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A Systematic Review of Interventions to Improve Mental
Health and Substance Use Outcomes for Individuals with
Prenatal Alcohol Exposure and Fetal Alcohol Spectrum

Disorder

Katherine Flannigan , Kelly D. Coons-Harding , Tara Anderson, LindsayWolfson ,
Alanna Campbell, Mansfield Mela , and Jacqueline Pei

Individuals with fetal alcohol spectrum disorder (FASD) experience remarkably high rates of mental
health and substance use challenges, beginning early in life and extending throughout adulthood.
Proactive intervention can help to mitigate some of these negative experiences. Although the literature
on FASD intervention is growing, there is currently a lack of consolidated evidence on interventions
that may improve mental health and substance use outcomes in this population. Informed by a life
course perspective, we undertook a systematic review of the literature to identify interventions that
improve mental wellness through all developmental stages for people with prenatal alcohol exposure
(PAE) and FASD. A total of 33 articles were identified, most of which were focused on building skills
or strategies that underlie the well-being of children with PAE and FASD and their families. Other
interventions were geared toward supporting child and family wellness and responding to risk or reduc-
ing harm. There was a notable lack of interventions that directly targeted mental health and substance
use challenges, and a major gap was also noted in terms of interventions for adolescents and adults.
Combined, these studies provide preliminary and emerging evidence for a range of intervention
approaches that may support positive outcomes for individuals with FASD across the life course.

Key Words: Fetal Alcohol Spectrum Disorder, Prenatal Alcohol Exposure, Mental Health,
Substance Use, Intervention, Life Course.

FETAL ALCOHOL SPECTRUM disorder (FASD) is a
lifelong brain- and body-based disability resulting from

prenatal alcohol exposure (PAE), affecting up to 5% of

people in North America (Popova et al., 2019; Roozen et al.,
2016). Individuals with FASD experience a range of impair-
ments across physical, cognitive, social–emotional, and
behavioral functioning and, without adequate or appropriate
supports, are at risk of experiencing an array of adverse out-
comes throughout the life course (McLachlan et al., 2020;
Streissguth et al., 1996, 2004). FASD is a heterogeneous dis-
ability and no 2 individuals present with the same pattern of
needs, though most will require ongoing support with daily
living (Doyle et al., 2019).

Mental Health and Substance Use in FASD

Mental health problems are one of the most prevalent
adverse outcomes associated with FASD (Streissguth et al.,
1996), with an estimated 90% of this population experienc-
ing mental health challenges over their lifetime (Pei et al.,
2011). These problems are evident even among people with
low levels of PAE (Ichikawa et al., 2018) and range from
emotional adjustment and attachment issues in infancy to
complex psychiatric comorbidities in adulthood (O’Connor
& Paley, 2009). Elevated rates of both internalizing and
externalizing problems have been reported among people
with FASD (Khoury et al., 2018), and common comorbid
diagnoses include attention-deficit/hyperactivity disorder,
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conduct disorder, oppositional defiant disorder, and psy-
chotic disorders (Fryer et al., 2007; Lange et al., 2018; Pagnin
et al., 2019; Patel et al., 2020; Popova et al., 2016; Rasmussen
et al., 2010; Weyrauch et al., 2017). Individuals with FASD
also experience high rates of suicidality (Landgren et al.,
2019; O’Connor et al 2019; Streissguth et al., 1996), which
has been linked to comorbid mental health and substance
use problems, impaired emotion regulation, history of
trauma, financial stress, and a lack of stable social support
(Dirks et al., 2019; Huggins et al., 2008; Temple et al., 2019).
PAE is also associated with the development and high rates
of substance use problems later in life (Dodge et al., 2019;
Goldschmidt et al., 2019; McLachlan et al., 2020; Streissguth
et al., 1996, 2004; Yates et al., 1998).

The etiological mechanisms that seem to underlie mental
health and substance use problems among individuals with
FASD are complex and likely involve both biological and
environmental factors (O’Connor, 2014). In fact, mental
health and substance use disorders often co-occur in this pop-
ulation (Grant et al., 2004a). Beginning in the earliest stages
of life, PAE has been shown to disrupt the developing brain’s
stress–response system (Hellemans et al., 2010; McLachlan
et al., 2016;Weinberg et al., 2008). This disruption can lead to
a biological vulnerability that is believed to influence mental
health (Hellemans et al., 2010) and a propensity toward sub-
stance use (Chotro et al., 2006). Environmental influences
may further compound this biological vulnerability, such as
the lifelong adversity experienced among people with FASD
(Henry et al. 2007; McLachlan et al., 2020; Price et al., 2017;
Streissguth et al., 1996, 2004). Experiences of adversity may
contribute to problems with attachment, socio-emotional
functioning, mental health, and substance use (Fagerlund
et al., 2011; Koponen et al., 2009; Streissguth et al., 2004).

The way in which mental health is conceptualized has
evolved over time, and currently, the World Health Organi-
zation (WHO) defines the construct as “more than the
absence of mental disorders” (WHO, 2020). Broadly, mental
health encompasses biological, psychological, social, envi-
ronmental (Galderisi et al., 2015), and spiritual factors
(Michaelson et al., 2019). Given the multifaceted nature of
mental health, there are many potential targets for interven-
tion to support positive outcomes among individuals with
FASD. Critically, because of the complex needs and ongoing
challenges associated with FASD, interventions to promote
mental wellness should be delivered as early and proactively
as possible.

A Life Course Perspective on FASD andWell-Being

It is important to recognize how trajectories and transi-
tions impact one’s life (Clausen, 1986; Grenier, 2012; Hare-
ven, 1994; Hutchison, 2016). Individual’s lives can be
understood through structured pathways and trajectories
that shift over time to impact identities and behaviors (Elder
and Shanahan, 2007). In the context of FASD, PAE can
have detrimental effects on well-being across the life course

(Connor and Streissguth, 1996), beginning with biological
and genetic vulnerabilities, and exacerbated by behavioral,
social, and other environmental factors that vary across the
life course (O’Connor, 2014). On the other hand, fostering
stability and nurturing skills and abilities that contribute to
mental well-being through all developmental stages may
improve long-term outcomes for people with FASD. Impor-
tantly, individuals with FASD possess strengths and abilities
(Flannigan et al., 2018) which can be built upon in various
ways throughout the life course to promote healthy out-
comes (Pei et al., 2019).

Current Study

Although it is recognized that responses for individuals
with FASD should be coordinated, long-term, and informed
by the neurocognitive vulnerabilities associated with PAE
(Mela et al., 2019), there is currently a lack of consolidated
information about responses intended to support positive
mental health and substance use outcomes in this population.
Several review studies have been published in the last decade
on FASD interventions more broadly (e.g., Paley & O’Con-
nor, 2011; Peadon et al., 2009; Pei et al., 2016; Petrenko &
Alto, 2017; Reid et al., 2015). However, none of these have
been focused specifically on mental health or substance use
outcomes for individuals with FASD, despite there being a
notable gap in this area (Pei et al., 2016). To fill this gap, we
conducted a systematic literature review to collate the find-
ings of all existing research related to interventions that
improve mental health and substance use outcomes for indi-
viduals with PAE/FASD across the life course. The goal was
to identify meaningful mechanisms of change for this popula-
tion and to inform FASD best practice and policy. The study
was guided by the following research questions:

1. What interventions exist that improve mental health or
substance use in the PAE/FASD population?

2. What desired outcomes have been identified for these
interventions?

3. How effective have these interventions been at improving
mental health or substance use outcomes for individuals
with PAE/FASD?

MATERIALS ANDMETHODS

To conduct this review, we followed the Preferred Reporting
Items for Systematic Reviews andMeta-Analyses (PRISMA) guide-
lines, as delineated by Liberati and colleagues (2009). The study was
registered with PROSPERO (CRD42018103951).

