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Preface

The last 20 years have brought home to most Americans the profound
impact of substance abuse on individuals, their families, and society. Most
extended families have had some experience with this problem.

We are only recently becoming more aware of the terrible effects of
substance abuse on pregnant women and their unborn children. Of all current
substance abuse, alcohol is the most serious problem by far, whether judged by
its frequency or by its capacity to injure the fetus. In its most obvious form, it
leads to a constellation of findings in the infant that are referred to as the fetal
alcohol syndrome (FAS).

Because of concerns about the magnitude of the problem, the U.S
Congress mandated this study, under the auspices of the Institute of Medicine
(IOM) of the National Academy of Sciences. From the outset, the committee
was aware of treading on new ground in addressing alcohol abuse during
pregnancy since the approach used in this study might serve as a paradigm for
other studies of substance abuse in pregnancy. What are the unique
characteristics of alcohol abuse in pregnancy that make it such a challenge for
medicine and for society in general?

First, this is not a disease that affects only the child with FAS; it involves
both the mother and her baby. FAS is a classic example of a family problem. A
mother who abuses alcohol needs and deserves treatment for this problem, not
only during pregnancy but afterward. If she continues to be alcohol dependent
she may very well die from the disease in a few years and, in the interim, have
additional affected pregnancies. Alcohol abuse affects her ability to care
properly for her children throughout childhood. The affected child needs
continued
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medical care aimed at minimizing any of the developmental handicaps imposed
by FAS. As with many birth defects, optimal care requires coordinated effort
from many groups, including providers of health care, social services, and
schools.

Secondly, as with many risk factors for a fetus, whether influenced by
maternal behavior (e.g., infection with sexually transmitted diseases) or not
(e.g., inborn errors of metabolism), if the mother does not receive treatment the
effects can be amplified by recurrence, that is by births to that mother of
additional affected children, or by the children—when they reach reproductive
age—bearing affected infants of their own.

Given these effects of alcohol abuse during pregnancy, the committee
addressed the issue of updating the diagnostic criteria that should be used for
FAS. We were concerned that, without well-defined criteria, any developmental
delay or behavioral abnormality in children whose mothers had any level of
alcohol intake might lead to inappropriate labeling with the FAS diagnosis. The
criteria recommended are as close as possible to those commonly used by
workers in this field and, at the same time, follow the guidelines generally used
for setting diagnostic criteria in other areas of medicine.

A consideration of diagnostic criteria brought out the fact that many
infants with FAS are not being diagnosed at birth, either because they cannot be
or because professionals do not have the tools and training to do so. Pattern
recognition is part of the diagnostic criteria in a disease of dysmorphogenesis.
In this case it involves recognition of the pattern of facial abnormalities and of
the neurobehavioral and developmental characteristics associated with FAS.
Who is to be trained for diagnosis in the newborn period, or at any time in
childhood? This is an important issue when one considers surveillance
approaches that might be applicable on a public health basis. The committee
was impressed that this area needs some focused clinical research before
widespread surveillance approaches can be recommended. Such research and
field testing is considered an urgent priority.

Also relevant to both diagnosis and prevention is the issue of whether there
are problems of development or behavior from any alcohol intake, no matter
how low, during pregnancy. Since this is not yet known, the committee focused
on the constellation of infant problems for which good evidence exists of a
relationship with maternal abuse of alcohol.

There have been excellent reviews of animal studies relating to FAS. For
this reason, the report does not include a detailed review of this topic. Animal
models have been established, and studies at the levels of integrative physiology
and cell biology have contributed substantially to our understanding of some
aspects of the disease. The report attempts to place these basic studies in context
in terms of their contribution to our understanding of pathogenesis and
prevention. For example, basic research contributed to our understanding of
FAS by firmly establishing alcohol as a teratogen. It was also important in
highlighting those organ systems likely to be most affected during in utero
development. In

PREFACE vi

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


terms of developmental timing, basic research established the important concept
that alcohol can injure the fetus, particularly the central nervous system, not
only during embryogenesis, but also later in pregnancy. It was clear to the
committee that there are many areas in which additional basic research could
make substantial contributions to our understanding of the relationship of
dosage, developmental timing, genetic susceptibility, gender differences, and
differences in tolerance imposed by the endocrine changes of pregnancy. Such
research could contribute by pointing toward additional therapeutic approaches
that might be used during pregnancy.

The sections on prevention and treatment once again emphasize that two
patients must be considered. Treatment of alcohol abuse and dependence in a
pregnant woman is also prevention of FAS in her fetus. The committee wrestled
with the difficulty that universal prevention methods appear to have an impact
on women with low or moderate alcohol intake but no impact on women who
abuse alcohol. Yet, it is this latter group that produces infants with FAS and
related problems. Thus, targeting specific prevention and treatment approaches
to this latter group is vital if we are to reduce the incidence of FAS.
Unfortunately, currently there is little evidence of successful approaches. Too
often, we have assumed that whatever works in men who abuse alcohol will
work in women who abuse alcohol. This is another area in which clinical
research, with strong evaluation components, needs to be implemented.

Treatment of the child begins whenever FAS (or a related disorder) is
recognized. The later this recognition occurs in development, the less success
treatment protocols will have. For this reason, training medical staff and other
gatekeepers in pattern recognition and appropriate history taking in pregnancy
is of paramount importance. As with many birth defects, there is a tendency to
assume that the damage is done by the time the infant is born. However, this
report brings out the lack of knowledge about how much subsequent
developmental difficulty is due to actual organic injury at birth, how much is
due to the chaotic environment in which most of these children are raised, and
how much could be ameliorated by appropriate postnatal intervention and
treatment. Such children should not be "discarded" by society and if, as a
society, we are sincere in this belief, then the same multidisciplinary approach
to their treatment and schooling should be applied as has been used for other
birth defects, including joint planning and communication between medical and
social services on the one hand and school systems on the other. Stability of the
family environment in which the child is reared is necessary for all children, but
is often not available to these children. Furthermore, even when these children
are raised in stable foster or adoptive homes, appropriate treatment and
schooling are often not available.

It is evident throughout the report that fetal alcohol syndrome tests our
ability to provide integrated services that cut across medical disciplines to the
mother and child. It also presents major challenges to integrating school and
support services for these children. The treatment section of the report
emphasizes
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that, where it is uncertain whether developmental and behavioral characteristics
are associated with permanent organic injury, children should be given the
benefit of the doubt and have access to treatment measures that may
substantially improve their outcome. This has been true, over and over again,
for other birth defects, and there is no evidence that suggests it will not prove
true for FAS.

I would like to acknowledge the diligence of the committee members and
thank them for their efforts. Each contributed in a unique way, bringing both
area-specific expertise and a broader perspective to the problem. I enjoyed our
challenging discussions. I would also like to thank the IOM staff: Kathleen
Stratton for her guidance and coordination of committee activities and her
patience at seeing this activity through, Constance Pechura for her perspective
and help in putting our ideas into words, Dorothy Majewski for arranging our
meetings and transcribing our scribbled edits, and Cynthia Howe for doing
whatever needed to be done and her attention to detail.
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Executive Summary

Fetal alcohol syndrome (FAS), first described in the published medical
literature in 1968, refers to a constellation of physical abnormalities, most
obvious in the features of the face and in the reduced size of the newborn, and
problems of behavior and cognition, in children born to mothers who drank
heavily during pregnancy. These latter features lead to the most concern. The
costs of FAS and related conditions can be quite high—for the individual, for
the family, and for society. Rates of FAS in several of the most complete
studies are similar—on the order of 0.5 to 3 cases per 1,000 births. Assuming an
annual birth cohort of approximately 4 million, this translates into 2 to 12
thousand FAS births per year in this country. These incidence figures are
offered not as established facts but to emphasize the magnitude of a problem
that has serious implications—for the individual and for society.

In recognition of the seriousness of this problem, the U.S. Congress
mandated in Section 705 of Public Law 102-321, the ADAMHA
Reorganization Act, that the Institute of Medicine (IOM) of the National
Academy of Sciences conduct a study of FAS and related birth defects. This
report is in response to that mandate.

The charge to the committee was to improve the understanding of
available research knowledge and experience on:

•   tools and approaches for diagnosing FAS and related disorders
•   the prevalence of FAS and related disorders in the general population of

the United States
•   the effectiveness of surveillance systems, and
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•   the availability and effectiveness of prevention and treatment programs
for these conditions.

As part of its work, the committee reviewed and assessed U.S. Department
of Health and Human Services agency research on the topic and provided
guidance for the future.

FAS is caused by prenatal exposure to high levels of alcohol. FAS is not a
''drunk" baby or a baby physically dependent on or addicted to alcohol.
Although the manifestations of FAS might change with age, FAS never
completely disappears and, as with many developmental disabilities, there is no
cure, although there might be some amelioration in some individuals. The
committee studied data on the relation between low or moderate levels of
prenatal alcohol exposure and more subtle abnormalities associated with such
exposure, but it was unable to conclude that these subtle abnormalities, as
detected by statistical calculations from epidemiologic studies of defined
populations, do or do not represent a distinct clinical entity. The clinical
significance of these effects for an individual is not clear. The committee is
cognizant of the grave concern of many pregnant or preconceptional women
and their partners about possible effects of less than heavy consumption of
alcohol. The lack of diagnostic criteria for or more definitive statements
regarding possible effects of low to moderate exposure to alcohol should not be
interpreted as contradictory to the Surgeon General's warning against drinking
alcohol during pregnancy.

DIAGNOSIS AND CLINICAL EVALUATION OF FETAL
ALCOHOL SYNDROME

A medical diagnosis serves several major purposes: to facilitate
communication among clinicians; to facilitate communication between clinician
and patient (including, in this instance, the parents of patients); to assist in the
study of pathophysiology and etiology; and to guide treatment. In addition to
the well-documented guidelines of good reliability and validity, a number of
practical considerations also inform decisions about diagnostic criteria. Placing
a patient in a diagnostic category confers both benefits and disabilities. For
example, the diagnosis of FAS may validate a patient's disability and facilitate
appropriate interventions and social benefits. On the other hand, the diagnosis
may also be used to stigmatize and to create self-fulfilling prophecies about the
future that could be detrimental to the patient and his or her family.

The key issues noted by the committee for identification of FAS include
the following:

1.  Should a documented history of exposure to alcohol be required for the
diagnosis of FAS?

2.  Which physical features should be used to define the disorder?
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3.  Can behavioral or cognitive features be used to define the disorder?
4.  Is there a role for ancillary measures (e.g., magnetic resonance imaging

[MRI]) in making the diagnosis?
5.  Can criteria be designed to be used across the life span?
6.  What is the relationship of so-called fetal alcohol effects to fetal alcohol

syndrome?

The committee studied the previous diagnostic criteria and felt that some
of the issues confusing the clinical and research communities could be resolved
with fairly minor changes (Table 1). The committee delineates five diagnostic
categories. The rubric of Fetal Alcohol Syndrome contains criteria for
(Category 1) FAS with a history of maternal alcohol exposure, (Category 2)
FAS without a history of maternal alcohol exposure, and (Category 3) partial
FAS with a history of maternal alcohol exposure. The naming of this diagnostic
category was challenging for the committee, who found no perfect solution. The
committee intends for this diagnostic category to include people with signs and
symptoms attributable to significant prenatal alcohol exposure and who need
medical, social services, and other attention. "Partial" denotes, to some people,
that the condition might not be as severe, which the committee did not wish to
imply. The committee settled on the use of "partial" despite these reservations.

Category 3 allows an FAS diagnosis to be given to someone who would
not receive a Category 1 diagnosis, FAS with confirmed maternal alcohol
exposure. A Category 3 diagnosis could be particularly useful, for example, for
some patients who present for diagnosis as an adult. The natural history of FAS
is such that some of the "hallmark" indicators used in infancy or childhood are
not maintained into adolescence or adulthood. This diagnosis can also be used
as a "holding" category as a means to defer a diagnosis of Category 1, FAS with
confirmed maternal history of alcohol exposure, until more data collection or
evaluation, including documentation as to whether behavioral and cognitive
abnormalities persist over time, can support a more definitive diagnosis. In the
newborn, for example, there is some controversy whether some behavioral
abnormalities, such as abnormalities of state regulation, indicate or predict long-
term dysfunction due to fetal alcohol exposure. In such cases, documentation of
abnormalities over time would be important.

The committee has defined two other diagnostic categories: Category 4,
alcohol-related birth defects (ARBD; physical anomalies only), and Category 5,
alcohol-related neurodevelopmental disorder (ARND). Diagnostic categories 4
and 5 include clinical conditions for which clinical or animal research has
linked maternal alcohol ingestion to an observed outcome. These final two
diagnostic categories are intended to represent some degree of uncertainty
whether prenatal alcohol exposure caused the adverse effects documented in an
individual patient, or whether other factors were causative in this case. Because
of the variability in the specific presentation of FAS, ARBD, or ARND, these
diagnoses are most
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a A pattern of excessive intake characterized by substantial, regular intake or heavy episodic
drinking. Evidence of this pattern may include frequent episodes of intoxication, development
of tolerance or withdrawal, social problems related to drinking, legal problems related to
drinking, engaging in physically hazardous behavior while drinking, or alcohol-related medical
problems such as hepatic disease.
b As further research is completed and as, or if, lower quantities or variable patterns of alcohol
use are associated with ARBD or ARND, these patterns of alcohol use should be incorporated
into the diagnostic criteria.
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valuable clinically if accompanied by a description of the specific
problems experienced at the time by the patient.

All diagnoses but Category 2, FAS without confirmed history of maternal
alcohol exposure, require a history of maternal alcohol exposure. The
committee defined the relevant history of maternal exposure as a pattern of
excessive intake characterized by substantial, regular intake or heavy episodic
drinking. As further research is completed and as, or if, lower quantities or
variable patterns of alcohol use are associated with ARBD or ARND, these
patterns of alcohol use should be incorporated into the diagnostic criteria.

Key Recommendations

Research recommendations include

•   research to evaluate the utility, reliability, and validity of this scheme for
classification and diagnosis;

•   research, both cross-sectional and longitudinal, to assess the
characteristics and clinical expression of these syndromes across the life
span, particularly after adolescence;

•   investigation of the differences in expression and specificity of behavioral
and cognitive deficits in FAS and ARND;

•   further clinical research, as well as research using animal models, to
examine the adverse developmental effects of prenatal alcohol exposure,
and to develop more specific biologic markers for diagnosis (e.g.,
biomarkers to confirm maternal alcohol exposure, endocrine signals,
imaging techniques.)

EPIDEMIOLOGY AND SURVEILLANCE OF FAS, ARBD, AND
ARND

The success of any public health program can be measured by comparing
the incidence or prevalence of a particular societal problem before that program
was implemented with its incidence or prevalence after implementation. Such
data are also important for estimating the societal impact of these disorders and
are crucial at the initial stages of planning, organizing, and implementing
prevention programs aimed at the general population as well as at specific at
risk populations.

The literature on the prevalence and epidemiology of FAS is far from
consistent or conclusive. A limited proportion of mothers who are very heavy
drinkers will have children with FAS. Various studies reporting the occurrence
of FAS range from 0.5 to 3 births per 1,000 in most populations, with some
communities having much higher rates. FAS and other diagnosable ARBDs or
ARNDs may occur more frequently.

Passive surveillance is the strategy generally used to monitor birth defects.
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A national passive surveillance system that includes FAS uses hospital
discharge data on both live and stillborn newborns and has estimated the
incidence of FAS at 3.7 per 10,000 births for 1992. Although passive
surveillance is relatively inexpensive, it is notoriously inaccurate; given that
FAS is a complex diagnosis, it may go unrecognized at birth. Thus, registry-
based estimates of FAS prevalence can be expected to be gross underestimates.
Data obtained passively from clinic-based studies, whether based on
prospective epidemiologic studies or retrospectively of children referred for
clinical evaluation, typically result in numbers that are higher than prevalence
estimates derived by using standard surveillance methodologies.

Active surveillance involves direct prospective collection of data using
experimentally driven protocols rather than using available data such as medical
charts. Two classic types of active surveillance are prospective epidemiologic
studies of the infant outcomes associated with maternal alcohol use and
population-based active FAS case ascertainment. In general, these rates are
higher by an order of magnitude than those estimated from passive surveillance
studies. These studies can be very expensive and labor intensive. The
populations studied in epidemiologic studies of maternal alcohol abuse
frequently do not include sufficient women who abuse alcohol at levels that
produce offspring with FAS. Population-based studies can assist in addressing
some of the criticisms of passive surveillance systems and may be useful for
linking identified individuals to treatment programs and for evaluating
comprehensive prevention efforts.

An alternative to passively monitoring the incidence of FAS at birth is to
develop proxy measures of FAS, such as one facial anomaly and one indicator
of growth deficiency, and use these as surveillance criteria for active case
ascertainment that would identify a group of newborns with a high probability
of having FAS. One would then need to develop a means to estimate from these
kinds of data an approximation of the incidence or prevalence of FAS.
Population-based studies in a variety of populations might be useful in
determining such an estimation factor.

Key Conclusions and Recommendations

The committee concludes that FAS, ARBD, and ARND are a completely
preventable set of birth defects and neurodevelopmental abnormalities, that
FAS is arguably the most common known nongenetic cause of mental
retardation, and that FAS, ARBD, and ARND constitute a major public health
concern. To address the lack of baseline data and the wide variation of
prevalence estimates for subpopulations, including ethnic minorities, the
committee recommends that:

•   an interagency plan be developed for a national survey to estimate the
prevalence and incidence of FAS, ARND, and ARBD, which could utilize
active surveillance techniques;
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•   improved data collection and surveillance be implemented to identify
specifically children with FAS, ARND, and ARBD in various social and
educational environments (e.g., maternal and child health block grant
programs, Head Start programs, and Early Intervention and Special
Education Services); and

•   when active surveillance strategies are employed that identify children
with FAS, ARND, or ARBD, appropriate linkages should be in place
among agencies and local clinics to facilitate treatment.

EPIDEMIOLOGY AND SURVEILLANCE OF DRINKING
DURING PREGNANCY

Approximately 60 percent of adult women in the United States drink
alcohol at least occasionally. Approximately 4 percent of women would be
considered to have alcohol abuse or alcohol dependence, as defined by the
fourth edition of the Diagnostic and Statistical Manual (DSM-IV). Available
data indicate substantially lower rates of both drinking (approximately 20
percent according to national surveys) and heavy drinking (less than 1 percent)
among pregnant women, relative to nonpregnant women of childbearing age.
(By comparison, a national survey estimates that 20 percent of pregnant women
smoked, 5.5 percent used any illicit drugs, 0.9 percent used crack cocaine, and
10 percent used psychotherapeutics for medically-indicated conditions.)
Although the percentages are small in relative term, the large absolute numbers 
of women who continue to engage in heavy and hazardous drinking throughout
pregnancy make it imperative to understand the personal and social factors that
make women more likely to continue drinking heavily during pregnancy.

Although researchers have seen some encouraging changes in drinking
patterns during pregnancy over the years, there is no substantive evidence of
any change in drinking behavior among women who drink more heavily or
abuse alcohol, either in terms of proportions of heavy drinkers at the time of
conception or in terms of consumption levels during pregnancy.

Current clinic-based studies of drinking in pregnant women include
relatively small numbers of women who are heavier drinkers, alcohol abusers,
or alcohol dependent and few studies of drinking during pregnancy assess
personality or social-environmental variables associated with drinking. Because
only a small percentage of women are pregnant at any point, only general
population surveys with very large samples will allow reliable analysis of
drinking correlates among women pregnant at the time of the survey.

Key Recommendations

Therefore, the committee recommends special attention to the following
research questions and issues:
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•   expansion of studies of pregnant women, where possible, to include
measurement of psychological, social-environmental, dietary, and other
factors that may influence women's drinking behavior or fetal outcome;

•   inclusion of questions regarding alcohol consumption and pregnancy
status in appropriate future national health surveys;

•   focus on protective factors that may decrease women's drinking or prevent
fetal injury from alcohol consumption;

•   continued and increased epidemiological study of women's drinking
patterns, including efforts to maximize the validity of self-report
measures, efforts which could include the use, where and when
appropriate, of a biomarker for alcohol exposure.

PREVENTION

Because prenatal alcohol exposure most likely is associated with a
spectrum of effects ranging from negligible to severe, a number of different
drinking patterns with various characteristics and etiologies need to be
addressed. Cultural, sociological, behavioral, public health, and medical
disciplines are relevant to the prevention of FAS and related conditions.

The committee thought about the prevention of FAS and related problems
within a conceptual framework that would encompass a broad spectrum of
prevention measures and that acknowledges that prevention of FAS includes
treatment and maintenance for alcohol abuse in the mother. A woman's partner
and her community are appropriate targets for preventive interventions and
subjects for preventive intervention research. After the birth of an FAS child,
there are two targets for intervention—the mother and the child. Each of them is
a patient in need of care; each is a target for treatment and maintenance to
improve their health and well-being as well as for preventive intervention for
the birth of another FAS child. The hallmark of this framework is that one
enters into the continuum of interventions in a manner proportional to the
certainty and severity of the risk involved. That is, the intervention becomes
more specific and intensive as the risk is defined less by general population
characteristics and more by individual characteristics.

Universal prevention intervention strives to ensure that all members of
society understand that drinking alcohol can have hazardous consequences,
particularly during pregnancy. The universal prevention message for FAS is a
conservative one that encourages abstinence prior to conception and throughout
pregnancy as the safest alternative. One of the basic techniques used in
universal prevention is public education. Visits to family practitioners and to
obstetrician gynecologists offer the opportunity for brief messages about the
importance of responsible alcohol use and for providing general information
about the risks of alcohol to the fetus.

Selective prevention interventions target people who are at greater risk for a
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particular outcome because they are members of a subgroup known to be at
higher risk than the general population. These interventions involve different
levels of targeting and intensity compared to universal preventive interventions.
Targets of selective prevention for FAS, ARBD, and ARND include women
who drink alcohol and are in the reproductive age range and their partners.
Although paternal alcohol exposure does not cause FAS, the important
supportive role that the male partner plays in a healthy pregnancy is well
established and cannot be emphasized too strongly. However, many women
who are at high-risk for FAS are unmarried, in very unstable relationships, or
both.

Physicians or other health care providers should be prepared to talk to
women about their alcohol use, screen women for indication of alcohol abuse,
conduct further assessments as necessary, and be prepared to offer brief
interventions. If appropriate, referral for formal treatment of alcohol
dependence should be made. In general, the strength of the intervention should
be proportional to the level of risk. There are studies showing that some
pregnant women who drink moderately or heavily are amenable to interventions
offered in conjunction with prenatal care. However, there are no consistent data
to predict who will respond to such interventions and who will continue to drink.

Indicated prevention interventions target high-risk individuals. A small
proportion of women within some populations given birth to most of the FAS
children. The committee therefore considers the target for indicated prevention
interventions to be a woman who engages in heavy drinking while pregnant or
at risk for being pregnant, particularly a pregnant or preconceptional woman
who drinks alcohol and who has already given birth to a child with FAS,
ARBD, or ARND. As with selective interventions, the committee would also
include interventions aimed at the partner, significant friends, or family
members of a woman who fits the profile just described. Indicated prevention of
FAS includes treatment for alcohol abuse or dependence for a pregnant woman
or for a woman highly likely to become pregnant. The committee identified
little controlled research into the most effective ways to treat pregnant women
who drink.

Because, in many cases, women do not seek obstetric services until
delivery, any health care provider who comes in contact with women who abuse
alcohol should consider brief intervention therapies and referral to more formal
alcohol abuse treatment, if appropriate. Women of reproductive age who abuse
alcohol should also be offered referral and access to birth control information
and services.

For the comparatively small group of women who continue to drink
heavily during pregnancy, formal treatment of alcohol dependence may be
needed. Treatment programs described are typically broad, multimodal
interventions that are intended to address the complex problems exhibited by
this population. However, systematic data collection on characteristics of
women who drink heavily during pregnancy has been rare. Thus, treatment
programs for pregnant women who abuse alcohol have been based primarily on
the availability of services and
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on clinical judgment, and in the relative absence of empirical data that could
inform the conceptualization and development of treatments targeted to address
the specific problems of this population.

The literature in recent years suggest that one effective way to help alcohol
abusing women who had FAS children might be through intensive case
management. Case management involves all members of the extended family
and should include enlisting the positive action of the male partner. Children
benefit from such efforts, too. Often children of FAS-producing mothers are in
foster placement because of neglect or abuse. A major motivator for
maintenance and aftercare is to improve the social and health status of the
mother so that she can regain or retain custody of her children.

Key Recommendations

•   The committee recommends that until such time as clear dose-response
relationships are established, pregnant women and those about to become
pregnant be counseled to avoid alcohol consumption throughout
pregnancy.

•   The committee recommends greatly increased attention among sponsors
of prevention initiatives, independent of the target population, to
evaluating the effectiveness of programs implemented. This
recommendation applies to all levels of prevention interventions.

•   The committee recommends that research efforts include comparisons of
prevention methods at all levels in order to provide information to policy
makers about relative costs and benefits.

Indicated Prevention Interventions

•   The committee recommends that a high priority be placed on research
efforts to design, implement, and evaluate prevention interventions that
can effectively guide pregnant women who drink heavily to alcohol
treatment. Research or programs should also include:

•   assessment of methods to involve women's partners and family members
in interventions to decrease or stop drinking;

•   implementation of appropriate screening tools, including biomarkers of
alcohol exposure, to identify women who are drinking moderate to heavy
amounts of alcohol during pregnancy;

•   incorporation of comprehensive reproductive counseling and
contraceptive services in prevention and treatment programs for substance
abusing women;

•   development of training programs for professionals in the identification of
heavy drinking, and referral to appropriate regional centers or prevention
services;

•   basic research in animal models to elucidate further the mechanisms of
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alcohol teratogenesis, which might lead to pharmacologic or other
strategies for amelioration of the effects of alcohol exposure in utero.

Selective Prevention Interventions

•   The committee recommends increased research efforts to design,
implement, and evaluate selective prevention interventions to decrease
risks of FAS, ARND, and ARBD through programs aimed toward women
who are pregnant or may become pregnant, and who drink alcohol.

•   Where the utility of specific intervention programs has been established,
the committee recommends broad implementation of successful
prevention interventions. Programs developed or studied should include
the following:

— intervention targeted to specific demographic groups that have been
demonstrated to be at higher risk for FAS, ARBD, and ARND, as well as
those who exhibit risk factors associated with moderate to heavy alcohol
consumption during pregnancy.

Universal Prevention Interventions

•   The committee recommends that although data are insufficient regarding
the effectiveness of universal prevention interventions, such interventions
should be continued to raise awareness about the risks of FAS, ARBD,
and ARND. However, the most important approach to universal
prevention is probably the development of a medical environment in
which concepts of the risk of FAS, ARBD, and ARND are incorporated
into routine health care.

TREATMENT OF THE AFFECTED INDIVIDUAL

Many prenatally exposed individuals do not receive correct diagnosis or
treatment for their alcohol-related disabilities. There has been a curious lack of
enthusiasm for targeted efforts directed at the prevention of secondary
disabilities. The view that intervention may not be useful in children affected by
alcohol is inconsistent with the attitude taken toward other groups of high-risk
and disabled children. Few systematic attempts have been made to intervene
with alcohol-affected children to test the possibility that such strategies would
be effective in producing more positive outcomes.

In understanding how to meet the needs of individuals with FAS, it is first
necessary to describe the behavioral characteristics of affected children as well
as the social environment in which many affected children live. Information
about affected children is derived mainly from two sources: (1) retrospective
and uncontrolled, descriptive clinical studies of clinically referred children with
FAS and fetal alcohol effects, and (2) prospective research studies of children
exposed
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to alcohol in utero due to maternal drinking. In most such prospective studies,
maternal drinking is in the light to moderate range, with only a few women
drinking in the heavy range. As a result, most of the children in these
prospective studies are not dysmorphic and would not, therefore, qualify for a
diagnosis of FAS, although in some cases they may have milder effects that are
observable through focused testing or the statistical analysis of group data.

For the clinician, as well as the research scientist, there are several
important questions that must be answered in order to plan interventions for
individuals with FAS, partial FAS and possible ARND. The first question is
whether there are discernible patterns in the development of prenatally exposed
children. A review of existing information about the development of these
children suggests the following conclusions: The data base is limited. there is a
great deal of variability in outcome. Early identification is possible in some
cases. Effects of prenatal exposure appear to become more significant later in
the child's development, perhaps due to the nature of a disorder that may affect
behaviors associated with more mature social functioning.

The second significant question is whether developmental problems seen
in alcohol-exposed children should be attributed solely to the effects of the
teratogen on neurological functioning, solely to the effects of environmental
factors such as social class and dysfunctional families, or to some combination
of the two. At present, there is no easy answer to this question. Because
children develop within a family and a community, their caregiving
environment must be given careful consideration as well. However, the social
and environmental factors that may affect the development of individuals with
FAS or ARND have not been adequately investigated.

Anecdotal evidence suggests that children with FAS, ARBD, or ARND are
more likely to have negative caregiving environments than are typical children
or children with other disabilities. The first risk for these children is loss of their
biological parents. Clinical observation also suggests that children with FAS or
possible alcohol-related effects often come to the attention of protective service
agencies and frequently may enter foster care or be placed for adoption. Some
children receive a stable placement; others are shifted repeatedly because their
behavior is hard for some foster or adoptive families to manage.

The third question concerns specificity. It is not clear that the behaviors
reportedly shown by alcohol-affected individuals are different from those
shown by other persons who are mentally retarded, have specific learning
disabilities, are diagnosed with ADHD, or have been reared in dysfunctional
families. Rarely have these groups been compared to other clinically diagnosed
groups to identify factors specific to those who have been exposed to alcohol. If
it is true that there are specific problems in children with FAS and RAND, it
may be possible to design targeted prevention efforts that will help to avoid the
more negative outcomes that have been observed.

Although in some cases the prenatal exposure may have had permanent

EXECUTIVE SUMMARY 13

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


effects, it still might be possible to avoid the development of secondary
disabilities in these individuals by early identification and appropriate treatment
over the life span. There is no systematically compiled information available
describing the number of people with FAS receiving services or the kinds of
services received by individuals with FAS or other alcohol-related deficits. At
the present time, there are no empirical studies available of the effects of
educational intervention, either generalized (the standard services offered to all
qualifying children) or specific (programs specifically designed for those with
FAS or ARBD), on alcohol-affected children. Faced with a lack of published
information about teaching methods and the effectiveness of treatment for
alcohol-exposed children, some teachers and parents have turned to the
''wisdom of practice." When these teachers' methods are examined, it is clear
that their suggestions are well grounded in an understanding of young children
and in practical knowledge about teaching. It is not clear, however, that these
methods are of relatively greater value in alcohol-affected children than in other
groups. However, to determine whether they are more or less effective with
children with fetal alcohol effects, evaluation of methods and programs will be
required.

In addition to medical and educational interventions directed at affected
individuals, other strategies have been considered to improve outcomes for
alcohol-affected children and adults. Research suggests that few professionals
working with children have adequate training in identifying and treating the
effects of fetal alcohol exposure in children, although some programs that have
provided professional education have been successful. Because the child is
being reared within a family, whether the biological family or an adoptive or
foster family, intervention for the prevention of secondary disabilities in alcohol-
affected children must address the needs of the family as well. The way in
which this support is provided will depend on the age of the child and the kind
of family situation that exists.

Key Recommendations

The committee concludes that there are no specific programs to treat
children with FAS, ARBD, or ARND, and other efforts to prevent secondary
disability in these children are insufficient and inadequate. Given the known
value of early intervention for other conditions, however, it is important to
identify children with FAS, ARBD, or ARND as early as possible. Thus, in the
committee's view, action to bring needed programs and efforts to an acceptable
level must proceed on a number of fronts. The committee, therefore,
recommends the following actions to address these needs:

•   Clusters of high-quality diagnostic and treatment services should be
available locally and regionally.

•   Programs serving children with FAS, ARND, or ARBD should meet the

EXECUTIVE SUMMARY 14

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


special, complex needs of such children, including consideration of the
families involved and increased availability of parenting training for
caretakers (birth parents, foster parents, and adoptive parents).

•   Educational materials should be developed for professionals who deal
with school age children to increase their awareness of FAS, ARND, or
ARBD as a potential cause of ADHD-like behaviors, including
hyperactivity, and to facilitate their referral of such children to other
appropriate or needed services.

•   Clinical practice guidelines should be developed for follow-up and
treatment of children with FAS, ARND, or ARBD.

A necessary complement to the above actions is an expanded knowledge
base. The committee, thus, views further research as essential to providing
adequate treatment of children affected by FAS, ARND, and ARBD. The
committee recommends additional research in the following areas:

•   research to distinguish the role of the postnatal environment in modifying
the effects of fetal alcohol exposure, including research on adopted versus
non-adopted children with these disorders;

•   research on the social and emotional status of school age children affected
by FAS, ARND, or ARBD and research on the existence of specific
impairments associated with these syndromes, particularly impairments in
attention, language, sensory integration, and other behavioral problems;

•   evaluation of the effectiveness of educational interventions on children
with FAS, ARND, or ARBD, possibly beginning with the examination of
educational interventions that look promising in case studies or in studies
of children exposed to illicit drugs in utero.

INTEGRATION AND COORDINATION

There is no single, organized discipline within medicine that can, at this
time, logically be held responsible or accountable for the development of a
comprehensive approach to preventing and treating fetal alcohol syndrome
(FAS), alcohol-related birth defects (ARBD), or alcohol-related
neurodevelopmental disorder (ARND). Nor is there a single discipline in the
broader arena of health and health care appropriate for this role. No group has
yet shown any interest in the management of FAS, ARBD, or ARND patients as
adults. Therefore, these disorders lie within the purview of many groups but are
clearly not the full responsibility of any one. Like any problem that falls
between organized disciplines, progress is unavoidably hampered. Both FAS
research and service delivery suffer.

Such structural marginalization is also evident in government, where it is
difficult to find a local, state, or federal government system that is positioned to
address these disorders in a comprehensive manner. It is clear that neither
governmental
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structures nor the organization of modern medicine and health care can be
redesigned. Thus, the challenge is to improve communication and cooperation
among health, education, developmental disabilities, and social services
disciplines and government agencies.

RECOMMENDATION

Therefore, the committee recommends that an interagency task force, or
other entity comprised of representatives from the relevant federal research,
surveillance, and services agencies, be established to coordinate national efforts
in FAS, ARBD, and ARND. Lead responsibility for heading this task force
should be assigned to NIAAA, because it is experienced at encouraging
research and at incorporating research methodologies into all activities and has
had the longest history in addressing FAS. However, all member agencies
should be willing and able to translate research findings into service delivery
and policy development activities and be expected to contribute to and be
consulted with about achieving the overall goals of preventing and treating FAS.

It is suggested that one of the top priorities of such a coordinating body
should be to forge interagency cooperation in the adoption of a common
terminology and set of definitions related to these disorders, such as proposed in
this report, and the design and implementation of national surveys to estimate
the true prevalence of FAS, ARND, and ARBD. At the same time, prevention
and treatment of secondary disabilities associated with FAS, ARND, and
ARBD, as well as prevention and treatment of alcohol abuse and dependence by
pregnant women and by women at risk of becoming pregnant, should be a high,
and long-term, priority of this coordinating body. Additional important areas of
focus should include consideration of basic research and communication among
the basic and clinical research communities and the health services community.
Recommendations for research in all aspects of FAS can be found in this report
and should serve as guidance for the coordinating body. Finally, the
coordinating body should take active steps to encourage and facilitate the
rigorous evaluation of all intervention programs.
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1

Introduction

It sounds simple: women who drink excessively while pregnant are at high-
risk for giving birth to children with birth defects. Therefore, to prevent these
defects, women should stop drinking alcohol during all phases of pregnancy.
Alternatively, women who drink alcohol should not become pregnant unless
and until they can control their drinking. More than 20 years ago, when fetal
alcohol syndrome (FAS) was first described in the published medical literature,
there were high hopes for its prevention. In fact, this has not been simple, and
the biomedical and public health communities are still struggling to eliminate a
birth defect that should be absolutely preventable.

HISTORY

Although references to the effects of prenatal exposure to alcohol can be
found in classical and biblical literature, fetal alcohol syndrome was first
described in the medical literature in France by Lemoine et al. in 1968.
Researchers in the United States soon also published a landmark report
describing a constellation of birth defects in children born to alcoholic women
(Jones and Smith, 1973). FAS has since been described in most countries of the
world. Briefly, FAS refers to a constellation of physical abnormalities, most
obvious in the features of the face (see Figure 1-1) and in the reduced size of the
newborn, and problems of behavior and cognition. These latter features lead to
the most concern.

The degree of abnormality in any one measure can vary greatly between
individuals and can change with time in the same individual. For example,
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FIGURE 1-1 Photographs of children with fetal alcohol syndrome.
SOURCES: Figures 4C and 4D: Reprinted with permission from Jones et al.
(1973). Copyright 1973 by the Lancet Ltd. Figure 4B: Reprinted with
permission from Clarren and Smith (1978). Copyright 1978 by the New
England Journal of Medicine, Massachusetts Medical Society.
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people diagnosed with FAS can have IQs from well within the normal
range to the severely mentally retarded range. The physical anomalies can be
slight or quite striking. Some people with FAS live fairly normal lives if given
adequate and structured support throughout their lives, whereas others are
severely impaired. The defects may or may not be apparent or easily diagnosed
at birth. Although the manifestations of the damage might change with age,
FAS never completely disappears and, as with many developmental disabilities,
there is no cure, although there might be some amelioration in some individuals.
FAS does not refer to signs of acute alcohol exposure or withdrawal at birth.
Newborns can have blood alcohol levels high enough to affect acutely their
central nervous system function and not have FAS. Newborns can also have no
alcohol in their bloodstream at time of delivery but still have FAS. FAS is not a
"drunk" baby.

The costs of FAS and related conditions can be quite high—for the
individual, for the family, and for society. Three groups have tried to estimate
these costs, and these estimates vary greatly (Bloss, 1994). These estimates are
problematic, because of uncertainties regarding the incidence and prevalence of
FAS and uncertainties related to the full extent of health (and other) problems
experienced throughout the lifetime of people with FAS. Estimates of the
occurrence of FAS in North American communities range from 0 per 1,000
(incidence; Abel and Sokol, 1987, 1991) to 120 per 1,000 (prevalence;
Robinson et al., 1987), although rates in several of the most complete studies
are similar—on the order of 0.5 to 3 cases per 1,000 births. Assuming an annual
birth cohort of approximately 4 million, this translates into 2 to 12 thousand
FAS births per year in this country. As described in the report, there is a lack of
longitudinal data on the extent of possible problems of adults with FAS.
Therefore, cost estimates for the United States range from $75 million (Abel
and Sokol, 1991) to $9.7 billion (Harwood and Napolitano, 1985). The total
lifetime cost per typical case of FAS for a child born in 1980 was estimated to
be $596,000 undiscounted1 (Harwood and Napolitano, 1985). These incidence
and cost figures are offered not as established facts but they are intended to
emphasize that regardless of the details, or any one specific estimate, the costs
of FAS to the individual and society are high.

Since publication of the papers by Lemoine and by Jones and Smith, the
biomedical, public health, research, and public policy communities have
devoted much time and energy to a fascinating problem of teratology (the study
of the effects of chemical exposure on the developing fetus), neurobiology,
disease prevention, and social disarray. The U.S. Public Health Service has
spent millions of dollars in research, public education, and service programs
related to the

1 Discounting is a tool used in economic analyses to assign smaller weights to costs
incurred in the distant future. Undiscounted amounts represent simple sums, regardless
of when the costs would be incurred.
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topic. Important concepts have been established through research. For example,
well-controlled research studies on rats, mice, and nonhuman primates has
demonstrated that alcohol exposure causes FAS. However, while alcohol is the
necessary teratogen, it alone may not be sufficient to produce FAS in humans or
birth defects in animals. As with most teratogens, not every fetus exposed to
significant amounts of alcohol is affected. The outcomes might be modulated by
numerous biologic and environmental factors, such as nutrition, threshold,
timing, genetic susceptibility, pattern of alcohol exposure, or fetal resilience.
Further research is needed to fully elucidate the factors that influence the
expression of alcohol teratogenesis.

Public education campaigns have taught many women and their partners,
as well as the medical community and society at large, that excessive alcohol
consumption is dangerous during pregnancy. Reduction in the occurrence of
substance abuse during pregnancy, reduction in the incidence of FAS, and an
increase in the questioning of patients by health care providers about alcohol
and other drug use are goals of the Public Health Service's Healthy People 2000
initiative (U.S. Department of Health and Human Services, 1991). See Table 1-1.

Prevention of birth defects as a salient public health goal presents some
exemplary success stories. A good example is the advocacy for and impact of
rubella immunizations for children and women of childbearing age with no
history of natural rubella or rubella immunization. An outbreak in the United
States in the mid-1960s resulted in an estimated 20,000 children born with
congenital rubella syndrome (CRS). CRS occurs in 20 to 25 percent of babies
born to mothers who get rubella in the first trimester of pregnancy and results in
congenital heart disease, deafness, mental retardation, and other fetal
abnormalities. An estimate of the lifetime cost of CRS is about $330,000 per
case. With widespread introduction of rubella vaccines in the late 1960s and the
requirement for rubella immunization prior to school entry, the number of
reported cases of CRS in the

TABLE 1-1 Examples of Healthy People 2000 Goals Relevant to Fetal Alcohol
Syndrome (FAS)

Objective 1987 Baseline Target 2000

Incidence of FAS (per 1,000 live births) 0.22 0.12

Abstinence from alcohol during pregnancy 79% Increase by 20%

Screening by obstetrician/gynecologist for
alcohol use

34% 75%

Referrals by obstetrician/gynecologist for
alcohol treatment

24% 75%

Screening by obstetrician/gynecologist for
drug use

32% 75%

Referrals by obstetrician/gynecologist for drug
treatment

28% 75%
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United States hit a low of 225 in 1988. As another example, new findings that
folic acid deficiency during pregnancy can result in neural tube defects have led
to recommendations that grain be fortified with folic acid to prevent these birth
defects. Availability of effective prevention strategies led to public policy
debates and recommendations for action.

The emergence of crack cocaine as a major medical and public health
problem in the 1980s led to worries about a generation of crack babies who
would cost the medical care system, primarily neonatal intensive care wards,
huge amounts of money and who would overburden the education and social
service systems with problems attributable to prenatal exposure to cocaine.
Further research has shown that crack cocaine can lead to serious obstetrical
complications and that some of the exposed newborns do have problems.
Cocaine-exposed children have not been followed as extensively or for as long
a time as alcohol-exposed children; what data have been published show some
effects of prenatal cocaine exposure at three years of age, but the problems do
not seem to be nearly as devastating as predicted, nor as severe as the long-term
problems associated with alcohol exposure. In fact, some of the long-term
effects associated with prenatal cocaine exposure may be due in part to the
concurrent use of alcohol during pregnancy. The federal government invested
millions of dollars in demonstration projects for services for substance abusing
women. Some of these programs included services for women who abuse
alcohol, but the emphasis was usually on drugs, particularly illegal ones, other
than alcohol, or on polydrug use. The attention to crack cocaine and its effects
on the fetus is curious given that the percentage of pregnant women who drink
(approximately 20 percent) far exceeds the percentage who use cocaine
(approximately 1 percent; National Institute on Drug Abuse, 1994).

At the time, however, the cocaine epidemic and its potential risks to
unborn children led to heated public policy debates. Policies of mandatory urine
testing in delivery wards, and subsequent removal of a child from the care of a
mother who tested positive for illegal substances, were instituted in many places
(Blume, in press; Chavkin, 1990). The unintended negative consequences of
these actions have led to a reconsideration and reversal of these policies more
recently.

THE FEDERAL RESPONSIBILITY FOR FAS RESEARCH

As will be described in many parts of this report, FAS is a complicated
health and social problem, involving many different sectors of the government.
The U.S. Public Health Service (USPHS) contains the agencies with primary
responsibility for research in the area. The National Institute on Alcohol Abuse
and Alcoholism (NIAAA) of the National Institutes of Health (NIH) has the
lead role in research on FAS. However, NIAAA is a relatively small institute of
NIH. The NIAAA appropriation in 1993 was $177 million, compared with
more than $400 million for the National Institute on Drug Abuse (NIDA) and
slightly less than
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$2 billion for the National Cancer Institute (U.S. Department of Health and
Human Services, 1993). NIAAA programs related to FAS include very basic
animal research, which has been the mainstay of research in this area; clinical
and epidemiologic research on the effects of low to moderate alcohol use by
pregnant women; and prevention research. The alcohol and pregnancy program
at NIAAA included $9.8 million to $13.5 million for approximately 70 grants in
each of fiscal years 1990-1994. Most of these research grants were RO1,
investigator-initiated awards. NIAAA-funds one fetal alcohol research center.

In addition, many research programs sponsored by NIAAA have ancillary
importance to FAS, for example, the research it funds on the epidemiology of
drinking by women or on general approaches to the prevention and treatment of
alcohol abuse. As an example of the level of commitment by NIAAA to this
issue, the prevention research program at NIAAA has ranged from $15 million
to $19.8 million annually in recent years. As the lead research agency on
alcohol, the institute and the USPHS can serve as a bully pulpit for the
prevention of FAS and other alcohol-related problems. In fact, this has been the
case. The U.S. Surgeon General first issued a warning against the dangers of
alcohol during pregnancy in 1981. In addition to funding and conducting
research, NIAAA publishes information for the public on FAS, sponsors
research workshops on FAS, and has its staff speak at public meetings.

Other NIH institutes fund research relevant to, but not directly about, FAS.
For example, NIDA funded a $4 million National Pregnancy and Health Survey
on substance abuse, including alcohol, during pregnancy. The data on alcohol
were a small part of the entire project. In addition, NIDA funds epidemiologic
and clinical research on the effects of substance abuse during pregnancy, and
alcohol is frequently one of the substances used by these populations. A rather
large study funded by NIDA was the Perinatal 20 demonstration project
assessing prevention of substance abuse during pregnancy. Although the major
purpose was to look at the abuse of illegal substances, some data were collected
on alcohol use, as well.

Another key USPHS agency involved in FAS work is the Centers for
Disease Control and Prevention (CDC). The FAS Prevention Section is housed
in CDC's National Center for Environmental Health, Division of Birth Defects
and Developmental Disabilities. CDC's role is to collect data to define the scope
of the problem; support the development and evaluation of FAS prevention
projects; and build state capacity for coordinated, state-based FAS surveillance
and prevention programs (CDC submission to IOM committee). The CDC
maintains and analyzes surveillance programs that include FAS, such as the
Birth Defects Monitoring Program. In addition, CDC sponsors and supports
efforts to prevent FAS. The CDC currently has FAS prevention and surveillance
projects supported through states and universities. As with NIAAA, CDC has
ancillary programs related to maternal and child health, alcohol abuse, and
epidemiologic surveillance that can support and inform FAS programs.
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Other agencies in the USPHS maintain important programs related to FAS,
but these programs have much less emphasis on research. The Indian Health
Service, the Health Resources and Services Administration (HRSA), and the
Substance Abuse and Mental Health Services Administration (SAMHSA) fund
services or demonstration projects directly or indirectly related to FAS. At this
time, no agency has been able to support research on the clinical aspects of
FAS, on the medical treatment of children with FAS, or on the education and
remediation of these children.

A notable USPHS program is the Pregnant and Postpartum Women and
Their Infants (PPWI) initiative. This program was authorized by the Anti-Drug
Abuse Act, passed by Congress in 1988. The demonstration grant program
focuses on the development of innovative, community-based models of drug
prevention, education, and treatment, targeting pregnant and postpartum women
and their infants (National Center for Education in Maternal and Child Health,
1993). The program is funded jointly by the Center for Substance Abuse
Prevention (CSAP) of SAMHSA and the Maternal and Child Health Bureau of
HRSA. It has funded 147 demonstration projects. The most common drug
addressed was cocaine, followed by alcohol and polydrug use. Because
demonstration projects are rigorously evaluated only infrequently, the nature,
utility, and transferability of their findings are difficult to assess.

The Center for Substance Abuse Treatment (CSAT), a part of SAMHSA,
was charged by Congress to support grants for residential and outpatient
substance abuse treatment for pregnant and postpartum women and their infants
(information provided to the committee). CSAT funded 31 residential projects
in 20 states in the PPWI program and 34 projects in 24 states in its Residential
Treatment for Women and Their Children program. The five treatment
programs that serve Native American women include comprehensive services
specific to FAS. In addition, CSAT has other activities, such as its Treatment
Improvement Protocols, relevant to FAS, but the abuse substance of focus is
usually cocaine or opiates, not alcohol.

CONGRESSIONAL INTEREST

In recognition of the seriousness of this problem, which affects both the
health and the societal functioning of many Americans, several times in the past
few years, members of Congress have introduced legislation related to FAS (see
Table 1-2). The bills have focused largely on creating an interagency task force
on FAS and increasing resources for prevention programs and prevention
research. These bills, with one exception, have never been passed. The U.S.
Congress mandated in Section 705 of Public Law 102-321, the ADAMHA
Reorganization Act, that the Institute of Medicine (IOM) of the National
Academy of Sciences conduct a study of FAS and related birth defects. The
National Institute
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on Alcohol Abuse and Alcoholism of the National Institutes of Health
funded the project. This report is in response to that mandate.

The Committee to Study Fetal Alcohol Syndrome was convened in
mid-1994. Committee expertise included pediatrics, developmental psychology
and neurology, obstetrics, nosology, teratology, epidemiology, sociology,
substance abuse prevention and treatment, and psychiatry. The charge to the
committee was to improve the understanding of available research knowledge
and experience on:

•   tools and approaches for diagnosing FAS and related disorders,
•   the prevalence of FAS and related disorders in the general population of

the United States,
•   the effectiveness of surveillance systems, and
•   the availability and effectiveness of prevention and treatment programs

for these conditions.

As part of its work, the committee assessed and reviewed U.S. Department
of Health and Human Services agency research on the topic and provided
guidance for the future.

THE COMMITTEE'S FOCUS AND PROCESS

The committee understood its charge to focus on the effects of exposure to
large amounts of alcohol, that is, on FAS and what had historically been called
fetal alcohol effects (FAE). The committee studied data on the relation between
low or moderate levels of prenatal alcohol exposure and more subtle
psychologic, educational, developmental, and behavioral abnormalities
associated with such exposure, but given the currently available data it was
unable to conclude that these subtle abnormalities do or do not represent a
distinct clinical entity. Thus, the committee concluded that it was inappropriate
to develop diagnostic criteria or establish incidence or prevalence estimates for
this putative condition. However, some discussion of these data is warranted.

