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2000). Prevalence rates of the full range of
FASD beyond FAS, including ARND and other
alcohol-related birth defects, are believed
to occur about 3 times as often as FAS. A
rate of 2 to 6 per 1000 (Centers for Disease
Control and Prevention [CDC], 2007), and
approach the latest estimated prevalence
of autism spectrum disorders. New regu-
lations at the federal level, under both the
Keeping Children and Families Safe Act of
2003, which amended and reauthorized the
Child Abuse Prevention and Treatment Act
(CAPTA), and the Individuals with Disabilities
Education Improvement Act of 2004, require
that children involved in substantiated cases
of child abuse and neglect be referred to
early intervention systems. IDEA further re-
quires early intervention referral for children
whose development is impacted by prenatal
substance exposure. These regulations are
certain to result in increased numbers of
children in early intervention systems who
need referral for FASD diagnosis followed by
tailored early intervention.

Clearly, FASD is an important problem that
every early interventionist will encounter—
now more than ever—and potentially play
a key therapeutic role. To help guide prac-
tice in early intervention, this article summa-
rizes current research on FASD and provides
practical ideas about prevention, qualifying
children for services, supporting families,
anticipatory guidance, and a developmental
systems model useful in thinking about as-
sessment and intervention for young children
with FASD.

ALCOHOL AS A TERATOGEN AND
FASD PREVENTION

As a neurobehavioral teratogen, alcohol in-
terferes with normal fetal growth and devel-
opment through multiple actions at different
sites. Researchers are now studying the bio-
chemical mechanisms underlying alcohol’s ef-
fects, in hopes that pharmacologic treatments
might eventually be used to intervene with
(or prevent) alcohol-related fetal injury. Re-
searchers are also looking at neuroimaging

and physical measures (such as EEGs) to un-
derstand more precisely how alcohol dam-
ages the brain (NIAAA, 2000). Most impor-
tant to early interventionists is the fact that
prenatal alcohol exposure can significantly
compromise central nervous system (CNS)
function, leading to a wide range of devel-
opmental, learning, and behavior problems.
These problems can affect later life success.
Indeed, natural history data so far show that
individuals with FASD have a very high like-
lihood of suffering secondary disabilities of
lifestyle and daily function in adolescence and
adulthood (Streissguth et al., 2004).

Fetal effects of alcohol exposure differ de-
pending on the amount, timing, and pattern
of maternal drinking, so deficits are highly
variable from one child to another. In gen-
eral, the more a pregnant woman drinks, the
greater the severity of persistent neurobehav-
ioral deficits. Episodic (or binge) drinking that
creates higher maternal peak blood alcohol
concentrations is associated with greater fe-
tal damage. On an individual basis, however,
any amount of drinking during pregnancy can
cause harm, and alcohol use at any time dur-
ing gestation is associated with a higher risk
of CNS dysfunction. Figure 1 provides high-
lights from the 2005 U.S. Surgeon General’s
Advisory on Drinking and Pregnancy (2005).
Early interventionists can advance the impor-
tant goal of FASD prevention by providing this
information to the many women with whom
they work who are thinking about pregnancy
or are already pregnant, and to women’s
partners.

IDENTIFYING THE PROBLEM AND
QUALIFYING CHILDREN FOR SERVICES

Table 1 defines diagnoses on the fetal al-
cohol spectrum, and Figure 2 shows the
“face” of FAS. These diagnoses are medical
conditions. Current practice guidelines sug-
gest that diagnosing physicians work with
a multidisciplinary team and follow well-
defined FASD diagnostic guidelines. National
diagnostic guidelines have been published in
the United States for FAS (National Center
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Figure 1. Highlights of the 2005 surgeon general’s advisory on drinking and pregnancy. From http://

www.surgeongeneral.gov/pressreleases/sg02222005.html.

on Birth Defects and Developmental Disabil-
ities [NCBDD], 2004) and in Canada for the
broader spectrum (Chudley et al., 2005).
More specific FASD diagnostic systems have
been developed for clinical and research use
which provide a method for diagnosing the
full range of conditions that make up the fe-
tal alcohol spectrum.