Inclusion and Exclusion Criteria

Studies were considered for review if they were original and peer-
reviewed, contributed empirical data (quantitative, qualitative, or
mixed), and included the following: (i) interventions for individuals
of any age with PAE or FASD, (ii) with quantitatively or qualita-
tively reported outcomes related to mental health and/or substance
use, and (iii) published in English, from the year 2000 onward. Stud-
ies were not excluded based on design or setting but were required
to involve some type of investigation of an intervention to be
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considered. Case studies and case series with outcome measures
were included, as were feasibility and pilot studies. Review articles,
commentaries, book chapters and reviews, dissertations, unpub-
lished studies, and all other anecdotal or nonscientific writing were
excluded.

For the purpose of this review, mental health was conceptualized
based on the current WHO definition, and informed by a compre-
hensive wellness perspective, including emotional, psychological,
spiritual, behavioral, and social well-being. In order to be reviewed,
intervention studies were required to report on at least one outcome
related to this broad definition of mental health. Specifically, we
included studies measuring change in symptoms associated with tra-
ditional mental illness or formal psychiatric diagnoses (e.g., exter-
nalizing and internalizing behaviors, emotional functioning), as well
as other, more tangential indicators of mental health (e.g., attach-
ment, self-regulation, risk behavior related to substance use).

Studies were excluded if they involved animal subjects or focused
on dietary or pharmacological interventions. Studies that were
focused on improving cognitive skills, language and communica-
tion, academics and literacy, and physical or motor outcomes were
only included if they also measured a mental health or substance use
outcome. Adaptive skills intervention studies were included only if
they involved some social or emotional component (e.g., interven-
tions for social skills were included; safety skills and activities of
daily living were not). For studies reporting on attention-related
outcomes, only those with a behavioral component were included
(e.g., behavioral measures of distractibility were included; cognitive
aspects of attention were not).

Search Strategy and Study Selection

In August 2018, studies were collected through searching the elec-
tronic databasesMEDLINE (1946-Present), PsychINFO (1827-Pre-
sent), Web of Science (1975-Present), and the Cochrane Database of
Systematic Reviews. Duplicates were removed within the databases
when the option was available. This search strategy was developed
in collaboration with a librarian who completed each database
search. An identical search was conducted in April 2020 to capture
any additional articles published since 2018. We also reviewed the
reference lists of included publications for other relevant articles
that were not captured by our search strategy. Search terms
included keywords related to PAE/FASD; mental health treatment,
intervention, and services; and substance-related disorders and
addictions treatment. A full list of subject headings and keywords
used are outlined in Appendix 1.

Two authors independently screened and reviewed titles and
abstracts of potentially relevant articles (KCH, TA). A third author
reviewed the articles deemed relevant by the first 2 reviewers and
resolved discrepancies (KF). Full texts were reviewed by 2 of these
authors (KCH, KF). Any further discrepancies were resolved
through discussions with 2 additional authors (MM, JP).

Quality Assessment

In order to assess the methodological quality of quantitative
studies included in this review, we used the Effective Public Health
Practice Project (EPHPP) tool (Thomas et al., 2004). This tool was
designed to evaluate research on the effectiveness of public health
interventions, with items derived from key components identified in
the literature. The EPHPP tool encompasses a variety of research
designs, not limited to randomized control trials (RCTs), which was
important for the current study because of the relative scarcity of
research that exists in the FASD intervention literature. The
EPHPP tool has also been used in previous reviews of the FASD
intervention literature (e.g., Reid et al., 2015; Symons et al., 2018).

Using the EPHPP tool, researchers are guided through multiple
domains of quality assessment, yielding 6 component ratings:

selection bias; study design; confounders; blinding; data collection
methods; and withdrawals and dropouts. These component ratings
are combined to form an overall global rating, categorized as
“weak,” “moderate,” or “strong.” Intervention integrity and data
analysis are also considered, though not included in the global rat-
ing. For the 1 qualitative study included in the current review, we
followed the Critical Appraisal Skills Program (CASP) Qualitative
Checklist (CASP, 2018), which consists of 3 sections to assess the
validity, results, and value of the research.

Two authors (KF and KCH) independently assessed the quality
of each study and resolved any disagreements through discussion.
The individual component scores for each quantitative study
included in the current review are presented in Table 1.

Data Extraction and Synthesis

Data were extracted systematically for each study, using a stan-
dardized form which included the location, study design, sample size
and characteristics, and FASD diagnostic approach (see Table 2).
Intervention details were also compiled, including a description of
each intervention’s broad aim, target(s)/mechanism(s) of change,
delivery format, outcome measure(s), and key findings (see
Table 3).

Because of the exploratory nature of this review and the hetero-
geneity of studies identified, our data synthesis was largely descrip-
tive and narrative. Interventions were first organized
developmentally (see Table 3) and then further synthesized into
broad categories based on the intervention’s mechanism(s) of
change (see Table 4). In cases where an intervention comprised mul-
tiple components, we relied on the overarching aim of the interven-
tion to determine categorization. Categories were as follows: (i)
supporting attachment and family wellness; (ii) building skills and
strategies; and (iii) responding to risk and reducing harm. Generally,
interventions with a caregiver component were considered in the at-
tachment and family category, as the primary mechanism of change
was to improve family wellness. However, in some interventions,
caregiver components were a secondary focus intended to support
skill-building with the child, which was the primary mechanism of
change, and these interventions were therefore considered in the
skills and strategies category. Although some interventions in the
risk and harm category also included elements of skill-building and
family support, the primary aims of these interventions were to sta-
bilize individuals and reduce risk or harm.

RESULTS

Study Selection and Characteristics

Our searches yielded a total of 10,129 articles (8,877 in
2018 and an additional 1,252 in 2020), 1,882 of which were
duplicates and 641 of which were deemed relevant through
preliminary screening. Of these screened titles, 206 abstracts
and 59 full-text articles were reviewed. The final number of
articles included in this study was 33. See Figure 1 for a
PRISMA flowchart of study selection.
Most studies were RCTs (n = 12) and controlled clinical

trials (CCTs; n = 8); 4 were case studies, 3 were case series, 3
were cohort (before and after) studies, one was a file review,
one was an implementation study, and one was an explora-
tory study. The most common age group of participants was
middle childhood, aged 6 to 12 years (n = 21). Seven studies
included participants with a mean age in early childhood
(birth to 5 years), 2 studies included participants in middle
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childhood to adolescence (13 to 18 years), and 3 studies
included participants in emerging adulthood and beyond
(19 + years).

Twenty-three studies were conducted in the United States,
8 were from Canada, one was from South Africa, and one
was from Australia. The FASD diagnostic approach used in
studies was most often the Institute of Medicine (IOM)
guidelines (n = 10), followed by the University of Washing-
ton’s 4-Digit Code system (n = 8), the 2005 Canadian guide-
lines (n = 5), and the Gestalt method (n = 1). Diagnostic
approach was unspecified or absent in 9 studies. See Table 2
for a complete description of study characteristics.

Intervention Characteristics

Within the early childhood age group, most interventions
involved supporting attachment and family wellness as the
mechanisms of change (n = 9), and all involved caregiver
participation as a critical component of the intervention. For
middle childhood and early adolescence, interventions pri-
marily involved building skills and strategies as a mechanism
of change to support behavioral, social, or emotional

functioning. In this category, the most common targets for
change were self-regulation (n = 7), social skills (n = 6), and
behavioral skills (n = 5). Only one intervention was designed
to teach mental health literacy skills more holistically. For
later adolescence, emerging adulthood, and adulthood, there
were 5 studies identified, categorized as responding to risk
and reducing harm, most often related to substance use
(n = 4) and one intervention administered in a correctional
setting. Interestingly, across studies, very few mechanisms of
change were specifically targeted at improving mental health
per se. Rather, more commonly, the measured outcomes of
the interventions were operationalized in terms of mental
health functioning. See Tables 3 and 4 for more intervention
details.