Large prospective studies conducted in several U.S. cities, which are
described more fully in other sections of this report, have found statistical
associations between low to moderate levels of prenatal alcohol exposure
(levels not documented or believed to cause FAS) and effects on a variety of
behavioral, educational, and psychological tests. These statistical associations
are typically weak and the estimated average effects are usually small, so these
results seem to have little clinical significance for individual children (Day et
al., 1991; Russell, 1991). The population implications, in theory, can be
important for the following reasons. First, one interpretation of these results is
that the small shift in the average behavioral, educational, and psychological
scores in children prenatally exposed to low-levels of alcohol theoretically may
translate into increases in the
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number of children below low performance thresholds and decreases in the
number of children above high thresholds. Second, these weak population
results could also suggest that prenatal exposure to low-levels of alcohol
occasionally but only rarely lead to behavioral, educational, and psychological
effects in an individual that do have clinical significance. The clinical
significance of small population effects on an individual has not been
demonstrated empirically for low-level prenatal alcohol exposure. Finally, these
population effects suggest at least a teratologic potential for low-level prenatal
alcohol exposure and can provide directions for further research. It is also
possible that these effects are spurious, given the difficulties of excluding
confounding variables such as stress or nutrition by history alone. Given the
current state of our knowledge it is impossible to conclude whether low-level
alcohol intake in pregnancy has clinically significant deleterious effects on the
individual or not.

The committee is cognizant of the grave concern of many pregnant or
preconceptional women and their partners about possible effects of less than
heavy consumption of alcohol, and it is also aware that this issue has been and
will continue to be debated in the lay press. The committee hopes its report will
clarify research questions and design issues for further work in this area. The
lack of diagnostic criteria for or more definitive statements regarding possible
effects of low to moderate exposure to alcohol should not be interpreted as
contradictory to the Surgeon General's warning against drinking alcohol during
pregnancy. This will be discussed in more detail in Chapter 7.

The committee did not establish precise lower limits of alcohol exposure
associated with significantly increased risk of FAS. Some researchers have
attempted such calculations, but the committee felt that it is premature to make
such a statement. Maternal factors such as parity, age, history of heavy
drinking, and general health status all influence how much alcohol exposure is
necessary for FAS. The level of alcohol exposure is generally very high and
likely found in only a small percentage of women who drink while pregnant.
Recent data suggest that although approximately 40 percent of all women in the
United States are abstinent (Wilsnack et al., 1994), approximately 14 percent of
women consume 6 or more drinks at least occasionally when they drink
(Wilsnack et al., 1994) and approximately 4 percent of women have alcohol
abuse or alcohol dependence problems (Grant et al., 1994).

The committee did not establish an incidence or prevalence rate for FAS in
the general U.S. population. Rather, the committee reviewed estimates from the
scientific literature. Rates in several of the most complete studies are similar—
on the order of 0.5 to 3 cases per 1,000 births. The difficulties in determining
the extent of the problem are discussed in this report.

Clinical experience has accumulated with helping pregnant alcoholic
women to decrease their drinking and with helping children with FAS to learn
and perform more like unaffected children (Kleinfeld and Wescott, 1993).
However, most of this rich clinical literature derives from anecdote and
uncontrolled
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projects. As such, it is difficult to distinguish what treatments of either the
mother or the child are effective and should be implemented on a larger scale—
a potentially expensive endeavor. Therefore, the committee has focused its
efforts on reviewing and commenting on the knowledge and experience base
that derives from research. As such, the report focuses on NIAAA and CDC.
The committee felt it more important to discuss gaps in the knowledge base
about FAS and to indicate possible directions for new research endeavors that
may ultimately lead to the prevention of what some call the only 100 percent
preventable birth defect.

The committee met four times for a total of 10 days, reviewed the
published literature, and requested and analyzed information from researchers
in the field and from relevant USPHS agencies regarding past and future
research efforts in this area. Such information included but was not limited to
program budgets an d grant and contract abstracts. These were provided by
NIAAA and CDC. A major source of information about past work in the area is
the published literature. For example, most of the published research using
animal models of FAS has been funded by NIAAA. Likewise, CDC-funded
work on FAS surveillance is published in Morbidity and Mortality Weekly
Reports. Representatives of NIAAA and CDC, who sponsor or conduct most of
the USPHS research on FAS, met with the committee at its first meeting,
described their programs and subsequently also submitted their vision of their
future role in FAS. In addition, much of the published literature on FAS was
funded by these agencies and stands as a record of their involvement in the area—
many CDC and NIAAA grantees (past and present) were available for
consultation by the committee. Several state FAS programs, many of which
have some CDC funding, also sent in materials about their programs. Much has
been written recently about FAS and related disorders. The Secretary of Health
and Human Services submits a special report to Congress every three years on
the current state of knowledge about alcohol and health (U.S. Department of
Health and Human Services, 1993). These reports contain superlative reviews
of the current state of the published scientific literature on FAS research. In
addition, during the course of its deliberations, the committee had access to a
volume of papers, published by NIAAA (1994), on FAS. Rather than duplicate
those efforts, the committee briefly reviews the established scientific literature
on FAS where needed and the reader is referred to the sources cited above for
background or more extensive information. As such, this report is relatively
brief.

The experimental literature regarding FAS can be complicated. Research
in teratology can be intricate and complex. The report lays out some of the basic
principles of teratology and how they apply to the study of alcohol and FAS,
particularly with animal models, in Chapter 2. Studies in animals are
compelling in the context of the human situation. FAS is important because it is
a condition caused by human behavior that affects human health and behavior.
The committee has tried to paint a portrait of the wide-ranging human dilemmas
involving
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FAS through vignettes in Chapter 3. These are intended to illustrate the scope
and impact of FAS more fully than any individual chapter could. To address the
many issues raised by FAS, such as ascertaining its prevalence and assessing
therapeutic or prevention interventions, it is essential to maintain well-defined
diagnostic criteria. In Chapter 4, the committee has elaborated the principles of
setting diagnostic criteria and has presented revised FAS diagnostic criteria,
which it recommends for general usage. The diagnostic criteria are essential for
surveillance and epidemiologic research on FAS. Current challenges in
epidemiology and surveillance of FAS are discussed in Chapter 5. Chapter 6
provides an overview of the epidemiology of women's drinking, an
understanding of which is crucial for FAS prevention efforts. Chapter 7
discusses FAS prevention, including treatment for maternal alcohol abuse,
while Chapter 8 lays the foundation for research in treatment of the child and
the adult with FAS. Chapter 9 consists of a brief summary statement and
recommendation concerning the integrative nature of FAS diagnosis,
surveillance, prevention, and treatment, and how that impacts on research and
treatment challenges.

SOME IMPORTANT DEFINITIONS

Before going further, some clarification of terms is warranted. Several
terms are used in this report to refer to drinking patterns and problems. The
terms used here are intended to be consistent in spirit with an earlier IOM report
Broadening the Base of Treatment for Alcohol Problems (IOM, 1990),
particularly in their emphasis on the heterogeneity of alcohol problems, the
course of alcohol use disorders, patterns of consumption, and etiology. In this
schema, alcohol consumption is seen as ranging from none to light to moderate
to heavy. Alcohol-related problems (e.g., medical, legal, social, psychological)
also range from none to mild to moderate to severe. Research has pointed to a
positive correlation between level of alcohol consumption and level of alcohol
problems, with the most severe problems generally seen at the highest levels of
drinking. This relationship is, however, variable across individuals; that is, in
some cases, severe problems can be seen at comparatively moderate levels of
drinking.

The fourth edition of the American Psychiatric Association's Diagnostic
and Statistical Manual (DSM-IV; 1994) defines alcohol use disorders as alcohol
dependence and alcohol abuse. In general, these terms refer to maladaptive
patterns of drinking and consequences which constitute a syndrome, usually
associated with moderate to heavy alcohol consumption and moderate to severe
alcohol-related problems (Edwards et al., 1981; IOM, 1990). In DSM-IV,
alcohol dependence is diagnosed when the individual meets three or more of the
following seven criteria in a 12 month period: (1) tolerance; (2) withdrawal; (3)
drinking in larger amounts or over a longer period than intended; (4) persistent
desire or unsuccessful efforts to cut down on drinking; (5) a great deal of time
spent drinking or recovering from alcohol effects; (6) declining involvement in
social,

INTRODUCTION 29

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


occupational, or recreational activities because of alcohol use; and (7) use of
alcohol despite knowledge of a persistent or recurrent physical or psychological
problem caused or exacerbated by that use.

Alcohol abuse is a less severe syndrome characterized by significant
adverse consequences associated with alcohol use and is diagnosed when at
least one of the following four criteria is met recurrently during a 12 month
period: (1) failure to fulfill major role obligations because of alcohol use; (2)
recurrent alcohol use in situations when it is physically hazardous; (3) recurrent
alcohol-related legal problems; or (4) continued use despite social or
interpersonal problems. In addition, the symptoms have never met the criteria
for alcohol dependence (American Psychiatric Association, 1994). Alcohol
abuse and alcohol dependence have fairly specific meaning in DSM-IV.
However, these terms are frequently used as umbrella terms for maladaptive
patterns of alcohol use.

In this report on FAS, the committee has chosen to use alcohol abuse as an
umbrella term to indicate heavy drinking, including binge drinking, that is risky
for the given individual circumstances. If it is clear that a strict DSM-IV
diagnosis is intended, it will be so noted. Similar conventions will be used for
substance abuse, which is treated very similarly in DSM-IV (American
Psychiatric Association, 1994). DSM-IV does not define the term alcoholic, but
the National Council on Alcoholism and Drug Dependence does (Morse et al.,
1992). Alcoholism, too, is used but only occasionally in this report. It should be
noted that there are no specific levels of consumption associated with alcohol
abuse, either as used in DSM-IV or as an umbrella term in this report. Survey
data from 1992 show that approximately 4 percent of all women and
approximately 4 percent of women between the ages of 30 and 44 years of age
could be considered to satisfy the DSM-IV criteria for alcohol abuse and
alcohol dependence (Grant et al., 1994).

As described in the report, the relation between levels and patterns of
drinking during pregnancy and the risk of delivering an infant with FAS is
complex. In this report, terms such as ''heavy drinking" and "heavier drinking"
are used to refer to levels of drinking associated with the highest risk for
delivering an infant with FAS. "Binge drinking" is used to refer to a pattern of
episodic heavy drinking, which is also associated with higher risk for FAS.
Terms such as "risk drinking," or "moderate drinking" are used to indicate
lower levels of drinking, usually not associated with FAS, but which may be
associated with alcohol-related effects in infants.

It is important to note that definitions of these terms have varied across
studies, settings, and samples. In particular, operational definitions of terms
used to describe the level and pattern of drinking in studies of pregnant women
frequently have not corresponded to definitions for women in general, which in
turn often do not correspond to definitions for men. For example, a prospective
study of the effects of prenatal alcohol exposure defines heavy drinking as an
average of one or more drinks per day (Day et al., 1989); a seminal FAS
prevention
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intervention project defined heavy drinking as five or six drinks on some
occasions and at least 45 drinks per month (Rosett et al., 1981); large-scale
surveys of drinking in women usually define heavy drinking as two or more
standard drinks per day, where a standard drink contains approximately 0.5
ounce of absolute alcohol); some clinical research projects define heavy
drinking in women as four or more drinks per day (Wilsnack et al., 1994),
which differs from parallel definitions of heavy drinking in men (six or more
standard drinks per day). The lack of consistency in terms regarding level of
alcohol consumption across studies has led to confusion regarding the
relationship between specific levels of drinking and risk for fetal alcohol
syndrome and alcohol-related effects (see Abel and Kruger, 1995 for a review
of this problem). The committee defines the relevant history for diagnosis of
FAS (see Chapter 4) as one of a pattern of excessive intake characterized by
substantial, regular intake or heavy episodic drinking. Evidence of this pattern
may include: frequent episodes of intoxication, development of tolerance or
withdrawal, social problems related to drinking, legal problems related to
drinking, engaging in physically hazardous behavior while drinking, or alcohol-
related medical problems such as hepatic disease.

REFERENCES
Abel EL, Kruger ML. Hon v. Stroh Brewery Co.: What do we mean by "moderate" and "heavy"

drinking? Alcoholism: Clinical and Experimental Research 1995; 19:1024-31.
Abel EL, Sokol RJ. Incidence of fetal alcohol syndrome and economic impact of FAS-related

anomalies. Drug and Alcohol Dependence 1987; 19:51-70.
Abel EL, Sokol RJ. A revised conservative estimate of the incidence of FAS and its economic

impact. Alcoholism: Clinical and Experimental Research 1991; 15:514-524.
American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders: 4th 

Edition. Washington, DC: American Psychiatric Association, 1994.
Bloss G. The economic cost of FAS. Alcohol Health & Research World 1994; 18:53-54.
Blume SB. Women and Alcohol: Issues in Social Policy in Alcohol and Gender. R. W. Wilsnack

and S. C. Wilsnack (eds.). New Brunswick, New Jersey: Rutgers University Center of
Alcohol Studies, in press.

Chavkin W. Drug Addition and Pregnancy: Policy crossroads. American Journal of Public Health
1990; 80:483-487.

Clarren SK, Smith DW. The fetal alcohol syndrome. New England Journal of Medicine 1978; 298;
1063-1067.

Day NL, Jasperse D, Richardson G, Robles N, Sambamoorthis U, Taylor P et al. Prenatal exposure
to alcohol: Effect on infant growth and morphologic characteristics. Pediatrics 1989;
84:536-541.

Day NL, Robles N, Richardson G, Geva D, Taylor P, Scher M et al. The effects of prenatal alcohol
use in the growth of children at three years of age. Alcoholism: Clinical and Experimental
Research 1991; 15:67-71.

Edwards G, Arif A, Hodgson R. Nomenclature and classification of drug- and alcohol-related
problems: A WHO memorandum. Bulletin of the World Health Organization 1981;
59:225-242.

Grant BF, Harford RC, Dawson DA, Chou P, Dufour M, Pickering R. Epidemiologic Bulletin No.
35: Prevalence of DSM-IV alcohol abuse and dependence: United States, 1992. Alcohol
Health & Research World 1994; 18:243-248.

INTRODUCTION 31

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


Harwood HJ, Napolitano DM. Economic implications of the fetal alcohol syndrome. Alcohol Health
& Research World 1985; 10:38-43.

Institute of Medicine. Broadening the Base of Treatment of Alcohol Problems. Washington, DC:
National Academy Press, 1990.

Jones KL, Smith DW. Recognition of the fetal alcohol syndrome in early infancy. Lancet 1973;
2:999-1001.

Jones KL, Smith DW, Ulleland CH, Streissguth AP. Pattern of malformation in offspring of chronic
alcohol mothers. Lancet 1973; 1:1267-1271.

Kleinfeld J, Wescott S. Fantastic Antone Succeeds!: Experiences in educating children with fetal
alcohol syndrome. Fairbanks: University of Alaska Press, 1993.

Lemoine P, Harouseau H, Borteryu JT, Menuet JC. Les enfants des parents alcooliques: Anomalies
observees apropos de 127 cas. Ouest Medical 1968; 21:476-482.

Morse RM, Flavin DK. The Definition of Alcoholism. Journal of the American Medical Association
1992; 268:1012-1014.

National Center for Education in Maternal and Child Health. Prevention of Perinatal Substance Use:
Pregnant and Postpartum Women and Their Infants Demonstration Grant Program—
Abstracts of Active Projects Fiscal Year 1993. Arlington, VA: National Center for
Education in Maternal and Child Health. 1993.

National Institute on Alcohol Abuse and Alcoholism. Alcohol Health & Research World—[Special
Focus: Alcohol-Related Birth Defects]. Dianne M. Welsh (ed.). 18. 1994.

National Institute on Drug Abuse. NIDA survey examines extent of women's drug use during
pregnancy. NIDA Media Advisory. Rockville, MD: NIDA, 1994.

Robinson GC, Conry JL, Conry RF. Clinical profile and prevalence of fetal alcohol syndrome in an
isolated community in British Columbia. Canadian Medical Association Journal 1987;
137:203-207.

Rosett HL, Weiner L, Edelin KC. Strategies for prevention of fetal alcohol effects. Obstetrics and
Gynecology 1981; 57:1-7.

Russell M. Clinical implications of recent research on the fetal alcohol syndrome. Bulletin of the
New York Academy of Medicine 1991; 67:207-222.

U.S. Department of Health and Human Services. Alcohol and Health [Eighth Special Report to the
U.S. Congress]. DC: U.S. Department of Health and Human Services, 1993.

U.S. Department of Health and Human Services. NIH Data Book—1993. Bethesda, Maryland:
National Institutes of Health, 1993.

U.S. Department of Health and Human Services. Healthy People 2000. Rockville, Maryland: U.S.
Department of Health and Human Services, 1991.

U.S. Public Health Service. Surgeon General's Advisory on Alcohol and Pregnancy. Federal Drug
Administration Bulletin 1981; 11:9-10.

Wilsnack SC, Wilsnack RW, Hiller-Sturmhofel S. How women drink: Epidemiology of women's
drinking and problem drinking. Alcohol Health & Research World 1994; 18:173-181.

INTRODUCTION 32

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


2

Issues in Research on Fetal Drug Effects

Alcohol is one of a number of chemically diverse compounds currently
recognized to be toxic to the developing central nervous system (CNS) of
humans. The neurotoxic properties of these compounds have generally been
confirmed in animal studies. Based on their effects, these agents can be divided
into two classes of neurotoxicants: some are teratogens in that they produce
CNS malformations with associated neurobehavioral dysfunction (e.g., alcohol,
methylmercury), whereas others produce neurobehavioral dysfunction in the
absence of CNS malformations (e.g., lead, polychlorinated biphenyls). The
agents in Table 2-1 are presented here in order to put alcohol in the context of
other developmental toxic agents and the way these agents can injure the
developing CNS, both pre- and postnatally.

Alcohol is a member of one broad category of teratogenic chemicals; this
category also includes other substances of abuse (nicotine), pharmacologic
agents (phenytoin or retinoic acid), and environmental toxicants (lead,
mercury). Other teratogens can be categorized as either physical agents, such as
ionizing radiation or hyperthermia; infectious agents, such as rubella virus; and
factors related to maternal health and nutrition, such as malnutrition or maternal
hyperglycemia secondary to diabetes. Although the effects of exposure to many
of these compounds are well described, the mechanisms of action are not.
Teratogens differ in their periods of susceptibility, the duration of exposure
required to cause adverse fetal outcome, and the manifestations of the insult. A
few examples of well known teratogens are provided below, but this discussion
is not exhaustive. This
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chapter is intended to highlight issues of concern in FAS; the interested
reviewer is referred to the published literature for more detail on the other
teratogens.

Alcohol is a recognized human teratogen that produces fetal alcohol
syndrome (FAS) and a variety of other alcohol-related effects in children
exposed during prenatal life. Of all the substances of abuse, including heroin,
cocaine, and marijuana, alcohol produces by far the most serious
neurobehavioral effects in the fetus.

The teratogenicity of X-irradiation has been known since the early part of
this century, and it is well established that the developing CNS is particularly
sensitive to irradiation-induced injury. Population-based studies of the effects of
in utero exposure in Hiroshima and Nagasaki have indicated a risk of mental
retardation based on gestational age at the time of exposure. What would
become known as "fetal Minamata disease" results from maternal ingestion of
methyl-mercury-contaminated food. Mercury pollutants contained in
wastewater and discharged from a chemical plant in Minamata, Japan,
accumulated in fish and shellfish, an important staple of the local inhabitants'
diet. Even though most of the exposed mothers did not show symptoms of
mercury poisoning, exposure of the fetus during gestation months 6-8 produced
widespread neuropathological effects in the cerebrum and cerebellum
(Burbacher et al., 1990).

Of all the neurotoxicants, lead has been the most extensively studied and is
viewed as a serious pediatric public health problem. Pregnant women and
children living in major urban centers where soil and dust become contaminated
with lead-based paint are at risk for undue exposure. Increases in blood levels of
lead are known to occur in children as soon as they begin to crawl and to place
contaminated hands and toys in their mouth. Neurobehavioral processes of
cognition, learning, and behavior are all known to be adversely affected in
exposed children (Davis et al., 1990). The polychlorinated biphenyls (PCBs),
first introduced in the 1930s, are a group of synthetic hydrocarbons that had
widespread commercial use as electrical insulating fluid, in heat exchangers,
plastics, transformers, capacitors, and carbonless copy paper. As a result of their
largely uncontrolled disposal and exceptional persistence, they became a major
environmental pollutant in the air, water, and soil of industrialized countries.
Children prenatally exposed to PCBs show neurobehavioral effects on
cognition, learning, and behavior (Tilson et al., 1990).

Diphenylhydantoin (DPH, phenytoin) is one of several prescription
medications, used often in combination, to treat seizures associated with
epilepsy. DPH has been implicated as a human teratogen. Although only a
relatively small number of children prenatally exposed to DPH have been
assessed for neurobehavioral effects, results tentatively suggest a reduction in
IQ scores (Adams et al., 1990).

The opiates heroin and methadone are not teratogenic, and effects on the
developing CNS appear to be mediated by the opioid receptors. Neonates show
acute but transitory symptoms of neonatal withdrawal, a physiological state
characterized
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by CNS irritability. The symptoms, though life-threatening when severe, are
timelimited and resolve in several weeks to months (Hutchings, 1990).
Although there have been reports of mild neonatal withdrawal following
maternal use of marijuana, neurobehavioral deficits are not evident between 6
months and 2 years of age. Beginning at 3 years of age, however, there have
been reports of reduced IQ scores (Day et al., 1994), attention-deficit (Fried et
al., 1992), and developmental delay (Fried, 1993). Cigarette smoking during
pregnancy is associated with dose-related effects on withdrawal (i.e., increased
tremors), reduced IQ scores, developmental delay, and poor auditory
responsiveness; several reports have linked maternal smoking with
hyperactivity and impaired attention (Fried, 1994). Prenatal exposure to tobacco
is clearly linked to low birth weight. Although reports from the mid 1980s
suggested that the use of cocaine during pregnancy increased the risk of
genitourinary tract malformations, abruption placenta, intrauterine growth
retardation, sudden infant death syndrome as well as a number of postnatal
neurobehavioral deficits, subsequent reports largely failed to replicate these
initial observations (see Hutchings, 1993 and accompanying commentaries). A
major problem in interpreting the results of virtually all of the studies that
reported these adverse effects is the extent to which the outcomes attributed to
cocaine resulted from concurrent abuse of alcohol, cigarettes, and other illicit
substances. Ongoing prospective studies that control for these and other
confounding variables are expected to yield more interpretable results.

As noted above, alcohol is a potent teratogen; as with most teratogens,
there is considerable variation in the extent and severity of prenatal effects in
exposed offspring, and that some but not all deficits appear to be attenuated as
the offspring matures. For example, a case series of adolescents with FAS show
less striking facial dysmorphia and normal weight in some, particularly
adolescent females (Streissguth et al., 1985). There are no data suggesting that
cognitive deficits ameliorate. Identification of risk factors to explain differences
in susceptibility to and expression of alcohol teratogenesis has therefore become
an important area of investigation for both basic and clinical researchers. The
following sections discuss the contribution of basic research to our
understanding of teratology and the potential risk factors that modulate
outcomes in fetal alcohol-exposed offspring. This chapter focuses on data from
animal models that are relevant to difficult or unanswered issues in clinical FAS
research. Chapters 4 and 8 contain discussion relevant to the clinical teratology
of alcohol exposure.

PRINCIPLES OF TERATOLOGY AND DEVELOPMENTAL
TOXICOLOGY

Wilson (1973) set forth several organizing principles that specify the
relationship of environmental agents to adverse outcome: (1) developmental
stage; (2) species susceptibility and genotype; and (3) dose-response. Schardein
(1985) has succinctly characterized these factors as they relate to teratology by
paraphrasing
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a well known axiom of Karnofsky (1965); a version modified to include the
broader domain of developmental toxicology would be as follows: "A toxic
response in developing organisms depends upon the administration of a specific
treatment or a particular dose to a genetically susceptible species when the
offspring are in a susceptible stage of development." In this section, we extend
these basic principles of teratology originally set forth by Wilson (1973) and
elaborated by Schardein (1985) to the domain of prenatal alcohol exposure and
include the variable of postnatal environment or experience, which is now
known to influence developmental outcome.

SUSCEPTIBLE STAGES OF DEVELOPMENT

It is convenient to divide prenatal development into three periods: the
predifferentiation period, the period of the embryo, and the period of the fetus.
The distinction, however, is only conceptual. The concepts, throughout
gestation, is in a continual state of orderly biochemical and structural transition
during which new constituents are being formed and spatially rearranged. At
any time in the total span of development, these ongoing processes can be
subtly deflected, severely perturbed, or abruptly halted, resulting in death or
abnormal development. Furthermore, although the effects of exposure during
specific stages or "critical periods" of development are probably best
documented for the anatomical or dysmorphogenic effects of various
teratogenic agents, data on stage-specific effects on growth and functional
deficits are increasing, particularly in relation to prenatal alcohol exposure.

The interval between fertilization of the oocyte and its implantation in the
endometrium is approximately six days in both rats and humans, and is referred
to as the predifferentiation period. During this time, the ovum, while
remaining relatively undifferentiated, undergoes a series of mitotic divisions,
changing from a unicellular zygote to a multicellular blastocyst. Agents that
produce malformations later in development are generally thought to be without
teratogenic effects during this early period. It appears either that chemicals are
toxic to the entire blastocyst, resulting in its death (i.e., spontaneous abortion in
humans or resorption in rodents) or that if they are toxic to a limited number of
cells, regulative mechanisms result in repair with no apparent damage.

Relatively few studies using animal models have examined the effects of
alcohol during the predifferentiation period. An early study reported no adverse
effects of alcohol given on gestation day 6 on pregnancy outcome in mice
(Lochry et al., 1982). However, in another study (Padmanabhan and Hameed,
1988) it was found that alcohol exposure on gestation days 1-6 did not influence
litter size (implantation), but markedly increased prenatal mortality
(resorptions) and resulted in increased placental weights, decreased umbilical
cord length, and decreased fetal weight at gestation day 15 in surviving litters.
Interestingly, malformations (craniofacial, eye, urogenital, limb) were also
noted in 80-100 percent of
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viable fetuses. These somewhat surprising results suggest that very early
alcohol exposure, at least in certain mouse strains, may in fact be teratogenic as
well as lethal to the embryo.

The period between early germ layer differentiation and the completion of
major organ formation (i.e., organogenesis) is referred to as the period of the
embryo. This phase of development, characterized by the formation of
complex, multicellular tissues and organs of diverse origins and functions,
begins soon after implantation and, in humans, continues through
approximately the eighth week of gestation. During organogenesis, the embryo
is maximally susceptible to gross structural malformation if exposed to
teratogenic agents. The nature of the defects will depend both on the effects of
the agent on embryonic cells and the gestational age at the time of exposure.

In contrast to the predifferentiation period, the effects of acute alcohol
exposure on specific days during the embryonic period have been studied fairly
extensively. Various mouse strains have been used in these studies, and it is
important to note that the results may differ among strains (see section below on
"Susceptible Species and Genotype" for discussion of this issue). Teratogenic
doses of alcohol induce excessive cell death. Most cell types appear to be
vulnerable to alcohol-induced cell death, but neuronal cell populations may be
particularly vulnerable. Exposure on gestation days 7 and 8 in mice was shown
to result in craniofacial defects similar to those seen in FAS (e.g., micrognathia,
low-set ears, short philtrum, cleft palate, cleft lip) (Sulik et al., 1981), as well as
brain anomalies (e.g., microcephaly, exencephaly, deficiencies in cerebral
hemispheres, striatum, olfactory bulbs, limbic structures, corpus callosum,
lateral ventricles) (Sulik et al., 1984; Webster et al., 1980, 1983). In addition,
ocular defects (anophthalmia, microphthalmia, corneal and lens anomalies)
were associated with acute alcohol exposure on gestation day 7 (Cook et al.,
1987; Webster et al., 1983), whereas cardiac (e.g., reduced size of the cardiac
tube, abnormalities of the A-V canals, ventricular septal defects, anomalies of
great vessels) (Daft et al., 1986; Webster et al., 1984) and skeletal anomalies
(involving vertebrae, sternum, ribs) (Blakely and Scott, 1984; Ciociola and
Gautieri, 1988; Padmanabhan and Muawad, 1985; Stuckey and Berry, 1984)
were associated with acute exposure on gestation day 8. It was concluded
(Kotch and Sulik, 1992) that alcohol teratogenesis and the patterns of
malformations induced at times corresponding to late in the third and early in
the fourth week postfertilization in the human can be directly correlated to the
selective cytotoxic effects of alcohol coupled with the selective vulnerability of
the cells at the margin of the anterior neural folds. In contrast, acute alcohol
exposure on gestation days 9 and 10 was found to produce urogenital anomalies
(hydronephrosis, hydroureter) (Boggan et al., 1989; Gage and Sulik, 1991;
Gilliam and Irtenkauf, 1990; Randall et al., 1989) and limb anomalies involving
forelimbs (including ectrodactyly, polydactyly, syndactyly) (Gilliam and
Irtenkauf, 1990; Kotch et al., 1992; Randall et al., 1989; Webster et
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al., 1980, 1983). A much lower incidence of malformations was observed when
alcohol exposure was restricted to gestation days 12-14.

TABLE 2-2 Periods of Susceptibility to Developmental Injuries to the Nervous System

Developmental injuries to the nervous system have a protracted period of
susceptibility that extends beyond organogenesis. For the central nervous system
these include the following events.

1. Neurogenesis

2. Neuronal differentiation and migration

3. Arborization and synaptogenesis

4. Functional synaptic organization

5. Myelination

6. Gliogenesis, glial migration, and glial
differentiation

SOURCE: Adapted from Vorhees (1989).

The interval from the end of organogenesis until parturition
(approximately weeks 9-40 of human pregnancy, corresponding in rats to
approximately gestation day 15 to birth) is referred to as the period of the
fetus . Toxic exposure during the fetal period generally does not produce gross
structural malformations. Such exposure can, however, produce histologic
changes in tissues, inhibit growth, and produce subtle damage in the developing
CNS (often manifested as neurobehavioral effects) and other organ systems by
interfering with histogenesis, synaptogenesis, the formation of myelin, and
other biochemical processes (Table 2-2). Such effects are characterized for
alcohol by changes in function or functional organization and include a number
of well-documented clinical entities such as microcolon, islet cell hyperplasia,
and ventricular septal hypertrophy. These processes continue well into the
postnatal period and, for the human CNS, into the second year of life.

In mouse models, prenatal alcohol exposure on gestation day 15 or 18 was
shown to result in dose-dependent decreases in fetal body weight, decreased
brain DNA (deoxyribonucleic acid) synthesis, and delayed neonatal reflexive
behaviors (Ciociola and Gautieri, 1988). Gestation days 15-21 in the rat also
appear to be a critical period of vulnerability to alcohol-induced reduction in
hippocampal n-methyl-D-aspartate (NMDA) receptor binding (Savage et al.,
1992). However, in terms of CNS effects in rodents, the early postnatal period
may be the most vulnerable to alcohol-induced damage, as it is equivalent to the
third trimester of gestation in humans. For example, it was shown that alcohol
exposure during either the first half or the last half of gestation had no
detectable effect on the development of specific neurons (mossy fibers) within
the hippocampus of rats. In contrast, similar alcohol exposure during the first 10
days postpartum dramatically altered hippocampal mossy fiber organization
(West
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and Hamre, 1985). Furthermore, with respect to the cerebellum, it was shown
that both the extent and the location of neuron loss (specifically, Purkinje and
granule cells) were extremely sensitive to the timing of alcohol exposure during
the brain growth spurt (Hamre and West, 1993).

Other studies using rat models have shown that late (days 12-17) but not
early (days 5-10) gestation is a sensitive period for growth retardation and for
behavioral effects of prenatal alcohol exposure. Mice exposed to relatively low
alcohol doses (17 percent alcohol-derived calories) had normal birth weights
but showed markedly attenuated growth between 19 and 28 days of age,
resulting in a weight reduction for at least 35 days (Middaugh and Boggan,
1991). Mice exposed to 25 percent alcohol-derived calories (which led to peak
BAC of approximately 100 mg/dl) did not have normal birth weights. It was
suggested that fetal alcohol exposure may compromise the organism's ability to
handle the increased demands associated with weaning and accelerated growth.
Behaviorally, it was reported that fetal alcohol-exposed mice were slower to
respond on high fixed ratio schedules than controls (Middaugh and Gentry,
1992). This compromised function may reflect an adverse effect of fetal alcohol
exposure on the development of neuronal systems underlying reward which
develop during the latter part of gestation.

SUSCEPTIBLE SPECIES AND GENOTYPE

Different species show a differential susceptibility to developmental
toxicants, and within species, susceptibility can vary with genotype. For
teratological effects, Kalter (1968) pointed out that both interand intraspecies
variability may be manifested in several ways: (1) an agent that is teratogenic in
some species may have little or no teratogenic effect in another; (2) a teratogen
may produce similar defects in various species, but these defects will vary in
frequency; and (3) a teratogen may induce certain abnormalities in one species
that are entirely different from those induced in another. Other critical factors
associated with genotype and species relate to differences in rates of
metabolism; qualitative differences in metabolic pathways; and for prenatal
studies, differences in placental structure and maternal-fetal pharmacokinetics
(e.g., see Nau, 1986).

The majority of studies using rodent models have focused on the period of
the embryo, which is the primary period of organogenesis. These studies have
shown that some mouse strains appear to be particularly sensitive to the
teratogenic effects of both acute and chronic alcohol exposure, whereas other
strains appear to be less sensitive to alcohol's teratogenic effects (Cassells et al.,
1987; Chernoff, 1977). These differences in susceptibility may occur in relation
to the teratogenic effects of alcohol on brain morphology as well as to alcohol's
effects on the dysmorphology of a number of organ systems. Furthermore,
strains may differ in their sensitivity or resistance to alcohol's teratogenic
effects depending
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on the day of exposure, in the sensitivity of particular organ systems that may
occur within a strain, or the rate of metabolism of alcohol.

Several recent studies suggest that differences in alcohol sensitivity among
organisms with different genotypes may influence the severity of alcohol's
effects on the fetus. Studies in mouse lines selectively bred for differences in
the hypnotic effects of acute alcohol administration (long-sleep [LS] and short-
sleep [SS]) reported line differences in fetal growth, dysmorphology, behavioral
deficits, and mortality that cannot be explained by differences in maternal
weight gain, duration of alcohol exposure, or blood alcohol levels (Gilliam et
al., 1987; 1989a,b). Offspring of alcohol-sensitive LS mice were shown to
exhibit greater prenatal and postnatal growth retardation, increased skeletal
abnormalities, deficits in passive avoidance performance, and increased
mortality compared to offspring of alcohol-insensitive SS mice. Differences in
the pattern of skeletal abnormalities were also observed, with rib anomalies
more common in SS fetuses and anomalies of the sternum more common in LS
fetuses. Interestingly, it was shown that alcohol-induced deficits in fetal weight
were determined primarily by maternal genetic factors, whereas both maternal
and fetal genotype appeared to play a role in determining susceptibility to
morphological abnormalities (Gilliam and Irtenkauf, 1990).

An important source of information on genetic influences on the
expression of teratologic effects comes from studies of twins. Alcohol seems to
be similar to many teratogens, such as thalidomide, diethylstilbestrol (DES),
and diphenylhydantoin, in that monozygotic twins are more concordant for
outcome of prenatal alcohol exposure than dizygotic twins (Streissguth and
Dehaene, 1993). This review of 16 pairs of alcohol-exposed twins reports that
all five of the monozygotic twin pairs were concordant for diagnosis and that 7
of the 11 dizygotic twins were concordant for diagnosis. In animal studies, not
all of the newborns are equally affected. These data suggest that effects of
prenatal exposure to alcohol, like many teratogens, can be modulated by genetic
influences.

Together these data suggest that genetic factors may, in fact, represent
important determinants in susceptibility to teratogenesis, conferring special
sensitivity or resistance to the teratogenic effects of alcohol at particular periods
of development. However, no specific genes have been identified to date.
Clearly, these data have implications for the variability of defects observed in
children exposed to high doses of alcohol prenatally.

DOSE-RESPONSE EFFECTS

Dose-response relationships are among the most critical issues in
developmental toxicology, yet they are too often misunderstood, oversimplified,
or simply neglected. Because prenatal drug studies involve two mutually
interacting biological systems, the maternal and fetoplacental dose-response
relationships are exquisitely complex and involve interactive pharmacological
and toxic effects
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in the mother and the offspring. An appreciation of the problem may be
developed with a few examples.

Both thalidomide and isotretinoin are examples of compounds that produce
gross structural malformations in the offspring at levels that are
pharmacologically active in the mother (lowest observable effect level, LOEL)
but are below the dose that produces maternal toxicity. Among human
teratogens, such potent teratological effects are relatively rare. Both vitamin A
and salicylate are examples of teratogens that produce functional effects at a
lower dose range and dysmorphology at a higher dose range (for review, see
Hutchings, 1983). Below a dose level that is lethal to the embryo, there may be
two embryotoxic responses, each with its respective threshold. As dose
increases above the ''no observable effect level" (NOEL), the first embryotoxic
response is an impairment in function (lowest observable adverse effect level,
LOAEL), followed by a second threshold after which gross structural
malformations are produced. THC (Delta-9-tetrahydrocannabinol), the
psychoactive ingredient in marijuana, is an example of a compound that
produces fetal lethality or growth retardation in the offspring but only at doses
that are highly toxic to the mother (Hutchings et al., 1989). Within the
pharmacological range of the compound, and at levels that are not toxic to the
mother, there is no embryotoxic response. Embryotoxicity is seen only at levels
that produce maternal toxicity. This is one of the most common types of profiles
observed in animal studies.

Figure 2-1 presents hypothetical dose-response effects for alcohol in the
maternal-fetoplacental unit. These relationships are conceptual and not intended
to depict empirically established correlations. The general scheme depicts a
maternal dose-response function in the lower bar and an embryonic-fetal dose-
response function in the upper bar. Overall, as the maternal dose or intake of
alcohol increases from no observable effects to progressively greater levels of
intoxication, there is a corresponding increase in adverse effects in the fetus.
For both the mother and the embryo/fetus, there may be levels of alcohol
exposure that produce pharmacological effects (LOEL) but are below the
threshold dose for adverse effects (LOAEL). However, the relationship of
maternal to fetal dose-response effects is incompletely understood. Although
the data strongly support a relationship of chronic high levels of maternal
alcohol intake to the full FAS, what remains unclear is whether there is a
continuum of dose-response effects ranging from anatomic and behavioral
changes at low to moderate maternal doses to full-blown FAS at high maternal
doses, or if there are two or more thresholds resulting in degrees of impairment
in function and structural malformation. As yet undefined is whether there is a
LOEL distinct from the LOAEL for alcohol exposure in the fetus.

Dose-response effects of prenatal alcohol exposure have been
demonstrated in numerous animal studies. Definitions of what constitutes
"high," "moderate," and "low" doses of alcohol in the animal literature vary.
Given the differences in alcohol metabolism between humans and rodents (most
commonly used in animal
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models), as well as among species and strains of rodents, levels of alcohol
exposure are probably best judged by blood alcohol levels reached rather than
quantity or dose of alcohol level administered. Blood alcohol concentrations
(BAC) in humans above about 100 mg/dl (0.10 percent) can be considered high;
levels of about 50-100 mg/dl can be considered moderate; and levels below
about 50 mg/dl can be considered low (U.S. Department of Health and Human
Services, 1993). A BAC of 100 mg/dl is considered legal intoxication in most
states. A man weighing 150 pounds who consumed two drinks in one hour
would have a BAC around 40 mg/dl. Women generally achieve a higher BAC
than men at the same level of consumption, even if matched for weight. Peak
BAC has been shown in animal models to be more relevant to fetal outcome
than the dose administered; this is consonant with clinical experience that binge
drinking is risky to the fetus. BACs that are associated with adverse fetal
outcomes in rodent models can range from below 50 mg/dl over a period of
days to over 400 mg/dl on one day, depending on the outcome examined
(Middaugh and Bogan, 1991; Savage et al., 1992; Sulik et al., 1981; West,
1987; West et al., 1990).

FIGURE 2-1 Maternal/fetal dose-response effects (modified after Hutchings,
1985). *Historically referred to as fetal alcohol effects or alcohol-related birth
defects (see Chapter 4). NOEL, no observable effect level; LOEL, lowest
observable effect level; LOAEL, lowest observable adverse effect level.

In two early studies using mouse models, dose-response effects were
observed for malformations induced by prenatal alcohol exposure. Chernoff
(1977) found that prenatal alcohol exposure resulted in embryolethality at high
doses; cardiac and eyelid dysmorphology at moderate doses; and deficient
occiput ossification, neural anomalies, and low fetal weight at low doses.
Randall et al. (1977) found dose-response increases for percentage of
malformed offspring (anomalies including skeletal, cardiovascular, ophthalmic,
abdominal, and urogenital). Similarly, Abel and Dintcheff (1978) reported that
postnatal growth deficits in rats increased with increasing alcohol dose. Dose-
response effects for behavioral deficits induced by prenatal alcohol exposure
have also been reported. For example, linear dose-response functions for
spontaneous alternation, reversal
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learning, and conditioned taste aversion learning tasks were observed for rats
exposed to alcohol prenatally. Performance in a passive avoidance task was also
found to be directly related to the amount of alcohol consumed by pregnant
females (Lochry and Riley, 1980; Riley et al., 1979, 1986).

Alcohol exposure during the early postnatal period (i.e., the third trimester
equivalent, reveals similar dose-response effects on both physical and
behavioral development. Effects on brain growth during this period of rodent
brain growth spurt were particularly marked. Data from West's laboratory
(Bonthius and West, 1988; Bonthius et al., 1988) demonstrated that the pattern
of alcohol exposure influences the pattern of blood alcohol levels and the
severity of brain growth restriction. A particular dose of alcohol administered in
multiple feedings over 24 hours has significantly fewer adverse effects than the
same dose condensed and administered over a shorter period of time. That is,
the more concentrated the pattern of alcohol administration, the higher are the
maximum blood alcohol levels achieved and the more severe is the interference
with brain growth. Thus, the pattern of alcohol exposure is important because of
the resultant blood alcohol concentrations. Increasing doses of alcohol resulted
in effects ranging from no significant microcephaly, to decreases in both total
brain weight and cerebellar weight, to significant restriction of brain stem
weight, to death.

It was also shown that male offspring exhibited greater reduction in brain
weight and higher blood alcohol levels than female offspring at a given dose.
Thus, males appear more susceptible than females to the adverse effects of
alcohol on brain growth (Pierce and West, 1986). Sensorimotor development
also appears to be delayed or disrupted with condensed rather than uniform
alcohol exposure regimens (Kelly et al., 1987). In addition, deficits in both
acquisition and retention of a passive avoidance task were dose related.
Together, these data indicate that "bingeing" results in more severe deficits in
brain growth, morphology, neuron cell death, sensorimotor development, and
behavior than does continuous exposure to the same overall dose of alcohol.

Work from Savage's laboratory suggests that in rats exposure to low to
moderate doses of alcohol during the prenatal period may alter certain specific
aspects of brain function without inducing gross abnormalities. Prenatal
exposure (through a 3.5 percent alcohol liquid diet for varying periods during
gestation) resulting in peak maternal blood alcohol levels as low as 40 mg/dl
resulted in alterations in hippocampal NMDA receptor binding and in long-term
potentiation (Queen et al., 1993; Savage et al., 1992). This level of exposure is
significantly less than that required for most alcohol-induced teratogenic
effects. In general, the hippocampus, which has an integral role in memory, is
particularly sensitive to a number of neurotoxicants, including alcohol. The
mechanisms are unclear and may be mediated by alcohol effects on other
systems. Changes such as NMDA receptor binding could be one biologic
mechanism underlying some of the functional deficits associated with prenatal
alcohol exposure.

Data from Clarren and colleagues (Clarren et al., 1988), using a nonhuman
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primate model, examined the effects of weekly exposure to varying doses of
alcohol on specific dysfunctional outcomes. In addition to dose effects, these
investigators also examined effects of full gestational exposure (from the first
week of gestation) compared to those of delayed gestational exposure (from the
fifth week of gestation). It was found that no animal showed all the features of
human FAS, although facial dysmorphia, growth deficiency, and CNS
dysfunction were found in 16 of the 28 alcohol-exposed animals. Importantly,
the data demonstrated that full gestational exposure at doses resulting in blood
alcohol levels greater than 140 mg/dl led to significant developmental delays,
whereas delayed gestational exposure (exposure to much higher levels of
alcohol after gestation week 5) led to animals who were more cognitively intact
at 6 months of age. This latter observation was confirmed in follow-up studies
in which animals exposed to peak maternal blood alcohol levels of > 140 mg/dl
once per week in the first six weeks of gestation had the same degree of
developmental delay as animals exposed to the same dosages nearly throughout
gestation. Thus, measurable teratogenic effects from weekly exposures to
alcohol occurred only at intoxicating doses. However, early gestational
exposure was more damaging to cognitive function than later—and
considerably greater—alcohol exposure. These data are counter-intuitive to
current thoughts about nervous system teratology. Although the sample size
was small, the data were replicated within the same laboratory. Thus, possible
interactive effects of dose of alcohol consumed and susceptible periods of
exposure must thus be considered in examining the teratogenic consequences of
prenatal alcohol exposure. Interestingly, these investigators have recently
shown that modern imaging techniques may be useful in elucidating
mechanisms of alcohol teratogenicity. They demonstrated that the choline:
creatine ratio in the brain, detected by proton magnetic resonance imaging
(MRI), increased significantly with increasing duration of in utero alcohol
exposure. These signal alterations occurred in the absence of gross structural
brain anomalies (detected by MRI) and were significantly correlated with
alcohol-related cognitive and behavioral dysfunction (Astley et al., in press).

INTERVENTION AND PREVENTION

The area of intervention and treatment of children with FAS is still in a
relatively young stage. Animal models designed to investigate mechanisms of
alcohol teratogenesis and the effects of postnatal and postweaning experiences
on developmental outcome may provide insights useful for developing
treatment strategies for children with FAS and other alcohol-related birth defects.

A series of studies by Randall and colleagues demonstrated that
prostaglandins (PGs) may play a role in the etiology of alcohol-related birth
defects. Acute alcohol administration on a single day of pregnancy in mice
resulted in decreased fetal weight and increased prenatal mortality and birth
defects, particularly kidney and limb defects. Pretreatment with aspirin, which
affects prostaglandin
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metabolism, was found to reduce prenatal mortality and decrease the incidence
of birth defects in a dose-dependent manner. Importantly, aspirin dose-
dependently inhibited PG levels in uterine and embryonic tissue, and the
magnitude of inhibition was positively correlated with the extent to which
aspirin reduced the incidence of alcohol-related birth defects (Randall and
Anton, 1984; Randall et al., 1991a). Furthermore, the protective effects of
aspirin were not related to an effect on maternal blood alcohol levels. Other non-
steroidal anti-inflammatory (NSAI) agents such as ibuprofen and indomethacin
were also effective in attenuating alcohol's teratogenic effects but to a lesser
extent than aspirin. For example, ibuprofen antagonized the effects of alcohol
on fetal growth retardation and the frequency of birth defects, but did not affect
prenatal mortality or the number of implantation sites (Randall et al., 1991b).
Indomethacin, which does not cross the placenta as readily as aspirin, was
found to reduce the number of fetuses with birth defects and appeared to
antagonize prenatal mortality, but only at the highest doses (Randall et al.,
1987). Clearly, further investigation is needed on the role of prostaglandin in
mediating the teratogenic effects of alcohol and on the possible use of PG
inhibitors in attenuating alcohol-related birth defects.

A series of studies by Wainwright and colleagues investigated the
possibility that adverse effects of fetal alcohol exposure on brain development
might be mediated in part by an alcohol-induced reduction of available long-
chain polyunsaturated fatty acids to the developing brain (Wainwright et al.,
1990a,b). Interestingly, these studies reported that supplementation of the
maternal diet with a source of long-chain fatty acids increased maternal weight
gain, improved perinatal survival of offspring, increased offspring body
weights, and enhanced neurobehavioral development. Furthermore, the fatty
acid composition of the maternal diet was found to modulate the effects of
prenatal alcohol exposure on the membrane phospholipid composition of the
developing brain. Although the magnitude of the effects appears to be small,
these data nevertheless suggest the intriguing possibility that alcohol-nutrition
interactions may be important in mediating certain critical effects of prenatal
alcohol on development.

Both the postnatal and the postweaning rearing environment may also have
a critical impact on the developmental outcome of fetal alcohol-exposed
offspring. Data from Weinberg et al. (1995) demonstrated that a simple
noninvasive manipulation, early postnatal handling, can alter or attenuate some
but not all deficits resulting from prenatal alcohol exposure. Handling
eliminated deficits in preweaning growth of offspring and performance in a step-
down avoidance task, and attenuated the hypothermic response to alcohol
challenge as well as the increased adrenocortical response to restraint stress.
However, handling had no effect on the corticosterone response to alcohol
challenge and did not reduce the more prolonged corticoid elevation during
restraint stress observed in alcohol-exposed compared to pair-fed and control
animals. Hannigan and coworkers (1993) demonstrated that fetal alcohol-
exposed offspring placed in an enriched postweaning environment show an
attenuation of gait ataxia and improved performance in a Morris water maze
compared with offspring reared in isolation.
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Together, the data from these studies clearly have important clinical
implications. Data from clinical studies suggest that postnatal environment and
experience may significantly influence outcome in terms of both behavioral and
cognitive development (Brown et al., 1991; Smith and Coles, 1991). Although
one cannot directly extrapolate from findings in animals to the clinical setting,
the present data certainly indicate one possible direction for future research on
the treatment of children exposed to alcohol prenatally.

A MULTIFACTORIAL MODEL

The data presented above clearly indicate that the teratogenic effects of
prenatal alcohol exposure can be influenced by numerous factors, both
biological and environmental. The complex nature of these multifactorial
influences is illustrated in Figure 2-2. This figure attempts to illustrate the point
that the

FIGURE 2-2 Theoretical influences on the expression of prenatal alcohol
exposure.
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expression of adverse alcohol effects in the offspring from birth to adulthood
can be influenced by factors that include the critical period during pregnancy
when exposure occurs, the pattern and amount of maternal alcohol intake, and a
host of biological and environmental variables that can possibly impact both the
pre- and the postnatal periods.

