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O
ver the past 30 years, mounting

evidence about the impact of maternal

alcohol consumption during pregnancy

has prompted increased attention to the link

between prenatal alcohol exposure and a

constellation of developmental disabilities that are

characterized by physical, cognitive, and behavioral

impairments. These disabilities include a continuum

of disorders known as Fetal Alcohol Spectrum

Disorders (FASDs).  Fetal Alcohol Syndrome (FAS)47

is considered the most severe condition resulting

from in utero alcohol exposure and involves

characteristic facial malformations, growth

deficiencies, and neurodevelopmental deficits.14

Although prevalence rates for FAS vary widely

depending on the epidemiological and clinical

methods used to collect information, as well as the

populations being studied, one recent report

estimated a national rate of 0.5 to 2 cases of FAS

per 1,000 live births, with the prevalence of the

entire continuum of FASDs estimated to be 1 in 100

in the United States.20

Relatively recent research on structural brain

changes in individuals with prenatal alcohol

exposure has documented overall reductions in

brain size and greater than expected reductions in

the sizes of the basal ganglia, corpus callosum, and

anterior cerebellar vermis.  Although changes in39

brain structure are particularly compelling evidence

of alcohol’s teratogenicity, changes in behavior

caused by prenatal alcohol exposure can be equally

devastating. Most behavioral research has

particularly focused on impairment in overall

intellectual functioning and deficits in general

cognitive abilities, which have been reported in

both children with FAS and those with heavy

prenatal alcohol exposure who do not meet full

criteria to warrant a diagnosis of FAS.  In34

addition to intellectual deficits, children with

prenatal alcohol exposure also present with other

significant neurocognitive deficits. These deficits

include problems with executive functioning,

learning and memory, language, attention, and

information processing speed.16,31,32,33,34,46

Given the significant neurocognitive deficits

seen in this population, it is not surprising that

psychosocial dysfunction among children with

FASDs has also been consistently noted in the

literature. Children with prenatal alcohol exposure

have difficulty understanding social cues, exhibit

indiscriminant social behavior, and have difficulty

communicating in social contexts.  Caregiver21,43

and teacher ratings of social functioning suggest

that children with prenatal exposure to alcohol

have poorer social skills than unexposed children,

even after controlling for differences in cognitive

functioning.  Furthermore, studies of35,47,48

adolescents and adults with FASDs indicate that

these social skills deficits continue into

adulthood.  Behavioral difficulties are also27,46

prevalent in alcohol-exposed children, with

externalizing behaviors being particularly

problem atic in  the classroom and at

home.  Moreover, as alcohol-exposed3,6,16,25,26,29,30

individuals approach adolescence, behavioral

difficulties often increase and may include

problems with alcohol and substance use, school

failure, delinquency, and trouble with the law.37,44

Research suggests that psychiatric problems may be common in children with prenatal alcohol
exposure. The purpose of the current study was to examine psychiatric diagnoses in a non-clinic
referred sample of 130 children ages 6 to 12 years old, with and without prenatal alcohol exposure.
A standardized diagnostic interview procedure was employed, comparing children with prenatal
alcohol exposure and social skills deficits to children without prenatal alcohol exposure and social
skills deficits. Findings suggest that children with prenatal alcohol exposure exhibit significantly
more psychopathology, including symptoms of anxiety, disruptive behaviors, and mood disorders,
when compared to children without alcohol exposure. 
Keywords: intellectual disability, prenatal alcohol exposure, child psychopathology, fetal alcohol
spectrum disorders, fetal alcohol syndrome, psychiatric disorder
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Although the pervasive neurocognitive, social,

and behavioral problems typically seen in

individuals with FASDs have been explored in

numerous studies, psychiatric outcomes among this

population are less well understood. Studies of

relatively small samples reveal that psychiatric

problems are common in children with prenatal

exposure to alcohol.  In one clinic referred12,22,25,30,35,41

sample of 23 alcohol-exposed children between the

ages of 5 and 13 years, 87% met criteria for a

psychiatric disorder. The majority of the children

(61%) received a mood disorder diagnosis, 26% were

diagnosed with major depressive disorder or

adjustment disorder with depressed mood, and 35%

met criteria for bipolar disorder.  Consistent with25

the findings on the presence of mood disorders in

this population, a few studies have reported an

increase in self-reported depressive and

internalizing symptoms.  The most commonly12,23,25

reported findings, however, suggest the increased

prevalence of externalizing and disruptive behavior

diagnoses.  12,23,35

Although the previously cited studies have

provided some insight into the psychopathology

experienced by individuals with prenatal alcohol

exposure, the limitations of these studies impact our

ability to make generalizations from the results for

a number of reasons. First, the sample sizes of the

majority of these studies have been small; second,

these studies typically involve clinic-referred

participants, possibly leading to over-estimates of

associations between psychopathology and prenatal

alcohol exposure; third, with the exception of two

studies,  standardized clinical interviews have not9,12

been employed in the methodology; and fourth,

these studies either lack non-alcohol-exposed

control groups or rely on typically-developing

unexposed controls. Considering these limitations,

the purpose of the current study was to examine the

association between prenatal alcohol exposure and

psychiatric diagnosis in a relatively large non-clinic

referred sample of children. A standardized

diagnostic interview procedure was employed to

compare children with and without prenatal alcohol

exposure who also had social skills deficits.