Quality Assessment

All but one study identified in this review were primarily
quantitative, and their overall global EPHPP quality assess-
ment ratings were roughly evenly distributed, with 12 studies
assessed as having weak methodological rigor, 10 as moder-
ate, and 10 as strong (see Table 1). The 1 qualitative study,

Table 1. Quality Assessment Ratings for Quantitative Studies

Study
Selection

Bias Design Confounders Blinding
Data

Collection
Withdrawals/
Dropouts

Global
Rating

Early childhood (birth to 5 years)
Zarnegar and colleagues (2016) Moderate Moderate N/A Weak Strong Moderate Moderate
Connolly and colleagues (2016) Weak Weak Weak Moderate Strong N/A Weak
Kartin and colleagues (2002) Moderate Strong Strong Moderate Strong Strong Strong
Wiskow and colleagues (2018) Weak Weak N/A Moderate Strong N/A Weak
Hanlon-Dearman and colleagues (2017) Moderate Weak Weak Moderate Strong Weak Weak
Hajal and colleagues (2019) Weak Weak N/A Moderate Moderate N/A Weak
Gurwitch and colleagues (in Bertrand,
2009)

Moderate Strong Strong Moderate Strong Weak Moderate

Middle childhood (6 to 12 years)
Kable and colleagues (2007) Moderate Strong Strong Moderate Strong Strong Strong
Coles and colleagues (2009) Moderate Strong Strong Moderate Strong Strong Strong
Kable and colleagues (2012) Moderate Strong Strong Moderate Moderate Strong Strong
Petrenko and colleagues (2017) Weak Strong Strong Moderate Strong Strong Moderate
Petrenko and colleagues (2019) Weak Strong Strong Moderate Strong Strong Moderate
Coles and colleagues (2015) Moderate Strong Strong Moderate Moderate Moderate Strong
Coles and colleagues (2018) Moderate Strong Strong Moderate Strong Strong Strong
Kable and colleagues (2016) Moderate Strong Strong Moderate Moderate Strong Strong
Olson and colleagues (in Bertrand, 2009) Moderate Strong Strong Moderate Strong Strong Strong
Clark and colleagues (2014) Weak Strong Weak Moderate Strong Moderate Weak
Adnams and colleagues (in Riley et al.,
2003)

Weak Strong Weak Moderate Strong Weak Weak

Wells and colleagues (2012) Moderate Strong Strong Moderate Strong Weak Moderate
Timler and colleagues (2005) Weak Weak N/A Weak Strong N/A Weak
O’Connor and colleagues (2006) Weak Strong Strong Moderate Strong Strong Moderate
Keil and colleagues (2010) Weak Strong Strong Moderate Strong Strong Moderate
O’Connor and colleagues (2012) Moderate Strong Strong Moderate Strong Moderate Strong
Soh and colleagues (2015) Weak Strong Strong Moderate Strong Moderate Moderate
Nash and colleagues (2015) Weak Strong Strong Moderate Strong Moderate Moderate
Griffin and Copeland (2018) Weak Weak N/A Weak Strong N/A Weak
Reid and colleagues (2020) Moderate Weak N/A Weak Strong Moderate Weak
Middle childhood to adolescence (13 to 18 years)
Katz and colleagues (2020) Moderate Strong Strong Moderate Strong Strong Strong
O’Connor and colleagues (2016) Weak Strong Strong Moderate Strong Strong Moderate
Emerging adulthood and beyond (19+ years)
Grant and colleagues (2004) Moderate Moderate Weak Moderate Strong Weak Weak
Denys and colleagues (2011) Moderate Weak Weak Moderate Moderate N/A Weak
Brintnell and colleagues (2019) Weak Weak Weak Moderate Weak Strong Weak
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Table 2. Study Characteristics

Author(s) and date Country Study design Sample Mean age (range)
Diagnostic
approach

Early childhood (birth to 5 years)
Zarnegar and colleagues (2016) United

States
Cohort (before–
after)

10 children with FASD experiencing
maltreatment or loss, and their adoptive
parents (n = 20)

3 years (1 to 4) Unspecified

Connolly and colleagues (2016) United
States

Case study with
data collection
mid- and
postintervention

Female with pFAS and PDD-NOS 3 years Unspecified

Kartin and colleagues (2002) United
States

CCT 78 postpartummothers within 1 month of
birth, 78 of their children with PAE; 53
mother–child dyads in treatment group (23
recruited from hospital, 30 from community)
and 25 in control group

Child
age = 3 years;
client mean
age = 28 years
(ranges not
specified)

None

Wiskow and colleagues (2018) United
States

Case study with
reversal design

Male with FAS and sensory processing
disorder

4 years Unspecified

Hanlon-Dearman and colleagues
(2017)

Canada Implementation
study with 3-
month follow-up

12 children with PAE and their caregivers; 8 in
intervention group, 4 in treatment-as-usual
control group

4 years (2 to 5) Canadian
guidelines

Hajal and colleagues (2019) United
States

Case series 3 children with known or strongly suspected
PAE and their caregivers

3, 4, and 5 years 4-Digit
Code

Gurwitch and colleagues (in
Bertrand, 2009)

United
States

RCT 46 children with FASD and their caregivers;
23 in treatment group; and 23 in caregiver-
only support and management comparison
group

5 years (3 to 7) Modified
IOM
criteria

Middle childhood (6 to 12 years)
Kable and colleagues (2007) United

States
RCT 56 children with FASD or alcohol-related

facial features, and their caregivers; 29
children in math group, 27 in
psychoeducational contrast group

6 years (3 to 10) IOM criteria

Coles and colleagues (2009) United
States

RCT; 6-month
follow-up to
Kable and
colleagues
(2007)

54 children with FASD or alcohol-related
facial features, and their caregivers and
teachers; 28 children in math group, 26 in
psychoeducational contrast group

6 years (3 to 10) IOM criteria

Kable and colleagues (2012) United
States

RCT 59 caregivers of children with FASD or
alcohol-related facial features; 23 in
workshop group, 18 in web-based group, 18
in community comparison group

Differed across
groups (6 to 7)

IOM criteria

Petrenko and colleagues (2017) United
States

Pilot RCT 27 children with PAE or FASD, and their
primary caregivers; 15 in treatment group,
12 in comparison group who received
neuropsychological assessments and
community referral

7 years (4 to 8) Revised
IOM
guidelines

Petrenko and colleagues (2019) United
States

Pilot RCT; 6-
month follow-up
to Petrenko and
colleagues
(2017)

24 children with FASD or PAE, and their
primary caregivers; 14 in treatment group,
10 in comparison group who received
neuropsychological assessments and
community referral

7 years (4 to 8) Revised
IOM
guidelines

Coles and colleagues (2015) United
States

Pilot RCT 30 children with FASD or alcohol-related
facial features; 2 treatment groups—GoFAR
program (n = 10) and FACELAND contrast
(n = 10)—and control group (n = 10)

7 years (5 to 10) IOM criteria

Coles and colleagues (2018) United
States

Pilot RCT;
additional data
fromColes and
colleagues
(2015)

30 children with FASD or alcohol-related
facial features; 2 treatment groups—GoFAR
program (n = 10) and FACELAND contrast
(n = 10)—and control group (n = 10)

7 years (5 to 10) IOM criteria

Kable and colleagues (2016) United
States

Pilot RCT;
additional data
fromColes and
colleagues
(2015)

28 children with FASD or alcohol-related
facial features; 2 treatment groups—GoFAR
program (n = 9) and FACELAND contrast
(n = 10)—and control group (n = 9)

7 years (5 to 10) IOM criteria

Olson and colleagues
(in Bertrand, 2009)

United
States

RCT 52 children with FASD and their caregivers;
26 in treatment, 26 in community standard of
care group

8 years (5 to 11) 4-Digit
Code

Continued.
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assessed using the CASP Qualitative Checklist, was deter-
mined to have adequate validity, results, and research value.

