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Fetal alcohol syndrome and fetal alcohol spectrum disorders are underdiagnosed in general treatment
settings. Among the factors involved in identifying the effects of prenatal alcohol exposure are (1) the
evidence for prenatal alcohol exposure; (2) the effects of the postnatal, caregiving environment; (3)
comorbidities; and (4) differential diagnosis, which includes identifying the neurodevelopmental effects
of alcohol and discriminating these effects from those characterizing other conditions. This article
reviews findings on the neurodevelopmental effects of prenatal alcohol exposure, including learning
and memory, motor and sensory/motor effects, visuallspatial skills, and executive functioning and
effortful control. Encouraging clinicians to discriminate the effects of prenatal alcohol exposure from
other conditions may require more education and training but ultimately will improve outcomes for
affected children. KEYy WORDS: Fetal alcohol syndrome; fétal alcohol spectrum disorders; prenatal alcohol exposure;
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the other conditions making up

the fetal alcohol spectrum disorders
(FASD) are the most common, pre-
ventable, developmental disorders in
the United States and are estimated to
affect as many as 1 in 100 people
(Carmichael-Olson et al. 2009). However,
these conditions rarely are identified in
general clinical settings where children
are referred for diagnosis and treacment
of developmental and behavioral prob-
lems (Bertrand et al. 2005; Ryan and
Ferguson 2006). This article reviews
several barriers to detecting FASD and
provides suggestions for discriminating
the effects of alcohol from other behav-
ioral and developmental disorders.

F etal alcohol syndrome (FAS) and

IDENTIFYING ALCOHOL-
AFFECTED INDIVIDUALS

Identifying the effects of alcohol
exposure is not simple in practice.
FASD is not a medical diagnosis but

a description of a hypothetical spectrum
of the results of exposure. Criteria
exist for the identification of some

of the points along this spectrum,
including FAS and partial FAS (pFAS),
for which there are several, not com-
pletely similar, systems recommended
for clinical diagnosis (Astley and
Clarren 2000; Bertrand et al. 2005;
Chudley et al. 2005; Hoyme et al.
2005; Stratton et al. 1996). At the
present time, there are no generally
accepted “standard” recommendations
for diagnosing individuals without
the physical features of FAS who
demonstrate only neurodevelopmental
effects—that is, those people who are
described by the Institute of Medicine
(Stratton et al. 1996) as having alcohol-
related neurodevelopmental disorder
(ARND). In addition, clinicians must
consider several factors in the identifi-
cation of alcohol effects. These include
(1) evaluation of the evidence for pre-
natal alcohol exposure; (2) effects of

a postnatal, caregiving environment;
(3) comorbidities; and (4) differential
diagnosis, which includes identifying
the neurodevelopmental effects of
alcohol and discriminating these
effects from those characterizing
other conditions.

Evidence for Prenatal Alcohol Exposure

Detecting alcohol use is challenging
both during pregnancy and in retro-
spect. There are no biomarkers of
FASD, and detecting prenatal exposure
through maternal alcohol use during
pregnancy can be difficult. The meta-
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bolic byproducts of alcohol are less easy
to detect over time than those of many
other drugs (e.g., tobacco, cocaine),
and pregnancy itself affects the results
of some standard measures of alcohol
use (see the article by Bakhireva and
Savage, pp. 5663 in this issue).
Because of these difficulties, much of
the research on prenatal alcohol expo-
sure relies on self-report data. However,
alcohol use is less frequently reported
than other drug use in medical records
that are available to clinicians. For
this reason, infants may not be accu-
rately identified as alcohol affected.
When children are older at their first
referral, diagnosis relies on the self-
reported recall of alcohol use after a
period of years by women who may
not remember well or who may have
some motivation, conscious or uncon-
scious, to downplay the extent of use.
However, if the biological mother is
available, her report usually is more
reliable than the secondhand informa-
tion and inference that can be all that
the clinician has when older children
present for diagnosis. Because many
children have come into the care of other
biological families, the foster care sys-
tem, or have been adopted, exposure
information often has to be obtained
from medical or social service records
or by hearsay from other individuals.
This problem in obtaining accurate
exposure information may account in
part for the underdiagnosis of FASD
because clinicians cannot assume that
a woman has a substance-abuse prob-
lem without adequate evidence.