METHODS

Participants

All study related activities took place at the

University of California at Los Angeles, Semel

Institute for Neuroscience and Human Behavior.

The University of California at Los Angeles and the

Centers for Disease Control and Prevention

Institutional Review Boards approved all

procedures and a Certificate of Confidentiality was

obtained from the NIAAA prior to participant

recruitment. Informed consent was obtained from

the parent(s) and assent from children >7 years of

age. 

The sample consisted of 130 children who met

screening criteria for having social skills deficits.

Participants were recruited from February 2003 to

June 2005 through community-posted flyers and

letters mailed to local health care providers (i.e.,

pediatricians), YMCAs, and schools. Interested

families were screened by telephone to determine

eligibility. Children were eligible if they were

between 6 and 12 years of age, had measurable

social skills deficits ($ - 1 standard deviation

below the mean) on the Socialization Domain of

the Vineland Adaptive Behavior Scales (VABS),40

and a Verbal IQ of $ 70 on the Kaufman Brief

Intelligence Test (K-BIT).  Children were not15

admitted if they had major sensory or motor

deficits or a past diagnosis of developmental

disability or pervasive developmental disorder. See

Table 1 for a comparison of children with and

without prenatal alcohol exposure.

FASD Diagnosis

Participants received a physical examination

to assess for the presence of the diagnostic

features of FASDs according to the criteria set

forth in the Diagnostic Guide for Fetal Alcohol

Spectrum Disorders.  This system uses a 4-digit2

diagnostic code reflecting the magnitude of

expression of four key diagnostic features of FAS:

(a) growth deficiency; (b) FAS facial phenotype,

including short palpebral fissures, flat philtrum,

and thin upper lip; (c) central nervous system

dysfunction; and (d) gestational alcohol exposure.

Using this coding system, the study physician

ranked the magnitude of expression of each

feature independently on a 4-point Likert scale,

with 1 reflecting complete absence of the feature

and 4 reflecting the full manifestation of the

feature. The study physician administered this

examination after achieving 100% reliability with

the senior study clinician who was trained by S. J.

Astley, the co-developer of this diagnostic system.

The physician was unaware of the prenatal

exposure group assignment of the participants.

Alcohol Exposure Criteria

The history of prenatal alcohol exposure was

obtained from the biological mothers by means of
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TABLE 1. SAMPLE CHARACTERISTICS

Variables Total Sample

(N = 130)

Alcohol-Exposed

(N = 100)

Non-Exposed

(N = 30)

Ethnicity (%)

White, Non-Hispanic

Black, Non-Hispanic

Hispanic

Asian

Mixed

50.0

16.9

20.0

3.1

10.0

54.0

17.0

17.0

2.0

10.0

36.7

16.7

30.0

6.7

10.0

Child Gender - Males (%) 51.0 51.0 50.0

Child Age in Years (M, SD) 8.50 (1.53) 8.59 (1.56) 8.35 (1.46)

Socialization (M, SD) 64.35 (8.84) 62.83 (8.04)*** 69.43 (9.57)***a

Child Composite IQ (M, SD) 99.39 (15.05) 97.24 (14.83)** 106.57 (13.69)**b

Biological Mother (%) 35.9 21.0** 86.7**

Primary Caregiver Married/Partner (%) 66.4 62.8** 83.3**

Primary Caregiver Yrs Education (M, SD) 16.45 (2.81) 16.28 (2.60) 17.03 (3.40)

*** p<.001   ** p<.01  * p<.05

 Vineland Socialization Standard Score                                                                           a

 Kaufman Brief Intelligence Test Composite IQb

the Health Interview for Women.  Among adopted22

or foster children, medical or legal record

documentation referencing known alcohol

exposure was used to determine the degree of

alcohol exposure. In addition, reliable collateral

reports by others who had observed the mother

drinking during pregnancy were obtained.

Because many children with prenatal alcohol

exposure are often adopted or in foster care, it is

often necessary to rely on such records to assess

the child’s history of alcohol exposure and is an

accepted practice in the scientific community

when making a diagnosis of FAS or related

conditions.  All children in the alcohol-exposed2

group met criteria for ratings of 3 (some risk) or 4

(high risk). Within the control group, all children

met criteria for ratings of 1 (no risk) with exposure

levels of <1 standard drink (0.60 oz. absolute

alcohol) throughout gestation.

