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Exposure to alcohol in utero is considered to be the leading cause
of developmental disabilities of known etiology. The most severe conse-
quence of such exposure, fetal alcohol syndrome (FAS), is characterized
by a distinct constellation of characteristic facial anomalies, growth retar-
dation, and central nervous system (CNS) dysfunction. Some individuals
with prenatal alcohol exposure (PAE) do not meet the full criteria for
FAS, but instead are diagnosed with partial FAS, alcohol related
neurodevelopmental disorder (ARND), or alcohol related birth defects
(ARBD). The entire continuum of effects from PAE is increasingly being
referred to under the umbrella term of fetal alcohol spectrum
disorders (FASDs). An extensive body of research has documented major
cognitive, behavioral, adaptive, social, and emotional impairments among
individuals with FASDs. Although FAS was identified in the U.S. over 35
years ago, the development, evaluation, and dissemination of evidence-
based interventions for individuals with FASDs have lagged behind signifi-
cantly. Encouragingly, however, in recent years there has been a marked
increase in efforts to design and test interventions to remediate the
impairments associated with prenatal alcohol exposure. This article will
review treatment needs and considerations for individuals with FASDs
and their families, current empirically tested treatment approaches, case
management issues, and suggestions for future directions in research on
the treatment of FASDs. ©2009 Wiley-Liss, Inc.
Dev Disabil Res Rev 2009;15:258-267.
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leading cause of developmental disabilities of known

etiology. The most severe consequence of such expo-
sure, fetal alcohol syndrome (FAS), is characterized by a
distinct constellation of characteristic facial anomalies, growth
retardation, and central nervous system dysfunction. Some
individuals with prenatal alcohol exposure (PAE) do not ex-
hibit all the diagnostic features of FAS, but instead are diag-
nosed with partial FAS, alcohol related neurodevelopmental
disorder (ARND), or alcohol related birth defects (ARBD).
The entire continuum of effects from PAE is increasingly
being referred to under the umbrella term of fetal alcohol
spectrum disorders [FASDs; Warren et al., 2004]. An extensive
body of research has documented major cognitive, behavioral,
adaptive, social, and emotional impairments among individuals
with FAS, including intellectual and learning disabilities, defi-
cits in executive functioning, memory problems, speech and
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language delays, inattention, hyperactivity, internalizing and
externalizing behavior problems, and social impairments [Burd
et al., 2003; Streissguth et al., 2004; Rasmussen, 2005;
Kodituwakku, 2007; Streissguth, 2007; Guerri et al., 2009].
Such deficits have also been reported among those with other
diagnoses under the umbrella of FASDs [Mattson et al., 1998;
Kvigne et al., 2004; Schonfeld et al., 2005; McGee and Riley,
2007]. The most recent prevalence estimates of FAS are at
least two to five per 1,000, with the prevalence of the entire
continuum of FASDs estimated to be 2-4% [May et al.,
2009]. The cost of FAS in the United States is estimated to be
over four billion dollars per year [Harwood, 1998]. Although
the costs for all FASDs are unknown, they are expected to be
considerably higher [Lupton et al., 2004].

In addition to a multitude of primary deficits, individu-
als affected by PAE also frequently struggle with numerous
and severe secondary disabilities. Such individuals are at a sig-
nificantly increased risk for mental health problems and psy-
chiatric confinement, school failure, alcohol and substance
abuse problems, and delinquency and incarceration [Streissguth
et al., 2004]. Researchers and clinicians have recognized the
critical need for early diagnosis and intervention to prevent
the emergence of these deleterious outcomes. This article will
review treatment needs and considerations for individuals with
FASDs and their families, empirically tested treatment
approaches, case management issues, and suggestions for future
directions in research on the treatment of FASDs.

Treatment Needs and Consideration
Although the recognition that an individual has a history
of PAE can alert clinicians to a range of potential treatment
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needs, it is important to keep in mind
that there is considerable variability in
both the manner and the extent to
which the effects of PAE are mani-
fested. Indeed, Hannigan and Berman
[2000] have remarked that a diagnosis
of FAS or ARND in and of itself does
not provide sufficient information to
direct practitioners towards appropriate
treatments. Rather, specific deficits must
be identified in order for a clinician to
“pull out from her or his armatorium
the correct ‘bullet’ for that problem,
aim, shoot, and move on to the next
problem needing treatment” (p 104).
Furthermore, there may also be vari-
ability across different domains of func-
tioning within the same individual.
That is, an alcohol-exposed individual
may exhibit significant deficits in some
areas of functioning, while also showing
strengths in other areas. Such observa-
tions highlight the need for thorough
assessments that are designed to evaluate
functioning across multiple domains
[Paley and O’Connor, 2007] to inform
and guide the development of specifi-
cally tailored interventions for affected
individuals.

Researchers and clinicians have
also underscored the importance of
intervening with the entire spectrum of
alcohol-exposed individuals. Two fac-
tors that have been identified as increas-
ing the risk for negative outcomes
include having an intelligence quotient
(IQ) > 70 and being diagnosed with an
alcohol-related disorder other than FAS.
In work by Streissguth et al. [2004],
individuals who did not meet the full
criteria for FAS but instead were diag-
nosed with fetal alcohol effects and/or
those with IQs above 70 were at high-
est risk for delinquency, school failure,
and alcohol and drug abuse problems.
Such findings may seem surprising, but
this pattern may occur because these
individuals are less readily identified as
needing services, and are less likely to
qualify for and receive services than ei-
ther individuals who meet full criteria
for FAS or those with 1Qs below 70. It
is also possible that individuals with
lower levels of intellectual functioning
are monitored more closely by their
parents or caregivers, thus allowing
them fewer opportunities to engage in
high-risk behavior. These findings high-
light the importance of intervention
efforts that are targeted at the full spec-
trum of disorders, so that prenatally
exposed individuals at the greatest risk
do not fall through the cracks.