Caregiving Environment

In addition to prenatal alcohol expo-
sure, a child’s caregiving environment
also can contribute to problem behav-
iors that bring children to the attention
of clinicians. Many children whose
mothers use alcohol in pregnancy have
experienced very negative carly envi-
ronments, which may have included
parental loss (Berg et al. 2008), institu-
tionalization (in the case of interna-
tional adoptees [Robert et al. 2009]),
abuse and neglect, and frequent foster
placements. These environmental fac-
tors, in themselves, can lead to significant

deficits in cognition and to behavioral
and emotional problems and, in extreme
cases, may affect physical growth.
Although it is possible to discriminate
some of these factors from the effects
of alcohol exposure in longitudinal
studies that follow children over several
years, it is extremely difficult to do so
in clinical settings. For instance, there
currently is no way to discriminate a
cognitive deficit associated with prenatal
exposure from that resulting from other
factors, including environmental under-
stimulation. Similarly, hyperactive behav-
ior (or behavioral undercontrol) may
be the effect of a teratogen on neuro-
chemistry and anatomy or the conse-
quences of a failure of the caregiving
environment to support the child’s
development of self-regulation. Thus,
although behavior itself may be easy to
document if appropriate measures are
used, often the cause is less clear, and
it can be difficult to argue that prenatal
alcohol exposure has produced a par-
ticular outcome.

Comorbidities

A variety of risk factors identified

in alcohol-affected individuals may
affect later behavior. It is well known
that families in which substance
abuse is a problem are more frequenty
characterized by socioeconomic chal-
lenges, antisocial behavior, and other
drug use (Hussong et al. 2010). Thus,
environmental and possibly genetic
factors may produce developmental
and behavioral outcomes that can
co-occur with the effects of prenatal
exposure. Given these issues and the
caregiving challenges mentioned ear-
lier, it is not surprising that alcohol-
affected children often present with

a variety of problems, including reac-
tive attachment disorder, conduct
disorder, posttraumatic stress disorder,
learning disabilities, depression and
anxiety, as well as problems in arousal
regulation that resemble externalizing
behaviors seen in attention deficit
hyperactivity disorder (ADHD). At
the present time, it is very difficult to
establish the extent to which observed
disorders can be attributed directly to
prenatal exposure; the extent to which
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they are comorbid, perhaps secondary
to the primary effects of alcohol expo-
sure on neurodevelopment (Streissguth
and Kanter 1997); or the independent
results of other conditions. Regardless
of the basis for these disorders, indi-
viduals (whether children or adults)
who exhibit them will require diagnosis
and treatment. Therefore, it is necessary
to identify all of the presenting symp-
toms and to provide a treatment plan
that addresses these multiple needs.

Differential Diagnosis

There are many reasons why it is
important to identify the effects of
prenatal alcohol exposure on behavior.
Most basically, accurate diagnosis
allows prevention and treatment
efforts to be directed appropriately.
For instance, understanding that
learning problems result from neu-
rodevelopmental deficits rather than
lack of motivation may reframe a
child’s learning environment and lead
to more targeted and meaningful
intervention methods. Over the last
decades, clinical and experimental
research based on longitudinal studies
and animal models have identified a
set of outcomes that commonly are
seen as a result of prenatal alcohol
exposure. Some of these outcomes can
be identified reliably and attributed
to teratogenic exposure. Other outcomes
are observed in clinical settings but may
be affected by other prenatal exposures,
familial/genetic loading, caregiving
environment, and social factors. The
following sections review current
research findings on the clinical char-
acteristics of alcohol-affected individuals
(see Coles 2006; Kodituwakku 2007;
Mattson and Riley 1998 for more

extensive reviews).

