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Abstract Overwhelming evidence on the impact of maternal
alcohol consumption during pregnancy has prompted in-
creased attention to the link between prenatal alcohol expo-
sure (PAE) and a constellation of developmental disabilities,
which are characterized by physical, cognitive, and behavioral
impairments. Importantly, individuals with PAE are particu-
larly vulnerable to mental health problems. This review sum-
marizes the current literature on the underlyingmechanisms of
PAE vulnerability, including epigenetic, genetic, and environ-
mental risk factors that predispose individuals with PAE to
psychiatric illness. The studies cited are from animal and
human research and include a developmental perspective.
Research on the mental health problems suffered by individ-
uals with fetal alcohol spectrum disorders (FASDs) through-
out development highlights the need for training of mental
health professionals in the identification and the provision of
specific treatments to address the unique features of this
developmental disability.
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Introduction

Over the past 40 years, the teratogenic influence of prenatal
alcohol exposure (PAE) on developmental outcomes has been
extensively researched. Currently, individuals with PAE are
described as having a wide range of disabilities characterized

as fetal alcohol spectrum disorders (FASDs) [1•]. Fetal alcohol
syndrome (FAS), one of the most severe conditions resulting
from in utero alcohol exposure, is defined by a pattern of
characteristic growth deficiencies, facial malformations, and
neurodevelopmental deficits [2]; however, significant
neurocognitive difficulties have been documented among in-
dividuals who have been prenatally exposed to alcohol but do
not meet full criteria for FAS [3•]. These individuals are
described as having partial FAS (pFAS), alcohol-related
neurodevelopmental disorder (ARND), or alcohol-related
birth defects (ARBDs), according to the diagnostic categories
proposed by the Institute of Medicine [4]. Despite public
awareness campaigns over the years, PAE remains a signifi-
cant public health concern, affecting up to 5 % of children in
the USA and in some Western European countries [5], with
the highest prevalence rates being described in certain regions
of Africa [6].

Adverse effects of PAE varywith the amount and pattern of
alcohol consumed, although the severity of effects can vary
substantially, even among individuals with similar levels of
exposure. Thus, a number of environmental mechanisms like-
ly contribute to varying patterns of deficits. Moreover, both
genetic and epigenetic mechanisms may play a role in medi-
ating the broad range of effects described in individuals with
PAE [7•].

Given the neurocognitive problems associated with PAE, it
is not surprising that psychosocial dysfunction has been con-
sistently noted in the literature. Longitudinal studies suggest
that individuals with PAE are at an increased risk for adverse
long-term outcomes, including mental health problems and
poor social adjustment [8]. This review summarizes the cur-
rent literature on the underlying mechanisms of PAE vulner-
ability, including epigenetic, genetic, and environmental risk
factors that predispose individuals with PAE to psychiatric
illness. The studies cited are from animal and human research
and include a developmental perspective.
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Epigenetic Mechanisms

Investigation of possible epigenetic mechanisms as mediators
of alcohol’s adverse effects is contributing to a better under-
standing of the negative outcomes related to PAE. Epigenetic
mechanisms contribute to differential gene expression through
chemical modification of DNA. One example of an epigenetic
change is DNA methylation—the addition of a methyl group,
or a “chemical cap,” to part of the DNA molecule, which
prevents certain genes from being expressed. DNA methyla-
tion has been studied in many epigenetic studies because it is
the most accessible epigenetic marker. During prenatal and
early postnatal development, the epigenome is very suscepti-
ble to environmental agents such as diet, maternal stress,
alcohol, and other drugs. Three periods of early develop-
ment—preconception, preimplantation (the first 2 weeks of
gestation), and gastrulation (3–8 weeks of gestation)—have
been demonstrated to be particularly sensitive to the terato-
genic effects of alcohol.

Preconception effects of both paternal and maternal alcohol
consumption are reported to include low birth weight, increased
physical malformations, and problems in learning and mobility
in animals [9, 10]. These findings point to the possible contri-
bution of the father’s drinking to developmental outcome,
which is a question often asked of alcohol researchers.

