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Abstract

Background: Fetal alcohol spectrum disorder (FASD) is.a common developmental disability that requires lifelong and
ongoing support but is often difficult to find due to the lack of trained professionals, funding, and support available. Technol-
ogy could provide cost-effective, accessible, and effective support to those living with FASD and their caregivers.

Objective: In this review, we aimed to explore the use of technology available for supporting people living with FASD and
their caregivers.

Methods: We conducted a scoping review. to identify studies that included technology for people with FASD or their
caregivers; focused on FASD; used an empirical study design; were published since 2005; and used technology for assessment,
diagnosis, monitoring, or support for people with FASD. We searched MEDLINE, Web of Science, Scopus, Embase, APA
PsycINFO, ACM Digital Library, JMIR Publications journals, the Cochrane Library, EBSCOhost, IEEE, study references, and
gray literature to find studies. Searches were conducted in November 2022 and updated in January 2024. Two reviewers (CZC
and HW) independently completed study selection and data extraction.

Results: In total, 17 studies exploring technology available for people with FASD showed that technology could be effective
at teaching skills, supporting caregivers, and helping people with FASD develop skills.

Conclusions: Technology could provide support for people affected by FASD; however, currently there is limited technology
available, and the potential benefits are largely unexplored.

Trial Registration: PROSPERO CRD42022364885; https://tinyurl.com/3zaatu9u
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Introduction

Background

Fetal alcohol spectrum disorder (FASD) is a diagnostic
term that describes the effects of prenatal alcohol expo-
sure (PAE) on an individual [1]. Globally, it is estimated
that approximately 7.7 of every 1000 births are affected
by FASD [2]. People with FASD may experience restric-
ted growth, diminished neurological and cognitive function-
ing, and behavioral problems [1]. These symptoms result
in common disabilities, such as difficulties with memory,
language, cognition, executive function, social skills, and
attention [1]. People living with FASD face challenges with
peer relationships, education, employment, independence
[3.4], and mental health, including higher rates of suicide [5]
and lower life expectancy [6].

Early interventions [3], including assessment, diagnosis,
and effective support from a young age, are key to favora-
ble outcomes [7]. Without such interventions, people with
FASD are more likely to experience difficulties throughout
their lifetime, such as school failure, poor mental health,
and substance dependency [5,8]. However, accessing early
interventions is difficult [9], and people can experience
lengthy delays waiting for a diagnosis and support. Several
factors contribute to these difficulties including a lack of
FASD-informed and trained health professionals [10], lack
of FASD-informed support, and lack of effective interven-
tions available for those with FASD or their caregivers, [11].
Technology could offer a low-cost and effective support /to
people with FASD.

The term fechnology encompasses a range of technolo-
gies; however, in this review, we limited technology. to the
delivery of support through virtual reality (VR), computer-
based interventions, smartphone apps, artificial intelligence
(AI), telehealth, computer games, wearable technology, or
technologies that facilitate therapy or support. We use the
National Institute for Health and Care/Research (NIHR)
[12] definition of technologies that include VR assessment
or therapy, digital technologies, telehealth, computer-based
assessment or therapies, real-time monitoring and wearable
devices, smartphone apps, and sensors that can improve
patient outcomes and health service efficiencies.

Innovations in technology hold promise to drive effi-
ciencies, improve outcomes, and widen access to health
care delivery [13]./Technology can support people’s health
including aiding .diagnosisand delivering effective support.
Technology has improved diagnosis by facilitating the
detection of neurocognitive impairments experienced by those
with neurodevelopmental disorders. Technology has aided the
screening of brain anatomy and activity and the screening
of social and motor skill deficits [14,15]. Likewise, tele-
health can provide specialist expertise to individuals living
in remote communities [15,16], such as delivering FASD
assessments to people living in remote Canada [17]. Digital
interventions can support peoples’ mental health [18,19],
while for those with intellectual disabilities, digital interven-
tions can support well-being [20] and the development of key
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skills [21]. VR-delivered interventions can provide favorable
outcomes for mental illness [18,19,22,23] and pain manage-
ment [24] and improve emotional recognition for people with
autism spectrum disorder (ASD) [25] and cognitive skills for
those with attention-deficit/hyperactivity disorder (ADHD)
[26]. These technologies have been found to be capable
of delivering automated and self-directed support, at low
cost without burdening health professionals, to patients and
families with a range of conditions and disabilities [14,19].
Technology has been well received'by people with intellec-
tual disabilities [16,20,21,27], but the content needs to be
adapted to the skills and needs of the intended population
[27].