Summary and Synthesis

Supporting Attachment and Family Wellness. We identi-
fied 9 interventions that were targeted toward supporting
early child development, attachment, and positive child–

caregiver interactions within the family context. All of these
studies included caregiver components (with 1 study includ-
ing only caregivers), many were based in the home, and the
target children were all in early or middle childhood. Zarne-
gar and colleagues (2016) tested a psychosocial intervention
program for infants and young children with PAE and their
caregivers, focused on attachment and caregiver mindful-
ness. They reported notable positive impacts of the program

Table 2. (Continued)

Author(s) and date Country Study design Sample Mean age (range)
Diagnostic
approach

Clark and colleagues (2014) Canada CCT 12 teachers and 13 students with FASD; 6
teachers and 7 students in intervention
group, 6 teachers and 6 students in
comparison group

8 years (6 to
12 years)

Gestalt
guidelines

Adnams and colleagues (in Riley
et al., 2003)

South
Africa

Cohort (before–
after)

10 students with FAS; 5 in treatment group, 5
in control group

8 years (range
unspecified)

Unspecified

Wells and colleagues (2012) United
States

RCT 78 children with FASD in out-of-home
placements; 40 in treatment group, 38 in
control group

8 years in
treatment group,
9 years in control
(6 to 11)

4-Digit
Code

Timler and colleagues (2005) United
States

Feasibility with
case study

Female with FASD 9 years 4-Digit
Code

O’Connor and colleagues (2006) United
States

CCT with 3-
month follow-up

96 children with FASD andmeasurable social
skills deficits; 49 in CFT group, 47 in delayed
treatment group

9 years (6 to 12) 4-Digit
Code

Keil and colleagues (2010) United
States

CCT; additional
data from
O’Connor and
colleagues
(2006)

96 children with FASD andmeasurable social
skills deficits; 49 in CFT group, 47 in delayed
treatment group

9 years (6 to 12) 4-Digit
Code

O’Connor and colleagues (2012) United
States

CCT 67 children, with and without PAE, seeking
community mental health support; 32 in CFT
group, 35 in standard of care group

9 years (6 to 12) 4-Digit
Code

Soh and colleagues (2015) Canada CCT 48 children with and without FASD; 29 with
FASD (13 treatment, 16 delayed treatment
control) and 19 in typically developing control
group

10 years (8 to 12) Canadian
guidelines

Nash and colleagues (2015) Canada CCT with 6-
month follow-up
(subset of Soh
et al., 2015)

25 children with FASD; 12 in treatment group,
13 in delayed treatment control group

10 years (8 to 12) Canadian
guidelines

Griffin and Copeland (2018) United
States

Case study with
reversal design

Male with ARND, ADHD, ODD, RAD, and LD 11 years Unspecified

Keightley and colleagues (2018) Canada Feasibility with
case series

3 children with FASD and their caregivers
(n = 3) and program facilitators (n = 4)

9, 10, and 14 years Canadian
guidelines

Reid and colleagues (2017) Australia Feasibility with
single-case
experimental
design

Families of 2 children with FASD 9 and 12 years 4-Digit
Code

Middle childhood to adolescence (13 to 18 years)
Katz and colleagues (2020) Canada Cluster RCT 113 students with neurodevelopmental

disabilities (60 with FASD, 31 with ASD, 22
with ID); 61 in treatment group, 52 in control
group

Grade 7 (3 through
12; age not
specified)

Unspecified

O’Connor and colleagues (2016) United
States

CCT with 3-
month follow-up

54 adolescents with FASD; 26 in treatment
group, 28 in control group

17 years (13 to 18) Revised
IOM
criteria

Emerging adulthood and beyond (19 + years)
Grant and colleagues (2004b) United

States
Cohort (before–
after) nested
pilot study

39 females with diagnosed (n = 11) or
suspected (n = 8) FASD

22 years (14 to 36) Unspecified

Denys and colleagues (2011) Canada Retrospective file
review

24 females with diagnosed (n = 12) or
suspected (n = 12) FASD

30 years (19 to 47) Unspecified

Brintnell and colleagues (2019) Canada Exploratory study
with 3- and 6-
month follow-up

49 incarcerated males with suspected FASD 30 years (19 to 50) Canadian
guidelines
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on child developmental and regulatory skills, as well as a
reduction in caregiver stress, when measured pre- to post-
treatment. Parents Under Pressure was another intervention
integrating mindfulness as a means to improve the child–
caregiver relationship (Reid et al., 2017). Findings from this
study were mixed for the 2 families completing the interven-
tion. However, pre- to posttreatment data indicated that this
training led to some significant improvements in child dis-
tress and behavior. Caregivers perceived the program to
increase their understanding of themselves and their children,
enhance feelings of support, and improve overall family
functioning.
Hanlon-Dearman and colleagues (2017) examined the Cir-

cle of Security intervention program with preschool-aged
children with PAE and their caregivers. They found clinically
significant pre- to posttreatment improvements in attach-
ment quality for the majority of children receiving the inter-
vention, as well as reductions in caregiver stress that were
maintained at 3-month follow-up. In another attachment-
based intervention, Hajal and colleagues (2019) implemented
the Strategies for Enhancing Early Developmental Success
(SEEDS) preschool program for children with PAE and their
caregivers, rooted in attachment and positive child–caregiver
interactions. Descriptive findings for 3 cases were mixed,
with positive and clinically significant pre- to posttreatment
impacts for 2 children, but inconsistent impacts for the third.
Gurwitch and colleagues (as cited in Bertrand, 2009) imple-
mented another intervention focused on supporting the
child–caregiver relationship, Parent-Child Interaction Ther-
apy, and reported significant improvements throughout the
course of treatment in terms of both child behavior and care-
giver stress. However, these improvements were not signifi-
cantly greater than those found in a control group.
We identified a number of interventions that involved in-

home consultation for caregivers and their children with
PAE/FASD. Two studies were published on the Families on
Track program, which is focused on family interactions and
experiences and includes group treatment to support the
child’s social competence (Petrenko et al., 2017, 2019). This
intervention was received with high satisfaction and led to
significant pre- to posttreatment gains in caregiver knowl-
edge of FASD and advocacy, family needs being better met,
and improvements in caregiver-reported child emotion regu-
lation in the treatment group compared to families who did
not receive the intervention (Petrenko et al., 2017). In both
groups, children showed significant pre- to posttreatment
improvements in disruptive behavior and negative affect (no
group differences). Gains in caregiver knowledge were main-
tained at 6-month follow-up in both groups (Petrenko et al.,
2019). Those who completed the intervention also had a
greater sense of efficacy and family needs were better met at
follow-up than those in the comparison group, although
both groups reported an overall decline in needs met (Pet-
renko et al., 2019). Interestingly, caregivers in the compar-
ison group reported significant improvements in parenting
satisfaction at follow-up, but those in the treatment group
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did not. Although all children showed continued improve-
ments in disruptive behavior and negative affect at follow-up
(no group differences), they also all showed significantly
worsening self-esteem across time points, and the treatment
group experienced diminishing gains in emotion regulation
whereas the comparison group showed significant increases
(Petrenko et al., 2019).

In the Families Moving Forward program, the in-home
consultation intervention was intended to modify caregiver
attitudes and responses, and increase child advocacy (Olson
et al., as cited in Bertrand, 2009). Significant pre- to post-
treatment improvements were reported in the treatment
group but not the control group for child behavior problems
as well as caregiver self-care, sense of competence, family
needs met, and caregiver satisfaction, though caregiver stress
was comparable across groups.

To test whether the delivery format of caregiver training
influences caregiver knowledge or child behavior outcomes,
Kable and colleagues (2012) compared the impacts of in-per-
son workshop versus web delivery. Caregivers in both the

workshop and web-based groups made significant pre- to
posttraining gains in advocacy skills and knowledge of
behavior regulation, whereas the community comparison
group showed significant knowledge gains in behavior regu-
lation only. Caregiver satisfaction was highest in the work-
shop group, and only caregivers in the workshop group
reported significant behavioral change in their children, indi-
cating that the effectiveness of caregiver training may be
specific to the context in which it is implemented.

