a baby

when she is 35 years of age
or older. It has been shown
conclusively that, as women
become older, their risk of
having babies with certain
chromosome abnormalities
increases. For example, for
women under 30, the chance
of having a baby with
Down’s syndrome is less than
one in 1,000, By age 35, the
risk has increased to slightly
over one in 400. At age 40
the risk is approximately one
in 100; by 45 it is about one
in 32, and at age 50 it
approaches one in ten.
Because of this maternal-age
related risk, it is the practice
in most centers for women
who will bear a baby at age

35 or o :r to be offered
amniocentesis. Advanced
maternzi age is the reason
for ov = 75 percent of all
amniccenteses.

2) The previous bir:h of a baby
with : chromosome
abnormality, A woman who
has had a baby with a
chromosome abnormality
may be at increased risk for
having another baby with a
chromosome abnormality.
For example, even at a yoiung
age, if a woman has had a
baby with Down’s syndrome,
her risk of a second affected
baby approaches one percent.

3) A chromosome abnormality
in a parent. Somnc
chromosome abnormalities,
termed balanced
translocations, produce no
abnormality in the people
who have them. However,
those carriers of
translocations have a risk of
producing abnormal,
mentally retarded offspring
significantly greater than the
general population. Such a
carrier may have a 15 percent
or greater risk of producing
an abnormal offspring.

4) Couples in which both
members have been shown to
be heterozygotes for the same
recessive abnormal gene.
Such couples have a risk of
one in four of producing an
affected offspring with each
pregnancy. If a test is
available for the disease in
question, those couples
should be offered
amniocentesis.

5) A woman who has previously
had a baby with an open
spine defect. About one in
1,000 babies born has such a
defect. A mother who has
previously had an affected
baby has a risk of about two
percent of having another
affected infant with any
future pregnancy. in
addition, a few women have
survived an open spine defect
themselves and are able to
have children. Their risk for
an affected infant is also in
the two to three percent

range. While not a specific
test for open spine defect, an
increased concentration of
AFP in the amniotic fluid
may signify the presence of
an open spine defect in the
unborn baby. It appcars that
another compound called
acctyleholinesterase, if
present in the amniotic fluid
in abnormally high
concentration, is much more
specific for open spinal
defects, and can be used to
confirm an clevated AFP
concentration. Any woman
who has had a previous baby
with an open spinal defcct or
who, hersell, has had an
open spinal defect, should be
madc aware ol the
availability of amniocentesis.
Ultrasonography may also be
helptul in detecting an open
spinal defect.

6) A woman known to be a
heterozygote fur an abnormal
gene located in the X
chromesome. Such abnormal
genes produce discase only in
males (examples are
ltemophilia and Duchenne
muscular dystropy) but are
transmitted by unaffected
heterozygous mothers. Most
such conditions are not
diagnosablc prenatally, but
the pregnant woman may
request an amniocentesis to
determine the sex of the
unborn baby. If the baby is a
female, she cannot be
affected; if @ male, he has a
one in two chance of being
affected.

Other less clear-cut indications
for prenatal diagnostic procedures
are a family history of
chromosome abnormalities (other
than a previous affected child); a
previous child with multiple birth
defects of unknown cause; and a
history of multiple miscarriages.

While the detection of an
abnormal baby by prenatal
diagnosis may lead to a therapeutic
abortion, recent evidence indicates
that there are fewer such
pregnancy terminations now than
there were before prenatal
diagnosis became available.
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Previously, pregnant women at
risk tor affected offspring sought a
therapeutic abortion simply on the
basis of their risk and without
informed knowledge.

Only about two to three percent
of prenatal diagnostic procedures
produce abnormal results. While
by no means the ultimate answer
to the prevention of mental
retardation, prenatal diagnosis
provides parents an option not
previously possible.

PERINATAL
INTENSIVE CARE

Perinatal intensive care is an
important factor in the prevention
of retardation, as well as in the
rediction of the perinatal infant
mortality rate. It has been used
most particularly for the low birth-
weight premature infant, who is
generally unable to survive without
such care.

The survival rate for these
infants has increased dramatically
in the last decade, as reported by
Children’s Hospital Medical Center
in Washington, D.C. Prior to
1970, the majority of babies under
34 pounds died. But now the
majority survive down to 2
pounds. Even the survival rates for
babies under 2% pounds have been
improved. Until about 1975, the
survival of these babies was rare,
but now up to 60 percent of the
infants from 1% to 2% pounds
survive in some nurseries. The
survival rates are highest in
hospitals that have referral systems
to place high-risk newborns in
immediate intensive care. In
hospitals without such facilities,
the rate is much lower.

Such improvements in newborn
infant care have not only increased
survival chances, but they have
also contributed te an increase in
the health and 1Q of those infants
that do survive. This increase is
important, since low birth-weight
and prematurc infants arc at a
high risk for becoming mentally
retarded, due to birth compli-
cations, lowered resistance to
infections, lack of fully developed
nervous systems, and other factors.

Insix studies from th- 1950’s and
1960’s, 30-40 percent - the
newborns who are ui.. 2r 3%
pounds at birth had developmental
quoticnts (DQ’s) of less than 90 at
once year, and abou ‘3 had severe
central nervous syt. = defects,
including cerebral ¢ isy. However,
now these problem aftfect only
about five toten pe.cent of low
birth- weight newborns.

At the same time, there are still
major risks of being handicapped
for the low birth-weight baby,
particularly if it is also premature.
For example, babies under 52
pounds are about ten times as
likely to develop mental
retardation as those over this
weight. Also, intraventricular
hemorrhage frequently occurs in
low birth-weight premature babies,
and many of these small prematures
develop cerebral palsy, often asso-
ciated with mental retardation.

Thus, while the new technology
has contributed to helping
premature and low birth-weight
infants survive, still further
development is necessary and the
long-term impact of this new
technology still needs to be
determined through further follow-
up. This long-term approach is
necessary, since al one or two
years the mean BQ or 1Q of the
surviving prematures can appear
normal. However, at school age,
some of those premature infants
who have been followed have
perceptual defects, ltearning
difficulties and behavioral
problems, Thus, better early
indicators are needed to identify
infants who will subsequently
becomne handicapped.