Despite the increasing adoption of technological advances
in health care delivery, tesearch on the application of such
technologies used to support or-assist people with FASD
is sparse. A systematic review conducted on the implemen-
tation of technologies to assess, monitor, and treat neurode-
velopmental disorders did not report on any FASD-related
studies [28]. To date, no study has been conducted to review
available technologies to support people living with FASD.
Much of this research has focused on digital interventions that
can reduce PAE rather than support for FASD [29]. A recent
systematic review of screening tools for FASD identified
several screening tools to support clinicians to diagnose
FASD: or fetal alcohol syndrome (FAS) [17], and telehealth
has been explored for people with FASD [30]. However, the
focus of the review was not on technology-based tools alone
[17].

Objectives

We conducted a scoping review to explore what technologies
have been applied or implemented to support caregivers and
people with FASD with assessment, monitoring, and support
and to identify current gaps and limitations within the existing
evidence base. Scoping reviews are particularly relevant
to disciplines with emerging evidence where the existence
of few randomized controlled trials makes it difficult for
researchers to conduct systematic reviews. Another strength
is that scoping reviews can include a range of study designs,
in both published and gray literature, addressing questions
beyond those related to intervention effectiveness [31].

Methods

Protocol and Registration

We conducted a scoping review following the PRISMA-
ScR (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Extension for Scoping Reviews) [32].
The review protocol was registered on PROSPERO
(CRD42022364885).

Eligibility Criteria

Studies were eligible if they met the following criteria:
technology (modified and adapted from NIHR [28]) was
intended for people living with FASD or their caregivers;
focused on FASD; used an empirical study design (qualita-
tive or quantitative); were published after 2005 (the year
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when the first FASD diagnostic criteria were made available);
included digital technology designed to aid the assessment,
diagnosis, monitoring, or support for people with FASD and
involved direct interaction from the person with FASD or
their caregiver; and were published in the English language.
We excluded technology that did not require direct interac-
tion by the person with FASD or their caregiver, such as
tools designed to assist professionals; that were noninteractive
and provided only written material, such as noninteractive
websites; and if the focus was not FASD.

Information Sources and Search Strategy

Between November 14 and November 30, 2022, we searched
the literature to identify studies that examined technology
to support people with FASD. We searched the following
databases: MEDLINE, Web of Science, Scopus, Embase,
APA PsycINFO, ACM Digital Library, JMIR Publications
journals, the Cochrane Library, EBSCOhost, and IEEE. To
find gray literature and publicly available technology, we
searched the ProQuest Dissertations and Theses database,
PROSPERO, ClinicalTrials.gov, World Health Organiza-
tion, International Clinical Trials Registry Platform, Google
Scholar (first 100 results), Apple App Store, and Google Play
Store. Searches were rerun in April 2024. Of the studies that
were included in the final analysis, we searched the refer-
ence list and identified no new references. The search terms
combined FASD and technology-related terms (see Multime-
dia Appendix 1 for an example of a search strategy). For the
gray literature, the search terms were modified when it was
not possible to combine terms.

Study Selection

Search results were extracted, and then duplicates were
removed. Then, the title and abstract were independently
screened based on the inclusion criteria by 2 reviewers (CZC
and HW). Following this, we obtained the full text of all
possible papers, and they were independently screened by 2
reviewers (CZC and HW).

