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Abstract Although the scientific community has recognized
the effects of prenatal alcohol exposure on development for
over 40 years, the empirical study of positive behavioral in-
terventions and family support programs for people with fetal
alcohol spectrum disorders (FASD) has only just emerged
over the last 10 to 15 years. In this time, dedicated researchers
have developed innovative programs that have generally pro-
duced large effects and have been acceptable to children with
FASD and their families. This body of work demonstrates that
children with FASD can benefit from interventions that are
appropriately tailored to their neurodevelopmental disabilities.
Despite this progress, much work lies ahead to meet the sig-
nificant needs of people with FASD. This review evaluates
available sources of information, including theoretical and
Lived Experience models, empirical evidence on existing pro-
grams, and best practice guidelines, to guide future research
priorities and clinical practice. Three priorities for future inter-
vention research are offered.
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Introduction

The effects of prenatal alcohol exposure on development have
been recognized by the scientific community for over 40 years
[1]. Research has documented that prenatal alcohol exposure
alters brain structure and functioning and can produce life-
long impairments in cognition and behavior [2, 3]. Fetal alco-
hol spectrum disorders (FASD) are currently estimated to af-
fect 2 to 5 % of the US population [4] and are associated with
high service utilization and a large cost burden to society
[5–7]. Despite our growing understanding of the effects of
prenatal alcohol exposure and the magnitude of this public
health problem, the empirical study of interventions for people
with FASD has only begun over the last decade. Several re-
views have been published in the last few years evaluating the
evidence base of interventions for FASD (e.g., [8, 9]). Al-
though a number of exciting intervention studies are under-
way, data on only a few additional studies have been pub-
lished since. Rather than a sole focus on critically evaluating
data from each published study, this review emphasizes avail-
able sources of information that can guide clinical practice and
future research priorities. These sources of information in-
clude current theoretical and Lived Experience [10•] models
of intervention development for FASD, existing interventions
with empirical support, and best practice guidelines. Recom-
mendations for next steps in intervention development are
made throughout, and three priorities for intervention research
in the field are offered.

Theoretical Models for FASD Intervention

Two complementary theoretical models have been proposed
by innovative researchers to guide the development of inter-
ventions for people with FASD. The first model [8, 11•] is
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based on a neuroconstructivisim perspective that recognizes
the dynamic reciprocal relationship between experience and
neural systems. An efficacious intervention thus aims to in-
duce neural activity through planned and guided experiences
that with repetition lead to plasticity of neural structures and
progressive formation of the neural circuitry to support the
targeted outcome. To optimally induce neural plasticity to
support behavior change, Kodituwakku provides several
guidelines. First, interventions for people with FASD must
take into account the pattern of cognitive and behavioral
strengths and weaknesses seen in this population. Enriched
experiences should be provided in a guided fashion that target
the person’s Bzone of proximal development^ [12]. Interven-
tions are likely to be most successful when they include direct
child intervention and parent support. Kodituwakku proposes
that early intervention in attention and self-regulation is likely
to have more far-reaching effects than specific training in oth-
er domains. Combined interventions including pharmacolog-
ical and behavioral approaches are also recommended.

The conceptual framework put forth by Olson and col-
leagues [13•] integrates developmental and family system the-
ories to guide intervention development for FASD. Individual
differences can influence how disabling characteristics are
manifested for each person. Developmental theory posits that
these individual characteristics transact with those of their
broader ecological context, including family and other social
systems in which persons belong. Risk and protective factors
within each ecological level can be identified that influence
the developmental trajectories of people, and these factors can
differ or change in importance at various stages across the
lifespan. In this model, interventions attempt to reduce risk
and increase protective factors to divert the person onto a more
adaptive developmental trajectory. The integration of family
systems theory to this model highlights the importance of
family-level factors on the trajectories of affected persons
and emphasizes the need to intervene at the level of the family
system to affect and maintain long-term change. As applied to
FASD, this integrated model supports family-focused inter-
ventions that aim to alter identified family-level risk and pro-
tective factors including a stable and nurturing home, attach-
ment, parent-child interaction patterns, caregiver cognitive ap-
praisal, self-efficacy, parent stress, and family resource needs.
A previous meta-analysis provides support for combining in-
terventions on parent training and stress management for fam-
ilies raising children with developmental disabilities, as the
combination has larger effects than either parent training or
stress management interventions alone [14].