These data suggest that the
intensive care given low birth-
weight infaris has been succzssful
in not onlv :elping them sursive,
but alsc in “:lping most of them
survive cs ni .rmal, healthy bahies.
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Columbia
University:
Coordinating
Perinatal Services
Through a
Perinatal Network

Al 2
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One of the major problems in
American medicine is a lack of
organized medical care, leading to
the maldistribution of resources
and available services. In the
perinatal field, major technical
advances have made medical
personnel increasingly aware of the
need for organized planning, since
this advanced technology (such as
electronic fetal and maternal
monitors, and genetic testing) can
be used to give low birth-weight
and otherwise at-risk infants an
increased chance of survival.

But many infants do not have
access to it, since traditionally
hospitals have operated indepen-
dently, and obstetrical and
neonatal services have been set up
without regional planning. The
result has been that while some
hospitals have adequate neonatal
services, others do not. In turn, the
infants born where services are
lacking have not had good access
to intensive care services when
needed, since the coordination with
nearby intensive care units has
been haphazard.

To help resolve this problem, the
Robert Wood Johnson Foundation
funded eight regional centers to
develop and offer model programs
showing the value of regionali-
zation in improving health care,
reducing costs, and lowering the
perinatal mortality and morbidity
rates. One of these centers is in the
Western and Upper Manhattan
Regional Perinatal Network,
administered by the College of
Physicians and Surgeons of
Columbia University. Membership
in the Network is open to all
hospitals in the region delivering
obstetrical and newborn care.

At the beginning of the
program, seven hospitals in

Manhattan joined the Network—
Presbyterian, Harlem, St. Luke's,
Roosevelt, Syndenhiam, French-
Polyclinic, and Jewish Memorial.
In 1979, as testimony to the
program’s success, two morc
hospitals outside the region joined:
Good Samaritan in Suffern, New
York, and Stamford Hospital in
Stamford, Connecticut. Four other
hospitals in New Jersey have also
asked to join. Approximately
20,500 delivers are handled by the
network hospitals annually.

A key feature of the program is
that any affiliated hospital can
send its premature and critically ill
newborns to the neonatal intensive
care unit at Presbyterian Hospital

for evaluation and treatment. In
addition, doctors in community
hospitals can transfer their patients
to Presbyterian and deliver them
there—an important benefit for
doctors in smaller hospitals with
less technological support. Overall,
about 150 newborns have been
transported cach year and about
150 mothers have been transferred
prior to delivery.
Some other major features of
the program include the tfollowing:
1) A regional perinatal
conference is held each _
month with perinatologists,
neonatologists, and other
health protessionals from all
participating hospitals. This

Neonatal transport to Presbyterian
Hospital.

Rick Sheridan
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Fetal-maternal monitoring in
Presbyterian Hospital Labor Room.

Rick Sheridan

conference helps hospitals in
the network establish
standard practices and review
current activities. Also, it is a
forum for presenting regional
statistics and discussing cases
and clinical issues.

2) A common record system has
been developed for all
hospitals in the Network.
Importantly, this system
keeps track of data on all
births, which are recorded,
and entered intoa .
computerized data file for
easy access and analysis.

3) Combined efforts have been
effective in changing the
policies of other agencies
when these policies have been
detrimental to providing
care. For example, Network
members were able to
persuade the New York State
Department of Social
Services to abandon its

4

-

“‘four-month rule’’ requiring
patients to be four months
pregnant before applying for
Medicaid. Because of the two
months needed to process
these applications, this rule
prevented pregnant women
from getting prenatal care
until the third trimester.
Now, financially eligible
patients can apply once their
pregnancy is medically
verified.

Network efforts have been
effective in sensitizing
government officials about
the importance of prenatal
care and the need to remove
financial barriers to such
care. For instance, the
Network referred to the
Governor of New York a
report it prepared on the
problems of unregistered
obstetrical patients who did
not receive prenatal care

5

6
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because of financial need and
suffered more complications
in pregnancy. As a result of
this report, the Governor has
made the provision of
prenatal care a priority item
in his health message. Also,
several Network staff assisted
in drafting preliminary
legislation on this issue.
The Network has developed
outreach activities to inform
relevant community agencies
and targeted high-risk
populations abut its
programs. For example, the
Network’s Community
Liaison Committee,
composed of representatives
from various hospitals, has
advised community agencies
and leaders about Network
activities. Other staff
rnembers hiave given perinatal
care lectures in Harlem to
encourage the high-risk Black
population there to seek care.
Still others have distributed
pregnancy testing kits to
Harlem Hospital, where the
perinatal and neonatal death
rates have been especially
high. Also, the Network
developed a brochure for
teenagers on where to gc for
pregnancy tests, family
planning, prenatal care,
health education, and
counseling, and it prepared a
guide to maternal health
services to help Network
health professionals and New
York City Health
Department outreach workers
in advising prospective
mothers.
The Network established a
hotline phone number to
refer patients with
pregnancy-related problems
to appropriate services, and
thousands of callers have
used the number.
Also, the Network has
engaged in extensive
educational activities. These
include:
® Active nursing education
program of full-day
workshops and short
courses offering the latest
information on neonatal
and perinatal techniques.
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» An inservice educztional
program for Heal:h
Department outr=z::

workers with infc-  ation
on perinatal caset  .ing,
referral, follow-u d
current labor ana .- ivery

practices to helpt =
locate and assist {7 :znant
women.
8) Finally, the Network has
engaged in important
research and evaluation
eftorts. These include:
¢ An investigation of the
costs of regionalization,
and a cost analysis of
charges for the scrvices
offered by Presbyterian
Hospital’s neonatal care
unit. This cost analysis has
involved determining the
charges for both routine
and ancillary services,
including room and board,
x-rays, and laboratory
tests.

e Review of the ¢ "rom

Memphis:
Preventing M'ental
Retardation
Through a
Comprehensive
Program of
Genetic Counseling
and Screening

The Comprehensive Genetics
Program at the University of
Tennessee Center for the Health
Sciences in Memphis, with its

emphasis on genetic counseling and

screening, :3 committed to a broad
range of education in genetics, and
its research program is designed to
make a significant impact on the
prevention of geneti -ally caused
mental retardation.
The Genetics Program has been

funded since 1964 through multiple

sources, including the University of

Tennessee’s educatizn and research

the uniform records to
evalute the Network’s
success in cutting down the
rates of stillbirths and
neonatal deaths.
¢ The preparalion of a report
on nonregistered obstetrical
patients in four Network
hospitals. This report
revealed some important
characteristics about these
patients, such as a much
higher incidence of
complications in pregnancy
~ and a higher perinatal
morbidity rate compared to
registered patients. It also
indicated that their major
reason for not receiving
prenatal care was having
no money Or no insurance.
Since the Network is only in its
fourth year, the resuls are still
being evaluated. However, the
program is clearly successful:
neonatal and perinatal death rates
have dropped significantly in the
region since the program began.

funds, a grant from the Maternal
and Chitd Health Division of the
U.S. Department of Health and
Human Services, a contract from
the Department of Public Health
of the State of Tennessee (in
relation to a statewide genetic
program funded by the National
Genetic Disease Act), grants and
contracts from the National
Institutes of Health, a grant from
the State of Tennessee Department
of Mental Health, grants from the
National Foundation March of
Dimes, and from the National

For example, the neconatal death
rate dropped from 17.5 per 1,000
in 1976 to 11.5 in 1978, while the
perinatal death rate dropped from
24 10 19 per 1,000 in this same
period.

