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Exposure to alcohol in utero is considered to be a leading cause of developmental disabilities of known 
causation. The most severe consequence of such exposure, fetal alcohol syndrome (FAS), is 
characterized by a distinct constellation of facial anomalies, growth retardation, and central nervous 
system dysfunction. Both animal and human studies, however, suggest that there may be considerable 
variability in the manifestations of in utero alcohol exposure across individuals, and, consequently, 
the term fetal alcohol spectrum disorders (FASD) has come into usage to reflect the entire continuum 
of effects associated with such exposure. In addition to FAS, this term encompasses the conditions of 
partial FAS, alcoholrelated neurodevelopmental disorder, and alcoholrelated birth defects. Despite 
extensive evidence of significant cognitive, behavioral, and social deficits in people with FASD, 
research on behavioral interventions for FASD has lagged behind. However, in recent years there has 
been a marked increase in efforts to design and test interventions for this population. This article will 
review current empirically tested interventions, methodological challenges, and suggestions for future 
directions in research on the treatment of FASD. KEY WORDS: Prenatal alcohol exposure; fetal alcohol 
spectrum disorders; fetal development; developmental disability; developmental disorder; teratogenesis; child; 
adolescent; intervention; behavioral intervention 

More than 35 years ago, fetal 
alcohol syndrome (FAS) was 
first identified in the United 

States as a major birth defect resulting 
from prenatal alcohol exposure (Jones 
and Smith 1973; Jones et al. 1973). FAS 
is characterized by a distinct constella
tion of characteristic facial anomalies, 
growth retardation, and central nervous 
system dysfunction. Evidence from 
both animal and human studies, how
ever, suggests that there is considerable 
variability in the manifestations of in 
utero alcohol exposure across individuals. 
Such variability depends on numerous 
factors, including dosage, timing of 
exposure, pattern of exposure, maternal 
age and body mass index and genetics, 
as well as postnatal variables such as 
nutrition, socioeconomic conditions, 
and environmental enrichment 

(Bonthius and West 1990; Day and 
Richardson 2004; Downing et al. 
2009; Hannigan et al. 2007; Jacobson 
et al. 2006; Jones 2006; May et al. 2008, 
see also May and Gossage, pp. 15–26, 
in this issue). In light of this variability, 
the umbrella term, fetal alcohol spec
trum disorders (FASD) (Warren et al. 
2004) has come into usage to reflect the 
entire continuum of effects associated 
with in utero alcohol exposure. In addition 
to FAS, this term encompasses the con
ditions of partial FAS, alcoholrelated 
neurodevelopmental disorder (ARND), 
and alcoholrelated birth defects 
(ARBDs, as described by the Institute 
of Medicine [Stratton et al. 1996]). 
Over the past three decades, extensive 

research has documented the terato
genic effects of alcohol in both animal 
and human studies, and such research 

has highlighted a range of cognitive, 
behavioral, and physical impairments 
associated with prenatal alcohol expo
sure. Intellectual and learning disabil
ities, executive dysfunction, speech 
and language delays, behavioral and 
emotional difficulties, poor social 
skills, and motor deficits have all 
been reported among people with 
FASD (Burd et al. 2003; Green et al. 
2009; Guerri et al. 2009; Kalberg et 
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al. 2006; Kodituwakku 2007, 2009; 
O’Connor and Paley 2009; Paley and 
O’Connor 2007; Rasmussen 2005; 
Rasmussen and Bisanz 2009; Riley 
and McGee 2005; Roebuck et al. 1998; 
Streissguth 2007; Streissguth et al. 
2004; Walthall et al. 2008; Willoughby 
et al. 2008). 
Notably, much of the FASD research 

has focused on people receiving treat
ment, often at clinics specializing in 
FASD diagnosis and treatment. Therefore, 
less is known about how people exposed 
to alcohol prenatally might present in 
more generalized mental health or 
medical settings, where their impair
ments may be less readily identified 
as resulting (at least partly) from in 
utero exposure to alcohol. More pop
ulationbased studies are needed to 
identify alcoholexposed individuals 
who exhibit significant impairments 
but cannot access medical or mental 
health services, as well as those who 
exhibit milder (or more subtle) effects 
of such exposure. Recent studies focus
ing on schoolbased samples in the 
United States, Europe, and South 
Africa have found that children with 
FASD perform significantly worse on 
measures of cognitive and adaptive 
functioning when compared with 
children without FASD (Adnams et al. 
2001; Aragon et al. 2008; Kodituwakku 
et al. 2006a, b; May et al. 2009). 
Such findings offer preliminary evi
dence that the impairments seen in 
children with FASD are not limited 
to those seen in clinical settings, but 
additional epidemiological studies 
would help clarify the full range of 
outcomes for individuals with a his
tory of in utero alcohol exposure. 
From economic, societal, and family 

perspectives, FASD represent a major 
public health issue. Prevalence estimates 
vary depending on the method of 
ascertainment and the populations 
sampled. A recent review by May and 
colleagues (2009) estimates the preva
lence of FAS in the United States to 
be at least 2 to 7 per 1,000 in typical, 
mixedrace populations of mixed 
socioeconomic status. Prevalence esti
mates for the entire continuum of 
FASD range from 1 to 5 percent (May 
et al. 2009; Sampson et al. 1997), 