NEURODEVELOPMENTAL
EFFECTS OF PRENATAL
ALCOHOL EXPOSURE

Learning and Memory

Prenatal alcohol exposure is associated
with global effects on cognitive
functioning, which is ascertained
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using measures of intelligence (intelli-
gence quotient [[Q)]). Early studies
suggested that the mean IQ for those
diagnosed with FAS was around 70.
Thus, half of diagnosed individuals
met the criteria for intellectual dis-
ability, which is defined as having an
IQ score of less than 70 or 2 standard
deviations lower than the population
mean of 100. People who do not
meet the criteria for full FAS generally
have scores in the borderline range
(i.e., IQs between 70 and 85). However,
some physically affected individuals
have “normal” IQs (i.e., greater than
85) (Stratton et al. 1996). Scores on
other cognitive tests and measures of
language usually are consistent with
1Q scores. People who demonstrate
intellectual disabilities or who function
in the borderline range often have
difficulties in school and in adapting
to everyday life. Those in the border-
line range who do not meet the criteria
for intellectual disability may not
qualify for special educational services
or supports, but their functional level
can prevent them from benefiting from
learning opportunities to the same
degree as the average child and often
is associated with school failure. These
limitations can lead to social and
vocational problems, particularly in
adolescence and young adulthood when
demands for independence increase.
Memory appears to be affected by
alcohol to a greater extent than can
be explained by general ability (or
intelligence). Research on memory in
this population has found that there
are specific problems in the encoding
of information—that is, in the learning
of new material or of novel character-
istics of information. Using a variety
of learning tasks with alcohol-affected
children and adults, researchers have
identified problems both with simple
“rote” memorization and with the
employment of strategies to facilitate
encoding (e.g. Coles et al. 2010; Kerns
et al. 1997; Roebuck-Spencer and
Mattson 2004), suggesting effects on
both hippocampus and frontal-brain
regions. Information that has been
encoded effectively (i.e., learned to
the level of mastery) appears to be
retained as well in this group as in

typical individuals but many more
trials or different teaching methods
may be required to ensure such mas-
tery (Coles et al. 1997; Mattson and
Roebuck 2002). These findings, as
well as the emerging evidence that
white-matter integrity in the brain

is compromised in alcohol-affected
individuals (Li et al. 2009), suggest
that people with FASD may process
information more slowly (see Jacobson
et al. 1994, discussed below). Therefore,
learning time is spent less efficiently
and more trials are required to achieve
mastery of material. However, research
on memory suggests that another
important issue for alcohol-affected
individuals involves employment of
learning strategies. That is, they may
not exhibit effective metamemory with
the result that they may have more
difficulty in selecting and employing
effective learning strategies, and may
not be aware of the level of effort
required to achieve mastery on a
particular task.

Motor and Sensory/Motor Effects

When researchers evaluate study par-
ticipants in a treatment setting, they
detect effects of alcohol exposure on
balance and motor control as well as
increased clumsiness, abnormal gait,
and tremors (Conn-Blower 1991;
Marcus 1987; Roebuck et al. 1998;

Steinhausen et al. 1993). Such motor
problems appear to be the result of
teratogenic effects on both central
and peripheral nervous systems.
Roebuck and colleagues (Roebuck et
al. 1998) suggest that damage to the
cerebellum from heavy prenatal alcohol
exposure may interfere with efficient
use of visual and somatosensory system
cues, whereas Avaria and colleagues
(2004) reported damage to peripheral
motor but not sensory neurons.

In the clinic, young children exposed
to alcohol often present with early
motor problems, including both fine
and gross motor delays, which could
probably be best described as “mild”
in nature compared with the more
severe deficits that characterize cere-
bral palsy and related conditions.
These delays often will be observed
during infancy and the preschool
period and then ignored when the
child reaches school age although
there often are persistent effects on
graphomotor skills (e.g., handwriting)
(see figure) and an association with
academic problems in certain areas

(e.g., math skills).

Visual/Spatial skills

Visual perception and visual-motor
coordination are deficient in alcohol-
affected individuals. For instance, in
a recent analysis of an international
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Figure Handwriting sample from a 6-year-old affected by prenatfal alcohol exposure.
The child was instructed to write each of the numbers from 1 to 10 in a circle and
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sample, Mattson and colleagues (2010)
reported that in addition to executive
functioning skills (e.g., planning and
organization), spatial processing mea-
sures (i.c., spatial recognition and
working memory, spatial span, spatial
learning, and visual/motor integration)
discriminated alcohol-affected indi-
viduals from nonaffected control sub-
jects. These findings are consistent with
previous studies that suggest specific
effects on spatial processing. In a clinical
setting, such deficits may be over-
looked or misinterpreted. Some signs
that there may be problems in this
area include difficulties in handwriting,
clumsiness, inability to understand
gestural communication, and problems
in social perception. In addition,
because such skill deficits are associated
with learning disabilities in mathematics,
deficits in these areas may contribute
to the frequently observed problems
in mathematics reported in this group
(Kable et al. 2007).