Measures

National Institute for Mental Health

Computerized Diagnostic Interview Schedule for

Children—Fourth Edition (NIMH C-DISC-IV). The

C-DISC-IV is a structured interview developed by

the National Institute of Mental Health that

assesses for 36 mental health disorders for

children and adolescents, using DSM-IV criteria.38

The interview version conducted in this study

used the parent or primary caregiver as the

interview subject. The C-DISC-IV assesses for the

presence of diagnoses occurring within the last

four weeks (present) as well as the last year, and

also assesses the level of impairment. The C-

DISC-IV is organized into six different modules:

anxiety disorders, mood disorders, disruptive

disorders, substance use, schizophrenia, and

miscellaneous disorders, with individual symptom

scores for each Axis I diagnostic category.

Symptom scores are derived from key stem

questions that are asked of all respondents for a

given diagnosis. The diagnostic interview has

adequate test-retest reliability  and good38

concurrent criterion validity, particularly with

regard to attention deficit disorders.20

Data Analysis

Data analyses were conducted using SPSS

Statistical Analysis software (14.0). Descriptive

information comparing children with and without
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prenatal alcohol exposure was examined using

Chi-square and independent t-tests. The

relationship between prenatal alcohol exposure

and levels of psychopathology were evaluated in

separate regression analyses. Twelve Axis I

psychiatric diagnosis outcome categories on the

C–DISC-IV were examined: separation anxiety

disorder, generalized anxiety disorder, obsessive

compulsive disorder, post-traumatic stress

disorder, attention-deficit/hyperactivity disorder,

oppositional defiant disorder, conduct disorder,

major depressive disorder, dysthymic disorder,

mania, hypomania, and schizophrenia. Symptom

scales provided continuous variables for each

psychiatric diagnosis. Child ethnicity (1=White,

non-Hispanic, 2=Black, 3=Hispanic, 4=American

Indian, 5=Alaskan Native, 6=Asian, 7=mixed

ethnicity), gender (1=boys, 2=girls), age, full scale

IQ, socialization standard score, caregiver marital

status (1=single/separated/divorced/never

married; 2=married/living with a partner),

education, and home placement (1=non-biological

parent; 2=biological parent) were used as the

primary covariates when appropriate, based on a

statistically significant correlation (p<.05) with the

individual psychiatric diagnostic outcomes.

Prenatal alcohol exposure (0=non-exposed;

1=alcohol-exposed) was entered as the last

predictor variable in each regression model. The

statistical significance of each model, R , and2

standardized beta coefficients were calculated.

RESULTS

Characteristics of Children With and

Without Prenatal Alcohol Exposure 

Chi-square and independent t-tests revealed

no significant differences between children with

and without prenatal alcohol exposure on child

ethnicity, gender, age, or caregiver education.

Significant differences were found between groups

on Full Scale IQ, caregiver marital status, home

placement (non-biological parent or biological

parent), and socialization standard score,

although all children scored in the deficit range

on socialization. (See Table 1)

Comparison of Children With and

Without Prenatal Alcohol Exposure

on FASD Diagnosis

As expected, a Chi-square analysis comparing

children with and without prenatal alcohol

exposure on FASD diagnostic criteria revealed

that all children in the alcohol-exposed group

were classified as having an alcohol related

condition; whereas, none of the children in the

non-exposed group met criteria for an alcohol

related diagnosis (X  (3, N = 130) = 130.00,2

p<.0001). On the basis of the 4-digit diagnostic

system, 11% of children in the alcohol-exposed

group were diagnosed with FAS, 43% with partial

FAS (pFAS), and 46% with static encephalopathy,

which is consistent with a diagnosis of alcohol

related neurodevelopmental disorder (ARND)

according to guidelines developed by Astley

(personal communication, July 5, 2005) for

converting the 4-digit code to the diagnostic

categories proposed by the Institute of Medicine.42

No child in the alcohol-exposed group met criteria

for alcohol related birth defects (ARBD).

Prediction of Psychiatric Symptoms

Correlations among child characteristics,

prenatal alcohol exposure, and psychiatric

diagnostic symptoms are presented in Table 2.

Regression models are presented in Table 3.

Results revealed statistically significant effects of

prenatal alcohol exposure in predicting both

separation anxiety disorder and generalized

anxiety disorder, even after controlling for

significant covariates of caregiver marital status

and home placement. Prenatal alcohol exposure

did not predict symptoms of obsessive compulsive

disorder or post-traumatic stress disorder.