with similar rates documented in other 
Westernized countries (Elliott et al. 
2008). Even higher rates have been 
documented in countries with high 
rates of poverty, such as South Africa 
(May et al. 2007; Viljoen et al. 2005). 
Taken together, these findings suggest 
that these conditions are more common 
than previously thought and, notably, 
more common than a number of 
other more wellknown developmental 
disabilities. Previous estimates regarding 
the annual cost of FAS also have varied, 
ranging anywhere from $75 million 
to $4 billion per year, with such wide 
variations likely a function of several 
factors, including what types of costs 
are included, the age range covered, 
and prevalence rates in the popula
tion examined (Lupton et al. 2004). 
In the United States, the lifetime cost 
for an individual with FAS has been 
estimated to be approximately $2 
million, the majority of which reflects 
costs for special education and medical 
and mental health treatment (Lupton 
et al. 2004). Research in other coun
tries has documented similarly high 
costs of these conditions (Stade et al. 
2009; Thanh and Jonsson 2009). 
Although the costs for all conditions 
on the FASD continuum are unknown, 
they are expected to be considerably 
higher (Lupton et al. 2004). People 
with FASD are at a greatly increased 
risk for a host of secondary disabilities, 
including school failure, delinquency, 
and alcohol and substance abuse prob
lems (Alati et al. 2008; Streissguth et 
al. 2004). Families of individuals with 
FASD often are faced with a scarcity 
of diagnostic and treatment services, 
professionals who do not fully com
prehend the nature of their children’s 
disability, and inadequate social sup
port (Olson et al. 2009). 
Growing recognition of the wide

spread and often multigenerational 
impact of FASD has fortunately served 
as a major impetus for the develop
ment of behavioral interventions that 
aim to address both primary deficits 
and secondary disabilities in this pop
ulation and ultimately improve the 
quality of life for these individuals 
and their families. This article will 
discuss challenges in developing and 

testing such approaches for people 
with FASD and their families, review 
recent studies examining the efficacy 
of a variety of behavioral approaches, 
and highlight potentially fruitful 
directions for future research on the 
treatment of FASD. 

Challenges in Developing 
Effective FASD 
Interventions 

Researchers and clinicians working 
with the FASD population have 
highlighted the importance of recog
nizing that the impairments often 
reported in people with FASD may 
be a function of multiple contributing 
factors (Coggins et al. 2007). Other 
prenatal risk factors may include 
exposure to other teratogens, poor 
prenatal care, poor maternal nutrition, 
or maternal stress during pregnancy. 
Moreover, these individuals also may 
experience postnatal environmental 
risk factors, including ongoing parental 
substance use/abuse, parental psycho
pathology, exposure to interparental 
conflict or domestic violence, and 
neglect or abuse. Several studies have 
shown that many children with FASD 
experience one or more changes in 
custody during their lives, such as 
being placed in foster care or put up 
for adoption or being institutionalized 
(see Stratton et al. 1996). Not sur
prisingly, children with FASD are 
overrepresented in foster care popula
tions. Astley and colleagues (2002) 
found the rate of FAS to be 10 to 15 
times higher for children in foster 
care than in the general population. 
Although being removed from the 
biological home in which a parent 
still is abusing alcohol may reduce 
some risks for these children, they 
nonetheless remain vulnerable to 
adverse environmental experiences, 
including disruptions in caregiving 
relationships. Moreover, in utero 
alcohol exposure may operate in con
cert with other adverse circumstances 
to confer further risk on these indi
viduals. For example, a recent study 
(Smith et al. 2007) found that a his
tory of prenatal alcohol exposure 
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increased children’s risk for a higher 
number of foster care placements and 
for maltreatment. Placement instability 
likely plays a major role in further 
exacerbating the medical and mental 
health difficulties of these children 
and reducing access to adequate services 
by causing disruptions in caregivers 
and health care providers (Mekonnen 
et al. 2009). 
In light of the multiple risks often 

experienced by children with FASD, 
designing effective interventions may 
be challenging. Interventions that seek 
to both remediate primary deficits as 
well as mitigate the various environ
mental liabilities that often accompany 
a history of prenatal alcohol exposure 
may yield the most positive outcomes. 
Such approaches may necessitate 
focusing not only on the child but on 
their caregiving environment as well. 
A number of intervention approaches 
described in this article have included 
efforts to improve parenting skills, 
train parents and caregivers to better 
advocate for services and connect with 
community resources, and/or directly 
enhance caregiver functioning. Other 
approaches have involved teaching 
parents strategies to promote and 
reinforce targeted skills at home and 
in other settings in order to promote 
generalization and maintenance of 
treatment gains. 
Identifying people who have been 

affected by in utero exposure to alcohol 
presents another challenge to develop
ing and implementing effective FASD 
interventions. Part of this challenge 
relates to a continuing need to improve 
FASD training among health care 
providers. Some providers may lack 
training in how to ask patients about 
prenatal alcohol exposure, in recog
nizing the features of FASD, and in 
making a diagnosis or knowing where 
to refer a patient for diagnosis (Elliott 
et al. 2006; FASD Regional Training 
Centers Consortium 2007; Gahagan 
et al. 2006; Paley et al. 2009). Stig
matization associated with FASD also 
may create obstacles in obtaining an 
accurate history of a child’s exposure to 
alcohol prenatally. Practitioners may 
be uncomfortable asking about pre
natal alcohol use or not well trained 

in the most effective strategies for 
asking about such history. Mothers 
may be disinclined to fully disclose 
their history of alcohol use during 
pregnancy because of concerns that 
their health care provider will respond 
in a blaming or judgmental fashion, 
or they may be worried that there 
could be potential legal repercussions 
of such disclosures. 
As a result of such obstacles, many 