The central developmental concepts in the animal research described
above provides a framework for understanding the human experience with
exposure to alcohol in pregnancy. These concepts include diversity in the
degree of injury to fetuses with comparable alcohol exposure, the potential for
injury throughout fetal life, a relationship between level of alcohol exposure and
degree of injury, and the importance of both biological variables and the
postnatal environment in influencing outcome.
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3

Vignettes

In the following pages, several vignettes are presented to describe a variety
of experiences that are frequently encountered in the context of prenatal alcohol
exposure, particularly its most severe outcome, fetal alcohol syndrome (FAS).
The vignettes are based on interviews of cases known to committee members,
but many details have been changed to protect the privacy of individuals. The
stories are intended to paint a picture of FAS. Each subsequent chapter of the
report describes one piece of the fetal alcohol syndrome problem. The best-
known case history of FAS in the lay literature is The Broken Cord, a moving
account of an adoptive father's struggle to understand the serious limitations of
his son (Dorris, 1989). The reader is referred to this work for a complete
description of a severe case of FAS. Dorris has also written essays describing
the lives of his other adopted children who are affected by prenatal alcohol
exposure (included in Dorris, 1994). Dorris' works are particularly important for
their description of the difficulties parents have in accepting their child's
limitations and of problems faced by prenatal alcohol-affected teenagers and
adults.

The first three examples in this chapter are case histories of women who
have given birth to children whose problems run the gamut from none to
possible alcohol-related effects, to FAS. Following these is a case involving
brothers, both affected by prenatal alcohol exposure, with a description of the
social setting into which they were born. The next vignette describes the
outcome of someone with FAS who was raised in a stable and supportive
environment. The next case example describes the life of a woman with fetal
alcohol syndrome, including the birth of her four children. Finally, a vignette is
described that is quite typical of
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an alcohol abusing woman's encounter with the health care system. This case
history begins with the birth of a child with fetal alcohol syndrome.

These case histories are presented to provide the reader with the real-life
context in which significant fetal alcohol exposure often occurs. The reader will
note that there are many similarities in the maternal histories presented. Some
of these similarities include the following: alcohol abuse is usual in the family
of birth of women who drink during pregnancy; early experimentation with
alcohol is common; first pregnancy often occurs at a very young age; FAS and
other levels of alcohol-related damage usually occur in later pregnancies and in
the later years of childbearing; child neglect is frequent; unstable domestic
relations are common, particularly when a spouse who abuses alcohol is
involved; there is a general lack of stable employment and occupational
commitment; and low education and unstable living conditions are frequent.
Commonly, there is intervention by others with the children after birth to
protect them from chaotic home environments.

The reader will also notice many differences among these cases. It cannot
easily be said that there is only one pattern that leads to the birth of FAS
children. Some of the differences illustrated in the cases are in the quantity,
frequency, and timing of the drinking that occurs. That is, there are a number of
heavy drinking patterns, from bingeing to chronic consumption, that can
produce FAS. Various levels of medical and health problems are experienced
by the mothers, very frequently in some and surprisingly absent in others, given
the high level of drinking. Frequent contacts with criminal justice and social
service agencies occur, but some women, particularly isolated drinkers, tend to
escape this problem. Finally, family relationships are highly variable, although
frequently not very stable. Many of the consequences of drinking relate to the
level of community support and to the social interaction, both within a
community and between the community and the pregnant woman who drinks.

Therefore, despite the commonalities outlined above, there is no one
pattern or life-style associated with alcohol abuse or with having a baby with
FAS. While we must be aware of the common risk factors and patterns of
maternal drinking that can lead to FAS and other possible alcohol-related
effects, we must also be aware that any of a variety of patterns of alcohol abuse—
particularly over an extended period of time in older women of childbearing age—
can damage a fetus.

SALLY

Sally was 35 years old. She had been pregnant three times and had borne
two boys and a girl. Her second child was diagnosed with FAS while she was
pregnant with the third child. This third child has since been diagnosed with
FAS as well. Sally had a relatively unremarkable youth, but was 16 years old at
the
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birth of her first child. The other two children were born when she was 28 and
31 years of age. The oldest child lives with his birth father.

Her overall health has been marked by irregular menses and bouts of
weight loss. She has seen a physician for hallucinations and an eating disorder.
She has also had several episodes of pneumonia. Her psychiatric and physical
problems have been attributed by her physician to her alcohol abuse.

Her first experience with alcohol was at age 16, while she was pregnant,
and she reports that she began drinking regularly at 17, after her first baby was
born. She was not married, and her parents cared for the child as much as she
did. During her twenties she drank heavily, sometimes in weekend binges, but
at other times she might remain intoxicated for a week or more at a time. She
has been in outpatient alcohol treatment once and has attended Alcoholics
Anonymous (AA) meetings sporadically over the years. She did not receive
treatment for alcohol dependence during her pregnancies. At the time of
interview, she was not in treatment and reported that she continued to drink six
beers or wine coolers daily, with binges of more than ten drinks at least once a
week. She is not at risk for another FAS child because of a recent tubal ligation.

During the pregnancy with her second child, she reported drinking four to
six drinks one to two times per week, generally at local parties in bars in the
nearby towns, through the first and second trimesters. She stopped drinking
completely toward the end of the pregnancy. She had late prenatal care, starting
in the third trimester, and was diagnosed with gestational diabetes. None of her
friends used drugs other than alcohol, so neither did she during the pregnancy.
She worked part-time at home. She did not live with her partner for most of the
pregnancy. The infant weighed 5 pounds, 4 ounces at birth. Her drinking
patterns during the third pregnancy were similar.

Sally's father is no longer associated with the family because of his alcohol
abuse. Her closest friends are heavy drinkers. Her partner during her second and
third pregnancies was a heavy binge drinker. She now lives with her three
children; makes money infrequently through domestic jobs; and receives Aid
for Families with Dependent Children (AFDC), food stamps, and a government
housing subsidy. When she is drinking heavily on binges, members of her
extended family look after the children.

ANN

Ann was a 34 year old who had been pregnant five times and had given
birth to five children (three girls and two boys). Each of these children weighed
less at birth than the previous one. Her youngest child was diagnosed with FAS.
She was 33 when this child was born. There is some concern that the other
children have problems, but they have not yet been evaluated by a specialist.
All of her children were fathered by the same man. She rarely used birth control
of any type.
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At the time of interview, all of her children lived with her. However, shortly
after the interview she was arrested for abandonment of the children and they
were put into foster care with their maternal grandmother.

She has a high school diploma and is a self-employed artisan. Her heath
status has been generally good, except for pregnancy-induced hypertension
during the last three pregnancies. Depression has been a problem that has taken
her to a physician. She has had several injuries as a result of domestic violence,
including one during the pregnancy with the child diagnosed as FAS. She
reports alcohol involvement in these episodes. Her husband, friends, and her
father drank heavily. Her mother does not drink, which is true of many women
in this particular community, where drinking is more typically a male
recreational activity.

Her first experience with alcohol was at age 12; however, she did not start
drinking regularly until she was 20. She has received inpatient treatment for
alcohol dependence once and outpatient treatment twice. At the time of
interview she was not in treatment and reported binges of more than 10 drinks
on the weekends. She also reported past use of marijuana.

During the pregnancy with the child diagnosed with FAS, she drank more
than 10 beers almost every day until the last few weeks of the pregnancy, at
which time she states that she abstained from alcohol use until after the birth.
She was married during the time of the pregnancy and reports that her spouse
was a heavy drinker on weekends. She states that she used no other drugs
during the pregnancy. She had no prenatal care and was seen by a physician
only at delivery.

LYDIA

Lydia was a 36 year old who had been pregnant eight times. She gave birth
to five living children, having had one miscarriage and one intrauterine fetal
death at 24 weeks. She was pregnant at the time of interview. Her youngest two
children were examined for possible FAS. Her first child was born when she
was 19 years old; the children suspected to have FAS were born when she was
age 30 and 31. She has been married twice and has had several different
partners who have fathered her children. Of her five living children, only two
live with her. Her parental rights have been terminated for one of the children
seen in a special clinic as a suspected FAS case; the child was adopted by
Lydia's sister.

Her first experience with alcohol was at age 16, and she began ''drinking
regularly" at 21 years of age. She occasionally used marijuana. Her only
involvement with alcohol treatment was attendance at AA meetings. At the time
of interview, she admitted to current use of alcohol, drinking more than 10
beers once per week with occasional heavier binges. Most of her drinking is
done in small groups with friends, either at someone's house, or at home alone
with a male friend.
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She stated that during the pregnancy with her fourth child, she drank 9 to
10 beers three or four times a week through the first, second, and part of the
third trimester, and then abstained in the last few weeks of pregnancy. Most of
this drinking was done at home, alone, and in secret. She smoked less than one
pack of cigarettes a day. She also received early and adequate prenatal care.

This child, a boy, weighed less than 6 pounds at birth and had facial
dysmorphology characteristic of FAS, including short palpebral fissures, flat
philtrum, hypoplastic midface, and moderate hirsutism. However, at the time of
examination (when the boy was 3 years old), his height was at the 35th 

percentile, and his head circumference was at the 10th percentile; therefore, he
was larger than most FAS children at this age. He manifested some
developmental delay but, in the absence of growth deficit, did not receive the
diagnosis of FAS from a dysmorphologist (although he had previously been
diagnosed as having fetal alcohol effects by a pediatrician).

Lydia stated that during the pregnancy with the youngest child (the fifth)
she was still consuming a significant amount of alcohol, but drank less often
and smaller amounts than during the pregnancy with the older child. She also
decreased the amount of alcohol over the entire course of the pregnancy and did
not drink at all during the third trimester. She received early and adequate
prenatal care. She continued to smoke during this pregnancy. Her partner, who
is also the father of her fourth child, was more stable at this time and lived with
her during the entire pregnancy. He nevertheless continued to drink heavily
during this time, most frequently at home. Neither had steady jobs. The younger
child weighed 6 pounds, 2 ounces, at birth. She does not manifest the
dysmorphology or other physical features found in the next older child,
although she appears to have some developmental problems that are consistent
with a possible alcohol-related effect.

Lydia's social history is significant for heavy alcohol use by her siblings
and partner. Her father is a recovering alcoholic. She was once arrested for
public intoxication, and she has been involved with child protective services for
issues of abuse and neglect. They terminated parental rights for the third child,
prior to the birth of the fourth child. She has continued to drink during this
current pregnancy, but when contacted by the counselor who performed the
interview on which this vignette is based, she was sober and had been so for
two days. She seemed genuinely aware, at the time of interview, of the
importance of eliminating drinking in this pregnancy.

MARK AND JAMES

Mark and James had been in foster care for four months when they were
referred for developmental evaluation. Their foster mother found Mark, 18
months, and James, 31 months, unmanageable and was considering requesting
their placement in another foster home. Although she and her husband were
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experienced foster parents and were being supported by an agency that provided
case management, medical services, and education for foster parents, they
found dealing with the boys' behavior extremely difficult. Neither child showed
any evidence of language development. Mark bit people frequently and often
attempted to swallow nonfood items as if he were not able to discriminate food
from other items (a condition called "pica"). As a result, he would often choke,
and his foster mother was afraid that he would asphyxiate. He interacted with
objects inappropriately and threw every object after attempting to bite it. James
did not seek contact with people and showed no evidence of emotional
reactions. He did not respond to social approaches from adults or other children.

Both children showed irregular sleeping habits, refusing to go to sleep at
bedtime, and often awoke during the night and left their beds to roam around
the house and to play with things in the dark. Both children refused to eat at the
table but preferred to steal food from peoples' plates and from the garbage. The
boys were constantly in motion, darting from one object to another, and neither
child responded to attempts at discipline on the part of their foster parents or
other adults.

At this first assessment, neither child could be tested, although it was
evident that they were delayed in the development of language, cognitive, and
social skills. Both boys also were mildly delayed in achieving fine and gross
motor skills. James appeared to be small for his age but in the normal range
(20th percentile), while Mark was at the 3rd percentile for head circumference
and weight. Mark also had the characteristic facial features associated with fetal
alcohol syndrome.

The caseworker who supervised the brothers' care reported that the boys
were "crack" babies and, at that time, she and the foster parents attributed their
unusual behavior to prenatal cocaine exposure. However, when the mother's
medical records were reviewed, she had a long history of alcohol abuse and had
been using cocaine only in the last few years. She was 34 at the time James was
born and reported that she had been drinking heavily since she was a teenager.
She had been hospitalized on several occasions for alcohol-related injuries, and
it was noted at the time of Mark's birth that she was experiencing alcoholic
gastritis and had evidence of liver damage. She reported drinking about 12
ounces of absolute alcohol per week (24 drinks) during her pregnancy with
James and about 20 ounces a week (40 drinks) when pregnant with Mark. She
was also noted to be a polydrug user, who reported smoking about a pack of
cigarettes a day, using marijuana regularly, and using cocaine several times a
week. When Mark was born, a urine screen revealed the presence of cocaine
metabolites, which called the family to the attention of county social service
agencies. The mother was assigned a caseworker, who eventually recommended
that the children be removed from the home due to neglect. Investigation
indicated that the children had received virtually no care over the previous year
and that James had been scavenging food from the garbage to feed himself and
Mark.
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It was recommended that the boys be seen again after a year in foster care,
since their behavior indicated that both had an attachment disorder due to lack
of caregiving and that neither was socialized enough to allow accurate
assessment of their abilities. A stable foster home, good nutrition, and referral
to an early intervention program were recommended. When the boys came in
for the one-year follow-up, their behavior had changed dramatically. The
unresponsive, feral children were now unusually quiet and watchful. Both were
responsive to social stimuli and could use language. Problems with eating and
sleeping patterns were resolved, and both children were toilet trained. Cognitive
testing indicated that James was functioning in the "borderline" range
intellectually. That is, he had an IQ of about 75 and his adaptive skills were
equivalent. Mark, who had noticeable facial dysmorphia at this time, was
functioning in the mildly retarded range (i.e., developmental score of less than
70) with equivalent adaptive skills. The boys were noted to be growth retarded
as well, with Mark more affected than James. At 2 1/2, Mark weighed about 20
pounds and looked somewhat frail. During the assessment, he clung anxiously
to his foster mother and appeared very wary.

James is now in first grade, and Mark is in kindergarten. Both continue to
show the characteristics of fetal alcohol exposure, with Mark, the younger child,
more obviously affected. Both are cognitively delayed, show fine and gross
motor deficits, and are small and slender. However, both boys also show the
emotional problems associated with early neglect and foster care placement,
that is, attachment disorder and, as they have gotten older, conduct disorder.
James has experienced a number of problems at school and is being
recommended for placement in a classroom for children with behavior
disorders. His teacher suggested that he be treated for attention-deficit
hyperactivity disorder, but comprehensive medical and psychological
assessment did not confirm this diagnosis. Instead, his acting out and angry
behavior are attributed to his attachment problems. Mark, who is more clearly
mentally retarded, has been able to receive special education services and has
had fewer behavior problems. Their foster parents, who have four other children
in the home, have provided good basic care but have not been able to make the
emotional connections with the boys that might have helped them overcome
their early attachment difficulties.

PETER

Peter is 25 years old. His mother began drinking when she was 15 years of
age and was alcohol dependent by the time of his birth nine years later. His
father was a professional with a good income and was able to shield his wife's
alcohol problem from public view. The mother attempted alcohol treatment
when Peter was a year old and after a relapse became permanently sober when
he was a toddler.

Early schooling did not go easily for Peter. Comprehensive educational
testing showed that Peter had borderline intelligence (IQ = 72), problems with
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language usage, significant delays in reading and math even for his level of
intelligence, distractibility and hyperactivity. Peter was placed in special classes
and provided with tutoring. He was able to make academic progress with this
support but continued to have problems in school because of his failure to
follow rules. His parents believed that the child was truly unable to understand
the rules, but the teachers would not agree. Peter was regularly punished for his
behavior and began to show anger and school anxiety. In addition he was not
well accepted by other children his own age and was largely isolated. His
parents' response to Peter's emotional change was to remove him from the
school. After concluding that Peter would face many of the same assumptions
about his behavior in other schools, they decided to teach him at home and to
develop his peer group through their church. This approach worked reasonably
well, but Peter increasingly asked to return to school and started high school in
the ninth grade. He found the level of work and the pace of activity simply too
high. He dropped out of school in the tenth grade, but his parents were able to
help him get a GED.

After leaving school Peter began to have trouble with the police. He was
caught shoplifting on several occasions. Each time Peter maintained that his
"friends" had suggested that he help them by taking a few things out of the
store. Peter did not seem to learn from his experience. His parents were able to
keep the charges from becoming serious and were generally successful in
isolating Peter from this group of "friends."

Peter's parents observed that he was skillful with his hands and liked crafts.
They introduced him to the art of woodworking. Peter liked this work and the
family helped him open a business making and selling his crafts. The family has
found that it requires nearly continual supervision to keep Peter in the shop
during business hours and to supervise all business transactions. He also needs
to be gently guided in the evenings to prevent wayward activities. It requires the
time of both parents as well as an aunt and uncle to supervise Peter's day.

Peter is proud of his business and perceives himself to be an independent
adult. He enjoys his family and his contacts through his business. He would like
a girl friend but does not seem overly troubled by his current inability to
develop such a relationship.

When Peter came to the clinic he was readily diagnosed as having fetal
alcohol syndrome based on his short stature, facial appearance, abnormal
neurologic examination, and psychometric profile. The diagnosis had never
been previously suggested to the parents, although they had worried about this
possibility for many years.

Peter is seriously disabled although he did not qualify for any type of
public assistance prior to his diagnosis with FAS and has had little
understanding in his community. In spite of this, his family's enormous
vigilance, energy and caring have prevented him from getting into any serious
trouble and have provided him with a strong self image and pride in his
abilities. Unfortunately, the energy required to manage Peter has taken its toll
on his parents, who are reaching
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retirement age and are fearful that they will not be able to watch Peter as closely
as needed in the future. His parents have not been able to find a halfway house
for him.

MARY

Mary is a 43 year old woman who has lived most her life in a variety of
small to medium-sized communities. Both of her parents drank heavily on
weekends and frequently on week nights, when alcohol was available. Her
mother died before Mary was eight years old. Mary believed she died from
cirrhosis of the liver or other alcohol-related internal problems. After the death
of her mother, Mary was raised by several foster families, including an uncle
and aunt.

Mary dropped out of school in the eighth grade and returned later to finish
only the ninth grade. She had been held back one year, in the fifth grade, and it
seemed that some of her promotions were due solely to the fact that she was in a
special education track. She was in the ninth grade and not doing well when she
had her first child at age 18.

Mary has given birth to four children, two boys and two girls. She had a
miscarriage at age 27. Mary had two unstable marriages and vacillated in her
drinking from heavy bingeing on weekends to regular drinking every night.
Both of her husbands and her friends condoned and even encouraged heavy
drinking on weekends. Whenever possible, though, she would drink heavily
with friends on the weekends, usually in bars or at parties. She had participated
in inpatient alcohol treatment programs twice, once in her mid-thirties and again
at age 42. At the time of the interview, she had been abstinent for more than
nine months. She had had some experience with Alcoholics Anonymous
groups, but generally the lack of interest of her male partner was an impediment
to staying in these groups. Mary had had her first experience with drinking at
age 15.

When asked about her life in general, Mary became very thoughtful and
quizzical. Her speech was slow and the thoughts seemed laborious. She said, "I
always knew that I was different." She went on to recall that "I never felt that I
fit in, and many things which went on around me, confused me. There were
many things that I didn't understand in school, and school had very little
purpose for me." When told of her diagnosis of possible FAS at age 43, Mary
stated that she found the diagnosis "interesting.'' She said that "maybe that is
why I do some of the things that I do." One of the things that she highlighted in
her discussion was that she felt that she was a weak person. She felt that she
was never able to follow through on her wishes and desires the way other
people do.

At the time of the interview, her third husband was a recovering alcoholic.
They had met in alcohol inpatient treatment. She worked as a domestic and he
as a janitor for the alcohol treatment program. The two of them are supporting
one another in their new life-style.

At age 43, Mary does not have custody of any of her four children. The
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oldest child, a girl, is married, has two children, and from all indications is
living a normal life in a town several hundred miles away. The two middle
children, both boys, are teenagers who have had various problems with school,
both having been raised to a great extent in foster homes and in boarding
schools for children with unstable family backgrounds. Only the younger of the
two boys has needed special education, because he shows some signs of
learning disabilities. The youngest child has been in foster placement for most
of her life. She has been back and forth between Mary and foster homes four
different times. Mary has a major goal of seeing three of her four children
periodically and wants desperately to regain custody of her youngest child. Her
hopes for the future are to remain sober, to be a good wife to her new husband,
to get custody of the youngest child, and to watch her older children and her
stepchildren grow.

BABY HERBERT'S MOTHER

Herbert was first seen on the second day of his life in the intensive care
unit of a large children's hospital. He was born the day before at a community
hospital and transferred because of his small size and intermittent bradycardia
associated with a heart murmur.

Herbert was three weeks premature and small for his gestational age. He
was in the 15th percentile for height and below the 3rd percentile for weight. His
face was unusual. His eye slits (palpebral fissures) were very short. In addition,
his upper lip was thin, his philtrum was thin, and his nose was short and
upturned. He had a heart murmur compatible with a ventricular septal defect,
and he had unusual creases on his palms suggesting unusual flexing of the
hands in midgestation. His head circumference was small (3rd percentile), and
his neurological exam was abnormal in that there was a poor suck and low tone.

The medical staff dysmorphologist determined that Herbert had fetal
alcohol syndrome and called the referring physician with this information. The
physician responded that the mother had been seen in an emergency room two
weeks prior to delivery with acute gastritis and a high blood alcohol
concentration. The physician said that she had had no previous suspicion that
the mother had any problems with alcohol abuse. The mother was a 28 year old
accountant who had worked until shortly before delivery. Her husband was a
mid-level manager in a technical field and had participated in his wife's prenatal
care visits.

When the children's hospital staff (including physicians, nurses, and social
worker) became aware of the FAS diagnosis, they were enraged with the
mother, although they had not met her. They contacted child protective services
and began to plan for the removal of the baby from his mother's care.

When Herbert's mother was released from the hospital herself and came to
see her baby, she was appropriately concerned about the health of her child. She
was soon overwhelmed by the hospital staff's hostile attitude and threatening
approach. She responded to the accusations of fetal abuse by flatly denying any
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use or abuse of alcohol during her pregnancy. This led the hospital staff to view
her as a liar and to see this as further proof that she was an unfit mother.

In fact, the hospital staff had no information at the time to indicate that
Brenda (when sober) could not care for her child effectively, or that she had
rationally understood that drinking during pregnancy could hurt her baby and
yet continued to drink anyway. Denial of alcohol use and potential harm is
common in those dependent on alcohol.

The hospital staff was helped to see that both the mother and the child
were their patients. The recognition of FAS in the baby was an opportunity for
positive intervention with his mother. This was a moment, if handled
appropriately and supportively, when she might be ready to confront her alcohol
dependence, thus improving her health, maximizing her ability to care for her
child, and preventing fetal damage in future pregnancies.
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4

Diagnosis and Clinical Evaluation of Fetal
Alcohol Syndrome

Since the original description of fetal alcohol syndrome (FAS)
approximately two decades ago, substantial progress has been made in
developing specific criteria for delineating this syndrome. Nonetheless, a
variety of key issues continue to sustain areas of controversy. The boundaries of
the diagnosis, as well as the markers that should be used to delineate those
boundaries, are perhaps the most vexing issues. Current discussions of FAS
have also included discussions of a related condition known as "fetal alcohol
effects." This latter condition has been variably defined, but often includes the
concept that a subset of FAS features can occur and be related to a suspected
maternal exposure to alcohol. Difficulties in obtaining an adequate history of
alcohol intake, a widely recognized problem in medical evaluation, add to the
complexity of this issue. The resolution of these issues is not trivial, for they
have important implications for both patient care and social policy.
Consequently, one charge of this committee was to evaluate existing diagnostic
criteria and, in updating and expanding these, to consider the formulation of the
best possible diagnostic guidelines, which could subsequently be used in
epidemiologic, clinical, and basic research into this syndrome. In this context, it
is helpful to step back and examine the process of diagnostic evaluation within
its broadest context.

PURPOSE OF MEDICAL DIAGNOSES

A medical diagnosis serves several major purposes: to facilitate
communication among clinicians; to facilitate communication between clinician
and patient
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(including, in this instance, the parents of patients); to assist in the study of
pathophysiology and etiology; and to guide treatment.

Providing a diagnostic label for a condition gives clinicians a common
language that is useful in discussion. Diagnoses such as measles or fetal alcohol
syndrome provide clinicians with a term that invokes a concept. On hearing this
term, they can immediately call on an array of related facts and concepts that
assist them in conveying information in a consistent manner. For the term to be
useful to clinicians the diagnosis should be used in exactly the same way by
everyone for several reasons: epidemiologic data can then be accurately
collected, and patient records transferred from one site to another will contain
information that can be interpreted accurately. Diagnoses are also used in order
to conduct clinical research, with the long-term goal of understanding the
mechanisms that cause a particular illness. For this purpose, it is equally
important that diagnoses be consistent and accurate. Finally, diagnoses are used
to assist clinicians in selecting appropriate treatments. Quite often, the process
of differential diagnosis provides a road map that directs the clinician in the
choice of treatment programs that otherwise may be quite different. In the
differential diagnosis of acute abdominal pain, a diagnosis of appendicitis will
send the patient to an operating room, whereas cystitis will lead to a
prescription for medication.

USE OF DIAGNOSTIC CRITERIA

Because of the obvious importance of diagnosis in clinical medicine,
during recent years nosologists have stressed the necessity of making the
diagnostic process more objective and explicit. This improvement in the
diagnostic process has often been implemented through the development of
"diagnostic criteria." One of the earliest efforts in this direction was achieved by
the American Heart Association, which developed criteria for defining the
stages of cardiac failure. The most comprehensive effort produced to date was
initiated by the Task Force on Nosology of the American Psychiatric
Association, which completed a comprehensive revision in the third edition of
its Diagnostic and Statistical Manual (known as DSM-III), published in 1980.
In this manual, for the first time a comprehensive list of diagnoses for mental
illness was defined through the use of explicit diagnostic criteria. This process
led to a careful conceptualization of the best way to develop diagnostic criteria
for specific illnesses.

STANDARDS FOR EVALUATING DIAGNOSTIC CRITERIA

Two requirements are typically used to evaluate diagnostic criteria. First,
the criteria must be reliable. Second, they must be as valid as possible.

The concept of reliability refers to agreement among clinicians and
consistency over time. In both cases, the essential feature is that the diagnosis
be consistent and stable, so that good agreement occurs. Interrater reliability
refers
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to the ability of two clinicians to look at the same phenomena and reach similar
diagnostic conclusions. For example, two clinicians looking at a young patient
with possible FAS would survey the clinical history, evaluate the facial
features, examine any other ancillary data, and reach precisely the same
diagnosis. Test-retest reliability refers to the ability to make the same diagnosis
with time gaps between the assessment. Ideally, a child with FAS evaluated at 6
months, 12 months, 6 years, and 15 years of age would be given the same
diagnosis even in the absence of information about previous clinicians' judgment.

Diagnostic criteria operationalize the steps that are used in making a
diagnosis by delineating the particular features to be stressed. They are typically
designed to be comprehensive and general, so that they can be applied at any
point in the patient's history. The components that are used to make the
diagnosis, such as the characteristic symptoms, are selected because good
interrater agreement can be achieved for these specific symptoms. Once criteria
are developed, their reliability can be assessed objectively through well-
designed clinical studies that examine interrater or test-retest reliability.
Statistical methods for measuring reliability have reached a mature state, and
consensus has been reached by nosologists that reliability coefficients at a
minimal level of 0.5 or 0.6 are acceptable, while coefficients of 0.7 through 0.9
are preferable.

Validity is the second important standard that is used to evaluate
diagnostic criteria. Whereas reliability refers to precision of measurement or
agreement, validity refers to the relevance or clinical utility of a set of
diagnostic criteria. Theoretically, criteria can be highly reliable and yet totally
invalid. If nosologists were to decide, for example, that height should be used as
a criterion for diagnosing mental retardation, since it can be measured in a
reliable manner, they would be choosing a criterion that had excellent
reliability, but questionable validity. Clearly, therefore, it is important that
diagnostic criteria contain components that are clinically meaningful and that
lead to correct inferences about the nature of the pathological process.

Validity is usually divided into three components. Face validity means
simply that the criteria selected conform to common sense; that is the criteria
include features that are familiar to most clinicians and are based on some
consensus that they are helpful. Construct validity refers to the fact that a
diagnosis and its criteria conform to some conceptual construct or theory. For
example, the construct of aberration in cell proliferation modulated by a variety
of genetic, immunologic, toxic, and other mechanisms unifies the concept of
cancer. One of the major issues for FAS diagnosis is the importance of
documenting exposure to alcohol. Predictive validity is the third type of validity
considered to be important. Predictive validity assists clinicians in making some
prediction about the future. This prediction may involve decisions about
treatment or guidance about prognosis.
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ISSUES IN DECIDING ON DIAGNOSTIC CRITERIA

In addition to the well-documented guidelines of good reliability and
validity, a number of practical considerations also inform decisions about
diagnostic criteria. While reliability and validity set important standards that
should be achieved in a good diagnostic system, the day-to-day process of
deciding which specific signs and symptoms or other diagnostic indicators
should be applied may depend on the clinical context in which a set of criteria is
likely to be used. In the everyday world, diagnostic criteria are used for a
variety of purposes.

A gatekeeping function is one practical purpose of diagnosis. That is,
placing a patient in a diagnostic category confers both advantages and
disadvantages. Sometimes these aspects work at cross-purposes to one another.
For example, the diagnosis of FAS may validate a patient's disability and
facilitate appropriate interventions and social benefits. On the other hand, the
diagnosis may also be used to stigmatize and to create self-fulfilling prophecies
about the future that could be detrimental to the patient and his or her family.
Therefore, when diagnostic criteria are developed, nosologists must be sensitive
to the various purposes for which these criteria will be used and choose the
"gate" accordingly.

A descriptive function is a second important practical purpose of
diagnostic criteria. Once criteria for an illness are defined, they are typically
used to train appropriate clinicians to make that diagnosis. The increasing
interest in making diagnoses more objective and reliable has led to the
widespread use of diagnostic criteria in a variety of settings: by epidemiologists,
third-party payers, forensic experts, and educators, as well as the clinicians for
whom they were originally developed. The items selected for inclusion in the
criteria are typically assumed by these various "consumers" to be the definitive
description of the disorder. If signs or symptoms are not included in the criteria,
they are often considered unimportant. In this context, therefore, the descriptive
function is an addition to the gatekeeping function. For some illnesses, only one
or two criteria may be needed to "enter the diagnostic gate," but more criteria
would be needed to convey the clinical richness and complexity of a given
disorder.

A final issue that arises in deciding on the explicit items to be used in
diagnostic criteria is whether the conceptual construct should be narrow or
broad. This issue is clearly related to both the gatekeeping function and the
descriptive function. Decisions that are made within the context of this issue
can have far-reaching implications. Setting criteria to a narrow window will
improve the precision with which research on pathophysiology and etiology can
be conducted by identifying rigorously defined groups. Such a strategy may be
overly restrictive and result in research findings with poor generalizability to
the population of individuals who may be suffering from the condition. On the
other hand, if the window for diagnosis is set broadly reliability will be
decreased, as will the precision of research, while generalizability is likely to be
improved. There is no simple solution to the tension between these various
goals, but the existence of
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this tension suggests the importance of attempting to identify a moderate
position.

One solution to resolving the "narrow versus broad" issue is to create two
sets of criteria, one to be used for research and the other for clinical
applications. If this is done, then the research criteria are typically more narrow,
while the clinical criteria are more broad.

SPECIFIC ISSUES TO BE ADDRESSED IN IDENTIFYING
CRITERIA FOR FETAL ALCOHOL SYNDROME

In this context, a number of specific issues have been recognized as
relevant in identifying appropriate criteria for fetal alcohol syndrome and
related disorders. These issues have important implications for case definition,
research, and treatment. They exist within the practical tensions described
above, such as the gatekeeping function, the descriptive function, the virtue of
narrow or broad definitions, and the use of criteria for research or clinical
decisionmaking.

The key issues noted by the committee for identification of FAS include
the following:

1.  Should a documented history of exposure to alcohol be required for the
diagnosis of FAS?

2.  Which physical features should be used to define the disorder?
3.  Can behavioral or cognitive features be used to define the disorder?
4.  Is there a role for ancillary measures (e.g., magnetic resonance imaging

[MRI]) in making the diagnosis?
5.  Can criteria be designed to be used across the life span?
6.  What is the relationship of so-called fetal alcohol effects to fetal alcohol

syndrome?

Exposure to Alcohol

Although the criterion of exposure to alcohol appears easy to apply on the
surface, it is in fact one of the most difficult issues in the study of fetal alcohol
syndrome. It is well recognized that people are not always forthright about their
history of alcohol intake, nor are they able to recall accurately the precise
timing and severity of many different kinds of events from their past. A
sensitive and specific biomarker of alcohol exposure could play an important
role in this regard. This is discussed more fully in Chapter 7. The
documentation of alcohol exposure in gestation is further complicated by the
fact that some children who were exposed to alcohol during pregnancy were
then subsequently adopted, so that the clinician cannot have direct access to the
biological mother in order to obtain a history.
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In addition, a clear consensus is not available concerning the amount of
alcohol that can actually be toxic to the fetus or the relevance of standard
definitions and diagnoses of alcohol abuse or dependence to the risk of having a
child with FAS. Alcohol abuse is generally thought of either in terms of the
social effects on an individual's life or, more rarely, in terms of the amount of
intake. These two approaches to its definition do not always lead to mutually
consistent conclusions. The requirement for documented indicators of
physiological dependence provides a more objective definition, but may also be
excessively narrow and stringent. Finally, the existing research literature
appears to suggest that alcohol exerts its greatest toxic effect on central nervous
system (CNS) development when given in large boluses. In human situations,
this translates into drinking binges. Such binges may be more difficult to
document historically and to time chronologically. The toxic effects of mild
low-level alcohol intake are unclear and controversial. Chapter 2 contains a
discussion of this in the animal literature and Chapter 7 will discuss the
implications for prevention efforts. As Chapter 1 outlined, the committee
focused its diagnostic criteria work in this chapter on the effects of exposure to
large amounts of alcohol. Any conclusions made concerning the definition of
alcohol exposure for FAS will have wide-reaching public health and social
implications; hence, this a not a minor issue. The committee has considered the
scientific literature and has a working definition of that level of exposure. This
definition is flexible to accommodate new research findings.

Defining Physical Features

Historically FAS has been defined by growth deficiency, a pattern of facial
anomalies, and indicators of brain dysfunction. Controversy swirls around how
to measure each of these components and the weight to be given to each of
them. Alcohol affects each of these factors along a spectrum from mild to
severe injury, and further, each of these factors is affected by multiple
environmental and genetic influences that are unrelated to alcohol exposure. For
example, birth weight is related to gestational age, maternal nutritional state,
and maternal size. Each of the craniofacial features can vary from distinctive to
close to the normal range; overlap with other clinical syndromes, or reflect
nonspecific family traits. To the extent that identification of these anomalies
requires special expertise, the criteria will be less broadly useful in diagnostic
settings that lack such expertise. Finally, evidence of brain maldevelopment as
reflected, for example, by small cranial size also ranges from clear-cut changes
to those within the normal range, and reflects both genetic and environmental
influences. Cutoff points will inevitably be arbitrary, and population norms may
vary over time and geographic location.
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Behavioral or Cognitive Features

A variety of behavioral and cognitive features have been proposed as
indicators of brain dysfunction in FAS. Examples include poor performance on
tests of intelligence and educational achievement, impaired language
development, poor impulse control, and problems with memory and judgment.
At present, however, no consensus has been achieved as to which features are
most appropriate for the diagnosis of FAS, or indeed whether any are
appropriate. To some extent, these features mirror the problems noted for
physical features. They too are on a continuum that ranges from normality to
impaired, and they are also influenced by other antecedents such as parental
intelligence, educational experience, impoverished postnatal environment, and
other social and cultural influences. In addition, these cognitive and behavioral
features are less specific to FAS than are the physical features; they tend to
change with time, and they also tend to occur in association with a wide range
of childhood neurodevelopmental and psychiatric conditions, for example,
fragile X syndrome and attention-deficit hyperactivity disorder. Further, the
teratorgenic effects of alcohol on such cognitive and behavioral features are less
well established through studies using rigorous experimental designs, although
ample anecdotal evidence has been presented in the clinical literature.

Role of Ancillary Measures

Other indicators of the effects of alcohol on the brain may be provided
through neuroimaging techniques such as computed tomography (CT) or
magnetic resonance imaging (MRI). For example, recent studies suggest that
well-documented cases of FAS may show a variety of abnormalities, such as
callosal dysgenesis or agenesis or cerebellar hypoplasia. Further, MRI and CT
can also provide a precise quantitative measure of brain volume, permitting
more accurate and clinically meaningful assessment of microcephaly.
Nonetheless, this technology is young; and consequently, normative data and
the current evidentiary base are necessarily small. Consequently, the role of
such ancillary measures is also controversial, and their utility in making a
diagnosis of FAS is yet to be established.

Norms for human fetal growth, including fetal size, biparietal diameter,
and placental growth, are being established based on serial examination of
normal pregnancies using noninvasive ultrasound and three-dimensional
imaging. Application of such normative standards to pregnancies at risk for
FAS can be expected to increase our ability to recognize fetal growth
retardation and may contribute to earlier recognition of FAS.

When the healthy human fetal growth curve is determined by serial
ultrasound examinations of babies of normal size who go on to deliver at term,
the fetal weight at each gestational age is greater than that described from birth
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weight data of babies delivering prematurely. Such new standards for
intrauterine growth should increase the likelihood of recognizing intrauterine
growth retardation earlier in pregnancy. In addition, it is possible that the
introduction of three-dimensional imaging of placental volume will allow
recognition of pregnancies that will develop fetal growth retardation several
weeks earlier than such problems can now be diagnosed, by demonstrating
reduced placental growth prior to recognizable fetal growth retardation (Wolf et
al., 1989).

Diagnosis Across the Life Span

The indicators used to diagnose FAS were first codified in neonates,
infants, and young children, but were then found to vary across the life span.
The recognition that phenotype varies with age makes it more difficult to
identify appropriate features for inclusion in diagnostic criteria that are not age
specific. For example, some craniofacial anomalies may be less evident at birth,
become more conspicuous during early infancy and childhood, and often
diminish or even disappear during adolescence and adulthood. Furthermore, the
decreased cranial size and reduced birth weight originally considered to be
hallmarks of FAS have become less pathognomonic in the view of some
clinicians who see children with FAS. As is always the case in defining growth
disturbance, this may not be a striking feature, and there will always be cases
that fall within normal ranges. Therefore, identification of these anomalies will
be easier or more difficult depending on the age at which the child is assessed.

Relationship of Fetal Alcohol Effects to Fetal Alcohol
Syndrome

The term fetal alcohol effects, as described below, was originally
developed to describe abnormalities observed in animal studies, but was quickly
adopted by clinicians. It soon came to be widely used to refer to behavioral and
cognitive problems occurring in children exposed to alcohol in utero without
the typical diagnostic features. Because of the difficulties inherent in measuring
exposure to alcohol, coupled with the difficulties inherent in quantifying or
demarcating behavioral and cognitive problems, the precision of this
terminology (never very exact) has gradually been reduced. Many believe that
the term should be abandoned altogether (Aase et al., 1995, Sokol and Clarren,
1989), although the term is still widely used.

EVOLUTION OF THE DIAGNOSIS OF FETAL ALCOHOL
SYNDROME

The clinical recognition of virtually every multiple malformation
syndrome has begun with a case report describing a small number of
individuals. The patients in such a report typically have a highly similar (but not
identical) set of
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anomalies that is made unique from previously described syndromes by the
inclusion of some very rare anomalies or by an unusual association of more
common anomalies. Such a new syndrome then evolves as more patients are
recognized. Although the hallmark features of a new disorder generally do not
change over time, the list of associated features is usually modified and revised
by further clinical experience.

When the etiology of a syndrome can be measured independently of
clinical presentation (i.e., through chromosomal studies, metabolic testing, or
pathologic findings), its presentation generally expands to include patients who
do not have the ''classic" physical characteristics of syndromic expression.
Additionally, some patients who had appeared to have the syndrome on clinical
grounds will be excluded from the condition because the independent measure
of the disorder is negative (phenocopies). In multiple malformation syndromes
due to teratogens, phenotypic variability would be even more likely than in
genetic disorders since variable patterns of dose exposure and frequency of
exposure, combined with variations in fetal and maternal metabolism, should
produce varying clinical presentations. Clinical geneticists and
dysmorphologists have been reluctant to establish rigid case definitions for any
birth defect syndrome. Rightly or wrongly, there has always been concern that
imposing rigid diagnostic criteria on a syndrome with assumed phenotypic
variability would tie clinicians' hands and prevent further description of the
syndrome's full presentation.

Fetal alcohol syndrome does not represent the full spectrum of alcohol
teratogenesis, but rather comprises a subset of patients who were exposed to
alcohol and who have a unique recognizable pattern of malformation. The
condition has evolved from initial case reports by Lemoine in 1968 and Jones
and Smith in 1973. The hallmark features of the disorder were a characteristic
set of facial features, evidence of growth deficiency, evidence of structural or
organic brain dysfunction, and occasionally, associated malformations of organ
systems, such as the heart or skeleton. Of these anomalies, the facial gestalt was
the most clinically unique, while CNS dysfunction was the most significant.

Over the last 25 years, clinical observations from a dozen countries with
thousands of patients have confirmed that alcohol exposure in utero can
produce fetal alcohol syndrome as defined. However, the way each aspect of the
phenotype is defined and assessed has been refined in terms both of descriptors
per se and of presentation over a patient's life span.

The progress in refining the FAS diagnosis can be traced by reviewing
Clarren and Smith (1978), who summarized the available clinical reports from
1973 to 1976, and the reports from the fetal alcohol workshops of the Research
Society on Alcoholism in 1980 and 1989 (Rosett, 1980; Sokol and Clarren,
1989).

Experience with the FAS diagnosis remains somewhat circular at this time
which is a typical problem in clinical syndromology and hardly unique to FAS.
Clinical experts assert that certain patients have fetal alcohol syndrome and the
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abnormalities found in those patients are then used to refine the diagnosis. A
truer case definition will be established only when a reliable biologic marker for
alcohol teratogenesis is found or when a diagnostic tool is developed that can
demonstrate high sensitivity and specificity in identifying dysmorphic
individuals who were exposed in utero to potentially teratogenic doses of
alcohol.

At present, the facial anomalies observed in FAS remain the most unique
feature of the disorder (see Figure 1 in Chapter 1). No one can receive an FAS
diagnosis without an experienced clinician's assertion that the face, when taken
as a whole, appears to be the FAS face. Unfortunately, the full complement of
anomalies that produce this facial appearance has been difficult to reduce to
verbal descriptors, and a reliable listing of properly weighted and verbally
defined abnormalities has not yet been fully developed. Several Centers for
Disease Control (CDC)-sponsored FAS projects are working to develop
screening check lists. Photographic pattern recognition has proven up to now to
be a better way to teach the facial gestalt of FAS. Generally, the anomalies that
seem to create the FAS appearance are localized to the central facial region and
form a sort of "T." The upper horizontal bar of the T is formed by the eyes and
inner canthal region. In this area, the palpebral fissures (eye slits) are short,
usually measuring well below -2 SD (standard deviation) for age, while the
inner canthal distance is more variable and generally is normal for age or
reflective of general family appearance unrelated to an alcohol effect. (It should
be noted that population standards for palpebral fissures can be different in
some ethnic groups; this can cause difficulties in making the diagnosis if this is
not recognized.) Ptosis, high lateral arched eyebrows, and epicanthal folds are
associated anomalies that may be present but do not define the horizontal bar
without the shortened palpebral fissures. The vertical bar of the T is defined by
the nose and philtral (premaxillary) region. In this area, the philtral furrows are
flattened or hypoplastic, and the upper lip (the vermilion) is thinned. The medial
midface, the maxillary area abutting the nose, is also flattened. At this time, no
standards have been established for when features are specifically short enough,
small enough, or flat enough for a true case definition. Yet all of these features
seem necessary for the FAS facial gestalt to be present. Other anomalies of the
mandible and outer ears may be seen, but do not seem to contribute to or detract
from the FAS facial gestalt.

No single expression of structural or functional brain damage is universal
or pathognomonic when patients with the FAS face and a clear history of
substantial alcohol exposure are reviewed. Evidence of abnormality in this field
may be structural, neurologic, or functional. Microcephaly was emphasized as a
necessary marker for structural damage in early reports, but many, if not most,
clinicians who diagnose a lot of children with FAS do not regard this as a
necessary finding now. Only 16 autopsies of humans with FAS have been
published; these suggest a diversity of lesions in multiple sites (West and
Pierce, 1986). CT and MRI images of the brain in FAS patients have been
reported to display mild
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changes in ventricular size, disruptions in structure such as hypoplasia or
agenesis of the corpus callosum, and decreased cerebellar size. Neurologic
evidence for brain damage may include seizures, abnormalities in muscle tone,
tremors, abnormalities in coordination, neurosensory hearing loss, or visual
anomalies stemming from small optic globes.

FAS finally can be characterized by behavioral or cognitive problems that
are thought to result from organic brain damage, are not easily related to genetic
background or environmental influences, and are resistant to improvement with
traditionally effective intervention techniques. In most patients,
neurodevelopmental problems are complex and multifaceted; they include
cognitive delays (but not necessarily into the mental deficiency range); attention
problems that do not seem to be classical attention-deficit hyperactivity
disorder; learning disability, with better strength in reading and language, and
poorer ability in math; and speech and language delays that are most apparent in
the use of complex speech idiom and poor understanding of the meaning of
paragraphs. There are frequently problems with reasoning and judgment often
recognized as failure to learn from experience or to develop a logical approach
to tasks of any type (e.g., social, moral, or academic).

The initial cases of fetal alcohol syndrome were often culled from early
assessments of children failing to thrive. Growth deficiency has historically
been regarded as a major feature of the disorder. Abundant research in humans
and in animals demonstrates that alcohol can have adverse impact on length and
weight both prenatally and postnatally. However, it is probable that the major
impact on fetal growth comes from alcohol exposure in the last half of
gestation, whereas the facial anomalies and brain problems associated with
alcohol teratogenesis are more likely of earlier gestational origin. However,
many reports have noted that patients may present with the face of FAS and
evidence of brain dysfunction of prenatal origin but have growth that is within
the normal range. Some of these patients were born with height, weight, or head
circumference within normal ranges. Others were well below normal ranges at
birth but "caught up" in adolescence; this has been noted particularly with
regard to weight in females. Should the FAS definition be adjusted for such
patients? This issue is not resolved as yet.

LONGITUDINAL PERSPECTIVES ON THE FAS DIAGNOSIS

In general, experts have little difficulty making an FAS diagnosis in
children between the ages of 2 and 11 years. Prior to age 2, some children with
FAS do not show all the facial features in the vertical bar of the T or do not
have clear evidence of CNS dysfunction of prenatal origin.

After puberty, catch-up growth is common, and children who had been
light for weight and below -2 SD for height and weight accelerate into the more
normal range. Often the vertical bar of the T disappears again. Historical growth
data
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and prepubertal photographs are often needed to establish an FAS diagnosis in
these older patients.

The fact that this syndrome is most easily diagnosed in a specific period of
life is not unique to FAS. Many syndromes become easier or more difficult to
diagnose with increasing patient age. For example, the Wiedemann-Beckwith
syndrome is defined by macrosomia at birth and large viscera. Typically the
tongue is quite large and there is an omphalocele present in the newborn period.
In infants this is a readily apparent disorder, but as the child ages organ size and
overall height normalize. After puberty the syndrome is extremely subtle and
would generally not be considered without the neonatal description. The Prader-
Willi syndrome is defined by hypotonia in infancy, mental retardation,
hypogonadism, and progressive obesity in childhood. While the hyoptonia,
hypogonadism and the minor anomalies are present in infancy, the diagnosis
(prior to the recent advent of chromosomal testing) was withheld until the
obesity and developmental delay become apparent in the second or third year of
life. Similarly, the hallmark of Fragile-X syndrome is testicular enlargement
which is generally not found until after puberty. Prior to the discovery of the
genetic marker, Fragile-X syndrome was rarely diagnosed until the second
decade of life.

DIAGNOSTIC CATEGORIES

One of the key charges to the committee was to review and evaluate the
diagnostic criteria for FAS and related conditions. The committee studied the
previous diagnostic criteria and felt that some of the issues confusing the
clinical and research communities could be resolved with fairly minor changes
in the diagnostic categories and criteria. These new criteria can be found in
Table 4-1.

The diagnostic criteria for FAS as described in the preceding section are
found under Category 1, FAS with confirmed maternal alcohol exposure. A
diagnosis is placed in this category when appropriate anomalies are found in
face, brain, and growth, and a clear history of alcohol exposure is obtained. The
committee currently defines the relevant history as one of a pattern of excessive
intake characterized by substantial, regular intake or heavy episodic drinking.
Evidence of this pattern may include: frequent episodes of intoxication,
development of tolerance or withdrawal, social problems related to drinking,
legal problems related to drinking, engaging in physically hazardous behavior
while drinking, or alcohol-related medical problems such as hepatic disease. It
is anticipated that patients in this category would remain the template for further
delineation of the condition.

Category 2, FAS without confirmed maternal alcohol exposure, is assigned
to patients with all the clear phenotypic features necessary for an FAS diagnosis
but without a confirmed history of alcohol exposure. Many patients with FAS
are in foster or adoptive placements and their prenatal exposure histories are
unavailable. In other cases, the birth mother honestly cannot recall the specifics
of her

DIAGNOSIS AND CLINICAL EVALUATION OF FETAL ALCOHOL SYNDROME 74

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


alcohol use in gestation or remains in denial of her alcohol abuse. It is unfair to
deny these patients the clinical benefits of a medical diagnosis, but it also seems
imprudent to combine their cases with those in the first category. FAS with
confirmed maternal alcohol exposure, when carrying out some forms of
research. Therefore, it is recommended that they be grouped separately.