Data Charting

Data were extracted to a bespoke Microsoft Excel (Microsoft
Corp) spreadsheet; one author (CZC) extracted data for all
studies, and a random sample of 10% of papers was reviewed
by another author (HW) to check reliability. The data
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extracted included author, date, full citation, country, number
and characteristics of participants, description of technology,
research approach, methods, data analysis technique, and
main findings. Any disagreement between reviewers was
resolved by consensus.

Critical Appraisal of Individual Sources of
Evidence

The methodological quality of each study was accessed using
the Mixed Methods Appraisal Tool (MMAT) [33,34]. We
chose to determine the quality/of each study to explore
the quality of literature, and all studies. were included in
the final analysis regardless of their quality. We used the
MMAT, as the quality of different study designs can be
assessed with the MMAT: The MMAT determines the quality
of each study with two' steps. First, each paper is screened
to ensure the MMAT can be applied. Then, based on the
study type, several.questions determine the quality of the
studies’ research/ approach, methodology, and results based
on each criterion for different study types. Each study has
5 quality questions applied to determine the quality of each
study, and no overall score is given, but rather each response
is considered. Two authors (CZC and HW) independently
applied the MMAT to each study, and any disagreements
were resolved through discussion with all authors.

Synthesis of Results

To synthesize technology available to support those with
FASD, a narrative synthesis was conducted [35]. The
main findings from each study were exported into NVivo
(QSR International), where they were grouped by common
technology for assessment, diagnosis, and support for FASD.
A’ narrative synthesis was conducted, as it enables the
inclusion of qualitative and quantitative findings and provides
an overview of the existing technology available to support
people with FASD [35].

Results

Selection of Sources of Evidence

Our search produced 676 results. After duplicates were
removed (n=75) and criteria were applied, 17 studies met the
inclusion criteria and were included in this review (Figure 1).
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart of included studies. FASD: fetal alcohol

spectrum disorder.

Characteristics of Sources of Evidence

In total, 17 studies [36-52] were included in this review.
All studies explored the experiences of stakeholders with
technology, but no studies included publicly available apps
or technology. Of the 17 included studies, 15 studies
[36-41,43-47,49-52] included participants; the remainder
were study protocols. In total, 231 caregivers of people with
FASD and 168 children participated. Of the 168 children, 157
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(94%) had FASD, and 11 (6%) were typically developing. All
children who participated were 18 years of age or younger,
and of these, 97 (58%) were younger than 10 years of age.
Most studies were conducted in the United States (n=10,
59%) [36,37,40,41 43-47,52], Canada (n=3, 18%) [38,39 48],
and Australia (n=2, 12%) [49,50], with 1 conducted in
South Africa (n=1, 6%) [42] and the United Kingdom (n=1,
6%) [51]. The included studies can be classified as those
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that evaluated the efficacy of a technology on an outcome
(n=8, 47%) [36,37,40,41,43-45,52], focused on the design or
implementation (n=7, 41%) [38,39,46,47,49-51], were study
protocols (n=2, 12%) [42,48], and had no published follow-up
studies. Of these studies that evaluated the efficacy (n=8,
47%), the study designs used were randomized controlled
trials (n=5, 63%) [37,40.41,43,52], case studies (n=1, 12%)
[45], and pre-post study designs (n=2, 25%) [36,44]. The type
of technologies in these studies included web-based interac-
tive platforms (n=3, 18%), VR-based technology (n=4, 23%),
computer games (n=4, 23%), apps (n=2, 12%), and interven-
tions delivered via technology (n=4, 23%).

Critical Appraisal Within Sources of
Evidence

The MMAT was applied to 15 of the 17 studies. The
tool could not be applied to 2 because they were study
protocols [42,48]. The results of the quality assessment are
shown in Multimedia Appendix 2 [36-52]. Most (n=10, 71%)
[36,38-41,44-47 A9] of the studies meet all criteria. While 3
(18%) [37.43,52] studies only meet 2 or 3 of the criteria as
the methods lacked sufficient information to determine the
quality of the studies.