FASD diagnoses commonly co-occur with
developmental delays or deficits arising from
other genetic or medical causes, psychiatric
disorders (such as ADHD), and/or academic
problems. A full understanding of an indi-
vidual child’s problems requires taking all
co-occurring conditions into consideration.
Diagnoses on the fetal alcohol spectrum typ-
ically add an important dimension to the de-
scription of a child’s problems as classified
by other medical and psychiatric diagnoses
generated through the use of diagnostic sys-
tems such as ICD-10 (World Health Organiza-
tion, 2005), DC:0-3-R (Zero to Three, 2005),
or DSM-IV (American Psychiatric Association,
1994). Knowing that a child has ADHD in
the presence of FASD, for example, can mean
that commonly used interventions for ADHD
will not have expected effects, and that a dif-

ferent combination of treatment techniques
may be required. Indeed, an understanding
that a child has neurological unpairment aris-
ing from alcohol exposure can fundamentally
change a parent’s or provider’s perception of
the child’s behavior.

Current FASD diagnostic guidelines usually
require evidence of structural, neurologic,
and/or functional damage of the CNS. Evi-
dence of structural/neurologic damage may
include such findings as microcephaly (small
head size), abnormal neuroimaging, or seizure
disorders. These can sometimes be identi-
fied early in life. Evidence of CNS dysfunc-
tion includes standardized test scores that
document significant global delays or, more
commonly, variability revealed in significant
gaps in skills, atypical patterns of develop-
ment, or uneven profiles of learning strengths
and weaknesses. Unfortunately, it is often dif-
ficult to gather clear evidence of CNS dys-
function at a young age. Early developmental
deficits of alcohol-exposed children may be
subtle and yet important precursors of later
problems. Tests used with young children of-
ten cannot detect variability in learning pro-
files or subtle problems, so young children
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Table 1. Criteria for diagnosing fetal alcohol spectrum disorders∗,†

Diagnosis Diagnostic features

Fetal alcohol syndrome (FAS) Growth deficiency: Height or weight less than 10th
percentile

Cluster of characteristic minor facial anomalies: Small
palpebral fissures (eyeslits), thin upper lip, smooth
philtrum (groove above the upper lip)

Central nervous system damage (evidence of structural

and/or functional brain impairment)

Reliable evidence of confirmed prenatal alcohol exposure:

Not necessary if the cluster of characteristic facial

features is fully present

Partial FAS (PFAS) Some of the characteristic minor facial anomalies

Growth deficiency: Height or weight less than 10th
percentile

Central nervous system damage (evidence of structural

and/or functional brain impairment)

Reliable evidence of confirmed prenatal alcohol exposure

Alcohol-related neurodevelopmental

disorder (ARND)

Central nervous system damage (evidence of structural

and/or functional brain impairment)

Reliable evidence of confirmed prenatal alcohol exposure

∗Adapted from the Astley (2004).
†The 4-Digit Diagnostic Code (Astley, 2004) is a system used by clinicians and researchers to evaluate the effects of

prenatal alcohol exposure. While the 4-Digit Code maps onto these widely known diagnoses, the system actually uses

different descriptive terms to more precisely describe how children manifest PFAS and ARND. There are other diagnostic

guidelines that also include a category called “Alcohol-Related Birth Defects” (ARBD). ARBD exist in the presence of

confirmed prenatal alcohol exposure, but children who have ARBD do not necessarily show the characteristic facial

features. ARBD are defined as follows: “Any of a number of anomalies (such as heart or kidney defects) present at birth

that are associated with maternal alcohol consumption during pregnancy” (NIAAA, 2000, p. 286).

will less often meet FASD diagnostic criteria.
In addition, because alcohol effects may of-
ten emerge most clearly as deficits in higher
level cognitive functions, children’s problems
may not even become evident until well past
the window for early intervention, around
second to fourth grades (Olson, Morse, &
Huffine, 1998b). Yet there is growing knowl-
edge about the plasticity of the CNS, and
intriguing findings on the positive develop-
mental effects of enriching the motor and
learning environment with alcohol-exposed
animals (eg, Klintsova, Goodlet, & Gree-
nough, 1999; Miura, Whinery, Dominguez,
Riley, & Thomas, 2005). These strongly im-
ply that early identification and intervention
for children who are alcohol-exposed may be
especially important, because CNS function
might potentially be improved.