The consequences of FASDs
reverberate well beyond those experi-
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enced directly by the alcohol-exposed
individuals. Studies have documented
the high levels of stress experienced by
both biological and foster/adoptive of
children with FASDs, and such stress
seems to be partly related to the extent
of the child’s impairments [Paley et al,,
2005, 2006]. In a recent study [Brown
et al., 2004], foster parents of children
with FASDs noted the need for social,
instrumental, and professional support
and services, and an understanding of
FASDs, including knowledge and skills
related to behavioral management and
parenting children with disabilities. Bio-
logical mothers (and fathers as well) of
alcohol-exposed children may be con-
tending with ongoing substance abuse
problems and may also feel stigmatized
[Salmon, 2008], particularly if others
are aware of the child’s disability. Pro-
viders should also be aware that multi-
ple generations within the same family
can be affected by prenatal alcohol ex-
posure. Parents or caregivers who them-
selves are affected by PAE may be less
effective advocates for their child, and
may also need their own contingency of
services. Thus, the most effective inter-
ventions may be those that not only
aim to lessen the myriad of cognitive,
social, and behavioral difficulties often
exhibited by individuals with PAE, but
also those that focus on providing
resources, education, training, and
direct services (when needed) to care-
givers to maximize their adjustment and
functioning as well.

Indeed, a key element of working
with individuals with FASDs must con-
sist of providing education to parents
and caregivers regarding the nature of
their child’s disability, including the
ways in which their deficits will mani-
fest in their daily lives, appropriate goals
for intervention, and how to effectively
advocate for services. Such education
may have a multitude of benefits.
Because FASDs are not always well-
understood by family members, behav-
ior problems may sometimes be viewed
as reflective of poor motivation, an ab-
sence of empathy, or as willful defiance
rather than as a function of the individ-
ual’s neurocognitive impairments
[Green, 2007; Olson et al., 2007; Scott
and Dewane, 2007]. Clarifying for
parents or caregivers that such behaviors
are often secondary to alcohol-related
brain damage may help them respond
to their children in a more supportive
and patient manner. In turn, parents
and caregivers may need to play an im-
portant role in educating medical, men-
tal health, and educational professionals

who are working with their child. Edu-
cation about the features of children
with PAE is important because many
professionals may lack training in identi-
fying and treating alcohol-exposed chil-
dren and may not fully understand the
extent and nature of the child’s impair-
ments [FASD Regional Training Cen-
ters Consortium, 2007; Paley et al,
2009].

Interventions for FASDs

Although FAS was identified in
the U.S. over 35 years ago [Jones and
Smith, 1973], the development, evalua-
tion, and dissemination of evidence-
based interventions for alcohol-exposed
individuals have lagged behind signifi-
cantly. A review by Premji et al. [2006]
highlighted the paucity of research-
based interventions for this population,
and further noted that the few extant
studies were characterized by small sam-
ple sizes and methodological limitations.
Burd [2006] similarly lamented the lack
of quality diagnostic and treatment serv-
ices available to alcohol-exposed chil-
dren and their families, and emphasized
the need for interventions that are
aimed at reducing the secondary disabil-
ities commonly associated with FASDs
(e.g., mental illness, substance abuse).
Encouragingly, however, in recent years
there has been an increase in efforts to
design and test interventions to remedi-
ate the impairments associated with
PAE.

Animal Studies

Animal research can provide valu-
able insights as to potentially fruitful
directions for intervention, and a num-
ber of studies have examined the effects
of neonatal handling, postnatal environ-
ment enrichment, and rehabilitative
training on rats and mice with perinatal
alcohol exposure [see Hannigan et al.,
2007; Kelly et al,, 2009]. Research on
neonatal handling has yielded mixed
findings. Lee and Rabe [1999] found
neonatal handling eliminated alcohol-
induced spatial learning deficits on a T-
maze reversal task, whereas Gabriel
et al., [2002] found no such benetfits for
spatial learning in the Morris maze.
Other animal studies have demonstrated
that providing an enriching environ-
ment postnatally can improve outcomes
in a variety of domains. Hannigan et al.
[1993] were able to ameliorate motor
and spatial impairments in alcohol-
exposed rat pups by providing them
with various objects to play with and
manipulate and housing them with
other rat pups. Thomas et al., [2008]
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found that opportunities for voluntary
exercise improved spatial ~memory
among alcohol-exposed rats. Research
on rehabilitative  training,  which
involves forced learning of complex
motor skills, has also yielded some
promising results. In their research,
Klintsova, Goodlett and Greenough [as
cited in Guerri et al. 2005] demon-
strated that introducing complex motor
training during the postnatal period
effectively remediated the motor deficits
of alcohol-exposed rats. The findings
from these animal studies are promising
in that they suggest that it may be pos-
sible to partially remediate some of the
deficits associated with alcohol-induced
brain damage. However, the task of
intervening with human beings affected
by PAE is undoubtedly far more com-
plex and requires a broad continuum of
services and support.