It also remains theoretically possible that individuals might be found with
the full FAS phenotype and a confirmed negative history of gestational alcohol
exposure. (Phenocopies do exist for nearly every condition.) Although we are
not aware that this situation has arisen yet, such cases should not be considered
in category 2. They do not have FAS.

Category 3, partial FAS with confirmed maternal alcohol exposure, is
assigned to patients with a confirmed exposure to substantial amounts of
alcohol in gestation, some components of the facial features of FAS, and any of
the following: evidence of growth deficiency, CNS neurodevelopmental
abnormalities, or a complex pattern of behavioral and cognitive abnormalities.
This diagnostic category allows an FAS diagnosis to be given to someone who
would not receive a Category 1 diagnosis, FAS with confirmed maternal
alcohol exposure. This diagnosis could be particularly useful, for example, for
some patients who present for diagnosis as an adult. The natural history of FAS
is such that some of the "hallmark" indicators used in infancy or childhood are
not maintained into adolescence or adulthood. For example, facial dysmorphia
can become less distinct and some adolescents, particularly females, gain
weight into or above normal ranges. Absent good medical records of growth
retardation at birth and early infancy, an FAS diagnosis otherwise could not be
given without Category 3. This diagnosis could also be given to those young
children whose growth metrics are within normal ranges, which some studies
suggest can occur if the mother cuts down her alcohol exposure in the third
trimester. This diagnosis can also be used as a "holding" category as a means to
defer a diagnosis of Category 1, FAS with confirmed maternal history of
alcohol exposure, until more data collection or evaluation, including
documentation as to whether behavioral and cognitive abnormalities persist
over time, can support a more definitive diagnosis. In the newborn, for example,
there is some controversy whether some behavioral abnormalities, such as
abnormalities of state regulation, indicate or predict long-term dysfunction due
to fetal alcohol exposure. In such cases, documentation of abnormalities over
time would be important.

The naming of this diagnostic category was challenging for the committee,
who found no perfect solution. Terms considered were probable, partial, and
atypical. "Probable" was unsatisfactory, because it denotes uncertainty about the
etiology of the condition and because of concerns that appropriate services or
reimbursement for these services would not be made for a "probable" condition.
The committee intends for this diagnostic category to include people with signs
and symptoms attributable to significant prenatal alcohol exposure and who
need medical, social services, and other attention. "Atypical" has recently been
discarded
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a A pattern of excessive intake characterized by substantial, regular intake or heavy episodic
drinking. Evidence of this pattern may include frequent episodes of intoxication, development
of tolerance or withdrawal, social problems related to drinking, legal problems related to
drinking, engaging in physically hazardous behavior while drinking, or alcohol-related medical
problems such as hepatic disease.
b As further research is completed and as, or if, lower quantities or variable patterns of alcohol
use are associated with ARBD or ARND, these patterns of alcohol use should be incorporated
into the diagnostic criteria.

DIAGNOSIS AND CLINICAL EVALUATION OF FETAL ALCOHOL SYNDROME 77

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


by DSM-IV and the committee did not think that these patients were "not
typical." In fact, all of their signs and symptoms are typical of FAS. "Partial"
denotes, to some people, that the condition might not be as severe, which the
committee did not wish to imply. The committee settled on the use of "partial"
despite these reservations. This category, and its name, should remain flexible.
As further research reveals the range of the manifestations of FAS, this
diagnosis should evolve to be consonant with new data. This diagnosis can be
used to categorize such patients for future use in studying and understanding the
condition.

The term fetal alcohol effects (FAE) was initially proposed (Clarren and
Smith, 1978) as a term for use when an adverse birth outcome could be proven
to be related to alcohol exposure in utero. Generally, this term is properly used
in animal models of alcohol teratogenesis and in large prospective group studies
of humans exposed to alcohol prenatally. The term was not meant for use with
individual patients. Terms such as "suspected fetal alcohol effect" and "possible
fetal alcohol effect" were suggested as entries on differential diagnostic lists,
but this approach has not been well understood. Later, the term alcohol-related
birth defects was suggested for clinical use with this category of patient (Sokol
and Clarren, 1989). This term presents clinical problems because most patients
who seek diagnosis and do not have FAS, but were alcohol-exposed, do not
have major malformations of organs; rather, they have evidence of CNS
neurodevelopmental abnormality. The term "birth defects" generally is
understood by most lay people to refer to gross structural anomalies, although
the March of Dimes defines birth defects as abnormalities of either structure or
function.

The committee believes that it may be helpful to subdivide this patient
group of possible prenatal alcohol-related effects into two groups listed in
Table 4-1 as categories 4 and 5. Category 4, "alcohol-related birth defects"
(ARBD), is reserved for patients with physical anomalies, and category 5,
"alcohol-related neurodevelopmental disorder" (ARND), is reserved for patients
with neurodevelopmental problems. These diagnostic categories include clinical
conditions for which clinical or animal research has linked maternal alcohol
ingestion to an observed outcome. A history of confirmed maternal alcohol
exposure is required for these diagnoses. The relevant history remains as
defined for FAS, but the committee notes that as further research is completed
and as, or if, lower quantities or variable patterns of alcohol use are associated
with ARBD or ARND, these patterns of alcohol use should be incorporated into
the diagnostic criteria. These final two diagnostic categories are intended to
convey some degree of uncertainty whether prenatal alcohol exposure caused
the adverse effects documented in an individual patient, or whether other factors
were causative in this case. Whereas patients in categories 1, 2 and, 3 are
mutually exclusive, patients could be in both categories 4 and 5. Because of the
variability in the specific presentation of FAS, ARBD, or ARND, these
diagnoses are most valuable clinically if accompanied
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by a description of the specific problems experienced at the time by the patient.
Only with such data will FAS, ARBD, and ARND be better understood.

DIFFERENTIAL DIAGNOSIS

While the "classic" presentation of fetal alcohol syndrome is distinct and
can be readily distinguished from other disorders by an expert, even an expert
may have difficulty confirming the diagnosis of FAS when the phenotype is
"incomplete" or "atypical." Syndromes that have been confused with fetal
alcohol syndrome are conditions that feature growth deficiencies and facial
anomalies that are suggestive of, but different overall from, FAS. Examples of
conditions confused with FAS because of somewhat similar appearance are
Aarskog syndrome, Williams syndrome, Noonan's syndrome, Dubowitz
syndrome, Bloom syndrome, fetal hydantoin syndrome, maternal PKU
(phenylketonuria) fetal effects, and fetal toluene syndrome.

Other syndromes are confused with FAS because of similarities in
complex cognitive and behavioral profiles, although the external phenotype is
not really similar to FAS. Examples of conditions confused with FAS because
of somewhat similar behavioral profiles are fragile X syndrome,
velocardiofacial syndrome, Turner's syndrome, and Opitz syndrome.

CLINICAL UTILITY OF FAS, ARBD, AND ARND DIAGNOSES

In addition to the gatekeeping functions described for any diagnosis,
identifying children with FAS or possible alcohol-related effects provides
additional benefits to the mother, the child, and society. These are elaborated in
Chapters 7 and 8 but can be summarized here. A comment about who should
make this diagnosis needs to be made first, however. The committee believes
that FAS, ARBD, and ARND will continue to be difficult diagnoses in many
cases. The committee believes that a trained clinician can make the diagnosis
for purposes of screening and referral but that a medical diagnosis of FAS
remains the purview of dysmorphologists and clinical geneticists.

Prevention

The early identification of a child with FAS can be theoretically used as a
marker that will lead to interventions with the mother for her own treatment and
for the prevention of births of subsequent children with FAS. The diagnosis of
FAS should stimulate efforts to lead the mother into sobriety. This is the best
chance to prevent alcohol-related trauma and disease in the mother, increase the
chance that she will be able to mother her child, decrease foster placement, and
prevent the birth of more children with FAS. Chapter 7 contains further
discussion of this issue.
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Prevention of Secondary Disabilities

Children with FAS or ARND have impairments that cannot be normalized
but possibly can be improved with appropriate interventions, and they can
possibly be made worse when ignored or misunderstood. Generally, the
diagnosis of FAS or ARND helps parents, educators, and others to understand
that the child "can't" perform as opposed to "won't" perform. This change in
awareness can prevent misinterpretation of the child's behavior and avoid
inappropriate discipline and punishment. The diagnosis can lead to treatment
plans that center around and support the child and prevent him or her from
getting into situations that could lead to inappropriate behavior. Although
cognitive problems are unavoidable, depression, anxiety, anger, antisocial
behavior, and isolation do not need to result from this disorder.

Recognizing the syndrome and diagnosing it correctly can be helpful to
individuals at any age. There have been no studies to demonstrate that
secondary disabilities are better prevented if the diagnosis is made in the birth
to three-year versus four- to seven-year period, but most professionals believe
that the diagnosis becomes increasingly less effective in maximizing outcomes
if the disorder is left unrecognized into adolescence.

RECOMMENDATIONS: DIAGNOSTIC CRITERIA

The committee-revised diagnostic criteria aim to increase clarity, rigor,
and consistency by expanding the traditional designations of fetal alcohol
syndrome and other possible alcohol-related effects. The key recommendations
inherent in this new diagnostic scheme include the following:

•   preserving the criteria for FAS diagnosis but now specifying whether or
not prenatal alcohol exposure is documented;

•   subdividing the diagnosis of other alcohol-related effects to distinguish
physical anomalies from neurobehavioral and cognitive deficits, which
can occur separately; and

•   adoption and use of the revised criteria for classification and diagnosis by
clinical and research professionals in the field.

Research recommendations include

•   research to evaluate the utility, reliability, and validity of this scheme for
classification and diagnosis;

•   research, both cross-sectional and longitudinal, to assess the
characteristics and clinical expression of these syndromes across the life
span, particularly after adolescence;
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•   investigation of the differences in expression and specificity of behavioral
and cognitive deficits in FAS and ARND;

•   research to identify potential structural or functional brain abnormalities
and other neurobiological indices that may be associated with, or
distinguish, FAS, ARBD, or ARND, and to relate these abnormalities and
indices to cognitive and behavioral correlates;

•   further clinical research, as well as research using animal models, to
examine the adverse developmental effects of prenatal alcohol exposure,
and to develop more specific biologic markers for diagnosis (e.g.,
biomarkers to confirm maternal alcohol exposure, endocrine signals,
imaging techniques); and

•   consideration of the potential role of fetal alcohol exposure, as
appropriate, in developmental disability studies in general.
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5

Epidemiology and Surveillance of Fetal
Alcohol Syndrome

The success of any public health program can be measured by comparing
the incidence or prevalence of a particular societal problem before that program
was implemented with its incidence or prevalence after implementation. Such
data are also important for estimating the societal impact of these disorders and
are crucial at the initial stages of planning, organizing, and implementing
prevention programs aimed at the general population as well as at specific at
risk populations (Beauchamp, 1980). The previous chapter discusses criteria for
diagnosing FAS, ARBD, and ARND. That chapter points out that diagnostic
criteria serve many purposes. So, too, do epidemiology and surveillance. In
addition to the important reasons outlined above, it is important to survey FAS
so that children identified can receive appropriate medical care, social services,
and educational interventions. Epidemiology and surveillance of fetal alcohol
syndrome (FAS), alcohol-related birth defects (ARBD), and alcohol-related
neurodevelopmental disorder (ARND) are ongoing but are currently hampered
by inconsistent methods and criteria for gathering the appropriate data. The
chapter first describes estimates of the incidence and prevalence of FAS as
reported in the published literature and as measured in three main ways. The
chapter then discusses methodologic issues in FAS surveillance.

INCIDENCE AND PREVALENCE OF FAS, ARBD, AND ARND

The literature on the epidemiology of FAS and ARBD or ARND is
extensive and complicated by differences in the definition of outcomes in this
evolving field. Although prospectively gathered FAS incidence rates have been
published
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in more than 20 different studies (see Abel and Sokol, 1987, 1991; Abel, in
press), many of the estimates from the United States are based on high-risk
populations living in lower-socioeconomic urban areas.

The incidence of FAS has been estimated from data of three main types:
information collected passively for another or for many purposes, such as birth
defects registries; information gathered either retrospectively or prospectively
from hospital or clinic-based populations, including subjects in controlled
epidemiologic studies of the effects of maternal substance abuse (which
frequently measure the incidence or prevalence of traits or characteristics
associated with FAS, not the incidence of FAS itself); and population-based
active case ascertainment. A brief review of the literature of the incidence and
prevalence of FAS and other possible alcohol-related effects follows. We have
attempted to map findings to current terminology (see Chapter 4). Where this
was not possible, we describe the diagnostic category employed but have
avoided using fetal alcohol effects (FAE) or ARBD as they had been used
historically (i.e., to designate other than FAS). The sections are organized
according to the general methodological approach as specified above.

Registry-Based Studies

The Centers for Disease Control and Prevention monitors the rate of FAS
in two birth defects surveillance programs. Chavez et al. (1988) reviewed the
recording of major congenital malformations in CDC's Birth Defects
Monitoring Program (BDMP). Cases were identified based on hospital
discharge diagnoses using codes from the International Classification of
Diseases, ninth edition (ICD-9-CM; U.S. Department of Health and Human
Services, 1991a). Code 760.71 is "noxious influences affecting fetus via
placenta or breast milk, specifically alcohol; includes fetal alcohol syndrome."

Data were collected in more than 1,500 hospitals across the United States
from 1980 through 1986. The overall rate of FAS was 2.97 per 1,000 for Native
Americans, 0.6 per 1,000 for African-Americans, 0.09 for Caucasians, 0.08 for
Hispanics, and 0.03 for Asians (Chavez et al., 1988). As might be expected, the
rates of FAS ascertained from a birth certificate registry system were much
lower than those for the clinic-based FAS-specific studies discussed later. The
registry rate reported is about 1 per 10,000 rather than 1 to 2 per 1,000 as
documented in epidemiologic studies.

A subsequent CDC article on data from the BDMP estimated the overall
incidence of FAS from 1979 to 1993 at 0.22 per 1,000 (CDC, 1995a). For 1992
alone, however, the rate was 0.37 per 1,000 (CDC, 1993a), and for 1993 it was
0.67 per 1,000 (CDC, 1995a); these rates are substantially higher than in
previous years. According to the CDC, this increase is leading to a study to
examine the sensitivity and specificity of the monitoring system.

The CDC's Metropolitan Atlanta Congenital Defects Program (MACDP) is
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a population-based registry that identifies children diagnosed with birth defects
during the neonatal and infancy periods. The program monitors all births in a
five-county area in and around metropolitan Atlanta. In contrast to the BDMP,
the MACDP uses multiple data sources, including hospital discharge data,
medical records, and birth certificates. From 1989 through 1992, the MACDP
identified an overall rate of FAS of 0.23 case per 1,000 (CDC, 1995b).

Other geographic regions, for example the states of California and Iowa,
have birth defects registry systems. In general, the surveillance of FAS is
similar in these other systems. Information on birth defects incidence and
prevalence at the national level is inadequate and FAS is no exception. Birth
registry systems that are used in the absence of active case identification or case
finding initiatives are not adequate approaches for producing estimates of FAS.
Results are based on indicators at birth or, in the case of prevalence studies,
only on indicators at a particular age. Given also that FAS is a complex
diagnosis (see Chapter 4), it may go unrecognized at birth (Little et al., 1990).
Thus, registry-based estimates of FAS prevalence can be expected to be gross
underestimates.

Clinic-Based Studies

Studies that have produced rates, or estimated rates, of the incidence of
FAS have been carried out in a number of countries (see Table 5-1). Many of
these are based on populations seen in hospitals or clinics. These data can be
collected prospectively or reviewed retrospectively. In Sweden the rate of FAS
was found to be 1.7 per 1,000 births, and the rate of what seem to be ARBD and
ARND 1.7 per 1,000, yielding an overall rate of 3.4 per 1,000 for diagnosable
alcohol-related abnormalities (Olegard et al., 1979).

Early retrospective studies in France identified 2.9 FAS children per 1,000
births (Dehaene et al., 1977) and later 1.4 per 1,000 births (Dehaene et al.,
1981). More recently, Dehaene and colleagues categorized FAS and possible
alcohol-related effects severity into Types I, II, and III, with Type III being the
most severe effects (i.e., FAS). In monitoring 13,118 births from 1986 to 1990,
Type III FAS was estimated at 1.2 per 1,000 births. Types I and II (ARBD)
were estimated at 4.8 per 1,000 births. This produced a combination ARBD rate
of 6.0 per 1,000 in northern France (Dehaene et al., 1991).

Retrospectively gathered data invariably result in higher estimates (Abel
and Sokol, 1987). For example, in contrast to these retrospective studies,
prospective clinic-based studies in Australia, Canada, Finland, Switzerland, and
the United Kingdom have failed to document any cases of FAS (Abel and
Sokol, 1987, 1991).

In the United States, incidence rates vary widely depending on study site.
Hanson et al. (1978) reported an incidence rate of 1.3 FAS children per 1,000
births for Seattle, Washington. This figure represented two African-American
FAS babies born in a sample of 1,529 predominately Caucasian mothers. In the
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same study, Hanson et al. found several other infants who were born to
mothers with substantial drinking histories and who had some strong FAS
features. The rate of possible alcohol-related effects was then 4.6 per 1,000,
yielding a total diagnosable alcohol-related abnormality rate of 5.9 for Seattle
(calculated from Hanson et al., 1978).

In Boston, two studies yielded FAS incidence rates ranging from 0.6 per
1,000 (Hingson et al., 1982) to 3.1 per 1,000 (Ouellette et al., 1977). In
Cleveland, two studies produced estimates of FAS incidence rates ranging from
0.6 per 1,000 (Sokol et al., 1980) to 3.0 per 1,000 (Sokol et al., 1986). Other
FAS studies conducted in Denver and Loma Linda found no FAS cases (Abel
and Sokol, 1987; 1991).

From the clinic-based studies, one can conclude that the prevalence of FAS
varies by the prevalence of the problem in the select population served by the
hospital or clinic and by the methodology used for case identification and
ascertainment. Such studies typically result in numbers that are higher than
prevalence estimates derived by using standard surveillance methodologies.

Prospective Epidemiologic Studies of the Effects of Maternal Substance
Abuse

While the clinic-based studies described above focus primarily on the
incidence of formally diagnosed cases of FAS, ARBD, or ARND, the approach
that some other researchers have taken is to record maternal drinking and drug-
taking patterns in large samples from clinic and hospital settings. The children
of these women are then followed over time to document birth weight, length,
head circumference, structural malformations, and other relevant traits. Few, if
any, of the offspring of these women have FAS, because so relatively few of the
women who would enroll in such a study abuse alcohol at levels that cause
FAS. Most of the women in these studies who drink do so in the light to
moderate ranges. The problems of interpretation and the implications of these
data are discussed in detail in Chapter 8.

Following children longitudinally provides important information that can
support our understanding of the range of alcohol teratogenesis. Day et al.
(1989, 1990, 1991) published the results of measuring offspring traits at birth, 8
months, and 3 years of age. In these studies, carried out in Pittsburgh, low birth
weight, decreased head circumference and length, two or more minor
anomalies, and significantly slower growth were found to be present in the
children of mothers who consumed an average daily alcohol volume of one or
more drinks during pregnancy (Day et al., 1991). Similar findings came from
the Cleveland, Seattle, and Detroit longitudinal studies.

These trait studies are important for several reasons. They document a
wider range of fetal alcohol damage than FAS alone, and they focus on more
singular, individual, and quantifiable traits in the children, which also creates an
advantage in sample size. Further, the longitudinal ascertainment of maternal
traits (e.g.,
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drinking patterns and health status), and offspring signs of fetal alcohol
exposure in a wider population has considerable utility, because some traits
(e.g., hyperactivity) may not emerge until several years after birth. The range of
outcomes studied and the longitudinal approach can provide valuable
information in planning and evaluating comprehensive programs of prevention,
because they both broaden the target of prevention (all levels of alcohol-related
effects) and provide a greater range of dependent variables to use as outcome
measures. This approach is discussed in more detail later in this chapter. The
relation between the incidence of FAS and the incidence of these traits
associated with prenatal alcohol exposure is not fully understood.

Population-Based Epidemiology Studies

Population-based epidemiologic studies using active case ascertainment
can assist in addressing some of the criticisms mentioned above, can provide
relevant information on the magnitude of the problem in specific communities,
and may be more useful for comprehensive community-based prevention
efforts. The four major population-based studies done in the world to date were
all carried out almost exclusively in Native American communities in North
America. In these population-based studies, active and extensive community
outreach is carried out for case finding, and all children in a particular
population are screened for any physical features (e.g., dysmorphology or low
birth weight), family history, or other background characteristics that might
make them candidates for the diagnosis of FAS or ARBD.

Using a population-based outreach network in northwestern Canada,
Asante and Nelms-Matzke (1985) estimated the rate of FAS and possible
alcohol-related effects at 46 per 1,000 Native Canadian children in the Yukon
and 25 per 1,000 in British Columbia. Furthermore, these authors estimated that
51 to 66 percent of all children in special education with learning disorders in
the study regions were exposed to alcohol in utero.

Robinson et al. (1987) screened all children less than 19 years of age in a
small Native Canadian community noted for its high rates of alcohol
consumption. Twenty-two children born to women who used alcohol during
pregnancy and were diagnosed with FAS, or what the committee terms partial
FAS, were identified, yielding a prevalence of 190 FAS or partial FAS cases
per 1,000 children. This is the highest prevalence rate ever recorded anywhere.
Interestingly, these 22 children were produced by 14 mothers (fewer than one-
third of the mothers in this heavy drinking community), and in 46 percent of the
total pregnancies the mothers were abstainers. Of the verified drinking
pregnancies, 40.7 percent of the children were diagnosed as FAS or partial FAS.

In another population-based prevalence study carried out in seven different
Native American communities in the southwestern United States by May and
colleagues (May and Hymbaugh 1983; May et al., 1983), 115 children were
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found to have FAS or traits reminiscent of FAS but less severe. The prevalence
of FAS or these less complete cases was highly variable among the three
different tribal cultural groups involved in the study. The prevalence of FAS
among children 0-14 years was 1.6 per 1,000 for Navajo Indians, 2.2 for Pueblo
Indians, and 10.7 for two groups of southwestern Native Americans. Overall,
the weighted average rate for southwestern Native Americans was 2.0 per 1,000
for FAS and 3.1 per 1,000 for FAS and the less severe manifestations
combined. In the most recent birth cohort studied, however, the FAS rate was
higher, 4.2 per 1,000 for FAS and 5.7 for FAS and the other manifestations
combined. Of more importance for prevention, however, is the fact that a
number of maternal and social risk factors were determined in this study. These
findings are presented below.

In a study of four North and South Dakota Plains Indian reservations,
Duimstra et al. (1993) used low birth weight and a developmental screening test
in an outreach, case finding network to assess the prevalence of FAS. The rate
of FAS confirmed by dysmorphology exam was 3.9 per 1,000. When the rate of
confirmed cases was projected to all children identified as suspected cases by
the outreach network, necessitated by cases lost to follow-up, the estimated rate
of FAS rose to 8.5 per 1,000.

The overall significance of these population-based studies is that they may
provide more accurate prevalence data and could point the way to more
valuable information for comprehensive prevention programs. By not looking
only at the prevalence and characteristics of FAS, ARBD, and ARND as
presented in various clinics, population-based studies possess the capability of
examining a range of social and cultural influences that impact upon the rate of
these conditions. Such conditions may be readily amenable to the design of
large-scale or intensive preventive efforts. For example, the rate of maternal
risk and the characteristics of the social milieu could help define adequate
approaches and targets for prevention and the magnitude of effort required. In
addition, the programs of awareness and emphasis on intensive and societal-
based efforts of case identification are advantages of population-based
approaches. FAS needs such an approach if its prevalence is to be accurately
estimated.

In the Native American tribes highlighted in the FAS prevalence studies,
the drinking pattern is bimodal: a high proportion of the tribe does not drink at
all, but among those who do drink there is a high proportion of heavy and
abusive drinkers (May, 1994). Many of those young and middle-aged adults
who drink do so in large quantities and generally participate in subcultures
emphasizing long binges of heavy drinking leading to very high blood alcohol
levels over several days. Because many reservations prohibit the sale and
possession of alcohol, drinking is pursued outside the mainstream, normal
social activities and law, generally in border town communities away from the
reservation and its traditional culture and sanctions. Social isolation and the
entrenchment of heavy drinking behavior among some females, through
stigmatization, is common in some tribes. This often leads to a high frequency
of FAS, ARBD, and ARND
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births in some tribes and subcultures within them (May et al., 1983). Alcohol is,
by far, the major drug of choice among virtually all Native Americans and
tribes, with only occasional use of marijuana, inhalants, or solvents among
some problem drinkers (see May, 1994).

Issues and Considerations

It appears, as documented above, that the literature on the prevalence and
epidemiology of FAS is far from consistent or conclusive. Various studies
reporting the occurrence of FAS range from 0.6 to 3 births per 1,000 in most
populations, with some communities having much higher rates. Rates in inner
cities, for example, are 2.29 per 1,000 versus 0.26 at sites where the population
is middle-class (Abel, in press). FAS and other diagnosable ARBD or ARND
designations may occur on average in as many as 6 per 1,000 births (May et al.,
1983). Because only a proportion of mothers who are very heavy drinkers will
have children with FAS (Abel, in press), it is vital that researchers do more to
study and compare the social and biological characteristics of FAS mothers
with those especially heavy drinkers who do not have FAS children. The
consistency and, hence, comparability of the FAS prevalence (and overall
epidemiologic) methodology need to be improved. Increased understanding of
the maternal characteristics and social variables that influence FAS, ARBD, and
ARND is also needed.

Other review articles on FAS have raised key issues regarding most of the
epidemiologic studies on possible alcohol-related effects (Abel, in press; Abel
and Hannigan, in press; Abel and Sokol, 1987, 1991; Russell, 1991). These key
issues include methodologies and definitions in case finding and diagnosis;
wide variation in the types of populations studied; consistency of data gathered
by prospective versus retrospective methods; and improvements in surveillance
techniques. In general, it remains difficult to reconcile incidence and prevalence
rates between studies.

Role of Epidemiology in Prevention Programs

The major public health planning document of this decade, Healthy People
2000, states that the baseline incidence rate for FAS for the United States is
0.22 per 1,000 births (U.S. Department of Health and Human Services, 1991b).
Furthermore, the goal for the year 2000 is to reduce this figure to 0.12. This
goal as an absolute number may be unrealistic given the obvious variances in
the incidence and prevalence rates for FAS summarized in Table 5-1 and in the
three composite estimates by Abel (in press) and Abel and Sokol (1987, 1991),
which indicate worldwide variability of rates ranging from 0.33 per 1,000 to
0.97 per 1,000 (Abel, in press). The latest estimate for the United States is 1.95,
far greater than the Healthy People 2000 baseline rate of 0.22 per 1,000 (Abel, in
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press). Many Healthy People 2000 goals were expressed as a percentage of the
baseline and some of those baselines were revisited and changed. A goal of 50
percent reduction, which is what the FAS goal approximates if compared to the
baseline of 0.22 per 1,0000, seems more reasonable, but only if the baseline is
adjusted to more accurately reflect the consensus of the field. As this chapter
illustrates, however, there is no consensus about the incidence of FAS except
that it is much higher than the Healthy People 2000 baseline rate. Exactly how
much higher is not clear. As long as we do not have consistent methods, criteria
for assessment, or sufficient understanding of FAS prevalence, targeted
prevention goals will be difficult to monitor.

Consistent Diagnosis

FAS may not be well recognized or routinely and consistently documented
by many physicians. In one study in Texas, Little et al. (1990) found that the
diagnosis of FAS was not made in the medical records of any of the 40 infants
born to 38 women who had at least four alcoholic beverages per day. The charts
of six of the infants included notations of features of FAS. In follow-up of these
offspring, 17 had very poor growth and development records and other possible
indicators of FAS, ARBD, or ARND. Conversely, in other locales FAS may be
over diagnosed (Aase, 1994; Abel and Sokol, 1987). In some ethnic minority
communities, and communities perceived as having alcohol abuse problems,
individuals may be more likely to receive the diagnosis when specific case
evidence is marginal (Aase, 1994; Chavez et al., 1988).

Chavez et al. (1988) raised several important issues pertaining to
differences in prevalence results with respect to ethnicity. They suggested that
(1) physicians tend to be more likely to look for particular malformations
among particular ethnic groups; (2) minority status may elevate the rates of
reporting particular malformations; (3) hospitals participating in the birth defect
monitoring program(s) may not be representative of all hospitals; (4)
socioeconomic factors cannot be ruled out as important contributions to the
burden of ARBD malformations; and (5) many of the malformations may have
been associated with genetic and environmental factors. Each of these issues is
relevant for both FAS epidemiology studies and comprehensive prevention
programs.

Use of Multiple Data Sources

Several recent projects of surveillance and prevalence assessment have
utilized multiple data sources and approaches. In Alaska, multiple secondary
data sources were used to estimate statewide and ethnic-specific prevalence
(Centers for Disease Control, 1993b; Egeland et al., submitted for publication).
By using ICD-9 codes; private sector data sources (inpatient and outpatient);
education, genetics, and disability program records; and Alaska Native Health
Service
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records, case definitions were used to estimate FAS prevalence and some
descriptive epidemiologic characteristics of FAS children and their mothers. As
one would expect, results proved to be similar in many ways to various findings
from the other methodologies used as described previously. However, by
combining several data sources and using a more active case finding effort,
estimates of prevalence may have been more accurate. In addition, using a
combination of active and passive surveillance systems indicated a high FAS
prevalence rate among Alaska Natives than by an active screening and referral
effort alone.

SURVEILLANCE METHODS FOR FETAL ALCOHOL
SYNDROME

On a national level, there are two ways to monitor the impact on public
health of alcohol use during pregnancy by using surveillance strategies. The two
surveillance approaches discussed in this section involve passive and active
methodologies. The advantages and disadvantages of each approach are
presented here, along with possible solutions to the problems they pose with
respect to FAS. Given the stated goal of reducing FAS, much more attention
has to be paid to standardization of data collection, whatever the strategy for
assessment.

Passive Surveillance

Passive surveillance is the strategy generally used to monitor birth defects
(Lynberg and Edmonds, 1992). This strategy simply tallies the number of cases
of a defined birth defect or syndrome noted on existing documents, such as
medical records, and relates that figure to some population. Review of
individual cases is not done. This is the strategy behind the CDC's Birth Defects
Monitoring Program, discussed previously, which used hospital discharge data
on both live and stillborn newborns to estimate the incidence of FAS at 2 cases
per 10,000 between 1979 and 1992, and 3.7 per 10,000 births in 1992 (CDC,
1993a).

Advantages and Disadvantages

The advantage of passive surveillance for FAS is that it is directly
comparable with the methodologies used to assess the incidence of other birth
defects, allowing a comparison of relative rates. It allows monitoring of secular
changes and differences by geographic distribution or sociodemographic status,
as well as comparison of the distributions of different kinds of birth defects.

There are several disadvantages to this methodology, however, for the
surveillance of FAS. A major problem is the accuracy with which FAS is
diagnosed, particularly at birth. This inaccuracy is due to several factors: (1) it
is difficult to evaluate central nervous system (CNS) status at birth; (2) many
clinicians are not trained to identify FAS; (3) inconsistent criteria are used for
case definition; and

EPIDEMIOLOGY AND SURVEILLANCE OF FETAL ALCOHOL SYNDROME 91

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


(4) clinicians may be reluctant to identify alcohol problems or to label women
as having alcohol problems.

Clinicians continue to use, somewhat idiosyncratically, a diverse pattern of
traits to diagnose FAS (Clarren and Astley, 1994). There may also be
''selective" case finding by physicians who look for particular malformations
among some minority groups compared with others (Chavez et al., 1988). Case
finding of pregnant substance abusers similarly focuses on women with certain
characteristics (e.g., a history of alcohol or drug use noted in their charts, older
age, African-American ethnicity, use of tobacco, a history of social or
emotional problems). In the absence of these markers, few pregnant women are
screened for alcohol or drug use, and about 50 percent of all relevant cases may
be missed by clinic staff (Reynolds and Day, unpublished data). A similar
problem may likewise affect detection of FAS.

In addition, the characteristics that are prominent in FAS and used for
diagnosis may differ by age. A survey reported by Clarren and Astley (1994)
demonstrated that while clinicians consider microcephaly and growth
retardation to be important parameters in newborns and infants, in older
children they are more likely to consider microcephaly in conjunction with
behavioral problems as pathognomonic. A solution would be to use the
standardized criteria for diagnosis presented in Chapter 4 of this report.

Possible Solutions

Passive surveillance as used currently can be improved for FAS
surveillance. Improvements could be made directly by improving passive
surveillance of FAS or indirectly by using proxy indicators of FAS.

Direct Measures Clinicians can be educated to better recognize FAS.
However, it is still likely that biased reporting will continue to occur, given the
negative labeling associated with alcohol involvement. It may be difficult to
determine accurately the incidence of FAS at birth, particularly in environments
where clinicians are not well-trained, not sensitive to or willing to report the use
of alcohol among pregnant women, or not willing to use standardized diagnostic
criteria. Providing a confidential reporting mechanism, separate from the
medical record or birth certificate, would reduce this bias. Even in the presence
of these improvements, however, correct ascertainment of the rate of FAS at
birth remains problematic due to the difficulty in assessing CNS or
neurobehavioral abnormalities at this age.

Indirect Indicators An alternative to monitoring the incidence of FAS at
birth is to develop surveillance criteria that would identify a group of newborns
with a high probability of having FAS, for example, newborns with birth
weights below 2 standard deviations for gestational age. Criteria such as birth
weight that are
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routinely recognized, measured, and noted in the medical record are not subject
to clinical judgment. This strategy was adopted in a study of four American
Indian communities where the investigators selected a group of children who
had a birth weight of less than 3,000 grams. These children were referred for
evaluation for FAS if they had poor performance on a developmental screening
test or if they had a head circumference below the 10th percentile; 4 out of 24
suspected cases were confirmed as FAS (Duimstra et al., 1993).
TABLE 5-2 Predictability of Fetal Alcohol Syndrome Based on Surveillance Criteria

Head Circumference <10th 

Percentile and One Facial
Anomaly (N = 29)

All Remaining
Subjects (N = 713)

Average daily volume
(ADV), first trimester

1.37 0.57

ADV third trimester 1.28 0.10

IQ score at age 6 85.5 95.9

Weight at age 6 (kg) 20.9 23.2

Height at age 6 (cm) 113.8 119.5

Head circumference at
age 6 (mm)

513.4 521.2

NOTE: All comparisons are significant at P < 0.001.
SOURCE: Reynolds and Day, unpublished data.

An example of data analyzed for indirect or proxy indicators of FAS is
presented in Table 5-2. The data in this table are from the Maternal Health
Practices and Child Development Project, an ongoing assessment of the long-
term effects of substance use during pregnancy. This is a prospective
epidemiologic study of pregnancy outcomes, and one of few that have followed
a cohort from early pregnancy up to the child's tenth year. The women selected
for this study represent the entire spectrum of alcohol use, although the majority
were moderate drinkers and moderate users of other substances. They were
interviewed for alcohol use in their fourth and seventh prenatal months, and
their offspring were assessed at delivery, 8 and 18 months, and 3 and 6 years of
age. The cohort used for analysis was 742 mother-child dyads. Although these
data were collected as part of a controlled, prospective epidemiologic study, the
data used in the example are representative of data that could be gathered
passively for a surveillance effort.

Surveillance criteria for proxy indicators of FAS were defined as either
head circumference, weight or height at birth less than the 10th percentile, and
the presence of at least one facial anomaly. The facial anomalies were selected
from the list of facial dysmorphic features that are part of FAS.

Children who had a growth deficit at birth, defined as weight or height or
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head circumference below the 10th percentile, combined with the presence of at
least one facial anomaly, were significantly more likely to have been exposed to
alcohol prenatally; had significantly lower weight, height, and head
circumference at three and six years; and scored significantly lower on the
composite score of the Stanford-Binet Intelligence Scale. It was not possible, in
this moderately exposed population, to estimate the incidence of FAS, but the
strategy may lend itself to such estimates if the sample size is large enough.

To establish a relationship between the incidence of cases with the
surveillance criteria and the occurrence of FAS, however, would require
replicated investigations using dysmorphologists trained in the identification of
FAS and follow-up of these research cohorts over the first few years to
determine the predictability of the surveillance criteria to the diagnosis.

The advantages of a surveillance program using indirect measures or
indicators lie primarily in three areas: (1) lower cost, because the criteria are
already ascertained and noted in the birth or other record; (2) more accurate
measurement of the criteria; and (3) elimination of the problem of negative
labeling of women by clinicians.

The disadvantages of this method lie in the general problem of
extrapolating from the surveillance criteria to the incidence of FAS and include
pervasive problems pertaining to the diagnostic abilities of clinicians. In
addition, a decrease in the prevalence of the indirect marker would not
necessarily reflect a proportionate decrease in the prevalence of FAS.

In passive surveillance—whether direct or indirect measurement is used—
it is important to monitor multiple sources for the detection of cases (e.g., birth
and death certificates, Medicaid claims, private pediatric practice case files)
because no one source can identify more than a minority of cases (CDC, 1993b).

Active Surveillance for Fetal Alcohol Syndrome

Active surveillance implies direct collection and review of cases using
well-defined protocols rather than using data such as medical charts (Lynberg
and Edmonds, 1992). Medical charts can be used as source for potential cases,
but these cases are reviewed for the purposes of the surveillance effort. The
hallmark of these kinds of protocols for FAS is the prospective epidemiologic
study of the effects of maternal substance abuse. In this study every case is
followed from a predetermined entry point (time A) to a specifically defined
end point (time B; e.g., birth). There have been few examples of active
surveillance outside the focused research literature. Most of these studies have
had small sample sizes; they are far from representative; and the diagnostic
criteria are not consistent (see clinic-based studies in Table 5-1). In general, the
rates of FAS are higher by an order of magnitude than those estimated from
passive surveillance studies (Abel, in press; Abel and Sokol, 1987, 1991; May,
in press).
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Advantages and Disadvantages

As illustrated above, a comparison of the incidence rates generated by
active and passive surveillance demonstrates that active surveillance detects
substantially more cases (Klaucke, 1992; May, in press). Moreover, control
over data collection also implies control over data quality. Thus, the diagnoses
are more likely to be valid and reliable. Because of this, direct and more
accurate measurement of the rate of FAS is possible using active surveillance.
Population-based active surveillance programs can be tailored to characteristics
of the population under study and can be linked more closely with prevention
efforts.

The disadvantages of active surveillance are threefold: (1) it is very
expensive to collect data from a population large enough to yield representative
rates; (2) it is extremely labor intensive; and (3) it is selective, in that only
subjects who appear at entry will be assessed. One report noted a tenfold
difference in costs between active and passive surveillance (Klaucke, 1992).
The large epidemiologic studies that actively studied effects of maternal alcohol
abuse were usually centered in large cities and within academic and research
facilities. Other more active surveillance programs for FAS occurred in select
populations. As a result, the data are likely to be biased and cannot be
extrapolated to the general population. Few cases of FAS were identified in the
major prospective epidemiologic studies of maternal substance abuse in major
U.S. cities (e.g., Seattle, Pittsburgh), because the alcohol exposure generally
was low to moderate. The Atlanta study included many women who drank
heavily, and many dysmorphic children were identified.

Proxy Measures in an Active Surveillance Program

Just as passive surveillance can be refined by using or including indirect
measures that focus on birth weight or some other indicator for case finding, so
too can active surveillance for FAS include proxy measures. The approach to
proxy measures suggested for passive surveillance could be used, if validated,
for active surveillance of FAS. Population-based studies in representative
populations could help determine the best proxy measures for an active
surveillance program. Alternatively, prevalence of alcohol abuse can be used
indirectly to measure or at least approximate the risk of FAS and the success of
prevention efforts. This is because FAS has a known cause—alcohol abuse.

Alcohol Abuse Because FAS, by definition, occurs only among offspring
of women who abuse alcohol, a logical point for screening would be alcohol
abuse. A screen for alcohol abuse would yield a low rate of cases but would
identify women who are at high-risk of having a baby with FAS, ARBD, or
ARND. This type of screening has two advantages: (1) it identifies the
population that is at the
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highest risk of having a child with FAS, and (2) it identifies a population that is
unquestionably in need of intervention.

The disadvantages of this approach, however, are numerous: (1) the
diagnosis of alcohol abuse is often unreliable, (2) the diagnosis of alcohol abuse
is often avoided by clinicians to preclude labeling women, and (3) women may
not report symptoms of alcohol abuse. The availability of a biomarker of
alcohol exposure could be useful, but none currently exists that could be used in
a surveillance program (see Chapter 7). The rate of FAS among the offspring of
women who abuse alcohol is not known; the few estimates available are
relatively low (Abel, in press; Abel and Sokol, 1987), and the estimates show a
varying rate by birth order (Abel, 1988). Thus, prescreening for alcohol abuse
to estimate FAS is problematic.

Drinking Practices Similar problems can be seen when we consider
measuring drinking or heavy drinking during pregnancy, although this is an
attractive option, given the opportunities it would present for prevention and
intervention. However, measuring drinking or heavy drinking is time intensive
and remains an effort that few clinicians are trained or willing to make.
Drinking, particularly heavy drinking during pregnancy, is a stigmatized
behavior; it is likely to be underreported by women and reported in a biased
fashion by clinicians. Moreover, we do not know how "heavy" heavy drinking
must be to result in FAS, ARBD, or ARND and we may never be able to arrive
at a consensus because of the numerous other social, personal, and biological
factors that interact with alcohol consumption to produce FAS, ARBD, and
ARND (Abel and Hannigan, in press).

Feasibility of Surveillance

Surveillance of FAS can be accomplished by actively seeking or
ascertaining cases of FAS or by establishing surveillance criteria for proxy
indicators of FAS and actively ascertaining the incidence or prevalence of cases
that meet those criteria. Some suggestions for doing this have been described
above. Given the limitations of passive surveillance for FAS, it is possibly more
efficient to actively ascertain the incidence or prevalence of cases that meet
surveillance criteria for proxy indications and then estimate the rate of FAS.
This would require research to validate the criteria, to establish the accuracy of
their measurement and reporting, and to determine an appropriate estimation (or
"conversion") factor. Population-based epidemiologic studies can be very useful
as part of an active surveillance effort. Given the inadequacy of passive
surveillance for estimating the magnitude nationally of the FAS problem, for
indicating success or failure of prevention efforts, and for identifying FAS
children and families in need of clinical, social, and educational services, other
approaches need to considered, expanded, and validated.
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CONCLUSIONS AND RECOMMENDATIONS

The committee concludes that FAS, ARND, and ARBD are a completely
preventable set of birth defects and neurodevelopmental abnormalities and that
FAS is arguably the most common known nongenetic cause of mental
retardation. Further, ARND and ARBD are reported to occur even more
frequently than FAS. Thus, the results of heavy prenatal alcohol exposure
constitute a major public health concern. The committee endorses the efforts of
the Centers for Disease Control and Prevention to move away from passive
surveillance methods, which have been unsuccessful in defining the magnitude
of this problem, but recognizes that no national baseline is available to judge the
impact of public health and other preventive interventions. The committee
encourages CDC's new efforts to implement active surveillance strategies in
state-and university-based surveys. However, to address the lack of baseline
data and the wide variation of prevalence estimates for subpopulations,
including ethnic minorities, the committee recommends that

•   an interagency plan be developed for a national survey to estimate the
prevalence and incidence of FAS, ARND, and ARBD, which could utilize
active surveillance techniques (direct or indirect);

•   prevalence surveys of FAS, ARND, and ARBD be repeated at periodic
intervals;

•   data on prevalence of FAS, ARND, and ARBD be integrated with data on
the drinking behavior of pregnant women to improve risk assessment for
these disorders;

•   improved data collection and surveillance be implemented to identify
specifically children with FAS, ARND, and ARBD in various social and
educational environments (e.g., maternal and child health block grant
programs, Head Start programs, and Early Intervention and Special
Education Services); and

•   when active surveillance strategies are employed that identify children
with FAS, ARND, or ARBD, appropriate linkages should be in place
among agencies and local clinics to facilitate treatment.
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6

Epidemiology of Women's Drinking

Publicity about FAS has undoubtedly increased concern about women's
drinking and vice versa. However, these two major areas of research have
remained relatively isolated from one another. Studies of FAS have primarily
addressed biomedical and clinical concerns: offspring characteristics and
diagnosis, mechanisms of alcohol effects, dose-response relationships, and
effects of prevention efforts in clinical and community settings. FAS-oriented
research on pregnant women who drink has focused primarily on measuring
alcohol consumption and on identifying women at risk for giving birth to
children with FAS, ARBD, or ARND because of their alcohol abuse. Much of
this research, however, has paid relatively little attention to psychological and
social determinants of maternal drinking behavior. Although surveillance
studies have monitored trends in alcohol consumption among women of
childbearing age (e.g., the Behavioral Risk Factors Surveys of the Centers for
Disease Control and Prevention [CDC]), such surveys are restricted for the most
part to assessing a few demographic characteristics, and most have serious
limitations in their measurement of alcohol use, reproductive history, and
potential predictors of drinking patterns. Studies of pregnant women have rarely
attempted to apply findings from recent research on drinking among women in
general to better understand influences on pregnant women's drinking behavior.

Although researchers have seen changes in drinking patterns during
pregnancy over the years, there is no substantive evidence of any change in
drinking behavior among women who drink more heavily or abuse alcohol,
either in terms of proportions of heavy drinkers at the time of conception or in
terms of consumption levels during pregnancy (Hankin et al., 1993a,b). To
learn why some
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pregnant women continue to drink at hazardous levels despite factual
knowledge about fetal risks, it is vital to understand the personal and social-
environmental risk factors that support maternal drinking (May, in press;
Waterson and Murray-Lyon, 1990; Weiner et al., 1989). Related research on
women's drinking more generally may provide some answers for understanding
the determinants of pregnant women's drinking behavior.

The following sections discuss (1) methodological considerations, (2)
definitions and patterns of drinking among women, and (3) needed research on
pregnant women's drinking.

METHODOLOGIC CONSIDERATIONS

Conceptualizing and measuring factors that increase the likelihood of
drinking among pregnant women represent a complex task. These factors are
likely to differ (1) for drinking in early pregnancy versus continued drinking
throughout pregnancy; (2) for any alcohol use during pregnancy versus heavier
consumption during pregnancy; and (3) for alcohol use during pregnancy versus
alcohol abuse or dependence. In addition, learning more about factors that
influence women of childbearing age to drink and to abuse alcohol could tell us
which women are most likely to be drinking at high-risk levels before
pregnancy is recognized.

In addition to personal and environmental risk factors that affect maternal
drinking behavior, other factors may combine with alcohol either to reduce or to
exacerbate fetal risks. For example, the incidence of FAS among "heavy"
drinkers, variously defined (see discussion below), ranges widely but has never
been found to be more than 40 percent in any study (Abel, in press). FAS is not
unlike other teratogens in this regard. Very few, if any, teratogens have "attack
rates" of 100%. A better understanding of biological and life-style
characteristics associated with variations in fetal risk at comparable levels of
maternal alcohol consumption is needed to understand the diversity in fetal
outcome and might suggest prevention strategies that could strengthen naturally
occurring protection against adverse fetal effects (Faden and Hanna, 1994).

During the past two decades, research on alcohol use in pregnancy has
become increasingly international, including studies from the United Kingdom,
France, Norway, Sweden, New Zealand, a multinational European collaborative
project, and others (e.g., Plant et al., 1993; Tolo and Little, in press; Waterson
and Murray-Lyon, 1989, 1990). However, studies abroad have uncertain utility
for detecting social influences on drinking during pregnancy in the United
States. For example, frequent alcohol consumption during pregnancy was not
related to smoking behavior in a recent national study of women in New
Zealand (Counsell et al., 1994). This finding diverges from those in most U.S.
studies, which usually find drinking in pregnancy to be associated with smoking
(Serdula et al., 1991). Because of the questionable relevance of some
international data to social
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risk factors in this country, the present discussion emphasizes studies conducted
in the United States.

Studies of Pregnant Women in Clinical Settings

Most of what is known about correlates of drinking during pregnancy
come from studies of pregnant women in hospitals and prenatal clinics.
Findings from these clinic-based studies have several methodological
limitations. Many of these studies have been conducted in settings that serve
special or high-risk populations (e.g., inner-city hospitals serving predominantly
lower-socioeconomic status [SES] patients). The socioeconomic background,
ethnic composition, and locations of these clinical samples may limit the degree
to which their findings can be generalized.

An additional shortcoming of current clinic-based studies is that most
include relatively small numbers of women who are heavier drinkers, alcohol
abusers, or alcohol dependent. Most women drinkers stop or drastically reduce
their drinking when pregnant (Serdula et al., 1991). In the University of
Pittsburgh's Maternal Health Practices and Child Development (MHPCD)
Project, for example, only 4.6 percent of women reported drinking an average
of one drink per day by the end of the third trimester of pregnancy, compared
with 44 percent reporting one or more drinks per day before pregnancy (Day et
al., 1993). While this striking reduction in alcohol consumption during
pregnancy may reduce fetal risk, the small numbers of heavier drinkers in most
clinic-based studies, and the limited variation in drinking levels among pregnant
women who do drink, reduce the statistical ''power" to detect predictors of
maternal drinking behavior.

A final limitation of many clinic-based studies is that most have measured
only a few demographic characteristics as predictors of maternal drinking and
its effects. Few studies of drinking during pregnancy assess personality or
social-environmental variables associated with drinking. Factors such as
depression, low self-esteem, family history of alcoholism, partner drinking,
sexual dysfunction, and sexual abuse or other violent victimization have related
to drinking in studies of women in general (e.g., Miller et al., 1993; Wilsnack,
in press, a,b) and may be predictive of drinking behavior for pregnant women as
well. Also largely unexplored are the dietary behaviors that may affect
biological susceptibilities to alcohol's effects (e.g., intake of antioxidants) (Abel
and Hannigan, in press). Learning more about such personal, social, and
biological risk factors for drinking in pregnancy might permit prevention efforts
to be targeted more effectively to specific maternal risk drinkers.