Research in mice suggests that in utero alcohol exposure
during the preimplantation period manifests in adverse out-
comes toward the extreme end of the FASD continuum [9].
For example, in one study, intraperitoneal administration of
5.8 g/kg of ethanol during the preimplantation period resulted
in growth retardation and severe physical malformations in
almost all viable embryos studied [11]. In contrast, in vitro
preparations do not have the same result, suggesting that the
teratogenic consequences of ethanol exposure during the pre-
implantation period partly depend on an interaction with the
maternal system (e.g., through production of toxic metabo-
lites, such as acetaldehyde).

The central nervous system seems to be most sensitive to
alcohol exposure throughout the period of gastrulation. Alco-
hol exposure during gastrulation has been linked to pro-
nounced social deficits and enhanced anxiety in social cir-
cumstances in rats [12]. Findings in humans reveal increases
in reactivity of the stress hormone cortisol, an elevated heart
rate, and increased negative affect in 5- to 7-month-old infants
in response to a social emotional stressor [13]. These findings
imply that exposure to alcohol during early gastrulation may
alter gene expression patterns in basic cell-signaling pathways
involved in limbic/neuroendocrine development, resulting in
reprogramming of the hypothalamic–pituitary–adrenal (HPA)
axis and stress-related autonomic and behavioral reactivity
[7•, 14]. The results have implications for the mental health
outcomes of individuals with prenatal alcohol exposure,
which are described in this paper.

Genetic and Environmental Factors

Rodent models have been used most often in studying the
complex gene–environment interactions that alter gene ex-
pression patterns during development. The influence of ma-
ternal genotype on the metabolism of alcohol during pregnan-
cy suggests a genetic basis for some of the effects of alcohol
on the developing fetus. For example, there are alcohol-
susceptible and alcohol-unaffected inbred mouse strains,
which produce variable outcomes in their offspring despite
similar levels of exposure to alcohol [15]. The maternal effect
on susceptibility to the syndrome is related to maternal blood
alcohol levels (BALs), which are postulated to be determined
by both the amount of alcohol consumed and maternal geno-
type. Polymorphisms in the genetic encoding of the enzyme
alcohol dehydrogenase (ADH), which catalyzes the oxidation
of ethanol to acetaldehyde, may play a role in the teratogenic
effects of PAE. Moreover, there is an inverse relationship
between maternal ADH activity and maternal BALs and con-
sequent abnormalities. Recent research with animals confirms
that two closely related C57BL/6 mouse lines (B6J and B6N)
result in differences in genetic susceptibility of the developing
face and brain to alcohol-related anomalies [16].

Similarly, studies in humans have found that that the pres-
ence of variants of the ADH1B gene, which are associated
with faster and more efficient ethanol clearance, may provide
some protection from the adverse effects of alcohol exposure,
although the amount of variance accounted for is small [17,
18•]. Such reasoning predicts that two women with differing
alcohol-related genotypes, drinking the same amount of alco-
hol, will have offspring with varying degrees of the disorder.