This significan, . ceurred

because the region

approach has allos

mothers and infar beric
access to intensive and
neonatal care faci this
improved care ha Jd the
infants’ chances [ al. The

data show that better ceinnology
had this ct'tect, since the neonatal
and perinatal death rates for
babies under 1,000 grams were
much lower at Presbyterian
Hospital, which has the intensive
care unit, compared to other
hospitals in the region. At
Presbyterian, the neonatal Jdeath
rate was only 585 per 1,000
compared to 600-750 in other
hospitals, and the perinatal death
rate only 630 per 1,000 compared
to 714-90C elsewhere.

Council of Jewish Women. The
comprehensive program involves
physicians, medical geneticists,
laboratory scientists, social
workers, researchers and
technologists.

Working as a team, these staff
members provide comprehensive
genetic services to individuals with
genetic or possible genetic disease
and to individuals and couplcs at-
risk for producing offspring with
genetically determined abnormal-
ities who live in an eight-State arca
representing a population of about
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Gini Scott

six million. The majority of
persons served come from
Tennessee and parts of Arkansas
and Mississippi, with smaller
numbers from Kentucky, Missouri,
[ilinois, Louisiana and Alabama.
Patients have come from as far
away as Spain, Puerto Rico, and
Venezuela.

The program is located in a
University Affiliated Facility
(UAF). It provides a full range of
clinical and laboratory services that
include genetic diagnosis,
counseling, screening, intervention
and management, and also
incledes a training component in
whic~ medical and dental students,
phys.cians and dentists in graduate
training, and other health care
professionals fearn medical
genetics. Staff members engage in
extensive educational efforts
through seminars and symposia in
Tennessee and other States, to
acquaint health care personnel with
the program so that they will be
able to recognize genetic disease
and genetic risks.

In addition, a research
component is designed to advance
basic knowledge of genetic disease
leading to mental retardation, and
to develop new applied cytogenetic
and biochemical technologies to
improve diagnosis and
management of genetic disease.
For example, one study conducted

by the Genetics Program found
that of 500 unclassified mentally
retarded children with congenital
abnormalities, six percent had a

‘causative chromosome abnormal-

ity, compared withk less that one
percent in normal controls. Other
studies have clarified the causative
relationship between certain
chromosome abnormalities and
mental retardation syndromes.

In related metabolic s cening
programs, staff test uri- ¢ and
blood samples of childr n with

mental retardation in search of
abnormal metabolites. Diseases
identifiable by thesc means include
PKU and Tay-Sachs Disease, as
well as others.

In the genetics - anic, couples at-
risk for producin:. children with
gen  ic disease are referred for
cor aseling. In 1979, génetic
ser “‘ces were provided to 777 new
families. Among thern were 296
couples in which the wife
und-rwent amniocentesis. Most of
the amniocenteses were done
because of advanced maternal age.
Chromosome studies were done on
947 individuals.

In addition to the services .
described, the program at
Tennessee provides follow-up
evaluation for all newborns who
have 5een found in the statewide
screening program to have PKU.
As a State reference laboratory,
the biochemical genetics laboratory
of the program determines il a
newborn discovered by the
screening program actually has
PKU (the initial test may give false
positve results). If so, dietary
treatment is instituted and
monitored to prevent mental
retardation.

The program’s comprehensive
team approach in cooperation with
nutritionists, psychologists, social
workers, nurses and pediatricians
of the Child Developement Center
(UAF) is a key factor in its

Gint Scott
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success, as are its research and
education programs on the causes
of mental retardation and
strategies to prevent it. In
addition, members of the staff of
the program work with the news
media and community groups to
inform community members about
its screening programs and to
encourage their participation. An
example is a program carried out
in 1976 in'which the Genetics Unit
launched a campaign, at the
request and with the support of
leaders in the Jewish community of
Memphis, to enlist Jewish people
in Memphis to participate in a city-
wide screening program to identify
carriers of the gene for Tay-3achs
Discase.

Another key factor in the
success of the Genetics Program is
its affiliation with an early
intervention program at the
University’s Child Development
Center, a UAF. When an infant
with a genetic disease such as
Down’s syndrome is identified, the
infant is referred to the program
for early and concentrated
stimulation. The program is open
to infants and children up to three
years of age. Parents bring them to
the Center for one-half day each
week for motor and sensory
stimulation, social activities and
early language instruction. In
addition, parents learn how to
stimulate their children at home.

Research conducted v staff at
the Center has shown tiis
stimulation approach to be
extremely effective. For example,
when researchers compared 40
Down’s syndrome children in the
program to 40 non-articipants
with the same syndrome, they
found that the infants who started

in the program before six months
showed a much greater rate of
development. Subsequently, a
follow-up study of 20 of the
children, three to six years of age,
revealed that 65 percent of the
children who had been in the
program tested at the borderline or
mild level of retardation,
compared to only 24 percent of the
children who had not participated.

Gini Scott
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The Rose F.
Kennedy Center for
Mental Retardation
ond Human
Development:
Research,
Evaluation and
Helping the Low
Birth-weight Infant
Through the
“LIFE’’ Program

i

The premature, low birth-weight
baby has about a 15 times higher
risk of retardation than the normal
infant born at term with a normal
weight. They are also more likely
to have language disorders and
other forms of cognitive
dysfunction.

At the Rose F. Kennedy Center,
located at the Albert Einstein
College of Medicine, Bronx, New
York, several new prograrns are
designed to deal with this type of
infant. Collectively, they are called
the “LIFE Program,”’ which
stands for ‘‘Low Birth-weight
Infant Follow-up and Evaluation
Program’'. Under this umbrella
are two major research and
assessment programs: (1) a
program to evaluate the effects of
brain damage in the low birth-
weight baby on his subsequent
development and (2) an infant
follow-up and early intervention
program to help parents of a low
birth-weight baby to understand
and cope with their child.

