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Abstract

Background Indigenous young people worldwide possess unique protective factors that support wellbeing. How-
ever, they experience mental illness at higher rates than their non-indigenous counterparts. Digital mental health
(dMH) resources can increase access to structured, timely, and culturally tailored mental health interventions by
reducing structural and attitudinal barriers to accessing treatment. The involvement of Indigenous young people in
dMH resource development is recommended, however, no guidelines exist on how this can best be facilitated.

Methods A scoping review examining processes to involve Indigenous young people in developing or evaluating
dMH interventions was conducted. Studies reported between 1990 and 2023 involving Indigenous young people
aged 12-24 years, originating from Canada, the USA, New Zealand, and Australia, in the development or evaluation
of dMH interventions were eligible for inclusion. Following a three-step search process, four electronic databases
were searched. Data were extracted, synthesized, and described under three categories: dMH intervention attributes,
study design, and alignment with research best practice. Best practice recommendations for Indigenous research
and participatory design principles derived from the literature were identified and synthesised. Included studies were
assessed against these recommendations. Consultation with two Senior Indigenous Research Officers ensured Indig-
enous worldviews informed analysis.

Results Twenty-four studies describing eleven dMH interventions met inclusion criteria. Studies included formative,
design, pilot, and efficacy studies. Overall, most included studies demonstrated a high degree of Indigenous govern-
ance, capacity building, and community benefit. All studies adapted their research processes to ensure that local
community protocols were followed and most aligned these within an Indigenous research paradigm. Formal agree-
ments regarding existing and created intellectual property and implementation evaluations were rare. Qutcomes
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Trial registration Available via osf.io/2nkc6

Co-design

were the primary focus of reporting, with limited detailed descriptions of governance and decision-making processes
or strategies for managing predictable tensions between co-design stakeholders.

Conclusions This study identified recommendations for undertaking participatory design with Indigenous young
people and evaluated the current literature against these criteria. Common gaps were evident in the reporting of
study processes. Consistent, in-depth reporting is needed to allow assessment of approaches for this hard-to-reach
population. An emergent framework, informed by our findings, for guiding the involvement of Indigenous young
people in the design and evaluation of dMH tools is presented.

Keywords Digital mental health, Indigenous, Adolescent, Young adult, Scoping review, Participatory, Efficacy,

Background

Indigenous young people worldwide experience unique
facilitators of resilience, including strong connections
with family, community, spirituality, land, and lore,
which promote wellbeing [1-4]. Despite this, they expe-
rience higher rates of mental illness, substance misuse,
and suicide than their non-Indigenous counterparts [5,
6]. Globally, in high-income countries, rates of suicide
for Indigenous people are highest among adolescent and
rural and remote living populations [7], providing unique
challenges in the delivery of services [8, 9]. Mental health
services often fail to be accessible and culturally safe for
Indigenous people [10], and the development and evalu-
ation of culturally tailored interventions is required
[11-13]. Digital mental health ({MH) tools can address
service delivery gaps by reaching marginalised and geo-
graphically isolated young people [14].dMH services use
a digital platform (e.g. smartphone, website) to deliver
mental health services [15]. They rely on computer-
ised systems that are less resource-dependent and easily
scalable, thereby reducing cost, increasing accessibility,
and improving treatment fidelity [16, 17]. Participatory
design in dMH resource development is widely recom-
mended and may improve acceptability and uptake [18].
Participatory design involves end-users in generative,
playful, and experiential activities throughout the design
and evaluation of dMH resources [19]. Several challenges

Table 1 Principles of participatory design derived from the literature

in engaging children and young people in participatory
design have been reported. These include diverse user
dMH design preferences, young people’s frustration with
the pace and scope of projects, and the need to commu-
nicate scope and parameters while still engaging young
people in fun, interactive, and age-appropriate activities
[20, 21]. To ensure success, participatory design requires
consideration of several principles, including acknowl-
edging diversity [22, 23], shared decision-making [17,
19, 24], participant and research team upskilling, and
strategies to manage the predictable tensions which
arise within participant and stakeholder groups [20, 21,
25-28]. Establishing criteria for detailed reporting of
processes and outcomes will assist participatory design
in becoming a more methodologically sound approach
[20, 29, 30]. Through our review of the relevant literature
reporting participatory design, we have previously iden-
tified and reported several consistent themes [31]. We
summarise these below in Table 1.