The theoretical models outlined by Kodituwakku [11•] and
Olson and colleagues [13•] share several similarities. Both
employ complex conceptualization that goes beyond
matching areas of deficit with intervention strategies. They
recognize the importance of developmental level and the need
to consider the individual factors that influence outcome. Both

models also emphasize reciprocal relationships between indi-
viduals and their experiences in their social environment. The
primary difference lies in the levels of analysis emphasized in
each model. Developmental psychopathology provides a uni-
fying perspective that can readily encapsulate both models.
The discipline of developmental psychopathology emphasizes
the importance of conceptualizing the reciprocal transactions
of risk and protective factors across ecological levels (e.g.,
individual, family, community, culture; as emphasized by
Olson and colleagues) and multiple levels of analysis (e.g.,
genetic, neural, physiological, behavioral, interpersonal; as
emphasized by Kodituwakku) [15]. Understanding these
transactions provides greater insight into the types of interven-
tions needed to facilitate change across levels. It also informs
theories of the mechanisms of change and the constructs that
should be measured to document intervention efficacy. Uni-
fying the models proposed by Kodituwakku and Olson and
colleagues provides strong theoretical support for multi-
component interventions integrating pharmacotherapy, child-
focused training in self-regulation, and family-focused inter-
vention targeting the pattern of parent-child interactions, par-
enting self-efficacy and stress, and family needs. When
funding permits, researchers should consider measuring inter-
vention effects at levels of analysis beyond standard cognitive
and behavioral measures, such as changes in brain structure or
function (e.g., magnetic resonance imaging, event-related po-
tentials, e.g., [16–18]), physiological regulation or reactivity
(e.g., cortisol, vagal tone, e.g., [19]), or observations of inter-
personal functioning. Examination of moderators will also
help identify for whom interventions are most effective and
can guide the most efficient deployment of interventions and
further efforts to improve interventions for whom they are less
effective. A growing literature is amassing evidence for dif-
ferential susceptibility to intervention response based on ge-
netic or other biological factors [20]. Intervention effects
could also plausibly be moderated by an interaction between
a person’s genotype and environment (i.e., gene×environ-
ment×treatment), although this effect is more difficult to de-
tect statistically unless sample sizes are quite large.

Lived Experience Model for FASD Intervention

Another source of valuable information to guide intervention
development lies in the lived experiences of parents of indi-
viduals with FASD and providers who serve this population
[10•]. These two groups have first-hand experience with the
current systems of care and have insight into what is beneficial
and what is needed to meet the needs of people with FASD
and their families. They also represent the primary consumers
of interventions in the community. Service providers must first
Bbuy-in^ and adopt intervention programs within their agen-
cies, and people with FASD and their families must perceive
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these programs as acceptable. Understanding the perspectives
of these key stakeholders can inform the development or se-
lection of intervention approaches to ensure acceptability and
facilitate sustainability and dissemination.

A systematic, qualitative study was recently completed in
upstate New York to identify intervention characteristics to
prevent secondary conditions in people with FASD from the
lived experiences of parents and service providers [10•]. Re-
sults from this study were organized into five overarching
themes and a visual model of specific intervention approaches
for people with FASD and their families (see Fig. 1 [10•]).
Parents and service providers emphasized that FASD is a life-
long condition and therefore appropriate services are needed
across the lifespan. In addition, they recommended a proactive
or preventive approach, when possible. Putting appropriate
supports in place before a person begins to struggle is likely
to lead to more positive outcomes than requiring people to
meet a certain threshold of severity to access services. Due
to the variability of functioning of people with FASD and their
families, participants recognized that a one-size-fits-all ap-
proach is not optimal for this population and recommended
that interventions be individualized or have the ability to be
tailored to match the person’s pattern of strengths and weak-
nesses and family or living environment. Parents and service
providers also expressed a need for comprehensive interven-
tions that account for the complex needs and diverse experi-
ences of people with FASD. Lastly, participants emphasized
the importance of coordination of services across systems and
developmental stages. These five overarching themes are

consistent with the positive behavioral support (PBS) frame-
work [21]. The PBS framework emerged from the blending of
the practical science of applied behavioral analysis, the inclu-
sion movement, and person-centered planning. Its emphasis is
on adapting the environment to enhance a person’s quality of
life, with reduction of problem behaviors as a secondary goal.
Figure 1 illustrates the specific intervention needs and ap-
proaches across the lifespan that were recommended by par-
ticipants to meet these overarching themes for people with
FASD.