Building Skills and Strategies. Our search yielded 19
studies focused on developing skills or strategies related to
emotional, social, and behavioral functioning as a mecha-
nism to improve mental health outcomes for individuals with
PAE/FASD. Almost all of the participants with PAE/FASD
in these studies were in their middle childhood years, though
2 case studies were reported on younger children, and 2 stud-
ies also included adolescents. Nearly half (n = 9) of these
interventions involved caregiver or teacher training to com-
plement the direct instruction provided to children and

Records identified through Medline, 
PsycINFO, Web of Science, Cochrane Library

(n = 10,129)
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Titles screened
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(n = 59)

Full-text articles excluded 
(n = 26):

- No relevant outcomes measured (n = 12)
- No intervention implemented (n = 10)
- Pharmacological/dietary intervention (n = 2)
- Not targeting individuals with PAE/FASD (n = 1)
- Not peer-reviewed (n = 1)

Studies included in final 
synthesis
(n = 33)

Additional articles 
identified through other 
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Duplicates removed
(n = 1,882)

Abstracts reviewed
(n = 206)

Records excluded 
(n = 157)

Figure 1. PRISMA flowchart of study selection.
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adolescents. Most of the studies were based on standardized
interventions established as effective in other populations,
implemented with adaptations to account for the neurocog-
nitive deficits associated with FASD.

Self-regulation—In one of the first attempts to examine
the impacts of a self-regulation intervention for children with
FASD, Adnams and colleagues (in Riley et al., 2003) deliv-
ered Cognitive Control Therapy in a classroom setting to a
small group of children, designed to teach metacognitive
strategies and ultimately improve self-observation and self-
regulation. The researchers found that after 10 months of
weekly sessions, children in the treatment group but not the
control group showed significant pre- to posttreatment
improvements in classroom behavior, though no group dif-
ferences in neuropsychological outcomes were reported.
The GoFAR program is another self-regulation interven-

tion designed to build metacognitive strategies in children
through computer game learning and caregiver training. In
the 3 studies reporting data from this intervention, research-
ers compared outcomes of a small group of children who
completed the GoFAR program with a contrast group who
received a modified treatment (differing only in terms of the
computer game content, but similar caregiver training com-
ponents) and a nontreatment control group. Results indi-
cated that both the GoFAR and contrast treatment groups
showed significant pre- to posttreatment reductions in dis-
ruptive behavior (Coles et al., 2015), improvements in adap-
tive skills, and decreased negative affect (Coles et al., 2018)
compared to the control group. Compared to the contrast
and control groups, children in the GoFAR group showed
significantly greater pre- to posttreatment improvements in
attention regulation (Coles et al., 2018), sustained mental
effort, and reductions in frustration levels (Kable et al.,
2016). With respect to the GoFAR caregiver component,
caregivers across studies who received the training were
highly satisfied (Coles et al., 2018; Kable et al., 2016), and
caregiver engagement was significantly related to improve-
ments in child regulatory abilities (Kable et al., 2016).
Three additional self-regulation intervention studies were

identified in which researchers examined the effectiveness of
the Alert Program (Williams and Shellenberger, 1996) for
children with PAE/FASD, which is designed to improve self-
regulatory skills through “neurocognitive habilitation.” In
the first study, researchers implemented an adaptation of the
Alert Programwith children with FASD and reported signifi-
cant pre- to posttreatment improvements in both caregiver-
reported executive functioning and emotional problem solv-
ing compared to a control group (Wells et al., 2012). Similar
positive outcomes were reported by Nash and colleagues
(2015), who noted significant pre- to posttreatment improve-
ments in inhibition as well as affect and behavior regulation
among children with FASD who received the intervention
compared to a control group. Soh and colleagues (2015) pro-
vided additional evidence for the positive impacts of the
Alert Program on emotion regulation and inhibition, as well

as data suggesting gray matter changes in brain areas critical
to self-regulation in children who received the intervention,
but not in those who had not.

Behavioral Skills—Five studies were identified where chil-
dren with PAE/FASD were taught skills and strategies to
improve behavioral functioning. Three of these were case
studies (Connolly et al., 2016; Griffin and Copeland, 2018;
Wiskow et al., 2018). in which behavioral interventions were
delivered in various settings to children with FASD (ranging
in age from 3 to 11 years), and findings were predominantly
positive. In Connolly and colleagues’ (2016) study, a long-
term, intensive, and multidisciplinary applied-behavior anal-
ysis-based treatment led to posttreatment improvements in
functional communication, adaptive behavior, and emo-
tional–behavioral functioning for a young girl with FASD.
Griffin and Copeland (2018) reported on an in-home behav-
ior therapy delivered to an 11-year-oldboy with FASD and
his caregiver, which resulted in increased task completion
and reduced argumentativeness over the course of treatment.
Lastly, a summer program involving a game-like behavioral
treatment in a small-group setting led to substantial reduc-
tions in disruptive behavior from baseline to completion for
a preschool-aged boy with fetal alcohol syndrome (Wiskow
et al., 2018).
Two, more rigorous, RCT studies provided outcome data

from the socio-cognitive Math Interactive Learning Environ-
ment (MILE) intervention. In the first study, Kable and col-
leagues (2007) reported on immediate outcomes of the
intervention, noting that children in the intervention group
showed gains in math skills that were significantly greater
than those seen in a psychoeducational contrast group. Care-
givers in both groups experienced high levels of treatment
satisfaction, and significant pre- to posttreatment improve-
ments in their knowledge of caregiving advocacy and behav-
ioral regulation principles. Caregivers also reported
significant pre- to posttreatment reductions in child problem
behaviors, though these were not significantly greater in the
MILE group than those in the contrast group. The lack of
group differences in caregiver knowledge and child behav-
ioral gains suggests that the math tutoring itself may not
have been as influential on behavioral outcomes as was the
caregiver training workshops, delivered to both groups.
Coles and colleagues (2009) conducted a follow-up study of
the same sample of families and reported that treatment
impacts were maintained at 6 months postintervention. For
all children, reductions in problem behavior extended to the
classroom, with significant teacher-reported behavior
improvements from pretest to 6 months posttreatment.
Again, there were significantly greater gains in the interven-
tion group than the contrast group for math skills, but not
for behavioral outcomes or caregiver knowledge.
Adding to the evidence that external support may play a

key role in improving outcomes for children with PAE/
FASD, researchers in 1 small study reported that a teacher
professional development intervention that was designed to
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improve student behavior and learning had positive impacts
on teaching practice, and led to significant gains in student
adaptive behavior and reductions in classroom problem
behaviors, none of which was apparent in a comparison
group (Clark et al., 2014).

Social Skills—Five studies were identified that focused on
building social skills to improve well-being among children
with PAE/FASD. In 3 of these studies, researchers examined
the impacts of the Children’s Friendship Training (CFT)
intervention, with relatively large samples of children with
FASD. These studies provided evidence that CFT, modified
to account for neurocognitive deficits among school-aged
children with FASD, can significantly improve social skills
knowledge, as well as reduce hostile attributions (Keil et al.,
2010) and caregiver-reported problem behaviors (O’Connor
et al., 2006), compared to a control group. However, the
CFT intervention was not shown to impact teacher percep-
tions of social skills (O’Connor et al., 2006), suggesting that
learned skills may not always transfer across settings. In a
translation of the CFT intervention to a community mental
health setting, O’Connor and colleagues (2012) tested its
effectiveness among children both with and without PAE
and reported significantly improved social skills knowledge,
self-concept, and some caregiver-reported social skills for all
children who completed the intervention compared to those
who did not. Children with PAE benefited from the interven-
tion as much as children without PAE, suggesting that some
children with PAE may be successfully integrated into widely
offered community treatment programs that take into con-
sideration their unique neurocognitive challenges. Positive
feedback from program facilitators indicated the acceptabil-
ity of this intervention in community settings (O’Connor
et al., 2012).

