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Abstract

Background: People with autism spectrum disorder (ASD) face many psychosocial challenges throughout life,
highlighting the need for programs and resources promoting psychosocial wellbeing. Indigenous peoples with ASD
and/or other neurodevelopmental disorders must overcome cultural and social barriers to access such supports.
This study aimed to identify psychosocial programs and resources developed world-wide for this population by
systematically reviewing research evaluating programs aiming to promote the psychosocial wellbeing of this
population and/or their caregivers; and collating and reviewing resources developed to promote their psychosocial
wellbeing.

Methods: Searches were last conducted in December 2019. The systematic review searched 28 electronic
databases, and 25 electronic databases were searched for resources promoting psychosocial wellbeing. Additional
published and unpublished studies were identified from relevant reviews, authors of eligible articles, and experts
working in Indigenous Health. Articles and resources were screened for inclusion using pre-defined criteria. Articles
included in the systematic review were assessed for quality using the Mixed Methods Assessment Tool. The
diversity and paucity of outcomes reported precluded pooling of study findings for meta-analysis.

Results: Seven articles situated in the USA (2), Canada (3) and Australia (2); and eleven resources developed in
Australia (9), Canada (1) and New Zealand (1) met inclusion criteria. All articles showed some promising findings for
improving psychosocial wellbeing for Indigenous children with ASD and/or another neurodevelopmental disorder,
and 5 of 7 evaluated the cultural adaptation of an existing evidence-based program for an Indigenous population.
However, methodological quality was moderate or low (57% and 43% of articles respectively) and no studies had
adult participants. The psychosocial wellbeing supports provided by the 11 resources included psychoeducation,
community support, and services/workshops.
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Conclusions: Despite the paucity of research and resources found, important exemplars demonstrate that existing
programs can be adapted to support Indigenous people with ASD and other neurodevelopmental disorders. While
future policy should endeavour to facilitate Indigenous people’s access to support services, and encourage researchers
to develop and evaluate programs promoting psychosocial wellbeing for this population, given complexities of
designing and evaluating new programs, careful and appropriate cultural adaptations of existing evidence-based
programs would increase feasibility of ongoing research without compromising outcomes.

Keywords: Systematic review, Interventions – psychosocial/behavioural, Autism spectrum disorder,
Neurodevelopmental disorder, Indigenous, First nations, Psychosocial wellbeing programs, Psychosocial wellbeing
resources, Mental health

Background
The United Nations defines Indigenous peoples as the de-
scendants of those who inhabited a country or a geo-
graphical region at the time when people of different
cultures or ethnic origins arrived [1]. Any population that
was/are the First People of their Nation will respectfully
be referred to herein as Indigenous and in no way asserts
that they are one group of people.

Factors that impact the prevalence estimate of autism
spectrum disorder (ASD) in Indigenous populations
The prevalence of ASD is increasing due to the expan-
sion of the diagnostic criteria in 1994, better reporting
practices, increased awareness of the disorder, increased
diagnosis at an earlier age, and better access to services
[2–5]. Although the prevalence of ASD worldwide has
increased, prevalence in Indigenous populations is
largely unknown, with rates often assumed to be equal
to the national average [6, 7]. This lack of knowledge
may create a problem of health inequity for Indigenous
individuals and their caregivers. Hence, additional inves-
tigation is required to identify the prevalence and experi-
ence of Indigenous people with ASD, and to ascertain
and address the gap in required services. Disability is a
concept that people conceptualise in different ways de-
pending on their cultural values, beliefs, and socio-
historical context [8]. Research on the experience of dis-
ability in Aboriginal and Torres Strait Islander people in
Australia shows that they do not have a word for disabil-
ity, as it is inconsistent with their overarching values of
diversity and inclusion [9]. As the Diagnostic and Statis-
tical Manual of Mental Disorders (5th ed.; DSM 5) [10]
is based on a Western, medical, deficit model, it has
been argued that this model may not be applicable to, or
accepted by, Indigenous peoples due to the discordance
with Indigenous cultural values of diversity and inclusion
[9]. This impacts prevalence estimates as Indigenous
people who do not consider their diversity as a disability
are less likely to seek out a diagnosis.
In Australia, culture and language barriers contribute

to the under-diagnosis of ASD within the Indigenous

population [11]. Some characteristics, such as avoiding
eye contact, may not be considered problematic in Indi-
genous cultures [12]. Diagnostic and assessment tools
currently being used lack cultural sensitivity [13, 14].
Stereotyping and ethnic biases are another obstacle to
accurate diagnosis. Indigenous children in Australia are
reported as more likely to receive a diagnosis of intellec-
tual disability than any other developmental disorder
[11, 15]. In some ethnic groups, it appears that profes-
sionals are less likely to consider comorbid developmen-
tal disorders if the child already has a diagnosis of
intellectual disability [16].
Accurate understanding of prevalence is also limited

by accessibility and cultural sensitivity of services that
provide accurate diagnoses of ASD. Indigenous people
living in remote areas have limited access to assessment
and diagnostic facilities [15, 17]. In addition to limited
access, the history of oppression and colonisation may
discourage people in Indigenous communities from
seeking help from government services [18]. When Indi-
genous people do engage with support services, they
often report feelings of intimidation and that they had
not felt welcomed or heard [19].
As previously established, prognosis improves with

early diagnosis and treatment [20–22]. Current best
practice recommends that behavioural and cognitive in-
terventions are used in conjunction with psychotropic
medication as the primary treatment for ASD character-
istics [23, 24]. Due to the persistent nature of ASD char-
acteristics, the difficulties experienced by this population
rarely improve without support [25]. As there are a
number of barriers that prevent Indigenous people from
accessing an accurate diagnosis, it is probable that there
are a number of Indigenous people with ASD character-
istics who are denied appropriate and timely treatment.

Psychosocial challenges across developmental stages
Accurate diagnosis and access to appropriate resources
is important for providing support at each developmen-
tal stage. The overarching psychosocial challenges expe-
rienced by Indigenous people with ASD tend to be
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present across the lifespan (e.g., comorbid diagnoses and
difficulties with social relationships). These challenges
and their associated consequences do however manifest
differently for children, adolescents and adults, and can
be complicated by psychosocial difficulties encountered
at different developmental stages. There is therefore a
need for resources and support programs for people
with ASD throughout the lifespan [26].
Children with ASD are more likely than their neuroty-

pical peers to receive a comorbid diagnosis of a depres-
sive disorder, anxiety disorder, obsessive-compulsive
disorder, or Attention-Deficit/Hyperactivity Disorder
(ADHD), which is associated with decreased wellbeing
of parents and siblings, increased problems with social
skills, and decreased quality of life [27]. Some children
with ASD are less emotionally ready to start school [28].
Difficulties with social interactions, when combined with
the expression of the core ASD characteristics (e.g., re-
petitive and restricted behaviours and thoughts, lack of
assertiveness, heightened behavioural reactions), can in-
crease the likelihood of peer rejection, with 63% of chil-
dren with ASD falling victim to bullying [29]. The
transition to adolescence is associated with increased
pressure to develop social connections, but the psycho-
social challenges of ASD can reduce opportunities to de-
velop social skills, reduce capacity to build and maintain
friendships, and perpetuate feelings of social isolation
and loneliness [30–33]. Adolescents with ASD have a
higher risk of developing comorbid depression [34, 35].
Affect regulation, the unconscious or conscious strat-
egies that a person uses to change the intensity or dur-
ation of their emotional experience, presents another
challenge for adolescents with ASD [36, 37]. Adolescents
with ASD are more likely to use maladaptive techniques,
such as avoidance and venting [38], defence and crying
[39], averted eye contact [40], suppression [41], and
blaming of others [42]. The effects of comorbid psycho-
pathology during adolescence can persist into adulthood,
and negatively impact on the wellbeing of adults with
ASD [27, 43]. Adults with ASD and comorbid depres-
sion are less likely to engage in and complete tertiary
education [44, 45], and characteristics of ASD and co-
morbid psychopathology can provide barriers to employ-
ment [46, 47]. The initiation and maintenance of
romantic and sexual relationships can also be difficult
for people with ASD due to deficits in social skills and
concerns about fulfilling relationship expectations [48].