The influence of genetic variation may explain some of the
conflicting reports on the effect of moderate PAE on develop-
mental outcomes in humans. Epidemiological research on the
effects of PAE has generated contrasting and somewhat para-
doxical findings. In recent studies in Britain, Australia, and
Denmark, light to moderate alcohol consumption and occa-
sional binge drinking have been associated with modest im-
provements in socioemotional and attentional outcomes
[19–21]. These findings have been sensationalized in the press
and have led to confusingmessages to women about the safety
of drinking during pregnancy. In a recent systematic review,
O’Leary and Bower [22•] concluded that the results of studies
showing significant protective effects from low to moderate
levels of PAE could be explained by bias due to confounding
by environmental variables, misclassification of exposure
levels, or poorly predictive outcome measures. Importantly,
these studies are confounded by environmental factors—such
as older maternal age, stable marital status, higher levels of
education, fewer mental health problems, and higher socio-
economic status—that are associated with light to moderate
drinking. In contrast, associations between genotype and out-
come are unlikely to be confounded by lifestyle factors, and so
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associations between child outcomes and maternal genotype
may shed light on the effects of maternal alcohol consumption
on child development. In a recent study using Mendelian
randomization, Zuccolo and associates [18•] investigated re-
lations between child outcomes (IQ and school achievement)
and amaternal variant in the ADH1B gene, which is associated
with rapid alcohol metabolism. As noted above, this gene
appears to have some protective factors in that it is linked to
peak BALs, and carriers (fast metabolizers) are more likely to
consume less alcohol before pregnancy and to abstain from
alcohol in the first trimester, and are less likely to binge drink
during pregnancy. The findings were that although outcomes
were confounded with environmental factors, offspring of
women whose genotype was related to a propensity to drink
less and who metabolized ethanol faster performed better on
achievement tests. Like the results from animal studies, these
findings indicate that outcomes are highly dependent on mul-
tiple variables (including genetic variation), and caution is
needed with regard to counseling women about the safety of
drinking during pregnancy.

Animal Models of Mental Health Problems

Perhaps the most elegant work examining the mental health
outcomes of PAE, using animal models, comes from the work
of Weinberg and associates [7•, 14]. Negative developmental
outcomes observed in human FASD have primarily been
replicated using rodent models. These include growth retar-
dation, physical anomalies, central nervous system abnormal-
ities, and a wide range of behavioral and cognitive deficits,
such as problems in learning and memory, poor self regula-
tion, high activity levels, hyper-responsiveness to environ-
mental stressors, and difficulty understanding environmental
cues. Importantly for the current review, animal models of
depression and anxiety have been described. Studies suggest
that long-term alterations in HPA regulation and responsive-
ness in offspring with PAE, particularly under conditions of
stress, reflect increased HPA tone throughout life, with subse-
quent vulnerability to psychiatric illness [14].

Confirmatory studies show that animals with PAE exhibit
altered HPA responsiveness in challenge tests similar to those
used to assess depression in humans [14]. Moreover, they
exhibit behavioral characteristics of depression in tests de-
signed to examine depressive-like behavior. These include
tests of exploratory behavior, social interaction, reward seek-
ing, sexual behavior, novelty seeking, and behavioral “de-
spair,” such as learned helplessness. Importantly, these tests
are conducted in conjunction with stress exposure in order to
mimic the diathesis stress model of mental illness proposed
for humans.

Findings fromWeinberg and associates [7•, 14] reveal that
stress induction methods alter behavioral and endocrine

measures of activity in a manner parallel to those observed
in depressive/anxiety-like disorders in humans, and that ex-
posure to PAE results in an increase in vulnerability to depres-
sion and anxiety in a gender-specific way. Under stress con-
ditions, males with PAE show greater anxiety, impaired plea-
sure seeking, an increase in hyperactivity, and alterations in
social behavior, compared with unexposed control males. In
contrast, despite showing anxiety and altered social interac-
tions, females show greater levels of behavioral despair.

Animal models also have been used to explain the relation
between PAE and later substance use disorders (SUDs) [23].
Under ad libitum conditions, rodent models of PAE show an
enhanced preference for alcohol and increased alcohol con-
sumption [24]. The underlying mechanisms of increased risk
for SUDs appear to be related to long-lasting alterations in
both the HPA and dopaminergic (DA) systems, as well as
HPA–DA interactions in PAE males and females, with the
PAE animals showing widespread changes in basal regulation
of the central stress circuitry. Both the HPA and DA systems
are important for resilience against addiction, which appears
to be disrupted by PAE [25].

Animal models using higher-order primates (rhesus mon-
keys) mirror those conducted with rodents and have demon-
strated that, under conditions of prenatal stress and alcohol
exposure, outcomes include lower birth weights, increased
stereotypical behavior, reduced attention span, decreased ex-
ploration and play behavior, and increased activity levels early
in life [26]. Importantly, prenatally stressed adolescent mon-
keys with PAE exhibit an increase in alcohol preference over
time, suggesting a vulnerability to SUDs similar to that found
in humans.