Some states recognize the full FAS as a di-
agnosed condition with a high probability
of developmental delay, thus deserving early
intervention. But there are many additional
children impacted by prenatal alcohol expo-
sure, and new diagnostic guidelines recog-
nize conditions across the full fetal alcohol
spectrum. Literature review later in this ar-
ticle strongly indicates that children affected
by prenatal alcohol, but without the full syn-
drome, have diagnosable conditions that also
carry a high likelihood of developmental de-
lay and later significant problems in adaptive
function. Because of this, providing early in-
tervention services for all children diagnosed
with FASD should be strongly encouraged.
An even broader approach to qualifying de-
velopmentally vulnerable young children for
early intervention is to classify them “at-risk”



176 INFANTS & YOUNG CHILDREN/APRIL–JUNE 2007

Figure 2. The 3 diagnostic facial features of fetal alcohol syndrome are as follows: (1) palpebral fissure

length (eyeslit length) of 2 or more SD below the mean; (2) smooth philtrum (the vertical groove be-

tween the nose and the upper lip) (rank 4 or 5 on Lip-Philtrum Guide); (3) thin upper lip (rank 4 or 5 on

Lip-Philtrum Guide). Used with permission from Susan Astley.

because of prenatal alcohol exposure coupled
with evidence of emerging learning problems
and/or environmental risk if this approach
fits into IDEA implementation in the state
where the child resides. One strategy that
does not fit with current evidence is assum-
ing that an alcohol-exposed child will “grow
out of”apparently mild early delays, and there-
fore not providing services or developmental
monitoring. Instead, if an exposed child does
not qualify for early intervention, or improves
after intervention and then no longer quali-
fies, a better approach lies in careful moni-
toring and reevaluation at key developmen-
tal transitions. This will address the possible
emergence of later cognitive, language, and
social difficulties.

YOUNG CHILDREN WITH PRENATAL
ALCOHOL EXPOSURE AND THEIR
FAMILIES

What does current scientific evidence say
about young children with prenatal alcohol
exposure, and what are the implications for
early intervention? At present, data for young
children born prenatally exposed to alcohol
come from several well-designed prospective
longitudinal studies of the impact of moderate
or higher levels of prenatal alcohol exposure
conducted in various locations in the United
States, Canada, and selected other countries
(with varying ethnic compositions and lev-
els of environmental risk). There are also a
few small but carefully investigated clinical
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samples of young children with FASD. Just
now emerging are data from larger clinical
samples composed of patients seen in FASD
diagnostic clinics. All these studies are the
source of research findings reviewed here,
given the focus of this article on the di-
rect impact of prenatal alcohol exposure, a
proven neurobehavioral teratogen, on child
and family outcome. Also available in the lit-
erature are longitudinal studies of young chil-
dren born polydrug-exposed, including alco-
hol, who typically have lives characterized by
high levels of postnatal environmental risk.
Findings from these latter studies are referred
to briefly but not reviewed here, because
these studies primarily provide insight into
the impact of illicit drug exposure coupled
with the larger issues of very high risk fami-
lies and the impact of chemical dependency,
rather than the impact of alcohol exposure be-
fore birth.

To begin, we briefly summarize new data
on a large number of young children, aged
birth to 8, and their families (N = 781), from
the Washington State FAS Diagnostic and Pre-
vention Network (FAS DPN). The FAS DPN is a
statewide clinic network operating since 1993
that uses an interdisciplinary team diagnostic
process and a carefully developed diagnostic
system called the “4-Digit Diagnostic Code”
(Astley, 2004; Astley & Clarren, 2000). The
FAS DPN data discussed here come from the
largest clinical database of children born pre-
natally alcohol-exposed believed to be in exis-
tence at this time, and includes a large number
of young children. There are no national data
on this set of neurodevelopmental disabili-
ties, so the FAS DPN database is an excellent
source of information useful to early interven-
tionists even though conclusions are some-
what limited by geographical context. Com-
pared to the population of Washington State,
the overall FAS DPN database includes some-
what fewer females and, in terms of ethnic-
ity, slightly underrepresents Caucasians (in-
cluding those of Hispanic origin) and slightly
overrepresents African Americans. Largely be-
cause of referral patterns (perhaps because of
cultural differences in recognition of the prob-

lem and willingness to refer), the FAS DPN
database includes somewhat more Native
Americans and fewer Asians than in the larger
population of Washington State. It should
be noted that the FAS DPN database likely
underrepresents the subset of children with
FASD still living with parents grappling with
chemical dependency. Research is needed on
the prevalence of FASD in this high-need
group.