Executive Functioning and

Effortful Control

Arousal and Attention. ADHD is
so commonly diagnosed in children
with FASD that some researchers
have suggested that it is a hallmark
of the effects of prenatal alcohol expo-
sure (O’Malley and Nanson 2002).
Many children with FAS have diffi-
culty with regulation of arousal and
self-regulation, which often may lead
to a diagnosis of ADHD (e.g., Nanson
and Hiscock 1990; Oesterheld and
Wilson 1997) or other alterations in
attention (Coles et al. 1997; Streissguth
et al. 1986). However, studies of
the relationship between FASD and
attention have produced inconsistent
results. Some studies of sustained
attention in longitudinal samples have
found deficits in young children, such
as increased errors and slower reaction
times, but these results have not always
been confirmed (see Coles 2006 for
a review).

Hypothesizing that early differences
in arousal levels seen in alcohol-exposed
infants might be associated with later

problems in self-regulation and atten-
tion, Kable and Coles (2004) examined

the relationship between alcohol
exposure and information processing
in infants. Six-month-old infants who
were exposed to alcohol showed differ-
ences in several areas when compared
with unexposed infants. Alcohol-
exposed infants had relative delays

in cognitive and motor development
and behavior regulation, demonstrated
attention differences on a learning
task, and were rated as significantly
higher in arousal level. Observed
differences in information processing
speed were consistent with earlier work
by Jacobson and colleagues (1994),
who found that fixation duration
(looking time) was longer in alcohol-
exposed infants, implying that alcohol
affected the speed of information
processing. In other populations,
such differences are known to be
related to later cognitive functioning.
The relationship with arousal regula-
tion in alcohol-exposed children is
suggestive of later problems in behav-
ioral regulation and self control. The
ability to focus and sustain attention
depends on the ability to moderate
arousal so that information can be
processed efficiently. It may be that
alcohol-exposed infants cannot mod-
ulate arousal and are therefore less
efficient in processing environmental
information. Findings in adolescents
and adults of inefficiencies in infor-
mation processing (e.g., Coles et al.
2002; Connor et al.1999) may be

influenced by arousal level as well.

Executive Function Skills. Executive
functioning involves higher-order
cognitive processes that include atten-
tional regulation, working-memory
skills, planning and organizational
thinking, and problem solving (Morris
1996). Both clinical descriptions of
children with FAS and longitudinal
exposure studies suggest that prenatal
alcohol exposure consistently affects
executive functioning. A number of
different cognitive elements, including
metamemory and active working
memory usually are understood to be
part of executive functioning. Active
working memory involves mental
manipulation of elements stored briefly
in short-term memory and has been
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referred to as a “mental scratch pad”
(Ashcraft 1995). It requires that
information be stored and processed
in meaningful “units” at a given
moment in time. In alcohol-affected
individuals, problems in this aspect
of cognition have been identified as
early as 3 months of age (Jacobson

et al. 1993), when alcohol-exposed
infants had more difficulty than non-
exposed control subjects in maintain-
ing and manipulating three items of
information simultaneously. Infants
also were found to have difficulty
shifting from one rule to another
(i.e., learning to anticipate where items
would be presented next) and with
mastering complex spatial sequences.
Kodituwakku and colleagues (1995)
used several neurodevelopmental
tasks tapping active working memory
with school-aged children and adoles-
cents and argued that working mem-
ory problems were the basis for much
of the cognitive impairment seen in
FAS. In practical terms, such a deficit
influences daily functioning and
academic performance. For instance,
children diagnosed with FAS consis-
tently show impairments in mathe-
matics and assessment of math on
intelligence tests relies heavily on active
working-memory skills by requiring
the manipulation of numbers and
arithmetic operations in short-term
memory.