In summary, the literature suggests complex etiologies for
the negative psychiatric outcomes observed in individuals
with PAE. As noted by Kelly et al. [27] in their review of
the animal and human research, there are changes in social
behavior induced by alcohol exposure, and these changes can
be observed early in life, affecting the foundations of social
behavior throughout life and ultimately leading to an increase
in the rates of depression, suicide, and other maladaptive
behaviors shown in individuals with PAE.

Human Studies of Psychiatric Illness

Infancy and Early Childhood

At birth, there are signs of central nervous system dysfunction
in infants born to mothers who report consuming large quan-
tities of alcohol during pregnancy. These include reports of
jitteriness, irritability, autonomic instability, increased levels
of activity, and disturbances in sleep patterns [28]. The signif-
icance of these early neurobehavioral effects is apparent in the
impact they may have on early mother–child interactions.

Curr Dev Disord Rep (2014) 1:181–188 183



Thus, the effects of alterations in child behavior on the moth-
er–child relationshipmay be one of themost significant results
of PAE.

To examine the complex developmental process resulting
in the emergence of childhood depression, we examined the
associations among maternal prenatal and postnatal alcohol
use, maternal depression, mother–child interactions, and child
depressive symptoms in the 6-year-old offspring of a relative-
ly low-risk group of middle-class social drinkers. We found
that early irritability and poor mother–child interactions in the
more heavily exposed infants at 1 year of age predicted higher
levels of depression at 6 years of age, particularly for girls [8].
These findings emerged even though the mothers had not been
identified as high-risk drinkers and the children were func-
tioning within the high average range of intelligence. Interest-
ingly, PAE and maternal depression had an additive predictive
effect, contributing independently and significantly to predic-
tion of childhood depression. These findings could not be
explained by the mother’s past use of other substances (co-
caine, nicotine, marijuana, caffeine) or smoking during preg-
nancy, current drinking practices, or current mother–child
interaction patterns.

The results from a study of a community sample of 323
participants, examining the impact of PAE, maternal depres-
sive symptoms, and emotional support from the father on
infant irritability at 5 and 17 months of age, confirmed our
previous findings and identified father emotional support as an
additional predictive factor [29]. Fetal alcohol exposure, low
emotional support from the father, and maternal depressive
symptoms were associated with increased infant irritability at
5 months. However, at the age of 17 months, only a main
direct effect of PAE on irritability was found. These results
suggest that PAE involves an enduring vulnerability, which
has a more lasting influence on temperamental outcomes than
factors such as maternal depressive symptoms and emotional
support from significant others.

In order to better understand the association between PAE
and socioemotional problems in high-risk children, we con-
ducted a series of studies of children with higher levels of
cumulative risk than our first sample [8]. These alcohol-
exposed children were from lower socioeconomic back-
grounds and were living with their biological mothers, the
majority of whom were single parents. Strikingly, we found
that the majority of children (80 %) in the moderate–heavy
alcohol exposure group displayed insecure attachment behav-
iors, while only 36% of children in the abstinent–light alcohol
exposure group were insecurely attached. Further analyses
provided insight beyond documentation of the direct relation-
ship between PAE and the quality of attachment. Prenatal
exposure was related to temperamental differences in the child
(similar to those found in the middle-class sample), and these
temperamental differences affected the mother’s ability to
relate to her child emotionally, suggesting that the quality of

the mother–child relationship can exacerbate the effects of
PAE on attachment security in the preschool years.