Age of identification and important
demographic characteristics

FAS DPN data show that the average age of
referral for FASD diagnosis overall is 91/2 years.
This means that identification of problems re-
lated to alcohol exposure often occurs rather
late in children’s lives. Younger children, aged
birth to 8, comprise only half of those re-
ferred. Of these, the average age of identifi-
cation is just more than 5, with only about a
third brought in before age 4. This indicates
that two thirds of younger children missed the
chance for true early intervention. Improved
recognition of FASD by early interventionists
could bring more young children in for early
diagnosis. Early diagnosis has been identified
as a crucial protective factor in this popula-
tion, because it is associated with more posi-
tive outcomes in adolescence and adulthood
(Streissguth et al., 2004).

Many children referred for FASD diagno-
sis are not in the care of their birth parents.
In the FAS DPN database, more than 70%
of those referred for FASD diagnosis are in
foster/adoptive homes. Interestingly, almost
half of young children referred (and those
diagnosed with FAS or Partial FAS [PFAS])
are at least third born (or later), which fits
with observations that the impact of prena-
tal alcohol exposure may be greater for later
borns. Children referred for FASD diagnosis
have various racial and ethnic backgrounds.
Half of those referred (and those diagnosed
with FAS/PFAS) are considered Caucasian,
fewer than expected given Washington State
demographics, while the others come from a
variety of ethnic backgrounds.
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Need for referral for FASD diagnosis and
advocacy by early interventionists

Surprisingly, in the FAS DPN database, very
few families (4.7%) of young children are
referred for FASD diagnosis from school or
early intervention settings, but instead come
from other referral sources such as medi-
cal, psychological, or social service providers.
This low referral rate could be raised by
increased awareness among early interven-
tion providers of referral signs and the haz-
ards of alcohol exposure, and by recognizing
the importance of subtle early deficits when
prenatal alcohol exposure is present (which
even the children’s parents may not fully
appreciate).

Young children in this database receive
FASD diagnoses across the whole spectrum, at
rates consistent with population-based stud-
ies. This fits with wide variation in prenatal al-
cohol exposure seen in this population, rang-
ing from maternal consumption of a single
glass of wine once in pregnancy to daily in-
toxication throughout pregnancy. Of children
aged birth to 8, only 7.4% receive an FAS or
a PFAS diagnosis. It is this surprisingly small
group who has the “face” of FAS and who is
most likely to be recognized and qualify for
early intervention. This is true even though
their CNS dysfunction is often no more severe
than that of children with ARND. A larger per-
centage (25.0%) of young children are diag-
nosed with the equivalent of “severe” ARND.
While these young children are clearly in need
of intervention, their families may not be able
to access help without strong advocacy from
early interventionists. An even larger percent-
age (43.4%) are diagnosed with the equivalent
of “mild” ARND. These youngsters may very
well show significant problems later on. Yet
they are far less likely to receive any early in-
tervention unless providers are very well in-
formed, and have the chance to serve these
children within an “at-risk”category.

Early indicators suggesting referral for
an FASD diagnosis

FAS DPN data suggest that the simple pres-
ence of prenatal alcohol exposure may be

the most important reason to refer for diag-
nosis, with higher levels of exposure espe-
cially worrisome. Behavior problems in the
presence of prenatal alcohol exposure are
also an important referral sign. FAS DPN data
also reveal that some indicators commonly
used by providers to prompt early identifica-
tion of problems may not be as useful in sig-
naling the need to refer for FASD diagnosis.
For example, the average gestational age for
children referred to FAS DPN clinics is very
close to full term at 37.3 weeks. As another,
very striking example, only just over half of
the children show marked developmental de-
lay in the first 3 years of life—even among
those who receive an FAS/PFAS diagnosis. In-
deed, more than one fourth of referred chil-
dren have developmental profiles well within
normal limits, with an additional third who
show only mildly abnormal developmental
scores. Some familiar indicators of early risk
do characterize this group. Data from the FAS
DPN show that most of these young children
(84.5%) are also exposed to cigarettes or illicit
drugs, and most (82.6%) have experienced
some degree of postnatal environmental
risk.