The research program uses two
approaches to assess brain
functioning and damage, if any.
First, a unique integrated battery
of morphological, neuro-
behavioral, and electro-
physiological techniques are used
to assess brain functioning to
detect brain damage in the high-
risk infant weighing less than 1,500
grams at birth, and to identify
biological causes of this damage.
Then the researchers examine the

Howard Rubin
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consequences of this abnormality
for subsequent neurological and
behavioral development,
particularly in vision and hearing.

A key research goal is to enable
medical personnel to define the
newborn’s brain status accurately
and to provide an accurate
prognosis for its development,
Also, the research is designed to
assist medical personnel in
pr¢ viding early intervention to
correct specific neurobehavioral
disorders.

Since the start of the project in
1979, 112 infants under 1,500
grams have been admitted as
patients, and 51 are still being
followed longitudinally. The other
infants have dropped out due to
various factors, the majority (46)
as a result of death in this very
high-risk population.

Infants are carefully observed
while in-the hospital. Each day the
nursing staff takes a daily medical
profile of all clinical and
biochemical events, and each week
they do a neurobehavioral
assessment, using the newly
developed Einstein Neuro-
behaviora! Assessment Scale
(ENBAS). Also, they measure the
infant’s head circumference and
weight. Then, when the infant
reaches an age of 40 weeks post
conception, he participates in a full
testing program. This includes the
usual medical assessment, head
and weight measurements, and

ENBAS test, plus an electro-
physiological assessment to
determine potential in vision,

hearing the motor-touch behavior.

Later, in the first and second
years of life, there are additional
tests, including a physical-
neurological exam, an electro-
encephalogram, a visual scanning
test, the Bayley Infant Scale Test,
language evaluation, and visual
and auditory tests.

The preliminary results of this
research study are now being
assessed and are expected to
provide important information on

the relationship between brain
development and subsequent
behavior in the low birth-weight
baby.

The other research program tc
assess the low birth-weight
newborn’s level of brain
functioning involves the Einstein
Neonatal Neurobehavioral
Assessment Scale (ENNS).

A key rationale for this

program is that if infants with
nervous system disorders can be
identified in the newborn period,
their potential for development can
be evaluated and they can be
treated accordingly.

To achieve these goals the
ENNS test is given to the infants
each week from birth to 40 weeks
of age to obtain sequential data on
their neurobehavior functioning
and sensory abilities, as compared
to normal full-termn infants. This
comparison is made by looking at
how both types of infants perform
on 24 different measures testing
their reaction to different kinds of
stimuli, such as being lifted,
stroked, hearing noises, and seeing
objects. In this way, the infant’s
response level can be determined
for a variety of responses,
including sucking, visual following,
auditory orienting, blinking,
grasping, traction, withdrawal
from painful stimuli, rotation,
movement and other areas. In
addition, the test rates the child’s

Howard Rubin
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general cuddliness, spontaneous
movements, temperamenti, and
muscle tone.

The researchers are particularly
interested in exploring major
deficiencies in visual and auditory
responsiveness, since such
deficiences occur in almost all low
birth-weight babies.

A major study using this
technique has been conducted by
Diane Kurtzberg and other Center
researchers, using low birth-weight
and normal infants born between
June 1975 and July 1976 at the
Abraham Jacobi Hospital of the
Bronx Municipal Hospital Center.
The researchers selected 118 low
birth-weight infants (49 males and
69 females) from the neonatal
Intensive Care Unit who weighed
less than 2,250 grams at birth, and
compared them with 76 normal
full-term infants (39 males and 37
females) who weighed 3,580 grarus
or more.

The differences were striking.
The most dramatic were in visual
and auditory behavior, where the
low birth-weight babies showed
markedly less visual and auditory
responsiveness than full-term
infants.

Also, the researchers found that
compared to full-term babies, the
low birth-weight infants showed
less ability in traction, head
extension, responses, rooting,
sucking, and grasping. Over 20

percent of the low birth-weight
infants had poorer muscle tone.
They were also less likely to cuddl:
or spontaneously cling to the
tester, and were much more likely
to cry.

Even so, the researcher found
much variation among individual
low birth-weight infants, and are
still assessing the impact of
different variables on subsequent
development. For example, they
believe the identification of a
deviant neurobehavioral
performance can be used to assign
a deviant infant for a more
detailed neurological and
developmental evaluation. The
program is unique in being the
first to use this approach.

The other major element of the
LIFE program involves early
intervention with high-risk low
birth-weight infants to achieve
three riain goals: making parents
more aware that a low birth-weight
baby is different; helping parents
understand and cope with any
abnormal neurobehavioral
dev=lopment, and encouraging
parents to participate actively in
intervention efforts to help their
child develop.

At a weekly parent’s group
meeting, parents discuss current
problems and concerns. In
addition, nurses from the center
make five home visits in the first
year of the child’s life to evaluate

the number and quality of parent-
child interactions in the home, and
encourage more of them. Also,
participating parents bring their
children to the center each month
for a well baby chieck-up which
involves a complete physical,
neurological, and electro-
physiological evaluation. The staff
uses these tests results to help
determine intervention strategies.
When low birth-weight children
develop abnormally, the Rose F.
Kennedy Center has, through its
Children’s Evaluation and
Rehabilitation Clinic, a large
diagnostic and treatment center
serving 4,600 children annually.

"The clinic uses a multidisciplinary

team approach to provide aid in all
areas of child development—
language, cognition, motor, and
social activity—to four categories
of childrer: 1) infants or toddlers
with devetopmental problems, 2)
school-age children with these
problems, 3) children with
cognitive disorders; and 4) children
who are physically handicapped.
Each team includes at least one
pediatrician, psychologist, social
worker, speech pathologist, and
other medical specialists or special
educators where appropriate.
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IMMUNIZATION

An important aspect in the
prevention of mental retardation is

the prevention of infections and

immunologic reactions that may
result in retardation. According to
the Directo; of the Burcau of
Biologics in the Food and Drug
Adrainistration, several thousand
infants were prevented frocm
deveioping brain damage d:ie to
protection provided by three forms
of immunization: immunization of
feture mothers against rubella
{German measles); the
administration of Rh immune
glebulin to Rh negative mothers
with Rh positive husbands wiio
have had an Rh positive baby; and
immunization cf infants against
measles. Immunization of children
against measles and rubella confers
long-term protection against the
viruces that produce these
infections. Blood incompatibilities
(especially those involving the Rh
blood factor) between mother and
unborn infant may lead to severe
mental retardation unless the
infant’s blood is exchanged com-
pletely with matching blozd from
another person. In most cases, the
first baby of an Rh negative mother
who has an Rh positive husband
has no problem. That pregnancy, if
the baby is Rh positive ‘sensitizes’
the mother so that she produces
damaging antibodies against future
Rh positive babies. That
sensitization can be prevented if,
immediately following the birth of
her first (and anv subsequent) Rh
positive baby, she is given Rh
immune globulin.