Educational and Cognitive
Interventions

The multitude of cognitive, exec-
utive  functioning, and  behavioral
impairments experienced by individuals
with FASDs present major obstacles to
their ability to learn and succeed aca-
demically. Children with FASDs show
deficits in language comprehension,
reading, spelling, and math [Mattson
et al, 1998; Duquette and Stodel,
2005] and are at increased risk for
learning disabilities [Burd et al., 2003]
as well as problematic classroom behav-
iors [Carmichael Olson et al., 1992].

Teaching strategies

An emphasis on certain teaching
strategies may help facilitate learning in
individuals with FASDs [Watson and
Westby, 2003; Green, 2007; Kalberg
and Buckley, 2007; Laugeson et al.,
2007]. Examples of such teaching strat-
egies include (1) implementing consist-
ent and predictable routines, such as
scheduling activities or tasks in the same
order every day; (2) providing numer-
ous opportunities for behavioral re-
hearsal and practice, since children with
FASDs require much more practice to
acquire a skill than nonexposed chil-
dren; (3) making contingencies explicit
(e.g., if you do X, then Y will happen),
which may help compensate for the dif-
ficulties these children have understand-
ing cause and effect relationships and
anticipating consequences of behavior;
(4) breaking down verbal instructions
into small steps to address receptive lan-
guage problems and executive function-
ing impairments and aid in comprehen-
sion and performance of multistep tasks;
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and (5) using visual cues and aids to
accompany verbal instructions.

Classroom modifications

In describing interventions for
children with FASDs, Kalberg and
Buckley [2007] have noted, “it is help-
ful to think of the environment as an
external nervous system of the child, a
place where external (environmental)
supports can be implemented to bolster
the deficit areas of the child” (p 282).
Green [2007] has similarly emphasized
the importance of classroom environ-
ments that facilitate children’s ability to
regulate their behaviors and emotions
and the need for teachers and parents to
be attentive to aspects of the child’s
environment that may interfere with
their ability to learn. Aspects of the
classroom environment that may facili-
tate learning in individuals with FASDs
include minimal visual and auditory dis-
tractions, clearly designated activity cen-
ters, use of daily schedules that are eas-
ily visible, clearly organized materials,
and visual highlighting of important
aspects of a task or activity [Kalberg and
Buckley, 2007].

Support and resources for teachers

Providing educational resources
for teachers is important, as students
with FASDs can be quite challenging
for teachers, thus requiring a dispropor-
tionate amount of teachers’ attention
and resources. Some teachers may feel
unprepared to work with this popula-
tion and less experienced teachers may
find it challenging to modify their
instruction to accommodate the cogni-
tive and behavioral deficits commonly
observed in students with FASDs [Ryan
and Ferguson, 2006]. There are a num-
ber of handouts and guides available for
teachers that provide suggestions for
working with students with FASDs
(e.g., http://www.nofas.org/educator/
teaching.aspx). However, it is also im-
portant to recognize that teachers must
contend with multiple demands on
their time and attention, and they may
not be always able to provide optimally
individualized instruction for an alco-
hol-exposed student. Thus, parents and
caregivers may also need to advocate for
their child to receive other support both
within the classroom (e.g., an aide, test-
ing accommodations) and outside of it
(e.g., after-school tutoring, speech, and
language therapy, etc.).

Cognitive and academic skills training
Watson and Westby [2003] have
recommended a number of cognitive

and academic interventions for this
population, based on Barkley’s recom-
mendations for students with attention
deficit/hyperactivity disorder (ADHD)
[Barkley, 1998], including visualization
training, language interventions, self-
regulation training, and interventions
aimed at enhancing problem-solving
skills. However, parents often have diffi-
culty obtaining services that are specifi-
cally designed to address the learning
deficits that are frequently observed in
children with FASDs. A few recent
studies, however, have examined the ef-
ficacy of various interventions aimed at
improving the cognitive and educational
functioning of children with PAE.
Some studies have focused on enhanc-
ing general learning skills, whereas
others have targeted specific cognitive
or academic domains.

In a pilot study, Adnams et al.,
[cited in Riley et al. 2003] provided cog-
nitive control therapy (CCT) to a small
group of school-aged children with FAS.
CCT aims to teach children strategies
that facilitate their ability to acquire and
organize information more effectively.
Compared to a control group, children
who received CCT, 1 hr weekly for
10 months, demonstrated improvements
in classroom behavior. The intervention
group also showed qualitative improve-
ments in academic achievement, and
writing and communication skills as
reported by teachers, and improvements
in self-efficacy, motivation, self-confi-
dence, and emotionality as reported by
therapists. However, the CCT and the
control group did not differ significantly
from one another on cognitive control
and neuropsychological batteries. In
another study targeted at improving a
broad set of cognitive skills, Chasnoff
et al. evaluated the efficacy of a program
designed to enhance self-regulation skills
and remediate executive functioning defi-
cits in a sample of school-aged children
in foster care who had been diagnosed
with FAS or ARND. Results indicated a
significant treatment effect on a parent
report measure of executive functioning
[Chasnoff et al., Manuscript submitted
for publication].