Results of Individual Sources of Evidence

In total, 17 studies were included in this review, and 2 of
these studies were study protocols (see Multimedia Appendix
3 [36-52] for characteristics of individual studies).

Synthesis of Results

Overview

Our narrative analysis identified 2 main themes (assessment
and diagnosis of FASD and support) and 2 subthemes
within support (caregiver support and skill development). The
majority of technology was designed to support people: with
FASD or their caregivers. Most studies focused on support,
with only 1 study exploring both assessment and support.

Assessment and Diagnosis of FASD

Only 1 study explored the experiences of caregivers with
technology to support the assessment and diagnosis of FASD.
This study explored the perceptions of families of the use
of telehealth-assisted assessment and diagnosis of FASD in
remote communities «in Manitoba, Canada [38]. The birth
and adoptive caregivers who participated in the interviews
were satisfied with the use of telehealth to aid the assessment
processes and reduced barriers to access.

Support

Overview

All other studies focused on supporting people with FASD
or their caregiver’s following diagnosis of FASD. Two
main subthemes were identified: (1) caregiver support, where
technology was designed to support the caregivers of people
with FASD, and (2) skill development, where technology
aimed to develop skills for people living with FASD.
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Caregiver Support

Technology designed to support caregivers of people with
FASD was used in 8 studies [39,40,46-51]. These stud-
ies explored 3 distinct technologies. First, Families Mov-
ing Forward Connect [4647], an app designed to educate
and support caregivers, provided resources and opportuni-
ties to connect with others with experience with FASD.
These studies explored the design and feasibility of the app
and found the app was received positively by caregivers,
including the content of the app and the connection to others,
but some participants reported difficulty with using the app.

Second, Strongest Families. FASD [39,48], a web-based
interactive program, was designed.to promote parenting and
reduce distress in caregivers.through video or audio clips and
interactive activities. One study explored the usability of the
website through the experiences of biological and adoptive
caregivers, who found the proegram to be easy to use and
the content relevant [39]. The second study was a protocol
study with no currently available outcomes [48]. Finally,
a study explored the efficacy of web-based, in-person, and
information-only formats in supporting the knowledge and
behavioral tegulation in caregivers of people diagnosed with
FAS and partial FAS [40]. All 3 formats (online, in-per-
son, and information) showed improvements in knowledge
of behavioral regulation, but the online format showed no
improvements in actual behaviors when the in-person and
information formats did.

Finally, educational training programs delivered online
were designed to support caregivers. The Salford Parents
and Carers Education Course for Improvements in FASD
Outcomes in Children (SPECIFiC) [51] is a 7-session
educational program that was delivered online through
videoconferencing. SPECIFiC was designed to be delivered
in person; however, due to the COVID-19 pandemic, the
program was delivered remotely. Getting on With It (GOWI)
is a 6-session program delivered online via Zoom (Zoom
Video Communications) that aimed to support caregivers of
those with FASD [50]. GOWI was adapted from an in-per-
son program [53] and delivered via Zoom. The original
program consists of 1 session delivered over several weeks,
each with a different topic. Some of the topics include an
introduction to FASD and dealing with systems and getting
on with professionals [53]. These programs then developed
into Families Linking with Families, which is a 7-session
program delivered online via Zoom [49]. Caregivers who
completed GOWI and Families Moving Forward Connect
were satisfied with the program and reported improvements
in their knowledge of FASD [49,50].

Skill Development

In total, 7 studies explored the use of technology to pro-
mote skill development for people with FASD. Within this
subtheme, technology focused on the development of motor
skills, life skills, disruptive behavior, and executive function-
ing.