Immnnization prevents mental
retardation in an offspring by
protecting the mother agairst the
disease condition that would
produce retardation in that
offspring. Retardaticn in her
offspring would occur as follows:
The mother is exposed to the
organism (rubella virus for
example) during her pregnancy
and, after exposure, develops the
infection. During the infection,
even if it is so mild that it is not
recognized, the virus may travel
through the mother’s bloodstream
to the placenta, where it settles.

Then, as it multiplies, it spreads
through the unborn infant’s blood
where it creates a chronic,
persistent infection that interferes
with the development of or

causes direct damage in key organs

such as the brain, eye and heart.
Congenital defects result from this
infection, and in about half of the
cases mental retardation occurs.

By contrast, if the mother is
protected by having been
imr:vnized prior to her pregnancy
with live virus vaccine (rubella for
example,), infecticn will not
develop during pregnancy. The live
virus vaccine, if given in childhood
for example, does not produce
recognizable infection but does
result in the produciion of
antikod:es that prevent future
infection. A woman should nor be
immunized when she is pregnant,
since the virus in the vaccine,even
though it has been ‘‘attenuated.”
could possibly infect the unborn
baby and produce problems.

The effectiveness of
immunization programs against
rubella has been demonstrated
emphatically by the fact that no
major outbreak of rubella has
occurred in the 15 years since such
programs were widely employed
following the 1963-64 outbreak of
rubella.

Similarly, Rh immune globulin
has proved to be nearly 100
percent effective in preventing Rh
disease-damage babies in Rh
negative women who received it
following the birth of prior Rh
positive babies. Measles vaccine
has likewise been effective in
preventing measles, an infection
that, in young children, may result
in brain damage and permanent
mental retardation.

The major problem has been the .

fact that, even in this age of
enlightenmernt, many children are
noi immunized against rubella or
measles. Parents simply have not
realized the importance of having
their children immunized, and
immunization programs have not
been as aggressive as they should
have been. A significant
proportion of school-aged children
have not been vaccinated, and
increasing numbers of women and

A
f

girls entering their childbearing
years bave never been immunized
against rubella.

Vaccines against other infectious
are under development that may
have a major impact in preventing
retardation due to bacterial
infections that affect the infant
and young child. Perhaps the most
serious such infection is meningitis,
a major source of brain damage,
which is caused by three major
types of bacteria; Group B
streptococeus, E. coli, and H. -
influenza type B. About one in
1,500 newborn infants, or about
2,000 infants cach vear, develop
meningitis due to bacteria, while
about 10,000-12,000 older infants
and children are affected. In the
case of newborn infants, 25-50
percent die, while most of those
who survive are left with
permanent brain damage. Among
older infants and children, about
50 percent are permanently
damaged. However, vaccines
preventing infection by these forms
of bacteria will be available by the .-
end of the decade, which should .
make bacterial meningitis largely
preventable. '
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Most of the mild forms of
mental retardation have no
apparent physical cause, and may
be due to adverse environmental
conditions experienced in early
childhood. According to the
American Association an Mental

“Deficiency, about 39% of all

mentally retarded individuals are
mildly retarded, and for
practically all of the irdividuals
in this category there is no
identifiable organic cause of
their condition.

The problem is usually ascribed
to sociocultural and psychological
factors, and requires prevention
strategies using knowledge from
the behavioral sciences. This is in
contrast to the biomedical
treatment usually appropriate for
the prevention of severe
retardation, which is generally
ascribed to physical causes.

According to a 1977 “*National

. Multicultural Seminar on Mental

Retardation Among Minority
Disadvantaged Populations’’ held
i1 Norfolk, Virginia, such
behavioral approaches must deal
with the environmental causes of
retardation among disadvantaged
people. These include dealing with
prejudicial attitudes and
discriminating practices based on
race, ethnic membership or social
class. Such attitudes and practices
contribute to the impoverished,
deprived environment of many
low-income and minority people
and have a part in the development
of retardation in their children.

Authorities in the field of mental
retardation suggest some
supplemental approaches, which
include parent training in child
rearing practices, compensatory,
preschool, and special elementary
instruction based on appropriate
theories and techniques.

Parent training should teach the
parents the appropriate behavioral
management techniques to enhance
their children’s develo .ment in
skills, knowledge, and motivation.
The preschool phase <hculd give
the child the opporitnity for social
and pre-academic development so
e or she can develop normally
and be prepared for successful
participation in first grade. Finally,
the special elementary school
program should help the child
master language and basic
academic skills—reading, writing,
and arithmetic—and motivate him
to apply these skills with little or no
assistance.

Children born and raised in
urban ghettos or impoverished
rural areas are more likely to be
diagnosed as mentally retarded
than are children from middle-class
suburban neighborhoods. One
reason the generally deprived
intellectual environment in which
such children have been nurtured,
combined with numerous other
problems linked with poverty: poor
nutrition, unhealthy living
conditions, poor child care, family
emotional problems, inadequate
educationa! programs, and related
aspects of deprivation.

Often, minority and low-income
children with average intelligence
are inappropriately identified as
mentally retarded, due to cultural
and language differences. The
reason, generally, is that public
schools tend to use IQ scores to
determine intelligence, without
taking into account the effect of
culture, socio-economic status,
language, and environment on
these scores. For example, a
number of studies have shown that
standardized test norms are
inadequate for determining
intelligence and that the

inappropriate labelling of minority
children as retarded has serious,
adverse affects on their lives.

Unfortunately, some of the
studies themselves contribute to the
labelling process, since they
repeatedly show that minority
students, particularly Black and
Spanish-speaking, are more apt to
be retarded than White children.

Numerous research studies and
reports indicate a correlation
between mental retardation and
minority status and low-income.
As they point out, this correlation
does not appear to be due to
genetic or organic factors, but to
the deprived environment in which
such children are raised. Their
living conditions present increased
risks of poor health, infectious and
toxic exposures, and low cognitive
stimulation. To highlight this
situation, at the 1977 National
Multicultural Seminar referred to
previously, it was reported that
85-90 percent of those who are
mildly retarded with no identifiable
organic or physical cause were
disadvantaged by environmental
conditions such as poverty, racial
and ethnic discrimination and
family distress. Correspondingly,
the retardation rates for Blacks,
Puerto Ricans, American Indians,
and disadvantaged Whites living in
urban and rural poverty are
especially high.