Targeting a more specific skill set,
a socio-cognitive habilitation program
to improve mathematic skills and be-
havioral problems was implemented for
56 children aged 3-10 years with a di-
agnosis of FAS or partial FAS [Kable
et al, 2007]. All participants in the
study received educational support,
including a neurodevelopmental assess-
ment and guidance in obtaining an
appropriate educational placement and
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in developing an individualized educa-
tion plan. In the math intervention
group, children also received short-term
(six sessions) individualized instruction.
Their caregivers received training on
how to facilitate their child’s learning
readiness and the acquisition of mathe-
matical skills at home. Findings indi-
cated that children who received the
math intervention in addition to educa-
tional support showed greater gains on
mathematics outcome measures com-
pared to those who received educational
support only [Kable et al,, 2007], and
these gains were maintained at 6-month
follow-up [Coles et al., 2009].

Adnams et al. [2007] demon-
strated the efficacy of a school-based,
language and literacy training (LLT)
intervention for 9-year-old children
with FASDs in South African. In this
study, 40 children with FASDs were
assigned to either the intervention con-
dition (n = 20) or an FASD control
group (# = 20). A nonalcohol exposed
group was comprised of 25 children.
Compared to the FASD control group,
the LLT group showed significant
improvements in the domains of (recog-
nizing) written letters, syllable manipu-
lation, word and nonword reading, and
nonword spelling. However, the LTT
group did not differ significantly from
the FASD control group on measures of
scholastic  ability posttreatment, and
both FASD groups continued to lag sig-
nificantly behind the nonexposed con-
trol group on scholastic measures.

To address the working memory
deficits commonly seen in children with
prenatal alcohol exposure, Loomes et al.
[2008] provided training in the use of
rehearsal strategies to 33 children with
FASDs, aged 4-11 years. The treatment
group showed a significant increase in
their scores on a digit span task across
three sessions (pretest; Posttest 1: imme-
diately after training; Posttest 2: 6-—
21 days after training), whereas the
control group showed no such improve-
ment. Moreover, although the treat-
ment and control groups showed no
differences in their performance on a
digit span task either pretest or immedi-
ately following instruction, the treat-
ment group showed greater recall on a
digit span test than the control group at
the second posttest. Additionally, the
treatment group showed behavioral
evidence of increased use of rehearsal
strategies at Posttest 1 and 2, whereas
the control group showed no significant
change in the use of such strategies.

Such studies are promising in that
they suggest that while the impairments
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associated with PAE are often profound
and persistent, children with FASDs can
benefit significantly from interventions
aimed at remediating some of those def-
icits. However, there also appear to be
limits to the improvements yielded by
these interventions, and additional stud-
ies that identify potential predictors of
treatment response (e.g., 1Q, level of
prenatal alcohol exposure, etc.) may
help clarify whether particular interven-
tions are best suited to particular sub-
groups of alcohol-exposed individuals.

It is imperative that both school
and mental health professionals are bet-
ter trained in recognizing that PAE
yields a broad continuum of effects.
Many of the students who are most in
need of educational and cognitive inter-
ventions may not meet the full criteria
for FAS, and thus may be less immedi-
ately identifiable. Some children with
FASDs may have IQs in the normal
range [Streissguth et al., 2004], and
consequently they may have difficulty
qualifying for special education services.
Thus, it is particularly important to
assess and document impairments in
other areas of neurocognitive function-
ing, including executive dysfunction,
speech and language delays, and specific
learning deficits, so that the need for
services in specific domains is not over-
looked. Additional efforts are also
needed to develop early intervention
programs to facilitate learning in young
children with FASDs, as well as those
that provide intensive academic support
for adolescents with FASDs, who are at
high risk for school failure and early
school withdrawal.

Parenting Interventions

Children with FASDs can be par-
ticularly challenging to their parents
because of the broad impact PAE can
have on their behavioral, emotional,
and cognitive functioning. Difficulties
in these domains can be evident early
on and can set the stage for a compro-
mised parent—child relationship. For
example, O’Connor et al., [1992] found
in a sample of infants that PAE pre-
dicted infant negative affect, which in
turn predicted less positive mother-
infant interaction, which in turn was
associated with less secure infant attach-
ment. Furthermore, because of alcohol-
exposed children’s difficulties learning
from experience, understanding contin-
gencies, and generalizing to new situa-
tions or settings, parents and caregivers
may find that parenting strategies that
often work with other children are less
effective with this group of children.

Thus, enhancing the quality of the
parent—child  relationship, decreasing
parent stress, fostering effective parent-
ing skills, and increasing parents’ sense
of self-efficacy are all critical compo-
nents of any interventional approach for
individuals with FASDs.

Parent—child interaction therapy

Gurwitch et al. [see Bertrand on
behalf of the FASD Intervention Group,
2009] compared the effectiveness of two
interventions, parent—child interaction
therapy [PCIT; Eyberg and Boggs,
1998] and parenting support and man-
agement (PSM), which incorporated
components of other parent training
interventions, for children aged 3-
7 years who had been diagnosed with
FAS or other alcohol-related disorders.
Both groups participated in 14 weekly,
90-min sessions. Parents and children
were seen conjointly in the PCIT con-
dition, whereas PSM groups were for
parents only. Both groups showed
decreases in parental stress and child
behavior problems posttreatment. There
were no significant differences between
the two groups, although there was a
trend for parents in the PCIT condition
to show greater decreases in stress than
those in the PSM condition. Parents in
both groups reported similar levels of
satisfaction with the intervention they
received. Such findings may suggest that
parents of children with FASDs benefit
from both relationship-focused and
behaviorally  oriented  interventions.
However, given the lack of a no-treat-
ment control group, it is difficult to
know whether to attribute posttreat-
ment gains to specific components of
the treatment approaches or whether
improvements were primarily due to
more generic factors such as therapist
support.