People with FASD also have
impairments in planning, organiza-
tion, and problem-solving aspects of
executive functioning. For example,
problems with planning have been
demonstrated on progressive plan-
ning tasks and reversal shift tasks in
which an individual is asked to change
an established response when presented
with different contingencies. See the
textbox for descriptions of these and
other experimental tasks mentioned
in this article. Both kinds of tasks
originally were used to measure the
effects of frontal-lobe damage in
adults (Shallice 1982). Using both
kinds of tasks, children with FAS have
been found to perform more poorly
than control subjects and to make
perseveration errors (i.e., repetition of
responses that are incorrect or not
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reinforced) (Coles et al. 1997; Kerns
et al. 1997; Kodituwakku et al. 1995),
suggesting that they have difficulty
incorporating environmental feed-
back to correct a response. Children
with FAS typically have difficulty
shifting attention from one stimulus
to another even when it is the appro-
priate response. This is particularly
true for what are called nonreversal
shifts (see textbox), (Coles et al.
1997; Kerns et al. 1997; Kodituwakku
et al. 1995), a response that implies
difficulties with inhibition of learned
responses or an inattentiveness to
new information. Kodituwakku and

colleagues (2001) also found that
adding emotional elements to these
cognitive tasks further decreased
performance by those with FASD,
perhaps because problems in regula-
tion of emotional arousal affected
performance.

DISCRIMINATING ALCOHOL
ErFrFecTs FROM OTHER
DEVELOPMENTAL DISORDERS

Some of the behavioral and learning
characteristics seen in FASD are similar
to those observed as a result of other
conditions. Outcomes frequently

associated with FASD include devel-
opmental and learning problems,
academic failure, particularly in the
area of mathematics, and disorders of
regulation and conduct. Determining
whether observed behaviors are asso-
ciated with FASD or other conditions
can be both challenging and reward-
ing. The relationship between FASD
and ADHD provides an example.

FASD and ADHD

It is estimated that more than 70
percent (Burd et al. 2003; Dalen et
al. 2009) of alcohol-affected children

EXPERIMENTAL TASKS USED TO STUDY THE
EFFECTS OF PRENATAL ALCOHOL EXPOSURE

ability to plan a series of actions. In the test used

by Kodituwakku and colleagues (1995), children
are presented with a 3-peg board with movable colored
beads. The children are given a picture showing how the
beads should look after being rearranged and asked to
create and implement a plan to get the beads into the
right configuration. The children are also given rules to
follow that allow the rearrangement to be successful only
when a specific plan is followed. These rules are 1) only
one bead can be moved at a time, and 2) once removed
from its initial position, a bead must not be returned to
that position. The person doing the test has to remember
and follow the rules while they are making and implementing
their plan. They also have to “think ahead” several steps
to envision how the plan will work out in practice.

Reversal/shift procedures have been used to demon-

strate both the development of cognition and the
effects of specific brain damage (Briar and Jacobs
1972). In these procedures (including the Wisconsin
Card Sorting Test [Heaton 1999], described below),
the person being tested is presented with an array (2
to 4) of symbols and rewarded for choosing the cor-
rect one. Each symbol has several characteristics that
can be used to discriminate the correct choice, usually
color, number, and shape. For example, one card
might show a red circle (i.e., having the dimensions
red, 1, and circle) while another might show five green
stars (having the dimensions, green, 5, and star). After
several “trial and error” attempts, during which the
same dimension (e.g., red) is always correct, the person

l )rogressive Planning Tasks are used to evaluate the

learns that this is the right choice. After the choice is
made correctly for a number of trials (usually 9 of 10),
the correct response is “shifted.” If it is a “reversal”
shift, then the change is along the same dimension,
from “red” to “green” as the correct choice. If it is

a “nonreversal” shift, then a different dimension is
used so that the new correct choice might be “circle.”
Usually, the nonreversal shifts are more difficult than
the reversal shifts. Young children and individuals with
damage in the frontal regions of the brain have diffi-
culty with these shifts and often “perseverate” on the
original choice without being able to “shift.” This pattern
was noted in children with FASD by Coles and col-
leagues (1997).

A continuous performance task measures sustained
and selective attention and impulsive responding.
Using a computer, the person being tested is presented
with a series of symbols, usually letters, and is asked
to respond when they see or hear certain symbols or
series of symbols. The simplest of these tests are “vigi-
lance” tasks or measures of the ability to sustain atten-
tion on a task. In such tests, a series of different letters
may be presented one at a time and the person being
tested is required to respond (usually by pressing a
button) when a particular symbol appears. The symbol
is presented in a random sequence with a number of
other similar symbols so that the person being tested
has to maintain their attention on the task to avoid
missing the target. If the target is missed, they are said
to have made an “omission” error. If they respond to
targets other than the correct target, they are said to
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presenting for treatment receive a
diagnosis of attention deficit disorder,
usually ADHD. However, investiga-
tion of the overlap between FASD
and ADHD suggests that some caution
should be exercised in making this
diagnosis. Despite its variability,
development tends to flow into
certain “final common pathways,”
resulting in similar patterns of devel-
opmental delay and externalizing
disorders. Thus, given the current
methods for the diagnosis of attention
deficit disorders (i.e., questionnaires
and interviews), it is not surprising