Supporting caregivers of people with ASD
A multi-level ecological approach acknowledges that
people with ASD are supported by a number of people
at different proximities, including parents, family mem-
bers, foster carers, tutors, teachers, schools and commu-
nities [49] referred to as caregivers from hereon.

Difficulties experienced by children and young adoles-
cents with ASD can lead to heightened stress and con-
flict for caregivers [50]. Research into the broader
autism phenotype demonstrates a modest hereditary link
in the diagnosis of ASD [51], with siblings, parents, and/
or grandparents commonly exhibiting a milder form of
ASD characteristics. Parents who display the broader
autism phenotype report higher levels of stress and de-
pression than norms [52]. A range of mental health and
wellbeing programs have demonstrated positive psycho-
social outcomes for parents and siblings of children and
young people with ASD [53–55].
Working with students with ASD can also present

unique challenges for schools and teachers. Students
with ASD are significantly more likely than their neuro-
typical peers to require educational, vocational, or social
support services [56]. However, many teachers report
that they are underprepared and lack the confidence to
provide the support that students with ASD require in
the classroom [57].

This study
Many of the existing interventions for people with ASD
include behavioural approaches that focus on developing
cognitive, communication, and language skills rather than
addressing the aforementioned psychosocial challenges
that many people with ASD experience [28, 51, 58]. The
psychosocial challenges experienced across the lifespan by
Indigenous people with ASD and their caregivers highlight
the need for programs (i.e., supportive programs, work-
shops, interventions or strength-based therapy) and
strength-based resources (e.g., psychoeducation, commu-
nity support platforms, and services) that promote the
psychosocial wellbeing of this population. We adopt the
definition of psychosocial wellbeing that encompasses
emotional wellbeing (feelings of positive affect such as
happiness and hopefulness, life satisfaction, and quality of
life), psychological wellbeing (positive functioning, self-
acceptance, personal growth, resilience, and fulfilment),
and social wellbeing (connectedness, feeling valued by so-
ciety, thriving in social relationships, and/or enjoying spir-
itual health) [59].
This study was initially intended to focus on the popu-

lation of Indigenous people of any age who display char-
acteristics, or have a diagnosis, of ASD. However, our
initial review of the literature found a dearth of informa-
tion for Indigenous people with ASD. We therefore ex-
panded our search to include all neurodevelopmental
disorders in order to elicit research on programs and re-
sources that might either be more generically applicable,
able to be readily adapted for an ASD population, or
serve as a model for future research in this area. Hence,
this study will focus on the population of Indigenous
people of any age who display characteristics, or have a
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diagnosis, of ASD and/or another neurodevelopmental
disorder categorised in DSM 5 [10]. This study will aim
to discover which psychosocial programs and resources
have been developed anywhere in the world to support
this population by:

1) systematically reviewing research articles evaluating
programs developed and trialled with the aim of
improving psychosocial wellbeing for this
population and/or their caregivers, and

2) collating and reviewing resources (including
programs, support services, community services,
community groups, and online resources) developed
to boost psychosocial wellbeing for this population
and/or their caregivers.

Methods
Systematic review of psychosocial programs
The systematic review was conducted according to the
procedures outlined in the Preferred Reporting Items for
Systematic Review and Meta-analysis (PRISMA) state-
ment [60].

Search strategy
The search strategy was designed to detect studies rele-
vant to Indigenous people (e.g., Aboriginal, Maori, Native
American, First Nations) with characteristics or a diagno-
sis of a neurodevelopmental disorder (e.g., ASD, intellec-
tual disability, specific learning disorder, ADHD) that
described a support (e.g., therapy, program, resource,
intervention) designed to improve psychosocial wellbeing.
No publication status restrictions were applied. Further,
no language restrictions were applied as the researchers
have had past success translating the text of non-English
articles into English using Google Translate (Google,
Mountain View, California), and contacting authors of
translated articles for clarification when required. A stand-
ard search string was used for most databases; however,
where search space was limited, one of two simplified
search strings was used (see Tables 3 and 4 in Appendix
1). When unable to use the simplified search strings, one-
word searches were conducted. The detailed searches are
described in Tables 5 and 6 in Appendix 2. A research li-
brarian was consulted when developing the strategy in
order to ensure the appropriateness of its scope.
Electronic searches covered 25 databases of peer

reviewed, published research; and three grey literature
databases (Open Grey, Open Access Theses and Disser-
tations, and ProQuest Dissertations and Theses Open)
(see Appendix 3). As the researchers’ interest and work
in this area increased over time, searches were con-
ducted initially on the 12th and 20th of December 2017,
and were repeated three times, with the final searches
conducted on the 26th and 27th of November 2019. A

combination of subject headings and keywords were
used in all searches, including Emtree headings and
MeSH terms in EMBASE and PubMed respectively. In
addition, reference lists of eligible articles and related re-
views were examined to locate studies that potentially
met the search criteria, and researchers in the field and
members of organisations providing support to Indigen-
ous people with characteristics or a diagnosis of ASD
and/or other neurodevelopmental disorders were con-
tacted by email to request details of additional studies
that met the inclusion criteria.

Study eligibility criteria
Articles were deemed eligible if they described: (a) an
intervention, support, initiative or strength-based ther-
apy that had been developed and trialled (b) which
aimed to improve the psychosocial, emotional, mental,
and/or spiritual health, wellbeing, resilience, adaptive
functioning, or connectedness of (c) Indigenous children,
adolescents, and adults who (d) displayed characteristics
of, or were diagnosed with, ASD or any other neurode-
velopmental disorder listed in current or previous ver-
sions of the DSM 5 [10], such as Asperger syndrome,
childhood disintegrative disorder, and pervasive develop-
mental disorder not otherwise specified (PDD-NOS), (e)
and/or their caregivers. Articles in any language, con-
ducted anywhere in the world, with any design, and from
any date were considered eligible. In order to focus on
programs promoting psychosocial wellbeing, articles that
described pharmacological or educational interventions,
supports, or outcomes were excluded.

Study quality assessment
The methodological quality of studies extracted for the
systematic review was assessed independently by two re-
viewers (JO and RK) using the Mixed Methods Appraisal
Tool (MMAT), version 2018 [61]. The MMAT provides
a checklist of criteria relating to study design and selec-
tion bias, sample size, data collection methods, interven-
tion integrity, and data analysis and interpretation for
appraising the quality of quantitative, qualitative and
mixed methods studies included in systematic reviews. It
has been found to be reliable, efficient and to have dem-
onstrated content validity [62–64]. The reviewers’ find-
ings were compared and discussed, with discrepancies
resolved by consensus. For each study, the percentage of
methodological quality criteria endorsed guided whether
the study quality was assessed as “high” (≥ 80%), “mod-
erate” (41–79%) or “low” (≤ 40%).

Data extraction and data synthesis
The results from all searches were exported into the
EndNote (version X8) citation manager where duplicates
were removed. Data extracted from eligible articles
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included authors, year published, study setting/location,
publication type, description of the program, number of
participants, study design, study findings or outcomes,
and research strengths and limitations. The diversity and
paucity of outcomes reported precluded the pooling of
study findings for meta-analysis. Instead, findings were
summarised using a narrative approach.