This model represents a good fit with the movement to-
wards integrated care models to more effectively coordinate
and manage the complex medical and behavioral health care
needs of children and adults [22, 23]. The SAMHSA-HRSA
Center for Integrated Health Solutions identifies five core
competencies of integrated care models: (1) family and
person-centered teams with care coordination capability, (2)
individualized and coordinated care plans, (3) use of
evidence-based guidelines, (4) established and accountable
relationships with other entities, and (5) data-informed plan-
ning. The FASD Toolkit established by the American Acade-
my of Pediatrics and resources through the SAMHSA-HRSA
Center for Integrated Health Solutions provide some practical
guidelines and recommendations for how to accomplish inte-
grated care in different settings. One challenge in developing
integrated care for people with FASD is that they often inter-
face with multiple existing systems of care (e.g., child welfare,
special education, developmental disabilities, mental health),
and in most parts of the USA, no single system is currently

Fig. 1 Lived experience model
of identified program
characteristics and specific
intervention strategies for the
prevention of secondary
conditions in individuals with
fetal alcohol spectrum disorders
(FASD). (Reprinted with
permission from: Petrenko et al.
[10•]. Copyright 2014 Canadian
Society of Pharmacology and
Therapeutics)
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well structured to serve this population. This challenge is pres-
ent across the lifespan, but is even more salient for older ad-
olescents and adults with FASD. Innovation and collaboration
between policymakers and community providers will be need-
ed to establish the infrastructure and funding to overcome
these challenges, especially given the under recognition of
FASD in the USA.

Evidence from Empirically Studied Interventions

Empirical evidence for the efficacy of interventions for people
with FASD has been gradually mounting over the last decade.
Exciting and innovative programs are also currently under
study and the next decade promises to build on the evidence
base of effective interventions for people with FASD across
the lifespan. The majority of interventions evaluated to date
have focused on the preschool and school-age developmental
periods (see Table 1 for a list of programs with published
data). The following sections will discuss available evidence

for intervention approaches by developmental level and their
fit within the prevailing theoretical and conceptual models
discussed above.

Infancy and Early Childhood

Seminal work conducted by O’Connor and colleagues docu-
ments the influence of early mother-child interactions and
attachment during infancy to the later development of psychi-
atric symptoms in children with FASD (for a review, see [38]).
This body of work provides support for the use of
relationship-focused dyadic interventions in infancy and early
childhood to improve family functioning and prevent later
problems. Although dyadic interventions have strong theoret-
ical and basic research support in FASD and other popula-
tions, only two known programs have been developed and
subjected to study for infants and toddlers with FASD and
their parents. Both programs focus on the parent-child rela-
tionship but differ in the type of families targeted. The Break-
ing the Cycle (BTC) program in Toronto, Canada delivers a

Table 1 Studies on positive behavior interventions and family support programs for children with FASD

Program name Format Age range References Designa (total N)

Parent education and training programs

Caregiver education and training for
behavioral regulation

Two 2-h workshops or online content 3–10 [24, 25] C (61)

[26] A (59)

Triumph through the challenges of
fetal alcohol syndrome

Six 2-h workshops for parents Not
specified

[51] C (160–322)

Coaching families (CF) Paraprofessional mentoring for the family 0–23 [52] C (186)

Parenting support and management (PSM) 14-week parent psychoeducation group 3–7 Study No. 4 [27•] A (46)
Parent-child interaction therapy (PCIT) 14-week intervention delivered to

parent-child dyad

Families moving forward (FMF) 9–11-month in-home parent
consultation program

5–11 Study No. 5 [27•] A (52)

Child attention, meta-cognition, and
self-regulation interventions

Computerized progressive attention
training (CPAT)

16 h of computerized training with
1:1 coaching

8–15 [28] C (10)

Cognitive control therapy (CCT) Weekly, 1-h sessions over 10-month
school year

Mean, 8.5 Adnams et al. as
published [29]

A (10)

Alert program for self-regulation 12-week child intervention by trained therapist 8–12 [16, 30] B (25)