JMIR Ment Health 2024 | vol. 11 1e51074 1 p. 5
(page number not for citation purposes)


https://mental.jmir.org/2024/1/e51074

JMIR MENTAL HEALTH

Motor Skills

In total, 3 studies [43,44,52] explored the efficacy of
Sensorimotor Training to Affect Balance, Engagement and
Learning (STABEL) technology, a VR program that required
children and adolescents with FASD to complete virtual tasks
while the surface they were standing on changed. STABEL
was designed to improve balance and motor skills for those
living with FASD. STABEL was found to be engaging and
showed improvement in motor skills for those with FASD
who were assigned to the STABEL group relative to a control

group.
Life Skills

In total, 2 studies [36.45] explored technology that focused
on developing life skills, specifically fire and road safety,
for children younger than 10 years of age with FASD. Both
technologies required children to complete tasks in either a
VR or computer-based game. The tasks focused on devel-
oping the relevant fire and road safety steps that would
be translated into real-world settings. Across both studies,
people with FASD effectively learned road and fire safety
skills. However, when the road and fire skills were tested
in real-world settings 1 week after receiving the technology,
participants did not maintain the skills they had developed.

Disruptive Behavior

In total, 2 studies [37,41] explored the GoFAR program, a
3-component program aimed to reduce disruptive behaviors.
In this program, children younger than 10 years of age with
FASD use a computer game, where they navigate characters
through a range of challenges designed to improve self-regu-
lation. Therapy sessions are offered for the primary parents
or caregivers of the children to educate them to/promote
self-regulation. Then, behavior analogy therapy is offered
for the child and caregiver to support the implementation of
behavior in real-life settings. The program was well received
by caregivers and people with FASD. For individuals with
FASD, the program showed improvements in behavioral
skills and a reduction in disruptive behavior.

Executive Functioning

One protocol planned to test the efficacy of a game devel-
oped by the Foundation of Alcohol Related Research (FARR)
known as the FARR game [42], a computerized cognitive
training game in which people with FASD must navi-
gate through more/demanding cognitive tasks, designed to
improve attention; memory;-inhibition, and working memory.
At the time of this review, no publication with outcomes for
this protocol was available:

Stakeholder Engagement

Of the studies that were included in the review, none involved
caregivers or people living with FASD in the design or
development process. Two studies sought caregiver input into
the design and usability of an app and web-based program
during the development of the technology [39,47]. However,
the content and design of the app had been largely established
prior to stakeholder engagement.
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Discussion

Principal Results and Summary of
Evidence

Although research is limited, there is growing evidence to
show that technology can support skill development for
people with FASD and support the well-being of caregivers
of those with FASD. Of the few studies, most focused on
developing skills for those with FASD and showed improve-
ments in motor skills, life skills, disruptive behavior, and
executive functioning. Technology has only been investigated
in few of the neurocognitive domains PAE can affect, such
as affect regulation and behavioral regulation [1]. A small
number of studies have explored the use of technology to
support caregivers. These studies showed that the technol-
ogy (such as app, telehealth, and web-based programs) is
well received and useful to caregivers. This review suggests
that technology could be a viable option to support people
with FASD and their caregivers, but currently technology is
underused and remains-largely unexplored.

Assessment and Diagnosis of FASD

Evidence suggests that professionals feel unprepared to
support and diagnose people with FASD [10,54] and can hold
stigmatizing beliefs [55]. This stigma and lack of knowledge
of health professionals can result in hesitancy to diagnose
people, with FASD and long wait times for a diagnosis.
Significant delay between seeking help and a confirmed
diagnoses of FASD can lead to poor outcomes for both
the families and individuals. Technology potentially offers
a way of improving the diagnostic pathway for FASD. For
example, there is growing evidence supporting the potential
for using telehealth and computer-based assessment methods
to improve access to assessment and diagnosis of ASD [15].
Yet, the use of telehealth for those with FASD has only been
explored in 3 studies [38,56,57], of which only 1 looked at the
experiences of caregivers [38], which showed that telehealth
can bring FASD diagnosis and support to those living in
remote locations. Similarly, technology has been used to
aid health professionals in diagnosing people with FASD
[17]. Future research could explore the use of technology to
facilitate self-screening of suspected FASD, such as detecting
common difficulties experienced by those with FASD. If
technology could screen for FASD, this could encourage the
seeking of formal diagnosis, therefore facilitating a formal
diagnosis.