Behavioral consultation

Given the persistence of the
impairments associated with prenatal
alcohol exposure, parents and caregivers
of children with FASDs may benefit
from long-term support. Olson et al.
[see Bertrand on behalf of the FASD
Intervention Group, 2009] developed
and evaluated a sustained model of sup-
portive behavioral consultation, families
moving forward [FMF; Olson et al.,
Manuscript in preparation], to address
the needs of families raising children
with FASDs, enhance parental self-effi-
cacy, and decrease child behavior prob-
lems. Parents and caregivers were taught
to use antecedent-based behavior strat-
egies, and how to make adjustments in

261

e



the physical and caregiving environment
to optimize the child’s functioning.
School personnel were provided with
focused consultation, and families were
linked with appropriate community
services as needed. Although FMF is a
manualized intervention, it can be cus-
tomized to meet the needs of individual
families. The study sample consisted of
52 children with FASDs aged 5—
11 years and their caregivers. Families
received either the FMF intervention or
the community standard of care. Care-
givers in the FMF group received 16
in-home sessions every other week over
the course of 9-11 months. Following
the intervention, caregivers participating
in the FMF group showed significant
improvements in their sense of parent-
ing efficacy, and a higher percentage
perceived that their family needs were
met, compared to caregivers in the
community standard of care group. Fur-
thermore, caregivers in the FMF group
reported significantly greater improve-
ments in child behavior problems post-
intervention than did caregivers in the
comparison group.

Such research represents impor-
tant advances in developing and estab-
lishing the efficacy of parenting inter-
ventions for parents and caregivers of
alcohol-exposed  children. However,
there remain a number of potentially
fruitful avenues of investigation to pur-
sue. For example, there are currently no
studies of interventions for parents of
infants or toddlers with FASDs. One
productive direction might be the appli-
cation and evaluation of existing attach-
ment-based interventions for such
parents. As noted earlier, children with
PAE are at increased risk for insecure
attachment, and such interventions may
serve to enhance the quality of
infant—parent attachment in this at-risk
population. Moreover, teaching parents
how to respond sensitively and consis-
tently to their infant’s emotional cues
may ultimately enhance these children’s
own capacity for self-regulation. Evi-
dence-based interventions for parents
and caregivers of adolescents with
FASDs are also critical. Interventions
aimed at teaching parents and caregivers
to effectively set limits and provide
increased monitoring of their adoles-
cent’s activities and peer associations
may decrease the likelihood of poor de-
cision-making that can yield dire conse-
quences and exploitation by older, sav-
vier peers (or even adults). Different
treatment approaches may also be
needed for biological versus foster/
adoptive parents who may face some
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similar struggles in raising a child with
an FASD, but are also, likely, each deal-
ing with some distinct challenges.

Adaptive Skills Training

Individuals with FASDs show def-
icits across multiple domains of adaptive
functioning, including communication,
socialization, and personal and commu-
nity skills even when controlling for
differences in intellectual functioning
[Whaley et al., 2001; Jirikowic et al,
2008]. Parents of children with FASDs
have observed their struggles to master
tasks such as getting dressed, telling
time, or counting change. These deficits
require parents and caregivers to pro-
vide almost constant support and super-
vision in order for these children to
function in their daily lives. One parent
of a child with PAE poignantly
observed, “even if she has been told a
thousand times, she always needs some-
body to tell her what’s coming up next.
You're living with someone who always
needs you” [VON Canada, 2006, p 12].
Clearly, there is an urgent need for
interventions that promote the develop-
ment of age-appropriate adaptive skills
to help individuals with FASDs function
more independently in their daily lives.

Social skills interventions

Children with FASDs exhibit
considerable impairments in social
behavior, including difficulties under-
standing social cues, processing social
information, difficulty communicating
in social contexts, and indiscriminant
social ~ behavior  [Carmichael-Olson
et al., 1998; Streissguth and O’Malley,
2000; McGee et al., 2008, 2009]. Such
deficits represent an important target for
intervention for this population, as poor
peer relationships are predictive of early
withdrawal from school and delin-
quency, as well as anxious and depres-
sive symptoms [Paetsch and Bertrand,
1997; Patterson et al., 1998; Waldrip
et al., 2008].

In our own research [O’Connor
et al., 2006], we adapted an evidence-
based, manualized, parent-assisted social
skills intervention, children’s friendship
training [CFT; Frankel and Myatt,
2003], for use with children with
FASDs. CFT teaches social skills dem-
onstrated to discriminate accepted from
rejected children, including parent-
assisted peer network formation, infor-
mational exchange with peers leading
to common-ground activities, peer
entry, and play date skills. Such skills are
taught through instruction on simple
rules of social behavior, modeling, re-

hearsal, and performance feedback dur-
ing treatment sessions, rehearsal at
home, homework assignments, and
coaching by parents during play with a
peer. The efficacy of CFT versus a
delayed treatment control (DTC) was
evaluated for 100 children ages 6—
12 years with FASD. Compared to chil-
dren in the DTC group, those who
participated in CFT showed signifi-
cantly greater improvement in their
knowledge of appropriate social behav-
ior and were rated by their parents as
have better social skills and fewer
behavior problems posttreatment, and
these improvements were retained over
a 3-month follow-up period.