Privileging Indigenous young people’s voices by engag-
ing them in the development and evaluation of dMH
solutions through participatory methods is essential for
developing relevant, user-friendly, and engaging dMH
tools [20, 32—38]. Meaningful engagement enables bet-
ter research practices and improves the likelihood of
producing more acceptable, culturally responsive tools
to address the current unmet need of this hard-to-reach

1. Engage throughout in an iterative process of design, development, and review

2. Acknowledge youth diversity and avoid a one size fits all approach
3. Generate resources through experiential, playful action-based activities
4. Respect/upskill/empower young people (users)

5. Shared decision-making throughout to effectively reflect young people’s views

6. Address tensions between user preferences and experts

7. Manage expectations in accordance with resource availability
8. Evaluate process through user perspectives

9. Report process as well as outcome




Povey et al. Systematic Reviews (2023) 12:108

population [22]. This user-centered design approach
aligns with the recommendations from the World Health
Organization and best practice Indigenous research prin-
ciples [36, 39-43].

Several guidelines originating from Australia [40, 44],
New Zealand [39, 42], and Canada [41] outline best
practice approaches for engaging Indigenous people
in research. The Aboriginal and Torres Strait Islander
Quality Appraisal Tool (Aboriginal and Torres Strait
Islander QAT) was developed based on these guidelines
to increase the quality and transparency of Aboriginal
and Torres Strait Islander research practice and reporting
[45]. This 14-item tool, to our knowledge, it is the only
Indigenous research quality assessment tool available
globally [45]. Consequently, this tool is used to assess the
quality of studies included in this scoping review regard-
ing Indigenous control and governance, preservation of
cultural and intellectual property, capacity strengthen-
ing, and benefit to individuals and the community. Criti-
cally reviewing research practices using such tools in the
design and development of dMH resources involving
Indigenous young people ensures ethical guidelines are
upheld, to safeguard and inform best practice into the
future [37].

Although participatory design is commonly recom-
mended, there is limited in-depth reporting of the pro-
cesses used to design and evaluate resources. This gap
in the literature limits progress in determining the link
between dMH co-design, uptake, and effectiveness [20,
46, 47] and recommendations for involving Indigenous
young people in dMH development or evaluation do
not currently exist. Two prior systematic reviews have
described dMH products and outcomes for Indigenous
young people [35, 48] but previous reviews have not
examined the processes undertaken to engage Indig-
enous young people in developing or evaluating dMH
tools. Therefore, this scoping study aims to review and
synthesise research involving Indigenous young people in
developing or evaluating dMH interventions to describe
the methods used and to assess the alignment of these
methods with best practice recommendations for Indig-
enous health research and participatory design.

Methods

The study protocol for this scoping review has been
published previously [49]. It follows guidelines pro-
posed by Arksey and O’Malley [50] and the subsequent
modifications proposed by Levac et al. [51] and Peters
et al. [52] and involves a six-stage process: (1) identify-
ing research question; (2) identifying relevant studies;
(3) study selection and data extraction, with methods
refined using an iterative process throughout [51]; (4)
data charting; (5) collating, summarising and reporting
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results. Additionally, step 6 consultation engages two
senior Indigenous researchers throughout scoping review
processes to ensure analysis and findings are informed
by Indigenous worldviews [53]. To ensure thorough
and transparent reporting, we adhered to the Preferred
Reporting Items for Systematic Reviews and Meta-Analy-
sis 2020 (PRISM A2020) statement [53, 54]. The PRISMA
2020 checKlist is included as Supplementary file 1.