Catalogue of psychosocial resources
Search strategy
The search strategy was designed to identify psycho-
social resources developed to improve the psychosocial
wellbeing of Indigenous people (e.g., Aboriginal, First
Nations, Maori, Native American) with neurodevelop-
mental disorders (e.g., ASD, Asperger syndrome, intel-
lectual disability). A research librarian was consulted
when developing the strategy in order to ensure the ap-
propriateness of its scope and efficacy. No language re-
strictions were applied. The search string used in all
database searches was: (Indigenous OR “First Nations”
OR Aborigin* OR “First Nation” or Aboriginal) AND
(Asper* OR Autis* OR “Neurodevelopmental Disorder”
OR “Autism Spectrum Disorder”). The delimiters (Inci-
dence OR Prevalence OR Rates) were utilised to exclude
such studies in order to increase the efficacy of search
string output.
Electronic searches covered 21 databases of peer

reviewed, published research; and four grey literature da-
tabases (Google Scholar, Microsoft Academic, Advanced
Google search engine and Quick Find from the Queens-
land University of Technology library) (see Appendix 4).
As the researchers’ interest and work in this area in-
creased over time, searches were conducted initially on
the 12th and 20th of December 2017, and were repeated
three times, with the final searches conducted on the
3rd and 4th of December 2019. In addition, reference
lists of eligible articles and related reviews were exam-
ined to locate studies that potentially met the search cri-
teria; and authors of the studies included in the
systematic review described in this manuscript, re-
searchers working in the field of Indigenous Health Re-
search, and members of organisations providing support
to Indigenous people with a diagnosis or characteristics
of ASD and/or other neurodevelopmental disorders were
contacted by email to request details of additional stud-
ies (regardless of publication status) that met the inclu-
sion criteria. The developers and co-ordinators of the
resources included in the review were also contacted.

Study eligibility criteria
Resources were deemed eligible if they described: (a) a
psychosocial, mental health and/or strength-based re-
source that was developed or trialled for implementation
with (b) Indigenous children, adolescents or adults who

(c) displayed characteristics of, or were diagnosed with,
ASD or any other neurodevelopmental disorder listed in
current or previous versions of the DSM 5 [10], such as
Asperger syndrome, childhood disintegrative disorder,
and pervasive developmental disorder not otherwise spe-
cified (PDD-NOS), (e) and/or their caregivers. Resources
in any language, from anywhere in the world, with any
design, and from any date were considered eligible.

Data extraction
The results from all searches were exported into the
EndNote (version X8) citation manager where duplicates
were removed. The titles and abstracts of the remaining
articles were manually screened, and ineligible articles
removed. For articles that remained, the full texts were
assessed against the selection criteria.

Results
Systematic review
Figure 1 illustrates the article selection process for the
systematic review. Database searches returned 827 re-
cords (hereafter referred to as articles), 18 of which were
reviews, leaving 809 potential articles, all written in Eng-
lish. The reference lists of the 18 reviews were manually
perused for articles that met the eligibility criteria, with
no additional articles identified. Contacting researchers
and organisations yielded 4 additional articles, all of
which were excluded as they did not meet the eligibility
criteria. Examining the 809 articles for duplicates re-
sulted in 234 duplicates being removed. The remaining
575 articles were screened independently by 3 re-
searchers, and discrepancies were discussed until con-
sensus was reached. The first level of screening involved
examining article titles, reading their abstracts when
further information to assess eligibility was required, and
resulted in the exclusion of 534 articles. The full texts of
the remaining 41 articles were read to assess eligibility
for inclusion, with 34 articles excluded. Hence, seven ar-
ticles met the eligibility criteria.
The seven articles that met the eligibility criteria (see

Table 1) were derived from 5 studies reported in 5 peer-
reviewed journal articles and 2 dissertations. Over half
of the articles used a qualitative design (n = 4, 57%), with
the remaining articles employing a mixed-methods (n =
2, 29%) or a quantitative before and after design (n = 1,
14%). Quality assessment rated the quality of the major-
ity of articles (n = 4, 57%) as moderate, and the quality of
the remaining articles (n = 3, 43%) as low.
All articles identified by the systematic review reported

success across a range of psychosocial outcomes. The
studies described in six of the articles showed positive
outcomes associated with the implementation and evalu-
ation of programs designed specifically for Indigenous
people with ASD, including improvements in personal
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(e.g., mood, self-esteem, relaxation, self-regulation, ex-
ecutive functioning; see Table 1, Articles A, B, D, F, &
G), social (e.g., social skills, emotional awareness, eye
contact; Articles A - C), cognitive (e.g., concentration;
Articles A & D), and communication outcomes (Articles
A & D). The seventh article (Article E) reported
favourable evaluations of a resource designed to assist
with the cultural adaptation of an existing program
when working with Indigenous children with ASD and
their families.
Bettag (Article A) [65] described a program that aimed

to improve the developmental (cognitive and communi-
cation) outcomes of young children with developmental
delay by strengthening parent/caregiver-child relation-
ships and enhancing parenting and teaching skills, and
used validated self-report scales and semi-structured

observational assessments to measure outcomes. Other
articles, Keightley et al. (Article B) [66] and Lindblom
(Articles C & D) [67, 68] used theatre-based activities or
traditional and non-traditional music in programs with
Indigenous children with developmental impairment or
ASD. According to observational reports from re-
searchers, and anecdotal evidence gathered from inter-
views with participants and caregivers, the programs
achieved increased inclusion, improved mood, and in-
creased relaxation in participants. Three of the seven ar-
ticles described programs that had been adapted for use
with Indigenous populations. Najera (Article E) [69]
evaluated the effectiveness of a resource that aimed to
support tutors to culturally adapt an Adaptive Behav-
ioural Analysis (ABA) program when working with Indi-
genous children with ASD and their families. The

Fig. 1 PRISMA flow diagram showing the article selection process for the systematic review
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Table 1 Summary of studies that met the criteria of the systematic review

Author
Date
(Study
location)

ID Type and title Description and aim Study design,
participants, and
quality (MMAT)

Findings Strengths and limitations

Bettag,
2016
(Hawaii)
[65]

A Dissertation: Analysis of
the adaptation of the
responsive teaching
paradigm to serve
predominantly native
Hawaiian communities: A
framework for guiding
culturally appropriate,
family-centered,
relationship-based early
childhood services.

Adapted and
implemented a play-
based, relationship-
oriented program in low
SES Native Hawaiian com-
munities to strengthen
caregiver-child relation-
ships and improve chil-
dren’s developmental
functioning.

Mixed methods
naturalistic before
and after design.
N = 44
Children (0–5 years)
with developmental
delay and their
families.
Quality: Moderate.

Significant increase in
children’s post program
developmental outcomes
across personal, social,
cognitive, and
communication domains.
Significant improvements
were seen in the
relationship between
caregiver and child after
completing the program.
Caregivers reported a
high degree of
satisfaction with the
program and its benefits.

Each family received an
in-home program of 24
weekly sessions tailored
for their strengths and
needs.
Used validated pre and
post scales and semi-
structured assessments.
Non-randomised single
group study.
Emphasis on naturalistic
validity and accessibility
decreased experimental
control and undercut
causal relationship
between program
completion and
outcomes.
Errors in coding of pre
and post interaction
videos led to lower inter-
rater reliability of semi-
structured assessments.
Findings were derived
from the quantitative
data only.
Attrition bias (61%
attrition) threatens study
validity.

Keightley
et al., 2018
(Canada)
[66]

B Article: Investigating a
theatre-based interven-
tion for Indigenous youth
with Fetal Alcohol
Spectrum Disorder
(FASD)

Used theatre-based activ-
ities (e.g., voice work,
breathing, group dynam-
ics) to facilitate social and
emotional awareness of
Indigenous children with
developmental impair-
ment associated with
FASD.

Qualitative
exploratory case-
series design.
N = 3
Children (9–14 years)
with FASD or alcohol-
related
neurodevelop-mental
disorder.
Quality: Moderate.

Qualitative data from
participants, parents, and
program facilitators 2
weeks post-program
showed improvements in
self-esteem, social skills,
and emotional awareness.

Included culturally
relevant activities in the
program (e.g., medicine
wheel crafting,
drumming).
Non-randomised single
group study
Only anecdotal data was
gathered from focus
group follow up
interviews, and not all
participants contributed
to the data.
Small sample size.