people with FASD are not referred 
for diagnosis until relatively late (if 
ever) and thus miss out on the poten
tial benefit of early intervention. For 
example, findings from the Washington 
State FAS Diagnostic and Prevention 
Network revealed that the average age 
of referral for diagnosis in their clinical 
sample was 9.5 years (Olson et al. 2007). 
Although the age at which individuals 
are identified or diagnosed likely varies 
from setting to setting, there remain 
significant concerns that FASD are 
underrecognized and undertreated, 
particularly in certain highrisk settings, 
including psychiatric hospitals, the 
child welfare system, and juvenile 
detention and correctional facilities 
(Astley et al. 2002; Burd et al. 2004; 
O’Connor et al. 2006a). By the time 
many of these individuals are identified 
and receive treatment, a pattern of 
significant behavioral and emotional 
problems, poor school functioning, 
and negative family interactions 
already may be well established. The 
importance of early identification is 
highlighted by findings from Streissguth 
and colleagues (2004) that an earlier 
diagnosis is one of the strongest pre
dictors of more positive outcomes for 
alcoholexposed individuals. 

Behavioral Interventions 
for People With FASD 

Despite the recognition of FAS in 
the United States for more than three 
decades (Jones and Smith 1973) and 
the wealth of studies documenting 
the teratogenic effects of alcohol on 
multiple domains of functioning, 
researchbased interventions for this 
population are lacking (Burd 2006; 
Premji et al. 2006). Recently, however, 

both animal and human studies have 
offered some promising, albeit pre
liminary, evidence that impairments 
associated with in utero exposure to 
alcohol can be responsive to interven
tion. A number of animal studies, for 
example, have documented some posi
tive effects of neonatal handling, 
postnatal environment enrichment, 
and rehabilitative training on rats and 
mice with perinatal alcohol exposure 
(see Hannigan et al. 2007; also see 
article by Idrus and Thomas in this 
issue, pp. 76–85). Similarly, some 
notable progress has been made in 
the last few years in the development 
of researchbased treatments for peo
ple with FASD (for reviews, see 
Chandrasena et al. 2009; Paley and 
O’Connor 2009; Peadon et al. 2009). 
Given the early stages of this research, 
it is not surprising that a number of 
these studies have methodological 
limitations. Limited sample size has 
likely resulted in insufficient power to 
detect significant differences between 
treatment and control conditions in 
some studies. Furthermore, because 
of their small sample sizes, such studies 
also have been unable to shed much 
light on whether various factors, such 
as IQ, degree of prenatal alcohol 
exposure, an FAS diagnosis versus 
other conditions on the FASD con
tinuum, or placement status may 
moderate treatment outcomes. More
over, relatively few studies have included 
followup assessments, so it remains 
unclear whether some of the treatment 
gains that have been demonstrated 
immediately following intervention 
are maintained over time (for some 
exceptions, see Coles et al. 2009; 
O’Connor et al. 2006b). Nonetheless, 
these studies highlight the growing 
momentum in the field to address both 
the primary deficits and secondary 
disabilities commonly experienced by 
people with FASD. 

ParentFocused Intervention 

Because of their significant behavioral, 
emotional, and cognitive difficulties, 
children with FASD can be extremely 
challenging to parent. Indeed, recent 
studies (Paley et al. 2005, 2006) have 
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highlighted the high levels of parenting 
stress reported by caregivers of children 
with FASD. Strains in the parent– 
child relationship may be evident 
early on and may increase the risk for 
negative developmental trajectories. 
For example, in an early study of a 
primarily middleclass population 
(O’Connor et al.1992), women who 
drank more heavily during pregnancy 
had infants who displayed higher levels 
of negative affect in mother–child 
transactions, compared with infants 
with less prenatal exposure. In addition, 
the mothers of these negativeaffect 
infants interacted in ways that were 
less responsive and developmentally 
stimulating to their babies, and their 
infants displayed higher levels of 
insecure attachment behaviors. In a 
separate, higherrisk sample of 
preschoolaged children (O’Connor 
and Paley 2006), those with moderate 
or heavy prenatal alcohol exposure 
exhibited more negative affect when 
interacting with their mothers than 
did children with no or only light 
exposure. The mothers of children 
exhibiting more negative affect were 
less emotionally connected to their 
offspring, and mothers who were less 
connected to their children had children 
who experienced higher levels of 
depressive symptoms. Numerous studies 
also have documented the high rates 
of disruptive behaviors, including 
impulsivity, inattention, hyperactivity, 
and conduct problems in children 
with FASD (for a review, see O’Connor 
and Paley 2009), and such behaviors 
are likely to tax the internal resources 
and coping abilities of their caregivers. 
Such findings underscore the need 
for interventions that equip caregivers 
with effective parenting strategies, 
reduce parenting stress, increase 
parental selfefficacy, and foster more 
positive parent–child relationships. 