Externalizing disorders, including symptoms of

attent ion  de f ic i t/hyperact iv ity  disorder,

oppositional defiant disorder, and conduct

disorder, were all positively predicted by prenatal

alcohol exposure, after accounting for the

contributions of IQ, social skills deficits, caregiver

marital status and home placement. An analysis

of the symptoms related to major depressive

disorder indicated that children with prenatal

alcohol exposure had more depressive symptoms

than those without exposure, but this effect was

not statistically significant after controlling for

covariates measuring socialization, caregiver

marital status, and home placement. Similarly,

prenatal exposure to alcohol did not predict

symptoms of dysthymic disorder or schizophrenia.

Exposure to alcohol prenatally was predictive of

symptoms of mania and hypomania.

DISCUSSION

Children with prenatal alcohol exposure were

found to exhibit significantly more symptoms of

psychopathology, including anxiety disorders,
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TABLE 2. CORRELATIONS

Variable
Sep.

Anxietya GAD OCD PTSD ADHD ODD CD MDD Dysthymic Hypomania Mania Schizb c d e f g h i

Alcohol
  exposure

.34** .21* .13 .12 .61** .65** .38** .32** .07 .36** .35** .13

Gender -.06 -.03 -.13 .05 -.13 -.08 -.10 -.08 .12 -.01 -.01 -.07

Ethnicity .04 .16 .06 -.08 -.06 .01 -.04 .08 -.04 -.08 -.09 -.05

Age (months) .01 .16 .10 -.09 -.03 .00 .09 .00 -.02 -.04 -.04 .04

KBIT IQ .01 -.12 .09 -.10 -.21* -.21* -.32** .-.08 -.14 -.14 -.16 -.06

Vineland
  Socialization

-.15 -.17 -.12 -.04 -.38** -.28** -.32** -.26** -.09 -.18* -.18* -.08

Caregiver
  marital status

-.13 -.25** .07 -.09 -.20* -.23** -.06 -.21* -.17 -08 -.08 .04

Home
  placement

-.31** -.06 -.13 -.16 -.40** -.46** -.31** -.29** -.09 -.25** -.25** -.11

*** p<.001   ** p<.01  * p<.05

 Sep Anxiety:  separation anxietya

 GAD:  generalized anxiety disorderb

 OCD:  obsessive compulsive disorderc

 PTSD:  post-traumatic stress disorderd

 ADHD:  attention deficit/hyperactivity disordere

 ODD:  oppositional defiant disorderf

 CD:  conduct disorderg

 MDD:  major depressive disorderh

 Schiz:  schizophrenia i

disruptive disorders, and mood disorders, when

compared to children without exposure.

Furtherm ore, child characteristics and

environmental factors appeared to add to the

prediction of psychopathology. Specifically, having

a lower IQ, poorer social skills, living with a

single/divorced or a non-biological caregiver

placed children at greater risk. 

The general findings of this study are in

accordance with previous research studies,

typically conducted with smaller samples, that

suggest a relationship between prenatal alcohol

e x p o s u r e  a n d  p s y c h o p a t h o l o g y  i n

children.  However, the results of the12,22,23,25,30,41

current study extend previous findings through

the use of a larger sample of non clinic-referred

children with social skills deficits. In addition, the

p r e s e n t  s t u d y  a u g m e n t s  p r e v i o u s

methodologically-limited findings through the use

of structured diagnostic parent interviews, which

were used to assess for a wide range of

psychopathology.

With regard to specific findings, results

revealed that symptoms of anxiety were

significantly related to prenatal alcohol exposure.

The link between fetal alcohol exposure and

anxiety has been less well studied than

externalizing disorders and mood disorders;

however, research on early attachment behavior

has demonstrated a higher prevalence of insecure

attachment in children with moderate to high

prenatal alcohol exposure compared to those with

little or no exposure.  Furthermore, clinical23

reports describe anxiety associated with

separation particularly in relation to placement

outside the biological home. The current findings

support these reports in that children who were

not living with their biological mothers had higher

levels of separation anxiety. Nevertheless,

prenatal alcohol exposure  was  an  independent
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TABLE 3. PREDICTION OF PSYCHIATRIC SYMPTOMS AS A FUNCTION OF PRENATAL ALCOHOL EXPOSURE

F $ B (SE) R  (Adjusted R )2 2

Separation Anxiety Disorder

Home Placement

Prenatal Alcohol Exposure

9.82***

-.17

.24*

-8.34 (4.93)

13.35 (5.62)

.13 (.12)

Generalized Anxiety Disorder

Caregiver Marital Status

Prenatal Alcohol Exposure

6.27**

-.22*

.17*

-9.31 (3.74)

8.35 (4.18)

.09 (.08)

Obsessive Compulsive Disorder

Prenatal Alcohol Exposure
2.20

.13 2.27 (1.53)