Lindblom,
2017
(Canada)
[67]

C Article: ‘It gives them a
place to be proud’- Music
and social inclusion. Two
diverse cases of young
First Nations people
diagnosed with autism in
British Columbia, Canada.

Used Indigenous music
as a tool to promote a
sense of inclusion in
Indigenous children with
ASD.

Qualitative
ethnography and
Indigenous research
methods design.
N = 2
Children with
Indigenous status and
ASD (1 boy: 8 years
old; 1 girl: 16 years
old).
Quality: Low.

Qualitative data
suggested that traditional
and contemporary music
can be used to facilitate
inclusion for Indigenous
children with ASD
through increased
connection with people
around them, including
increased eye contact,
singing, and playing of
instruments together.

Researcher collaborated
with traditional Elders
and knowledge holders.
Gathered data from semi-
structured interviews, ob-
servations, field notes,
and videos.
Conducted follow up
interviews 12 months
post intervention to
strengthen interpretation
of results.
Non-randomised single
group study.
Small sample size.

Lindblom,
2017
(Canada)
[68]

D Article: Exploring autism
and music interventions
through a First Nations
lens.

Qualitatively explored the
meaning, purpose and
use of music for First
Nations children with
ASD.

Qualitative
ethnography and
Indigenous research
methods design.
N = 5
Children with

Qualitative data
suggested that music can
improve mood,
communication,
relaxation and focus
during study for First

Researcher collaborated
with traditional Elders
and knowledge holders.
Gathered data from semi-
structured interviews, ob-
servations, and videos.
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Table 1 Summary of studies that met the criteria of the systematic review (Continued)

Author
Date
(Study
location)

ID Type and title Description and aim Study design,
participants, and
quality (MMAT)

Findings Strengths and limitations

Indigenous status and
ASD (4 boys: 6, 8, 12
and 15 years old; 1
girl: 16 years old).
Quality: Low.

Nations children with
ASD.

Conducted follow up
interviews 12 months
post intervention to
strengthen interpretation
of results.
Non-randomised single
group study.
Small sample size.

Najera,
2012
(USA) [69]

E Dissertation: Adaptive
behavioural analysis
(ABA) in Native American
homes: A culturally
responsive training for
paraprofessionals.

Developed and evaluated
a culturally adapted 3
module training resource
for ABA tutors providing
home-based support for
Indigenous children with
ASD.

Qualitative design.
N = 3
Mental health
professionals with
experience of ABA
and who worked
with Native American
populations.
Quality: Moderate.

Evaluators concluded that
the resource required
further development but
could be used to support
ABA tutors working with
Native American families.

Developed a culturally
responsive training
resource for ABA delivery
in Native American
homes.
Evaluators had experience
of ASD and working with
Indigenous people.
Non-randomised single
group study.
Small sample size.
Only one evaluator
identified as Indigenous.

Wagner
et al., 2019
(Australia)
[70]

F Article: Improving self-
regulation and executive
functioning skills in pri-
mary school children in a
remote Australian Abori-
ginal community: A pilot
study of the Alert
Program®.

Piloted and adapted an
8-session weekly teacher-
delivered self-regulation
program in a rural Austra-
lian Indigenous commu-
nity with a high
prevalence of develop-
mental impairment asso-
ciated with FASD to
improve students’ emo-
tion regulation and ex-
ecutive functioning skills.

Quantitative before
and after design.
N = 25
Children in years 1 to
5 who had attended
at least 20% of school
over the past 6
months with or
without a diagnosis
of FASD.
Quality: Low.

Parents/caregivers and
teachers reported a
significant improvement
in students’ emotion
regulation and executive
functioning.
Clinical improvements
were more commonly
reported by parents than
teachers (executive
functioning 33.3% vs.
26.1%; emotion
regulation: 54.5% vs.
17.4%).

Collaborated with
Aboriginal Elders and
community, school staff,
teachers and Aboriginal
and Islander Education
Officers to adapt and
implement the program.
Teachers were trained to
deliver the program and
were supported during
delivery.
Used validated scales to
gather data from teachers
and parents at 3 time
points (pre, post and 8-
week follow-up).
A measure of disruptive
behaviour was used as a
proxy measure for
emotion regulation.
Non-randomised single
group study.
Non-blinded intervention
delivered to the whole
class.
Small sample size.
Attrition bias (52%
attrition) threatens study
validity.

Wagner
et al., 2019
(Australia)
[71]

G Article: RE-AIM evaluation
of a teacher-delivered
programme to improve
the self-regulation of chil-
dren attending Australian
Aboriginal community
primary schools.

Analysis of teachers’
experience of
implementing an 8-
session weekly teacher-
delivered self-regulation
program in a rural Austra-
lian Indigenous commu-
nity with a high
prevalence of develop-
mental impairment asso-
ciated with FASD to
improve students’ emo-
tion regulation and ex-
ecutive functioning.

Mixed methods
design.
N = 29
Classroom teachers
from 8 primary
schools in a rural
Australian Indigenous
community.
Quality: Moderate.

Teachers reported
increased understanding
of self-regulation and the
Alert Program®, greater
self-efficacy in managing
student needs and be-
haviours, and inclusion of
several positive changes
to their teaching and be-
haviour management
practices.

Used a theoretically
based evaluation
framework to gather self-
report data.
All teachers attended one
of two training sessions.
21% of teachers did not
attend both training
sessions.
No independent fidelity
checks: teacher self-
reports of program imple-
mentation may have
been biased by teachers’
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evaluation of the resource by three practitioners experi-
enced in using ABA and working with Indigenous chil-
dren and families found that the training modules
required further development but were considered to be
effective for promoting tutors’ awareness of cultural
competency, guiding their exploration of their own cul-
tural beliefs, and informing them of the cultural beliefs
and values of Native American homes, which could po-
tentially make them more effective practitioners. Wagner
et al. (Articles F & G) [70, 71] adapted the classroom-
based Alert Program® (an evidence-based program that
improves emotion regulation and executive functioning
but had not been investigated in Indigenous communi-
ties) for a teacher-delivered curriculum in a rural Aus-
tralian community that was affected by high rates of
developmental impairment associated with Fetal Alcohol
Spectrum Disorder (FASD). Pilot results (Article F)
showed improvements in student outcomes as reported
by parents and teachers. Evaluation of teachers’ experi-
ence of delivering the adapted Alert Program® in a larger
trial across eight schools in a rural Australian commu-
nity (Article G) revealed significant improvement in
teachers’ understanding of children’s self-regulation, and
positive improvements in their teaching and behavioural
management of students who had developmental impair-
ment associated with FASD and emotion regulation
impairments.
All articles included in the systematic review were

published within the last 10 years, described research
conducted in North America (3 in Canada, 2 in the
USA) and Australia (2); and focused on supporting chil-
dren: 3 articles focused on ASD (Articles C - E), 3 arti-
cles focused on developmental impairment associated
with FASD (Articles B, F & G), and 2 articles included
children with developmental delay comorbid with other
developmental disorders (Articles A & B). This review
only identified five articles published in peer-reviewed
journals (Articles B - D, F & G), with the remaining arti-
cles (A & E) contained in doctoral dissertations. Further-
more, the 7 articles in this systematic review reported

findings from only 5 studies: (Articles C & D were de-
rived from one dissertation, and Articles F & G reported
findings from a multi-phase research project).