Parents and children together (PACT) 12-week concurrent child and parent groups 6–12 Study No. 3 [27•, 31] A (78)

Child adaptive functioning

Fire and street safety virtual training Videogame played until mastery (<30 min) 4–10 [32] A (32)

Good buddies 12-week concurrent child and parent groups 6–12 Study No. 1
[27•, 33–35]

B (100)

[58] B (85)

Language and literacy training (LLT) Twice a week small group intervention
over 9 months

9–10 [36] A (40)

Math interactive learning
experience (MILE)

6-week child tutoring, parent training,
and consultation

3–10 Study No. 2
[24, 25, 27•]

A (61)

[37] A (60)

a Study design codes: randomized controlled trial (A), controlled trial using alternating assignment to targeted intervention and comparison group (B),
and single group pre-post-intervention comparison (C)
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relationship-focused intervention to substance-abusing
mothers and their young children. This program has been
delivered in community settings since 1994. Recently, a com-
parison study was undertaken to document the evidence of
BTC relative to standard treatment offered in a neighboring
city. Preliminary data suggest BTC’s superiority in decreasing
maternal substance use, improving maternal mental health,
increasing relationship capacity, and improving child out-
comes [39]. The second program, Strategies for Enhancing
Early Development Success—Infants and Toddlers (SEEDS-
IT), was developed for foster and adoptive parents raising
infants and toddlers with FASD and is currently under study
[40].

Based on available evidence and prevailing theory,
other evidence-based interventions that focus on early
parent-child relationships or attachment such as Child-
Parent Psychotherapy (CPP; [41]) or Attachment and Bio-
behavioral Catch-up (ABC; [42]), might be appropriate
for young children with FASD and their families. Families
of young children with FASD would also likely benefit
from psychoeducation on FASD, assistance with acces-
sing early intervention and developmental disability sys-
tems if needed, and anticipatory guidance on risk and
protective factors to consider for upcoming developmental
stages [43].

Preschool and School-Age Children

Parent Education and Training Programs As emphasized
by Olson and colleagues [13•], there is a strong theoretical
rationale for parent training and support programs for families
raising children with FASD. Good quality caregiving and a
stable, nurturing home environment are two protective factors
against secondary conditions [44]. However, achieving these
protective factors can be challenging for families as typical
interpretations of behavior and parenting approaches may be
a poor fit for the brain-based disabilities of children with
FASD. In addition, caregivers of children with FASD often
experience high levels of stress that differ in magnitude and
contributing factors relative to caregivers of children with oth-
er disabilities, such as autism [45–48]. Families raising chil-
dren with FASD also face significant systems-level barriers
and often have to assume the role of advocate and service
coordinator for their children [49].

Consistent with the broader field of developmental disabilities
[50], interventions targeting behavior and mental health prob-
lems in preschool and school-aged children with FASD have
predominately focused on parent training interventions. A
range of parent-training programs have been developed for
parents of children with FASD, including brief workshops to
intensive in-home interventions combining positive behavior
support, motivational interviewing, and cognitive behavioral

therapy for caregivers (see Table 1). Most of the programs
listed in this category have been implemented with diverse
family types and structures. Curricula for brief parent training
workshops (ranging from two to six sessions) focus on
psychoeducation about FASD, information on effective be-
havior management strategies for this population, and advo-
cacy tools. Pre-post-data from parent training workshops sug-
gests that the content is beneficial and acceptable for families
regardless of the format in which it is delivered (e.g., in person
workshops, online materials; [24–26, 51]). Moderate-level in-
tensity interventions have involved individual family goal-
based mentoring [52] or group-based psychoeducation and
support (study 4 in [27•]). Both of these interventions have
yielded pre-post-change on targeted outcomes and were satis-
factory to families. The two highest-intensity interventions
have received the most rigorous study using controlled de-
signs. Parent-child interaction therapy produced improve-
ments in pre-post-levels of child behavior problems and parent
stress, but attrition rates were high and effects did not differ
from the moderate intensity psychoeducation and support
group (study 4 in [27•]). The Families Moving Forward
(FMF) program has been evaluated relative to a community
standard of care control group in both university and commu-
nity settings (study 5 in [27•]). FMF was designed to modify
specific parenting attitudes and parenting responses toward
the child’s problem behavior with the ultimate goals of reduc-
ing child behavior problems and improving child and family
functioning. Positive intervention effects have been docu-
mented for parenting self-efficacy, self-care, family needs
met, and reduced child behavior problems. FMF has been
rated very acceptable to families and studies have had very
high retention rates. A study is currently underway by
Petrenko and colleagues that integrates FMF with a 30-week
child skills group targeting self-regulation and socio-
emotional skills based on the Promoting Alternative Thinking
Strategies (PATHS) curriculum [53, 54]. This integrated
intervention for children ages 4 to 8 was informed by
the lived experience and the theoretical models des-
cribed above.