FAS DPN data reveal that some important
early signs for referral for FASD diagnosis that
providers could use, with training, are often
being missed. It was surprisingly rare for
young children to be referred for concerns
about facial anomalies or growth. Indeed, di-
agnostic referral because of FAS-like facial fea-
tures occurred for only about a tenth of these
young children. Yet with careful diagnostic
measurement about three quarters of young
children referred showed at least 1 or more of
the “sentinel” physical features. If early inter-
ventionists were more aware of these charac-
teristic features, and/or if facial features were
regularly screened as part of an early interven-
tion intake process, diagnostic referral might
occur more often. FAS DPN data do suggest
that it remains important to pay close atten-
tion to even mild impairments of body growth
and, especially, to small head size (≥2 SD be-
low the mean). Children with microcephaly
show more developmental problems than the
general population (Dolk, 1991), and over
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two thirds of young children diagnosed with
FAS/PFAS had microcephaly.

THE EFFECTS OF PRENATAL ALCOHOL
EXPOSURE ON DEVELOPMENT IN
YOUNG CHILDREN

An overview, including problems in
sensory processing

What is known about the effects of pre-
natal alcohol exposure on development in
young children? It is well established that
heavy levels of prenatal alcohol exposure lead
to neurobehavioral deficits, but the effects of
lower levels of alcohol exposure are less clear
(NIAAA, 2000). Neurobehavioral deficits aris-
ing from alcohol exposure are lifelong, but
their impact on adaptive function emerges
more clearly over time—and can likely
be improved or made worse by postnatal
experiences.

A good overview of clinically relevant find-
ings is provided by a recent, careful study
using FAS DPN data that compare a clinical
sample of twenty-five 5- to 8-year-olds to an
age-, gender-, and ethnicity-comparable group
of 26 typically developing peers (Jirikowic,
2003). Children with FASD performed signif-
icantly more poorly than comparison peers
across measures of IQ, adaptive behavior, aca-
demic performance, and sensory-motor devel-
opment. A main contribution of this study
was findings of sensory processing problems
in the children with FASD, which validated
and extended findings of an older nonstan-
dardized questionnaire study (Morse, Miller,
& Cermak, 1995). Using a standardized par-
ent questionnaire coupled with direct test-
ing, Jirikowic (2003) found clinically signif-
icant difficulties among children with FASD
in tactile, auditory, and visual sensitivity, un-
derresponsiveness to sensory information and
sensation-seeking behaviors, and auditory fil-
tering. Although as a group overall motor per-
formance was in the low average range, spe-
cific difficulties were seen in sensory-motor
tasks involving eye-hand coordination and
timed responses, and on tests revealing per-
sistent minor neurologic soft signs. Children

with FASD showed generally lowered early
academic performance (though still in the av-
erage range), with significantly low mathe-
matics skills and early spelling skills. Overall
adaptive level was lower than among children
with typical development, but quite variable
across alcohol-exposed individuals. For chil-
dren with FASD, relative strengths in adaptive
behavior were seen in ratings of motor func-
tion, and poorer performance in socialization
and ability to follow the rules of daily living.
Both teachers and caregivers also endorsed
significantly more behavior problems among
children with FASD than among typically de-
veloping peers. Interestingly, analysis of this
carefully constructed and diagnosed sample
revealed no differences in performance be-
tween girls and boys in the group with FASD.
Gender differences have almost never been as-
sessed in other studies.