There is potential for emerging technologies, like Al and
machine learning, to be of use in assessment and diagnosis,
although we did not find any examples in our scoping review.
For example, combining facial recognition software and Al
could be used to detect facial dysmorphia in FAS. Addi-
tionally, recent studies have made use of machine learning
models to analyze brain imaging data to improve diagnosis
and treatment outcomes for ADHD [58]. Telehealth solutions
incorporating virtual assessments and consultations could
provide FASD assessment, diagnosis, and support to those
living in remote locations or underserved areas.
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Support and Interventions

People with FASD and their caregivers often experience
difficulties accessing support due to a lack of support
available, trained professionals [8,37], and funding to access
services. Despite a rapid growth in the use of telehealth,
computer-based therapies, and digital technologies to support
physical and mental health [18,19], relatively few technolo-
gies have been designed specifically for FASD. As technol-
ogy has showed promise in supporting those with intellectual
disability [20,21,27], ASD [25], and neurodevelopmental
disabilities [14], technology could provide effective support
to those with FASD. For instance, telehealth has been used
extensively in delivering health care remotely to those with
intellectual disabilities [16]. Future research could explore the
use of telehealth services to provide support for FASD to
families living in remote areas or to enable the delivery of
group-based parent training.

International reviews indicate that VR experiences can
support people with anxiety [22] and depression [59] and
support mental health for those with intellectual disabilities
[20]. Specifically, VR programs have been used to improve
attention and memory for people with ADHD [26] and
emotional recognition for those with ASD [25]. Our review
shows that VR can improve motor skills [43,44] and safety
skills [45] for people with FASD, demonstrating the potential
for VR technology to target specific skill development for
those with FASD.

In addition, VR enables people to be immersed: in a
virtual world and situations, to experience situations to
develop skills, and to experience the viewpoint of other
people. VR can promote perspective taking and empathy
and allow people to experience a condition, which' in turn
has the potential to reduce stigma toward those with mental
illness [40], depression [41], and schizophrenia [13]. People
with FASD can experience poorer mental health/[5,38], in
part driven by stigma [39], social isolation, and everyday
difficulties people with FASD experience [7]. Professionals
believe that FASD can be a highly stigmatized disability
[54,55]. Therefore, VR experiences for professionals might
promote understanding and reduce FASD stigma.

There is currently no published research on the use of
real-time monitoring and wearable devices to support people
with FASD. Wearable devices, such as those that monitor
real-time body signals of heartbeat and respirations for stress
level, have been used to capture stress response in daily
life in children with ASD [60]. The findings can aid the
development of real-time interventions and tailored treatment.
A systematic review on. wearables and mobile technolo-
gies interventions in ASD ‘alone found 83 publications
[61]. Compared with other neurodevelopmental disorders,
we found the use of technological advances in FASD to
be limited. Similar technology, wearable technology, VR
experiences, and telehealth could support those living with
FASD and their caregivers. Therefore, future research could
adapt and co-design technology for those with FASD.
The potential of technology for supporting individuals and
caregivers living with FASD is largely unexplored. However,
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there may be challenges to adopting these technologies, such
as cost of equipment, training requirements, and issues with
data quality [62,63].