Safety skills

Children with disabilities and
behavior problems are at increased risk
for unintentional injuries [Sherrard
et al., 2004]. The impulsivity, difficulties
in behavioral inhibition, and poor judg-
ment often demonstrated by children
with FASDs place them in this high-
risk group. Coles et al. [2007] designed
a computer-based intervention to
increase fire and street safety skills in 32
children aged 4-10 years old with diag-
noses of FAS or partial FAS. Using
computer games, children were divided
into two groups and each group was
taught appropriate rules and behavioral
sequences in response to either one of
two situations: a fire in their home or
crossing a city street. Each group served
as the control group for the other.
Children in each intervention group
(fire or street safety) demonstrated sig-
nificantly greater gains in safety-related
knowledge and appropriate behavioral
responses compared to the control
group.

Individuals with FASDs would
benefit from additional interventions to
address their deficits in adaptive skills.
Social skills training for adolescents with
FASDs may increase their ability to es-
tablish and maintain friendships with
appropriate peers and thus lessen their
risk for socializing with inappropriate
peers. Adults with FASDs would greatly
benefit from the development of inter-
ventions to provide training in both life
skills and vocational skills to increase
their ability to negotiate the tasks
required to live independently, includ-
ing finding and maintaining gainful
employment, securing a place to live,
managing their finances, accessing
health care, and building a social net-
work.
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Pharmacological Interventions

Numerous studies have found
individuals with FASDs to be at ele-
vated risk for disruptive behavior prob-
lems, mood disorders, substance use or
abuse problems, and psychiatric con-
finement [Famy et al., 1998; O’Connor
et al., 2002; Burd et al., 2003;
Streissguth et al,, 2004; Bhatara et al.,
2006; Burd et al., 2007; Walthall et al.,
2008]. Given such findings, it is not
surprising that children with FASDs
often receive pharmacological interven-
tion. Recent community and clinic-
based surveys indicate that stimulants
are commonly used in children with
FASD [O’Malley and Nanson, 2002].
Despite their common use, the empiri-
cal support for the efficacy of these
medications in FASD is limited. Also of
note is the suggestion that alcohol-
exposed children seen in clinical settings
are prescribed a higher number of
medications than their nonexposed
counterparts. In an unpublished study
examining the medication status of 163
consecutive inpatient admissions to the
UCLA Child Psychiatric Inpatient
Service, children with prenatal alcohol
exposure averaged 2.56 medications on
admission compared to unexposed
children who averaged 1.68 medications
on admission [O’Connor, Unpublished
raw data]. In terms of the distribution
of admission medications, children with
no exposure were significantly more
likely to be on no medication or on
only one medication in comparison to
children with exposure who were
more likely to be on two or more
medications.

In light of the frequency with
which these individuals are receiving
medications and factors potentially
complicating their response to medica-
tion, it is important to consider current
findings of the efficacy of pharmacolog-
ical interventions for this population.
However, research on the efficacy of
medication for children with prenatal
alcohol exposure remains relatively lim-
ited. Controlled studies examining the
efficacy of stimulant medication in these
children reveal a mixed pattern of find-
ings. In a fixed dose crossover study of
four children diagnosed with FAS or
partial FAS, Oesterheld et al. [1998]
found positive effects of methylpheni-
date compared to placebo on parent
and teacher ratings of hyperactive and
impulsive symptoms, but no such eftects
for inattention. In another crossover
study of 11 children with FASDs and
ADHD, Snyder et al., [1997] also found
significant effects for stimulants (Meth-
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ylphenidate, = Methylphenidate ~ SR,
Pemoline, or Dexedrine) compared to
placebo on parent reports of hyperactive
symptoms, but no improvement in
measures of attention or impulsivity.
Both of these studies suggest some
promise for the benefits of stimulant
medication, but both were limited by
small samples. Retrospective studies of
medication response among individuals
with FASDs have also yielded mixed
results. O’Malley et al., [2000] reported
that in a sample of children diagnosed
with FAS/ARND and ADHD, 79% of
patients  given  dextroamphetamine
showed a positive clinical response,
whereas only 22% of the patients who
were given methylphenidate showed a
positive clinical response. In a retrospec-
tive chart review of 22 patients with
FASDs, Coe et al. [2001] found 63%
exhibited positive effects of stimulant
medications on symptoms of impulsiv-
ity, inattentiveness, or hyperactivity.
However, a significant number of the
trials (approximately one third) had to
be stopped due to concerns regarding
negative side effects. Most recently,
Doig et al. [2008] reviewed 41 medica-
tion trials in a sample of 27 children
diagnosed with an FASD and ADHD.
The majority of the trials consisted of
stimulant medications, although some
included combinations of psychostimu-
lants with other medications, such as
clonidine, risperidone, or carbamaze-
pine, Significant effects were seen on all
three domains of the MTA-SNAP-1V,

although  more children received
normalized scores in the hyperactive/
impulsive ~ and  oppositional/defiant

domains than in the inattentive domain.