Behavioral Consultation. Olson and 
colleagues (see Bertrand 2009) have 
developed and evaluated a sustained 
model of supportive behavioral con
sultation, Families Moving Forward 
(FMF), to address the needs of families 
raising children with FASD. This 
intervention is designed to increase 

parental selfefficacy and reduce child 
behavior problems by providing guid
ance and instruction to parents and 
caregivers in the use of strategies that 
seek to change the environment to 
reduce problem behavior triggers. 
Importantly, FMF also seeks to modify 
some of the cognitions and attitudes 
that may underlie negative parenting 
responses to child behavioral problems 
by recasting such problems as reflective 
of the neuroteratogenic effects of 
prenatal alcohol exposure rather than 
as intentional noncompliance. In 
addition to the direct support and 
coaching provided to families, FMF 
also offers consultation to school 
personnel and connects families with 
appropriate community services as 
needed. 
Researchers evaluated the interven

tion among 52 5 to 11yearolds 
with FASD and their caregivers. All 
participating children exhibited sig
nificant impairments in neuropsycho
logical and adaptive functioning, and 
the study sample included children 
with FASD who were experiencing 
significant behavior problems. Families 
received either the FMF intervention 
or the community standard of care. 
Caregivers in the FMF group received 
16 inhome sessions every other week 
over the course of 9 to 11 months. 
Following the intervention, caregivers 
participating in the FMF group 
showed significant improvements 
in their sense of parenting efficacy, 
engaged in more selfcare behaviors, 
and were more likely to perceive that 
their family needs were met, compared 
with caregivers in the community 
standardofcare group. Furthermore, 
caregivers in the FMF group reported 
significantly greater improvements in 
child behavior problems postinter
vention than did caregivers in the 
comparison group. 
The FMF program is notable for 

its intensive, sustained approach 
and focus on the larger family system, 
as well as broader systems of care. 
Although some families of children 
with FASD might not require this level 
of intervention, there are undoubtedly 
many families who would benefit 
from having ongoing guidance in 

how to parent these children, particu
larly as their children navigate their 
way through increasingly complex 
developmental challenges. Moreover, 
although the FMF program is described 
in a written manual with sessionby
session instructions for therapists to 
follow (i.e., it is a manualized inter
vention), it is also flexible enough 
that it can be customized to meet 
the needs of individual families. This 
initial study validating the efficacy 
of FMF has laid the groundwork for 
efforts now under way to disseminate 
this approach into community settings. 

Educational and Cognitive 
Interventions 
Recent studies have examined the 
efficacy of various approaches to 
addressing some of the cognitive, 
executive functioning, and behavioral 
impairments that interfere with learning 
and academic performance among 
children with FASD. Such children 
show deficits in verbal and spatial 
learning, planning, working memory, 
cognitive flexibility, inhibition, and 
problem solving, as well as impair
ments in reading, spelling, and math 
skills (Duquette and Stodel 2005; 
Green et al. 2009; Kodituwakku 2009; 
Mattson et al. 1998; Willoughby et 
al. 2008). High rates of learning 
disabilities (Burd et al. 2003) and 
problematic classroom behaviors 
(Olson et al. 1992, 1997) also have 
been observed in this population. 
Given these challenges, it is not 
surprising that students with FASD 
have high rates of disrupted school 
experiences (e.g., dropping out, sus
pensions, and expulsions) (Streissguth 
et al. 2004). Both clinicians and 
researchers have commented on the 
importance of modifying both teaching 
strategies and classroom environments 
in order to provide increased struc
ture and support for children with 
FASD (Green 2007; Kalberg and 
Buckley 2007). Kalberg and Buckley 
(2007) have noted that when devel
oping and implementing interven
tions for these children, “It is helpful 
to think of the environment as an 
external nervous system of the child, 
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a place where external (environmen
tal) supports can be implemented to 
bolster the deficit areas of the child” 
(p. 282). In addition to environmental 
adaptations that may be implemented 
in order to accommodate some of the 
cognitive and behavioral impairments 
of these individuals, a small but growing 
number of interventions have focused 
on enhancing either general learning 
skills or specific cognitive or academic 
skill sets. 

Cognitive Control Therapy. Adnams 
and colleagues (see Riley et al. 2003) 
piloted a classroom intervention for 
10 students with FAS in the Western 
Cape Region of South Africa, where 
rates of FASD are extremely high 
(May et al. 2009). The students were 
selected from a group of 64 children 
identified to have FAS through an 
active case ascertainment methodology 
used to screen all firstgrade students 
in the community’s primary schools. 
The intervention consisted of cogni
tive control therapy (CCT), which 
instructs children in strategies that 
facilitate their ability to acquire and 
organize information more effectively. 
Study staff worked collaboratively 
with regional educational professionals 
and school personnel in developing 
the intervention, and children’s 
cognitive processing deficits and 
strengths were identified in order 
to aid in intervention planning. 
The children were randomly assigned 

to either the intervention condition 
in one classroom in one school or 
to the control condition in another 
classroom in another school and were 
matched on age, grade, first language, 
socioeconomic statues, and locality of 
school. Children in the intervention 
condition received 1 hour of CCT 
per week from two trained, experi
enced therapists over the course of 10 
months during the school term. The 
intervention entailed remediation of 
five metacognitive control domains, 
by increasing children’s awareness of 
and effective use of key cognitive 
strategies, including (1) body position 
and movements and self awareness, 
(2) focal attention (scanning and pri
oritizing information), (3) processing 

information in the presence of distrac
tion stimuli, (4) controlling external 
information, and (5) categorizing 
information. 
Compared with the control group, 

children who received CCT demon
strated marked improvements in 
classroom behavior. The intervention 
group also showed qualitative 
improvements in academic achieve
ment, writing, and communication 
skills, according to teacher report; 
improvements in selfefficacy, motiva
tion, selfconfidence, and emotionality, 
according to therapist report; and 
general school achievement, attitude 
towards learning, and selfconfidence, 
as reported by school staff. However, 
the CCT and the control group did 
not differ significantly from one another 
on cognitive control and neuropsy
chological measures. Despite the limi
tations of the study described by the 
authors, including a small sample size 
and a shorter course of CCT than is 
typical, these initial findings are encour
aging. Moreover, as the authors further 
note, future studies that implement 
CCT with younger children may be 
able to capitalize on greater brain 
adaptability and yield even stronger 
findings. Additionally, efforts to involve 
parents or other caregivers in the 
intervention by teaching them skills 
to help their children use cognitive 
control strategies in other settings also 
might enhance treatment outcomes. 