Two additional social skills interventions were identified,
both more limited in size and scope. Timler and colleagues
(2005) presented a feasibility case study from a social com-
munication intervention with a 9-year-old girl with FASD
and reported improvements in her ability to generate social
strategies, but no change in her ability to take the perspec-
tives of others. More recently, Keightley and colleagues
(2018) piloted an innovative theater-based intervention with
a small group of children and youth with FASD, their care-
givers, and intervention facilitators. Qualitative data cap-
tured in this study on feasibility, usability, acceptability, and
perceived outcomes revealed that the intervention was per-
ceived to improve self-confidence, social interaction and
communication, and emotional awareness among partici-
pants. Although these 2 studies represent a small number of
people with FASD, they offer preliminary evidence on poten-
tial targets for intervention to promote skills important for
social well-being.

Mental Health Literacy—In the final intervention in the
skill-building category, researchers tested a comprehensive
school-based holistic mental health program to promote

resiliency among students through building mental health lit-
eracy and teaching dialectical behavior therapy (DBT) strate-
gies (Katz et al., 2020). Participants included a large group of
students with various neurodevelopmental disabilities. The
researchers did not single out FASD in their analysis of out-
comes, but the intervention led to significant improvements
in self-concept, coping skills, and social support for all stu-
dents receiving the intervention compared to those in the
control group, and these gains were maintained throughout
the school year.

Responding to Risk and Reducing Harm. In the third cat-
egory of studies (n = 5), interventions were targeted at
responding supportively to high-risk behaviors and reducing
related harms as a means to improving mental wellness.
Three of these studies were related to substance use and
related challenges within a larger context of mentorship,
advocacy, and access to resources. One study was an inter-
vention to reduce alcohol use and related risks among youth
with FASD. The last study was a holistic mental health inter-
vention for adults with FASD who were incarcerated.

Substance Use—Three of the interventions in this cate-
gory were based on the Parent-Child Assistance Program
(PCAP) model, a home visitation mentorship and advo-
cacy program for women, designed to reduce the risk of
alcohol-exposed pregnancies (Ernst et al., 1999; Grant
et al., 1999). The first of these studies was conducted with
women with substance use challenges who recently gave
birth to alcohol-exposed infants (Kartin et al., 2002). The
intervention was focused on connecting clients with ser-
vices to reduce substance use and associated challenges,
and after 3 years, the researchers measured child develop-
mental outcomes. No significant differences were found
between children of mothers who completed the program
and those who did not.

In a community pilot study, Grant and colleagues (2004b)
implemented PCAP for the first time with modifications for
clients with FASD, and reported a range of positive impacts.
These impacts included increases in mental and physical
health needs being met, use of reliable contraception, and
attainment of adequate housing, as well as a decrease in sub-
stance use. Additional evidence for the positive impacts of
supportive mentorship for women with FASD was provided
by Denys and colleagues (2011), who conducted a retrospec-
tive record review of clients who had completed the Step by
Step program, another modified version of PCAP for clients
with FASD. Clients who partook in this program experi-
enced a significant pre- to postprogram reduction in self-re-
ported needs ranging from experiences of abuse and
problems with substance use to community access and hous-
ing. This decrease in needs was significantly greater for those
who had a formal diagnosis rather than those with suspected
FASD. Moreover, clients experienced a significant increase
in their achievement of personal goals. Although these inter-
ventions were wide-ranging in scope, they had a specific
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positive impact on issues related to substance use for women
with PAE/FASD.
Only 1 study specifically targeted substance use and associ-

ated harms in the FASD population, and it was limited to
adolescents, most of whom (67%) were abstinent or con-
sumed alcohol infrequently (O’Connor et al., 2016). The Pro-
ject Step Up intervention (modified to account for
neurocognitive deficits associated with FASD) was imple-
mented to youth, along with concurrent, but separate, care-
giver sessions. The intervention was reported to have no
impact on abstinent/infrequent drinkers. However, in light/
moderate drinkers, treatment was associated with signifi-
cantly lower levels of self-reported alcohol-related risk
behaviors posttreatment compared to those in the compar-
ison group, with some of these gains maintained at 3-month
follow-up.

Justice Involvement—As part of a larger study aimed at
developing services and supports for individuals with FASD
involved with the justice system, Brintnell and colleagues
(2019) delivered the holistic Mind, Body, Spirit (MBS) pro-
gram to incarcerated adult males with FASD. Although no
analyses were conducted to examine the independent impacts
of the MBS intervention, participants perceived that the
overall program improved their self-esteem and insight, emo-
tional functioning, coping skills, relationships, and apprecia-
tion for the benefits of exercise.

DISCUSSION

The goal of the current review was to consolidate the avail-
able evidence on interventions aimed at improving mental
health and substance use outcomes for individuals with
PAE/FASD. Mental health was conceptualized broadly in
this review and comprised emotional, psychological, spiri-
tual, behavioral, and social well-being. Much of the current
FASD intervention literature is focused on improving func-
tioning, and our goal was to explore this broad work to tease
apart specific outcomes associated with mental health. Addi-
tional objectives were to identify gaps and inform best prac-
tice and policy change in order to support lifelong well-being
for individuals with PAE/FASD. This study offers a valuable
contribution to the literature by identifying promising areas
for promoting mental wellness among individuals with PAE/
FASD, particularly in terms of the mechanisms that may
underlie and impact mental wellness, and how these mecha-
nisms may evolve across the life course. We found favorable
and emerging evidence for interventions to support attach-
ment and family wellness, build skills and strategies, and
respond to risk and reduce harm. Combined, these
approaches may reflect the components critical to integrated
and interdependent care planning for individuals with PAE/
FASD across the life course.
Broadly, the findings from this review revealed that inter-

ventions to support mental wellness for people with PAE/
FASD may be beneficial in different ways across the life

course, through both preventative and responsive
approaches. Preliminary work that explored attachment and
family-based interventions was original and specifically
designed for the PAE/FASD child–caregiver dyad and may
be particularly (although not necessarily exclusively) impact-
ful in early childhood. These interventions had positive
impacts on attachment and child adjustment, including
improved relationships, enhanced caregiving experiences,
and increased family functioning. The positive results of
these studies support a preventative model in which better
bonding may aid the developmental process in the child and
diminish the risk of adversity. Beyond early childhood, inter-
vention efforts were responsive to the changing functional
needs of individuals with PAE/FASD and their families.
Acquiring skills and strategies to support optimal function-
ing took precedence in middle childhood. In later adoles-
cence, emerging adulthood, and adulthood, as needs may
become more complex, interventions shifted to a more
responsive approach to mitigate risk and reduce harm.
Adopting a developmental approach to intervention

allows for flexibility at each life stage for individuals with
FASD, where there are multiple opportunities to tailor inter-
vention efforts to strengthen the foundational experiences,
skills, and support systems that underlie mental wellness. By
such a mechanism, mental health challenges and the associ-
ated negative outcomes may be mitigated as in the non-
FASD population (Rokita et al., 2018). Complex clinical
presentations and comorbid conditions complicate treatment
delivery for people with FASD, with case management often
necessitating support for mental health and substance use
needs, sexuality, legal issues, and medical issues (Paley &
O’Connor, 2009). By considering mental health needs early
and integrating FASD screening and diagnosis with assess-
ment to identify any comorbid mental health concerns, clini-
cians are in a better position to cater to the unique needs of
individual with PAE/FASD so that clinical recommenda-
tions are as comprehensive, holistic, and impactful as possi-
ble (Patel et al., 2020). It is important that people with
FASD have access to these holistic assessments to ensure
that their unique functional needs, abilities, and circum-
stances are understood and adequately addressed. This holis-
tic approach may not only inform treatment planning, but
also allow for a more comprehensive understanding of men-
tal health trajectories among people with FASD, and help to
guide future research about the multi-faceted needs of people
with FASD and their families. Lifelong coordinated, multi-
disciplinary, accessible, and community-based services and
supports, that are aimed to help individuals with FASD live
and function independently, will be necessary to support the
well-being of individuals with FASD as they age (Paley &
O’Connor, 2009).
Interestingly, very few studies in this review were focused

on mental health or substance use as primary targets of inter-
vention. Rather, interventions most often targeted functional
or adaptive skills, and mental health factors were considered
to be significant potential outcomes. Notably, we found that
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intervention efforts can support individuals with FASD to
adopt and apply skills and strategies to improve their ability
to function at their best. Nineteen articles, reporting on 7 evi-
dence-based interventions indicate this potential impact.
Self-regulation and social skills strategies have the strongest
evidence for use in children with PAE/FASD, and there is
also promising evidence for interventions to support the
development of positive behavioral skills and strategies.
Skill-building was not exclusive to the individual with PAE/
FASD; in many cases, interventions also incorporated exter-
nal support through facilitators, caregivers, teachers, or men-
tors. Importantly, these interventions led to improved
indicators of mental health, suggesting that the acquisition
of skills and strategies is one viable mechanism for individu-
als with FASD (and in many cases, their families), to cope,
interact, and feel better.