Additional research with this higher-risk sample has repli-
cated and extended the results of greater self-reported depres-
sive symptoms among children more heavily exposed to
alcohol in utero [30]. Like their middle-class counterparts,
mothers living in poverty had children evidencing higher
levels of depressive symptoms. Moreover, PAE appeared to
predispose children to show more negative affect when
interacting with their mothers, and the mothers of these chil-
dren were less emotionally connected to their offspring. These
relations persisted even after adjustment for prenatal and
current use of other drugs. Importantly, a direct relation be-
tween prenatal alcohol exposure and child depressive symp-
toms was found. This result, in combination with the finding
that more heavily exposed children also had smaller head
circumferences, is consistent with neuroanatomical findings
suggesting that PAE is associated with smaller brain volume
and with possible damage to the medial prefrontal cortex and
closely related areas implicated in the regulation ofmood [31].

Although most studies showing an association between
maternal alcohol misuse and psychiatric symptoms in children
have generally been interpreted as reflecting the impact of the
postnatal environment—and especially the effects of living
with an alcoholic mother—we believe that our results show
that PAE can also act as a significant risk factor in the emer-
gence of early-onset psychopathology. This risk appears to be
conveyed through the mother’s own genetic vulnerability and
mental health, the response to primary temperamental deficits
resulting from the child’s exposure to alcohol in utero, and the
direct effects of alcohol on brain development itself.

Middle Childhood

Internalizing Symptoms: Depression, Anxiety

A few studies are notable for examining psychopathology in
children with FASD in middle childhood. Studies of relatively
small samples have suggested that psychiatric problems are
more common in children with PAE than was previously
thought [8, 32].

In a large sample of 130 non-clinic children, using the
National Institute for Mental Health Computerized Diagnostic
Interview Schedule for Children—Fourth Edition (NIMH C-
DISC-IV [33], we found that mood disorder symptoms were
significantly greater in children with PAE than in those with-
out exposure and were mediated by environmental risk vari-
ables [34]. Similarly, a large prospective sample of children
exposed to low to moderate levels of alcohol before birth
revealed an association between higher levels of PAE and
higher rates of internalizing problems (depression/anxiety) at
the age of 10 years, the effect of which was attenuated by
maternal risk factors [35].
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The link between PAE and anxiety has been less well
studied than the links between PAE and mood disorders and
disorders of impulse control; however, our own research on
infant attachment behavior has demonstrated a higher preva-
lence of attachment insecurity in children with moderate to
high PAE than in those with little or no exposure. Similarly,
examining anxiety in a large sample of latency-aged children,
we found an association between symptoms of anxiety and
PAE [34]. The risk associated with anxiety symptoms under-
scores the idea that children with PAE are prime candidates for
early interventions focusing on reducing anxiety and increas-
ing coping skills, through facilitation of the mother–child
relationship.

Another well-controlled study of young children, using a
prospective longitudinal approach, deserves mention. Sayal
and associates [36] sampled the drinking patterns of 12,678
pregnant women during the first 18 weeks of gestation and
measured the mental health outcomes of their offspring at 4
and 8 years of age. The authors found that consumption of less
than one drink per week during the first trimester was associ-
ated with clinically significant mental health problems, partic-
ularly in girls. This study emphasizes the potential dangerous
effects of even small levels of alcohol consumption during
pregnancy on developmental outcomes. These findings are
consistent with our own, suggesting higher levels of vulnera-
bility to internalizing disorders in young females, and are
consistent with demonstrated gender differences in the effects
of PAE on responsiveness to stress, anxiety, and depression in
animal studies [14].

Externalizing Symptoms: Attention Deficit Hyperactivity
Disorder, Oppositional Defiant Disorder, and Conduct
Disorder

The most commonly reported findings suggest that children
with PAE exhibit an increased prevalence of externalizing and
disruptive behavior diagnoses. For example, a recent study
examining the psychiatric conditions of a clinically referred
sample revealed that 97 % of the PAE children met criteria for
at least one Axis I diagnosis in the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV) [28].
Of that number, 28 % met criteria for a mood or anxiety
disorder, but the majority met criteria for externalizing disor-
ders such as attention-deficit/hyperactivity disorder (ADHD),
oppositional defiant disorder (ODD), or conduct disorder
(CD). Moreover, recent findings from the same lab revealed
that individuals with PAE were more likely to have a greater
number of comorbid psychiatric illnesses than unexposed
control subjects, and that the presence of a diagnosis of
ADHD conferred the greatest degree of comorbid psychiatric
risk [37].