Language and Literacy Training. In 
another study conducted in South 
Africa, Adnams and colleagues (2007) 
reported on the efficacy of a school
based language and literacy training 
(LLT) intervention for 9yearold 
children with FASD. LLT focuses on 
enhancing children’s phonological 
awareness and promoting the acquisi
tion of pre and early literacy skills, 
such as letter knowledge, the ability 
to manipulate syllables and phonemes, 
reading real words and nonwords, 
and semantic skills. 
In this study, 40 children with FASD 

were randomly assigned to either the 
intervention condition or an FASD 
control group. The study also included 
a control group of 25 children who 

were not exposed to alcohol. Children 
received two halfhour sessions of 
LLT twice weekly from an experienced 
speech and language therapist over 
the course of 9 months. Sessions were 
delivered in a group format in a school 
classroom, and children of similar abil
ities were assigned to the same group. 
Compared with the FASD control 

group, the LLT group showed signifi
cant improvements after treatment in 
the domains of letter knowledge, syllable 
manipulation, word and nonword 
reading, and nonword spelling. However, 
after the treatment, the LTT group 
did not differ significantly from the 
FASD control group on measures 
of scholastic ability. Moreover, both 
FASD groups continued to lag signif
icantly behind the nonexposed con
trol group on scholastic measures. 
Such findings suggest that although 
it may be possible to enhance specific 
language and literary skill sets in chil
dren with FASD, these improvements 
may not translate into broader gains 
in academic achievement. Additionally, 
these findings may highlight the diffi
culty of intervening with children in 
highrisk environments who are likely 
dealing with additional challenges 
beyond prenatal exposure (e.g., poverty, 
ongoing parent alcohol abuse, etc.). 
Future trials of LLT with this popula
tion might examine whether longer
term interventions and/or more 
individualized instruction would yield 
greater improvements in measures of 
scholastic ability. 

SelfRegulation Intervention. Using 
a different cognitivebased intervention, 
Chasnoff and colleagues (see Bertrand 
2009) adapted an existing neurocog
nitive training program, the Alert 
Program© (Williams and Shellenberger 
1996) for schoolaged children with 
FASD. This program was adapted 
to enhance selfregulation skills and 
remediate executive functioning 
deficits in 6 to 11yearold children 
who had been diagnosed with FAS 
or ARND and who had been adopted 
or were in foster care. A total of 78 
children were randomly assigned to 
either the intervention condition or 
to a control condition. The control 
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group received a comprehensive eval
uation and was referred to the com
munity for services such as speech 
and language therapy, occupational 
therapy, and physical therapy. Children 
in the treatment condition also received 
a complete evaluation for treatment 
planning and participated in 12 weekly 
75minute neurocognitive rehabilitation 
grouptherapy sessions, whereas their 
parents participated in a parent edu
cation group. Results revealed a sig
nificant treatment effect on a parent 
report measure of executive functioning 
(see Bertrand 2009). Additional study 
of this intervention, including obtaining 
teacher and followup data, would 
help clarify whether these effects gen
eralize to other settings (e.g., school) 
and are maintained over time. 

Mathematics Training. Focusing 
more specifically on a learning disability 
often noted in children affected by 
prenatal alcohol exposure, Kable 
and colleagues (2007) developed a 
sociocognitive mathematics program 
for children with FASD. Prior to 
assignment to treatment and control 
groups, all caregivers participated in 
two workshops in which they received 
education about FASD and instruction 
in how to promote positive behavioral 
regulation skills in their children. 
Participants were then randomly 
assigned to either a math intervention 
group or a control group. Both the 
treatment and the control groups 
received a neurodevelopmental assess
ment, and caregivers received guidance 
in obtaining an appropriate educa
tional placement and in developing 
an individualized education plan. 
Children in the math intervention 
group also received shortterm (6 ses
sions) individualized instruction, and 
their caregivers received training in 
how to promote their child’s acquisition 
of mathematical skills at home and 
weekly homework to augment the 
individualized math instruction. 
A total of 56 children ages 3–10 

with a diagnosis of FAS or partial FAS 
participated in the program. Parents 
in both groups reported high levels of 
satisfaction with the workshops and 
showed significant improvements in 

their knowledge of FASD, advocacy 
topics, and behavioral regulation. 
Findings revealed that children who 
received the math intervention in addi
tion to educational support demon
strated greater gains on mathematics 
outcome measures compared with 
those who received educational sup
port only (Kable et al. 2007). In one 
of the few studies to examine the 
maintenance of treatment effects over 
time, Coles and colleagues (2009) 
found that children in the treatment 
group continued to show these gains 
at 6month followup. 