.02 (.01)

Post-Traumatic Stress Disorder

Prenatal Alcohol Exposure
1.73

.12 3.15 (2.39)

.01 (.01)

Attention Deficit Hyperactivity Disorder

KBIT IQ

Socialization Score

Caregiver Marital Status

Home Placement

Prenatal Alcohol Exposure

17.79***

-.26

-.19*

-.08

-.06

.50***

-.05 (.15)

-.64 (.25)

-5.36 (4.53)

-3.64 (5.45)

35.25 (6.29)

.42 (.39)

Oppositional Defiant Disorder

KBIT IQ

Socialization Score

Caregiver Marital Status

Home Placement

Prenatal Alcohol Exposure

20.81***

-.02

-.06

-.12

-.14

.53***

-.04 (.15)

-.22 (.26)

-8.26 (4.66)

-8.95 (5.59)

39.99 (6.46)

.29 (.43)

Conduct Disorder

KBIT IQ

Socialization Score

Home Placement

Prenatal Alcohol Exposure

9.69***

-.21*

-.20*

-.05

.24*

-.19 (.08)

-.31 (.13)

-1.50 (2.79)

7.62 (3.19)

.24 (.21)

Major Depressive Disorder

Socialization Score

Caregiver Marital Status

Home Placement

Prenatal Alcohol Exposure

6.27***

-.14

-.17

-.17

.15

-.32 (.19)

-6.89 (3.53)

-6.81 (4.16)

6.98 (4.89)

.17 (.14)

Dysthymic Disorder

Prenatal Alcohol Exposure
0.56

.07 .42 (.56)

.04 (-.03)

Mania

Socialization Score

Home Placement

Prenatal Alcohol Exposure

6.32***

-.07

-.06

.30**

-.15 (.19)

-2.15 (4.00)

13.91 (4.65)

.13 (.11)

Hypomania

Socialization Score

Home Placement

Prenatal Alcohol Exposure

6.54***

-.07

-.06

.30**

-.15 (.19)

-2.41 (3.99)

13.42 (4.63)

.14 (.11)

Schizophrenia

Prenatal Alcohol Exposure

2.12

.13 1.35 (.93)

.02 (0.1)

*** p<.001   ** p<.01  * p<.05



7

Mental Health Aspects of Developmental Disabilities July/August/September 2008 Vol. 11, No. 3

predictor of anxiety symptoms even after

controlling for home placement. These anxiety

problems do not appear to ameliorate with age in

that high levels of phobic anxiety are reported in

alcohol-exposed adults.  Even in typically8

developing children, anxiety and depressive

symptoms are associated with a multitude of

negative outcomes, such as school failure and

problems with peers  and children with prenatal1,13

alcohol exposure are already considered high-risk

for these secondary disabilities.  The7,27,44,46

additional risk associated with anxiety symptoms

underscores the idea that children with prenatal

alcohol exposure are prime candidates for early

interventions focusing on reducing anxiety and

increasing coping skills. 

Not surprising, significant differences between

children with and without prenatal alcohol

exposure were found in the disruptive disorders

categories: attention deficit hyperactivity disorder,

oppositional defiant disorder, and conduct

disorder. These findings are consistent with the

literature on prenatal alcohol exposure that

s u g g e s t s  l o n g - t e r m  d i f f i c u l t i e s  w i t h

a t ten t ion/h ypera c t iv i t y  and  d is rup t iv e

behaviors.  3,30,41,45

Attention deficits among children with FASDs

are well documented in the literature and

corroborate the widespread presence of these

problems in children exposed to alcohol

prenatally.  However, some investigators have8,19

hypothesized that the inattention and

hyperactivity associated with prenatal alcohol

exposure is a particular clinical subtype with an

e a r l i e r  on se t ,  d i f f e r en t  c l in ica l  an d

neuropsychological presentation, and probable

differential medication response.  In the future,18,28

sophisticated studies of this population, such as

the ones conducted by Lee et al.,  can provide18

useful guidelines for addressing the specific areas

of deficits in attention exhibited by children with

prenatal alcohol exposure and can suggest more

prescribed and focused treatments.

Findings regarding the associations between

prenatal alcohol exposure and the presence of

oppositional defiant and conduct disorder are also

not surprising given that children with prenatal

alcohol exposure have been found to be more than

three times more likely to be rated as having

delinquent behavior scores in the clinical range3

and have been found to have lower levels of moral

maturity and higher levels of delinquency than

non-alcohol-exposed controls matched on age,

gender, socioeconomic status, and ethnicity.37

Furthermore, a study of 451 adults with prenatal

alcohol exposure found that 60% had been in

trouble with the law and 50% had been legally

confined at some point in their lives.  Other45

findings reveal that individuals with prenatal

alcohol exposure are significantly over represented

in the criminal justice system, yet often go

unidentified as having a FASD diagnosis.  The5,10,11

results of the current study support the notion

that disruptive behaviors that may lead to

delinquency and social maladjustment can be

identifiable in early to middle childhood and

suggest the need for interventions with high risk

children in order to prevent more serious

secondary disabilities in the future. 