We found similar significant differences between children
with and without PAE in the disruptive disorders categories

[34]. ADHD, ODD, and CD were all positively predicted by
PAE, after adjustment for the contributions of IQ, social skills
deficits, and home placement. These problems in conduct are
similar to those found in a study examining data from the
National Longitudinal Survey of Youth, which revealed that
there was an association between PAE and conduct problems
and that this was independent of confounding genetic effects,
other in utero drug exposure, or environmental effects [38].

Although attention deficits among childrenwith FASDs are
well documented in the literature and corroborate the wide-
spread presence of these problems in children with PAE
[39–41], investigators have suggested that while they may
share common features, the inattention and hyperactivity as-
sociated with PAE denote a particular clinical subtype with an
earlier onset, a different clinical and neuropsychological pre-
sentation, and probably a differential medication response
than idiopathic ADHD [3•, 39, 42]. Significantly, results
reported from three large population-based pregnancy off-
spring cohorts within the Nordic Network on ADHD found
that PAE was not related to risk for ADHD after adjustment
for covariates [43]. In summary, although alcohol-exposed
children may share some behavioral characteristics with chil-
dren diagnosed with ADHD, current reports on this particular
behavioral outcome of PAE are not conclusive.

Adolescents and Young Adults

The prevalence of mental health problems in adolescents and
young adults has been reported to be higher than 90 % [44].
Alarmingly, the psychiatric problems of this population are
underscored by the high degree of reported suicidal risk [45].
In our own lab, the rate of serious suicide attempts in adoles-
cents with PAE was 5½ times the national average (O’Connor
et. al; Suicide risk in adolescents with fetal alcohol spectrum
disorders, 2012, unpublished).

As described in samples of younger children, problems in
impulse control and conduct continue to be highly associated
with PAE during the adolescent period. In an investigation of
1,252 17-year-old adolescents from the Minnesota Twin Fam-
ily Study, PAE was associated with higher levels of conduct
disorder symptoms in offspring, even after adjustment for the
effects of parental externalizing disorders (illicit substance use
disorders, alcohol dependence, and antisocial/behavioral dis-
orders), prenatal nicotine exposure, monozygosity, gestational
age, and birth weight [46].

An analyses of the 21-year outcomes of a Seattle longitu-
dinal study comparing subjects who were exposed prenatally
to a “binge” pattern of alcohol exposure (>5 drinks on at least
one occasion) with those who had low or moderate levels of
PAE revealed that young adults exposed to a binge pattern of
maternal alcohol use reported significantly higher overall
levels of psychiatric symptoms. Follow-up of this sample at
the age of 25 years revealed that the odds of the appearance of
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passive-aggressive and antisocial personality disorders were
twice as high in adults exposed to one or more binge episodes
as in those who were exposed to low to moderate levels [47].

Looking more specifically at DSM-IVAxis I disorders, in
an older study, the authors reported that 92 % of their sample
of alcohol-exposed adults met criteria for an Axis I diagnosis
[48]. Sixty-eight percent met criteria for a mood disorder,
including major depression (44 %), bipolar I disorder
(20 %), or dysthymia (4 %). Furthermore, 20 % met criteria
for an anxiety disorder and 40 % met criteria for a psychotic
disorder. Gender differences were noted in that females were
found to have higher prevalence rates of depression (50 %)
and anxiety (50 %) than males (40 % and 0 %, respectively).
In a Canadian study of 24 adults with PAE participating in an
intervention program, Denys et al. [49] found that 83 % had at
least one mental health diagnosis, with the most common
being depression, anxiety, or ADHD.