WorkingMemory Strategies. To 
improve working memory among 
children with FASD, Loomes and 
colleagues (2008) developed an inter
vention to promote the use of rehearsal 
strategies. Children ages 4–11 were 
recruited from FASD clinics, various 
FASD community agencies, and 
schools. A total of 33 children were 
randomly assigned to a treatment or 
control group. Children in the treat
ment group were instructed to use 
a simple rehearsal strategy by whis
pering the items they would be asked 
to recall. 
Children in the experimental 

condition demonstrated significant 
improvement in their scores on recalling 
a series of numbers (i.e., a digit span 
task) across three sessions (pretest; 
posttest 1 [immediately after training]; 
and posttest 2 [6 to 21 days after 
training]). In contrast, the control 
group showed no significant change 
in their scores across the three sessions. 
Moreover, although the treatment 
and control groups showed no differ
ences in recall either prior to or 
immediately following instruction, 
the treatment group demonstrated 
significantly greater recall on the digit 
span task than the control group at 
the second posttest. Furthermore, the 
treatment group exhibited behavioral 
evidence of increased use of rehearsal 
strategies (e.g., whispering, moving 
their lips) at posttests 1 and 2, where
as the control group showed no sig
nificant change in the use of such 
strategies across sessions. Similar to 
many treatment studies with this 

population, this study included a 
relatively small sample and did not 
follow the children over time. Future 
research in this area would help clarify 
whether children with FASD are able 
to maintain the use of a rehearsal 
strategy over a longer period of time 
and in other settings, such as in a 
classroom, where the demand for 
working memory is likely to be high. 
Educational and cognitively based 

interventions for FASD have yielded 
some limited but encouraging results, 
demonstrating that although the neg
ative effects of prenatal alcohol expo
sure can be pervasive and severe, it 
seems possible to mitigate some of 
these impairments with treatment. As 
most of these studies did not include 
shortterm or longterm followup 
(for exception, see Coles et al. 2009; 
Loomes et al. 2008), it remains 
unclear whether many of the gains 
demonstrated are maintained over 
time. Moreover, future studies with 
larger sample sizes that examine 
whether certain factors moderate 
treatment response (e.g., IQ, profile 
of specific cognitive deficits, level of 
prenatal alcohol exposure, etc.) may 
allow for these interventions to be 
customized in ways that enhance 
their efficacy with particular sub
groups. Additionally, some of these 
approaches may be enhanced by 
more actively involving parents or 
caregivers in the child’s treatment. 
Notably, the math intervention 
conducted by Kable and colleagues 
(2007) and Coles and colleagues 
(2009), which yielded positive effects 
at both posttreatment and at the 6
month followup, included coaching 
parents and caregivers in how to 
promote their child’s skill acquisition 
at home. Having consistent and 
motivated caregivers and professionals 
who can advocate effectively for these 
children seems likely to contribute to 
more positive longterm outcomes. 
For example, in a study of highschool 
students with FASD, Duquette and 
colleagues (2006) proposed that per
sistence on the part of parents and 
caregivers played an important role 
in the social and academic outcomes 
of these students. 
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Adaptive Skills Training 
People with FASD show deficits across 
multiple domains of adaptive func
tioning, including communication, 
socialization, and personal and com
munity skills, and such impairments 
often are more severe than what would 
be predicted by their cognitive abilities 
(Jirikowic et al. 2008; Whaley et al. 
2001). In a recent study, 5 to 8year
old children with FASD were compared 
with a group of typically developing 
children on a parentcompleted scale 
of independent behavior (Jirikowic et 
al. 2008). Almost half of the children 
with FASD required the most inten
sive levels of support from caregivers, 
whereas none of the children in the 
typically developing group required 
similar levels of support. The demand 
for such high levels of supervision 
likely places considerable stress on 
parents and caregivers. Adaptive func
tioning deficits limit the child’s 
opportunities to participate in many 
of the developmental rites of passage 
that their typically developing peers 
are able to experience, and also esca
late their risk for adverse outcomes. 

Social Skills Interventions. Children 
with FASD demonstrate marked 
deficits in their social functioning, 
including difficulties understanding 
social cues, processing social informa
tion, and communicating in social 
contexts (McGee et al. 2008, 2009; 
Olson et al. 1998; Streissguth and 
O’Malley 2000). Such impairments 
represent an important target for 
intervention for this population, 
because poor peer relationships are 
predictive of early withdrawal from 
school and delinquency, as well as 
development of anxious and depressive 
symptoms (Paetsch and Bertrand 
1997; Patterson, et al. 1998; Waldrip 
et al. 2008). 
O’Connor and colleagues (2006b) 

adapted an evidencebased, manualized, 
parentassisted social skills interven
tion, Children’s Friendship Training 
(CFT) (Frankel and Myatt 2003), 
for use with children with FASD. 
CFT is a groupbased intervention 
that teaches social skills to help chil

dren be accepted by others rather 
than rejected, and includes instruction 
in parentassisted peer network for
mation and informational exchange 
with peers leading to commonground 
activities, peer entry, and play skills. 
Children learn these skills through 
didactic instruction on the basic rules 
of social behavior, modeling, rehearsal, 

People with FASD 
show deficits across 
multiple domains of 
adaptive functioning, 

including 
communication, 
socialization, and 
personal and 
community skills. 

and coached practice with performance 
feedback during treatment sessions. 
To promote maintenance and gener
alization of the newly learned skills, 
insession instruction is augmented 
with parentassisted activities outside 
of the sessions, including rehearsal of 
skills at home, homework assignments 
(e.g., having a play date), and coaching 
by parents during interactions with 
peers. 
In a randomized controlled efficacy 

study, 100 children with a history of 
moderate to heavy prenatal alcohol 
exposure were recruited from outpatient 
hospital clinics, community health 
care providers, and schools. To be eli
gible for the study, participants had 
to be between 6 and 12 years of age, 
have a verbal IQ of at least 70 so that 
they would be able to comprehend 
the didactic component of the inter
vention, and have one parent or care
giver who could consistently attend 
the training. All children who qualified 
for the study had a diagnosis of FAS, 
partial FAS, or ARND. Children 
were randomly assigned to the experi
mental group (CFT) or to a delayed 

treatment condition (DTC). A total 
of 96 children and their parents com
pleted the baseline and posttreatment 
phases of the study. Children partici
pated in weekly 90minute group 
sessions over the course of 12 weeks, 
while their parents participated in 
concurrent groups, receiving instruction 
on how to promote the use of the 
child’s new social skills in other envi
ronments (e.g., before and after school, 
or at the park). 
Compared with children in the 