Poor living conditions may also
contribute to emotional problems
of mentally retarded people. For
example, the Director of the
Mental Health and Mental
Retardation Center in
Philadelphia, found that about
35-59 percent of the mentally
retarde<d clients treated at the
center needed mental health care.
Most of these were mildly retarded
individuais subjected to
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environmental stresses.

Poverty and minority status are
also implicated in the low use of
available services for counseling,
medical care, and child care
assistance, which in turn
compounds the problem. Often,
low income individuals do not use
services, such as perinatal care,
that might prevent retardation,
because they do not have the funds
to do so. Their minority status
may isolate them from knowing
about available services, or tiiey
may have language problems which
make it difficult to use the
services.

Whereas 75 percent of the
majority women seek prenatal care
in the first trimester of pregnancy,
only 52 percent of the minority
women do so. This lack of care
contributes to many medical
problems, such as malnutrition,
toxemia in pregnancy, and
prematurity.

In other cases, low income and
minority status is associated with
retardation because the deprived
living conditions provide an
unhealthy environment for the
pregnant woman, newborn infant,
or growing child. These conditions
in turn, contribute to a high rate
of lead poisoning, maternal and
infant infections, malnutrition, and
other factors considered in this
report’s discussion of retardation
due to multifactorial causes.

A restricted environment not
only hampers development but
may also prevent the child’s later
response (o a better environment.
There appear to be critical
developmental milestones during
early childhood on which
subsequent development is built. If
the child misses any of these
important steps, either because he
is biologically handicapped or
environmentally deprived, he may
become more and more
developmentally delayed.

This deficiency is related in turn
to the poor development of a
linguistic system, which is
symptomatic of a poorly developed
conceptual system and
characteristic of the mildly
retarded child. Research by the
University of North Carolina
indicates that children with poor
early linguistic development

showed improved intellectuai
functioning atter they part'cipated
in a developmentally orieried
language training program

In some low-income homes, the
child’s opportunities for lcarning
and adjustment are restricted by
such factors as inadequate child
care, parental indiiference, and a
lack of cognitive stimulation in the
environment. These homes have
tew books and play materials, and
there is limited verbal interaction,
haphazard family routines, and
minimal child care and teaching.

Child abuse is another factor
which contributes to delayed
development and behavior
disturbances regardless of income
level.

Obviously, severe physical abuse
may cause organic damage or cven
death. But abuse also has drastic
psychological consequences since it
serves to break the important
child-parent bond, whereby the
parent serves as model from whom
the child wants to learn. Child
abuse promotes escape and
avoidance behaviors, and denies
the child opportunities and
incentives for acquiring normative
skills and knowledge.

Most of these cases of mental
retardation resulting from adverse
environmental factors can be
prevented through changing the
environmental conditions which
produce them. A strategy
suggested by the National Institute
of Child Health and Human
Development is to identify the
most critical factors in early
childhood development, and then
to change the child’s daily living
experience. However, this
intervention must come early
enough and be comprehensive
enough to be effective. In some
cases, it must occur almost at birth
to prevent secondary retardation
from developing.

There are two major
environmental prevention
strategies: 1) educating the parents
about better child-rearing
practices; 2) providing
environmentally high-risk infants
with the stimulation or other
elements missing from their
environments.

However, in implementing these
strategies, program providers must

take into account a number of
sensitive issucs, involving cultural
variations, family prerogatives,
and parental and child rights, so
that services can be provided in a
humane, sympathetic, and
supportive way, and efforts will
not be viewed as burcaucratic
interference.

There are numerous programs
throughout the country which use
these strategies in varying
combinations. These include infant
stimulation programs and
Head Start programs which offer
stimulation, parent training, and a
combination of parent training
coupled with infant stimulation or
carly childhood intervention. The
key element in all of these
programs is enriching = child’s
environment to stimt < his
developing cognitive ; rocesses and
other abilitics.

Research has shown that this
strategy can work. One of the
carliest preliminary studies is the
Milwaukee Project, in which
researchers identitied during
pregnancy or soon after, 40
women with below normal 1Q
scores from impoverished
environments. Shortly after birth,
the infants were randomly assigned
to a control group which received
no special treatment or to an
experimental group in which the
mothers were given occupational,
home-making, ..:d parenting
training. Meanwhile, the infants
participated in an intensive
stimulation program, emphasizing
achievement motivation, the
development of problem solving
skills, and language acquisition.

By school age, the stimulated
children reportedly had 1Q scores
averaging 26 points higher than the
controls and were far superior in
verbal and numerical ability. In
fact, their IQ’s initially tended to
be slightly over the gceneral
population average, while the
controls tended to be in the dull or
mildly retarded range.
Unfortunately, comprehensive
follow-up reports have never been
published.

Other studies have suggested
that appropriate intervention will
significantly reduce mental
retardation if the intervention
begins early enough, continues
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long enough, is intensive enough,
and ‘ncludes the parents, or at
least the mother, as an agent of
chanze. Among these is the
Abecedarian Project at the Frank
Port<r Graham Child Development
Center, University of North
Carolina at Chapel Hill. The
researchers worked with 112
children and six families with low
incornes. Not counting attrition by
death or biological abnormality, 93
percent of their sample is intact
after six years. At this center, they
participated in a special curriculum
emphasizing linguistic development.
After about one-half of the
children completed the preschool
.program, the researchers found
" that the educationally treated
group had maintained a mean 1Q
of 92 during the first five years—a
score approximately the national
average. The control group scored
at the national average before 18
months but thereafter, the group’s
score declined until at age five the
mean 1Q was 91. The researchers
also found that while only 11
percent of the educationally treated
group had 1Q’s under 85, at age
five, 39 percent of the controls had
1Q’s below that level. In addition,
the researchers discovered that the
etiects of stimulation not only
increased the measured 1Q (itself
reflecting linguistic factors) but,
also improved the child’s general
adantive behavior.

As in other research on the same
subject, these findings suggest that
the measured 1Q of children raised
in low-income deprived
environments tend to decline in the
early developmental years.
However, if there is educational
intervention with emphasis on
linguistic development, the decline
is not likely to occur.