Information sources

A systematic search was conducted, utilising the follow-
ing databases: EBSCOhost databases (Academic Search
Premiere, Computer, and Applied Science Complete,
CINAHL Plus with Full text, MEDLINE with full text,
APA PsychArticles, Psychology, and Behavioural sciences
collection, APA PsychInfo); PubMed; Scopus; Informit
and Google (limited to the first 200 results). Informit
and Google were included to capture grey literature or
unpublished studies. Reference lists of potential studies
and reviews were examined for additional studies. Identi-
fied dMH tools and facilitating university websites were
searched for further information. Where processes were
not adequately described, additional information was
requested from corresponding authors via email.

Eligibility criteria

Research studies of any design (excluding reviews),
reported in English from January 1st, 1990 to March
3rd 2023, which developed, evaluated, or tested dMH
approaches with Indigenous young people were eligible.
This timeframe was chosen due to its alignment with the
emergence of dMH approaches [54, 55]. Eligible stud-
ies involved Indigenous young people originating from
Australia (Aboriginal and Torres Strait Islander), New
Zealand (Maori), Canada (Inuit, First Nations people),
and the United States of America (First Nations people).
These countries were chosen as Indigenous people in
these developed first-world countries have similar expe-
riences of colonisation, persistent health inequities and
can often reside in remote and rural areas. The original
protocol was updated to allow an additional study to be
included. This required an update of the criterion related
to the percentage of the sample identifying as an Indig-
enous young person from 50 to 49% (see Table 2). For
the purpose of this review, ‘young people’ refers to those
aged 10-24 years, representing a broad definition of ado-
lescence [56].

Studies reporting on the design, development, or evalu-
ation of mental health interventions, which use a digital
platform (e.g. smartphone, tablet device, website, wear-
able devices) to deliver mental health services (e.g. health
promotion/psychoeducation, prevention/early interven-
tion, crisis intervention/suicide prevention, treatment,
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Table 2 Inclusion and Exclusion criteria
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Inclusion criteria

« Minimum 49% of study participants identify as Indigenous

« Minimum 50% of study participants are aged 10-24 years

- Studies based in Australia, Canada, New Zealand, United States of America

- Interventions targeting the mental health of young people (including health promotion/psychoeducation, prevention/early intervention, crisis inter-

vention/suicide prevention, treatment, recovery, and mutual/peer support)
- Young people are involved in dMH design, development, or evaluation

« Interventions delivered using Information Communication Technology (smartphone, iPad, websites, computers, and other digital devices)

« The primary focus of the study is mental health problems or well-being outcomes, including suicidality, substance use, and smoking

Exclusion criteria
- Not related to mental health/wellbeing (i.e. physical health as outcome)

- Study population outside of the above culture, age, and geographic parameters

«Young people are not involved in the design or evaluation or are not the intended target audience of the dMH intervention

- Non-English language studies (due to limitations in time/resources)

- Studies focused on telepsychiatry via videoconferencing or telephone; without a significant engagement with apps, websites, email, or other comput-

erised systems

« Electronic health or medical records, decision support tools for clinicians, analytic services, services that primarily provide support and education to
health professionals, clinical practice management software, and clinical workflow and communication software

recovery and mutual/peer support) were eligible. Studies
describing interventions such as telepsychiatry and video
psychiatry without the use of other computerised meth-
ods (e.g. websites, online game, or SMS support) were
excluded, as these services are more closely aligned with
face-to-face service delivery models [16, 17]. Studies with
the primary treatment goal of improving mental health
or wellbeing (i.e., psychological distress, anxiety/stress
management, suicidality, substance use, and smoking)
were included. Studies with a physical health focus (e.g.
diabetes, HIV management) were excluded. Electronic
health or medical records, decision or education support
tools for health professionals, analytic services, clinical
practice management software, and clinical workflow
and communication software were also excluded [15]. A
complete list of inclusion and exclusion criteria is shown
in Table 2.

Search strategy

A three-step search process was used, which followed
recommendations outlined by Joanna Briggs Institute
[57]. An initial limited search of two databases (EBSCO-
host and PubMed) was undertaken independently by
two authors (JP, BR). Titles, abstracts, and keywords
of retrieved articles were reviewed to find additional
search terms before three reviewers (JP, BR, MT) met to
finalise keywords. The final keywords for each database
are included in Supplementary file 2. Two independ-
ent reviewers (JP, BR) used the updated search terms to
conduct a second search across all databases, including
grey literature databases. Searches were conducted on

September 18th, 2020, and updated on February 22nd,
2022 and March 3rd 2023. Lastly, reference lists of poten-
tial studies and reviews were examined for additional
studies.