Catalogue of psychosocial resources
Figure 2 illustrates the article selection process for the
catalogue of psychosocial resources. Database searches
retrieved a total of 792 articles, none of which were re-
views, and 10 articles were identified by contacting re-
searchers and organisations. Examining the 802 articles
for duplicates resulted in the removal of 377 duplicates,
leaving 425 articles to be screened. Examining the titles,
abstracts and, where necessary, the full text of the
remaining articles against the inclusion criteria resulted
in 414 exclusions, leaving 11 relevant articles (see
Table 2). Reasons for exclusion included the resource
not addressing Indigenous people with a neurodevelop-
mental disorder or not aiming to improve psychosocial
wellbeing. Specifically, one resource was described as In-
digenous as it was a program developed for people living
in a certain area but was excluded as it was not devel-
oped for Indigenous people [72].
The majority of the 11 psychosocial resources identi-

fied through this review were developed in Australia (see
Table 2; Resources 1–8 & 10), while Resource 9 was
developed in Canada and Resource 11 was developed in
New Zealand. Ten resources provide support for par-
ents, families and carers (Resources 1, 3–11); however,
only two resources were described as a resource for the
Indigenous person with ASD and/or another neurodeve-
lopmental disorder (Resources 2 & 10). Four resources
support teachers (Resources 1, 2, 5, & 10) and three re-
sources include support for communities (Resources 1,
5, & 8). Six of the resources (Resources 1, 4–6, 8, & 9)
provide psychoeducation about ASD or other neurode-
velopmental disorders, four resources (Resources 3, 4, 9,
& 11) provide community and parent support, and three
resources (Resources 2, 7, & 10) provide a service, in the
form of an intervention, workshops, and therapy for
people with ASD and/or another neurodevelopmental

Table 1 Summary of studies that met the criteria of the systematic review (Continued)

Author
Date
(Study
location)

ID Type and title Description and aim Study design,
participants, and
quality (MMAT)

Findings Strengths and limitations

motivation to portray full
acceptance of the
program.
Qualitative feedback was
not actively sought from
teachers, limiting
understanding of
teachers’ experience.
Attrition bias (41%
attrition) threatens study
validity.
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disorder and/or their caregivers. Only three resources
(Resources 1, 2, & 7) had been evaluated to ensure their
validity in providing positive outcomes.
All of the resources identified in this review are free to

use, however six of the resources were developed and
are run by organisations that rely on funding (Resource
1 – Positive Partnerships, Resource 2 – Telethon Kids
Institute, Resource 4 – Autism Spectrum Australia, Re-
source 5 – The School Connectedness Project [Autism
CRC, Positive Partnerships, and Queensland University
of Technology], Resource 7 – SNAICC and Early Days,
Resource 8 – Autism Queensland). Nine resources re-
quire internet access in order to engage with the re-
source platform or to participate in online workshops.
Resources 1 and 7 use a combination of online and face-
to-face workshops. Conducted by staff members of orga-
nisations such as Positive Partnerships, SNAICC, and
Early Days, the workshops are run on an “as needed”
basis and require contact with the program organisers.
Resources 2 and 10 deliver services face-to-face (class-
room intervention and therapy services) but only in spe-
cific communities. Resource 6 also conducts face-to-face
support meetings for parents. Utilising face-to-face deliv-
ery limits accessibility for those living in rural and

remote areas, or those living internationally. Resources
3, 6, and 11 are closed Facebook groups, and in order to
participate, the user must have a Facebook account and
must ask to be accepted into the group by the adminis-
trator. Resources 5 and 9 require only an internet con-
nection. While the Four Directions website provides
information specific to the country in which the re-
source was developed (Canada), the Autism Teen Well-
being website discusses more universal concepts and
approaches that could be implemented across the globe.

Discussion
There is a demonstrated increased risk for Indigenous
children, adolescents, and adults with ASD (and/or
another neurodevelopmental disorder), and their care-
givers, of experiencing psychosocial difficulties, however
this systematic review revealed a paucity of literature (re-
gardless of publishing status) relating to programs or re-
sources promoting psychosocial wellbeing in this
population. Despite the comprehensiveness of the sys-
tematic literature search, only seven articles published in
peer-reviewed or grey literature were identified (four of
which came from two separate studies), and only eleven
resources were identified.

Fig. 2 Flow diagram showing article selection process for the catalogue of psychosocial resources
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Table 2 Psychosocial resources developed for Indigenous people with ASD characteristics, and/or their caregivers

Resource Developers Type Targeted
population

Registration
requirements

Assistance
required

Cost and
accessibility

Evaluated?

1 Aboriginal &
Torres Strait
Islander Peoples
psychoeducation
and support

Positive
Partnerships

Website offering
online
psychoeducation
with downloadable
resources.

Parents, teachers
and community
engaged with
children with ASD

Webinar
access and
community
programs

Community
programs are
run by Positive
Partnerships
staff

Free. Online
resources easily
accessible. Must
register for
community
program.

Yes

2 Alert Program
Study

Telethon Kids
Institute,
Communities of
the Fitzroy Valley,
and Bree Wagner
(lead researcher)

A school-based
intervention pro-
gram delivered
through school
curriculum that
teaches students
about self-
regulation and
provides them
with strategies to
improve focus and
emotion
regulation.

The program is
delivered by
teachers to all
students, with a
particular research
focus on
outcomes for
students with
FASD

Initial
research has
finished
recruitment

Initial training
delivered to
teachers by
researchers,
teachers
continue to
implement the
curriculum in
the Fitzroy
Valley

Free. Currently
delivered only in
the rural area of
Fitzroy Valley,
Western Australia
as this area is
disproportionately
affected by FASD.

Yes – see
Article F in
systematic
review for
pilot study
outcomes

3 Autism
Aboriginal Way

Community
Facebook Group

Online group
providing support
for Aboriginal
people that
identify as Autistic

Caregivers of
Aboriginal
children and
adolescents with
a diagnosis of
ASD

Users must
request to
join the
group and
complete a
short survey

No Free. Access
requires a
Facebook account
and internet
access.

No

4 Autism Spectrum
Australia Cultural
and Indigenous
Support

Autism Spectrum
Australia

Resource providing
psychoeducation
and support for
caregivers.

Parents or carers
of Indigenous
children with ASD

No No Free. Access
requires internet
access.

No

5 Autism Teen
Wellbeing
website

Lead researchers
Ian Shochet and
Beth Saggers in
collaboration
with Autism CRC,
Positive
Partnerships, &
Queensland
University of
Technology

Website providing
psychoeducation,
resources, and
cultural
considerations for
building resilience
among teenagers
with ASD within a
multi-level
approach.

Using a multi-
level approach
highlighting par-
ents, carers,
teachers, support
staff, schools, and
the wider com-
munity as sup-
ports for teens
with ASD

No No Free. Access
requires internet
access.

No

6 Be My Koorda
Support Group

Community
Facebook Group
and Online
Website

Online group for
caregivers. Shares
information and
strategies, and
holds face-to-face
meetings in
Koorda, Western
Australia.

Parents or carers
of Indigenous
children with ASD
and other
disabilities

Users must
request to
join the
social media
group

No Free. Access
requires a
Facebook account
and/or internet
access. Meetings
restricted to
Koorda, Western
Australia.

No

7 Early Days
Workshops for
Aboriginal and
Torres Strait
Islander Families

Secretariat of
National
Aboriginal and
Islander Child
Care (SNAICC)
and Early Days –
Promoting
Development of
Young Children
on the Autism
Spectrum

Educational
workshops (online
and face-to-face)
to build resilience
and provide infor-
mation about Aut-
ism and
intervention
approaches.
Access to local
services during
assessment and
after diagnosis.

Parents or carers
of young children
with ASD, up to 6
years of age

Registration
required

Yes, face-to-
face work-
shops are de-
livered by
Early Days staff
in each state
and territory
to compliment
online
workshops

Free. Online
workshops
available to all.
Face-to-face work-
shops have to be
organised with
the Early Days
Team in each
state or territory.

Yes: by
Aboriginal
parent, child
care worker,
and SNAICC.
Ongoing
post-
workshop
parent
evaluations.

8 Early
Intervention:
Indigenous

Autism
Queensland

Resource
increasing
awareness of

Parents, carers,
families and
communities of

No No Free. Available to
all seeking support
and information.