Problems in early cognitive skills and
learning, and sleep

Although there is a wide variety in the
type and extent of deficits, problems in cogni-
tion, learning and memory, attention, and aca-
demic achievement have consistently been
found among preschool (eg, Janzen, Nanson,
& Block, 1995; Jirikowic, 2003) and older
children with FASD (eg, Coles et al., 1997;
Howell, Lynch, Platzman, Smith, & Coles,
2006; Mattson & Riley, 1998). In clinical sam-
ples with FASD, there are consistent findings
of deficits in attention, wide-ranging difficul-
ties in higher order cognitive processes called
“executive functions,” visual-spatial process-
ing deficits and other problems in informa-
tion processing speed and efficiency, and dif-
ficulties with mathematical problem-solving
and achievement (NIAAA, 2000). Also of spe-
cial interest are newer findings of alcohol ef-
fects on basic conditioned learning and other
cognitive functions that reveal an impact on
specific brain regions (such as the cerebel-
lum) (eg, Jacobson et al., 2005). An interesting
emerging area is potential alcohol effects on
sleep, with likely sleep difficulties in respira-
tory control and/or circadian rhythms related
to problems in brain development, and also
to physical problems in midface development
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leading to possible breathing obstruction (M.
Chen, personal communication, January 3,
2006).

Prenatal alcohol exposure has been asso-
ciated with cognitive and learning difficul-
ties into adolescence (eg, Goldschmidt,
Richardson, Cornelius, & Day, 2004;
Streissguth, Barr, Sampson, & Bookstein,
1994) and beyond, though not all longitudi-
nal studies find effects (Greene et al., 1991).
Prenatal alcohol has been associated with
mildly decreased performance on the Bayley
Mental Scale in infancy (eg, Jacobson et al.,
1993) and with mildly lowered IQ scores in
preschoolers (eg, Streissguth, Barr, Sampson,
Darby, & Martin, 1989). Newer longitudinal
research with wider ethnic diversity and
somewhat more highly exposed samples
(using more sensitive measures) has found
an association between alcohol exposure
and early, specific cognitive and achievement
difficulties. For example, infants prenatally
exposed to alcohol have shown deficits
in information processing and efficiency
(Jacobson, Jacobson, & Sokol, 1994). These
persist into the early elementary years, with
additional findings of a distinctive prenatal al-
cohol effect on number processing (Burden,
Jacobson, & Jacobson, 2005).

Deficits in speech, language, and
communication

A variety of speech, language, and commu-
nication problems have been described for
clinical samples of school-aged children with
heavy prenatal alcohol exposure, including
delays in speech acquisition, impaired recep-
tive and expressive language, and problems
in speech production (Church & Kaltenbach,
1997). Some school-aged children with FASD
show discrepancies between relatively better
verbal abilities (eg, vocabulary, basic syntax),
and diminished capacity to use these skills
effectively in social communication (which
is an important foundation for developing
social relationships and exchanging informa-
tion) (Coggins, Friet, & Morgan, 1998). There
has so far been limited clinical or longitu-
dinal study of language and communication

in infants and young children with prenatal
alcohol exposure, although this is an area
of intense research interest. Current clinical
thinking is that young children with FASD can
often acquire basic linguistic skills in a typi-
cal manner, but have difficulty becoming so-
cially competent communicators later on and,
as they grow older, show deficits in higher
order language skills. These include difficul-
ties in the more complex syntax, metacog-
nitive abilities, and narrative skills that are
tied to their cognitive difficulties in executive
functions (eg, Coggins, Olswang, Carmichael
Olson, & Timler, 2003).

Problems in motor development and
neurologic soft signs

Alcohol-exposed individuals consistently
show impairments in the development of mo-
tor control (NIAAA, 2000). In infancy, clin-
ical studies reveal motor delays occurring
more often and/or with increased severity
in the presence of heavy alcohol exposure
(eg, Autti-Ramo & Granstrom, 1991). Among
younger children with FASD, delays in motor
skills are generally mild to moderate in ex-
tent, and poor movement quality (decreased
speed, efficiency, and control; abnormal bal-
ance) is often seen (eg, Osborn, Harris, &
Weinberg, 1993). Significant deficits in visual-
motor development (but not in motor-free
visual perception), and in fine motor coor-
dination, have been described in samples of
younger children with FAS in comparison to
that of typically developing peers (Adnams et
al., 2001; Janzen et al., 1995).