Attention, Meta-cognition, and Self-Regulation Interven-
tionsConsistent with the guidelines put forth byKodituwakku
[11•], several investigators have developed and evaluated in-
terventions targeting attention and self-regulation skills in
children with FASD. One small pilot study [28] utilized a
computerized attention training program to improve children’s
attentional skills. While completing the program, children
were provided individual support and coaching in
metacognitive strategies, which is critical for generalization.
Relative to their pre-intervention performance, children dem-
onstrated improvements in multiple aspects of attention and
spatial working memory, as well as generalized gains in read-
ing and math fluency. A larger study is currently underway on
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a similar program called Caribbean Quest developed by this
research team. Training in meta-cognitive strategies has also
been evaluated in a small pilot study in South Africa using
Cognitive Control Therapy [29]. Although sample sizes lim-
ited the ability to detect effects in meta-cognitive skills and
neuropsychological functioning, greater improvements in be-
havior and adaptive functioning in the classroom were ob-
served in the intervention group. Coles and colleagues are
currently studying an intervention called GoFAR, which
teaches children affective and metacognitive control strategies
through the use of a computer game and behavioral training.

Two studies [30, 31] have been published on children with
FASD using the Alert Program for Self-Regulation [55]. The
Alert program was originally developed by occupational ther-
apists for children with difficulties with self-regulation and
utilizes sensory integration and cognitive strategies to help
children increase their abilities to monitor and modify their
behavior to meet the demands of the situation. Nash and col-
leagues [30] evaluated the standard 12-session, individually
delivered alert program with children with FASD. Compared
with children on the waitlist, children who received the inter-
vention demonstrated improvements in some aspects of inhib-
itory control and socio-emotional functioning based on child
testing and parent report. Changes in brain structure were also
documented in the intervention group, including increases in
gray matter in several regions of the frontal lobe and anterior
cingulate [16]. Wells and colleagues [31] developed a group-
based program that incorporates aspects of the Alert curricu-
lum and treatment strategies used with children with traumatic
brain injuries. Children’s parents also participated in a concur-
rent psychoeducation group. Overall group differences were
identified on a measure of parent-reported executive function-
ing, although mean score changes were smaller than on the
same measure in the Nash study. In both studies, although
treatment changes were documented, mean parent-reported
executive functioning scores remained in the at-risk or clini-
cally significant ranges post-intervention.

Functional and Adaptive Skills Interventions Research has
demonstrated that children with FASD have significant im-
pairment in adaptive functioning and patterns differ from
those of children with other disabilities [56, 57]. Several inno-
vative intervention programs have been developed to improve
the adaptive skills of children with FASD in the areas of safety
awareness, social functioning and friendship, and academic
achievement. Fire and street safety skills have been taught to
children using computer games using Bvirtual worlds^ [32].
Children who completed training in these skills had improved
knowledge and were able to demonstrate what they were sup-
posed to do in behavioral settings. A group based friendship
and social skills training program has also been evaluated in
both University and community settings with school aged

children with FASD [35, 58]. The Children’s Friendship
Training (CFT; [59]) program was adapted for children with
FASD based on the neurodevelopmental and behavioral needs
of this population [60]. This 12-week intervention called good
buddies includes concurrent child and parent skills groups.
Children learn concrete skills on how to enter peer group
situations and be a good friend to others. Parents learn how
to support their children’s social development and use the
specific skills children are learning to help their children build
friendships with others. Results from both the controlled effi-
cacy trial and the community effectiveness trial demonstrated
that children with FASD had improved social skills and fewer
behavior problems after intervention. Studies have document-
ed that the intervention was more effective for children who
had better behavior regulation or were taking neuroleptic med-
ications [33, 61]. In the community trial, children with FASD
showed similar improvements to children without prenatal
alcohol exposure seeking treatment at the community mental
health center [58]. Further research on good buddies has doc-
umented that the intervention may work in part through re-
ductions in children’s hostile attribution biases for peer group
entry situations [34].