Preparation for Parenthood

One type of prevention program
dirccted to the ‘‘soon-to-be’’
parcat is designed to help both
fathers and mothers be better
par.nts, by showing them how
thev can foster cognitive and
adaptive development in their
offspring.

The Indiana State Department
of Public Instruction - !nnovative
Education, developed such a
program called ‘‘Prevention: To
Be Born and Grow Well,”" which
has been used in the State’s
schools since 1978. The program
consists of a curriculum for junior
and senior high school students
dealing with the causes of mental
retardation, and the responsibilities
they should assume as parents to
lessen the probability of having a
handicapped or retarded child.

The program was developed
from a survey on what health
teachers currently were teaching on
mental retardation. As the survey
showed, the health educators
needed more information on
prevention to enhance their
teaching. In response, the Indiana
State Department of Public
Instruction - Innovative Education
prepared a detailed curriculum
guide for these educators on how
students could prevent retardation
in their future offspring by taking
steps now and when they became
parentis. The guide also stressed
that the male should take equal
responsibility for prevention.
Traditionally, the role of the male
in prevention has been ignored. In
addition, the core curriculum
consisted of an action checklist
with 75 specific prevention
techniques which the parent could
employ before, during and
immediately after the birth of a
child. Finally, the guide
recommended 168 additional
actions to prevent mental
retardation during the development
years, from birth to 18 years.

Since its publication, the
Department has distributed the
guide to 5,500 health, home
economics, biology, advanced
science, secondary special
education teachers, and school
nurses in Indiana, and has
responded to over 900 unsolicited
requests from 43 States and 10
foreign countries for copies of the
curriculum. Also, the Department
has held teacher training
workshops in five regions of the
State once a year for the two years
of the project to prepare teachers
to use the curriculum successfully.
Approximately 1,100 teachers have
been trained as a result.

The curriculum’s effectiveness
has been pre- and post-tested with
about 2,000 participating students
in small towns, suburban areas,
and cities in Indiana, with
uniformly positive results. The
students showed an increase of ten
to 70 percent in cognitive
knowledge for the first section of
the curriculum and an increase of
50 to 82 percent for the second
section. In addition, when retested
after once month, the students
continued to show a gain of
knowledge ranging from 19 to 59
percent.

Programs for Mothers and
Children

These programs involve two
main components: 1) preparing the
parents to be better parents, by
teaching them behavioral
techniques to assist their children
in accomplishing major
developmental tasks; and 2)
directly stimulating the child with
an enriched environment to
enhance development and teaching
the parent techniques that can be
used at home. The focus varies in
different programs.

While some projects are
designed for normal children raised
in homes where there is a high risk
of developmental delay due to
family disadvantages, such as a
low income or a teenage mother,
other programs are for children
with handicaps or developmental
disabilities. Some are designed for
both. Although generally oriented
to low-income and disadvantaged
children, the underlying approach
is beneficial for children of any
class or ethnic background.

The following subsections
outline specific types of early
infant and toddler programs.

Mother Training Programs

Some infant stimulation
programs have a training
component, in which the mother
learns to foster her infant’s
sensorimotor, cognitive, and
language development; provide for
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her infant’s health, nutritional,
psychological, and educational
needs; become aware of her
important role as the primary
teacher; and to enjoy being a
mother. '

An example of a successful
program of this type is the Infant
Stimulation/Mother Training

(ISMT) Project at the University

of Cincinnati College of Medicine,
Pediatrics Division, which uses a
mode! developed and tested at the
University of Illinois and at parent
and child centers in Illinois and
Georgia. In its seven years of
existence, it has served close to
1,000 low-income teer:age mothers
—approximately 80 percent of
them minority and 20 percent
Appalachian Whites.

Initially, the program was
developed to deal with the low-
income teenager who is typically
unmarried, without a high school
diploma, and unable to support
herself or her child; and whose
own inadequacies contribute to
problems of physical, cognitive,
and psychological development in
the infant. However, the program
can easily be used for other
mothers with limited parenting
skills.

The ISMT program began in
early 1973, with the recruitment of
48 mother and infant pairs. The

mothers selected from the
postpartum unit of the Cincinnati
General Hospital were socially
disadvantaged, under age 16, and
lived within seven miles of thz
hospital.

Twenty-four of the mother-
infant pairs who were assigned to
the treatment group particinated in
a classroom session, in addition to

receiving monthly home visits to
assess infant development and
discuss health and nutrition
problems. The other 24 mothers
received monthly home visits, but
no instruction.

The assumption of the project
was that the instruction would make
a major difference in helping the
young women become more
effective mothers. To this end, the
classes had three main purposes:
1) to show to the mothers that the
way they interact with their infams
will affect how their children
develop in later life; 2) to
encourage the mothers to respond
to their infant’s vocalizing and
other behaviors indicating the
infant was either interested in
something or was experiencing
some stress, and 3) to teach the
mothers a sequence of infant
development $kills, so they could
use the appropriate materials to
stimulate their child’s
development.

Mothers began participating
when their babies were three to
four weeks old and continued until

.they were 18 months. During this

time, the curriculum followed an
organized sequence of child
development, providing the
appropriate stimulation at ezch
stage. For example, until they were
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three months old, the infants were
placed in an infant seat, to
encourage them to be more
attentive to what was going on.
During this phase, the mothers
were taught to respond promptly
to their infant’s needs, and to
recognize their role as the primary
caretaker.

When the infants were about
three months old, the teachers
urged the mothers to help their
babies have new experiences, by
interacting with them. As the
children got older, the teacher

added still more materials to show
the mothers additional ways to
stimulate the child’s mind. Also, at
this stage, the mothers learned

_about the inner forces that lead

children to move from one phase
of development to the next—such
as their drive to become
independent, to master their
environment, and to fit in socially.
The effectiveness of this
approach was shown dramatically
when the participating infants were
compared to the controls at 12
ionths. Whereas the infants of the

adolescent mothers who only
received home visits tended to fall
behind in their development, the
infants of mothers participating in
classes tended to maintain their
developmental rate.

After the mothers had attended
at least five of the first eight
classes, both the mothers and
infants showed a greater
responsiveness 1o each other over
the eight-week period.

Also, there have been beneficial
social effects in the mothers
themselves. Most participants
decided to return to high school to
complete their education and get
off welfare, reflecting a desire for
self-improvement and potential
upward mobility. Since this initial
testing phase, this program has
continued to operate as a
succes;ful established program.

In part, much of the program’s
success is due to the curriculum
design, and the well trained
teaching staff. But there are two
other important factors: the
support mothers get from each
other, and the growing
responsiveness of their babies,
which becomes reinforcing.