No
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Systematic review
Several trends can be identified in the articles reported
in this systematic review. All articles described research
conducted in North America or Australia and were pub-
lished within the last 10 years, indicating that research
with Indigenous people with ASD and/or another neuro-
developmental disorder is a recent focus of the litera-
ture, and suggesting that research of this nature is not
being conducted world-wide. Further, all articles focused
on supporting children, highlighting the lack of research
across other stages of the life span. A strength of the lit-
erature identified in this review includes the acknow-
ledgement of cultural factors in the research process,
and the importance of collaborating with traditional El-
ders and knowledge keepers. This was achieved through
the inclusion of Indigenous research methods in the
study design (see Table 1; Articles C & D), the inclusion
of Indigenous people in the team of evaluators who
reviewed programs (Article E - G), and follow up inter-
views with participants to strengthen the accuracy of
findings. Most articles (5 out of 7) described programs
that culturally adapted existing programs to improve
psychosocial wellbeing for people with ASD and/or an-
other neurodevelopmental disorder (Articles A, B, & E -

G). As such, the literature shows promise that psycho-
social wellbeing can be realised through designing pro-
grams for Indigenous people, or through careful cultural
adaptation of an existing evidence-based program.
Across all articles, a number of factors outlined the

gaps in this area of research. Only two studies reported
quantitative data that was gathered using validated scales
(Bettag [65] Article A; Wagner et al. [70] Article F). All
other articles reported qualitative outcomes, analysing
data from a combination of sources (e.g., interviews, field
notes, video recordings). Four articles (Articles B - E)
analysed small samples, ranging from 2 to 5 participants
that yielded a wealth of qualitative information about
participants and their participation outcomes. Bettag
(Article A) [65] and Wagner et al. (Articles F & G) [70,
71] were the only studies with larger (although still
small) sample sizes. At the time of this review, no re-
search had conducted a randomised control trial to
evaluate programs or workshops that aim to improve
psychosocial wellbeing in this population. This is under-
standable given the ethical and logistical challenges of
conducting research with Indigenous populations, in-
cluding political and financial intricacies that require
successful navigation when engaging and collaborating

Table 2 Psychosocial resources developed for Indigenous people with ASD characteristics, and/or their caregivers (Continued)

Resource Developers Type Targeted
population

Registration
requirements

Assistance
required

Cost and
accessibility

Evaluated?

Liaison Officer
Program
(EI ILO)

childhood
disability and
diagnosis, benefits
of early
intervention, and
links to culturally
relevant services.

Indigenous
children with ASD

Requires internet
access

9 Four Directions
Autism website

Volunteer-run
support group

Website providing
psychoeducational
resources and
support for
parents.

Parents of First
Nations children
with ASD

No No Free. Online
resources easily
accessible.

No

10 Paediatric Child
Health and
Education
Services (PATC
HES)

PATCHES Diagnostic and
neuropsychology
assessments for
FASD, ASD, and
other
developmental
disorders; a range
of therapy services;
and outreach
programs.

Uniting schools
and families with
clinicians to
support those
with FASD, ASD,
or other learning
or developmental
difficulties who
live in remote
and regional areas

Registration
required

Yes Free. Available in
key communities
in Western
Australia, Northern
Territory, New
South Wales, and
Tasmania.

No

11 Takiwātanga
Māori Autism
Support Group

Community
Facebook Group

Online support for
whānau (family)
who have a child
with ‘Takiwātanga’
(Autism) through
the diagnosis
system.

Whānau (family)
who have a child
or family member
with ‘Takiwātanga’
(Autism)

Users must
request to
join the
social media
group

No Free. Access
requires a
Facebook account
and internet
access.

No
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with Indigenous communities in intervention studies,
complexities sourcing participants who meet inclusion
criteria due to lower diagnosis rates, difficulties building
trust with participants due to Indigenous communities’
adverse experience historically of researchers, and the
increased time required to complete an intervention
study rather than a descriptive study which can be fur-
ther augmented in communities with high mobility, all
of which can reduce sample size (and also impede the
creation of a control group), increase attrition, and re-
duce the likelihood of non-significant results for which
there are decreased publishing options.
In summary, the systematic review revealed a small pool

of literature regarding programs that promote psycho-
social wellbeing for Indigenous people with characteristics
or a diagnosis of ASD and/or other neurodevelopmental
disorders, and/or the psychosocial wellbeing of their care-
givers. The available literature revealed that culturally
adapting existing evidence-based programs showed as
much promise as designing new programs for this popula-
tion. Given the complexities of designing and evaluating
new programs, the careful and appropriate cultural adap-
tion of existing evidence-based programs would increase
feasibility of ongoing research and not compromise
outcomes.

Psychosocial resources
Of the eleven resources identified in this review, only
three had undergone evaluation. While the existence
of the identified resources is promising, it is unknown
whether many of them are sufficiently supporting psy-
chosocial wellbeing in this population. Nine resources
required internet access in order to engage with the
online materials or workshops. For Indigenous people
in Australia, access to the internet has increased sig-
nificantly over the past 12 years. Daly [73] found that
non-Indigenous people were three times more likely
to have access to technology and the internet than
Indigenous people identified by the 2001 Australian
Census of Population and Housing. The more recent
2014–15 National Aboriginal and Torres Strait Is-
lander Social Survey [74] showed that 56% of Indigen-
ous people in remote, and 64% in non-remote areas
had daily access to the internet. A recent study com-
pleted with the Ngarrindjeri people [75] found that
the participants considered the internet to be an im-
portant source of information, second only to infor-
mation they could source from family members. The
Ngarrindjeri people’s recognition of the internet as a
source of information supports its use for programs
and resources that promote psychosocial wellbeing
among this population, and as a space where Indigen-
ous people with characteristics or a diagnosis of ASD

and/or another neurodevelopmental disorder and their
caregivers can share their experiences.
The findings of the current review identified only a

small collection of literature researching programs or re-
sources promoting psychosocial wellbeing for Indigenous
people with ASD and/or other neurodevelopmental disor-
ders. There is an extensive range of psychosocial resources
that have been successfully developed across the develop-
mental stages that could be adapted with careful commu-
nity based participatory research (CBPR) practices. The
CBPR approach acknowledges the community as an equal
partner in all aspects of the research [76]. Our research
team recently conducted a strength-based workshop for
Indigenous community workers who work directly with
Indigenous populations in Bourke which is a town in a re-
mote area of Northern New South Wales in Australia.
The workshop in Bourke was part of community based
participatory research that aimed to develop a sustainable
program to promote wellbeing and support inclusion and
connectedness for adolescents with ASD, their families,
and the wider community. Prior to the workshop, key
stakeholders from the community were consulted about
the nature of a program that would best meet the needs of
the community, which led to the development of the Re-
sourceful Adolescent Parent and Caregiver Program
(RAP-PC) [77]. The aims of RAP-PC are: (1) to boost the
self-efficacy of parents and caregivers, (2) to help parents
and caregivers to manage their stress so that they can
react calmly and be less over-reactive to their adolescents,
(3) to help boost their adolescent’s self-esteem, sense of
belonging, and resilience, and (4) to promote positive fam-
ily relationships and to reduce and manage conflict in the
family system.
The three-day workshop trained community workers

in the RAP-PC program so that they could then imple-
ment the program with parents and families in their
communities. Throughout the workshop, the community
workers were consulted about the relevance of the pro-
gram for their communities. Congruent with the find-
ings described in this paper, during the training
workshop the community workers described the lack of
awareness, services, and resources specific to Indigenous
people with ASD, and described the many challenges of
obtaining a diagnosis and support. All community
workers who participated in the workshop were seeking
programs, workshops or resources to support Indigen-
ous people with ASD in their communities, further
emphasising the need for such programs.