Although there is some prelimi-
nary evidence supporting the efficacy of
at least stimulant medications in some
individuals with FASDs, additional
research in this area is urgently needed.
Clearly, large-scale randomized, cross-
over, double-blind studies are needed to
assess the efficacy of not only stimulant
medications, but other classes of medi-
cations as well. Moreover, large-scale
studies may be useful in identifying fac-
tors that help predict treatment response
to various medications, which may
allow pharmacological interventions to
be tailored for alcohol-exposed individ-
uals with particular profiles of symptoms
or comorbid conditions. Efficacy data
are also needed to inform the clinical
practice of practitioners who must man-
age patients who present with prenatal
alcohol exposure and frequently a host
of comorbid mental health issues [Burd
and Christensen, 2009]. Finally, clinical

observations suggest that some alcohol-
exposed individuals may have less
favorable or atypical reactions to some
medications, which may lead to the
prescription of higher doses because of
nonresponse and/or multiple medica-
tions to manage side effects. Thus, effi-
cacy studies are also critical to decrease
the likelihood of medication misman-
agement and adverse reactions in this
population.

Case Management

Comorbid psychiatric issues

The myriad mental health issues
often seen in alcohol-exposed individu-
als comprise a major focus of the case
management that is needed for this
population. In a longitudinal study
tracking adverse outcomes of adoles-
cents and adults with FAS or FAE, 94%
of these individuals were found to have
experienced mental health problems
[Streissguth et al., 1996]. Huggins et al.,
[2008] have also noted that many of the
risk factors commonly cited for suicide
are often present in alcohol-exposed
individuals, and a study of adults with
FAS or FAE found that 23% reported a
previous suicide attempt [Streissguth
et al., 1996]. The serious psychiatric
issues commonly seen in this population
underscore the need for ongoing mental
health services, which may include psy-
chosocial and pharmacological interven-
tions, as well as services aimed at pre-
venting relapse. It is important that any
treatment for concomitant mental
health issues be informed by the indi-
vidual’s history of PAE and their profile
of neurocognitive impairments to
ensure that these individuals are pro-
vided with appropriate treatment. It is
not uncommon for individuals with
FASDs to be viewed as resistant to or
uncooperative with treatment, when in
fact they are being provided with inter-
ventions that are unsuitable or have not
been appropriately adapted to accom-
modate their cognitive and behavioral
deficits.

Substance and alcohol abuse problems
Individuals with histories of PAE
are at increased risk for substance and
alcohol abuse problems later in life
[Baer et al., 2003; Alati et al.,, 2008].
Both prevention and intervention pro-
grams are needed for this population to
provide alcohol-related education to
individuals with FASDs and their
parents and caregivers (including the
risks of drinking during pregnancy), to
teach them strategies for avoiding situa-
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tions and behaviors that may encourage
high-risk drinking, and to address
ongoing substance and alcohol use/
abuse problems. Such programs may
also help reduce the occurrence of
additional alcohol-exposed pregnancies
in subsequent generations.

Sexuality

In a longitudinal study of adoles-
cents and adults with FASDs, Streiss-
guth et al. [2004] found that 48% of
their sample had engaged in inappropri-
ate sexual behavior, most commonly
promiscuity and inappropriate sexual
advances. Combined with poor judg-
ment, impulsivity, and difficulty antici-
pating the consequences of one’s
actions, such behavior can place these
individuals at risk for unplanned preg-
nancies, STDs, and sexual assaults (ei-
ther as victims or perpetrators). Inter-
ventions that provide developmentally
appropriate sex education, including
safe sex and contraceptive practices, and
how to recognize and maintain appro-
priate boundaries are critical for this
population. Baumbach [2002] has also
noted the need to modify conventional
treatment strategies when working with
alcohol-exposed adolescents who have
engaged in sexually offending behavior.

Legal problems

Among the most concerning neg-
ative outcomes for individuals with
FASDs is their frequent entry into the
criminal justice system [Burd et al.,
2004; Streissguth et al., 2004; Fast and
Conry, this issue]. Because of their pat-
tern of cognitive impairments, which
may include a normal IQ in the pres-
ence of significant executive functioning
deficits, such individuals may be
deemed capable of participating in their
own defense when in fact they have a
limited understanding of police and
courtroom procedures. Individuals with
FASDs may be vulnerable to confessing
to crimes they did not commit, and
they may have difficulty understanding
their legal rights, including their right
to counsel and to not incriminate
themselves [Fast and Conry, 2004].
Thus, it is critical that medical and
mental health care providers treating
alcohol-exposed  individuals  provide
consultation and education to attorneys,
judges, and law enforcement regarding
the ways in which underlying neuro-
cognitive deficits may impact the
behavior (including decision making) of
individuals with FASDs. Parents and
caregivers of alcohol-exposed individu-
als must also be educated regarding how
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to protect their children’s legal rights
and to insure they obtain appropriate
legal representation.

Medical issues

The eftect of alcohol on a devel-
oping fetus place individuals with pre-
natal alcohol exposure at increased risk
for a range of medical problems, includ-
ing cardiac problems, skeletal defects,
sensory deficits, and dental problems
[Church et al, 1997; Autti-Riamo
et al.,, 2006]. Other research has docu-
mented that children with FASDs are
hospitalized more frequently than non-
exposed children [Kvigne et al., 2004].
Thus, practitioners providing case man-
agement for these individuals must also
ensure that their medical needs receive
adequate attention and follow-up.

Because of the persistent
nature of the
impairments associated
with prenatal alcohol
exposure, there is need
for interventions that
address the
manifestations of these
impairments across the
entire life-span.

Recommendations and Future
Directions

Because of the persistent nature of
the impairments associated with PAE,
there is need for interventions that
address the manifestations of these
impairments across the entire life-span.
However, most of the existing evi-
dence-based interventions have been
targeted at school-aged children, high-
lighting the need for interventions for
alcohol-exposed individuals at both
ends of the developmental spec-
trum—infants and toddlers, and older
adolescents and adults.