In short, teaching mothers to be
better parents is an approach that
helps to reduce or eliminate delays
which often occur in the infants of
teenage mothers who lack
parenting skills.

Infant and Toddier
Stimuiation

The Infant and Toddler Learning
Program located at the Bronx
Developmental Center, (supported
by the City College of New York,
Department of Social Services, and
the Albert Einstein College of
Medicine, Rose F. Kennedy
Center, U.A.F.) has four major
components, which include: 1) a
full day/full week educational
program for children under three;
2) comprehensive early intervention
and treatment services to
handicapped children; 3)
comprehensive social,
psychological, and educational
services to the children’s families;
and 4) the provision of services to
an equal number of handicapped
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ar.d non-handicapped children to
help the handicapped children
become ‘‘mainstreamed’ as soon
as possible.

The program mixes children
from all different economic, social,
and ethnic backgrounds, as well as
both normal children and children
with different handicaps, including
Down’s syndrome, spina bifida,
language delays, sensorv
impairment, and children at
significant risk of retardation, such
as those with birth-weight less than
2% pounds. The children are
combined, to encourage delayed
children to higher levels of
achievement by interacting with
normal children.

The trainers are responsive to
each child’s individual
development while also
encouraging group interaction,
since children learn from cach
other.

For the first four to eight weeks,
the head teacher or coordinator
determines the child’s current level
of functioning, style of learning,
and family needs. Tests determine
the child’s abilities, cognitive level,
and ability to understand and use
language. In addition, the program
staff develops a profile of the
child’s temperament, which
includes information on activity
level, bodily functions, responses
to new stimuli, and attenticn span.
Also, the siaff observes the
parent’s level of enjoyment and
responsiveness 1o the child. Then,
from this broad assessment, the
staff determines educational goals
and strategies.

From here, the child is gradually
phased into the classroom
program. Meanwhile the parents
are kept involved, by observing
their child participate in some
sessions and meeting with other
parents. Finally, after several
weeks of adjustment, the child joins
the program on a daily full-iime or
part-time basis, and is placed in a
class based on age and ability.

To maintain parental
involvement, the trainers meet
monthly with the parents to inform
them of their child’s development
and learn of their needs.
Additionally, the staff records each
child’s progress every three months
on a developmental profile and

progress chart.

There is also a parents’
organization, which features
speakers and social events.

Home Teaching Programs
for Infants and Toddlers

In addition to programs based in
a center, another successful model
involves teaching the child at
home. This approach has several
advantages: parent and child learn
in a natural environment; the
parent can readily observe the
child’s natural behavior; it is easier
to maintain a desired behavior
learned in the home setting; the
home is an ideal setting for
training the parents, wlo are
already natural agents of change
and behavior reinforcement for
their child. v

A final advantage is that the
home teaching program may be the
only way to get a developmentally
delayed child into a stimulation
program, since his parents may
lack transportation, cannot afford
the cost, or must remain home for
other reasons.

The Portage Project used this
model. It was a home teaching
program for children living in an
education service district in south-
central rural Wiscensin, During
1972, as an example, it served 75
children from birth to age six. The
children had a variety of
handicaps, including behavioral
problems. They were emotionally
disturbed, mentally retarded,
physically handicapped, culturally
deprived, and/or handicapped in
language.

A home teacher visited each
child and his family for one and a
half hours, one day a weck, for
9-12 months. In the interim, the
parents taught the child using the
prescribed structured curriculum
and recording his progress.

The teacher developed an
individualized assessment program
for each child consisting of
developmental skill inventories,
intelligence tests, and vocabulary
tests. Then, based on the child’s
present behavior, rather than his
disability label, the teacher
designed an individualized

curriculum using an Early
Childhood Curriculum Guide. This
Guide presented a developmental
sequence which listed 450
behaviors forming from birth to
five, in five developmental areas:
cognition, language, self-help,
motor behavior, and social skills.
Based on this checklist, the home
teacher determined what behaviors
the child already exhibited in each
area, and then, using this data,
and suggestions {from the¢ parents,
decided what the child should learn
next.

Once determined, this new
prescribed learning became the
child’s goal for the week.
Typically, the teacher would decide
on one to four goals or
prescriptions for each child, and
once these were mastered, select
another goal or goals. Parents
were encouraged to help in setting
these goals and in planning the
curriculum.

Then, on each weekly visit, the
home teacher would demonstrate
the behavior to the parent and
observe the parent working with
the child on the goal. Also, the
teacher would evaluate the child’s
progress each week, and twice a
year would give further 1Q tests to
assess development. Parents would
keep a daily activity chart of the
child’s accomplishments.

The results: the average
measured 1Q of the children at
entry was 75, hence, they might be
expected to gain 75 percent of
what a normal child would over
time, or six months of
developmental age in the eight
months of the project. In fact, on
the average, each child gained 13
months—more than double the
expectancy and at a rate of 60
percent more than expected of a
child with normal intelligence. A
retesting of their 1Q’s before and
after the project also showed a
significant gain. On the average,
they had a mean gain of 18 points
in 1Q, as measured by the Stanford
Binet Test.
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Head Start

The nationwide Head Start
Project began officially in the
summer of 1965 as part of the
Economic Opportunity Act, passed
in 1964. Head Start is designed to
provide an enriched learning
environmei.t in a group setting for
children up to age five from low-
income families. The aim is to help
the children learn concepts,
become curious, and be more
motivated to learn, so that when
they enter elementary school, the
can have a ‘‘headstart’” on keeping
up with children from middle-class
homes. In addition, the program
provides the children with some
nutritional and health assistance,
and encourages parents to be
velunteers to help their own and
other childrens’ development.

Within this broad framework,
individual programs vary widely.
For example, while some programs
take children as young as three
months, others do not take
children until they are age two,
three or four. In some programs,
all of the children participate as a
group in a classroom. In others,
teachers visit the children at home.
In still others, home visits are
combined with daily group sessions
for the children. In some cases, the
program has a tightly structured
curriculum, emphasizing school-
readiness skills. In others, the
emphasis is on children
“‘discovering’’ what they want to
discover in the enriched
environment, while influencing
their motivation, self-concept, and
cognitive diversity.

But significantly, whatever the
approach, all of the programs have

een successful in improving the
learning skills and social
adjustment of the children
involved. This has been shown by
a long term follow-up study,
conducted in 1975 by 12
investigators, who independently
designed and conducted eight
experime