that ADHD is diagnosed frequently

in alcohol-exposed children as it is

in many other conditions, including
autism, genetic disorders, and the
effects of trauma. However, when
methods are used that allow a more
critical examination of cognitive and
behavioral characteristics, it is possible
to discriminate FASD from ADHD.
Coles and colleagues (1997) directly
compared prenatally exposed school-
aged children to those diagnosed with
ADHD and reported that it was pos-
sible to discriminate these groups
based on both the standard parent
and teacher questionnaires that usually
are used in ADHD diagnosis and on
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neurocognitive tests. More specifically,
alcohol-exposed children had fewer
behavior problems than children with
ADHD with similar IQ levels who
were recruited from clinical services.
In addition, they were more likely to
show deficits in encoding of informa-
tion and in the ability to effectively
“switch” their attention when it was
required. In contrast, the children
with ADHD, who were drawn from
the same low-income, minority
population, had more externalizing
disorders and greater problems in
focusing and sustaining attention.
More recently, several studies have

have made a “commission” error. More demanding
versions of the test require the person taking the test
to watch for a pattern of symbols (e.g., an “X” that
follows an “A”). This is the only correct response.
Therefore, if they see an “X” that was not preceded
by an “A”, they must inhibit their tendency to
respond. This task requires both vigilance (attention)
and executive control of impulsive responding.

Go-No-Go tests are used to measure the capacity for
sustained attention and control of responses. Generally
the person being tested is presented with two categories
of stimuli (e.g., red/green; “X” versus other letters)
and required to perform an action (e.g., pressing a
button) when presented with one stimulus and to
inhibit their response (not press the button) when
presented with the other stimulus. In contrast with
the continuous performance task, the person being
tested is required to perform the response for most
stimuli and to inhibit the response only when presented
with the target stimulus. They are asked to respond
as quickly as possible without sacrificing accuracy and
response time (Burden et al. 2010).

Eyeblink reflex response paradigm or eyeblink con-
ditioning is designed to study the aspects of learning
and memory that depend on the function of the cere-
bellum. This method can be used in both human and
animal studies and uses a form of classical conditioning
in which a neutral (conditioned) stimulus, usually a
sound, is paired with another (unconditioned) stimulus.
This second stimulus elicits some kind of physiological
response. In the case of the eyeblink conditioning, the

unconditioned stimulus is a puff of air directed at the
eye, which causes a reflexive eyelid blink. This response
occurs without any previous training and is therefore
called an “unconditioned” response. When a sound

is repeatedly paired with the puff of air, the eyeblink
comes to be elicited by the sound as well as the air puff
and, eventually, the sound itself will produce the eyeblink
even if the air puff is not presented. It is then called a
“conditioned response.” This process of association is
called classical conditioning. M

REFERENCES

BURDEN, M.].; JACOBSON, J.L.; ET AL. An event-related potential study
of response inhibition in ADHD with and without prenatal alcohol
exposure. Alcoholism: Clinical and Experimental Research 34(4):617-627,
2010. PMID: 20102568

BRIAR, N., AND JACOBS, P.I. Reversal shifting: Its stability and relation to
intelligence at two developmental levels. Child Development 43(4):1230—
1241, 1972.

Cotks, C.D.; PLATZMAN, K.A.; RASKIND-HOOD, C.L,; ET AL. A comparison
of children affected by prenatal alcohol exposure and attention deficit,
hyperactivity disorder. Alcoholism: Clinical and Experimental Research
21(1):150-161, 1997. PMID: 9046388

HEATON, R.K. Wisconsin Card Sorting Test: Computer Version 3 for Windows:
Research Edition. Lutz, FL: Psychological Assessment Resource, 1999.