Given documented difficulties with academic achievement
for children with FASD [62, 63], two research groups have
developed and evaluated intervention programs targeting ac-
ademic functioning. Adnams and colleagues [36] investigated
the efficacy of a literacy intervention for 9- to 10-year-old
students in South Africa. After 9 months of small-group in-
struction (twice per week) at school, children who were ran-
domized into the intervention group showed greater gains in
targeted aspects of language and early literacy than children in
the control groups. Math functioning has been an area of con-
siderable interest in FASD given disproportionate impair-
ments relative to other academic subjects [64]. Kable, Coles,
and Taddeo [24, 25] developed a socio-cognitive habilitation
program focused on improving behavior and math function-
ing. The Math Interactive Learning Experience (MILE) pro-
gram includes parent workshops, 6 weeks of individual
tutoring for the child, and instruction to parents in how to
generalize tutoring activities at home. Children who were ran-
domized to receive MILE demonstrated greater gains in math
functioning and parents reported reductions in behavior prob-
lems. Findings were replicated in a second trial in which both
University-based and community implementations of MILE
were superior to parent education alone [37]. An adaptation of
the MILE program for use in the school setting with limited
parent involvement has also shown positive intervention ef-
fects in math functioning [65].

Summary Research demonstrates thus far that children with
FASD can learn skills through positive behavioral interventions
that are appropriately adapted to their neurodevelopmental
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strengths and weaknesses. Many interventions during this de-
velopmental period have provided direct training to parents or
teachers working with these children to enact behavior change
and/or to support generalization of skills. Parent support has
also been an integral component in several interventions. Al-
though good progress has been made documenting the evi-
dence of interventions for children with FASD and their fami-
lies during this developmental period, much work is needed to
increase the availability of these interventions in the community
so they are accessible to children and families. Research on
trauma-informed or trauma-specific interventions, such as
trauma-focused cognitive behavioral therapy (tf-CBT; [66]),
which are appropriately adapted to the neurodevelopmental
profile of FASD is a logical next step given the high rates of
trauma and other adverse post-natal experiences in this popula-
tion [67].

Adolescence/Young Adulthood

Although no peer-reviewed publications are available on the
efficacy of intervention programming at the time of this re-
view, two CDC-funded trials have recently completed and
several additional studies are underway for this developmental
period. The first CDC trial called Project Step-Up delivered a
6-week intervention to adolescents with FASD and their par-
ents in concurrent groups with the primary aim of preventing
or reducing alcohol and substance abuse. Several rigorous
studies have documented adolescents and adults with FASD
are at increased risk for alcohol use disorders above and be-
yond their family history of alcoholism [68, 69]. Preliminary
findings from Project Step-Up indicate that adolescents in the
intervention were more likely to cut down or abstain from
drinking and engaged in less risky drinking, with fewer neg-
ative consequences [70]. The intervention also resulted in an
increase of expectancies of the negative consequence of alco-
hol use, although no changes were found between groups on
positive expectancies. The CDC also funded a multi-
component intervention for adolescents and young adults
(ages 13–25) with FASD and their families called Partners
for Success [71]. This intervention includes family therapy,
individual mentoring, and a caregiver support group. Prelim-
inary results did not show any positive intervention effects on
youth outcomes, but did find changes in parent positive cop-
ing and self-controlling behaviors. However, there were a
number of problems with recruitment and implementation that
may have negatively impacted the researchers’ abilities to
identify effects.