Results revealed that mood disorder

symptoms were significantly higher for children

with prenatal alcohol exposure compared to

children without exposure, suggesting that

although externalizing behaviors are certainly

problematic in this population, impairments

associated with prenatal alcohol exposure are not

limited to disruptive behaviors. A positive finding

was that although children with prenatal

exposure to alcohol had higher levels of depressed

mood than non-exposed controls, having better

social skills and living with a married biological

parent seemed to ameliorate the effects of early

exposure. These findings are consistent with

previous reports of links between early social

competence and depressive symptoms and the4

effects of parenting variables on the teratogenic

effects of alcohol.  For example, O’Connor and25

Paley  found that the effects of prenatal alcohol25

exposure on depressive symptoms in preschool

aged children were mediated by the mother-child

interaction. Mothers who were more emotionally

connected to their young children had children

with fewer depressive symptoms compared to

children whose mothers provided less positive

emotional support. By understanding the

transaction between parent and child

characteristics, early interventions can target

maladaptive parent-child relations to reduce the

risk for future depression. 

Finally, a positive association between

prenatal alcohol exposure and symptoms of mania

and hypomania were found. These findings are

consistent with an earlier study of a clinical

population of children in which 35% manifested

symptoms of bipolar disorders.  These results23

suggest that when working with children with

prenatal alcohol exposure, it is prudent to assess

for the full range of Axis I symptoms. Appropriate
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diagnosis is essential for appropriate treatment in

that the course of action would be different

depending on whether or not the child had a

mood disorder as opposed to attention deficit

hyperactivity disorder.

There are some limitations to the current

study that merit discussion. First, only children

with verbal IQs of 70 or higher participated in the

study, thereby eliminating children functioning in

the moderate to mild range of developmental

disability. However, research shows that using

this cut point would allow the majority of children

with exposure to be examined. For example, it has

been estimated that 73% of children with FAS and

91% of children with partial FAS and ARND fall

above an IQ score of 70.  Second, the sample was36

composed of volunteers who identified their

children as having social skills deficits which may

have introduced an ascertainment bias, thus

limiting our ability to generalize to populations of

children who are functioning adequately both

socially and emotionally. Third, interviews were

conducted with parents rather than child

participants. In the future, it would be informative

to assess child psychopathology using self-report

measures.

In spite of these limitations, study results

suggest that children who have been exposed to

alcohol prenatally are at high risk for developing

symptoms of psychopathology. Furthermore,

children with exposure to alcohol in utero tend to

be overrepresented in psychiatric populations,

and are frequently not identified as having central

nervous system deficits associated with prenatal

alcohol exposure.  Therefore, these children are24

often referred for mental health services, but

these services may fail to take into account their

unique needs when setting goals and making

treatment plans.  Thus, they may be more likely3

to fail to respond or under-respond to treatment.

Proper diagnosis of the psychiatric problems of

children with prenatal alcohol exposure is

essential, as is the need to adapt existing

interventions to accommodate the deficits and

strengths of these children.17,21

ACKNOWLEDGMENT: All authors are in the

Department of Psychiatry and Biobehavioral

Sciences in the Semel Institute for Neuroscience

and Human Behavior, David Geffen School

Medicine at the University of California, Los

Angeles. We thank Elizabeth Laugeson, Amy

Schonfeld, and Jolie Randall for their assistance

on this study.

This manuscript relies on data collected as part of

Project Bruin Buddies, research supported by

Centers for Disease Control and Prevention Grant

U84-CCU920158. 

The contents do not necessarily represent the

positions or policies of the Centers for Disease

Control and Prevention and endorsement by the

Federal Government should not be assumed. 

REFERENCES

1. Albano AM, Chorpita BF, Barlow DH. Childhood
anxiety disorders. In: Mash EJ, Barkley RA (eds),
Child Psychopathology. New York, NY: The
Guilford Press, 2003:279-329.

2. Astley SJ. Diagnostic Guide for Fetal Alcohol
Spectrum Disorders: The 4-digit Diagnostic
Code. 3rd Ed. Seattle, WA: University of
Washington, 2004.

3. Brown RT, Coles CD, Smith IE, et al. Effects of
prenatal alcohol exposure at school age. II:
Attention and behavior. Neurotoxicol Teratol
1991;13:369-376.

4. Buhrmester D. Intimacy of friendship,
interpersonal competence, and adjustment during
preadolescence and adolescence. Child Dev
1990;61:1101-1111.