DTC group, those who received CFT 
showed significantly greater improve
ment in their knowledge of appropri
ate social behavior and were rated by 
their parents as having better social 
skills and fewer behavior problems 
after treatment on the Social Skills 
Rating System (SSRS) (Gresham and 
Elliott 1990), a standardized parent
report measure. Moreover, these treat
ment gains were maintained at a 
3month followup assessment. To 
examine the clinical significance 
of these findings, parent ratings of 
children’s social skills and behavior 
problems in the CFT group were 
compared with the standardized nor
mative sample for the SSRS. Results 
indicated that at both posttreatment 
and the 3month followup, mean 
scores for the CFT group moved 
from the clinical range to within the 
normative range but still remained 
significantly different from the nor
mative sample mean. Given the sig
nificant neurocognitive impairments 
that characterize many children with 
FASD, it is not surprising that there 
may be some limits to the treatment 
gains that can be yielded by a psy
chosocial intervention. However, 
although it may not be possible to 
completely normalize the social 
behavior of these children, the finding 
that their social functioning had 
moved to the normative range post
treatment and remained there at 
followup suggests that this type of 
intervention can have a significant 
clinical impact. 
As a followup to this study, CFT 

was subsequently disseminated into a 
community mental health center and 
implemented with groups that included 
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children both with and without 
FASD (O’Connor et al. 2009). CFT 
was compared with the clinic’s stan
dard of care (SOC) social skills train
ing, which was process oriented and 
behaviorally based and involved 
group discussion and cooperative 
projects but did not include a parent 
component. The CFT parent groups 
were conducted in both English and 
Spanish to accommodate the high 
percentage of Spanishspeaking parents 
in this community setting. A total 
of 85 families were enrolled in the 
study, and 67 families completed 
treatment. Completers and noncom
pleters did not differ on either impor
tant demographic characteristics or 
prenatal exposure. Preliminary analy
ses indicated that children in the 
CFT group demonstrated significantly 
greater gains in their knowledge of 
appropriate social behavior than chil
dren in the SOC group. Similarly, 
parents of children in the CFT group 
rated their children as showing greater 
improvement in social skills than par
ents of children in the SOC group. 
Parent satisfaction was higher in the 
CFT group than in the SOC group, 
with 92 percent of parents in the 
CFT condition endorsing the belief 
that the intervention had improved 
their children’s ability to get along 
with peers, whereas only 60 percent 
in the SOC condition endorsed this 
belief. Therapist satisfaction with 
CFT also was high, with 92 percent 
of the therapists who were trained to 
deliver CFT stating that they would 
like to see the intervention permanently 
adopted in their center. Findings from 
this effectiveness study are encouraging 
as they demonstrate that a research
based intervention to address social 
impairments in children with FASD 
could be successfully translated into 
a community setting and that these 
children can be treated in groups 
that include children with other 
kinds of behavioral, emotional, and 
social difficulties. 

Safety Skills. Parents of children with 
FASD frequently report concerns 
about their children’s lack of safety 
awareness. In general, children with 

disabilities and behavioral problems 
are at an elevated risk for uninten
tional injuries (Sherrard et al. 2004), 
and given their impulsivity, lack of 
behavioral inhibition, poor judgment, 
and difficulty generalizing skills 
across contexts, children with FASD 
likely fall into this highrisk group as 
well. With this in mind, Coles and 
colleagues (2007) designed a computer
based intervention designed to 
improve fire and streetsafety skills 
in children with FASD (Coles et al. 
2007)]. The authors noted that the 
computergame format was selected 
because most children find these 
games engaging; it allows them to 
learn at their own rate with repetition 
of material if needed; and the format 
presents an opportunity to practice 
skills in a “virtual world” that provides 
visual, auditory, and motor input, as 
well as performance feedback. 
Thirtytwo children ages 4 to 10 

with diagnoses of FAS or partial FAS 
were recruited for the study. Children 
were divided into one of 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. Children were guided through 
the computerized training by an 
animated figure that presented infor
mation on fire safety or street safety 
in small, incremental steps. Children 
were reinforced for correct actions 
and received feedback if they engaged 
in dangerous actions and then were 
taken back to the beginning of the 
behavioral sequence until they responded 
correctly. For more complex behav
iors, children were not allowed to 
perform the sequence incorrectly, to 
prevent them from learning unsafe 
behaviors that might be more chal
lenging to extinguish. 
Children’s knowledge and skills 

were assessed pretest, posttest, and 
during a 1week followup, and each 
group served as the control group for 
the other. Children in each interven
tion group (fire safety or street safety) 
demonstrated significant gains from 
pretest to posttest and from pretest to 
followup in safetyrelated knowledge 
and appropriate behavioral responses 

and significantly greater gains in 
comparison to the control group. 
Children in the treatment groups also 
demonstrated generalization of their 
knowledge and skills in a “realworld” 
situation at both posttest and followup. 
Findings from this study suggest that 
it may be possible to apply computer
based interventions to the teaching 
of other safetyrelated skills, such as 
water safety or stranger awareness, to 
children with FASD. 