Much work is needed to address the significant challenges
facing adolescents and young adults with FASD. The risk
for secondary conditions dramatically increases during
these developmental periods and fewer community-based
supports are available in general for adolescents and
adults [44]. Several research groups are starting to

investigate the efficacy of yoga or mindfulness-based in-
terventions for adolescents or young adults with FASD to
help with difficulties with self-regulation. Other evidence-
based interventions, such as dialectical behavioral therapy
(DBT; [72, 73]), might work well for people with FASD if
appropriately adapted to their neurodevelopmental needs.
People with FASD often struggle to live independently
and function adaptively in everyday settings [44, 74]. Re-
search is needed on the type of services and supports that
are most beneficial to people with FASD and for their
families, who often end up filling this role given the
dearth of services currently available. Interventions
targeting social support, employment coaching, support-
ive living, and mental health and substance use program-
ming would be particularly relevant for people with
FASD. Family guidance focusing on adolescent and adult
issues and assistance with social support and self-care are
also relevant.

Parenting Interventions for Adults with FASD

Interventions have been adapted and evaluated with adults
with FASD to help support them in parenting their young
children based on research showing elevated rates of out-of-
home placement [44]. Both programs are based on the Parent-
Child Assistance Program (P-CAP), which provides women
with alcohol and substance use problems a paraprofessional
advocate case manager for 3 years to improve outcomes for
the mother and child. A 12-month pilot study was conducted
on the P-CAP program with women with FASD [75]. Case
managers were provided with training in FASD and were giv-
en extra supports to work with this population. The pilot study
suggested P-CAP helped women reduce their drug and alco-
hol use and increase their utilization of medical and mental
health case services, greater use of contraception, and acqui-
sition of stable housing. The Step-by-Step program, delivered
by Catholic Social Services in Alberta, Canada, is loosely
based on the P-CAP program and uses family mentors to help
parents meet family needs and achieve individualized goals. A
retrospective review of closed case files revealed parents with
FASD in the Step by Step program had a significant reduction
in identified needs and an increase in achieved goals across the
program [76]. Participants with a formal FASD diagnosis had
a greater reduction in needs. Results from these two pilot
studies suggest that paraprofessional case managers and men-
tors have good acceptability to parents with FASD and can
help them achieve positive outcomes for themselves and their
children. Future research should also determine if standard or
adapted parenting programs might be effective for parents
with FASD. This knowledge is especially relevant as these
types of programs are often mandated for parents whose chil-
dren are at-risk for or are in out-of-home care, which is the
case for many parents with FASD.
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Existing Clinical Resources and Guidelines

Policymakers and service providers can also access existing
guidelines and resources to guide their selection and imple-
mentation of positive behavioral interventions and family sup-
port for people with FASD across the lifespan. For example,
SAMHSA recently published a Treatment Improvement Pro-
tocol (TIP 58) for Addressing Fetal Alcohol Spectrum Disor-
ders [77•]. This TIP provides information and concrete re-
sources to help guide FASD informed care for substance abuse
and mental health care providers as well as strategies and
example policies to facilitate agency adoption of critical com-
petencies to deliver FASD informed care. Building agency
capacity and competence in FASD-informed care is an impor-
tant first step to adopting evidence-based interventions for
people with FASD. A number of other useful publications
have been prepared by researchers, experienced clinicians,
and family members about the types of strategies and ap-
proaches that seem beneficial in everyday settings to support
people with FASD (e.g., [78–82]).

Future Research Directions

Research Priority 1: Continue to Build the Evidence Base
for Empirically Supported Interventions for FASD
Across the Lifespan

Muchmore research is needed on the efficacy of interventions
for people with FASD, especially during infancy and early
childhood, adolescence, and adulthood. Recommendations
for the types of intervention programs that might be most
appropriate for each developmental period are offered above
in each section of the review of empirical studies. In addition,
greater efforts are needed to study interventions or strategies
that are being provided to people with FASD and their families
in the community. These types of studies are needed to deter-
mine whether interventions being used are effective. In addi-
tion, they will help facilitate transmission of knowledge and
replication of interventions across sites and regions.

Researchers face a number of challenges in studying inter-
ventions for FASD. These include the relatively small number
of investigators focused on this topic in the field, the difficulty
of recruiting large samples to have sufficient power to detect
effects, ethical considerations of study designs (e.g., random-
ization, control condition), and funding constraints. With the
exception of researchers in very large cities with well-
established FASD clinics, few researchers have the ability to
conduct reasonably powered randomized controlled trials,
which are considered the Bgold-standard^ in intervention re-
search. Sample sizes available for studies published for pre-
school and school-aged children have ranged from 10 to 186,
with a median of 59. Existing interventions have typically

produced large effects that can be detected with these modest
samples. However, identifying moderators and mediators of
intervention effects are very difficult with these sample size
limitations. Infrastructure and funding capacity for multi-site
intervention trials would help address this challenge. Larger
multi-site trials would also give researchers the power to test
adaptive interventions (e.g., using Sequential, Multiple As-
signment, Randomized Trails (SMART), [83]), which are re-
sponsive to the variability in needs of clients and their
families.