Studies of Pregnant Women in the General Population

One way to overcome the limitations of smaller and less representative
clinical samples is to survey large representative samples of pregnant women in
the
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general population. Because only a small percentage of women are pregnant at
any point, only general population surveys with very large samples will allow
reliable analysis of drinking correlates among women pregnant at the time of
the survey. Some very large national data sets are available that include
information on women's drinking behavior, drinking-related problems, and a
variety of other health behaviors (see NIAAA, 1994). Unfortunately, many of
the largest national alcohol and health surveys (some with samples of more than
40,000 respondents) have not included questions about respondents' pregnancy
status. Some examples of large national data sets that do include information
about pregnancy status are described in Box 6-1.

Other Issues

Large general population samples of pregnant women will not solve all the
problems of measuring alcohol use during pregnancy. Underreporting of
alcohol consumption appears to vary by stage of pregnancy (e.g., Day et al.,
1993) and may be substantial: recent drug studies suggest that substance use
reported in pregnancy may need an upward correction by a factor of three or
more (Dicker and Leighton, 1994). It should be borne in mind that reasons for
underreporting of illegal substance use may be different from reasons for
underreporting alcohol use, and the correction factors may be different.
Underreporting obviously complicates the task of estimating dose-response
relationships. Valid, sensitive, and specific measures of alcohol exposure in
women and in pregnant women, when available, could be very useful. See
Chapter 7 for more discussion of potential markers. In addition, it is uncertain
whether underreporting may vary systematically (e.g., with drinking levels,
education and SES, prenatal care, and other health and life-style variables) in
ways that may bias observed relationships between alcohol use during
pregnancy and possible risk or protective factors.

Efforts to identify high-risk demographic categories for drinking during
pregnancy may overlook heterogeneity within such categories. Thus, in the
United States, both clinic-based studies (Day et al., 1993) and population-based
surveys (Faden et al., 1994) find bimodal distributions of drinking within
several ethnic minority groups. For example, both abstention rates and rates of
heavier drinking tend to be higher among pregnant African-Americans, Native
Americans, and Native Canadians. Heterogeneity is also characteristic of
incidence rates for FAS in different communities, with FAS occurring more
often in areas characterized by poverty compared with more affluent settings or
in areas with cultural life styles that include heavy drinking compared to the
general population (Abel, in press).
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BOX 6-1 SOME SURVEY SOURCES OF DATA ON DRINKING
BY PREGNANT WOMEN

National Longitudinal Survey of Youth (NLSY)
The NLSY is a multistage, stratified area probability sample designed to

be representative of noninstitutionalized American youth aged 14-21 as of
January 1, 1979. Supplemental samples included ethnic minority and
economically disadvantaged youth, and youth aged 17-21 serving in the
military. A total of 12,686 respondents were sampled and followed annually.
Questions about alcohol use and alcohol problems were included in most
annual surveys in the 1980s. Between 1979 and 1986, 3,322 female
respondents had 5,876 live-born children (Faden and Hanna, 1994).

National Maternal and Infant Health Interview Survey (NMIHS),
1988-1991

The NMIHS was a mailed, follow-back survey of a nationally
representative sample of 11,000 women who had a live birth during 1988;
4,000 women who had a late fetal death; and 6,000 women who had an infant
death in 1988. A longitudinal follow-up of subsamples of each group was
conducted in 1991. Detailed information was gathered on drinking behavior
before and during pregnancy, demographic characteristics, tobacco and
marijuana use, and prenatal and postnatal care.

CDC Behavioral Risk Factors Surveillance Surveys (BRFSS)
BRFSS telephone surveys, coordinated by the CDC, are conducted by

most states (48 and the District of Columbia in 1991). The surveys are
designed to obtain state-specific prevalence estimates of health behaviors
associated with leading causes of death and chronic disease. Alcohol
questions include quantity and frequency of consumption, frequency of
consuming five or more drinks on an occasion, and frequency of driving after
drinking. Recent surveys have included approximately 50,000 respondents; in
the 1991 survey, 1,067 women reported being pregnant at the time of the
interview (CDC, 1994).

National Pregnancy and Health Survey, 1994
The National Institute on Drug Abuse conducted a survey to provide

national estimates of drug use during pregnancy and demographic information
about women who use drugs during pregnancy. Unfortunately, alcohol
information from the survey is apparently limited to a single question about any
use, with no questions about quantity, frequency, or pattern of alcohol use
during pregnancy.

Other U.S. National Data Sets
Examination of a recent directory of national health and alcohol data sets

(NIAAA, 1994) reveals several additional U.S. national surveys that have
included questions about both drinking behavior and pregnancy history. In
some cases (e.g., the 1987 National Health and Nutrition Examination Survey
I Epidemiologic Follow-up Studies [NHEFS]), it is unclear whether the sample
size (1987 NHEFS N = 9,998) would generate large enough numbers of
pregnant women for analysis. In the case of two studies specific to pregnancy—
the 1980 National Fetal Mortality Survey and the 1980 National Natality Survey—
levels of reported alcohol consumption are low, limiting the numbers of
moderate and heavier drinkers available for analysis. The largest and most
recent national alcohol survey—the 1992 National Longitudinal Alcohol
Epidemiologic Study (N = 42,862 adults age 18 and older)—does not include
questions about pregnancy status.
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DEFINITIONS AND PATTERNS OF DRINKING AMONG U.S.
WOMEN

Women in the General Population

Alcohol consumption patterns among women in the general U.S.
population provide a context for discussing drinking behavior of pregnant
women. Approximately 60 percent of adult women in the United States drink
alcohol at least occasionally. Of these, the large majority consume small to
moderate amounts of alcohol without adverse social, behavioral, or health
consequences. In a 1991 U.S. national survey of 1099 women age 21 and older,
58 percent had consumed alcohol in the past 12 months: 44 percent of the
sample were classified as light drinkers (women who reported consuming an
average of 0-3 standard drinks per week); 12 percent were classified as
moderate drinkers (4-13 drinks per week); and 3 percent were classified as
heavy drinkers (14 or more drinks per week) (Wilsnack et al., 1994). Rates of
drinking and heavy drinking tend to be highest among young women and to
decline steadily with age. In the 1991 national survey, for example, 73 percent
of women in their twenties and 69 percent of women in their thirties had
consumed alcohol in the past 12 months; 4 percent of women in their twenties
and thirties reported consuming at least 14 drinks per week. Despite concerns
about an "epidemic" of alcohol problems in women in the 1970s and 1980s
(e.g., Fillmore, 1984), rates of drinking and heavy drinking have been relatively
stable among both women and men, with modest increases in the 1970s and
modest declines since the early 1980s (Midanik and Clark, 1994; Williams and
DeBakey, 1992; Wilsnack et al., 1994).

Pregnant Women

Available data indicate substantially lower rates of both drinking and
heavier drinking among pregnant women, relative to nonpregnant women of
childbearing age. For example, less than 25 percent of pregnant women
reported any use of alcohol in the 1989 National Longitudinal Survey of Youth
(20 percent); the 1988 National Maternal and Infant Health Survey (NMIHS; 21
percent); the 1991 CDC Behavioral Risk Factors Surveillance Survey (BRFSS;
14 percent); and the 1994 National Institute on Drug Abuse (NIDA) Pregnancy
and Health Survey (19 percent). By comparison, the NIDA survey estimates
that 20 percent of pregnant woman smoked, 5.5 percent used any illicit drugs,
0.9 percent used crack cocaine, and 10 percent used psychotherapeutics for
medically-indicated conditions. Trend data suggest a significant decline in
prenatal alcohol use during the past decade. For example, annual BRFSS
surveys conducted in 21 states between 1985 and 1988 found that pregnant
women's self-reports of any alcohol consumption in the past month declined
from 32 percent to 20 percent over the study period (Serdula et al., 1991).

EPIDEMIOLOGY OF WOMEN'S DRINKING 105

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


The dramatic reduction in most women's alcohol consumption when they
become pregnant affects how drinking levels are defined in studies of drinking
and pregnancy. As just described, use of a standard general population
definition of "heavy drinking" (e.g., the criterion of 14 or more drinks per week
reached by 4 percent of women age 21-40 in the 1991 U.S. BRFSS survey)
would identify fewer than 0.5 percent of pregnant women in most FAS-related
studies. This downward shift in drinking distributions in pregnancy helps
explain why alcohol and pregnancy research typically uses lower cutoffs for
moderate and heavy drinking (e.g., one or more standard drinks per day to
define heavy drinking) than do general population surveys (which in turn use
lower cutoffs than many popular images of "heavy" drinking). Precise
specification of consumption levels considered as "moderate" or "heavy" can
aid both professionals and the general public in understanding the implications
of scientific research on the fetal effects of maternal alcohol consumption.

Although definitions of heavy drinking vary across studies, rates tend to be
very low regardless of the definition used. For example, data from the 1991
BRFSS survey shows that 2 percent of all women of childbearing age but only
0.3 percent of pregnant women reported drinking 60 or more drinks during the
preceding month and 21 percent of all women of childbearing age but only 1.3
percent of pregnant women reported binge drinking (five or more drinks on at
least one occasion) during the preceding month (Centers for Disease Control
and Prevention, 1994). Although 45 percent of the respondents to the 1988
NMIHS survey reported drinking alcohol during the 3 months before they
learned of their pregnancy, 21 percent drank after they learned of their
pregnancy, 0.6 percent had six or more drinks per week during pregnancy, and
0.2 percent reported average consumption of two or more drinks per day
(Centers for Disease Control and Prevention, 1995). In four states collaborating
in a Pregnancy Risk Assessment Monitoring System (PRAMS) in 1988-1989,
proportions of pregnant women reporting consumption of 14 or more drinks per
week ranged from 0.03 percent to 0.13 percent (Bruce et al., 1993). Although
these percentages are small in relative terms, the large absolute numbers of
women who continue to engage in heavy and hazardous drinking throughout
pregnancy make it imperative to understand the personal and social factors that
make women more likely to continue drinking heavily during pregnancy.

Correlates of Drinking in Pregnancy

Correlates of drinking in early pregnancy are similar to those for women of
childbearing age in general. This is because women often don't know they are
pregnant until a month or two has passed. They therefore engage in their
customary drinking habits early in pregnancy. The correlates include being
Caucasian, older, and more educated (Streissguth et al., 1991). Although a
number of studies compare correlates of drinking behavior in earlier versus later
stages of pregnancy,
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little attention has been given to correlates of first-trimester drinking before and
after pregnancy is confirmed: Do women who change their drinking patterns
immediately upon learning of, or suspecting, pregnancy differ from women who
change their drinking behavior more gradually?

Older pregnant women in some national samples were more likely than
younger pregnant women to report drinking (Centers for Disease Control and
Prevention, 1995; National Institute on Drug Abuse, 1994; Serdula et al., 1991),
but the percentage of women over 25 years of age who drank during pregnancy
has decreased between 1985 and 1988 to that of women 18 to 24 years of age.
The NMIHS, a survey of women who gave birth in 1988, suggests that women
who drink while pregnant are more likely to be white, more educated, of a
higher income level, married, or smokers (Centers for Disease Control and
Prevention, 1995). That same survey showed that heavy drinking while
pregnant was more prevalent among women who were more than 35 years of
age, non-white, and unmarried. Other factors associated with heavy drinking in
these pregnant women were low annual household income and no prenatal care.
Other studies tend to support that general profile of pregnant women who drink
(Day et al., 1993; Waterson and Murray-Lyon, 1990). Correlates of continued
drinking during pregnancy despite information on the risks and referral for
intervention include onset of drinking behaviors at a young age, heavy drinking
on the part of parents and siblings (especially female relatives), evidence of
alcohol-related physical problems, and qualifying for a diagnosis of alcohol
dependence (Smith et al., 1987).

The list of correlates of drinking during pregnancy is quite short when
compared with the broader range of predictors that have been identified or
suggested for drinking among women in general. These predictors include
familial and genetic factors (e.g., maternal or paternal alcoholism);
demographic and social role variables (e.g., lack of social roles, nontraditional
employment, unemployment, cohabitation, divorce or separation); individual
psychological factors (e.g., depression, anxiety, low self-esteem, eating
disorders); relationship variables (e.g., partner's drinking, relationship conflict/
violence, sexual dysfunction), physical and sexual victimization; and drinking
contexts (including drinking behavior of coworkers and significant others) (see
Galanter et al., in press; Gomberg and Nirenberg, 1993; Wilsnack, in press, a,b).

NEEDED RESEARCH ON PREGNANT WOMEN'S DRINKING

Increased Coordination of Research on FAS and Women's
Drinking

Increased communication between FAS researchers and researchers
studying women's drinking more generally might give FAS researchers a
broader framework for detecting risk factors that affect drinking during
pregnancy, which in turn might suggest new approaches to FAS prevention. For
example, if depression
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or anxiety strongly predicted continued drinking in pregnancy, this might
suggest evaluating psychotherapeutic interventions for these conditions.
Associations between pregnant women's heavy drinking and their partners'
heavy alcohol or drug use (Abel, 1983), or violent behavior by their partners,
might suggest interpersonal and environmental approaches for reducing these
women's alcohol use (Masis and May, 1991; Weiner et al., 1989).

Increased Secondary Analysis of National Health and
Alcohol Use Surveys

Several large national data sets that contain information on both alcohol
use and reproductive history may be of value for examining correlates of
drinking and heavy drinking among women of childbearing age, and correlates
of drinking and heavy drinking among women pregnant at the time of the
surveys. In addition to demographic characteristics, creative use of other
information available in the data sets may allow the discovery of additional risk
factors even without new data collection. Results of such secondary analyses
could then be applied to the design of pregnancy-specific epidemiologic
research. National surveys that lack adequate measures of either pregnancy
status or alcohol use, however, cannot be employed for these purposes.
Inclusion of standard questions about alcohol use and reproductive history in
future large national health surveys, as appropriate, will pay high dividends in
increased knowledge about drinking during pregnancy, its causes, and its
effects. It could also be of benefit if national health surveys, as appropriate,
included carefully selected variables (potential risk factors) that have shown
strong and consistent relationships to women's drinking and drinking problems
in other research.

Inclusion of Ethnic and Other Subgroup Populations in
Studies of Drinking in Pregnancy

The large differences in FAS prevalence rates across several racial and
ethnic groups are discussed elsewhere in this chapter (see also Abel, in press).
In addition to biological and environmental factors that may contribute to these
differences in pregnancy outcomes, differences between and within ethnic
groups affect pregnant women's drinking behavior in ways that are poorly
understood. Culture shapes women's expectations and experiences of both
pregnancy and alcohol use (Abel and Hannigan, in press; May et al., 1983).
There is a particular need for research on ethnic differences in patterns of
alcohol use or nonuse during pregnancy, and on ethnic similarities or
differences in women's responses to education and prevention programs
designed to reduce the risks of drinking in pregnancy.

Research discussed earlier suggests that a woman's age and socioeconomic
status when she becomes pregnant may influence how she uses or abstains from
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alcohol (Abel and Hannigan, in press). Effective interventions to reduce risks of
FAS may require an understanding of age- and status-specific risk factors (e.g.,
employment experiences) in addition to ethnic and cultural influences. Other
potentially important subgroups include unmarried versus married mothers, and
women living in heavier drinking environments (e.g., with a partner who drinks
heavily) versus lighter-or nondrinking environments.

Substance-Specific Versus Multiple-Substance Risk Factors

Although much of this discussion has focused on women's use of alcohol
during pregnancy, many women who drink during pregnancy abuse other licit
and illicit substances as well (Hingson et al., 1982; Serdula et al., 1991;
Waterson and Murray-Lyon, 1989). Comparative data on women's use of
various substances in combination with alcohol during pregnancy (e.g., Day et
al., 1993) are scarce and should be obtained for larger and more representative
samples. Studies designed to learn whether risk and protective factors are the
same or different for different substances (e.g., alcohol, tobacco, marijuana),
and for various specific combinations of substances, could have important
implications for the development of single-substance versus multiple-substance
approaches to education and prevention.

CONCLUSIONS AND RECOMMENDATIONS

The committee concludes that clinic-based studies of pregnant women
have included only a limited range of biologic and psychosocial variables as
possible risk factors for drinking in pregnancy. Furthermore, most large national
health surveys contain inadequate data on women's drinking or pregnancy
status. The lack of such data severely limits the ability to predict which women
are most likely to engage in high-risk drinking during pregnancy or to give birth
to a child with FAS, ARND, or ARBD. Therefore, the committee recommends
special attention to the following research questions and issues:

•   expand studies of pregnant women, where possible, to include
measurement of psychological, social-environmental, dietary, and other
factors that may influence women's drinking behavior or fetal outcome;

•   inclusion of questions regarding alcohol consumption and pregnancy
status in appropriate future national health surveys;

•   standardization of questions added to health surveys regarding the
quantity, frequency, and variability of alcohol consumption so as to
permit comparisons across multiple surveys;

•   studies focused on protective factors that may decrease women's drinking
or prevent fetal injury from alcohol consumption;
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•   studies of women who have successfully stopped heavy or abusive
drinking; and

•   continued and increased epidemiological study of women's drinking
patterns, including efforts to maximize the validity of self-report
measures, efforts which should include the use, when possible and
appropriate, of a biomarker for alcohol exposure.
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7

Prevention of Fetal Alcohol Syndrome

Fetal Alcohol Syndrome (FAS), alcohol-related birth defects (ARBD), and
alcohol-related neurodevelopmental disorder (ARND), result from a
complicated set of factors that influence exposure, whether a woman who
abuses alcohol becomes pregnant and continues to drink throughout pregnancy,
and vulnerability to adverse fetal effects at a given level of exposure. Some of
these pose opportunities for prevention, others are impediments. Alcohol is a
legal drug consumed by many people, but its abuse carries heavy costs—for the
individual and for society—apart from costs associated with FAS. Many people
who abuse alcohol do not get the help they need, either because they do not
have access to the health care or social services system or because some health
care or social services professionals are uncomfortable talking with patients
about substance abuse problems. Finally, the use and abuse of alcohol have long
been centered in emotional and moral debate. Women who abuse alcohol or
other substances are particularly stigmatized.

The complicated interrelation among alcohol, women, pregnancy, the
woman's spouse or other significant partner and community, and the health care
profession means that the prevention of FAS, ARBD, and ARND requires a
comprehensive program encompassing a variety of approaches. Because
alcohol abuse during pregnancy most likely is associated with a number of
different drinking patterns which have various characteristics and etiologies,
concepts from cultural, sociological, behavioral, public health, and medical
disciplines are relevant to the etiology and prevention of FAS and related
conditions.

This chapter discusses prevention efforts aimed at the mother and people
with whom she has close personal relationships, and relevant sectors of the
community
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prior to the birth of an affected baby. The next chapter describes prevention
efforts that might be aimed at the baby and the family after the child is born to
ameliorate the effects of prenatal exposure—that is, efforts aimed at preventing
secondary disabilities once a child with FAS, ARBD, or ARND is born. The
approach to prevention of FAS, ARBD, and ARND contained in this chapter is
conceptually broad and includes treatment and maintenance for those few
women who drink heavily during pregnancy. The chapter begins with a general
framework for discussing prevention. This is followed by an in-depth
description of prevention strategies for women at risk of giving birth to an FAS
child.

A PUBLIC HEALTH MODEL OF PREVENTION

The challenge in broad-based prevention is to alter behavior within a
variety of settings (Casswell and Gilmore, 1989; Mosher and Jernigan, 1989).
Change that occurs in familial, religious, social, economic, judicial, educational,
and health care institutions can affect individual and group behavior. Since all
social institutions can be potential agents of change (Bloom, 1981), a broad-
based approach seems to be most appropriate. A comprehensive FAS
prevention program should provide multiple and overlapping levels of
reinforcement, incentives, and controls. Most prevention efforts should be
aimed at the mother, and to some degree at the father, of the child. Preventing
the birth of a child with FAS may involve different actions affecting maternal
behavior: broad-based prevention; targeted prevention efforts with the woman,
her spouse or other significant partner(s), and additional significant family
members; alcohol abuse treatments; contraceptive services; and aftercare.

It is important to note that the committee was charged with discussing
what is known from a research base about preventing FAS, ARBD, and ARND.
There is a wealth of information being generated from communities concerned
about the FAS problem. Many of these projects derive from common sense
approaches and entail community support, general programs to increase
protective factors and decrease risk factors for alcohol abuse, and the like.
Reasonable and necessary services are provided to pregnant, substance abusing
women. As with many current health interventions, however, the utility and
value of many of these programs as prevention efforts is unknown because of
the limited evaluative component of the programs. As this chapter points out,
controlled research on the prevention of FAS is scarce. Also, as discussed in
greater detail in a subsequent section, it is not clear if these programs are
available to, used by, or effective for those women who abuse alcohol in a
manner that puts their fetus at risk for FAS, ARBD, or ARND.

The committee found it helpful to think about and analyze the prevention
of FAS and related problems within a conceptual framework. Two structures
were considered by the committee—the classic framework of primary,
secondary, and tertiary prevention and a framework developed by the IOM
Committee on Prevention
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of Mental Disorders (IOM, 1994). In more classical terms, primary prevention
refers to a focus on healthy persons and seeks to avoid the onset of disease
processes (IOM, 1991). Secondary prevention involves early detection and
treatment of persons with early or asymptomatic disease, and tertiary prevention
concentrates on arresting the progression of a condition and on preventing or
limiting additional impairment. The committee decided to use the latter
framework (IOM, 1994), which describes a spectrum of seven levels of
intervention, as a more appropriate tool, with some adaptation, to discuss
prevention of FAS, ARBD, and ARND. The hallmark of this framework is that
one enters into the continuum of interventions in a manner proportional to the
certainty and severity of the risk involved. That is, the intervention becomes
more specific and intensive as the risk is defined less by general population
characteristics and more by individual characteristics.

The model presented was originally described by Gordon (1983, 1987) and
subsequently adapted for an IOM committee (IOM, 1994). The model includes
a broad spectrum of prevention measures. The model also includes two related
components—treatment and maintenance. Prevention activities vary from
population-wide programs to efforts aimed at an individual at high-risk.
Prevention is divided into three levels (universal, selective, and indicated),
treatment into two (case identification  and standard treatment for known
disorders), and maintenance into two (compliance with long-term treatment and
aftercare). The model developed by the IOM in 1994 required slight
modifications for applicability to FAS, but the general concepts remain the
same (see Figure 7-1). This will be explained in the next section. The
committee to study fetal alcohol syndrome also stresses that core research in
fields such as biomedicine, behavioral and social sciences, and epidemiology
support, inform, and are vital to research in FAS prevention.

Because significant people in the life of a woman can play a crucial role in
encouraging a healthy pregnancy or, unfortunately, encouraging unhealthy
practices, the committee took a family-oriented approach to prevention. Clearly,
a woman's partner and her community are appropriate targets for prevention
interventions and subjects for prevention intervention research. After the birth
of an FAS child, there are two targets for intervention—the mother and the
child. Each of them is a patient in need of care; each is a target for treatment
and maintenance as well as for prevention intervention for the birth of another
FAS child. Case identification of FAS, ARBD, and ARND is described in
Chapter 4. Treatment and maintenance of the person with FAS are discussed in
Chapter 8.

Definitions

Universal prevention attempts to promote the health and well-being of all
individuals in society or of a particular community. Universal prevention
interventions are those targeted to the general public to or an entire population
group
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that has not been identified on the basis of individual risk. The intervention is
desirable for everyone in that group. Examples include universal childhood
immunizations and water fluoridation.

FIGURE 7-1 The intervention spectrum for fetal alcohol syndrome. Adapted
from Institute of Medicine (1994).

Selective prevention interventions are targeted to individuals or a subgroup
of the population, whose risk of developing the condition is significantly higher
than others by virtue of belonging to that subgroup. There is no assessment of
individual risk in selective prevention interventions. An example would be
routine mammograms for women over 40 to 50 years of age. Another example
would be typhoid vaccine for Americans traveling to less developed countries.

Indicated prevention interventions are targeted to high-risk individuals
who are identified as having minimal but detectable signs or symptoms
foreshadowing a condition or who have biological markers indicating
predisposition (IOM, 1994). An example, in contrast to that offered for selective
prevention interventions, would be frequent mammograms in a woman who has
had breast cancer. Another example is rabies vaccination in someone bitten by a
raccoon with unknown rabies status. Special considerations related to FAS
necessitated some modification of this definition. That is, although prevention
interventions are generally thought of as stopping short of treatment
interventions, when thinking about a comprehensive prevention program for
FAS, ARBD, and ARND, it is clear that treatment of alcohol problems in
pregnant women (and their partners) is an appropriate indicated prevention 
intervention for the fetus being carried by the woman, as well as for future
pregnancies. In addition, treatment of alcohol problems in the pregnant woman
will improve her health and well-being.
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UNIVERSAL PREVENTION INTERVENTIONS

Universal prevention interventions are directed to the general public or to
an entire population group that has not been identified on the basis of increased
risk. Interventions tailored specifically to pregnant women or preconceptional
women could be included in this category. Universal prevention could include
any activity that generally promotes responsible use of alcohol and discourages
irresponsible use of alcohol, or it could be specific to fetal alcohol syndrome.
As described later, it is not clear whether these general interventions have had,
or could ever have, an impact on FAS, ARBD, or ARND.

General universal prevention strives to ensure that all members of society
understand that drinking alcohol can have hazardous consequences, and it
promotes and supports positive, broadly shared attitudes and beliefs to protect
the individual from harm due to alcohol consumption. The committee focused
on FAS, ARBD, and ARND, which are related to consumption of very high
levels of alcohol or to extreme patterns of alcohol consumption. They have not
reviewed the literature on the health benefits (e.g., cardiovascular) of modest
alcohol consumption except to note that there are some data to suggest such
benefits for certain populations (Ashley et al., 1994; Fuchs et al., 1995).
Moderate alcohol consumption as a substitute for abstinence or light drinking
should not be encouraged as a public health measure (Addiction Research
Foundation of Ontario and the Canadian Centre on Substance Abuse, 1994).
Encouraging women to drink during pregnancy on this basis is unwarranted.
The reader should consult the published literature for more information (Ashley
et al., 1994; Fuchs et al., 1995; U.S. Department of Health and Human Services,
1993).

One of the basic techniques used in universal prevention is public
education. Television advertisements, public service announcements,
pamphlets, posters, and the like, which serve to educate the public about the
risks of alcohol abuse and to encourage responsible drinking are universal
prevention interventions that indirectly discourage use of alcohol during
pregnancy. Universal prevention could also involve changes to the social
environment (Single, 1987; Wallack, 1984), such as laws and regulations
reinforcing norms and practices that depict heavy drinking and alcohol abuse as
unacceptable.

The literature abuse indicates that higher socioeconomic status (SES),
education, and access to meaningful employment are influential in decreasing
the likelihood of alcohol abuse and, therefore, may lower FAS outcomes among
women. Certainly low-SES is correlated with FAS outcomes (Bingol et al.,
1987; Sokol et al., 1980), ostensibly because the most highly abusive maternal
drinking patterns are found among some individuals in low-SES groups.
Although these problems may, in part, be generated by low-SES, people who
abuse alcohol might also drift to a lower-SES. Consequently, universal
prevention might be facilitated by improving social and economic opportunities
for the entire population and reducing the prevalence of alcohol abuse.
However, women
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of mid or high SES have given birth to children with FAS, ARBD, or ARND.
No matter what the socioeconomic level, women who abuse alcohol are at risk
for giving birth to an FAS baby.

The above examples are the types of prevention activities undertaken to
decrease risk factors and increase protective factors for alcohol abuse in
general; they are not specific to FAS. Given the high cost of alcohol-related
problems in the United States—$85 billion in 1985, (U.S. Department of Health
and Human Services, 1993)—these measures are valuable in and of themselves,
apart from whatever impact they might have on FAS. Most certainly, these
messages could influence the drinking behavior of some pregnant or
preconceptional women.

Universal prevention of FAS further strives to ensure that all members of
society understand that drinking during pregnancy can have hazardous
consequences. Universal prevention promotes and supports positive, broadly
shared attitudes and beliefs to protect the fetus from alcohol. Male partners and
extended family members could play vital roles in the translation of these
positive traits, as do peer groups (Wilsnack and Beckman, 1984; Wilsnack et
al., 1991) and health care providers.

No universally safe level of alcohol consumption has been identified for
pregnant women. Neither a specific level of alcohol consumption nor precise
information on the biological, experiential, and behavioral characteristics of the
mother of an FAS child has been well-defined. At present, there is uncertainty
whether minimal alcohol intake during pregnancy could be associated with any
degree of injury to the baby. Some of the large research studies conducted in
various cities in the United States have shown statistical associations between
less than heavy levels of alcohol consumption by pregnant women and the birth
and developmental outcomes in their offspring, the vast majority of whom have
not been diagnosed with FAS, ARBD, or ARND (see Russell, 1991, for a
review). For example, a study in Pittsburgh reports deficits in height and weight
at age 3 associated statistically with moderate drinking (Day et al., 1991).

There are several issues relevant to the interpretation of these data related
to relatively low-levels of alcohol exposure and their translation into public
health messages. First, statistical association is not proof of causality. That is,
there are other factors associated with alcohol consumption during pregnancy
that might be the cause of the abnormal outcome measures in the offspring.
Some of the studies controlled for a variety of potential confounders, such as
tobacco use, but not all of them did. As discussed in Chapter 1 it is not clear
how clinically relevant some of the differences might be (Day et al., 1991;
Russell, 1991). Finally, many of the more subtle differences in the child
associated with low or moderate levels of alcohol intake during pregnancy are
very common, and the association with alcohol exposure could be spurious.
Assuming a causal relation with alcohol exposure could be erroneous. Although
the effects of low-levels of alcohol exposure during pregnancy are easier to
study rigorously in one sense (the population of pregnant women who drink at
low or moderate levels is much
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greater than the population who drinks very heavily), the subtle nature of some
of the outcomes makes it difficult. The committee focused on conditions more
closely associated with heavier levels of alcohol consumption. The reader is
referred to the many excellent reviews of the effect of lower levels of prenatal
exposure for further information (see for example, Jacobson and Jacobson,
1994; Russell, 1991).

Whether or not further research clarifies the relation between low to
moderate levels of alcohol during pregnancy and adverse birth outcomes, the
universal prevention message for FAS is a conservative one that encourages
abstinence prior to conception and throughout pregnancy as the safest course.
This was articulated by the Surgeon General in 1981 (U.S. Public Health
Service, 1981). One can understand that the public health message encourages
total abstinence. However, this message is potentially problematic for some
individuals—women, their partners, and even some in the medical community—
because it seems to contradict years of experience. Current data from three
separate surveys suggest that approximately 20 percent of pregnant women
drink alcohol at some level during pregnancy (CDC, 1995b; NIDA, 1994;
Serdula et al., 1991). The vast majority of the babies born to these women show
no overt signs of damage. Therefore, it is sometimes hard to convince these
women that they should not have consumed alcohol or that they should not
consume it during the next pregnancy.

Public health messages must be simple and can never fully explain the
scientific and medical facts and uncertainties behind the message. If further
research demonstrates a causal relation between low or moderate levels of
alcohol consumption and less severe or complete manifestations of
neurobehavioral damage than seen in FAS, ARBD, or ARND, as has been
hypothesized, then this most conservative message of total abstinence will have
been wise and reasonable.

An obvious example of a universal prevention intervention specific to FAS
is warning labels on alcoholic beverages (see Box 7-1) or similar signs posted
in restaurants or bars. These interventions are mandated by federal and state
law. They are delivered to and accessible to everyone who drinks alcohol,
including all pregnant women, not just those at high-risk based on either
population-based factors (selective prevention interventions) or individual
factors (indicated prevention interventions) of delivering a baby with FAS.
Many groups, such as the March of Dimes, the American College of Obstetrics
and Gynecology, and drug store chains, have put out pamphlets with
information about FAS; the National Organization on Fetal Alcohol Syndrome
recently sponsored public service announcements about FAS by popular
musicians Bonnie Raitt and Queen Latifah.

Health care providers can and should engage in universal prevention
interventions. Visits to family practitioners and to obstetrician gynecologists
offer the opportunity for brief messages about the importance of responsible
alcohol use and for providing general information about the risks of alcohol to
the fetus (American College of Obstetricians and Gynecologists, 1994). It
should be standard
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medical practice to talk to women about their alcohol consumption (Cefalo and
Moos, 1995; Mullen and Glenday, 1990) and this appears to be more common
now than in the past. An increase in these activities is part of the Healthy People
2000 goals (see Table 1-1). As universal interventions such messages would be
brief, delivered to every patient, and almost generic. More targeted messages
and questioning would depend on whether the woman drinks and is pregnant.
These are discussed under selective interventions.

BOX 7-1 WARNING LABEL ON ALCOHOLIC BEVERAGES

GOVERNMENT WARNING: (1) ACCORDING TO THE SURGEON
GENERAL, WOMEN SHOULD NOT DRINK ALCOHOLIC BEVERAGES
DURING PREGNANCY BECAUSE OF THE RISK OF BIRTH DEFECTS.

(2) CONSUMPTION OF ALCOHOLIC BEVERAGES IMPAIRS YOUR
ABILITY TO DRIVE A CAR OR OPERATE MACHINERY AND MAY CAUSE
HEALTH PROBLEMS.

SOURCE: Public Law 100-690, Section 204.

While universal prevention activities in isolation may have had some
effects, there has been no data found that demonstrates a change in the
prevalence of FAS in response to such efforts. As discussed in Chapter 5, there
are no definitive data on the prevalence or incidence of FAS. According to
some surveys, its incidence appears to have increased (CDC, 1995a). This is
most likely due to improvements in case identification, rather than a true
increase in incidence. Therefore, as discussed in Chapter 5, proxy measures of
the impact of prevention activities are appropriate to consider. Relevant proxy
measures might include knowledge, attitudes, and beliefs, as well as prevalence
of drinking by pregnant women.

Universal interventions seem to have increased the general knowledge of
FAS and related problems. Data from the National Health Interview Survey
indicate a statistically significant increase between 1985 and 1990 in the
number of people ages 18 to 44 who had heard of FAS, who agreed that heavy
drinking (as defined by each respondent) carries pregnancy-related risks, and
who could correctly identify FAS as a birth defect (other choices were that the
baby was born drunk or addicted to alcohol) (Dufour et al., 1994). However,
those same data show that in 1990, a small percentage of people believe that
FAS means that a baby is born drunk, 60 percent of all men and women
between 18 and 44 years of age who had heard of FAS thought it referred to an
alcohol-addicted baby, and only 29 percent of all women of childbearing age
could correctly describe FAS as a birth defect.

Careful analysis of a study on the impact of the alcoholic beverage
warning label on the drinking of approximately 3,500 pregnant women shows
that after
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introduction of the warning label, pregnant women who drank very little (the
equivalent of less than one mixed drink per day) decreased their alcohol
consumption by an amount equivalent to 1 ounce of beer per week (Hankin,
1994). Pregnant women who drank more (the equivalent of more than one
mixed drink per day) did not change their drinking behavior. These data suggest
that universal prevention interventions might have little direct impact on FAS,
ARBD, or ARND.

Data suggest that many women cut down their consumption of alcohol
while pregnant (Serdula et al., 1991). Some pregnant women do not drink
simply because the state of pregnancy decreases the palatability of alcohol for
them. However, it is possible that increasing awareness of FAS and risks to the
fetus have contributed to the decreases. Nevertheless, data indicate that women
who drink heavily do not cut down their consumption of alcohol while
pregnant. Because it is these women who are at risk for giving birth to an FAS
child, it seems that universal prevention activities would have had little impact
on the incidence of FAS. If future research suggests that low or modest levels of
alcohol are associated with damage to the fetus other than FAS, ARBD, or
ARND, then universal prevention interventions might decrease the incidence of
those more subtle effects.

SELECTIVE PREVENTION INTERVENTIONS

Selective prevention interventions are targeted to people who are at greater
risk for a particular outcome because they are members of a subgroup known to
be at higher risk than the general population. These interventions involve
different levels of targeting and intensity compared to universal prevention
interventions. Some selective prevention is stimulated by general public
information (universal prevention). A trickle-down effect of information may
occur among those who are in a vulnerable state and thus at higher risk; and
thus, the broadly dispersed universal prevention information on alcohol and
pregnancy may or may not have a greater effect on vulnerable populations than
on the general population. However, a trickle-down effect is not sufficient
(Fitzgerald, 1988), and effective interventions must be devised to specifically
target people who are members of high-risk groups.

Targets of selective prevention for FAS, ARBD, and ARND include
women in the reproductive age range who drink alcohol. This is a very large
and heterogeneous population. Chapter 6 includes a discussion on women's
drinking and relevant risk factors. In general, a risk reduction approach to
prevention and treatment of alcohol abuse in pregnancy would be strengthened
by increased scientific knowledge about personal and social risk factors for
drinking by pregnant women.
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Population-Based Risk Factors for Giving Birth to an FAS
Child

The epidemiologic literature related to FAS clearly identifies several risk
factors for giving birth to an FAS child. First, and most obviously, is
consumption while pregnant of large quantities of alcohol—either continuously
or in risky patterns, such as bingeing–although there are many children
diagnosed with FAS for whom a good history of maternal alcohol consumption
is not available. For those women who have had a baby with FAS and for whom
alcohol consumption is known, the levels, pattern, and frequency of alcohol
consumed have typically been high. However, as described in Chapter 5, a high
proportion of women who abuse alcohol while pregnant do not give birth to a
child with FAS. Alcohol is not unlike most teratogens in that not all fetuses, not
even dizygotic twins, are equally affected by the same amount of exposure. The
epidemiologic literature identifies other risk factors for alcohol use during
pregnancy: age, race, marital status, smoking level, and SES (see Chapter 6).
Special selective prevention interventions could be designed based on these
factors.

Role of the Father

Because the Committee to Study Fetal Alcohol Syndrome views the targets
of FAS prevention activities as appropriately including more than just women,
the partners of women who drink could be included in selective prevention
activities as well. In contrast to the attention devoted to the influence of
maternal factors on pregnancy outcome, data on the possible role of paternal
factors are sparse. The association between alcohol exposure in utero and FAS,
ARBD, and ARND is well established. Maternal alcohol exposure causes FAS.
Similarly, the important social, psychological, and behaviorally supportive role
that the male partner plays in a healthy pregnancy is well established and cannot
be emphasized too strongly. However, the possible biophysiological
contribution of paternal alcohol consumption to an adverse pregnancy outcome
is not well understood. The animal literature suggests that male exposure to
alcohol might result in some damage to sperm, and thus affect the fetus. Data
from animal models suggest that paternal alcohol exposure may affect organ
weights, hormone secretion, and immune response in the offspring (Abel, 1993;
Abel and Blitzke, 1990; Abel and Tan, 1986; Cicero, 1994; Hazlett et al., 1989),
but paternal consumption of alcohol does not cause FAS.

Since women who drink heavily tend to associate with men who also drink
heavily (Jacob and Premer, 1986; Russell, 1991), and many children with FAS
have fathers who abuse alcohol (Abel, 1983), there is a possibility that some of
the anomalies now attributed to the teratogenic effects of maternal drinking may
be exacerbated by paternal drinking. Clarification of this issue, including the
possible mechanisms of paternal alcohol effects, awaits further research.
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Regardless of whether future research indicates a direct role for prenatal
paternal alcohol exposure in birth defects other than FAS, ARBD, and ARND,
prevention efforts directed at men are appropriate and important for the
influences that men have on women's drinking. For men, emphasis could be
placed on the important social, psychological, and behavioral role they can play
in supporting a healthy pregnancy. When appropriate, men should be
encouraged to enter treatment for alcohol abuse, both for their own health and
well-being and to make it easier for the pregnant woman to stop drinking.
However, since many women who are at high-risk for FAS are unmarried, in
very unstable relationships, or both, it is important to tailor interventions to
these situations. Contracts with other significant persons or with an entire at risk
community might be useful, including extended family, influential peers, and
possibly bartenders. Boxes 7-2 and 7-3 represent family- and community-wide
pledges related to drinking during pregnancy that are used by two Native
American communities. These approaches seem to have promise for some
communities but have not been evaluated.

BOX 7-2 SAMPLE VISION AND MISSION STATEMENTS

Here is an excellent example of a vision and mission statement developed
by the prevention leaders of the American Indian reservation community of
Zuni Pueblo, New Mexico. It is positive, uplifting, value-oriented, and it
encapsulates the cultural and humanitarian reasons for their FAS prevention
efforts. It is also accompanied by a four-page list of problem statements,
goals, objectives, barriers to overcome, and outcome measures.

Vision Statement
Zuni will be a community that affirms and accepts the cultural values of

the sanctity of life and the values of women's and men's roles in nurturing the
healthy development of infants and children. Young people will promote
supportive roles for each other in developing healthy life styles with a sense of
unity within the community.

Mission Statement
''Keep the tradition by working together for generations of healthy babies."

The FAS Coalition will promote the coordination of community services for
prenatals and their families. Community resources will be committed to helping
young people create healthy life styles within the Zuni culture.

(Pueblo of Zuni, 1993)
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BOX 7-3 FAMILY PLEDGE: SPOKANE TRIBAL FETAL
ALCOHOL SYNDROME/ FETAL ALCOHOL EFFECT OFFICE

•   MY FAMILY IS THE MOST IMPORTANT PART OF MY LIFE.
•   MY FAMILY INCLUDES ALL THOSE BORN BEFORE ME, ALL THOSE

BORN SINCE MY AND BIRTH AND ALL THOSE THAT HAVE YET TO BE
BORN.

•   I WILL DO ALL I CAN TO PROTECT MY FAMILY FROM HARM.
•   I WILL PROTECT THOSE YET TO BE BORN BY BEHAVING AS A

WARRIOR.
•   TRADITIONAL INDIAN BELIEF HOLDS THAT ALL WOMEN AND

CHILDREN ARE SACRED AND RESPONSIBLE FOR THE FAMILY'S
ANCESTRAL SURVIVAL.

•   AS A WARRIOR, I WILL PROTECT THE UNBORN CHILD FROM THE
EFFECTS OF ALCOHOL BY NOT DRINKING ALCOHOL MYSELF OR
SEEING THAT THOSE WITH CHILD DO NOT DRINK ALCOHOL.

•   BY SIGNING THIS, I SWEAR ON MY FAMILY'S HONOR TO KEEP THIS
PLEDGE.

•  SIGNED ___________________________                                     DATE
_______________

SOURCE: Fetal Alcohol Prevention and Education Family Album,
Developed by the Spokane Tribe of Indians Fetal Alcohol Program; Spokane
Tribal Community Action Team, Wellpinit, Washington.

Role of Health Care Professionals

Finally, increasing the awareness of health care providers will indirectly
act as prevention interventions. Health care providers should be encouraged and
educated about FAS. Clinicians should be trained to question women in an
appropriate manner about their drinking and contraceptive histories. If a woman
drinks alcohol and has other risk factors for FAS, health care providers should
deliver selective or indicated prevention interventions, and this requires training
and preparation. Clinicians should be prepared not just to question women
about their alcohol abuse, but to discuss all aspects of alcohol use. This could
serve to advise women who deny an alcohol abuse problem and to reassure
those who might have had very minimal exposure before pregnancy was
recognized. This might alleviate guilt in some women who don't understand the
magnitude of exposure associated with fetal risk.

While it is easiest to identify alcohol-related problems among those who
are most severely affected, the challenge for primary health care providers is to
identify affected individuals early in their involvement and to intervene in a
timely and meaningful manner. The importance of screening for problem use of
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alcohol and the role of the primary health care professional in prevention, brief
office interventions, and referrals for formal treatment cannot be
overemphasized.

The primary health care provider can play an important role in the
identification of alcohol-related problems in women. Obstetrician gynecologists
and other primary health practitioners who provide health care to women often
serve as counselors for questions and concerns related to women's general
health and reproduction, and have opportunities to advise women about the
potential risks of alcohol use. Annual routine health visits and pre- and
postnatal visits provide multiple opportunities to discuss alcohol and the effects
of alcohol consumption on health. Routine questions about and assessment of
alcohol intake give women opportunities to ask questions about drinking during
pregnancy and provide health care providers with opportunities to give advice
and address the health of women whose alcohol use may put them at risk for
adverse outcomes, especially during pregnancy. Such questioning is
recommended as standard procedure in preconceptional and prenatal care.

Screening Instruments

The purpose of screening is to identify health problems or risks in time for
intervention to prevent serious consequences such as FAS. Several screening
tools are available to help identify women who potentially have alcohol abuse
problems. Someone who is likely to be an alcohol abuser as indicated by
screening should undergo a more thorough assessment of her alcohol use.
Relevant information would include, for example, quantity, frequency, and
pattern of alcohol use, and level of dependence.

Several authors recommend the use of the CAGE test (see Box 7-4). The

BOX 7-4 CAGE TEST

C Have you ever felt you ought to Cut Down on your drinking?
A Have people ever Annoyed you by criticizing your drinking?
G Have you ever felt bad or Guilty about your drinking?
E Have you ever had a drink first thing in the morning to steady your

nerves or get rid of a hangover (Eye-Opener)?
The CAGE test is a screening tool for identifying risk drinkers. Each

positive answer is scored as 1 point. 2 or more points is considered as
evidence of possible risk drinking.

SOURCE: Ewing JA. Detecting alcoholism: The CAGE questionnaire.
Journal of the American Medical Association 1984:252;1905-1907.
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BOX 7-5 T-ACE TEST

T How many drinks does it take to make you feel high (Tolerance)?
A Have people ever Annoyed you by criticizing your drinking?
C Have you ever felt you ought to Cut Down on your drinking?
E Have you ever had a drink first thing in the morning to steady your

nerves or get rid of a hangover (Eye-Opener)?
The T-ACE test is a screening tool for identifying risk drinkers. The

Tolerance question is scored as 2 points if the respondent reports needing
more than two drinks to get high. The other questions are scored as 1 point
each for a positive answer. Scores of 2 or more are considered evidence of
risk drinking.

SOURCE: Sokol RJ, Martier SS, Ager JW. The T-ACE questions:
practical prenatal detection of risk-drinking. American Journal of Obstetrics
and Gynecology 1989; 160:863-868; discussion, pp. 868-870.

BOX 7-6 TWEAK TEST

T Tolerance: How many drinks can you hold?
W Have close friends or relatives Worried or complained about your

drinking in the past year?
E Eye-Opener: Do you sometimes take a drink in the morning when you

first get up?
A Amnesia: Has a friend or family member ever told you about things you

said or did while you were drinking that you could not remember?
K (C) Do you sometimes feel the need to Cut Down on your drinking?
A 7-point scale is used to score the test. The Tolerance question scores 2

points if the responding reports the ability to hold more than five drinks without
falling asleep or passing out. A positive response to the Worry question scores
2 points, and a positive response to the last three questions scores 1 point
each. A total of 2 or more points indicates the respondent is likely to be a risk
drinker.

SOURCE: Russell M. New assessment tools for risk drinking during
pregnancy. Alcohol Health and Research World 1994; 18:55-61.
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CAGE is an easily remembered mnemonic representing four brief
questions that can be incorporated into routine practice (Ewing, 1984). The
CAGE questions have proven useful in screening for alcoholism. The questions
focus on cutting down on drinking, annoyance at criticism by others about
drinking, guilty feelings about drinking or something done while drinking, and
the use of an eye-opener. Although a positive response to the CAGE questions
is not diagnostic of alcohol use disorders, answering yes to two or more
questions is highly suspicious and warrants further evaluation. These steps are
discussed under indicated prevention.

Another common screening test for alcoholism in adults is the Michigan
Alcoholism Screening Test (MAST), a series of 25 questions, many drawn from
earlier alcoholism surveys (Selzer, 1971). Alcohol screening tests such as the
MAST and the CAGE, although not designed to screen pregnant women, have
served as sources of items for other questionnaires that have been found useful
in screening for at risk drinking during pregnancy.

A variant of the CAGE, referred to as the T-ACE (see Box 7-5) substitutes
tolerance for the question on guilt (How many drinks does it take to make you
feel high?). The sensitivity of this simple four question screening test in gravid
women who admitted to having had a drink of alcohol was such that it was able
to detect 7 out of 10 women who drank enough to constitute an embryonic-fetal
risk. Another brief screening test, the TWEAK, has been found to be somewhat
more sensitive but less specific in identifying women who are risk drinkers
(Russell, 1994; see Box 7-6). It combines questions from the MAST, CAGE,
and T-ACE tests that have been found to be most effective in identifying high-
risk women drinkers (Russell, 1994).

Biomarkers

Given the limits of self-reports of alcohol use in many circumstances, an
efficient, nonintrusive, valid, and inexpensive biologic marker of alcohol use
would be an important tool for alcohol treatment research. Moreover, the
availability of biomarkers might lead to earlier interventions for preventing
FAS, serve as an indicator for evaluating FAS prevention outcomes, help
identify instances of maternal underreporting of alcohol use, and facilitate
research on possible dose-response relations between alcohol exposure and
adverse health effects, including FAS, ARBD, and ARND.

Although research continues to search for an ideal biomarker of alcohol
exposure, no satisfactory laboratory test currently exists. Other issues
concerning the applicability of biomarkers to women who drink during
pregnancy, for example how to reach many of the women who give birth to
FAS infants, need to be considered. Furthermore, suggesting such screening
may pose difficulties for the relationship between the physician and the
pregnant woman making further prenatal care less likely. This is vitally
important given their lack of prenatal care
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and usual entrance into the health care system at a late stage of pregnancy. A
biomarker for alcohol abuse would not be a substitute for a health care
provider's verbal assessment of alcohol use by at risk women. Such interaction
can sometimes be the first step in developing a supportive relationship that
could be crucial to the woman's progress in achieving abstinence or, at least,
moderation. Biomarkers can be very useful for research purposes. For example,
they could help establish dose-response relations for prenatal alcohol exposure
and adverse fetal outcome and could help delineate effects of alcohol from other
confounders.

Studies will need to continue to explore the validity and efficiency of
possible tests, examine the specific impact of pregnancy in addition to gender,
as well as the impact of other confounding variables including nutrition, age,
parity, smoking, other substance abuse, and preexisting illnesses and conditions.
The validity of biomarkers is based on both a test's degree of sensitivity and
specificity of an exposure. Sensitivity represents a test's ability to identify
correctly those who have been exposed or who have the disease, while the
specificity of a test identifies correctly those who have not been exposed or who
do not have the disease (Mausner and Kramer, 1985).

To date, several laboratory tests, including blood alcohol levels, creatine
phosphokinase, D-glucaric acid, urinary dolichol, and erythrocyte δ-
aminolevulinic acid dehydrase, are being explored as possible markers. Some
may indicate recent alcohol exposure, other chronic alcohol exposure, and other
liver damage, the latter finding suggesting possible chronic alcohol abuse.
Overall, however, the clinical usefulness of these markers thus far have been
less than promising.