KODITUWAKKU, P.W.; HANDMAKER, N.S.; CUTLER, S.K.; ET AL. Specific
impairments in self-regulation in children exposed to alcohol prenatally.
Alcoholism: Clinical and Experimental Research 19(6):1158-1564, 1995.
PMID: 8749827

Vol. 34, No. 1, 2011

47



directly compared the characteristics
of children with FASD and ADHD.
Kooistra and colleagues (2009)
specifically examined sustained atten-
tion and arousal modulation in these
groups using a continuous performance
task, which measures sustained atten-
tion; and the Go-No-Go protocol,
which measures the ability to inhibit
a response, something that is difficult
in ADHD (see textbox). The researchers
found a good deal of variability in the
response of these clinical groups as well
as decrements in performance relative
to control subjects under most condi-
tions. They attributed some of the
observed performance differences to
alterations in the ability to modulate
arousal adaptively, both in the FASD
and ADHD groups. Vaurio and col-
leagues (2008) compared executive
functioning in children with prenatal
alcohol exposure and ADHD and
found that alcohol exposure was asso-
ciated with more extensive deficits
than was ADHD, although there were
significant differences in IQ between
the groups that may have affected
performance. Coffin and colleagues
(2005) used an eyeblink reflex response
paradigm (see textbox) to compare
children with FASD, ADHD, and
dyslexia with nonaffected control
children. This study is notable in that
all children had IQs in the average
range without the usual 1Q discrep-
ancy between FASD and comparison
groups. Results indicated that FASD
and dyslexia were associated with
impaired learning of this cerebellum-
based reflexive response, but ADHD
was not. In a study examining motor
balance and motor problems in
FASD and ADHD, Kooistra and
colleagues (2010) found that although
both clinical groups showed impair-
ments relative to control subjects,

the ADHD group showed more
extensive impairment. The FASD
group’s performance was more likely
to be normal. Burden and colleagues
(2010) used a longitudinal sample

to compare adolescents with prenatal
alcohol exposure and ADHD with
peers diagnosed with ADHD who
were not exposed to alcohol. Using

a Go-No-Go paradigm, they concluded

that these groups could be discrimi-
nated on the basis of measures of brain
activity (i.e., event-related potentials)
and argued that these groups have
unique neurophysiological profiles.

Thus, it appears that both similarities
and distinctions can be identified in
the behavioral, cognitive, and motor
functions that characterize these dif-
ferent diagnostic groups. For that
reason, appropriate evaluation could
improve diagnosis and allow for more
effective and sensitive treatment than
is probably occurring in many settings
at the present time. For instance,
although stimulants are widely pre-
scribed to children with FASD, in
the few medications studies that have
been reported, results suggest that
stimulant medications that are usually
effective for the attention deficit sub-
types are not helpful for FASD
(Frankel et al. 2006; Oesterheld et al.
1998; Snyder et al. 1997). Similarly,
if one of the underlying problems
with ADHD is impulse control, and
children with FASD have difficulty
in encoding information and require
more time to learn, focusing on
inhibiting impulsive responding may
not be a useful strategy for the alcohol-
affected group.

SUMMARY AND CONCLUSIONS

For a number of reasons, FAS and
other conditions associated with pre-
natal alcohol exposure are probably
underdiagnosed in clinical settings
that focus on behavior and develop-
mental problems. In addition to the
factors reviewed in this article, the
absence of an alcohol-related diagnos-
tic category that can be used by
behavioral health practitioners con-
tributes to this oversight. However,
attributing the effects of the neurode-
velopmental impact of alcohol expo-
sure to other factors (like ADHD or
behavioral disorders) does a disservice
to the individuals with FASD and to
their families. As has been demon-
strated by recent research, appropriate
identification of the behavior and
developmental problems associated
with prenatal exposure will allow

more targeted and effective interven-
tions. Understanding the deficits in
cognition that produce the behaviors
that are observed clinically will
improve outcomes for affected indi-
viduals and allow more effective use
of resources. For these reasons, it is
important to identify factors that dis-
criminate FASD from other clinical
conditions and make this information
widely available. Previous research,
reviewed here, has identified a num-
ber of patterns in behavior and cogni-
tion that appear to be associated with
FASD. The next important step is to
examine the degree to which these
patterns are distinct to FASD and
how they can be discriminated from
other developmental and behavioral
disorders. When this research has
been carried out, the necessary tools
will be available to allow accurate
diagnoses in clinical settings to
become the norm rather than the
exception.
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