As they mature, individuals with PAE exhibit problems
with the misuse of alcohol and other drugs often associated
with psychiatric symptoms. Two well-designed prospective
studies have shed light on this relationship [50–52]. Early
work from the Seattle Longitudinal Prospective Study on
Alcohol and Pregnancy revealed a relation between exposure
and early experiences with alcohol among young adolescents
at 14 years of age [50]. The relationship between PAE, heavy
drinking, and alcohol-related problems persisted into early
adulthood [51].

In a similar prospective study, the association between
maternal alcohol use during pregnancy and early drinking
was examined in 4,363 14-year-old adolescents taking part
in the Mater University of Queensland Study of Pregnancy
and Its Outcomes (MUSP) [52]. After adjustment for other
factors, adolescents whose mothers consumed >3 drinks per
drinking occasion during pregnancy were at increased risk for
drinking more alcohol in a binge pattern than those whose
mothers consumed less alcohol. A follow-up study of this
cohort at the age of 21 years revealed a strong relationship
between maternal binge drinking in early pregnancy and
alcohol use disorders in the adult offspring.

Inclusion of Neurobehavioral Disorder Associated
with Prenatal Alcohol Exposure in the DSM-5

The probability of obtaining an early diagnosis of a psychiat-
ric problem in individuals with PAE is hindered by a general
lack of clinical awareness. The Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5) [53]
partially addresses the need for mental health diagnostics for
this population by including Neurobehavioral Disorder Asso-
ciated with Prenatal Alcohol Exposure (ND PAE) in
Section III, an area devoted to conditions that require further

research before consideration as formal disorders. ND PAE is
defined in the DSM-5 by exposure to alcohol during gestation,
neurocognitive impairment, impairment in self-regulation,
and deficits in adaptive functioning that are apparent before
the age of 18 years and that contribute to clinically significant
distress or impairment in social, occupational, or other impor-
tant areas of functioning. The current guidelines allow ND
PAE to be diagnosed in the presence or absence of the physical
effects of PAE. The rationale for including ND PAE in condi-
tions requiring further study acknowledges the concerns
raised by parents, researchers, clinicians, and state and nation-
al medical and advocacy organizations about the problems
associated with its exclusion from the DSM. Of particular
concern, individuals impacted by PAE are significantly over-
represented yet under-recognized in the child welfare system,
juvenile detention and correctional facilities, and outpatient
and inpatient psychiatric settings [8, 54, 55]. Recognizing this
problem, the American Bar Association put forth a resolution
that urges attorneys and judges; state, local, and specialty bar
associations; and law school clinical programs to identify and
respond effectively to FASD in children and adults, through
training to enhance awareness of FASD and its impact on
individuals in the child welfare, juvenile justice, and adult
criminal justice systems [56]. Although these initiatives and
ND PAE’s provisional inclusion in the DSM are encouraging,
such inclusion in Sect ion III , instead of in the
“Neurodevelopmental Disorders of Childhood” section,
speaks to the disorder’s ongoing marginal status in psychiatric
practice.

Conclusions

The findings from this review reveal that mental health prob-
lems are prominent in populations of individuals with PAE
and occur throughout the lifespan. Also evident are the find-
ings that other influences can impact developmental trajecto-
ries. These influences include (but are not limited to) genetic
and epigenetic phenomena, exposure to other teratogens dur-
ing pregnancy, environmental stressors, socioeconomic status,
and problems in parenting, including maternal mental health,
and represent a continuum of developmental risk.

Despite the evidence of a significant association between
alcohol exposure in utero and psychiatric risk, experience
suggests that exposure, and even FAS, are infrequently iden-
tified by mental health practitioners as relevant contributing
factors. This omission is unfortunate, given the observations
of treatment resistance to medications and psychosocial ther-
apies, as well as the frequent need for specialized educational
services, in this population. Research on the psychiatric dis-
abilities suffered by individuals with PAE throughout the
lifespan highlight the need for training of mental health pro-
fessionals in the identification of people with FASD and the
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provision of specific treatments to address the unique features
of this developmental disability. Failure to recognize the broad
and unique needs of these individuals and their families can
lead to multiple treatment failures, consequent worsening of
symptoms, and high personal and societal costs.
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