Strengths and limitations
A strength of this study is its thorough review of aca-
demic databases and sources of published and grey aca-
demic literature. The search strategies were developed
and refined through collaboration between the research
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team and a research librarian to ensure the appropriate-
ness and efficacy of their scope. Publications in all lan-
guages and from all databases were eligible for inclusion.
The comprehensive and exhaustive search included 28
databases for research evaluating programs aiming to
promote psychosocial wellbeing, and 25 databases for re-
sources designed to promote psychosocial wellbeing.
Additional contact with researchers in the field revealed
no further research or resources (completed or under-
way) that met the eligibility criteria, supporting the com-
prehensiveness of the search process.
Another strength of this study includes the congru-

ence of the findings, with reports from a small sector of
the Australian Indigenous community adding weight to
its findings. The RAP-PC workshop in Bourke demon-
strated the importance of a strength-based approach
when working with Indigenous people as partners in
community development projects and facilitated incorp-
oration of the community’s feedback in future recom-
mendations. Finally, this review has compiled a table of
existing resources available for Indigenous people with
ASD and/or other neurodevelopmental disorders, and
their caregivers. While only a small number of resources
were identified in this review, it is possible that resources
unavailable in the public domain may be being used in
Indigenous communities.
This review has identified that this is an under-

researched area in a population of people who need
to overcome a number of barriers to access support.
The systematic review identified only 7 articles of
moderate to low methodological quality, and the di-
versity and paucity of outcomes reported precluded
the calculation of an overall effect of the interventions
described [78]. In addition, the majority of articles
(n = 4, 57%) used a qualitative design which may be
explained partly by the ethical and logistical chal-
lenges of conducting research with Indigenous popu-
lations; and in turn, can reduce sample size, impede
the creation of a control group, increase attrition, and
reduce the likelihood of non-significant results for
which there are decreased publishing options. Further,
only 11 resources providing psychosocial wellbeing
supports were found. The scarcity of published re-
search and resources developed to promote psycho-
social wellbeing in this population, and the lower
methodological rigour of research studies does not
appear to have improved over the past 17 years: a lit-
erature review of Indigenous health research con-
ducted world-wide and published between 1987 and
2003 found that only 7% of articles reported out-
comes from programs or interventions, and attributed
this paucity to the increased time required to
complete an intervention study rather than a descrip-
tive study deterring the research from being

conducted; the political and financial challenges that
needed to be successfully navigated when engaging
and collaborating with Indigenous communities in an
intervention study; lack of funding for multi-level,
community-wide interventions; and decreased publish-
ing options for intervention studies with non-
significant results [79]. The lack of studies overall, the
absence of any studies of high methodological quality,
and the scarcity of resources identified can be seen as
a limitation of the current study, but also emphasises
the need for future research to develop and evaluate
programs that promote psychosocial wellbeing for In-
digenous people with characteristics or a diagnosis of
ASD and/or other neurodevelopmental disorders, as
well as that of their caregivers.
The paucity of research suggests that Indigenous people

with characteristics or a diagnosis of ASD and/or other
neurodevelopmental disorders may be deprived of support
at critical points of development or may resort to using
supports that lack cultural awareness or competency,
which may impact on their overall psychosocial wellbeing.
However, if future research can leverage off existing
evidence-based programs that improve psychosocial well-
being and adapt them to the needs of Indigenous commu-
nities through ongoing collaboration, challenges relating
to feasibility and impact can be minimised. As
intervention-based research is a key component in creat-
ing change [79], it should be further pursued to realise
positive improvements in health outcomes for this
population.
Future research should focus on collaboratively devel-

oping culturally accepted programs that promote psy-
chosocial wellbeing for Indigenous children, adolescents,
and adults with characteristics or a diagnosis of ASD
and/or other neurodevelopmental disorders, and/or the
psychosocial wellbeing of their caregivers. Adopting a
CBPR approach in this research may help to minimise
obstacles that inhibit Indigenous people’s engagement in
and utilisation of such programs. In Australia, major
barriers to participation in research include the difficul-
ties in accessing a diagnosis and difficulties in building
trust with researchers [80]. Researchers can build trust
and accountability by adhering to the guidelines for eth-
ical research with Indigenous communities and investing
the time to build reciprocal relationships with Indigen-
ous people [81–83].
Additional research is needed internationally to de-

velop and evaluate methods for increasing access to as-
sessment and diagnosis, possibly by implementing
diagnostic pathways that are accessible [18, 84], cultur-
ally sensitive to the historical experiences of Indigenous
people [7, 85], and that cater for the effect of culture on
symptom expression [11, 86]. Doing so will help to in-
form prevalence rates of ASD in Indigenous populations.
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The use of culturally sensitive tools for assessment and
diagnosis is crucial so that adequate programs, psychoe-
ducation, and support are made available to the Indigen-
ous population [87].
Technology, such as the internet and video conferen-

cing, has been successfully used for other mental health
programs specific to Indigenous populations [84, 88–
90]. As such, the internet provides a promising platform
for future development of programs promoting psycho-
social wellbeing and may go some way to addressing the
need for accessible resources that can support people
with characteristics or a diagnosis of ASD and/or other
neurodevelopmental disorders, as well as their
caregivers.

Conclusions
This study conducted a systematic review of programs
promoting psychosocial wellbeing for Indigenous people
with characteristics or a diagnosis of ASD and/or other
neurodevelopmental disorders, and the psychosocial
wellbeing of their caregivers, and collated and reviewed
resources designed to support this population. The re-
sults revealed a paucity of published and unpublished lit-
erature and few resources, but there were important
exemplars. It is encouraging to note that through careful
culturally appropriate adaptation processes, programs
can be successfully adapted and implemented, making
valuable resources available to Indigenous populations.
What is required therefore is the recognition of the im-
portance of doing this research, and of providing re-
sources to conduct this research. This review has
highlighted the urgent need for this research, and we ex-
press the hope that more government resources can be
dedicated to support research for Indigenous and First
Nations people across the lifespan with ASD and/or
other neurodevelopmental disorders.

Appendix 1

Appendix 2

Table 3 Simplified Search Strings used for Systematic Review of
Psychosocial Programs

Simplified 1

(Indigenous OR Aborigin* OR Maori OR Inuit* OR “First Nation*” OR
“Native American*” OR Sami) AND (Autis* OR Asperger* OR
“Neurodevelopmental disorder*” OR “Intellectual disabilit*” OR “Learning
Disabilit*”) AND (Therap* OR Treatment* OR Intervention* OR Support*
OR Program* OR Resource) AND (“Mental health” OR “Psychological
health” OR Connectedness OR Wellbeing OR Psychosocial OR Resilience)

Simplified 2

(Indigenous OR Aborigin* OR “Native American*” OR Sami) AND (Autis*
OR “Intellectual disabilit*”) AND (Support* OR Program* OR Resource)
AND (Resilience OR Wellbeing OR “Mental health”)

Table 4 Search String Breakdown

Population Condition Intervention/
Supports

Outcome

Simplified 1

Indigenous
OR Aborigin*
OR Maori OR
Inuit* OR
“First Nation*”
OR “Native
American*”
OR Sami

Autis* OR Asperger*
OR
“Neurodevelopmental
disorder*” OR
“Intellectual disabilit*”
OR “Learning
Disabilit*”

Therap* OR
Treatment* OR
Intervention*
OR Support*
OR Program*
OR Resource

“Mental health”
OR
“Psychological
health” OR
Connectedness
OR Wellbeing
OR
Psychosocial
OR Resilience

Simplified 2

Indigenous
OR Aborigin*
OR “Native
American*”
OR Sami

Autis* OR “Intellectual
disabilit*”

Support* OR
Program* OR
Resource

Resilience OR
Wellbeing OR
“Mental health”