Although preliminary evidence suggests that individuals
with FASD can acquire skills and strategies through more
direct psychotherapeutic approaches, such as building mind-
fulness, distress tolerance, and coping skills via holistic men-
tal health programs (Brintnell et al., 2019; Katz et al., 2020),
current interventions are largely focused on improving
underlying skill sets that indirectly influence mental health
through regulation of behavior or problem-solving skills.
For individuals with FASD, the current approach for
managing mental health seems to be focused more on sup-
porting adaptive or functional capacity rather than provid-
ing psychotherapy in the traditional sense. Considering the
outcome measures reported in the reviewed studies (i.e.,
behavioral, emotional, social functioning), and their associa-
tion with mental health function, one may infer that these
interventions have the potential to make a positive impact.
In many ways, current FASD interventions are more preven-
tative in nature, attempting to either prevent the onset of
mental health problems, or prevent additional harm. There
is currently no evidence on effective mental health treatment
approaches or best practices for individuals with FASD who
are diagnosed with comorbid mental health problems, such
as anxiety or depressive disorders, ADHD, or other psychi-
atric disorders, which are very common in this population.
Moreover, there are no established best practices for individ-
uals with FASD in the midst of a mental health crisis.
Although not directly incorporating the traditional therapeu-
tic approach, the skill-building interventions reviewed here
are promising, considering that some of the negative out-
comes associated with FASD (e.g., high-risk behavior, suici-
dality) may be rooted in the neurocognitive deficits
associated with PAE (e.g., poor emotion regulation,
impaired decision making, impulsivity; Rasmussen and
Wyper, 2007; Temple et al., 2019). Again, targeted
approaches to mitigating the functional consequences of
these impairments are important and may help to prevent or
minimize the later development of mental health or sub-
stance use problems.

Finally, our findings indicate that investing efforts to
engage and train supporters may lead to environmental shifts

that are conducive to optimized fit and positive outcomes for
individuals with PAE/FASD. A recurring theme apparent
from our review relates to the importance of supporters who
understand FASD; engage in advocacy for their children,
students, or clients; and practice skills to support everyday
success. A common element of studies targeting child skill-
and strategy-building was improved caregiver knowledge
and skills to complement the child’s learning. Caregiver con-
fidence, support, and skills appear to be some of the key
ingredients for developing effective interventions for children
with FASD. Accordingly, a comprehensive treatment
approach requires the service provider to include specific rec-
ommendations geared toward knowledge and skills enhance-
ment among those who support and care for people with
FASD. Interactions between caregivers and service provi-
ders, virtually or in-person, may also provide additional
resources for acquiring relevant knowledge and support. It is
important to consider that intervention studies involving
caregivers required active and intensive participation, and
given the high rates of caregiver instability in this population
(Olson et al., 2009), these positive outcomes may be more dif-
ficult to achieve for some children with FASD. As well, fol-
low-up data from several studies indicated that not all of the
gains made during intervention delivery were maintained,
highlighting the necessity of ongoing supports across the life
course.

The neurocognitive and learning deficits associated with
PAE may impact a person’s receptiveness to treatment and
subsequent completion rates (Grant et al., 2013). Modifica-
tion of existing programs to account for PAE-related impair-
ments was common (e.g., the Alert Program, CTF, PCAP,
Project Step Up). Knowing that specific adaptations may be
warranted for individuals with FASD, it is critical that
screening for FASD and identification of functional needs
and impairments is conducted within mental health and sub-
stance use treatment settings to inform program planning
(Grant et al., 2013). For individuals with FASD who have
had difficulty completing mental health or substance use
treatment in the past, modifying the program rather than
framing the difficulties as individual shortcomings can make
the difference between treatment failure and success (Grant
et al., 2013).

Limitations

Many of the studies identified in this review had method-
ological limitations, particularly in terms of selection bias
and blinding, where no studies were rated strongly.Weak rat-
ings in selection bias reflected the limited representativeness
of the study populations, which was primarily because partic-
ipants were identified through clinic databases or self-refer-
ral, or the authors did not describe the proportion of selected
individuals who decided to participate. No studies were rated
strongly with respect to blinding, because in all studies, either
the outcome assessor was aware of the intervention status of
the participants, the participants were aware of the research
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question, or blinding was not explicitly described. Addition-
ally, most studies relied on small sample sizes, and numerous
interventions were with single cases, accounting for the weak
ratings in study design. On the other hand, numerous studies
had strong ratings in terms of study design and data collec-
tion because many were RCTs or CCTs, and data collection
measures were reliable and valid. For most outcomes, data
were primarily collected through informant report (i.e., self,
caregiver, and/or teacher ratings) rather than via direct mea-
sures of functioning. Although this informant data reflects
important perspectives with strong ecological validity, future
research using a wider range of data collection tools would
provide complementary information.
Notably, dropouts were reported as minimal in most stud-

ies, suggesting that as interventions currently stand, these
approaches have appeal for individuals with FASD and their
families. This high rate of participation may reflect a combi-
nation of a strong desire for supports and intervention on
the part of families (Pepper et al., 2018). This desire may be
combined with a belief that the concerns caregivers hold can
be addressed to some extent and that their child has the
capacity to learn and grow in response to these interventions.
Several studies included follow-up data, but this was lim-

ited to 6 months, at most, which is not sufficient to ascertain
any long-term effects of the intervention. Almost all studies
were conducted in North America—predominantly in the
United States—which also limits generalizability to other
geographical regions where there are high rates of FASD.
Despite these limitations, the studies identified in this review
contribute preliminary evidence to build upon in our efforts
to establish empirically supported interventions for people
with FASD across the life course.

Gaps and Future Research Considerations

One of the most noteworthy findings of the current review
is the stark absence of traditional psychotherapeutic inter-
ventions to improve mental health or substance use out-
comes for individuals with PAE/FASD. Although elements
of this approach are integrated into some of the interventions
identified, holistic mental health responses were implemented
in only 2 studies (Brintnell et al., 2019; Katz et al., 2020), nei-
ther of which were strongly generalizable, and one of which
was not specific to FASD. Psychotherapy is one of the most
common recommendations for children with FASD and
comorbid psychiatric diagnoses (Patel et al., 2020), and anec-
dotal evidence suggests that these approaches are being used
in front-line FASD practice. However, research is critically
needed to examine the use of evidence-based psychothera-
peutic approaches, such as DBT, cognitive behavior therapy,
acceptance and commitment therapy, eye movement desensi-
tizing and reprocessing therapy, and others, within this pop-
ulation. Studies are needed to explore the effectiveness of
these specific interventions in order to generate an under-
standing of what modifications may be required to best
account for the brain-based difficulties experienced by