The breath analyzer measures alcohol in the breath and has become the
"gold standard" for detecting recent consumption of alcohol. However, blood
alcohol levels are only reliable when blood is tested within the first 24 hours of
the ingestion and are of limited value in diagnosing chronic alcohol abuse.
Creatine phosphokinase (CPK) is an enzyme found in large quantities in the
brain and in skeletal and cardiac muscle, but is absent from the liver. Fifty
percent of all alcoholics appear to have elevated levels of CPK. Unlike many
markers, therefore, CPK can be elevated with or without liver disease since it is
not an index of liver function. However, due to confounding variables among
alcoholics, CPK is considered both insensitive and nonspecific for diagnosing
chronic alcohol abuse and alcoholism. D-Glucaric acid is the end product of
glucuronic acid metabolism. When alcohol is ingested, the alcohol becomes a
catalyst inducing the enzymes involved in the synthesis of D-glucaric acid
allowing urinary D-glucaric acid levels to be used as screening tests for alcohol
abuse. Unfortunately, discrepancies have been reported which would limit the
validity of this test (Mihas and Tavassoli, 1992).

Urinary dolichol and erythrocyte δ-aminolevulinic acid dehydrase tests are
still under investigation as possible biomarkers for alcohol exposure. Although
urinary dolichol has been found to be an indicator of alcohol abuse among
chronic
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alcoholics and in their offspring, dolichol levels can be confounded by age,
Alzheimer's disease, and metastatic cancers, thus decreasing the sensitivity and
specificity of the test. Erythrocyte δ-aminolevulinic (ALA) acid dehydrase is an
enzyme involved in heme biosynthesis that has been found to be lowered in
over 90% of alcoholics. Erythrocyte ALA dehydrase activity does remain
depressed for approximately 1 week in alcoholics after withdrawal from alcohol
but only for 24 hours in nonalcoholics. As a result, laborious (and therefore
expensive) methodology and the time-dependent nature of the test have
hampered its use in clinical settings as an appropriate test for alcohol abuse
(Mihas and Tavassoli, 1992).

Several promising markers for detecting alcohol consumption and abuse
include gamma glutamyl transferase (GGT), aspartate aminotransferase (AST),
alanine aminotransferase (ALT), alkaline phosphatase (AP), mean corpuscular
volume (MCV), acetaldehyde adducts, and carbohydrate-deficient transferrin
(CDT). These are described in more detail here. Studies indicate that several of
these tests, particularly in combination, show sensitivity and specificity. Several
have been analyzed for gender differences and the effect of pregnancy and one
has been analyzed for its relation to fetal outcome.

Gamma glutamyl transferase GGT is a cell-membrane bound glycoprotein
that catalyzes the transfer of the gamma-glutamyl moiety of glutathione to the
various peptide acceptors. GGT is found in various tissues throughout the body
including the liver, kidney, spleen, pancreas, brain, and heart (Mihas and
Tavassoli, 1992). Although the mechanism by which serum GGT is heightened
from chronic alcohol consumption has yet to be defined, GGT has become a
widely used laboratory screening test for alcohol abuse and alcoholism because
of its proven sensitivity (39-78%) and specificity (11-50%) in detecting
alcoholic liver disease (Gjerde et al., 1988; Stibler et al., 1979). However, the
validity of the test may be hampered by the fact that elevated GGT serum levels
occur in both alcoholic and nonalcoholic liver disease, as well as in individuals
taking drugs that induce hepatic enzymes (Mihas and Tavassoli, 1992).

Aminotransferases Aspartate aminotransferase (AST) or glutamate
oxaloacetate transaminase and its correlate, alanine aminotransferase (ALT),
represent the most frequently measured enzymes for liver disease and the most
sensitive indicators of hepatocyte necrosis. Serum AST becomes elevated as
result of abnormal hepatocellular membrane permeability and leakage and has
been found in patients with all forms of liver disease. However, since toxic
effects of alcohol may also manifest itself in other organs besides the liver, the
incidence of elevated serum AST varies significantly among alcoholics and has
a sensitivity value of 31-64%, as well as an extremely low specificity since it
will be elevated with liver disease of any kind. As a result, AST is viewed as an
unreliable marker when used alone. Mitochondrial AST has, however, proven
to be effective in
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recognizing alcoholic liver disease because the mitochondrial toxicity of
alcohol occurs before liver cell necrosis takes place (Mihas and Tavassoli,
1992). On the other hand, the mitochondrial correlate of ALT, alanine
aminotransferase, however, has not proven to be a useful marker of chronic
alcoholism or of alcoholic liver disease with a sensitivity range of 37-47% and
low specificity (Gjerde et al., 1988; Stibler et al., 1979). In theory, the ratio of
ALT to AST may be of some use.

Alkaline Phosphatase Alkaline phosphatase (AP) is an enzyme that
hydrolyzes organic phosphate esters in an alkaline environment creating an
organic radical and inorganic phosphate. Present in most organs of the body,
AP's elevation in liver disease due primarily to cholestatic disorders does not
allow for distinction between intrahepatic and extrahepatic sources. The ratio of
AP to GGT has been used as a rather sensitive marker of excessive
consumption of alcohol, but the incomplete understanding of its biosynthesis
has limited its value in diagnosing patients (Mihas and Tavassoli, 1992).

Mean Corpuscular Volume Many alcoholic patients have an elevated
erythrocyte mean corpuscular volume (MCV) and mean red cell hemoglobin, as
well as the presence of macrocytosis. The elevations are attributed to the direct
effect of alcohol on developing erythroblasts and indirectly to the presence of
folate deficiency. Simultaneously, macrocytosis will occur and persist until all
alcohol consumption has stopped. Alone, the sensitivity of MCV is 26-71% and
the specificity is 20-74% and has been found to detect only 30-40% of subjects
with an alcohol problem. However, MCV, combined with other laboratory tests
such as GGT and AP, appears to improve one's ability to detect chronic alcohol
abusers (Harouki et al., 1983; Stibler et al., 1979).

Acetaldehyde adducts Acetaldehyde adducts form in the liver during
chronic exposure to alcohol due to the activity of ethanol dehydrogenase and a
microsomal ethanol oxidizing system. Currently, further tests are needed to
assess the validity and usefulness of acetaldehyde adducts as a marker of
chronic alcohol abuse and alcoholism. Blood acetate levels examine the
byproduct, acetate, of alcohol oxidation which does not become metabolized in
the liver. As the body attempts to eliminate alcohol from its system, a metabolic
tolerance to alcohol occurs in the blood (Mihas and Tavassoli, 1992). The
acetaldehyde adducts are measured usually in whole blood (WBAA) or as
hemoglobin adducts (HbAA). With a sensitivity of 65% and a specificity of
92%, the test surpasses gamma glutamyl transferase (GGT) values making the
blood acetate levels one of the leading biomarkers to detect early alcoholism
(Korri et al., 1985).

A recent study demonstrated significant differences in WBAA levels
between the general population and people who don't drink and between the
general population and subjects enrolled in an outpatient alcohol treatment
program
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(Halvorsen et al., 1993a). Another study compared HbAA levels with results
from the Self-Administered Alcoholism Screening Test (SAAST) in people
who were abstinent, self-defined social drinkers, and people reporting for
treatment for alcoholism (Peterson et al., 1990). Both analyses could distinguish
the alcoholic group from the abstinent group and from the social drinkers. There
was no difference between the abstinent group and the social drinkers. Although
both measures correlated with each other, the SAAST seemed to be the more
sensitive test.

Males have higher WBAA levels than women (Halvorsen et al., 1993b)
and this gender difference is seen in the general population and in populations
that don't drink (Halvorsen et al., 1993a). HbAA levels also increase with age,
and this correlation is stronger for women than men.

HbAA levels have been studied in pregnant women who were followed
until delivery (Niemala et al., 1991). The offspring were assessed and of 19
alcohol abusing women, 8 had infants diagnosed as having "fetal alcohol
effects." HbAA levels were elevated in 68 percent of women who had alcohol-
affected babies but only in 28 percent of the mothers who abused alcohol while
pregnant but gave birth to non-affected babies.

Carbohydrate-deficient Transferrin Transferrin acts as the major iron
transport of protein in the biological fluids of all vertebrates. Reduced contents
of sialic acid cause an increase in the amount of higher isoelectric points than
normal. These characteristics are readily detectable through separation by
charge. Carbohydrate-deficient transferrin (CDT) for example is deficient in the
terminal trisaccharide and can be distinguished its from transferrin by
isoelectric point (Mihas and Tavassoli, 1992).

During subacute heavy alcohol consumption, CDT, a deglycosylated form
of the liver synthesized protein transferrin, is produced and can be detected
using conventional anion exchanger and radioimmunoassay technology. CDT
levels do not return to normal for 2 to 3 weeks and thus is a marker of present or
recent alcohol abuse, and occurs irrespective of liver disease. Following
extensive testing and comparison with other biomarkers, CDT has proved to be
one of the most sensitive and specific markers for chronic alcoholism with
values ranging from 83-90% and 99-100% respectively (Stibler et al., 1979;
Storey et al., 1987). It has been found that consumption of as little as 20 g/day
of alcohol can be detected through CDT (Mihas and Tavassoli, 1992). These
studies have indicated that this marker may be a more sensitive and specific
indicator of alcohol abuse than the more established GGT (Anton and Moak,
1994).

In many studies, CDT has been described as being more specific and
sensitive than GGT. However, both CDT and GGT have been found to
discriminate between the sexes indicating a lower specificity in women for both
tests. For years, studies have shown that GGT is normally lower in females than
males, and that an elevated GGT level correlated with an increase in alcohol
consumption,
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but at greater levels in men compared to women. CDT was also found to have a
lower sensitivity among women than in men (Anton and Moak, 1994).

It is imperative to understand the gender differences for these tests as more
and more women present for and enter treatment. The seriousness of the
consequences from alcohol abuse by women directly impacts their own health,
as well as the health of their fetuses, during pregnancy. As a result, several
studies, including one by Anton and Moak (1994), indicated that when GGT is
combined with CDT, the sensitivity for detecting heavy alcohol consumption is
improved among women, without losing specificity. Studies have also
examined the possibility of confounding variables among women including the
use of oral contraceptives and being pregnant or of menopausal status.
Examining only CDT levels, these studies did not reveal that the above
variables significantly influence CDT levels. However, it has been suggested
that pregnancy decreases CDT, an effect opposite to alcohol consumption.
Related studies, however, indicate that intake of estrogen or progesterone is
likely to increase CDT levels and bias the results. Iron deficiency anemia, a
quite prevalent condition in many women secondary to menstrual loss and
pregnancy, may increase the total transferrin present (Anton and Moak, 1994).
However, further studies are needed to explore this relationship and the impact
of detecting alcohol abuse among women and especially among pregnant
women. Without thorough investigation of the impact of pregnancy upon these
tests it is impossible to make specific recommendations at this time for use in
prenatal clinic.

Brief Interventions and Referral

Assessing risk during pregnancy through screening is an essential step
toward educating pregnant women about the potential dangers of such
behaviors. Once a problem has been identified, the health provider must make
an appropriate intervention or treatment referral. Options range from brief
interventions offered during the office visit to referral to a treatment specialist
or a treatment program. The strength of the intervention should be proportional
to the risk. In a stepped-care approach, intervention begins with the least
intensive level of treatment for all affected individuals (e.g., brief
interventions), with the provision of increasingly intensive levels of intervention
(e.g., day treatment or hospitalization) for those who do not respond to lower
treatment levels or who show evidence of alcohol dependence.

Justification to support the utility of health guidance and early intervention
to prevent or treat alcohol abuse, comes from the belief that health messages
provided by physicians, as sources of credible information, can affect
behavioral change in alcohol use. Health messages offered by primary health
care providers reinforce information already received from mass media or other
group settings. Reinforcement of these messages in various settings has a
greater effect on behavioral

PREVENTION OF FETAL ALCOHOL SYNDROME 131

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


change than do prevention interventions delivered by only one source. Lessons
learned from smoking cessation intervention are a good example of this.

Effective brief interventions typically include an initial evaluation after
which the patient is given structured feedback about her situation. This provides
the patient with the opportunity to reflect in detail upon her present situation.
Brief interventions also emphasize the patient's responsibility for change. A
third common element is giving clear advice to the patient to make a change
with a specific goal such as total abstinence, elimination of hazardous use, or
seeking treatment. Alternatively, the patient can be presented with a menu of
alternative strategies for changing alcohol or other drug use. Although
providing advice is important, the patient must ultimately make the decision to
change her alcohol use. Effective brief interventions also typically emphasize
the empathic nature of the health care provider-patient relationships and seek to
reinforce the patient's self-efficacy or optimism.

Interventions for alcohol problems should provide a patient with the
necessary information, skills, and support to help her overcome barriers and
utilize resources in order to change her behavior. Overtly directive and
confrontational styles tend to evoke high levels of patient resistance, whereas a
more empathic style is associated with less resistance and better long-term
change (Miller and Rollnick, 1991).

The incorporation of simple screening tests and, where appropriate, brief
interventions and referral for treatment, into the routine history taking of
patients is advocated for all primary health care providers and can help in early
identification of women with potential drinking problems. Brief interventions or
referral to professionals trained in assessing and treating women who abuse
alcohol may be the first steps toward recovery for some patients.

Professional Education

Although routine screening for alcohol use may be a desirable goal, much
will have to change before it becomes a reality. Numerous studies show that
physicians are uncomfortable with, and report a need for additional training in
screening and management of alcohol-related problems. Educational programs
should help primary care practitioners develop the clinical skills to assess and
manage patients with alcohol problems. At a minimum, curricular time should
be devoted to alcohol-related issues in medical schools, residency training
programs, and continuing medical education courses (Adger et al., 1990).

Physicians and other health professionals in training need to develop a
sense of responsibility and optimism toward their patients' alcohol or other
substance abuse and confidence in their clinical skills related to caring for
patients with these problems. Practitioners will develop these qualities only if
they have adequate clinical exposure to patients who abuse alcohol (Bradley
and Larson, 1994).
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An FAS curriculum developed by the National Organization on Fetal
Alcohol Syndrome (NOFAS) and the Center on Alcoholism, Substance Abuse,
and Addictions at the University of New Mexico was pilot tested at the
university's medical school in Albuquerque in 1992, and an adapted version has
been in use there ever since. In addition, Georgetown University Medical
School has offered the course for two years, and Northwestern University
Medical School began offering it in 1995. The class includes both lecture and
clinical activities. The goal is to provide a core knowledge of FAS, to teach
recognition of FAS, and to improve skills both in detecting pregnant women's
use of alcohol or other drugs and in counseling women about such use. Students
are tested for relevant knowledge before and after the unit. Each school tailors
the course to its own curriculum. The Northwestern program, for example, has
been adapted in keeping with its problem-based learning approach. NOFAS
hopes to extend use of the curriculum to additional medical schools as well as to
nursing schools and nurse-midwife programs.

The national Residency Review Committee for Obstetrics and Gynecology
now requires that residency programs include instruction on behavioral
medicine and psychosocial problems, including substance abuse. The March of
Dimes Birth Defects Foundation has produced a curriculum on substance abuse
in pregnancy for use in such residency programs. It was developed in 1991 by
the Greater New York March of Dimes and has been tested at a number of
medical schools in New York City. The program is intended to improve the
identification, care, and treatment of chemically dependent pregnant women
and their children. It includes units on diagnosis of alcohol or other substance
abuse, intervention and referral for such abuse, and relevant legal and ethical
issues. The March of Dimes plans to publish the material and circulate it to
residency programs in obstetrics and gynecology throughout the country.

Empirical Evaluation

There are studies showing that women who drink moderately or heavily
are amenable to interventions offered in conjunction with prenatal care.
Researchers at the Boston City Hospital Prenatal Clinic showed that counseling
about drinking during pregnancy at routine prenatal visits led to decreases in
alcohol use during pregnancy (Rosett et al., 1981a,b). The program offered
counseling to women who were classified as heavy drinkers (5 or 6 drinks on
some occasions and at least 45 drinks per month) and was oriented toward
positive messages—stressing the increased likelihood of a healthy baby if the
woman quit or decreased drinking, and improving the woman's self-esteem. Of
39 women who were counseled 3 or more times, over half were able to abstain
or significantly moderate consumption of alcohol before the third trimester. Far
fewer of the offspring born to the women who abstained or moderated their
alcohol exposure were at or below the tenth percentile for growth measures than
infants born to
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women who continued to drink heavily throughout pregnancy. This program
was seminal in showing that pregnant women who abuse alcohol could
successfully be counseled to reduce their abuse and improve infant outcome.

In a research project at Grady Memorial Hospital in Atlanta, women who
applied for prenatal care during a 33 month period in the early 1980s were
asked about alcohol use (Smith et al., 1987). Most of these women were in their
second trimester. All women were counseled about the negative effects of
alcohol, tobacco, and other drug use on their infants and were advised to stop
using these substances. Women troubled by the information or identified as
having significant substance abuse problems were referred for supportive
counseling. One-third of the women who received intervention stopped drinking
for the duration of their pregnancy. Compared with those who stopped drinking,
women who drank throughout pregnancy reported having started drinking at a
younger age, were more likely to report heavy drinking on the part of their
parents and siblings (especially their female relatives), had more evidence of
alcohol-related physical problems, and were more likely to qualify for a
diagnosis of alcohol dependence based on the third edition of the Diagnostic
and Statistical Manual (DSM-III) (American Psychiatric Association [APA],
1980). These data and others suggest that interventions during pregnancy can
lead some women to stop drinking. However, there are no clear data to predict
who will respond to such interventions and who will continue to drink. Such
information could be useful in targeting interventions.

A pregnant woman who scores positive on a brief screening and has other
risk factors should be educated about FAS. This education should be more
specific or more involved than that delivered routinely to every pregnant
woman. Following a more detailed assessment of risk, interventions should be
planned. These interventions will range, as appropriate, from brief interventions
to intensive inpatient treatment for alcohol dependence. Epidemiologic
literature shows that most women cut down on their drinking during pregnancy
(CDC, 1995b). Whether this is secondary to a brief intervention by a health care
provider is not known. Pregnancy is known to be an opportune time for many
health interventions—women are more open to changes in their lives to help
increase the likelihood of a healthy pregnancy (Cefalo and Moos, 1995; IOM,
1995; Mullen and Glenday, 1990).

Whether such interventions would decrease the incidence of FAS, ARBD,
or ARND is not clear, since women who drink only moderately and who easily
quit or cut down might not be those who would have gone on to have an FAS
child, because their consumption levels or patterns are not sufficient to cause
FAS. It is difficult to test this in controlled studies because the number of
women needed in a study to identify a change in FAS rate would be quite large,
and such a study would be very expensive. Whether decreasing consumption in
moderate drinkers would decrease problems is not clear; some studies show
better birth outcomes in women who stopped drinking during pregnancy
compared with those who drank

PREVENTION OF FETAL ALCOHOL SYNDROME 134

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


heavily throughout pregnancy (Smith et al., 1987). Infants of women who
continued to drink had a higher frequency of intrauterine growth retardation and
neurobehavioral and morphological alterations (Coles et al., 1985, 1987; Smith
et al., 1986). Many showed evidence of neonatal withdrawal syndrome as well
(Coles et al., 1984). Follow-up showed a greater prevalence of developmental
delays for those children whose mothers continued to drink throughout
pregnancy (Brown et al., 1991; Coles et al., 1991).

INDICATED PREVENTION INTERVENTIONS

Indicated prevention interventions are targeted to high-risk individuals
who are identified as having minimal but detectable signs or symptoms
foreshadowing a condition or who have biological markers indicating
predisposition (IOM, 1994). Studies show that a small proportion of women
within some communities give birth to most of the FAS children (May et al.,
1983). At present, the only biologic marker to identify an individual woman at
high-risk for giving birth to an FAS baby is having already given birth to an
FAS child (May, in press). There is no prenatal test of fetal damage from
alcohol that could be used to indicate a mother who should be aggressively
treated to prevent further damage to the child.

The committee therefore considers the target for indicated prevention
interventions to be a woman who abuses alcohol, including engaging in
occasional binge drinking, while pregnant or at risk for being pregnant,
particularly a pregnant or preconceptional woman who drinks alcohol and has
already given birth to a child with FAS, ARBD, or ARND. As with selective
interventions, the committee would also include interventions aimed at the
partner, significant friends, or family members of a woman who fits the profile
just described. Although other frameworks for describing prevention activities
draw a line between prevention activities and treatment, indicated prevention of
FAS includes treatment for alcohol abuse in a pregnant woman or for a woman
highly likely to become pregnant. Thus, discussions about alcohol treatment for
pregnant women and treatment outcome research are included in this chapter on
prevention.

A first step in these prevention interventions is to identify the target. Brief
screening tools for identifying high-risk women drinkers were described in the
previous section. Women who score positive on such a screening tool should be
given further assessment and consideration of a range of interventions ranging
from brief interventions to formal treatment to encourage them to stop drinking.
In cases where alcohol dependence, as described in DSM-IV, is diagnosed,
referral for formal treatment should be made immediately. If brief interventions
are indicated and on follow-up the woman continues to abuse alcohol, more
intensive and targeted interventions including referral for formal alcohol abuse
treatment should be called into play immediately. Women who abuse alcohol
during pregnancy provide special challenges and thus far have been immune to
most efforts to get them to stop or significantly reduce their drinking on their
own. The
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committee identified little controlled research into the most effective ways to
treat pregnant women who abuse alcohol.

Indicated prevention can also be promoted through intensive professional
education (Bowen and Sammons, 1988; Davis and Frost, 1984; Little et al.,
1981). Recognition by professionals engaged in human services of maternal
drinking and of risky practices might be effective in FAS prevention efforts. It
is important to educate professionals in addition to obstetrician gynecologists,
because many women who have FAS babies have woefully inadequate or
nonexistent prenatal care and often do not seek obstetric services until delivery.
Therefore, any health care provider who comes in contact with women who
abuse alcohol should consider brief intervention therapies and referral to more
formal alcohol abuse treatment, if appropriate, and counsel her regarding the
risks of prenatal alcohol exposure. Women of reproductive age who abuse
alcohol should also be offered referral and access to birth control information
and services. Since prenatal alcohol damage involves two major behaviors,
conception and alcohol consumption, separating the two behaviors is preventive
for FAS (Masis and May, 1991). All forms of birth control, from short-term to
permanent, need to be offered and available to at risk females and partners
alike. In recent years, some FAS prevention projects of the Centers for Disease
Control and Prevention (CDC) include contraception as part of the package of
prevention services being studied. There are no data, yet, to show whether
education and availability of contraception as part of a comprehensive FAS
prevention program will decrease FAS, ARBD, or ARND.

Women Who Have Given Birth to a Child with FAS, ARBD,
or ARND

The type and intensity of a preventive intervention should be appropriate
to the risk involved; thus, intensive actions should be considered for a woman
who has given birth to a diagnosed FAS child. In these cases, because of
possible stigmatization of the mother or the child, as discussed in other sections
of this report, diagnoses should be assigned conservatively by qualified
dysmorphologists or other clinicians skilled in the diagnosis of FAS. Diagnostic
criteria put forth in this report should be used for assessment purposes.
However, once a verified case of FAS has been identified, intensive measures
must be taken to reduce the impairment and disability that might accumulate
with successive pregnancies and constitute a heavy burden on society and on
the woman's health and well-being.

FAS studies consistently report that women who have had one definite
FAS child, and who continue to drink, have progressively more severely
affected children with subsequent pregnancies (Abel, 1988; Davis and Lipson,
1984; May et al., 1983). Subsequent pregnancies with similar levels of alcohol
consumption generally produce more severely affected children, because both
parity and age contribute to the extent of damage (Abel and Sokol, 1986; May
et al., 1983). The
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contribution of age might, in part, be related to length of time of alcohol abuse
and the consequent liver damage. Intervention is best accomplished by assisting
the mother (and, if possible, her partner) to change her substance use patterns,
childbearing behavior, or both.

Some new research in this area might shed light on how best to do this.
There are currently at least two controlled research projects comparing intensive
versus standard education interventions. The project at Wayne State University
includes women who had given birth to a child who did not necessarily have
FAS, but who had admitted to drinking at high-risk levels during that
pregnancy; another, at University of Washington, involves women who have
given birth to a child with FAS. These projects are new, and no results are
available yet. However, it is not clear that the women in the first project are
those who would give birth to an FAS baby and that widespread use of this type
of intervention strategy would decrease FAS. If further research indicates more
definitively prenatal effects of alcohol exposure at levels less than that which
causes FAS, ARBD, or ARND, then decreases in drinking of any sort would be
a valuable goal of prevention intervention for birth defects.

There have been some attempts at forced treatment and incarceration of
pregnant woman who abuse illegal substances, particularly crack cocaine.
These measures raise complicated ethical and legal questions. Mandated
incarceration might decrease exposure of a particular fetus to alcohol (although
alcohol and other drugs frequently are available in jails) and, therefore, decrease
the risk of FAS or the severity of damage already incurred. However, there is
evidence of unintended consequences with negative implications for prenatal
care and birth outcome that make these actions problematic solutions to a
medical and public health problem. Women who abuse illegal substances and
who know that contact with health care systems might reveal this drug use and
lead to incarceration or to removal of children from their care generally do not
stop abusing, they simply do not seek medical care (Blume, in press; Geshan,
1993). Because alcohol is a legal substance, there have been fewer attempts at
using such measures with women at risk for FAS. At least one Native American
community has used tribal laws to allow for the enforced incarceration of
pregnant women at very high-risk for FAS. Treating a medical problem within
the criminal justice system is unpalatable to the committee and viewed as highly
unlikely to be effective. Mandated treatment for alcohol abuse in a therapeutic
environment is a very different situation that has been debated for possible
merits and many problems (Chavkin, 1991). At the simplest level, care that
does not exist cannot be mandated. Many authors have documented the lack of
treatment slots for pregnant women. Both the American Medical Association
and the College of Obstetricians and Gynecologists oppose this approach.

PREVENTION OF FETAL ALCOHOL SYNDROME 137

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


Treatment of Alcohol Abuse and Dependence in Pregnant
Women

For the comparatively small group of women who continue to abuse
alcohol during pregnancy, formal treatment of alcohol dependence may be
needed. There are a number of descriptions of comprehensive clinical treatment
for pregnant alcoholdependent women (Finkelstein, 1993; Jessup and Green,
1987; Rosett and Weiner, 1981a). The treatment programs described are
typically broad, multimodal interventions that are intended to address the
complex problems exhibited by this population. Thus, recommended treatments
usually encompass medical and obstetric services, as well as alcohol and drug
abuse services in the form of individual or group counseling, family therapy,
referral to self-help groups, education about alcohol effects, parenting skills
training, and case management. As mentioned earlier in this report, however,
systematic data collection on characteristics of women who abuse alcohol
during pregnancy has been rare. Thus, treatment programs for pregnant alcohol
abusers have been based primarily on the availability of services and on clinical
judgment, and in the relative absence of empirical data that could inform the
conceptualization and development of treatments targeted to address the
specific problems of this population.

Moreover, there are no data from randomized clinical trials evaluating
treatment programs specifically for pregnant alcohol abusing women. Thus, the
treatment packages or program components for pregnant alcohol abusers that
have been described or implemented have not been evaluated specifically for
(1) their ability to attract and retain pregnant women, (2) the impact of
treatment programs or specific program components on maternal drinking
behavior and related outcomes, or (3) the impact of these programs on infant
outcomes. Similarly, there are no data from controlled trials on the optimal
setting for such interventions (e.g., obstetrics-gynecology versus substance
abuse treatment settings); the optimal intensity of treatment programs (e.g.,
hospital versus outpatient); the optimal duration of treatment; comparative
effectiveness of alternate treatment approaches; and the relative efficacy of
mixed-or single-gender programs.

Another barrier to evaluating the effectiveness of alcohol treatment for
pregnant women is the paucity of appropriate services. For example, Chavkin
and Kandall (1990) reported that 54 percent of drug treatment programs
surveyed in New York City refused to accept pregnant women. Although
several programs have been described and there have been a number of recent
federal and state efforts to provide or expand treatment services for alcohol- and
drug-abusing women, treatment programs may not be readily available to many
of the women at risk.

Treatment Outcome Research on Alcohol Abuse in Women

The lack of data on effectiveness of treatment for pregnant women who
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abuse alcohol parallels the need for more data on the effectiveness of treatment
for women who abuse alcohol in general. Most alcohol treatment outcome
studies have been done with predominantly male samples. Vanicelli (1984)
reported that in 530 treatment evaluation studies conducted between 1952 and
1980, only 7 percent of the subjects were women. A more recent review
(Toneatto et al., 1992) of 108 treatment outcome studies states that many
studies that could report outcome by gender do not do so; among those that
have, there is no consistent evidence pointing to gender differences in outcome.
Given the low number of women in most treatment outcome studies, it is
unlikely that such studies would have the power to detect significant differences
in outcome by gender. The low number of women included in most treatment
outcome studies also limits the generalizability of findings to other samples of
substance abusing women. Furthermore, in cases where gender differences in
treatment outcome are found, it is often unclear whether those differences are
due to gender or are more directly associated with other prognostic factors that
may vary with gender (e.g., SES, psychiatric disorders, marital status, age of
onset).

Several important questions regarding treatment effectiveness for
substance abusing women have not been addressed. There is at this time no
strong evidence of gender differences in the determinants of treatment-seeking,
treatment retention, or outcome (IOM, 1990; McLellan et al., 1994); of
modalities that may be better for women than for men; or of relative relapse in
female versus male substance abusers. Research has not evaluated whether the
multicomponent package approaches commonly recommended for substance
abusing women are more effective than unimodal approaches, although one
controlled trial has suggested better outcomes for women in a single-gender
program than in a mixed-gender program (Dahlgren and Willander, 1989). It
should be noted that treatment content, duration, and intensity have not been
well specified in many of these studies (e.g., through specification of treatments
and monitoring of treatment implementation). It has therefore been difficult to
evaluate systematically whether particular types of treatment, or treatment
components, may be better for women than men.

Given a lack of strong evidence of the differential effectiveness of
treatment for women and men at this time, treatment approaches that have been
demonstrated to be effective for broad clinical populations could also be
effective for women at risk for delivering infants with FAS, ARBD, or ARND.
However, the effectiveness of approaches that have been evaluated primarily in
nonfemale samples for women drinkers or women at risk for delivering infants
with FAS, ARBD, or ARND should not be assumed. It should also be noted
that at present there is no single treatment with demonstrated superiority of
effectiveness for alcohol abuse (IOM, 1990; Miller and Hester, 1986). This
implies the need for research on the applicability to pregnant alcohol abusers of
a range of treatments with demonstrated effectiveness in the general clinical
population. Strategies that have empirical support among clinical samples of
alcohol abusing individuals

PREVENTION OF FETAL ALCOHOL SYNDROME 139

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


and may warrant evaluation as treatment for women at risk of delivering infants
with FAS, ARBD, or ARND are reviewed briefly below, in order of intensity of
treatment services. A model of treatment for pregnant women whose drinking
puts them at risk for delivering an FAS infant may be stepped-care, in which
programs include a broad range of treatment intensities, from brief outpatient
treatment to intensive residential treatment.

As discussed earlier, there is good evidence for the effectiveness of
relatively low-cost, brief treatment approaches (Holder et al., 1991; IOM,
1990), such as motivational interviewing (Miller and Rollnick, 1991), for the
treatment of alcohol abuse and dependence. These approaches attempt to
mobilize the individual's own motivational resources to reduce or eliminate
drinking. A feature that may make these approaches particularly appealing as a
first-line intervention for women at risk of delivering FAS or ARBD infants is
that they can be delivered in medical settings, where some women at risk may
present (reviewed in Babor, 1994).

Cognitive-behavioral interventions, grounded in social learning theory,
seek to impart generalizable coping skills that can be applied to reduce drinking
and related problems. These approaches may be particularly promising for
pregnant substance abusing women in that they are geared to many of the
problems noted among this population, including the use of alcohol and drugs
in response to stress, lack of assertiveness and self-esteem, and links between
psychiatric problems and substance use (IOM, 1990; Kadden et al., 1989).

Behavioral strategies, particularly those that seek to reinforce abstinence
with positive incentives (e.g., Higgins et al., 1993, 1994; Stitzer et al., 1993)
and those that address broad social problems (e.g., the community
reinforcement approach), have been shown to be effective in retaining patients
and reducing substance use in general clinical populations. Because these
treatments can be tailored to target clearly defined outcomes (e.g., reductions in
drinking, compliance with prenatal care), they could be adapted and evaluated
among women at risk for delivering FAS infants.

Other, more intensive approaches, which have received little empirical
evaluation but which have intuitive appeal for this population, should be
evaluated. For example, although self-help groups, particularly Alcoholics
Anonymous (AA), have been perceived as male oriented, evidence suggests that
women may be more likely than men to attend self-help groups (Humphrey et
al., 1991). The high level of social support provided in self-help groups and the
recent development of specialized women's groups may make this a good
option for pregnant women who abuse alcohol.

The most intensive level of care, that is, inpatient, residential, and day
treatment programs will be indicated for a proportion of pregnant alcohol
abusing women, particularly those with severe or refractory alcohol
dependence, inadequate personal or financial resources, or severe comorbid
psychopathology. These programs offer more structured and stable
environments in which indicated
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medical and substance abuse treatment, as well as evaluation of related
psychosocial problems, can be instituted. As noted, these important resources
are still rare.

Addressing Barriers to Research

The lack of controlled trials of treatments for pregnant women at risk for
delivering FAS infants highlights the many challenges involved in conducting
this type of research. However, these challenges can be met, and systematic
controlled evaluation of treatments for pregnant substance abusing women is
not impossible (Carroll et al., 1995) and should be pursued. Ideally, systematic
evaluation of well specified treatment programs for pregnant alcohol abusers
should be undertaken for the many specialized programs now being
implemented; this should then be followed by randomized controlled trials that
rigorously evaluate the most promising approaches. Program evaluations and
controlled trials should include methodological features that are increasingly
standard in alcohol treatment efficacy research, including careful description of
the study sample on clinically important dimensions, use of standardized
assessment instruments to characterize the study sample and evaluate outcomes,
careful specification of all aspects of study treatments in manuals, and clear
definition of target outcomes.

Methodological and ethical issues involved in program evaluation and
clinical trials of treatment for pregnant substance abusing women are complex
for many reasons. First, clinical research involving controlled or comparison
designs requires careful consideration of ethical issues, particularly control
conditions, because it would be unethical in most cases to randomize pregnant,
treatment-seeking women to no-treatment conditions. However, it would be
possible to compare well-defined multimodal approaches to minimal ''standard"
treatments, to study the components of treatment packages, and to evaluate the
benefit of adding single innovative interventions to existing treatments. Second,
investigators must carefully work through issues of confidentiality and
protection of the women who agree to participate, as well as of their children.
Third, as acknowledged earlier, the number of women at risk for delivering
FAS infants is low; the number involved at any one time in a treatment program
who are willing to participate in a randomized trial is likely to be even lower.
Researchers interested in evaluating programs will thus be faced with the need
to develop novel and active recruitment strategies and to consider the evaluation
of women at risk in several sites. Because of the likely limitations on sample
size, it may be necessary to report effect sizes rather than traditional measures
of statistical significance.
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MAINTENANCE AND AFTERCARE

Equally important to getting a pregnant woman who abuses alcohol to stop
drinking is to keep her abuse under control after delivery. This will serve not
only as prevention of FAS in future pregnancies, but also to improve the health
and well-being of the mother, the newborn child, and any other children in the
family. The literature in recent years suggests that an effective way to help
alcohol abusing women who had FAS children is through intensive case
management (Bacon, 1988; Davis and Frost, 1984; Masis and May, 1991;
Rosett and Weiner, 1981b; Weiner et al., 1989). Continuation of care into the
postpartum period achieves or facilitates many goals. For example, this can
eliminate the presence of alcohol in breast milk. It is standard medical advice
that women who are breast-feeding not drink, which could further expose the
infant to alcohol. Case management of women who have had one or more FAS
children can help protect against further FAS children; help maintain better
health status; coordinate substance abuse care throughout various institutions
and agencies; and tailor care to specific social and medical needs of the woman,
her family, and her children. Case management involves all members of the
extended family and should include enlisting the positive action of the male
partner. Children benefit from such efforts, too. Often children of FAS-
producing mothers are in foster placement because of neglect or abuse. A major
motivator for maintenance and aftercare is to improve the social and health
status of the mother so that she can regain or retain custody of her children.
Case management is also vital for FAS children. These children need a variety
of services such as special education, special medical procedures, living
assistance, behavioral therapy, and physical therapy. Many of these services
will be needed throughout life (Dorris, 1989; Streissguth et al., 1986;
Streissguth et al., 1991). This subject is discussed in Chapter 8.

An example of a case management approach is the Birth to Three Project
in Seattle (Streissguth et al., 1993). Using existing services within a community,
advocates work actively with each client to develop goals important to the
woman herself. Postpartum women recruited into the program are those
considered at the highest risk based on abuse of alcohol or other drugs during
pregnancy, little or no prenatal care, and a lack of successful involvement with
social service agencies. Important issues addressed initially include stable
housing, substance abuse treatment with follow-up, health care, legal problems,
and child custody. Longer-term issues include vocational and educational
training, parenting skills, and social competence. The program was estimated to
be very cost-effective.

PROGRAM EVALUATION

Prevention and treatment programs in all areas of substance abuse are
infrequently evaluated, and rigorous evaluation is rare. For example, the
Pregnant and
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PostPartum Women and Their Infants (PPWI) program, administered by
Substance Abuse and Mental Health Service Administration (SAMHSA) with
funds contributed also by the Maternal and Child Health Bureau (MCHB) of
Health Resources and Services Administration (HRSA), sponsored 147
demonstration-type programs for substance abusing pregnant or postpartum
women (National Center for Education in Maternal and Child Health, 1993).
The types of interventions used in these programs were common sense
approaches that seem, on consideration, to be reasonable. However, the
program evaluation components are typically weak. For example, only half of
the projects in existence in fiscal year 1993 had any type of evaluation. Most of
these were pre- and posttest assessments of knowledge, attitudes, and beliefs.
Of those, only half had a comparison group. Of those with a comparison group,
a common comparison was with women who refused to participate in the
program. Obviously, these programs provide important services to women in
need but contribute little to a firm understanding of whether a program of
interventions is effective at improving maternal and infant outcome or not.

Setting up an FAS prevention initiative with programmatic goals and
objectives will facilitate evaluation of programs with multiple outcome
measures, e.g., maternal outcome such as reducing alcohol consumption and
infant outcome such as birth weight or FAS symptoms. Many prevention
activities are evaluated for process outcomes only. In these cases, FAS is not
the outcome measure. Rather, process evaluations focus on the number of
women who enroll in the program, how many complete the program, and the
like. The outcome measure of prime importance, however, would be changes in
the incidence of FAS. Establishing the baseline prevalence of FAS in a
community is the ideal first step in directly assessing the outcome of prevention
efforts (May and Hymbaugh, 1983; May et al., 1983; Plaisier, 1989). This is a
difficult outcome measure to use for several reasons. First, FAS is not very
common. As described in Chapters 4 and 5, FAS is frequently difficult to
diagnose except by highly trained persons. Thus, only large prevention
programs with solid financial resources to include assessment by trained
medical personnel would be able to detect changes in FAS incidence.

Therefore, proxy measures must frequently be used. As described in
Chapter 5, proxy measures of infant outcome could be used. These might
include the components most recognizable or easy to measure of the FAS
diagnosis, such as head circumference or birth weight. Measuring knowledge
gain and retention (Little et al., 1981, 1983; May and Hymbaugh, 1989),
opinion and attitude changes, and surveys of behavior change all are possible
proxy measures of success or failure in maternal outcome. However, they
frequently represent measures of success with that part of the population at least
risk for FAS, the moderate or minimal drinkers. For those at high-risk, changes
in relevant behavior are the most reasonable proxy measures. Thus, levels of
drinking during

PREVENTION OF FETAL ALCOHOL SYNDROME 143

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


pregnancy must be assessed reliably and routinely. Research is needed to
suggest the most sensitive and cost-effective proxy measures of FAS for these
purposes.

PUBLIC HEALTH SERVICE-FUNDED RESEARCH

The National Institute of Alcohol Abuse and Alcoholism (NIAAA) funds
or has funded several projects that would provide fundamental information
necessary for the design of prevention intervention projects (e.g., on health
beliefs and knowledge about alcohol use in pregnancy, the impact of alcohol
warning labels, the development of laboratory tests to detect alcohol abuse).
Many of the projects funded through the NIAAA alcohol and pregnancy
program are more basic studies using animal models or human in vitro methods.
The importance and utility of these clinical and animal studies is explained
throughout the report. The mainstays of clinical research projects have been the
long-term follow-up studies of alcohol exposure during pregnancy (i.e., the
Cleveland, Pittsburgh, Seattle, Detroit, and Atlanta projects referred to
repeatedly in the text of this report). These projects have provided much
important information used for diagnosis and for the epidemiologic study of the
effects of less than heavy alcohol consumption. Identifying women who have
given birth to a child affected by alcohol, even if not affected by FAS, ARBD,
or ARND, is an important component of indicated prevention efforts.

Other programs within NIAAA provide or could provide information
potentially relevant to FAS prevention. For example, many of the prevention
and treatment projects aimed at alcohol abuse in general, and epidemiological
studies of women in the general population, might provide information
translatable to pregnant women. Most of the prevention and treatment projects,
however, as pointed out in the previous section, do not currently focus on
pregnant women or even on women. Nevertheless, NIAAA-funded research has
elucidated fundamentals of alcohol abuse prevention and treatment in general,
and some projects funded in the future could focus on or at least include women
and pregnant women.

Several of the CDC state-based prevention projects are involved in what
the committee would consider universal prevention activities. The Colorado
project is embarking on developing statewide media campaigns about FAS. The
Alaska project is identifying statewide information and awareness needs about
FAS and is working to identify how prepared health care providers feel about
discussing alcohol issues with patients, including their comfort level with
referring those in need for treatment. FAS workers in Oklahoma are developing
and implementing education programs about FAS targeted to health care
providers. The project in South Dakota, which is conducted in conjunction with
the Indian Health Service, is working to change community attitudes toward
drinking during pregnancy. There are currently no firm data from any of these
projects with which to ascertain
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their effectiveness—data that are crucial for decisionmakers who need to
prioritize their increasingly sparse public health prevention resources.

Several of the CDC state and university projects involve activities that the
committee would consider selective interventions. Many (e.g., Colorado,
Kansas, and South Dakota) are explicitly working on identification of women at
risk for substance abuse. The projects in Georgia, Colorado, and Oklahoma
include the development of training materials for professionals to identify
women at high-risk for FAS. Two demonstration projects in Missouri offer
alcohol education to high-risk women (i.e., women encountered in the Division
of Family Services Alternate Care Program). The Missouri project will also
offer family planning services to women in substance abuse treatment
programs. The University of Cincinnati project is using a randomized controlled
methodology comparing standard care versus intensive, prenatal intervention
with pregnant drinkers. The outcome measures in this project will include
maternal and infant characteristics.

The committee identified at least two CDC FAS prevention projects that
are involved in gathering fundamental information relevant for what the
committee defines as indicated prevention programs. The Alaska project is
examining the social, medical, and reproductive histories of women who have
given birth to at least one FAS child. The data could then be used as a
framework for developing interventions aimed at these highest risk mothers.
The state-based program in Washington also includes efforts to identify
characteristics of the biological mothers of FAS children and to identify, locate,
track, and follow-up the biological mothers of children identified in the
University of Washington FAS clinic.

SUMMARY

The detailed prevention measures described above represent a progression
through a spectrum. Universal prevention is used to promote general knowledge
and social conditions that serve to reduce substance abuse and to promote
healthy pregnancy practices. Selective prevention targets groups that include
people at risk. Indicated prevention is applied to individuals identified as at risk
for adverse outcomes. The effects of heavy and persistent alcohol abuse on
pregnancy are already established. If a woman or couple has diagnosed
problems of alcohol or substance abuse, specific steps, indicated prevention
action, must be taken to break the causal chain and to adapt to the needs and
problems created by the maternal behavior. Such treatment steps for the mother
are preventive for FAS.

The women who drink most heavily are the least likely to lower their
alcohol consumption on their own during pregnancy, and they compromise their
own welfare as well as the well-being of the larger community (May, 1991).
Women who continue to participate in substance abuse and risky pregnancy
practices, despite attempts at motivation and empathic approaches to change,
are candidates for very intensive treatment.

At advanced stages of heavy drinking and alcohol abuse, a woman may no
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longer be able to control her own health status (due to social, economic,
medical, and psychological barriers). For such a woman, treatment for alcohol
abuse as a means to prevent FAS could also be a means to enhance her ability to
reduce her disability and to reenter a state of health, healthy behavior, and
mainstream society. Many women who drink heavily are ostracized, which may
discourage their entry into treatment or reentry to mainstream society (Blume,
in press; May et al., 1983). The indicated level of prevention, alcohol treatment,
and maintenance, when facilitated by well-trained case-managers, can provide
such a vehicle. If one wants to reduce the prevalence of FAS in a short period of
time, using case-managers to institute indicated prevention, treatment, and
aftercare might effect such change (Masis and May, 1991).

Recent studies show that while approximately 20 percent of all women
continue to drink during pregnancy, most women reduce their consumption
during pregnancy. Furthermore, women who abuse alcohol are a small subset of
drinking women (Grant et al., 1994; Serdula et al., 1991). Therefore, indicated
prevention, treatment, and aftercare are considered necessary only for a small
proportion of the population.

RECOMMENDATIONS

•   The committee recommends that until such time as clear dose-response
relationships are established, pregnant women and those about to become
pregnant be counseled to avoid alcohol consumption throughout
pregnancy.

•   The committee recommends greatly increased attention among sponsors
of prevention initiatives, independent of the target population, to
evaluating the effectiveness of programs implemented. This
recommendation applies to all levels of prevention interventions.

•   The committee recommends that research efforts include comparisons of
prevention methods at all levels in order to provide information to policy
makers about relative costs and benefits.

Indicated prevention interventions:

•   The committee recommends that a high priority be placed on research
efforts to design, implement, and evaluate prevention interventions that
can effectively guide pregnant women who drink heavily to alcohol
treatment. Research or programs should also include:

— implementation of appropriate screening tools, including biomarkers of
alcohol exposure, to identify women who are drinking moderate to heavy
amounts of alcohol during pregnancy;

— assessment of methods to involve women's partners and family members
in interventions to decrease or stop drinking;

— incorporation of comprehensive reproductive counseling and contraceptive
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 services in prevention and treatment programs for substance abusing
women;

— assessment of the effectiveness and economic benefits of protocols for
case management and follow-up of women, and of their families, who
have given birth to a child affected by fetal alcohol exposure;

— development of training programs for professionals in the identification
of heavy drinking, and referral to appropriate regional centers or
prevention services;

— use of multiple outcome measures to assess the effectiveness of
prevention initiatives; and

— basic research in animal models to elucidate further the mechanisms of
alcohol teratogenesis, which might lead to pharmacologic or other
strategies for amelioration of the effects of alcohol exposure in utero.

Selective prevention interventions:

•   The committee recommends increased research efforts to design,
implement, and evaluate selective prevention interventions to decrease
risks of FAS, ARND, and ARBD through programs aimed toward women
who are pregnant or may become pregnant, and who drink alcohol.
Designing such interventions will be aided by further research assessing
the contribution of personal and socio-environmental risk and protective
factors that affect levels of drinking by women during pregnancy.

•   Where the utility of specific intervention programs has been established,
the committee recommends broad implementation of successful
prevention interventions. Programs developed or studied should include
the following:

— specific demographic groups that have been demonstrated to be at higher
risk for FAS, ARBD, and ARND, as well as those who exhibit risk factors
associated with moderate to heavy alcohol consumption during
pregnancy; and

— implementation of prevention efforts in a wide range of communities and
media;

Universal prevention interventions:

•   The committee recommends that although data are insufficient regarding
the effectiveness of universal prevention interventions, such interventions
should be continued to raise awareness about the risks of FAS, ARBD,
and ARND. However, the most important approach to universal
prevention is probably the development of a medical environment in
which concepts of the risk of FAS, ARBD, and ARND are incorporated
into routine health care. Further education efforts to reach children and
adults about FAS, ARBD, and ARND through health educational
curricula and other means are recommended.
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8

The Affected Individual: Clinical
Presentation, Intervention, and Treatment

Despite the apparently large number of affected individuals who are born
each year (see Chapter 5), fetal alcohol syndrome (FAS), alcohol-related birth
defects (ARBD), and alcohol-related neurodevelopmental disorder (ARND) are
rarely diagnosed. Similarly, although developmental problems in children have
been demonstrated through prospective studies to be associated with maternal
substance use (Streissguth et al., 1993), these problems are often not
acknowledged except in the most extreme cases. Because of the difficulty in
identification, as well as environmental factors, learning problems and aberrant
behaviors can be attributed to other causes. As a result, many affected
individuals do not receive correct diagnosis or treatment for their alcohol-
related disabilities.

For obvious reasons, the focus of prevention efforts has been on the
prevention of maternal alcohol use in pregnancy or on the prevention of
pregnancy itself. The logic has been that such activities will be most cost-
effective and, ultimately, have the greatest benefit for both mother and
offspring. However, despite our best efforts (see Chapter 7), neither universal
prevention nor more targeted activities have had a very strong impact on those
persons most at risk (Smith and Coles, 1991), and many children are born
affected by their teratogenic exposure. For these children, there has been a
curious lack of enthusiasm for targeted efforts directed at the prevention of
secondary disabilities. Such efforts might prevent some of the more negative
outcomes reported to be associated with FAS (Dorris, 1989; Lemoine and
Lemoine, 1992; Spohr et al., 1993).