Conclusion and Future 
Directions 

The studies described in this review 
attest to the notable progress that has 
been made in recent years in develop
ing and testing interventions designed 
to remediate impairments in multiple 
domains of functioning among people 
with FASD. Such studies offer some 
promise for families affected by 
FASD who often have considerable 
difficulty accessing appropriate services. 
Indeed, the results yielded by these 
studies begin to lay the foundation 
for a number of potentially fruitful 
avenues of investigation that will 
further expand the capacity of both 
clinicians and researchers to respond 
to the treatment needs of this vastly 
underserved population. 
The notion of a continuum of 

disorders related to in utero exposure 
to alcohol highlights that there is 
considerable variability in how FASD 
is manifested across different individuals, 
and, similarly, individual responses 
to interventions differ as well. Future 
studies that include larger sample 
sizes may help identify how various 
individual, family, and systems factors 
may moderate treatment response. 
Such factors might include where 
individuals fall on the FASD contin
uum; their particular profile of neuro
cognitive deficits; and the presence 
or absence of comorbid psychiatric 
conditions, parental involvement or 
commitment, social support, or avail
ability of community resources. 
Elucidating how these factors might 
play a role in treatment outcomes 
will allow researchers and clinicians 
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to refine interventions so that they 
may better serve affected individuals 
and their families. 
Many of the studies reviewed here, 

although demonstrating some posi
tive posttreatment effects, did not 
include followup assessments. There 
would be considerable value in exam
ining whether individuals with FASD 
continue to benefit from intervention 
after they are no longer receiving 
it and whether they continue to 
demonstrate treatment gains in less 
predictable environments than highly 
controlled research settings. Such 
followup is particularly important 
with this population, given their dif
ficulties with learning and retaining 
information. Moreover, because people 
with FASD often must also contend 
with a range of postnatal risk factors, 
such as chaotic caregiving environ
ments or unstable placements, it may 
be challenging for them to retain and 
apply newly learned skills or knowledge 
under highly stressful circumstances. 
The few studies that have included 
followup assessments (e.g., Coles et 
al. 2009; O’Connor et al. 2006b) sug
gest that treatment for people with 
FASD can yield sustainable gains, but 
it would be important to examine the 
longerterm outcomes of other inter
ventions and what factors might pro
mote or hinder the maintenance of 
treatment gains. 
Most researchbased interventions 

for this population have focused on 
schoolaged children, and thus there 
is a need to develop treatments for 
younger children, as well as adoles
cents and adults. Treatments for 
alcoholexposed infants and toddlers 
have the potential to capitalize on 
early neuroplasticity, and mitigating 
some of the early manifestations of 
FASD (e.g., poor selfregulation, 
heightened response to stress) may 
help pave the way for more positive 
developmental trajectories for these 
children. Interventions for people 
with FASD transitioning into adult
hood are critical because substance 
use and abuse problems, highrisk 
sexual behavior, and illegal activities 
may emerge or worsen during this 
developmental period. Parents and 

caregivers may find it challenging to 
provide adequate monitoring in order 
to keep their adolescent and even 
adult children, as well as the sur
rounding community, safe. Treatment 
approaches aimed at decreasing par
ticipation in highrisk activities might 
focus on enhancing skills in decision
making, problem solving, and behav
ioral regulation in adolescents and 
adults with FASD, as well as better 
equipping parents to supervise their 
children’s whereabouts, activities, and 
peer associations. 
Finally, it is imperative that inter

ventions with established efficacy are 
translated and evaluated in community 
settings in order to increase the acces
sibility of services for this population. 
Previous research suggests that some 
practitioners have believed that having 
a diagnosis would not improve out
comes for affected individuals (Alaska 
FAS Prevention Steering Committee, 
1995). If health care providers are 
aware that there are effective treatment 
options available for individuals with 
FASD, they may be more vigilant in 
identifying signs of these disorders in 
the first place and may better appreciate 
the potential benefit in referring fam
ilies for appropriate services. Taken 
together, these suggestions for devel
oping, evaluating, and disseminating 
a broad range of treatment approaches 
are consistent with the recommenda
tions of the National Task Force on 
Fetal Alcohol Syndrome and Fetal 
Alcohol Effect (Olson et al. 2009), 
the Five Year Strategic Research Plan 
on FASD from the National Institute 
on Alcohol Abuse and Alcoholism 
(NIAAA 2006), and various research 
initiatives sponsored by NIAAA, 
the Centers for Disease Control 
and Prevention, and the Substance 
Abuse and Mental Health Services 
Administration (SAMHSA) Fetal 
Alcohol Spectrum Disorders Center 
for Excellence. Building collaborative 
systems of care for this population is 
a critical step in decreasing the soci
etal burden of FASD and its personal 
costs to families, and increasing the 
likelihood that affected individuals 
will be able to lead productive and 
fulfilling lives. ■ 
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94page booklet and three accompanying support guides 

A Web site with fact sheets, resources, and the complete Call to Action is now available: 
www.surgeongeneral.gov/topics/underagedrinking/ 

To order copies, call the National Clearinghouse for Alcohol and Drug Information at 
1–800–729–6686 or visit the Web site: http://ncadi.samhsa.gov/ 

Call to Action 
To Prevent and Reduce Underage Drinking 

The Surgeon General’s Call to Action seeks to raise aware
ness of and promote action on underage drinking and its 
effects. In addition, the Call to Action identifies specific goals 
for preventing and reducing youth drinking. The report was 
developed by the U.S. Surgeon General’s Office in collabo
ration with the National Institute on Alcohol Abuse and 
Alcoholism and the Substance Abuse and Mental Health 
Services Administration. 

Guides specifically targeted to parents, educators, and 
members of the community also have been developed 
and are based on the findings presented in the Call to Action. 
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