individuals with PAE/FASD. In the future, researchers
should explore the use of these therapies to address common
psychiatric comorbidities in FASD, as well as examine the
effectiveness or required adaptations for individuals with
added layers of risk and complexity such as trauma, out-of-
home care, self-harm and suicidal behaviors, and justice
involvement. As more evidence is developed, clinicians
should be relatively confident in the existing findings sup-
ported by the ease of initiation and completion of interven-
tions. Specific suggestions regarding ways to leverage the
diverse strengths and abilities of individuals with FASD will
be critical, which should be incorporated into planning
geared toward achieving and promoting healthy outcomes.
Another significant gap identified in this review is the lack

of substance use interventions for individuals with PAE/
FASD. Although we noted several studies where substance
use outcomes were measured, most of these were set within a
larger context of strengthening connection with community
resources and reducing risk through mentorship and advo-
cacy for mothers. In the single study where researchers
directly targeted substance use and related risk behaviors,
participants were adolescents, and two-thirds were abstinent
or infrequent drinkers (O’Connor et al., 2016). This research
offers important data on the feasibility and promise of sub-
stance use treatment for youth with FASD, especially as a
means to intervene early and prevent the onset or worsening
of substance use and related harms. However, research is
needed with youth and adults with FASD who present with
more severe challenges and risks. It has been suggested that
the heightened risk of substance use in FASD results from a
combination of complex factors, such as neurophysiological
vulnerability, unstable early home environments, and con-
current mental disorders (Grant et al., 2013). Therefore, sci-
entists and clinicians working in this area should take into
consideration these biopsychosocial components as they
relate to treatment and future research directions.
Finally, there are significant gaps in our knowledge about

interventions for adolescents, emerging adults, and adults
with FASD. In the current review, only 6 studies included
participants over the age of 12 years, and only 3 were with
individuals over 18 years. The lack of evidence-based ser-
vices for adolescents and adults with FASD is of critical con-
cern. It is during the adolescent period that mental health
and substance use challenges often emerge, and then as indi-
viduals with FASD transition to adulthood, they may
become increasingly disconnected from the very supports
and services that are most essential. Indeed, the transition to
adulthood seems to be a particularly vulnerable time for indi-
viduals with FASD (Burnside and Fuchs, 2013; Coons-
Harding et al., 2019), with mental health and substance use
problems especially relevant for this age group (Lynch et al.,
2017). There is a critical and timely need for increased
research and targeted service delivery during this life stage to
provide wraparound supports for individuals with FASD
who may otherwise lack resources and supports to promote
healthy outcomes (McLachlan et al., 2020; Pei et al., 2019).
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CONCLUSION

Recognizing the intersectoral nature of a life course
approach, investing in early and ongoing intervention, sup-
porting the acquisition of functional skills and strategies,
engaging in preventative and harm-reduction responses,
and promoting a supportive environment across the life
course are all essential components for fostering well-being
among individuals with PAE and FASD. Although early
experiences are important, risk and protective factors are
influential across the life course and trajectories can be
altered by interventions at varying times. A developmental
focus helps to elucidate the enduring nature of challenges
related to FASD while also enabling our understanding of
the implementation of effective interventions at various
stages of life. The existing evidence illustrates a broad
range of mental wellness interventions for people with
FASD, the goals of which should be situated in symptom
improvement, functional benefits, and ultimately support-
ing quality of life.
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WEB OF SCIENCE

1 TS=(alcohol NEAR related NEAR birth NEAR defect*) OR TS=(alcohol
NEAR related NEAR neurodevelopmental NEAR disorder*) OR TS=
(alcohol-related NEAR birth NEAR defect*) OR TS=(FAES OR FAE
OR FASOR FASDORPAE) OR TS=(fetal NEAR alcohol NEAR
syndrome) OR TS=(growth NEAR/2 retard* NEAR/2 facial
abnormalit* NEAR/2 central NEAR/2 nervous NEAR/2 system NEAR/
2 dysfunction*) OR TS=(fetal NEAR alcohol NEAR spectrum NEAR
disorder) OR TS=(prenatal NEAR alcohol NEAR expos*)

Continued.

2 TS=(behavio* NEAR/2 disorder*) OR TS=(diagnos* NEAR/2
psychiatric) OR TS=(mental* NEAR/3 disorder*) OR TS=(psychiatric*
NEAR/2 disorder*) OR TS=(mental* NEAR/3 health*) OR TS=
(mental* NEAR/3 hygien*) OR TS=(suicid*) OR TS=(self NEAR/2
injur*) OR TS=(self NEAR/2 destruct*) OR TS=(self NEAR/2 harm*)

3 TS=(addict*) OR TS=(alcohol*) OR TS=(drug*) OR TS=(substance*)
OR TS=(drug adj2 seek*) OR TS=(heroin*) OR TS=(opioid*) OR TS=
(cannabis*) OR TS=(cannabinoid*) OR TS=(dronabinol*) OR TS=
(tetrahydrocannabinol*) OR TS=(THC) OR TS=(cannabidiol*) OR
TS=(marijuana*) OR TS=(hemp* ORmarihuana* OR hashish OR
ganja* OR cannabi* OR bhang*) OR TS=(cocaine*) OR TS=(crack)
OR TS=(amphetamine*) OR TS=(methamphetamine*) OR TS=
(hallucinogen*)

4 TS=(case adj2 manage*) OR TS=(hous* or lodg*) OR TS=
(methadone*) OR TS=(group* adj2 support*) OR TS=(peer adj2
support*) OR TS=(treat* or therap* or manag* or servic* or rehab*)

5 #3 OR #2
6 #5 AND #4 AND #1
7 #5 AND #4 AND #1Refined by: [excluding]: PUBLICATION YEARS:

(1992 OR 1999 OR 1991 OR 1998 OR 1990 OR 1997 OR 1989 OR
1996 OR 1988 OR 1995 OR 1987 OR 1994 OR 1984 OR 1993 OR
1982)

8 #5 AND #4 AND #1
Refined by: [excluding]: PUBLICATION YEARS: (1992 OR 1999 OR
1991 OR 1998 OR 1990 OR 1997 OR 1989 OR 1996 OR 1988 OR
1995 OR 1987 OR 1994 OR 1984 OR 1993 OR 1982) AND
LANGUAGES: (ENGLISH)

9 #8 NOT TS = animal*

COCHRANE DATABASE OF SYSTEMATIC REVIEWS

1 (alcohol adj related adj birth adj defect*) OR (alcohol adj related adj
neurodevelopmental adj disorder*) OR (alcohol-related adj birth adj
defect*) OR (FAES OR FAEOR FASOR FASDORPAE) OR (fetal
adj alcohol adj syndrome) OR (growth adj2 retard* adj2 facial
abnormalit* adj2 central adj2 nervous adj2 system adj2 dysfunction*)
OR (fetal adj alcohol adj spectrum adj disorder) OR (prenatal adj
alcohol adj expos*)

2 (behavio* adj2 disorder*) OR (diagnos* adj2 psychiatric) OR (mental*
adj3 disorder*) OR (psychiatric* adj2 disorder*) OR (mental* adj3
health*) OR (mental* adj3 hygien*) OR (suicid*) OR (self adj2 injur*)
OR (self adj2 destruct*) OR (self adj2 harm*)

3 (addict*) OR (alcohol*) OR (drug*) OR (substance*) OR (drug adj2
seek*) OR (heroin*) OR (opioid*) OR (cannabis*) OR (cannabinoid*)
OR (dronabinol*) OR (tetrahydrocannabinol*) OR (THC) OR
(cannabidiol*) OR (marijuana*) OR (hemp* ORmarihuana* OR
hashish OR ganja* OR cannabi* OR bhang*) OR (cocaine*) OR
(crack) OR (amphetamine*) OR (methamphetamine*) OR
(hallucinogen*)

4 2 or 3
5 (case adj2 manage*) OR (hous* or lodg*) OR (methadone*) OR

(group* adj2 support*) OR (peer adj2 support*) OR (treat* or therap*
or manag* or servic* or rehab*)

6 1 and 4 and 5
7 6 not animals.mp.
8 limit 7 to last 18 years
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