Originally, it was not clear which factors produced these poor
developmental outcomes—whether, that is, the observed problems resulted
from damage to the nervous system or from poor caregiving. However, there
are now convergent

THE AFFECTED INDIVIDUAL: CLINICAL PRESENTATION, INTERVENTION, AND
TREATMENT

154

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


data from long-term clinical studies of individuals with FAS gathered from a
number of different populations (Lemoine and Lemoine, 1992 [France];
Steinhausen et al., 1993 [Germany]; Streissguth et al., 1991 [Native American])
arguing that outcome can be predicted most effectively by examining the
interaction between severity of biological insult (operationally defined as
dysmorphia) and environmental risk (operationally defined as caregiving
instability and abuse or neglect). This relationship comes as no surprise,
because it is well known that in other studies of high-risk children, poor social
and caregiving environments exacerbate negative outcomes, whereas middle-
class social status (Aylward, 1992) and well-designed early intervention (Bryant
and Ramey, 1987) ameliorate these negative effects. However, few systematic
attempts have been made to intervene with alcohol-affected children to test the
possibility that such strategies would be effective in producing more positive
outcomes.

It is possible to speculate on reasons for the lack of interest in intervention
with this group of children (see Coles and Platzman, 1992). Many of those
identified as alcohol-affected are of minority or low socioeconomic status (SES)
(Abel, 1995). For these reasons, families often lack the resources that are
required to access appropriate services (Anderson and Novick, 1992). It is also
well known that most medical and other professionals are not comfortable
dealing with substance abuse or with addicts (Chappel, 1973; Robinson and
Podnos, 1966). In addition, however, there has been an attitude that ''the
damage is done" and that, given the biological nature of the insult to the
nervous system, there is little to be done to help affected children. Some clinical
studies have appeared to suggest that an optimal rearing environment may not
significantly alter the deficits observed in children with FAS (Streissguth et al.,
1985). However, others have argued that postnatal environment and experience
do, indeed, significantly influence outcome in terms of both behavioral and
cognitive development (Brown et al., 1991; Smith and Coles, 1991). Although
there are few clinical studies in affected children, animal research suggests that
the postnatal rearing environment may have positive outcomes even in
alcoholized animals (Hannigan et al., 1993; Weinberg et al., in press). Although
one cannot extrapolate directly from findings in animals to the clinical setting,
the present data certainly indicate one possible direction for future research on
treatment of children exposed to alcohol prenatally.

When considered, the view that intervention may not be useful in children
affected by alcohol seems odd, because it is inconsistent with the attitude taken
toward other groups of high-risk and disabled children, who are the focus of
many early intervention and special education efforts (Meisels and Shonkoff,
1990). Children with Down syndrome, for instance, usually are more seriously
affected than those with FAS. Nevertheless, such children are regularly
identified early and placed in intervention (Farran, 1990), although their
developmental scores during the first year often do not qualify them for services.

There appear to be several kinds of barriers that have prevented alcohol-
affected
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children from receiving appropriate intervention and treatment services. These
problems may include the following: (1) The characteristics of the children
themselves have not been well understood, so it has been difficult to understand
how to intervene. (2) The nature of the insult to the developing child is such
that, often, these children do not qualify for existing services. (3) Some services
that might benefit mothers and children do not exist or are not widely available.
(4) It is difficult for most professionals to deal with substance abuse due to lack
of training, denial, and other social or emotional reactions. (5) There are many
barriers to the interaction of the systems that serve children and those that serve
recovering mothers so that the needs of the family often are overlooked (Coles
and Platzman, 1992). These issues are explored in this chapter. The chapter
begins with a description of clinical issues, including a description of what is
currently know about the medical, behavioral, and social problems documented
in people with FAS. These are discussed in a chronologic manner, beginning
with infancy, in which most information has been gathered, and ending in
adulthood, a period for which little information is available. Key questions
about these issues that are relevant for planning interventions are described. The
chapter then goes on to discuss what is known about interventions (medical,
educational, and family-oriented initiatives) and the possibilities for decreasing
secondary disabilities. The chapter concludes with a discussion on the
limitations and barriers to the provision of services to people with FAS.

CLINICAL ISSUES IN INDIVIDUALS WITH FAS, ARBD, OR
ARND

Medical Overview: FAS Health Issues

In general, children with fetal alcohol syndrome require little more than
routine medical care. However, a number of physical problems have been
reported to be related to alcohol exposure and should be considered specifically.
These include cardiac defects, urogenital problems, skeletal abnormalities
(Streissguth et al., 1985), visual problems (Stromland, 1981), hearing
deficiencies (Church and Gerkin, 1988), and dental abnormalities (Barnett and
Schusterman, 1985). Necessary attention to these problems varies with the age
of the child.

In infancy, children with fetal alcohol syndrome should be carefully
examined for associated major malformations. Associated defects of the heart
and skeletal system can be excluded through a careful physical exam. Problems
of the urogenital system, including hydronephrosis and kidney anomalies,
cannot be excluded without imaging studies. Because no accurate frequencies
for renal anomalies in FAS are established, it is not clear if routine ultrasound
evaluations of the renal system are cost-effective in asymptomatic patients.
Certainly, renal evaluations are warranted after any urinary tract infection or
when other major malformations are found.
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Because growth deficiency is part of FAS, a common medical dilemma
remains excluding treatable causes for failure to thrive. There is no standard
approach to this problem available in the literature. Children with FAS who are
raised in nonabusive and nonneglectful settings and are given appropriate
nutrition tend to grow parallel to normal growth curves for length, weight, and
head circumference. Therefore, postnatal growth decelerations away from the
normal growth curves should not be discounted as simply part of the syndrome.
Most frequently, growth deceleration will be due to nutritional insufficiency
from poor suck, a lack of interest in feeding, or caregiver neglect. When these
problems are excluded and the physical examination does not suggest a specific
focus for evaluation, consideration of all the usual reasons for failure to thrive,
including problems of infections, absorption, metabolism, tumor, and structure,
should be undertaken. Deceleration in the rate of head growth, with or without
deceleration in other growth parameters, is very unusual in fetal alcohol
syndrome and warrants consideration of brain imaging studies.

Finally, it is important to mention that alcohol exposure can occur in
gestations already complicated by chromosomal anomalies or other birth defect
syndromes. General syndrome assessment and testing should always be
considered in dysmorphic infants who were exposed to alcohol with an
"atypical" fetal alcohol syndrome presentation.

Children with fetal alcohol syndrome are reported to have high rates of
visual and hearing problems. Visual acuity may be compromised by the short
distance from the lens to the retina (small optic globes) or the shape of the lens.
Although retinal anomalies may be found, progressive retinal dysfunction has
not been reported. Increased frequencies of both conductive and neurosensory
hearing problems are found in children with FAS. The frequency of these
difficulties and the ages at which they are most likely to become a problem are
not fully established. Routine visual screening prior to school and every two
years thereafter would appear to be adequate. Similarly, brain stem auditory
evoked response (BAER) testing between 6 and 12 months may be of some use
in early identification of hearing loss. However, a history of recurrent otitis
media or delays in speech should also alert the clinician to the possibility of
hearing loss. The efficiency of hearing screening beyond that routinely offered
in schools in asymptomatic patients with FAS has not yet established.

Children with FAS frequently have narrow maxillary dental arches and
often have Class III occlusion with final mandibular growth. Orthodontic
follow-up through middle childhood and transitional dentition may lead to
selected dental extractions or other techniques that could prevent more
extensive orthodontia or oral surgery.

Severe neurologic problems in FAS are relatively rare. Occasionally, late
gestational exposure to alcohol is thought to be a cause of spasticity.
Abnormalities in EEGs (electroencephalograms) have been reported in infancy;
the rate of seizures is not known, but the possibility of seizures needs to be
considered and
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excluded in patients with histories suggestive of petit mal, absence, or
psychomotor seizure forms. Children with FAS appear to go through puberty
normally and at the normal age. While there do not appear to be medical
problems associated with puberty resulting from prenatal exposure, those young
people who are cognitively impaired are at higher risk at this time due to
intellectual limitations and impaired judgment. They may also be living in high-
risk environments.

Finally, it is possible that children with FAS may carry a genetic
predilection for alcoholism that can become manifest in adolescence with drug
and alcohol experimentation. Early warning and modeling of alcohol avoidance
may be helpful, and careful observation of behavior in adolescents is strongly
advised.

Behavioral and Social Issues

Research Methodology

In understanding how to meet the needs of individuals with FAS, it is first
necessary to describe the behavioral characteristics of affected children as well
as the social environment in which many affected children live. Information
about affected children is derived mainly from two sources: (1) retrospective
and clinical studies of clinically referred children with FAS and fetal alcohol
effects, and (2) prospective research studies of children exposed to alcohol in
utero due to maternal drinking. In most such prospective research studies,
maternal drinking is in the light to moderate range, with only a few women
drinking in the heavy range. As a result, most of the children in these
prospective studies are not dysmorphic and would not, therefore, qualify for a
diagnosis of FAS, although in some cases they may have milder effects that are
observable through focused testing or the statistical analysis of group data.

It is well known that these different methodologies often produce different
kinds of data and may, if a reader is incautious, suggest different conclusions.
(These studies and their outcomes have been reviewed extensively elsewhere
and the interested reader is directed to Coles, 1992; Coles and Platzman, 1993;
Russell, 1991; and Streissguth, 1986.) In retrospective studies, there is usually
much stronger evidence for the effect of a teratogen than in prospective studies,
due to the systematic selection biases that occur when children are referred for
special education or medical treatment. However, without statistical and
experimental controls, it is difficult to discriminate the effects of the teratogen
from that of other, associated factors. Despite these limitations, retrospective
clinical studies are of great value because the characteristics of the affected
individual can be observed much more clearly than among more moderately
exposed children. In addition, the characteristics of clinically affected children
include those problems that will require intervention and treatment.

In contrast, prospective studies allow some statistical control of
confounding variables, as well as the use of contrast groups to control for
factors such as social
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class and race, and also allow examination of factors that can be obscured in
clinical studies. However, as described above the sample selected for inclusion
in prospective studies is often different from that included in retrospective and
clinical studies. The level of prenatal alcohol exposure tends to be less than that
found in retrospective studies of identified FAS individuals. This can lead to
problems in interpretation of the findings. In interpreting the results of such
studies, the problems of overgeneralization and interpretation of multiple
comparisons should be considered. For these reasons, in the current review, the
type of study from which the information is derived is identified.

Developmental Differences in Clinical Presentation

Children with the full FAS syndrome are distinguished by dysmorphic
facial features, growth retardation, and some evidence of damage to the central
nervous system (CNS). On average, individuals with the full syndrome are
mildly mentally retarded, with IQ scores in the 60s (Streissguth, 1986).
However, there is wide variability in presentation, and scores can range from
the severely disabled through the average range (85 to 115). Individuals with
partial FAS, ARBD, or ARND may have some of the characteristic physical
features, while others are absent, or they may have behavioral effects in the
absence of physical features. These individuals often have IQs in the
"borderline" range (i.e., 70 to 85), and are frequently described in the scientific
literature and popular press as having "normal" intelligence. In fact, having
intellectual abilities in this range can be very disabling socially and adaptively,
particularly if accompanied by the other kinds of problems often found in
children growing up in alcoholic families (Brown, 1991; Sher, 1991).

Behavioral deficits have been described by many clinicians. A number of
problems have been identified, including (1) attentional problems or
hyperactivity (Morse, 1991; Nanson and Hiscock, 1990); (2) academic
problems, including specific deficits in mathematics and memory skills
(Streissguth et al., 1993); (3) very specific language deficits (Abkarian, 1992);
and (4) problems with adaptive functioning that grow more significant with age
(Lemoine and Lemoine, 1992; Streissguth and Randels, 1989). Although it is
possible to have only one or two behavioral difficulties, in most individuals
with a diagnosis of FAS, most of these problems co-occur, which makes an
appropriate intervention program hard to implement.

While such patterns are often reported to be characteristic of affected
individuals, they are not always seen. Even some dysmorphic children do not
show all of these traits (Coles et al., 1994a,b), and in prospectively followed
samples of moderately exposed children, few such problems may be seen (N.
Day, personal communication, 1994; Greene et al., 1991; Boyd et al., 1991).
Although a teratogenic etiology for these patterns is usually assumed, the
relationship between
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specific neurological damage and particular behaviors or patterns of behavioral
development has not been well established (see below).

Finally, because of the nature of the developmental process, the
behavioral, as well as the physical, manifestations of the teratogenic effect can
change over time. Such apparent inconsistencies make diagnosis and treatment
difficult and often lead observers to suggest that effects are unrelated to prenatal
exposure. However, a better understanding of the meaning of the presentation
of behavioral symptoms may also provide a key to their nature.

Newborn and Infancy Although it would be best to identify affected
individuals as early as possible, it is frequently difficult in the newborn period
because of the lack of development of specific facial features that are often
thought to be more recognizable during the preschool period (Clarren et al.,
1987; Egeland et al., submitted for publication; Graham et al., 1988). It has
been established (Abel et al., 1993; Coles et al., submitted for publication) that
trained observers can identify both the facial features and the behavioral signs
associated with prenatal alcohol exposure during this period.

Behavioral patterns characteristic of alcohol-exposed neonates are often
those associated with withdrawal from a CNS depressant (Coles et al., 1984,
1985; Nugent et al., 1990; Robe et al., 1981). During the first week of life,
infants exposed to sufficiently high amounts of alcohol throughout pregnancy
may show excessive arousal, disturbed sleep patterns (Sher et al., 1988),
hyperactive reflexes, gastrointestinal symptoms, and other signs of abstinence
syndrome. Children who were exposed only during the first part of pregnancy
(Coles et al., 1985) or to lower doses (Richardson et al., 1989) may not
demonstrate behavioral changes. Behavioral effects, including overarousal and
sleep disturbances, may persist over the first month of life (Coles et al., 1987)
or longer (Havlicek et al., 1977; Ioffe and Chernick, 1990). Other studies have
identified specific behavioral differences in neonates (e.g., habituation deficits
relative to controls [Streissguth et al., 1983]; effects on the cry acoustics
[Nugent et al., 1990]). (See Coles and Platzman, 1993, for an exhaustive review
of effects in infancy and childhood.)

Fewer studies have examined effects in the first two years of life and,
often, there have been no effects demonstrated, particularly in samples of
children without the full syndrome (e.g., Richardson et al., in press; Streissguth
et al., 1980). Growth measures, the metrics of which are more direct and precise
than those of behavior, have been found to withstand statistical manipulations
sufficiently to allow identification of effects of moderate exposure (Day et al.,
1994). Behavior, however, is more slippery to measure and more poorly defined
in relation to teratogenic exposure. For that reason, at least, in part only children
who are clearly affected (i.e., dysmorphic or growth retarded) or those who are
participating in well-controlled prospective studies (Jacobson et al., 1993) have
shown effects on global developmental tests during this period.
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In contrast, when FAS is identified as clinically significant in infancy and
babies are followed medically, there are a number of characteristic problems
associated with fetal alcohol exposure, including failure to thrive (often
associated with feeding difficulties), delays in development, motor dysfunction,
otitis media, and cardiac problems. Behaviorally, infants are often described as
having what Greenspan and Wieder (1993) call "regulatory" problems, as well
as delays in acquisition of skills. Unfortunately, clinically referred children are
often victims of abuse and neglect as well as prenatal exposure and, for that
reason, may also suffer from behavioral problems associated with those
conditions (e.g., reactive attachment disorder [American Psychiatric
Association, 1994] or the behavioral effects of stress), and it can be difficult to
discriminate one behavioral effect from another, particularly among individual
children in a clinical setting (Zeanah et al., 1993).

Preschool During the preschool period, usually defined as from 21/2 to 6
years of age, there are relatively few studies of prospectively followed alcohol-
exposed children. Those that have been done are not entirely consistent in their
findings across most areas studied, including cognition (Greene et al., 1990;
Streissguth et al., 1989), attention (Boyd et al., 1991; Brown et al., 1991;
Streissguth et al., 1984), and behavior (Brown et al., 1991; Landesman-Dwyer
et al., 1981; Morrow-Tlucak and Ernhart, 1987).

In clinically identified groups, presentation varies, depending on the child's
caregiving environment, as well as other factors. However, cognitive deficits
are observed frequently, and attention-deficit hyperactivity disorder (ADHD) is
often identified (Conry, 1990; Nanson and Hiscock, 1990). Children of this age
have been described both as lively, friendly, and socially interested (Streissguth
and Giunta, 1988) and also as exhibiting hyperactivity, ADHD, language
dysfunction, perceptual problems, and behavioral disturbances (Morse, 1991).
Morse et al. (1995) also reported on the frequency of sensory integration
problems in a study of a 100 children with FAS and an equal number of
controls, finding that parents of children with FAS reported more problems than
other parents.

Language Development. The possibility that there are deficits in language
development as a result of prenatal alcohol exposure has been examined,
particularly in young children. In children with cognitive deficits, language
delays are often noted before other problems and are usually associated with
general developmental delay. Of more interest is the possibility that specific
language deficits are associated with alcohol exposure. Again, this possibility
has been explored both by the examination of children with the diagnosis of
FAS and those who clearly have alcohol-related disabilities and by prospective
examination of exposed children through identification of maternal drinking
prenatally.

In a comprehensive statistical analysis of the first seven years of data from
the prospectively followed Seattle sample, Streissguth et al. (1993) concluded
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that "language disabilities are generally absent from the lists of fetal alcohol
effects revealed by these analyses" (p. 198). However, they noted that in
clinically referred samples, young children had "good but superficial language
skills" that masked the "early neuromotor deficits that foreshadow later school
problems" (p. 198). Similarly, a prospective study (Greene et al., 1990) in
Cleveland that specifically explored language development in children aged 4
years, 10 months, using both observation and standardized tests, found no
evidence of deficits in the exposed groups in comparison with other low-income
children.

In a cohort of low-income African-American children in Atlanta, Coles
and colleagues also found that language skills were preserved relative to visual
or spatial skills and memory (Coles et al., 1991a, 1994a,b). In these studies,
language was assessed only as part of a cognitive battery and was confined to
measures of vocabulary and fluency, so more subtle deficiencies in language
skills may not have been detected.

In another sample, however, Russell et al. (1991) looked at 6 year olds
whose middle-class mothers had been identified during gestation as "heavy"
drinkers. Among social and moderate drinkers, no significant effects were
found on tests of intelligence or on auditory information processing. However,
among children of "problem" drinkers (defined from the results of a screening
test called Indications of Problem Drinking), scores on the verbal portion of the
Weschler Intelligence Scale for Children-Revised (WISC-R), the Token Test (a
receptive language measure), and a dichotic listening task were significantly
lower than in other groups.

When descriptions of clinical samples of alcohol-affected children's
language problems are examined, there is an apparent discrepancy between the
child's vocabulary and fluency and the general ability to communicate
effectively. Difficulties appear to involve comprehension and social discourse
or the pragmatics of speech. These issues were examined by Abkarian (1992),
who reviewed the available literature on speech and language disabilities in
alcohol-affected children. He concluded that affected children had deficits in
the quality of semantics and syntax and in the pragmatic aspects of speech. For
instance, although they easily engaged in conversational interactions and
understood the need for turn taking, their responses often had little relationship
to the initial statements (Hamilton, 1981). In dysmorphic children (Becker et
al., 1990), there were indications of articulation deficits associated with
structural as well as functional defects.

Abkarian (1992) found that in comparing the experimental and the clinical
literature on FAS and alcohol effects, a pattern of communication dysfunction
could be identified. This is described as "social but dysfunctional
communicative interaction" (p. 232), with individuals being fluid, but
superficial, in their speech and having an awareness of the necessity for turn
taking without the ability to communicate effectively. Because there are a
number of potential reasons for such deficits, the author concludes with a plea
for treatment research
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both to describe the nature and extent of any alcohol-related speech and
language problems and to identify appropriate methodologies for intervention.
Such studies have not yet been done.

School Age School age covers that time from the beginning of school
(usually 6 years of age) until early adolescence (13 years). At this age, clinically
referred, affected children are described as unable to sit still in class and pay
attention to school work. They are said to find it difficult to deal with multiple
sensory inputs, particularly auditory information, and to show significant
difficulties in peer relationships (Morse, 1991; Streissguth et al., 1985).
Beginning at school age, children have also been reported to "lack remorse," to
fail to learn from mistakes, to lack judgment, to be unusually aggressive, and to
be unable to maintain friendships (Streissguth, 1992).

Despite the importance of this period of children's academic and
intellectual development and socialization, there are few empirical  studies of
the effects of prenatal alcohol exposure during this time. Those controlled
research studies that do exist have focused on cognitive performance, academic
achievement, and attention or hyperactivity. There is no research-based
information available on social and emotional status or other aspects of
development in these children.

Cognitive and Academic Performance. In prospective studies it is at school
age that deficits in cognitive performance begin to appear reliably (Coles et al.,
1991a; Nanson and Hiscock, 1990), and these have been found even in the
absence of physical dysmorphia (Day, personal communication, February 1995;
Streissguth et al., 1990).

Streissguth and her colleagues reported that at age 7, cognitive effects,
including lower IQ scores on the WISC-R, were associated with heavier
drinking during pregnancy in a sample of middle-class, predominantly
Caucasian children (Streissguth et al., 1990). In understanding these data, it is
important to note that the vast majority of the exposed children were performing
in the average range and would not have been identified as showing clinical
symptoms. Areas of relative weakness included memory, problem solving,
mental flexibility, visual or motor performance, academic skills (measured with
the Wide Range Achievement Test [WRAT]), and particularly math skills.
These authors also noted that such deficits were more evident under more
stressful environmental conditions (e.g., in single-parent families, in large
families, and in lower-SES groups). Due to the large sample size, these
investigators were able to control most potentially confounding factors.

Similar outcomes were found in a low-SES predominantly African-
American sample in Atlanta (Coles et al., 1991a). More impaired performance
on the Kaufman-Assessment Battery for Children (K-ABC) was found in
children with greater exposure to alcohol. Sequential processing and
preacademic skills, particularly
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precursors to math, were most affected, with language relatively preserved.
Attention. Considerable confusion continues to exist over "attention" as a

psychological construct and "attention" as a component of attention-deficit
hyperactivity disorder. The latter is defined in the fourth edition of the
American Psychiatric Association's Diagnostic and Statistical Manual (DSM-
IV) as a constellation of behaviors reported by parents or teachers, and it
represents one of the most common problems of childhood. In contrast,
attention as the psychological construct is measured by using a variety of tests
(e.g., continuous performance [CPT] or vigilance tasks). Children with ADHD
do not necessarily exhibit problems in attention, the psychological construct
(see Shaywitz et al., 1994, for more extensive discussion of this issue).
Although clinicians frequently report disturbances in attention in the offspring
of alcoholic women, results from the few systematic studies that address
attention in FAS have been difficult to interpret. Thus, Streissguth et al. (1986)
found that greater fetal alcohol exposure was associated with poorer test
performance on a vigilance task, particularly greater distractibility and more
impulsivity. Academic and behavioral deficits consistent with a diagnosis of
ADHD were noted in the same children.

A sample from the Atlanta cohort was tested at age 5 years, 10 months
(Brown et al., 1991), and a second group of children was tested at 7 1/2 years
(Coles et al., 1994a,b), by using two different vigilance paradigms. At 7 1/2
years, a contrast group of children with a confirmed diagnosis of ADHD, who
responded therapeutically to stimulant medication, was also tested. At 5 years,
10 months, children whose mothers continued to drink throughout pregnancy
showed a relative weakness in sustaining attention across trials but did not
demonstrate impulsivity. Hyperactivity and impulsivity were also assessed
through standard checklists, videotaped observations, and cognitive measures,
and no other ADHD-type effects were noted on any of these measures. At 7 1/2
years, when a more comprehensive assessment of vigilance performance was
possible, children with FAS showed better performance on these computerized
tasks than did non alcohol-exposed ("normal") children, while the ADHD-
diagnosed children were significantly impaired. Based also on standard
checklists and observation of behavior, children with an ADHD-diagnosis could
be discriminated but children with alcohol exposure were no different from
controls.

Similarly, Fried et al. (1992) reported that alcohol exposure (among
middle-class, white, social drinkers in Ottawa) resulted in lower levels of
impulsivity on a standard CPT task, a finding that is consistent with those in the
Atlanta sample but inconsistent with those of Streissguth et al. (1986) and
Nanson and Hiscock (1990), who used a group of clinically referred, Native
American children in Canada. With a sample of lower-class white and African-
American children in Cleveland, Boyd et al. (1991) found no effects of alcohol
exposure on attention at age 4 years, 10 months.
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There are few studies of older school aged children who have been
exposed to alcohol. In the only prospective study of mild to moderately exposed
children without dysmorphia who were followed into later childhood, Olson et
al. (1992) obtained teacher ratings and academic scores for the Seattle sample at
age 11. They found that measures of ''binge" drinking (more than five drinks per
occasion) during pregnancy were most highly related to later academic
difficulties. These children were described by teachers as distractible, restless,
and lacking in persistence in contrast to other children in the sample. They were
also identified as having problems with processing and reasoning. The authors
caution that while similar problems were noted in this cohort of children at 7
years, there were differences in the pattern of deficits from one age to the next.
In addition, in this normally functioning cohort, the social problems that were
observed at this time were not related to prenatal exposure. Therefore, the
impact of prenatal alcohol exposure on school age children remains to be
clarified.

Adolescence In clinical populations, adolescents with FAS are considered
to have significant deficits in intelligence, learning, academic achievement, and—
more particularly—in social behavior (LaDue et al., 1989; Spohr et al., 1993).
In addition, there are grounds for concern that these youth are at much greater
risk for substance abuse than others of this age due to familial exposure and
potential effects of their prenatal exposure.

Although the description of school aged children with FAS is often very
negative, adolescents are described in more negative terms still (Dorris, 1989).
In a follow-up of German adolescents with FAS and the so-called fetal alcohol
effects (FAE), Spohr et al. (1993) identified persistent developmental and
psychiatric problems, and described the children's prognosis as "gloomy."
Correlations with behavioral outcomes suggested that facial dysmorphia was a
strong predictor of persistent pathology. The researchers also noted that in
almost all cases, clinically referred children's caregiving environments were
"highly disorganized." Lemoine and Lemoine (1992) reported similar outcomes
in a 20 year follow-up in France.

Streissguth and colleagues (Streissguth et al., 1991; Streissguth and
Randels, 1989) have followed a number of clinically referred individuals,
diagnosed as FAS and the so-called fetal alcohol effects, and reported on
outcomes in adolescence and young adulthood. Intellectual deficits persisted, as
did some dysmorphic features. Puberty was delayed in some males and was
associated with weight gain in females. Very poor social outcomes were
observed in these affected individuals, with adaptive behavior and social
judgment impaired to a greater extent than intellectual functioning.
Dysfunctional environments were common (see below). In this sample, as in
others, alcohol and other substance abuse was often reported, raising a concern
that this group may be at higher risk for such outcomes.

Streissguth and colleagues also have reported on the performance of a large
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prospectively followed cohort of 14 year olds whose mothers drank moderately
during pregnancy. They evaluated attention and short-term memory (Streissguth
et al., 1994a), as well as academic performance (Streissguth et al., 1994b),
among these clinically normal, middle-class, young people. In examining
attention and short-term memory, a number of measures were used, with
selection based on the theories of Mirsky (1989). A measure of maternal
"binge" drinking—Average Drinks per Occasion, Prepregnancy Recognition—
was the best predictor of the child's performance at age 14. Of the 52 outcome
measures used, CPT vigilance performance (variable response rate and
impulsive responding), Talland letter cancellation (total correct and false
alarms), and number of trials on a computerized "stepping stone" maze were
most highly related to prenatal exposure.

When two measures of academic ability were evaluated in this same cohort
(the Arithmetic Subtest of the WISC-R and the Word Attack Subtest of the
Woodcock Reading Mastery Test), there was a significant relationship between
academic problems (e.g., "word attack skills" and mathematics problems) and
prenatal alcohol exposure in what the authors described as a "dose-dependent"
manner. The authors also report a strong correlation between 7 year old and 14
year old math performance, particularly among those children showing early
deficits whose mothers reported heavy drinking during pregnancy.

Adulthood With the exception of the clinical studies by Streissguth et al.
(1991) and Lemoine and Lemoine (1992) cited above, there are no systematic
studies of adults with FAS. Thus, there is no information about longevity,
sexuality, parenting, vulnerability to disease or mental illness, or other data that
would be valuable in planning for these individuals. Anecdotal information
suggests that the prognosis is poor and includes a higher risk for substance
abuse, criminal behavior, deteriorating mental health, and similar problems.
However, it is unwise to generalize from such fragmentary information.

Key Questions for Planning Interventions

For the clinician, as well as the research scientist, there are several
important questions that must be answered in order to plan interventions with
individuals with FAS, partial FAS, and ARND:

1.  Patterns of development: Are there discernible developmental patterns
among these individuals, so that children can be identified and their
development and behavior predicted?

2.  Etiology: Are the behaviors seen in alcohol-exposed children with alcohol
effects the result of prenatal exposure to the teratogen (and thus the result
of specific or generalized brain damage); are these behaviors typical of
children who have been the victims of abuse and neglect (and thus the
result of attachment
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disorder, dysfunctional families, and other social problems); or are the
behaviors a result of an interaction between brain structure and later
experiences?

3.  Specificity: Are the behavioral deficits reported in alcohol-exposed children
specific to FAS and ARND or are they simply secondary to mental
retardation or borderline intelligence? If the behaviors seen in children with
FAS are no different from the behaviors usually seen in others with mild
mental retardation, then no special educational or intervention efforts may
be warranted.

Patterns of Development

The first question is whether there are discernible patterns in the
development of prenatally exposed children. A review of existing information
about the development of these children suggests the following conclusions:

1.  The data base is limited: Conclusions about individuals with FAS, ARBD,
and ARND are based on a relatively few studies. Although there are
hundreds of experimental studies (particularly animal models), the
information available from well-conducted clinical studies and prospective
studies is very limited. The research paradigms that are required to
investigate the effects of prenatal exposure are very difficult to carry out.
Working with clinical populations involves difficulties with regard to
prenatal exposure to substances of abuse, the clinical populations can be
difficult to work with and there are multiple confounding factors. Similarly,
the use of longitudinal samples, which provide a rich data base, also has
some technical difficulties. It is very labor intensive and financially
expensive to carry out such studies. Problems can arise with selective
attrition of subjects from the sample and with interpretation of the repeated
assessments that are usually done with the sample. Because these samples
are so difficult to identify and follow over time, individuals may be
assessed repeatedly with various psychometric instruments, so that the
results are subject to possible error due to multiple comparisons. In
addition, even when an effect is repeatedly found within the same sample,
it is necessary to cross-validate the experiment with a different group to
confirm that the outcomes are not a function of the particular sample under
study rather than of the "population" of affected individuals in general.

2.  There is a great deal of variability in outcome: For this reason, it is difficult
to generalize about the child with FAS or the alcohol-exposed individual
who shows few or less distinct physical signs but is suspected of having
behavioral effects (ARND). In some cases, individuals with FAS can be
identified during infancy because they show significant deficits early and
persistently. More mildly affected individuals have a much more variable
developmental course, and it may be difficult to fully discriminate
outcomes associated with teratogenic exposure from the effects of other
environmental factors in such cases. Finally, many individuals are
unaffected by any reasonable criteria.
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In addition, because research has been limited, as well as confounded by
difficult-to-control environmental factors, firm conclusions about behaviors
associated with fetal alcohol exposure are premature.

3.  Early identification is possible in some cases: Identification is possible in
the neonatal period (Abel et al., 1993), particularly in the severely affected
child with obvious physical effects and in infants who show behaviors
associated with withdrawal.

4.  Effects of prenatal exposure appear to become more significant later in the
child's development, perhaps due to the nature of a disorder that may affect
behaviors associated with more mature social functioning.

Effects may be mild during infancy, and many affected children may not
meet the criteria for early intervention programs during this time (Coles and
Platzman, 1992; Streissguth et al., 1993). This situation may occur for several
reasons, including (1) the nature of cognitive and motor development; (2)
limitations in measurement of cognitive processes during this time; (3)
cumulative effects of the interaction of the biological insult and nonoptimal
environments; and (4) the type of neurological damage associated with prenatal
alcohol exposure. These possibilities should receive more research attention.

Preschool children with FAS may appear to be friendly and social and to
have adequate language skills despite (sometimes) significant cognitive and
motor deficits. Among mildly exposed children who have been followed
prospectively, language skills appear to be preserved relative to visual or spatial
skills, but there are significant (and very specific) deficits in communicative
skills in the more affected children who qualify for a clinical diagnosis
(Abkarian, 1992).

Cognitive and academic problems are manifest at early school age and
appear to involve specific deficits in math skills, some visual or spatial skills,
and sequential processing. At this time, in clinical samples, an increase in
behavior problems is also reported. These deficits can be identified as early as 5
to 7 years of age with appropriate testing.

Behavioral and social problems appear to worsen with age even in the
more mildly affected children. In clinically referred samples, adaptive behavior
is not consistent with intellectual ability (Streissguth and Randels, 1989).

Attentional disorders have been widely reported in clinical samples. In
empirical studies, there has been very mixed support for this association.
Clearly, this is an issue that should receive more research attention, given the
potential for misdiagnosis and inappropriate treatment.

In adolescence, affected individuals are reported to have unique
neurocognitive and social problems, although most such conclusions have been
based on case reports and clinical studies. In addition, alcohol-affected children
and adolescents are often identified in minority populations (Coles et al., 1991a;
LaDue et al. 1989; Nanson and Hiscock, 1990) and in clinically referred
samples (Streissguth et al., 1991), making it difficult to determine whether
observed behavior
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problems result from prenatal alcohol exposure, associated factors such as SES,
family dysfunction, and substance abuse, or are secondary effects of mental
retardation. Because systematic studies are so rare, there is an even greater need
for more empirical research about older children, adolescents, and adults with
this disorder than for younger individuals.

Etiology

The second significant question is whether developmental problems seen
in alcohol-exposed children should be attributed solely to the effects of the
teratogen on neurological functioning, solely to the effects of environmental
factors such as social class and dysfunctional families, or to some combination
of the two.

At present, there is no easy answer to this question. Although it is logical
to assume that outcomes result from interaction between the child's biological
status and the caregiving environment, such a statement is too general to
provide meaningful guidelines for intervention and treatment.

Neurobiological Markers of Prenatal Alcohol Exposure Animal studies as
well as clinical reports support the belief that prenatal exposure to alcohol
affects both the structure and the function of the brain. Support for this view
comes from neuropathological studies as well as from more recent reports using
newer imaging methods (Clarren, 1986; Mattson et al., 1992; Swayze et al., in
press). Together, these reports indicate abnormalities affecting a number of
brain regions in many, but not all, affected individuals (see Chapter 4 for a
review of this material).

Several investigators have begun to examine the possibility that children
with FAS show a similar pattern of deficits to those who have frontal lobe
damage (Damasio et al., 1994; Mateer and Williams, 1991; Shallice and
Burgess, 1991). Specifically, those persons with FAS show impaired judgment,
lability, poor impulse control, and deficits in social and adaptive functioning
similar to the kinds of problems seen in patients who have frontal lobe injuries
as well as similar learning problems (Santoro and Spiers, 1994).

Most of these data on children with FAS have not yet been published and
have been made available only through personal communication (J. Male, July
1994) and presentations at professional meetings (Clarren et al., 1994; Coles et
al., 1994a,b; Kodituwakku et al., 1994; Kopera-Frye et al., 1994). However,
these few studies present convergent data that strongly suggest that
investigation of this area of functioning could provide a useful model for
understanding the deficits seen in individuals with alcohol effects.

Environmental Factors Associated with Prenatal Alcohol Exposure 
Having briefly described the characteristics often seen in individuals with FAS
and
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ARND, and having discussed evidence suggesting that neurological damage
may account for the associated behavior, it is now necessary to review some
environmental factors that must be taken into account in planning intervention
and treatment. Because children, including alcohol-affected children, develop
within a family and a community, their caregiving environment must be given
careful consideration as well. However, although it is widely assumed that the
caregiving environments of many individuals with FAS are nonoptimal, the
social and environmental factors that may affect their development have not
been adequately investigated. Rather, most research efforts have focused on the
specific teratogenic effects of the prenatal alcohol exposure (see Streissguth et
al., 1993) and have treated environmental factors as "confounders." Because
such factors may significantly impact alcohol-affected children either
independently or interactively, it will be necessary to investigate these issues as
well, despite the real difficulty in doing so.

Alcohol abuse and dependence affect the parents' ability to function
adequately in many areas (Famularo et al., 1992). Problems often begin during
the prenatal period with poor maternal health and inadequate prenatal care (see
above) and continue after the birth of the child. For the alcohol-exposed child,
as well as all other children, the postnatal rearing environment is of major
importance. Alcohol-affected children who remain in the custody of biological
mothers who are still abusing alcohol are at risk for failure to thrive and for
physical or emotional neglect and abuse (Lemoine and Lemoine, 1992;
Streissguth et al., 1985). Even the mother who is attached to the child and well
motivated may have inadequate personal resources and social support to enable
her to deal with the special needs of the alcohol-affected child (Wilson et al.,
1984). This problem occurs, at least in part, because many alcohol abusing or
dependent women were themselves reared in dysfunctional families and were
themselves the victims of abuse, neglect, and perhaps, prenatal alcohol
exposure (Briere and Zaidi, 1989; Cohen and Densen-Gerber, 1982). Because
of their own backgrounds, as well as their current life-styles, they may have
little to bring to their parenting roles.

For these reasons, an argument can be made that even in the absence of the
effects of prenatal alcohol exposure, children might show poorer long-term
outcomes due to being reared by addicted parents. There is an extensive
literature on the children of alcoholics (Brown, 1991; Earls et al., 1988), and
such children are often found to have a higher risk for developmental and
behavior problems, probably as a result of unstructured, chaotic, and abusive
homes. In addition, research suggests that children of alcoholics are at risk for
psychological and emotional problems, including depression, low self-esteem,
and learning difficulties (Brown, 1991). However, these findings should be
viewed with caution. In such studies, it is often difficult to separate genetic,
familial, and environmental factors. In addition, the description of the effects of
being the child of an alcoholic varies considerably depending on whether it is
from a clinical perspective (Brown, 1991) or from an experimental perspective
(Sher, 1991). In experimental
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studies, effects that are found often are not specific to children of addicted
parents but, rather, appear to be the common result of parental dysfunction and
psychopathology.

Caregiving Instability: Disruption in the Lives of Alcohol-Affected
Individuals Anecdotal evidence suggests that children with FAS, ARBD, or
ARND are more likely to have negative caregiving environments than are
typical children or children with other disabilities. The first risk for these
children is loss of their biological parents. Some investigators have noted that
there is a high mortality rate among alcoholic women who give birth to children
with FAS, as well as among women who report using alcohol in pregnancy
(Bahna et al., unpublished; Hymbaugh et al., 1995). Spohr et al. (1993) in
Germany reported that 11 of 60 mothers of children with a diagnosis of FAS
(18.33 percent) had died by a 10 year follow-up. May et al. (1983) found a
maternal mortality rate of 23.1 percent at the time of the child's diagnosis in
their sample of Native Americans who were assessed between infancy and 17
years (with a mean age of about 6 years). Mena et al. (1986) found a rate of 30
percent (10 of 34) in a Peruvian sample at the time of diagnosis.

Clinical observation also suggests that children with FAS or possible
alcohol-related effects often come to the attention of protective service agencies
and frequently may enter foster care or be placed for adoption. In 1991, the
most recent year for which comprehensive information is available, 429,000
children were in foster care in the United States. This represents an increase of
60 percent since 1986. However, the population of "young children" in foster
care (defined as less than 3 or less than 5 years of age, depending on how states
kept statistics) increased at a greater rate still. In a General Accounting Office
report (U.S. GAO, 1994), three states that accounted for 50 percent of the total
number of children in foster care—California, New York, and Pennsylvania—
reported an increase of 110 percent in that age group over a five-year period.
"Neglect" and "caregiver absence or incapacity" were the primary reasons for
the removal of young children from their families in these states (68 percent in
1991). Examination of a random sample of case files at one major location in
each state found that 78 percent of young foster children had a least one parent
who abused alcohol or other drugs, and prenatal alcohol exposure was explicitly
cited in 7.1 percent of these cases.

When clinical studies focus on the caregiving environment of individuals
with a diagnosis of FAS, many of these children are reported to have
experienced changes of custody and loss of their biological parents. Table 8-1
lists some of these studies and the patterns of caregiving reported in alcohol-
exposed children. Because of the way in which data were collected, as well as
different laws and customs in different locations, it is sometimes not clear
whether children in out-of-home placement are in foster care or with relatives,
or whether there have been multiple placements. Institutionalization is rare in
the United States at the present
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time but more common elsewhere. For these reasons, it may be difficult to
compare studies. However, despite these differences, it is evident that children
affected by prenatal alcohol exposure are at high-risk for caregiving instability
and loss of family.

In understanding the development and behavior of alcohol-affected
children, it is necessary to take these environmental factors into account.
Children who have been abused or neglected and who have experienced
environmental instability are negatively affected by these experiences. They
usually show effects on emotional and behavioral functioning and may have
cognitive deficits as well. In designing research and interventions, these
environmental factors will have to be considered.

Specificity

Clinical reports suggest that individuals with FAS have behavior problems
that are common to most and attributable to alcohol-related brain damage.
However, it is not clear that the behaviors reportedly shown by alcohol-affected
individuals are different from those shown by other persons who are mentally
retarded, have specific learning disabilities, are diagnosed with ADHD, or have
been reared in dysfunctional families. Although studies have been done of
groups of affected individuals, rarely have these groups been compared to other
clinically diagnosed groups to identify factors specific to those who have been
exposed to alcohol. For this reason, it is currently unknown whether the
behavior problems reported in children and adolescents (Spohr et al., 1993;
Streissguth et al., 1991) with FAS are specific to this group or are common to
individuals with complex intellectual deficits.

One study compared children with a diagnosis of FAS and the so-called
fetal alcohol effects to children of the same age and social status who were
diagnosed with ADHD (Coles et al., 1994a,b). Whereas the children were
similar in intellectual ability (mean IQ 81.44 versus 82.85), neuropsychological
assessment revealed strikingly different patterns of deficits on a number of
measures of "attention" (Mirsky, 1989). Although limited in scope, these results
suggest that there may be distinct patterns of deficits in alcohol-affected
children that can be identified and discriminated from other clinical groups. If it
is true that there are specific problems in children with FAS and ARND, it may
be possible to design targeted prevention efforts that will help to avoid the more
negative outcomes that have been observed.

INTERVENTION AND PREVENTION OF SECONDARY
DISABILITIES

Prenatally exposed children are born at biological and social risk, and it is
easy to predict that they will eventually show negative consequences. Although
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in some cases the prenatal exposure may have had permanent effects, it
still might be possible to avoid the development of secondary disabilities in
these individuals by early identification and appropriate treatment over the life
span. Table 8-2 presents an overview of the points in development at which
intervention or treatment might be instituted for either parent or child. While
these represent points at which interventions could and sometimes do occur,
there has been little research done to determine whether there are positive
changes in patient outcomes.

It is assumed that many children with FAS or other alcohol effects are
receiving medical and therapeutic services of many kinds through private and
public programs (e.g., Medicaid and Supplementary Security Income) and
educational services through federally mandated Early Intervention Services,
Head Start, or Special Education Services when they reach school age. In some
states, Child Find and other systems include parental substance abuse or
''prenatal exposure" among the indicators of high-risk status, and such children
can be routinely referred to tracking programs (see Anderson and Novick, 1992,
for an overview of the federal response to the problem of FAS and pregnant
women who abuse alcohol). As adults, disabled individuals may be treated in
many different public and private systems.

However, although many children and adults affected by alcohol must be
receiving services of many kinds, there is no systematically compiled
information available describing the number that receive services or the kinds
of services received by individuals with FAS or other alcohol-related deficits
(Anderson and Novick, 1992). Legislation in 1989 required that state health
departments begin annual reporting of the incidence of FAS as part of their
responsibilities under the Maternal and Child Health Block Grant Program
(U.S. DHHS, 1990). However, it has not always been easy to acquire the
necessary information to compile such
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reports. The Centers for Disease Control and Prevention (CDC) has provided
funds to a number of states to facilitate the identification of cases of FAS and to
improve surveillance. In many cases, these systems have encountered
difficulties due to issues of confidentiality, inaccurate diagnosis in the neonatal
period, and the use of different methods of categorization by systems that
provide services (see Egeland et al., submitted for publication). For instance,
many children with medical conditions related to FAS may not be given the
International Classification of Diseases-10 code that specifies fetal alcohol
syndrome (i.e., 760.71) but may be identified as showing failure to thrive
(783.4), otitis media, mild mental retardation (317.0), developmental delays
(319; 783.4), and so on. If the Medicaid, or other medical providers', data
systems are accessed, the relationship between these conditions and FAS or
ARND may not be evident. Similar problems exist in identifying the number of
children who may be receiving Early Intervention or Special Educational
Services in the states. Because FAS, ARBD, and ARND are not among the
conditions identified as qualifying a child for services, such children will be
listed under other, broader categories (e.g., mild mental retardation, behavior
disordered, other health impaired). This has negative implications for
surveillance, indicated prevention, and treatment.

Medical and Therapeutic Intervention

Children affected by maternal alcohol exposure have intervention needs in
numerous areas. They need a primary care physician and may need specialty
consultation in neurology, endocrinology, ophthalmology, otolaryngology, and
developmental medicine. In order to manage behavior issues they may need
psychiatric help with drug management, psychologists to help with behavioral
issues and therapists to help the family to come into agreement on how to
manage and cope with the alcohol-affected individual. Educators, speech and
language therapists, occupational therapists, and educational psychologists are
almost always needed in helping to develop and monitor individual curricula.
Finally the family may need help with social service supports. With adolescent
and young adults with FAS there may be the need for birth control, alcohol
treatment, and liaison with the criminal justice system.

While the family's physician is often called on to help in organizing the
professional care needs of an FAS patient, a primary pediatrician or family
physician will often feel ill equipped to handle management which is so
complex and requires contact and working relationships with professionals in
such disparate disciplines. Therefore it makes intuitive sense that the
management of these patients would best be served through development of
professional, multidisciplinary teams along a developmental disability model.
To date there is no information in the literature describing this model of care
with this specific condition and the advantages and drawbacks to this approach.

When the child has been identified through medical or educational screening
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as needing further services, a comprehensive diagnostic assessment is
recommended that should focus on medical, developmental, psychological,
educational, social, and adaptive functioning. The particulars of this evaluation
will depend on the age and cognitive status of the child. Because of the
possibility of fine and gross motor delays, assessment of the infant and
preschool child should include physical therapy and occupational therapy
assessments. Assessment of speech and language function is also important.
While there are almost no data on the effectiveness of such treatment in young
children with FAS or ARND, Morse and Weiner (in press) cite two non-U.S.
studies (Bierich, 1978; Koranyi and Csilky, 1978) reporting that standard kinds
of medical treatment and early intervention services (e.g., occupational therapy)
were associated with more positive outcomes.

The efficacy of psychotropic drugs in patients with FAS is not well
established. Children are often referred for treatment of ADHD, and
methylphenidate is usually the drug first tried for intervention with the
symptoms of attention-deficit disorder. The frequency of success with this agent
is anecdotally less than in children with ADHD of nonteratogenic cause. When
methylphenidate is not successful, other drugs may be helpful, but no specific
agents can be recommended at this time.

Educational Interventions for Alcohol-Affected Children

Some, although not all (see below), alcohol-affected children qualify for
existing early intervention and special education services. Those who meet the
criteria set forth in Public Law 94-142 and Public Law 99-457, which provide
for the education of handicapped individuals under 21 years of age, can receive
such services. The specific criteria for inclusion in programs are different in
different states and even in different jurisdictions within states. In general,
children aged 0 to 3 years are served in early intervention programs, and those
in kindergarten and above (age 6 to 21) in the school setting. Services for
preschool children (3 to 5 years of age) are much less standardized (see
Anderson and Novick, 1992; Smith, 1993). Children older than 3 years who are
at risk due to social deprivation, as well as other kinds of disabilities, can be
served by Head Start programs.

At the present time, there are no empirical studies available of the effects
of educational intervention, either generalized (the standard services offered to
all qualifying children) or specific (programs specifically designed for those
with FAS or ARBD), on alcohol-affected children. A review reveals several
types of literature that bear on the issue of educational interventions with this
group: (1) articles that review the known characteristics of alcohol-affected
children and speculate on the meaning of these characteristics for the educator
(Conn-Blowers, 1991; Davis, 1992; Nadel, 1985; Ugent et al., 1986); (2) case
studies of children and clinical reports of effective teaching methods like those
collected in Kleinfeld and Wescott's (1993) book Fantastic Antone Succeeds!;
and (3) discussions
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of programmatic approaches to these problems (e.g., Smith, 1993; Troccoli,
1992; Vincent et al., 1991).

Faced with a lack of published information about teaching methods and the
effectiveness of treatment for alcohol-exposed children, Kleinfeld turned to
what she called the "wisdom of practice" and collected reports of those
experienced in working with FAS (Kleinfeld and Wescott, 1993). Some
experienced teachers (Kvigne et al., 1993; Phillpot and Harrison, 1993; Tanner-
Halverson, 1993) have developed methods that they find effective in working
with alcohol-affected children and, in some cases, have shared these methods
with other educators through in-service training and workshops. When these
teachers' methods are examined, it is clear that their suggestions are well
grounded in an understanding of young children and in practical knowledge
about teaching. It is not clear, however, that these methods are of relatively
greater value in alcohol-affected children than in other groups.

These suggestions are similar to those mentioned by Vincent et al. (1991)
in their discussion of educational methods for children of substance abusers.
They mentioned a number of assumptions and techniques that have proved to be
useful in the school setting (Cole et al., 1989). These techniques include
attitudes toward the child (e.g., the child should be seen as an individual, not a
diagnosis), rules about professional relationships (e.g., all professionals
involved with the family should meet regularly), and specific classroom
techniques (e.g., curricula should be developmentally appropriate and involve
experiential learning).

These suggestions, as well as those made by other experienced teachers
(e.g., expand a child's verbalization; provide clear, unambiguous rules that are
consistently enforced) are all sensible and humane. They are effective methods
for use with children in general. However, to determine whether they are more
or less effective with children with fetal alcohol effects, evaluation of methods
and programs will be required. Such program evaluation should be directed at
answering the following questions:

1.  Is the method effective? Before recommending that a particular strategy or
program be used, it first must be tested to see if it improves performance
for children in general; for children with FAS or other alcohol effects; and
for alcohol-affected children with different characteristics (i.e., age,
cognitive status, family structure, clinical history).

2.  What are the effective elements of the program? If a strategy seems to have
potential, it is important to define the specific elements of the program and
how each functions. Are all elements equally valuable? Some of the
elements to be examined might include specific teaching methods, number
of hours in the class, or a particular theoretical underpinning that guides
intervention methods.