5. Burd L, Selfridge R, Klug M, Bakko S. Fetal alcohol
syndrome in the United States corrections system.
Addict Biol 2004;9:169-176.

6. Coles CD, Platzman KA, Lynch ME, Freides D.
Auditory and visual sustained attention in
adolescents prenatally exposed to alcohol. Alcohol
Clin Exp Res 2002;26:263-271.

7. Coles CD, Brown RT, Smith IE, Platzman KA, et al.
Effects of prenatal alcohol exposure at school age.
I. Physical and cognitive development.
Neurotoxicol Teratol 1991;13:357-367.

8. Connor PD, Streissguth AP, Barr HM. Psychiatric
symptomatology and characteristic behaviors in
adults with fetal alcohol syndrome and fetal alcohol
effects. Alcohol Clin Exp Res 1998;22(60A).

9. Famy C, Streissguth AP, Unis AS. Mental illness in
adults with fetal alcohol syndrome or fetal alcohol
effects. Am J Psychiatry 1998;155:552-554.

10. Fast DK, Conry J, Loock CA. Identifying fetal
alcohol syndrome among youth in the criminal
justice system. J Dev Behav Pediatr 1999;20:370-
372.

11. Fast DK, Conry J. The challenge of fetal alcohol
syndrome in the criminal legal system. Addict Biol
2004;92:161-166.



9

Mental Health Aspects of Developmental Disabilities July/August/September 2008 Vol. 11, No. 3

12. Fryer SL, McGee CL, Matt GE, et al. Evaluation of
psychopathological conditions in children with
heavy prenatal alcohol exposure. Pediatrics
2007;119:e733-741.

13. Jacobsen RH, Lahey BB, Strauss CC. Correlates of
depressed mood in normal children. J Abnorm
Child Psychol 1983;11:29-39.

14. Jacobson SW, Jacobson JL, Sokol RJ, Chiodo LM.
Preliminary evidence of primary socioemotional
deficits in 7-year-olds prenatally exposed to
alcohol. Alcohol Clin Exp Res 1998;22(61A).

15. Kaufman AS, Kaufman NL. Kaufman Brief
Intelligence Test (K-BIT). Circle Pines, MN:
American Guidance Service; 1990.

16. Kodituwakku PW. Defining the behavioral
phenotype in children with fetal alcohol spectrum
disorders: A review. Neurosci Biobehav Rev
2007;31:192-201.

17. Laugeson E, Paley B, Schonfeld AM, et al.
Adaptation of Children’s Friendship Training
Program for children with fetal alcohol spectrum
disorders. Child Fam Behav Ther 2007;29:57-69

18. Lee KT, Mattson SN, Riley EP. Classifying children
with heavy prenatal alcohol exposure using
measures of attention. J Int Neuropsychol Soc
2004;10:271-277.

19. Mattson, SN, Calarco KE, Lang AR. Focused and
shifting attention in children with heavy prenatal
alcohol exposure. Neuropsychology 2006;20:361-
369.

20. McGrath AM, Handwerk ML, Armstrong KJ, et al.
The validity of the ADHD section of the Diagnostic
Interview Schedule for Children. Behav Modif
2004;28:349-374.

21. O’Connor MJ, Frankel F, Paley B, et al. A
controlled social skills training for children with
fetal alcohol spectrum disorders. J Consult Clin
Psychol 2006;74:639-648.

22. O’Connor MJ, Kasari C. Prenatal alcohol exposure
and depressive features in children. Alcohol Clin
Exp Res 2000;24:1084-1092.

23. O’Connor MJ, Kogan N, Findlay R. Prenatal alcohol
exposure and attachment behavior in children.
Alcohol Clin Exp Res 2002;26:1592-1602.

24. O’Connor MJ, McCracken J, Best A. Under
recognition of prenatal alcohol exposure in a child
inpatient psychiatric setting. Ment Health Aspects
Dev Disabil 2006;9:105-108.

25. O’Connor MJ, Paley B. The relationship of prenatal
alcohol exposure and the postnatal environment to

child depressive symptoms. J Pediatr Psychol
2006;31:50-64.

26. Olson HC, Streissguth AP, Sampson PD, et al.
Association of prenatal alcohol exposure with
behavioral and learning problems in early
adolescence. J Am Acad Child Adolesc
Psychiatry 1997;36:1187-1194.

27. Olson HC, Morse BA, Huffine C. Development and
psychopathology: Fetal alcohol syndrome and
related conditions. Semin Clin Neuropsychiatry
1998;3:262-284.

28. O’Malley KD, Nanson J. Clinical implications of a
link between fetal alcohol spectrum disorder and
attention-deficit hyperactivity disorder. Can J
Psychiatry 2002;47:349-354.