Table 5 Standard Search String for Systematic Review of
Psychosocial Programs

Standard Search String

(Indigenous OR Aborigin* OR “Torres Strait” OR Maori OR Inuit* OR
Eskimo* OR Meti OR “First Nation” OR “First people” OR “Native
American*” OR “American Indian*” OR “North American Native*” OR
“Alaska* Native” OR “Native Alaska*” OR Amerind* OR Sami OR Saami OR
Laplander* OR Lapp* OR “Native Alaskian*” OR Kalaallit* OR Inupiat* OR
Aleut* OR “Pacific Island*” OR “Native Hawaiian” OR “Hawaiian native*”
OR Yupik OR Athabaska* OR “Native Polynesia”) AND (Autis* OR
Asperger* OR “Neurodevelopmental disorder” OR “Intellectual disability*”
OR “Intellectual development* disorder” OR “Developmental delay” OR
“Communicati* disorder” OR “Language disorder” OR “Speech sound
disorder” OR “Childhood-onset fluency disorder” OR “Pragmatic
language impairment” OR “Attention-deficit/hyperactivity disorder” OR
ADHD OR “Attention deficit disorder” OR “specific learning disorder” OR
“Motor disorder” OR “developmental coordination disorder” OR
“Stereotypic movement disorder” OR “tic disorder” OR Tourette* OR
“Autistic disorder” OR “Pervasive developmental disorder not otherwise
specified” OR “PDD-NOS” OR “Childhood disintegrative disorder” OR
“Semantic-pragmatic disorder” OR “Oppositional Defiant Disorder” OR
“Disruptive Behavio* disorder” OR “Attention Deficit Hyperactivity
Disorder” OR “Attention Deficit-Hyperactivity Disorder” OR “Hyperkinetic
Syndrome” OR ADDH OR “Development* Disorder” OR “Development*
disability” OR “Kanner* Syndrome” OR “Phonological Disorder” OR “De-
velopment* Deviation” OR “Mental retardation” OR “Developmental Aca-
demic disorder” OR “Learning Disabilit*” OR “developmental dyscalculia”
OR Dyslexia OR “reading disorder” OR “reading disability” OR “motor skills
disorder” OR mutism OR “Kussmaul* aphasia” OR “Neuro atypical”) AND
(Therap* OR Treatment* OR Intervention* OR Support* OR Program* OR
Service* OR Project* OR Assistance OR Tool* OR Training OR Resource
OR Application OR App OR Counselling OR Counseling) AND (“Mental
health” OR “Psychological health” OR Connectedness OR Wellbeing OR
Well-being OR Happiness OR Psychosocial OR “Social skills” OR “Social
functioning” OR Belonging OR Resilience OR Interpersonal OR self-
esteem OR “self esteem” OR “Community connection” OR “emotional
development” OR “social development” OR “spiritual development” OR
“spiritual health” OR “emotional health” OR “social health” OR “spiritual
connection” OR spirituality)
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Appendix 3
The 28 electronic databases searched when conducting
the systematic review of psychosocial programs
included:

1. Academic Search Elite.
2. Allied and Complimentary Medicines Database

(AMED).
3. Australian Indigenous HealthInfoNet.
4. Bielefeld Academic Search Engine (BASE).
5. CINAHL (on EBSCOHost).
6. Cochrane Library (on Wiley).
7. Circumpolar Health Bibliographic Database (on

Canadian Institutes of Health Research).
8. EMBASE (on Elsevier).

9. ERIC, Indigenous Studies Database (on the
Queensland University of Technology Indigenous
Studies Research Network).

10. Indigenous Studies Portal.
11. Informit.
12. JSTOR.
13. Learning Ground.
14. Proquest Health and Medical Collection.
15. Proquest Psychology.
16. PsycARTICLES.
17. PsycINFO.
18. PubPsych (on Proquest).
19. PubMed (on NCBI).
20. ScienceDirect (on Elsevier).
21. Scopus.
22. Social Science Research Network (on Elsevier).

Table 6 Search Strings Breakdown

Population Condition Intervention/Supports Outcome

Standard

Indigenous OR Aborigin* OR “Torres
Strait” OR Maori OR Māori OR Inuit*
OR Eskimo* OR Meti OR Méti OR
“First Nation” OR “First people*” OR
“Native American*” OR “American
Indian*” OR “North American
Native*” OR “Alaska* Native” OR
“Native Alaska*” OR Amerind* OR
Sami OR Saami OR Sámi OR
Laplander* OR Lapp* OR “Native
Alaskian*” OR Kalaallit* OR Inupiat*
OR Aleut* OR “Pacific Island*” OR
“Native Hawaiian*” OR “Hawaiian
native*” OR Yupik OR Athabaska*
OR “Native Polynesia*”
excl. Native, tribal, tribe, OR
Indígena* OR Aborígene* OR Índio*
OR Indio* OR autochtone OR Urfolk
OR Alkuasukas OR Inhemsk OR
Indigene OR Aborigène OR лопари́
OR туземец* OR абориген* OR
“Indians of north America”

Autis* OR Asperger* OR
“Neurodevelopmental disorder*” OR
“Intellectual disabilit*” OR
“Intellectual development* disorder”
OR “Developmental delay” OR
“Communicati* disorder” OR
“Language disorder” OR “Speech
sound disorder” OR “Childhood-
onset fluency disorder” OR
“Pragmatic language impairment”
OR “Attention-deficit/hyperactivity
disorder” OR ADHD OR “Attention
deficit disorder” OR “Specific
learning disorder” OR “Motor
disorder” OR “Developmental
coordination disorder” OR
“Stereotypic movement disorder”
OR “Tic disorder” OR Tourette* OR
“Autistic Disorder” OR “Pervasive
developmental disorder not
otherwise specified” OR “PDD-NOS”
OR “Childhood disintegrative
disorder” OR “Semantic-pragmatic
disorder” OR “Oppositional Defiant
Disorder” OR “Disruptive Behavio*
Disorder” OR “Attention Deficit
Hyperactivity Disorder” OR
“Attention Deficit-Hyperactivity Dis-
order” OR “Hyperkinetic Syndrome”
OR ADDH OR “Development* Dis-
order” OR “Development* disability”
OR “Kanner* Syndrome” OR “Phono-
logical Disorder” OR “Development*
Deviation” OR “Mental Retardation”
OR “Developmental Academic Dis-
order” OR “Learning Disabilit*” OR
“Developmental Dyscalculia” OR
Dyslexia OR “Reading Disorder” OR
“Reading disability” OR “Motor Skills
Disorder” OR Mutism OR “Kussmaul*
Aphasia” OR “Neuro atypical”
excl. ADD, SCD

Therap* OR Treatment* OR
Intervention* OR Support* OR
Program* OR Service* OR Project*
OR Assistance OR Tool* OR
Training OR Resource OR
Application OR App OR
Counselling OR Counseling

“Mental health” OR “Psychological
health” OR Connectedness OR
Wellbeing OR Well-being OR Happi-
ness OR Psychosocial OR “Social
skills” OR “Social functioning” OR Be-
longing OR Resilience OR Interper-
sonal OR self-esteem OR “self
esteem” OR “Community connec-
tion” OR “emotional development”
OR “social development” OR “spirit-
ual development” OR “spiritual
health” OR “emotional health” OR
“social health” OR “spiritual connec-
tion” OR spirituality
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23. Social Services Abstracts (on Proquest).
24. Social Work Abstracts.
25. Web of Science (on Web of Knowledge).
26. Open Grey.
27. Open Access Theses and Dissertations.
28. ProQuest Dissertations and Theses Open.

Appendix 4
The 25 electronic databases searched when compiling
the catalogue of psychosocial resources included:

1. Academic Search Elite (on EBSCOHost).
2. Allied and Complementary Medicine Database (on

EBSCOHost).
3. Australian Indigenous HealthInfoNet.
4. CINAHL (on EBSCOHost).
5. Cochrane Library (on Wiley).
6. ERIC (on EBSCOHost).
7. Informit.
8. Learning Ground.
9. Medline (on EBSCOHost).
10. Proquest Psychology.
11. PsycArticles (on EBSCOHost).
12. PsycINFO (on EBSCOHost).
13. PubPsych (on Proquest).
14. PubMed (on NCBI).
15. SAGE.
16. Science Direct.
17. Scopus.
18. Social Services Abstracts (on Proquest).
19. Sociological Abstracts.
20. Springer Link.
21. Web of Science (on Web of Knowledge).
22. Google Scholar.
23. Microsoft Academic.
24. Advanced Google search engine.
25. Quick Find from the Queensland University of

Technology Library.
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