3.  What aspects of development are affected? At what aspects of the
individual's development is the intervention directed? Are there changes in

THE AFFECTED INDIVIDUAL: CLINICAL PRESENTATION, INTERVENTION, AND
TREATMENT

178

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


outcome associated with various aspects of development—cognitive,
social, behavioral, and so on—as a result of exposure to the methods under
study?

4.  Are the effects persistent? Experience with other intervention programs
directed at children with other kinds of developmental disabilities has
indicated that effects may not be persistent unless intervention is continued.

Although these questions may seem difficult to answer, similar problems
have been addressed in working with other kinds of developmentally affected
children. In studying autism, for instance, the parameters necessary to effect
positive changes have been established through empirical research (Rogers and
Lewis, 1989; Simeonsson et al., 1987). In evaluating the effectiveness of early
intervention for low birth weight, high-risk infants, Ramey and colleagues
(Bryant and Ramey, 1987) have described the parameters of effective
interventions and, therefore, provided recommendations that can be used in
designing future programs. Such rigorous evaluations of treatments and
interventions can be used as models in designing methods for intervention with
children with FAS.

Other Interventions to Improve Outcomes for Affected
Individuals

In addition to medical and educational interventions directed at affected
individuals, other strategies have been considered to improve outcomes for
alcohol-affected children and adults.

Professional Training and Education of Policymakers

FAS, one of the most common causes of mild and moderate retardation, is
often not diagnosed correctly (Little et al., 1990). There may remain a stigma
associated with alcohol abuse by women that makes it difficult for professionals
to approach them, or the experience of interacting with such families may seem
aversive. It may also be true that the training provided to most professionals in
this area is not adequate. Research suggests that few professionals working with
children have adequate training in identifying and treating the effects of fetal
alcohol exposure in children (Good et al., 1990; James Bowman Associates,
1994; Weiner et al., 1988), although programs such as Weiner's that have
provided professional education have been successful.

A survey conducted in Washington State in 1994 (James Bowman
Associates, 1994) suggested that both the identification of affected individuals
and the provision of services could be improved by better training of providers,
many of whom, in both public health and social service roles, expressed
discomfort in dealing with substance abusers. Problems identified in this area
included lack of specific assessment methods and inadequate training of
clinicians in making the diagnosis and of those providing education and
intervention services. Recommendations made as a result of this survey
included improved surveillance; enhancement
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of the availability and accessibility of high-quality diagnostic services;
development of a reporting system to monitor FAS, ARBD, and ARND; and
improved training of professionals.

Support for Families

Because the child is being reared within a family, whether the biological
family or an adoptive or foster family, intervention for the prevention of
secondary disabilities in alcohol-affected children must address the needs of the
family as well. The way in which this support is provided will depend on the
age of the child and the kind of family situation that exists.

In infancy and the preschool period, most early intervention services are
carried out in the context of the family. This pattern is generally true in any
case, but it is also supported by Public Law 99-457, Part H, which requires that
in the provision of treatment to children with developmental disabilities, the
family's needs be considered. As a result, much emphasis is currently being
placed on family involvement in the process of therapy and intervention.
Although there are excellent reasons, both historical and practical, for this
emphasis, it may result in difficulties in treating the children of substance
abusers if appropriate care is not directed at dealing with such families. Early
intervention activities are often based on a middle-class model that assumes
more resources, particularly on the part of the child's mother, than may be
present. There may also be assumptions made about the efficacy of intervention
in infancy (Farran, 1990) and the parents' ability to act as therapists (Seitz and
Provence, 1990) that may not be appropriate in families where alcohol abuse is
a problem.

In dealing with both families who have produced a child with FAS and
those caring for these children in foster or adoptive situations, it is necessary to
examine the extent of coping abilities. Most families are stressed by the
practical and emotional problems associated with rearing a child with
developmental disabilities and the coping abilities of alcoholic families may be
especially limited. As a result, such families or such mothers may need more
services and support than is usually provided (or available). If the mother is still
using alcohol, denial and all the other concomitants of her addiction process
will interfere with the child's treatment. If the mother is recovering, the child's
diagnosis may be very stressful and may interfere with her recovery process.
Guilt over the child's disability will have to be faced and worked through, and
plans made for the future. In addition, costs and problems involved in treatment
may be overwhelming for a family with limited resources.

Parenting education can be an effective adjunct to other treatments and
educational interventions. In women who are addicted to alcohol, childhood
traumas often have contributed to current maladjustment. Frequently women
have not had the experience of adequate parenting themselves, and their skills
as parents are limited. Dysfunctional rules learned in the family of origin can
result in a
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transgenerational cycle of deficient parenting (O'Gorman and Oliver-Diaz,
1987). Parenting education programs with addicted mothers have had
demonstrated benefits for both mother and child (Lief, 1981).

Because of the high incidence of abuse and neglect, alcohol-affected
children often come into the foster care system or are placed for adoption (e.g.,
Egeland et al., submitted for publication). Unless well prepared for their care
(Bliss et al., 1993) and given adequate systemic support, foster families can be
stressed by the special needs of alcohol-affected children who often exhibit the
behavioral effects of neglect (attachment disorder), abuse (posttraumatic stress
disorder), and poor socialization, as well as the effects of their prenatal
exposure. Some adoptive families intentionally choose "special needs" children,
but others are as dismayed as biological families to learn that their children are
developmentally delayed or otherwise disabled. It may take the family years to
realize that the child's impairments will not be outgrown or repaired by their
loving care (Dorris, 1989). These families may have to cope with the loss of
their hopes for a healthy normal child or their feelings that they can somehow
cure the child of this affliction.

Like other parents of handicapped children, families who have adopted
children with FAS, ARBD, or ARND are often interested in participating in
support groups so that they can share their feelings as well as information about
their children. Because adoptive and foster parents often feel a good deal of
anger toward the child's biological mother due to her drinking, some prefer
separate support groups for foster or adoptive parents and biological parents.
Others prefer meeting in joint support groups, finding that in this way the sets
of parents are better able to come to terms with each other. Support groups have
been formed in a number of states, but their effectiveness has not yet been
evaluated.

LIMITATIONS AND BARRIERS TO THE PROVISION OF
SERVICES

Although many individuals with FAS and related problems are receiving
customary services, not all are eligible for services, and some who are do not
come to the attention of social or educational agencies early in life. Some of the
problems in providing treatment to alcohol-affected individuals have been
identified. The Washington State survey (James Bowman Associates, 1994)
noted that there were several reasons why individuals with FAS were not
identified. First, FAS is not a recognized diagnostic label in most existing
service systems and, therefore, does not establish eligibility for affected
individuals. In turn, this lack of diagnostic status prevents access to existing
services, particularly for parents who are not able to "negotiate the system."
Finally, as discussed above, most alcohol-affected individuals require more than
one type of service, and this problem requires that agencies cooperate with each
other, which is often very difficult.
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Accurate Identification

It has been noted by a number of professionals (e.g., Clarren et al., 1987)
that individuals with FAS are sometimes not identified during infancy. It may
be very difficult to identify such children. However, it is also true that many
health care and educational professionals, particularly those who are working
with children beyond early infancy and those in the private sector, are not
familiar with the range of effects associated with FAS, ARBD, and ARND, and
do not understand the implications of these diagnoses for the child's
development. In recent surveys of physicians, nurses, foster parents, and others,
respondents have indicated that the majority of their information about the
effects of substance abuse in pregnancy came from media reports, many of
which are inaccurate (Coles et al., 1991b; Good et al., 1990; Morse et al., 1992;
Nanson and Bolaria, 1991).

While most professionals may know that FAS involves facial dysmorphia
and the potential for mental retardation, the most frequently described concern
is externalizing behavior that is usually attributed to ADHD or hyperactivity
(Astley, 1994). Because the research literature (see above) is inconsistent in its
findings about the attentional effects of alcohol exposure and because, in the
population of abused and neglected children usually referred for assessment,
such behaviors may have various etiologies (Zeanah et al., 1993), finding that
this is the characteristic most likely to be noted by clinicians is a matter of some
concern. Because accurate information about FAS, ARBD, and ARND is not
widely known among gatekeeping professionals, many other physical and
behavioral problems associated with exposure may be overlooked. In addition,
since the full range of problems associated with FAS has not yet been
established, there is an understandable lack of experience in dealing with its
consequences. A striking example of this problem was presented by Little et al.
(1990) who found that of 40 infants whose mothers were identified prenatally as
alcoholics, and who had the physical features associated with FAS, none were
identified correctly by medical professionals.

Although many providers are willing to serve children with FAS,
sometimes it is difficult to identify individuals accurately. At present, there are
no universally applied diagnostic criteria or instrument(s) for the diagnosis of
FAS, ARBD, and ARND. The Washington State survey (James Bowman
Associates, 1994) suggested that the accuracy and efficiency of diagnosis could
be improved through more extensive training of a wider range of clinicians and
the creation of regional diagnostic centers. The authors also suggested that the
confidentiality issues that often interfere with accurate diagnosis be reexamined
in order to develop more effective ways of using information while protecting
the rights of clients.

Eligibility and Measurement of Development

Another problem is related to the young child's characteristics and the
problem
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of measurement. From infancy through early school age, cognitive deficits are
usually "mild" and motor deficits are relatively subtle compared to those usually
treated in early intervention programs. Generally, to receive therapeutic
services, children must meet state or district criteria, which usually involve
standardized testing. Often, to receive services, infants and preschool children
must score less than 70 (2 standard deviations [SD] below the mean) on a
standardized test in at least one area of functioning (usually cognitive, motor, or
language development) or, in some cases 1.5 SD in two areas. Because alcohol-
exposed infants may not score in this deficit range during the first year, many
do not qualify for services during that time. It might be assumed, given that
children do not perform poorly on standardized tests during this time, that they
are not really damaged by their prenatal exposure but by other environment
factors. However, children with other conditions associated with later deficits
(e.g., Down syndrome) may not always score in the deficit range during the first
year due to the problem of measurement associated with infant tests. Because
the prognosis for children with Down syndrome is well known, however, such
children are usually not denied services.

Similar problems can occur when the child is older, as well. Many of the
indicators of adult cognitive and emotional functioning are, by definition,
missing in infants and preschool children (e.g., language, ability to care for
one's self). In currently available data from several sources, alcohol-affected
children who will later show mild retardation at school age, score in the low-
average range at 12 months and in the borderline range at 24 months (Platzman
et al., 1986). These patterns do not result solely from deficits in the validity of
test instruments or from poor reliability, but from the nature of the
developmental process itself and, probably, from the impact of negative social
environments and the particular kinds of brain damage caused by fetal alcohol
exposure (see above).

If further research confirms this pattern of declining scores with age,
children who need services might not be identified early enough during
development to receive preventive treatment but must wait until more severe
deficits become manifest. This raises concern, because it is much more difficult
to provide useful treatment (see Campbell and Ramey, 1994).

Inconsistency in Follow-Up

Inconsistency in follow-up may be due to many factors. To receive high-
quality services, parents of developmentally delayed children must be able to
act as advocates with educational and social service systems. When children
remain with their biological parents or with relatives, they can be influenced by
dysfunction within these families. Because of family problems, which may
include the impairments associated with substance abuse, these families can be
inconsistent in providing well-baby checkups and immunizations and in
following up on medical or educational recommendations (Wilson et al., 1984).
Unless severe
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abuse or neglect brings the child to the attention of authorities, children often
will not be noticed until they begin to fail at school or suffer from behavior
problems (usually externalizing) that bring them to attention. By this time,
usually early school age, it may be difficult to overcome the combined effects
of prenatal exposure and lack of educational or medical intervention. When
children are in the foster care system, they also may not receive adequate
services, for many well known reasons.

Even when developmental delays are noted, health and educational
professionals may not be experienced in dealing with alcohol abusing parents or
with the kind of family dysfunction that often accompanies addiction
(Beckwith, 1990). As a result of ineffective interactions with the child's
caregivers, treatment recommendations may not be followed. Wilson et al.
(1984) identified a number of children with FAS who needed medical and
social services. Mothers were noted to have poor psychological adjustment, and
half of them were still using alcohol. Because of their own difficulties, mothers
were found to be ineffective both in parenting and in their ability to make use of
medical or other available services that were needed by their affected children.
In another study of low-SES school aged children prenatally exposed to alcohol,
Coles and colleagues (unpublished data) found that although there was a high
incidence of medical problems noted in children who could be diagnosed with
FAS or possible alcohol-related effects, the use of health care, including
checkups, acute care visits, and emergency room visits, was lower in this group
than in SES controls.

SUMMARY: INTERVENTION AND TREATMENT

Although the most desirable way of dealing with fetal alcohol syndrome,
ARBD, and ARND is through prevention of the birth of an affected child,
provisions must be made for affected children when such efforts fail. Efforts to
prevent secondary disabilities will involve coordination of several levels of
identification, intervention, and treatment in order to maximize the child's
postnatal development. Such efforts will also require changes in professional
education, application of special educational methods, and changes in some
public policy agendas. As such efforts are undertaken, it is important to
recognize that although children are affected by prenatal exposure to alcohol, a
great deal of neurological development occurs postnatally, and if child care,
nutrition, and environment are adequate, it is probable that alcohol-exposed
children can make considerable progress. This is particularly true when the
insult has not been severe. Among other groups of high-risk children, adequate
education and training, together with protection from negative child rearing
environments and attention to predictable crises at various developmental
stages, can make the difference between achieving a reasonable degree of
independence and life satisfaction and more negative outcomes (Campbell and
Ramey, 1994).

Negative reports of developmental outcomes for children affected by
prenatal
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alcohol exposure are distressing, particularly when there have been attempts at
intervention and prevention over the child's life span. These outcomes have led
to the suggestion (LaDue et al., 1989; Spohr et al., 1993) that interventions,
including placement in foster care or adoption, do not change the prognosis for
children affected by prenatal alcohol exposure. Such negative ideas have
affected the way in which children with FAS, ARBD, or ARND are treated by
caregivers, health care providers, educators, and social service agencies (Conn-
Blowers, 1991; Streissguth, 1992). Clearly, there is a need for better
understanding of these issues. However, this understanding will require a
number of changes in the approach to this disorder. First, we must provide for a
well-organized strategy directed toward investigation of the clinical needs of
affected individuals.

RECOMMENDATIONS

The committee concludes that there are no specific programs to treat
children with FAS, ARBD, or ARND, and other efforts to prevent secondary
disability in these children are insufficient and inadequate. Given the known
value of early intervention, however, it is important to identify children with
FAS, ARBD, or ARND as early as possible. Thus, in the committee's view,
action to bring needed programs and efforts to an acceptable level must proceed
on a number of fronts. For example, as pointed out in other chapters, there is a
critical need for more consistent diagnostic criteria and better surveillance.
Application of these criteria requires the availability of well-trained
professionals in social services, education, and health care, as well as those
charged with developing policies that impact services for special children. The
committee, therefore, recommends the following actions to address these needs:

•   Clusters of high-quality diagnostic and treatment services should be
available locally and regionally.

•   Programs that offer training of professionals and that serve as resource
centers for schools and medical clinics should be established.

•   Programs serving children with FAS, ARND, or ARBD should meet the
special, complex needs of such children, including consideration of the
families involved and increased availability of parenting training for
caretakers (birth parents, foster parents, and adoptive parents).

•   Community outreach programs should be available to establish
appropriate lines of communication with clinicians, judges, police,
psychologists, teachers, and both birth and adoptive/foster parents.

•   Educational materials should be developed for professionals who deal
with school age children to increase their awareness of FAS, ARND, or
ARBD as a potential cause of ADHD-like behaviors, including
hyperactivity, and to facilitate their referral of such children to other
appropriate or needed services.
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•   Ways should be developed to address the issues of confidentiality that
apply to identifying and treating children exposed to alcohol (or other
substances) in utero.

•   Clinical practice guidelines should be developed for follow-up and
treatment of children with FAS, ARND, or ARBD.

A necessary complement to the above actions is an expanded knowledge
base. The committee, thus, views further research as essential to providing
adequate treatment of children affected by FAS, ARND, and ARBD. The
committee recommends additional research in the following areas:

•   research to distinguish the role of the postnatal environment in modifying
the effects of fetal alcohol exposure, including research on adopted versus
non-adopted children with these disorders;

•   research on the social and emotional status of school age children affected
by FAS, ARND, or ARBD and research on the existence of specific
impairments associated with these syndromes, particularly impairments in
attention, language, sensory integration, and other behavioral problems;

•   further basic research using animal models to examine the underlying
neurobiological mechanisms of behavioral and environmental
interventions over the life span; and

•   evaluation of the effectiveness of educational interventions on children
with FAS, ARND, or ARBD, possibly beginning with the examination of
educational interventions that look promising in case studies or in studies
of children exposed to illicit drugs in utero.
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9

Integration and Coordination: A
Concluding Comment and

Recommendation
There is no single, organized discipline within medicine that can, at this

time, logically be held responsible or accountable for the development of a
comprehensive approach to preventing and treating fetal alcohol syndrome
(FAS), alcohol-related neurodevelopmental disorder (ARND), or alcohol-
related birth defects (ARBD). Nor is there a single discipline in the broader
arena of health and health care appropriate for this role. The problem is
obvious. Primary care health care providers are frequently presented with the
opportunity to detect substance abuse and make referrals for treatment.
Psychiatrists and other mental health care workers also are responsible for
recognizing and treating substance abuse and dependence. Obstetricians and
family physicians are concerned principally with the prevention and
management of teratogenic exposure, while pediatricians and family physicians
manage birth defects in infants. Because the disorders pose health and
developmental problems over the life span, they have been variably managed
after the newborn period by pediatric subspecialists such as clinical geneticists,
developmentalists, child neurologists, and others. No group has yet shown any
interest in the management of FAS, ARBD, or ARND patients as adults.
Families affected by FAS frequently require the services of specialists in
substance abuse, developmental disabilities, and education. Therefore, these
disorders lie within the purview of many groups but are clearly not the full
responsibility of any one. All groups will accept, or have accepted, an interest in
handling an appropriate piece of the problem, but no one is in a position to lead
and coordinate. Hence, there is no group to which government can look for
leadership, and no group is focused on advocacy or comprehensive
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education about the disorders. Attention to FAS, ARBD, and ARND, then, is
structurally marginalized, and like any problem that falls between organized
disciplines, progress is unavoidably hampered. Both FAS research and service
delivery suffers.

Such structural marginalization is also evident in government, where it is
difficult to find a government system that is positioned to address these
disorders in a comprehensive manner. The National Institute on Alcohol Abuse
and Alcoholism (NIAAA) has lead responsibility for research on alcohol and
historically has played the major role in FAS research. The Centers for Disease
Control and Prevention recently has expanded its FAS activities beyond
surveillance into prevention. The Substance Abuse and Mental Health Services
Agency (SAMHSA) funds prevention and treatment demonstration projects for
substance abusing pregnant women, including women at risk for having a child
with FAS. The Health Services and Resources Administration co-funds some of
the SAMHSA programs and sponsors maternal and child health projects. The
Indian Health Service provides services to some populations at risk for FAS and
other alcohol-related problems. No agency has assumed responsibility for
research on interventions with people affected by FAS, ARBD, or ARND. No
agency has responsibility for coordinating the many services needed by families
affected by FAS and related disorders.

It is often difficult to achieve meaningful cooperation among government
research and services agencies for a given problem. Such cooperation, however,
can be facilitated by willingness of individual personnel to move beyond the
structural barriers of government bureaucracies. In most state governments,
agencies responsible for child neglect and abuse, foster and adoptive care,
health, education, criminal justice, and alcohol treatment are distinct entities.
Yet, interagency coordination of personnel and budgets is needed for state
governments to help patients and their families affected by FAS, ARND, or
ARBD, without involving the criminal justice and social service systems that
are focused on child abuse. At the federal level, there is similarly no single
agency responsible for all the programs or research needed.

It is clear that neither governmental structures nor the organization of
modern medicine and health care can be redesigned. Thus, the challenge is to
improve communication and cooperation among health, education, and social
services disciplines and government agencies. The committee believes that such
cooperation may best be addressed by the recommendations made to increase
professional education about FAS and its related disorders, and to establish
clinical practice guidelines for the management of patients and their families
(see Chapters 7 and 8). Further, the committee believes that any possible
coordination at a state level will depend first on leadership shown by federal
agencies to communicate with each other and to coordinate programmatic goals
and objectives.
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•   Therefore, the committee recommends that an interagency task force, or
other entity comprised of representatives from the relevant federal
research, surveillance, and services agencies, be established to coordinate
national efforts in FAS, ARND, and ARBD.

Lead responsibility for heading this task force should be assigned to
NIAAA, because it is experienced at encouraging research and at incorporating
research methodologies into all activities and has had the longest history in
addressing FAS. However, all member agencies should be willing and able to
translate research findings into service delivery and policy development
activities and be expected to contribute to and be consulted with about
achieving the overall goals of preventing FAS.

It is suggested that one of the top priorities of such a coordinating body
should be to forge interagency cooperation in the adoption of a common
terminology and set of definitions related to these disorders, such as proposed in
this report, and the design and implementation of national surveys to estimate
the true prevalence of FAS, ARND, and ARBD. At the same time, prevention
and treatment of secondary disabilities associated with FAS, ARND, and
ARBD, as well as prevention and treatment of alcohol abuse and dependence by
pregnant women and by women at risk of becoming pregnant, should be a high,
and long-term, priority of this coordinating body. Additional important areas of
focus should include basic research and communication among the basic and
clinical research communities and the health services community.
Recommendations for research in all aspects of FAS can be found in this report
and should serve as guidance for the coordinating body. Finally, the
coordinating body should take active steps to encourage and facilitate the
rigorous evaluation of all intervention programs.
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Department of Pediatrics and as Director of Clinical and Developmental
Research, Human and Behavioral Genetics Laboratory, in the Department of
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the University of Montana. Dr. May's research has focused on the epidemiology
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Surgeon General's Workshop on Drunk Driving in 1988, and has received
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focuses on Medical Informatics and Clinical Epidemiology. His current
research addresses the neurobehavioral consequences of prenatal alcohol and
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R. DALE WALKER is Professor, Department of Psychiatry and
Behavioral Sciences, University of Washington School of Medicine. He is also
Chief of the Addictions Treatment Center of the Veterans Affairs Medical
Center in Seattle. Dr. Walker received B.S. and M.D. degrees from the
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University of California, San Diego. He was awarded a Fellowship in Public
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Public Health in Zagreb, Yugoslavia, and a Fellowship in Gastroenterology by
the Royal Free Hospital in London. He has served as secretary of the
Association of American Indian Physicians, has chaired committees of the
American Psychiatric Association, and was an invited participant at the U.S.
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in 1991.
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Index

A
Aarskog syndrome, 79
Abstinence during pregnancy, 27, 103, 105

counseling for, 11, 146
encouraged as means of FAS preven-

tion, 9, 17, 27, 118
Academic performance, 69, 159, 163-164,

165;
see also Adolescence and post-puberty

development
Acetaldehyde adducts, 129-130
Active surveillance, 7, 91, 94-96, 97

linkages to treatment, 8, 97
proxy measures, 7, 95-96

Adaptive functioning, 73, 159, 163
Adolescence and post-puberty develop-

ment, 6, 36, 80, 158
behavior patterns, 165-166, 168-169
catch-up growth, 73, 75

Adoption, 13, 15, 67, 74, 171, 172, 181, 186
Adulthood, 19, 75, 166
Affected individuals, see Behavioral pat-

terns;
Cognitive performance;
Developmental stages and life span;
 Diagnostic criteria;

 Growth deficiency;
Incidence and prevalence of FAS;
 Physical anomalies;
 Secondary disabilities;
Treatment and intervention for FAS

children
African-Americans

FAS rates, 83
maternal drinking patterns, 103

Age
and drinking patterns, 106, 107,

108-109, 121
and subsequent pregnancies, 136
see also Developmental stages and life

span
Aggression 163
Alanine aminotransferases (ALT), 128-129
Alcohol abuse, 117

among FAS adolescents, 158
biological markers, 9, 109, 126-131
diagnostic definition, 5n, 29-30, 68, 74,

77n
social-environmental factors, 88-89,

100-102, 108-109
stigma of, 92, 94, 96, 112, 146
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see also Drinking among women;
 Drinking during pregnancy;
 Heavy drinking;
Treatment and prevention of alcohol

abuse
Alcoholics Anonymous (AA), 140
Alcohol-related birth defects (ARBD), 3,

5, 7, 77, 78-79, 80, 97
incidence and prevalence, 84, 97

Alcohol-related effects (diagnostic cate-
gory), 4-5, 76-77, 78-79, 80.

see also ''Fetal alcohol effects"
diagnostic criteria, 4-5, 67, 70, 76-77, 78

Alcohol-related neurodevelopmental dis-
order (ARND), 3, 5, 7, 77, 78-79, 80,
81, 97

incidence and prevalence, 97
Alkaline phosphatase (AP), 129
Aminotransferases, 128-129
Anger, 80
Animal models and studies intervention

and prevention strategies, 11-12, 15,
45-47, 144, 147, 155, 186

paternal alcohol exposure, 121
teratogenic effects, 6, 20, 22, 28, 37-41,

81
Antisocial behavior, 80
Anxiety, 80, 107, 108
Asian Americans, FAS rates, 83
Aspartate aminotransferases (AST),

128-129
Aspirin, 45-46
Attention, 15, 73, 159, 163, 164, 168, 186
Attention-deficit hyperactivity disorder

(ADHD), 69, 161, 164, 177, 182
Autopsy studies, 72

B
Babies, see Newborn period and infancy
Bartenders, 122
Baseline data, 7, 89-90, 97
Behavioral patterns, 4, 5, 17, 43-44, 73,

75, 76, 77, 81, 158-166
across developmental stages, 69,

159-166, 168-169
as diagnostic criteria, 3, 67, 69
etiology, 166-167, 169-173
of FAS adolescents, 165-166, 168-169
of newborns and infants, 160-161
research needs, 15, 186
research studies, 158-159
specificity to FAS, 13, 79, 167, 173
vignettes, 56-58

see also Alcohol-related neurodevelop-
mental disorder (ARND)

Behavioral Risk Factors Surveillance Sur-
veys (BRFSS), 100, 104, 105, 106

Binge drinking, 44, 68, 106, 165, 166
Biological markers, 6, 72, 81, 115,

126-131, 135, 169
of alcohol abuse, 9, 109, 126-131
research needs, 6, 9, 81, 109

Birth, see Newborn period and infancy
Birth control, 11, 136, 146-147
Birth Defects Monitoring Program

(BDMP), 22, 83, 91
Birth registries, 83, 84, 90
Birth to Three Project, 142
Blood alcohol levels, 127
Bloom syndrome, 79
Brain damage, 4, 38, 39-40, 44, 68, 71,

72-73, 74, 75, 76, 81, 157, 169, 173
Brain stem auditory evoked response

(BAER) test, 157
Breast-feeding, 142, 157
Breath analyzer, 127
Brief interventions, 10, 123-124, 131-135

C
CAGE test, 124, 126
Carbohydrate-deficient transferrin (CDT),

130-131
Cardiac defects, 38, 156
Caregiving environment, 13, 53, 163, 165,

169-173
Case management, 11, 142, 147
Categories, see Alcohol-related birth

defects (ARBD);
Alcohol-related neurodevelopmental

disorder
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(ARND);
Diagnostic categories;
 FAS with confirmed maternal alcohol

exposure;
 FAS without confirmed maternal alco-

hol exposure;
 Partial FAS

Caucasians/whites
FAS rates, 83
maternal drinking, 106, 107

Center for Substance Abuse Prevention
(CSAP), 23

Center for Substance Abuse Treatment
(CSAT), 23

Centers for Disease Control and Preven-
tion (CDC)

risk factor surveys, 100, 104, 105
screening check lists, 72
surveillance and prevention programs,

22, 28, 83-84, 91, 97, 136, 144-145,
176, 195

Central nervous system (CNS) dysfunc-
tion, 4, 33, 38, 39, 71, 75, 76, 91

Cerebellar hypoplasia, 69, 73
Child abuse, 53, 102, 142, 170, 173
Cigarettes, see Smoking
Clinical practice guidelines, 15, 186
Clinic-based studies, 8, 102, 103, 158

FAS incidence and prevalence esti-
mates, 83, 84-87

Cocaine, 21, 23, 36, 105, 137;
 see also Crack cocaine

Cognitive-behavioral interventions, 140
Cognitive performance, 4, 5, 17, 19, 73,

75, 76, 77, 81, 158, 159, 161, 163-164
see also Alcohol-related neurodevelop-

mental disorder (ARND);
Mental retardation

Community involvement, 114-115, 122,
185

Computed tomography (CT), 69, 72
Confidentiality, 92, 141, 176, 186
Congenital rubella syndrome (CRS), 20-21
Contraceptive services, 11, 136, 146-147
Coordination of services, 15-16, 176,

183-184, 194-196
Coordination problems, 73

Corpus callosum
callosal dysgenesis, 69, 73

Counseling
for abstinence during pregnancy, 11, 146
brief interventions, 10, 123-124, 131-135
contraceptive services, 11, 136, 146-147

Crack cocaine, 21, 105, 137
Cranial size, 4, 68, 70, 76
Creatine phosphokinase (CPK), 127
Cross-sectional research, syndrome char-

acteristics over life span, 80
Culture, see Ethnic groups;

 Social-environmental factors
Custody losses and retention, 11, 21, 142,

171-173;
see also Foster care

D
Dental abnormalities, 156, 157
Depression, 80, 102, 107-108
Developmental delay, 6, 19, 73, 81, 135,

154, 161, 184
research needs, 6, 81

Developmental stages and life span
behavioral patterns across, 69, 159-166,

168-169
diagnoses performed over, 6, 67, 70,

73-74, 80, 92
interventions over, 15, 166, 167-169,

174-175, 186
research needs, 6, 80, 167
variability in outcomes, 13, 167-168
worsening of effects over, 168-169
see also Adolescence and post-puberty

development;
 Adulthood;
Newborn period and infancy;
 Preschool period;
 School age

Developmental toxicity, 33-37
Diagnoses and diagnostic labels

consistency of, 64-65, 91-92
history of FAS definition, 17-19, 70-73
as marker for preventive interventions,

79-80
problems in surveillance, 64, 84, 90,

91-92
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and secondary disability prevention, 80,
182

uses of, 2, 63-64, 79-80
at various developmental stages, 6, 67,

70, 73-74, 80, 92
see also Biological markers

Diagnostic and Statistical Manual (DSM),
29-30, 64

Diagnostic categories, 3, 4-5, 74-79
Diagnostic criteria, 2-6, 64-70, 182, 185

for alcohol abuse and dependence, 5n,
29-30, 68, 74, 77n

alcohol-related effects, 4-5, 67, 70,
76-77, 78

application across life span, 3, 6, 67, 70,
80

behavioral and cognitive features, 3, 67,
69

clinical applications, 64, 66, 67, 80
documented exposure to alcohol, 2, 3, 4,

6, 67-68, 74-75, 76, 80
physical features, 2, 67, 68
reliability and validity, 64-65, 71-72
research applications, 64, 66, 67, 80
research needs, 6, 80-81
role of imaging technology, 3, 67, 69,

69-70, 72-73
Dietary and nutrition factors, 9, 102, 109

fat intake, 46
Diethylbestrol (DES), 41
Differential diagnosis, 64, 79
Diphenylhydantoin (DPH, phenytoin), 34,

35, 41
Dose-response relationships, 41-45, 103,

112
Drinking among women, 9, 22, 100, 102,

105, 108, 109-110
heavy drinkers, 88, 105
low and moderate intake, 105
stigmatizing effects, 112, 146

Drinking contexts, 107
Drinking during pregnancy, 8-9, 103,

100-107
bingeing, 44, 68, 106, 165, 166
documentation of, 2, 3, 4, 6, 67-68,

74-75, 76, 80, 132

factors influencing, 9, 100-102,
106-107, 109, 121, 147

fetal protection mechanisms, 9, 12, 109,
147

first trimester, 106-107
heavy drinking, 27, 89, 100-101, 106,

120, 121
low and moderate intake, 2, 26-27, 116,

117-118, 120
and multiple-substance use, 21, 109
as proxy indicator of FAS, 95-96, 143
reduction of intake, 105-106, 119-120,

133-134
research needs, 9, 107-110
variation among ethnic groups, 103,

108-109
vignettes, 53-62
see also Abstinence during pregnancy

Drugs, see Illicit drug use during pregnancy
"Drunk" baby, 19
Dubowitz syndrome, 79
Dysmorphism, see Physical anomalies

E
Early intervention programs, 175, 176, 177
Eating disorders, 107
Education, see Academic performance;

 Parenting education;
Professional training and education;
 Public education campaigns

Educational interventions, 15, 186
for children with prenatal drug expo-

sure, 15, 186
for secondary disabilities, 14, 155,

174-175, 177-179
Eligibility for services, 155, 156, 182-183
Embryonic period, 38-39
Emotional health, 15, 173, 186
Environment, see Caregiving environment;

 Social-environmental factors
Epicanthal folds, 72
Epidemiology and surveillance, 6-7, 89-97

active surveillance, 7, 91, 94-96, 97
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drinking among women, 9, 22, 100, 105,
108, 109-110

drinking during pregnancy, 8-9, 22,
100-109

FAS baseline data, 7, 89-90, 97
and FAS diagnostic problems, 64, 84,

90, 91-92
passive surveillance, 6-7, 83, 91-94
role in prevention programs assessment,

89-90, 97
use of multiple data sources, 84, 90-91
see also Clinic-based studies;
 Incidence and prevalence of FAS;
Longitudinal studies;
 Population-based epidemiologic studies;
 Registry-based studies

Erythrocyte delta-aminolevulinic acid
(ALA) dehydrase, 127-128

Ethnic groups
biomodal patterns of alcohol abuse,

88-89, 103
and maternal drinking, 103, 108-109, 121
variation in FAS prevalence estimates,

7, 90, 97
see also African-Americans;
 Asian Americans, FAS rates;
 Caucasians/whites;
Hispanics, FAS rates;
 Native Americans

Etiology, of behavioral patterns, 166-167,
169-173

Eyebrows, 72
Eye defects, 38, 72, 73, 157

F
Facial anomalies, 17, 38, 68, 70, 72, 73, 165

in diagnosis, 4, 73, 74, 75, 76
presence at birth, 71, 73, 160

Failure to thrive, 73, 157, 161
Families

alcohol abuse history in, 53, 102, 107
interventions and support, 11, 14, 14-15,

117, 142, 180-181, 185
involvement in mothers' alcohol reduc-

tion and cessation, 10, 11, 115, 122,
146, 147

stability of, 53, 170
see also Caregiving environment

FAS with confirmed maternal alcohol
exposure (diagnostic category), 3, 4,
74, 76

FAS without confirmed maternal alcohol
exposure (diagnostic category), 3, 4,
74-75, 76

Fathers, see Partners of women;
 Paternal alcohol exposure

"Fetal alcohol effects" (FAE), 3, 63, 67,
70, 78.

see also Alcohol-related effects
Folic acid deficiency, 21
Follow-up in treatment, 15, 183, 186
Foster care, 11, 13, 74, 142, 171, 172, 181
Fragile-X syndrome, 69, 74, 79

G
Gamma glutamyl transferase (GGT), 128,

131
Gatekeeping, 66, 79, 182
Gender differences

alcohol treatment effectiveness, 139
biological markers for alcohol abuse,

128, 130-131
growth, 73
prenatal dose-response effects, 44

Genetic susceptibility, 40-41, 90
D-Glucaric acid, 127
Growth deficiency, 40, 71, 73-74, 157, 160

in diagnosis, 4, 70, 75, 76, 92, 160
low birth weight, 4, 40, 41, 68, 69-70,

76, 92-93

H
Head Start, 175, 177
Health care interventions, 12, 147, 176-177

brief interventions, 10, 123-124, 131-135
referrals, 10, 11, 15, 131-132, 135, 147,

184
screening for maternal alcohol use,

124-131
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secondary disabilities, 174, 176-177
selective, 10, 123-133
training, 11, 15, 123, 132-133, 147, 184
universal, 118-119

Health Resources and Services Adminis-
tration (HRSA), 23, 143, 195

Healthy People 2000 goals, 20, 89-90
Hearing problems, 73, 157
Heavy drinking, 29, 30-31, 88, 105

definitions, 106
during pregnancy, 27, 89, 100-101, 106,

120, 121
identification, 11, 123, 124-126,

132-133, 147
Heroin, 35
Hispanics, FAS rates, 83
Hospital discharge data, 83, 84, 91
Hydronephrosis, 156
Hyperactivity, 159, 160, 161, 163, 164, 182

I
Ibuprofen, 46
Illicit drug use during pregnancy, 21, 103,

105, 109
educational interventions for children,

15, 186
forced treatment and incarceration, 21,

137
Imaging techniques, 45, 69, 71

role in establishing diagnostic criteria, 3,
67, 69-70, 72-73

Impulse control, 164
Incarceration, of substance abusing moth-

ers, 21, 137
Incidence and prevalence of FAS

alternative estimates, 1, 6, 19, 27, 82-91
among ethnic minorities, 7, 83, 97

Income and socioeconomic status, 89,
103, 106, 107, 108-109, 116-117,
121, 155

Indian Health Service, 23, 144, 195
Indicated prevention interventions, 10,

11-12, 115, 135-141, 145-147

alcohol abuse treatment as, 9, 10, 11,
107-108, 115, 135, 138-141, 141,
145, 154

for mothers of FAS children, 79, 135,
136-137

reproductive counseling and contracep-
tive services, 11, 136, 146-147

research needs, 11-12, 146-147
Indomethacin, 46
Infants, see Newborn period and infancy
Integration and coordination of services,

15-16, 176, 183-184, 194-196
Intellect, see Cognitive performance
Interagency cooperation, 15-16, 195-196

national survey, 7, 16, 97, 196
task force, 16, 196

Intervention, see Educational interventions;
 Health care interventions;
Prevention interventions and measures;
Treatment and intervention for FAS

children;
 Treatment and prevention of alcohol

abuse
IQ scores, 159, 163
Iron deficiency anemia, 131
Isolation, 80
Isotreinoin, 42

J
Judgment, 73, 158, 163

K
Kidney anomalies, 156

L
Labeling, see Diagnoses and diagnostic

labels;
 Warning labels

Language development and deficits, 15,
73, 159, 161-163, 186

Lead, 34, 35
Learning disabilities, 73
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Liver damage, 127
Longitudinal studies, 19, 80, 86-87, 167
Low and moderate drinking, 105

during pregnancy, 2, 26-27, 116,
117-118, 120

Low birth weight, 4, 40, 41, 68, 69-70, 76,
92-93

M
Magnetic resonance imaging (MRI), 45,

69, 71
Maintenance and aftercare, 114, 142
Males, see Gender differences;

 Partners of women
Mandatory drug testing, 21
March of Dimes, 133
Marijuana, 34, 36, 42
Marital status, 107, 121, 122
Maternal and Child Health Bureau

(MCHB), 23, 143
Maternal Health Practices and Child

Development (MHPCD) Project, 93,
102

Maternal mortality, 171
Maternal PKU, 79
Math ability, 73, 159, 163-164, 166, 168
Mean corpuscular volume (MCV), 129
Media campaigns, 116, 147
Medical interventions, see Health care

interventions
Medical records, 84, 90, 92, 94
Memory, 163
Mental retardation, 19, 159, 169, 173

FAS as leading nongenetic cause, 7, 97
Methadone, 35
Methylmercury, 34, 35
Methylphenidate, 177
Metropolitan Atlanta Congenital Defects

Program (MACDP), 83-84
Michigan Alcoholism Screening Test

(MAST), 126
Microcephaly, 69, 72, 92
Middle-class populations, 89, 103, 155
Minorities, see Ethnic groups
Moderate drinking, see Low and moderate

drinking

Motivational interviewing, 140
Multidisciplinary approaches to service,

15, 16, 194-196
Muscle tone, 73

N
National Fetal Mortality Survey, 104
National Health and Nutrition Examina-

tion Survey, 104
National Institute on Alcohol Abuse and

Alcoholism (NIAAA), 16, 21-22, 28,
144, 195, 196

National Institute on Drug Abuse (NIDA),
21, 22

pregnancy survey, 104, 105
National Institutes of Health (NIH), 21-22
National Longitudinal Alcohol Epidemio-

logic Study, 104
National Longitudinal Survey of Youth

(NLSY), 104, 105
National Maternal and Infant Health Inter-

view Survey (NMIHS), 104, 105, 106
National Natality Survey, 104
National Organization on Fetal Alcohol

Syndrome (NOFAS), 133
National Pregnancy and Health Survey,

22, 104, 105
National surveys, 7, 97, 108, 109

on drinking and pregnancy, 9, 102-103,
104, 108, 109

interagency cooperation in, 7, 16, 97, 196
Native Americans

incarceration of pregnant women, 137
maternal drinking patterns, 88-89, 103
substance abuse treatment programs, 23
surveillance, 83, 87-89, 93

Neglect, 53, 142, 157, 170, 171, 173
Neonatal withdrawal syndrome, 135, 160
Neural tube defects, 21
Neurobehavioral deficits, see Behavioral

patterns
Neurobiological indicators, see Biological

markers
Neurotoxicity, 33-36, 38, 39-40, 157
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Newborn period and infancy
associated health conditions, 156
behavior patterns, 160-161
blood alcohol levels, 19
diagnosis during, 19, 70, 75, 91, 93-94,

168
environment enrichment, 46
low birth weight, 4, 40, 41, 68, 69-70,

76, 92-93
Non-steroidal anti-inflammatory (NSAI)

agents, 46
Noonan's syndrome, 79
Normative standards, 68, 69

O
Obstetrician gynecologists, 118-119, 124,

133, 194
Occupational therapy, 176, 177
Ocular problems, see Eye defects
Opiates, 34, 35-36
Opitz syndrome, 79
Organogenesis, 38
Otitis media, 157, 161
Outcomes research, alcohol treatment for

women, 138-141

P
Palpebral fissures, 4, 72, 76
Parenting education, 15, 180-181, 185
Parity, 47, 136
Partial FAS (diagnostic category), 3, 4,

75, 76, 78
Partners of women

drinking behavior, 102, 107, 108, 121
stability of relations with, 53, 107, 122
targeted for interventions, 10, 11, 117,

121-122, 142, 146
Passive surveillance, 6-7, 83, 91-94,

see also Registry-based studies
direct measures, 92
indirect measures, 92-94

Paternal alcohol exposure, 121-122
Pattern recognition, 72
Pediatric specialties, 176, 194
Peers and friendships, 163

of pregnant women, 10, 122
Perinatal 20 demonstration project, 22
Phenylketonuria, 79
Physical anomalies, 17-19, 156-157, 159

as diagnostic criteria, 2, 67, 68
prenatal development, 37-40
see also Alcohol-related birth defects

(ARBD);
 Facial anomalies;
Growth deficiency

Physical therapy, 176, 177
Physician involvement, see Health care

interventions
Placental growth, 69, 70
Polychlorinated biphenyls (PCBs), 34, 35
Population-based epidemiologic studies,

7, 87-89, 96
drinking during pregnancy, 83, 95,

102-103
Poverty areas and inner cities, 89, 103, 155
Prader-Willi syndrome, 74
Predifferentiation period, 37-38
Pregnancy, see Abstinence during preg-

nancy;
 Drinking during pregnancy

Pregnancy Risk Assessment Monitoring
System (PRAMS), 106

Pregnant and Postpartum Women and
Their Infants (PPWI) initiative, 23,
142-143

Prenatal care, 107, 124, 126-127, 133-135
Prenatal development, susceptibility over,

36, 37-40
Preschool period

behavior patterns, 161-163, 168
services, 174, 177, 183

Prevalence, see Incidence and prevalence
of FAS

Prevention interventions and measures,
9-12, 112-113

birth defects, 20-21
case management approaches, 114, 142,

147
comparison among programs, 11, 146
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evaluation of impacts, 11, 16, 113,
119-120, 142-144, 146, 147, 196

indicated, 10, 11-12, 115, 135-141,
145-147

models of, 113-114
research needs, 11-12, 113, 146-147
research programs, 22-23, 144-145
secondary disabilities, 13-15, 80, 154,

173-181, 182-183, 185-186, 196
selective, 9-10, 12, 115, 120-135, 145,

147
universal, 9, 12, 114-115, 116-120, 145,

147
Problem solving, 163
Professional training and education

diagnosis of FAS, 66, 91, 92, 94, 133, 182
identification of heavy drinking, 11,

123, 132-133, 147
in prevention of FAS, 15, 132-133, 136,

179-180, 185
referral for treatment, 11, 15, 147, 184

Prospective studies, 83, 84, 86-87, 158-159
on effects of maternal substance use, 7,

26-27, 93, 94
Prostaglandin (PG), 45-46
Protective factors

against fetal injury, 9, 12, 45-46, 109, 147
women's drinking reduction, 9, 109, 147

Proxy indicators
of prevention activities impacts, 119,

143-144
surveillance criteria, 7, 92-94, 95-96
validation, 96

Psychological factors, 9, 102, 107, 109, 147
Psychotherapeutic drugs, 105, 177
Ptosis, 72
Puberty, see also Adolescence and post-

puberty development
Public education campaigns, 9, 20, 116
Public Health Service (USPHS), 19, 20,

21-23

R

Racial groups, see Ethnic groups
Radiation, 34, 35
Referrals, 10, 11, 15, 131-132, 135, 147,

184
professional training in, 11, 15, 147, 184

Registry-based studies, 7, 83-84
Research needs

alcohol abuse, 9, 27-28, 102, 107-110,
138, 139, 141

behavioral patterns, 15, 186
biological markers, 6, 9, 81, 109
developmental stages, 6, 80, 167
diagnostic criteria, 6, 80-81
prevention interventions, 11-12, 113,

146-147
Research programs and studies, 21-23,

144-145
behavioral patterns, 158-159
coordination of, 15-16, 107, 194-196
prevention interventions, 22-23, 144-145
teratogenic effects, 19-20, 27, 37-45, 158
see also Animal models and studies;
 Clinic-based studies;
Cross-sectional research;
 Epidemiology and surveillance;
 Longitudinal studies;
National surveys;
 Population-based epidemiologic studies;
 Prospective studies;
Research needs

Residential Treatment for Women and
Their children, 23

Retrospective studies, 83, 84, 86, 158
Risk factors, see Dietary and nutrition

factors;
Social-environmental factors

Rubella, 20-21

S
Salicylate, 42
School age, 163-165, 168, 183

INDEX 211

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Fetal Alcohol Syndrome: Diagnosis, Epidemiology, Prevention, and Treatment
http://www.nap.edu/catalog/4991.html

http://www.nap.edu/catalog/4991.html


School performance, see Academic per-
formance

Screening tools, 11, 146;
 see also Biological markers

Secondary disabilities, 12, 13-14, 80,
154-155, 173-181

and caregiving environment, 155,
169-173

educational interventions, 14, 155,
174-175, 177-179

medical interventions, 174, 176-177
Seizures, 73, 157-158
Selective prevention interventions, 9-10,

12, 115, 120-135, 145, 147
biological markers, 126-131
brief interventions, 123-124, 131-135
health care professionals' roles, 10,

123-133
and prenatal care, 133-135
professional training, 132-133
referrals, 131-132
research needs, 12, 147
screening instruments, 124-126
targeting of demographic subgroups, 12,

147
targeting of family, 115, 122, 147
targeting of women's partners, 121-122

Self-esteem, 102, 107, 140
Self-help groups, 140

Sensory integration, 15, 161, 163, 186
Skeletal anomalies, 38, 156
Sleep disturbances, 160
Smoking, 34, 36, 101, 105, 121
Social-environmental factors, 9, 90, 109,

147
in alcohol abuse, 88-89, 100-102,

108-109
role in modifying fetal alcohol expo-

sure, 15, 46-47, 186
Socioeconomic status, see Income and

socioeconomic status
Species susceptibility, 40
Speech delays, 73, 157
Stability of relationships, 53, 107, 121,

171-173

State-based surveys, 22, 97
State government agencies, 195
Stigma

of alcohol abuse, 92, 94, 96, 112, 146
of FAS diagnosis, 2, 66

Substance Abuse and Mental Health Ser-
vices Administration (SAMHSA),
23, 143, 195

Support groups, 140, 181
Surgeon General's warning, 2, 22, 27, 118
Surveillance, see Epidemiology and

surveillance
Sweden, FAS rate, 84

T
T-ACE test, 125, 126
Targeting, see Indicated prevention inter-

ventions;
Selective prevention interventions

Teratogenic effects, 33-36, 73, 101, 121,
159-160

dose-response effects, 41-45
low-level alcohol use, 27
multifactorial model, 47-48
research studies, 19-20, 27, 37-45, 158

Thalidomide, 41, 42
Therapeutic intervention, 176-177
Tobacco, see Smoking
Training, see Professional training and

education
Treatment and intervention for FAS chil-

dren, 12-14, 27-28, 173-186
availability of services, 156, 175-176
barriers to services, 155-156, 175-176,

181-184
community outreach programs, 185
coordination of services, 15, 16, 195, 196
early identification, 14, 80, 155, 168,

182, 185
eligibility for services, 155, 156, 182-183
follow-up, 15, 183, 186
local and regional clusters, 14, 185
planning, 166-173
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Treatment and prevention of alcohol abuse
availability of services, 10-11, 137, 138,

141
in drug treatment programs, 21
evaluation of effectiveness, 138-141,

143-144
forced, 21, 137
intensive, 10-11, 140-141, 146
as a preventive intervention for FAS, 9,

10, 107-108, 115, 135, 138, 145, 154
referrals, 10, 135
research needs and barriers, 27-28, 102,

138, 139, 141
Tremors, 73
Turner's syndrome, 79
TWEAK test, 125, 126
Twin studies, 41, 121

U
Universal prevention interventions, 9, 12,

114-115, 116-120, 145, 147
health care professionals' roles, 118-119
research needs, 12, 147

Urinary dolichol, 127-128
Urine testing, 21, 127-128
Urogenital problems, 38, 156

V
Velocardiofacial syndrome, 79
Vigilance, 164
Violence against women, 102, 107, 108
Vision problems, 73, 156, 157
Vitamin A, 42

W
Warning labels, 118, 119-120
Whites, see Caucasians/whites
Wiedemann-Beckwith syndrome, 74
Williams syndrome, 79
Women's drinking, see Drinking among

women;
 Drinking during pregnancy
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