29. Paley B, O’Connor MJ, Frankel F, Marquardt R.
Predictors of stress in parents of children with fetal
alcohol spectrum disorders. J Dev Behav Pediatr
2006;27:396-404. 

30. Paley B, O’Connor MJ, Kogan N, Findlay R.
Prenatal alcohol exposure, child externalizing
behavior, and maternal stress. Parenting Sci
Pract 2005;5:29-56.

31. Paley B, O’Connor MJ. Neurocognitive and
neurobehavioral impairments in individuals with
fetal alcohol spectrum disorders. Int J Disabil
Hum Dev, in press.

32. Rasmussen C. Executive functioning and working
memory in fetal alcohol spectrum disorder. Alcohol
Clin Exp Res 2005;29:1359-1367.

33. Rasmussen C, Horne K, Witol A. Neurobehavioral
functioning in children with fetal alcohol spectrum
disorder. Child Neuropsychol 2006;12:453-468.

34. Riley EP, McGee CL. Fetal alcohol spectrum
disorders: An overview with emphasis on changes
in brain and behavior. Exp Biol Med
2005;230:357-365.

35. Roebuck TM, Mattson SN, Riley EP. Behavioral and
psychosocial profiles of alcohol-exposed children.
Alcohol Clin Exp Res 1999;23:1070-1076.

36. Sampson PD, Streissguth AP, Bookstein F, Barr
HM. On categorizations in analyses of alcohol
teratogenesis. Environ Health Perspect
2000;108:421-428.

37. Schonfeld AM, Mattson SN, Riley EP. Moral
maturity and delinquency after prenatal alcohol
exposure. J Stud Alcohol 2005;66:545-554.

38. Shaffer D, Fisher P, Lucas CP, et al. NIMH
Diagnostic Interview Schedule for Children Version
IV (NIMH DISC-IV): Description, differences from
previous versions, and reliability of some common



10

Mental Health Aspects of Developmental Disabilities July/August/September 2008 Vol. 11, No. 3

diagnoses. J Am Acad Child Adolesc Psychiatry
2000;39:28-38.

39. Spadoni AD, McGee CL, Fryer SL, Riley EP.
Neuroimaging and fetal alcohol spectrum
disorders. Neurosci Biobehav Rev 2007;31:239-
245.

40. Sparrow SS, Balla DA, Cicchetti DV. Vineland
Adaptive Behavior Scales. Circle Pines, MN:
American Guidance Service, 1984.

41. Steinhausen HC, Spohr HL. Long-term outcome of
children with fetal alcohol syndrome:
Psychopathology, behavior, and intelligence.
Alcohol Clin Exp Res 1998;22:334-338.

42. Stratton K, Howe C, Battaglia F (eds). Fetal
Alcohol Syndrome: Diagnosis, Epidemiology,
Prevention, and Treatment. Washington, DC:
Institute of Medicine, National Academy Press,
1996.

43. Streissguth AP. Fetal Alcohol Syndrome: A Guide
for Families and Communities. Baltimore, MD:
Paul H. Brookes Publishing Co., 1997.

44. Streissguth AP, Barr HM, Kogan JA, Bookstein FL.
Understanding the occurrence of secondary
disabilities in clients with fetal alcohol syndrome
and fetal alcohol effects. Final report. Seattle, WA:
University of Washington School of Medicine, Fetal

Alcohol and Drug Unit; 1996. Report No.: 96-06.
Sponsored by the Centers for Disease Control and
Prevention.

45. Streissguth AP, Bookstein FL, Barr HM, et al. Risk
factors for adverse life outcomes in fetal alcohol
syndrome and fetal alcohol effects. J Dev Behav
Pediatr 2004;25:228-238.

46. Streissguth AP, O’Malley K. Neuropsychiatric
implications and long-term consequences of fetal
alcohol spectrum disorders. Semin Clin
Neuropsychiatry 2000;5:177-190.

47. Warren K, Floyd L, Calhoun F, et al. Consensus
Statement on FASD. Washington, DC: National
Organization on Fetal Alcohol Syndrome, 2004.

48. Whaley SE, O’Connor MJ, Gunderson B.
Comparison of the adaptive functioning of children
prenatally exposed to alcohol to a nonexposed
clinical sample. Alcohol Clin Exp Res
2001;25:1018-1024.

CORRESPONDENCE: Mary O’Connor, Ph.D.,

Semel Institute for Neuroscience and Human

Behavior, Department of Psychiatry and

Biobehavioral Sciences, 760 Westwood Plaza -

Room 68-265A, Los Angeles, CA 90024-1759; tel.:

310-206-6528; Fax: 310-825-2682; email:

moconnor@mednet.ucla.edu.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