The compelling evidence for
neuroplasticity in early brain develop-
ment [Johnston et al,, 2009] suggests
that early intervention for children with
FASDs may represent a critical opportu-
nity to remediate some of the brain
damage done by PAE. Notably, children
with FASDs are often not referred for

diagnosis until they are school-aged,
suggesting that by the time many of
these children are diagnosed, an impor-
tant window of opportunity for early
intervention has been missed. Olson
et al. [2007] recently reported on data
from the Washington State FAS Diag-
nostic and Prevention Network (FAS
DPN), which indicated that the average
age of referral for diagnosis was 9.5
years. Thus, increased efforts must be
directed towards both identifying chil-
dren with FASDs at a much earlier age
and providing them with developmen-
tally-appropriate interventions. Further
along the developmental continuum,
longitudinal research has documented
the persistence of both primary deficits
and secondary disabilities into adoles-
cence and adulthood [Streissguth et al.,
2004], suggesting that affected individu-
als are likely to need to services and
support throughout the life span. More-
over, many individuals with FASDs are
raised in the foster care system, and they
may be especially vulnerable when they
are no longer under the auspices of that
system and no longer receiving support
or services. Interventions that are aimed
at reducing participation in high-risk
activities (e.g., alcohol and drug use)
would be especially important for alco-
hol-exposed teens, as would be pro-
grams designed to assist adolescents and
young adults with PAE in negotiating
tasks that will allow them to live and
function independently.

To facilitate diagnosis and treat-
ment of FASDs, it is imperative that
professionals working in health care,
education, social services, and the crim-
inal justice system are properly trained
in how to recognize individuals with
PAE and educated regarding appropriate
interventions  for this  population
[Gahagan et al., 2006; FASD Regional
Training Centers Consortium, 2007,
Wedding et al., 2007; Mutch et al.,
2009; Paley et al., 2009]. In some cases,
it may also be important to change the
attitudes of professionals who come in
contact with and provide services to
alcohol-exposed individuals and their
families. Some health care providers
may believe that “the damage is done,”
and may be unaware of available treat-
ment options. Some providers may con-
vey judgmental or blaming attitudes to
biological parents, which may make
families less likely to seek services.
Thus, there remains a strong impetus to
provide better education and training to
students and professionals in medical
and allied health fields, as well as com-

munity providers to improve preven-
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tion, diagnostic, and intervention serv-
ices for this high-risk population.

A comprehensive approach to
intervention entailing coordination across
multiple systems of care is strongly advo-
cated in the treatment of FASDs [Streiss-
guth, 1997; Olson et al., 2007]. One
recently developed program, “New
Choices,” designed to address the social
and mental health needs of mothers with
substance abuse problems and their chil-
dren has yielded improvements in moth-
ers’ reports of social support, depressive
symptoms, and empathy for their chil-
dren, as well as improvements in their
children’s social development [Niccols
and Sword, 2005]. In the Parent and
Child Assistance Program [PCAP; Grant
et al., 2002], paraprofessionals worked
with mothers with alcohol and substance
use problems to connect them with
appropriate services, taught them to
access services for both themselves and
their children, and facilitated their ability
to provide a safe caregiving environment
for their children. A subsequent adapta-
tion of PCAP for young women with
FASDs indicated that participation in
PCAP resulted in a reduced percentage of
women with unmet mental health and
medical needs, and an increased percent-
age with stable housing, as well as
decreases in alcohol and substance use and
increases in the use of reliable contracep-
tion, outcomes that are likely to contrib-
ute to the prevention of additional
alcohol-exposed pregnancies [Grant et al.
2004]. Such approaches are also critical in
the light of the multitude of other signifi-
cant postnatal risk factors that may co-
occur with prenatal alcohol exposure.
Hannigan and Berman [2000] have noted
that whatever vulnerability is conferred
by PAE is often exacerbated by “at-risk
environments.” Thus, comprehensive pro-
grams that aim to address the other risk
factors in those environments, such as pa-
rental substance abuse, parental psychopa-
thology, and interparental conflict, repre-
sent a promising direction for interven-
tion.

CONCLUSION

The current review highlights an
emerging body of research demonstrat-
ing that there are a number of treatment
approaches that can effectively remediate
some of the impairments associated with
PAE. Encouragingly, in a number of
studies, existing evidence-based interven-
tions were successfully adapted for chil-
dren with FASDs [e.g., O’Connor et al.,
2006; Kable et al., 2007]. Such findings
highlight the potential value in the fur-
ther exploration of how other current
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treatment approaches for high-risk popu-
lations might be adapted to address the
primary deficits and secondary disabilities
experienced by individuals with FASDs.
Another potentially fruitful direction for
future intervention research would be to
develop and test the efficacy of more
comprehensive, multi-level approaches
that address impairments in multiple
domains of functioning and that seek to
address the negative effects not only of
PAE, but of adverse postnatal environ-
ments as well. Finally, there must be a
concerted and united effort by both
researchers and clinicians to translate evi-
dence-based interventions into more ac-
cessible, community-based services for
individuals with FASDs and their fami-
lies. The immense economic and social
burdens created by FASDs underscore
the urgent need for professionals in the
medical, mental health, and educational
fields to respond to the needs of affected
individuals and their families. W
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