Researchers can also consider alternate, systematic meth-
odologies to rigorously make the most efficient use of current
resources in developing and evaluating interventions. For ex-
ample, systematic qualitative research can help inform the
development of interventions that will facilitate their uptake
and implementation in the community, as was done by
Petrenko and colleagues [10•, 49]. Community-based partici-
patory research (CBPR; [84]), which involves a collaborative
partnership between researchers, community members, and
organizational representatives in all aspects of the research
process, may also be helpful in this regard. Rigorous single
case designs [85, 86] are another option that might be partic-
ularly useful given sample size and funding limitations. Single
case methodology can meet the design standards established
by multiple regional and national bodies in education and
psychology that review the evidence for the efficacy of inter-
ventions [86, 87].

Research Priority 2: Increase Access to Empirically
Supported Interventions for FASD in the Community
Using Implementation Science Research

Implementation science is the study of methods to promote
the integration of research evidence into policy and clinical
practice [88, 89]. It aims to understand the behavior of pro-
viders and other stakeholders as it relates to the uptake, adop-
tion, and implementation of evidence-based interventions.
This information is critical to facilitate systematic dissemina-
tion and implementation of evidence-based interventions in
the community. One major challenge impacting the uptake
of evidence based interventions for FASD is the lack of
knowledge about this condition by providers and the commu-
nity in general [49]. FASD is also under recognized and under
diagnosed, which prevents children and adults with this con-
dition getting the appropriate services to prevent secondary
conditions [49, 90]. Another challenge is that children with
FASD are often served by multiple systems of care, and there
is typically a lack of coordination in services across systems
[10•]. Systematic investigation on the adoption and effective
implementation of integrated care systems for FASD is a clear
need for this population. Implementation science can also aid
in understanding how interventions can be packaged or
adapted for specific populations in certain settings. One
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strategy that might be effective for FASD is to develop and
package interventions that are appropriate for a range of
neurodevelopmental disabilities. Agenciesmay bemore likely
to adopt and implement interventions if they perceive them to
have broader applicability for a wider client base, especially
when the cost of the materials and training investment is high.
This approach may also be successful in convincing providers
of the benefits of recognizing and serving people with FASD,
which they may not have been doing previously. However, as
Kodituwakku [11•] cautions, the full benefits of interventions
will likely only be reaped when they are tailored to the profile
of strengths and weaknesses of a given disorder. Thus, inter-
ventions will likely be most effective when they allow for
flexibility to respond to different profiles and needs.

Research Priority 3: Investigate the Risk and Protective
Factors that Influence Outcomes and the Mechanisms
of Change of Empirically Supported Interventions

Other areas for growth are the documentation of risk and pro-
tective factors that influence intervention outcomes and the
study of mechanisms of change by which interventions work.
These sources of information are important for identifying for
whom interventions are most effective and whether modifica-
tions can be made to improve efficacy for different subgroups.
Consistent with the developmental psychopathology perspec-
tive, intervention and theory can bemutually informative [15].
Controlled intervention trials can serve as an empirical test of
underlying theory and can inform further development or ad-
aptations of intervention design or content. Measuring out-
comes and theoretical processes at multiple levels of analysis
(e.g., genetic, physiological, behavioral, interpersonal) ex-
pands our understanding of the effects of interventions on
the health and well being of people and the social contexts
in which they live.

Conclusions

The last decade has witnessed steady growth in the evi-
dence base for interventions for children with FASD, and
this growth is expected to continue over the next decade
with more emphasis on developing interventions across
the lifespan and increasing access to evidence-based in-
terventions for people with FASD in the community. Fu-
ture success in accomplishing these aims will depend on
continued funding priorities by governmental and regional
institutions and public and private foundations in the USA
and other parts of the world. Increased collaboration be-
tween researchers, clinicians, and policymakers will facil-
itate the success of our efforts in meeting the great needs
of people with FASD and their families.
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