Support Across the Life Span

The challenges people with FASD experience persist
throughout their lifetime [9]. Those who are not provided
with adequate and early support are likely to experience
challenges with employment, independence, living situations,
and forensic engagement [3,8]. In‘this review, no technol-
ogy or studies explored the use of technology to support
people older than 18 years of age. FASD research rarely
focuses on those older' than. 18 years of age living with
FASD [11]. This gap is problematic, given that people with
FASD require lifelong support, and with very little support
and trained professionals available, technology could provide
a cost-effective and potentially effective avenue to support
people with FASD.

Given the potential of technology to support those with
FASD and their caregivers, there is a need to advocate for
policy changes to investigate, develop, and sustain technology
for those with FASD. Digital platforms could be used to
facilitate collaboration between policy makers, researchers,
health care providers, and community stakeholders to develop
evidence-based policies and allocate resources. By focus-
ing on policies and solutions, researchers, practitioners, and
policy makers can harness the potential of digital solutions to
improve the prevention, diagnosis, intervention, and support
for individuals affected by FASD, ultimately enhancing their
quality of life and well-being.

End-User Involvement

Technology designed for caregivers and people with FASD
could be best created through consultation and feedback
from those whom the technology is intended for; however,
only 2 studies in our review sought feedback from end
users in the development and only after the material had
largely been finalized. Evidence consistently suggests the
importance of stakeholder engagement during the develop-
ment process [64,65]. People with FASD can face unique
challenges with executive functioning, memory, and attention
[1], which could affect their ability to engage with and gain
benefits through technology. The diversity of individuals with
FASD must also be considered when developing technologi-
cal tools. If people with FASD and their caregivers are not
considered in the development of technologies, it could drive
health inequities, as the support and interventions are less
likely to be accessible to people with FASD. Therefore, it is
important to involve and respond to stakeholder voices at all
stages of developments to increase the uptake and usability
of technology. Future research needs to explore the accessi-
bility of technology, feasibility of types of technologies, and
the type of technology solutions that would support those
with FASD. Identifying the views of those with FASD on
technology can provide insight into the main ethical issues
of concern and could lead to effective solutions and supports
that could be scaled up.
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Limitations

Our review may be limited through the databases and search
terms that were used. We used a broad definition of tech-
nology to capture the wide-ranging and rapidly advancing
field. However, our definition of technology may have limited
our searches to identify different types of technology. A
scoping review enables us to include unpublished literature
and publicly available technology such as through the app
store. As with any scoping review, we are unable to exam-
ine the effectiveness of technology for those with FASD but
rather just explore the scope of the existing technology.

It should also be noted that technology might be used in
clinical practices, but in this review, we have found limited
published evidence about efficacy, costs, or user impact.
Technology is an area of rapid development, and there are
likely barriers between the use of technology in research and
its use clinically. Future research, such as pragmatic trials
and service evaluation to evaluate the real-world impact of
technology in clinical practices, is needed.

Chu et al

Conclusions

The potential for technology to provide vital support to
people living with FASD and their caregivers is largely
unexplored. Present examples are limited to specific skills
and caregiver support. Learnings can be drawn from the
ASD field where transformative technological advances have
been examined and applied to those with ASD in clinical
and real-world practices. There are areas for development of
tools and technology to promote skill development, connec-
tion to others affected by FASD, and well-being and provide
cost-effective diagnosis, assessment, and support for the those
affected by FASD. The value of technologies is yet to be
applied in any area of FASD, despite a growing demand for
more effective and efficient services. There is an urgent need
to explore the opportunities offered by technology to support
those living with FASD:.
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ASD: autism spectrum disorder

FARR: Foundation of Alcohol Related Research

FAS: fetal alcohol syndrome

FASD: fetal alcohol spectrum disorder

GOWI: Getting on With It

MMAT : Mixed Methods Appraisal Tool

NIHR: National Institute for Health and Care Research

PAE : prenatal alcohol exposure

PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews
SPECIFiC: Salford Parents and Carers Education Course for Improvements in FASD Outcomes in Children
STABEL: Sensorimotor Training to Affect Balance, Engagement and Learning

VR: virtual reality
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