Some longitudinal researchers have found
no discernable impact of more moderate lev-
els of social drinking on motor development
in infancy (eg, Richardson, Day, & Gold-
schmidt, 1995) or early childhood (eg, Chan-
dler, Richardson, Gallagher, & Day, 1996; Fried
& Watkinson, 1990; Larrouque & Kaminski,
1998). Other long-term studies have found
clinically significant effects, but only among
infants at high exposure levels—with
qualitative differences in motor behav-
iors (eg, deficits in imitating movements,
standing, and walking) noted in infants
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with lower exposure levels when
compared to those with no exposure
(Jacobson et al., 1993). In early childhood,
longitudinal research has identified increased
levels of minor neurologic soft signs among
alcohol-exposed preschoolers (Larrouque
et al., 1995), and a positive association
between greater alcohol exposure and in-
creased deficits in fine motor steadiness and
balance (Barr, Streissguth, Darby, & Sampson,
1990).

Difficulties in adaptive behavior and
social-emotional development

Difficult behaviors and social skill deficits
that persist across time are an overarching
concern among individuals of all ages with
prenatal alcohol exposure in both clinical
and longitudinal samples (eg, Olson et al.,
1997; Olson, Feldman, Streissguth, Sampson,
& Bookstein, 1998a; Spohr & Steinhausen,
1996). Mental health problems have been
reported for a very large majority of individ-
uals with FASD in natural history research
(Streissguth, Barr, Kogan, & Bookstein, 1996),
and elevated rates of psychiatric disorders are
a concern (eg, Fryer, McGee, Matt, Riley, &
Mattson, 2005; Murray, Olson, & Montague,
2005; O’Connor, Kogan, & Findlay, 2002a).
For school-aged children with FASD, studies
using questionnaires and child behavior
checklists often show clinically elevated
attention, social, and sometimes internalizing
problems (eg, Mattson & Riley, 2000; Roebuck
& Riley, 1999), and sometimes also problems
with externalizing behavior and aggression
(eg, Olson, Brooks, Davis, & Astley, 2004).
Adaptive behavior and social skills among
pre–school-aged and young school-aged
children with FASD are reported as lower
than expected for age and intellectual level
(Mattson, Lee, Hayden, & Riley, 2005;
Thomas, Kelly, Mattson, & Riley, 1998). It
appears that children exposed to alcohol
show relatively greater deficits in adaptive
function than do clinic-referred peers after
the age of 8 (Whaley et al., 2001). Clinical
studies of children with FASD use terms such
as impulsive, distractible, and “always on the

go” to describe behavior in the preschool
and elementary years (Janzen et al., 1995). In
addition, while younger children with FASD
have been described as engaging, verbal, ap-
parently alert, and “bright-eyed” (Streissguth,
1997), and appear more functional than they
actually are, they seem to lack social bound-
aries (Olson, 1994). There is wide variability
in the level of these deficits, ranging from
subtle to severe.

Longitudinal studies focused on infancy re-
port early problems in behavioral regulation
associated with prenatal alcohol exposure, in-
cluding mild to moderate irritability, poor ha-
bituation, sleep problems, and feeding diffi-
culties (Eyler & Behnke, 1999; Streissguth,
Barr, Martin, & Herman, 1980). Among
preschoolers, limited longitudinal data sug-
gest that prenatal alcohol exposure has been
associated with functional compromise that
includes mild to moderate inattention and hy-
peractivity, and subtle to moderate impulsiv-
ity, and behavior problems (eg, Streissguth,
Bookstein, Sampson, & Barr, 1993, 1995).

Developmental systems thinking adds to
our understanding of the direct “main”effects
of alcohol on child outcome, to better explain
the reverberating impact of prenatal alcohol
exposure and maternal drinking on social-
emotional development across infancy and
early childhood. O’Connor and her colleagues
(eg, O’Connor et al., 2002b) described a trans-
actional process in which alcohol-exposed in-
fants show increased negative affect, their
mothers have difficulty responding to these
babies (perhaps because of their own de-
pression that may be associated with a ten-
dency to drink, and/or because of difficulties
presented by the child), attachment security
is compromised, and these alcohol-exposed
children grow into preschoolers who show in-
creased levels of depression at around 4 to 5
years of age. This has been shown in middle-
income families, and even more clearly in
low-income families who have additional risk
factors that increase severity of this negative
cycle. Additional analyses of middle-income
families through age 6 revealed this process
as most important for girls, but also found