Study selection

PRISMA-Scr guidelines were followed for the selection
of studies. Citations and abstracts were exported to End-
note referencing system, duplicates removed and then
remaining citations were exported to excel for screen-
ing. Following the initial search on September 2020, two
reviewers (JP, BR) independently reviewed a random
10% (n=150) of retrieved records by article titles and
abstracts and applied inclusion and exclusion criteria
(Table 2). Reviewers met to discuss abstract screening
and selection of articles. An initial inter-rating agreement
kappa result of 0.66 (94.6% agreement) was reached. Fol-
lowing discussion, changes were made to the inclusion
criteria. A second agreement kappa of an additional ran-
dom 10% (n=153) of identified articles achieved a result
of 0.81 (98.0%: ‘almost perfect’ to ‘perfect’ agreement).
Full-text articles were retrieved by the first author (JP)
following full list screening at the title and abstract stage.
Full-text articles were reviewed by the same two review-
ers independently for eligibility. A 10% full-text screen-
ing (n=13) inter-rating agreement kappa revealed 100%
agreement. For subsequent searches, title and abstract
screening and full-text review for eligibility was com-
pleted by JP only. The first author prepared the final list
of included articles. If the first author was unsure of a
study’s eligibility throughout full-text screening, three
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Fig. 1 PRISMA diagram

reviewers (JP, BR, MT) reviewed the articles in question
before discussion to reach a consensus. Decisions for
inclusion or exclusion were recorded.

Data extraction and synthesis

Data extracted from each full-text article were classi-
fied under three broad categories: (1) dMH interven-
tion attributes, (2) study design, and (3) alignment with
research best practice, and synthesised in table format
using Microsoft excel. Data extraction variables, outlined
in Supplementary file 3, were based on the Aboriginal and
Torres Strait Islander QAT items and our identified prin-
ciples of participatory design [40, 45, 58]. Data extraction
variables were refined in response to the emerging find-
ings, as often occurs throughout the iterative process of
scoping reviews [57]. Data extraction forms were inde-
pendently tested by two reviewers (JP, BR) on a random
sample of two (13%) studies to ensure accuracy, con-
sistency, and validity of captured information [51, 57].
The first author then extracted data from the remaining
included articles using Microsoft excel. Initially qualita-
tive content analysis [59] was undertaken to determine
reported activities related to each data extraction vari-
able. Key elements within each data extraction variable
identified through content analysis were then discussed
within the research team to further develop criteria for
applying consistent ratings for the Aboriginal and Torres
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Strait Islander QAT and our identified principles of par-
ticipatory design. On three occasions, preliminary find-
ings were documented and used to create discussion
within consultation meetings with two Senior Indigenous
Research Officers (PPJRM, JRHS). Written notes were
taken during consultation meetings as per recommended
best practice [51]. The research team further revised and
refined themes through a series of meetings. All search
results and full-text articles were managed through End-
note X9, using groups, annotations, and notes features.

Results

Database searches conducted on September 18th, 2020,
revealed 1806 records, with an additional 23 located
through other sources. We updated the search on Febru-
ary 22nd, 2022 and March 3rd, 2023, to include articles
published between September 2020 and March 2023,
which identified a further 1104 records. A further 26
were identified primarily through a hand search of eligi-
ble studies (2959 total). Following the removal of dupli-
cates (415 records), 2544 remained, which were then
screened for relevance at the title and abstract level.
After excluding 2336 articles not meeting inclusion cri-
teria, 208 full-text articles were reviewed. A further 184
articles were excluded for reasons as follows: not meet-
ing criteria for the target population (n=140), a review
or opinion piece (n=27), not including a digital mental
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health intervention (n=15), thesis of an already included
study (n=2). The 24 studies identified for inclusion were
published between 2010 and 2023 (Fig. 1). The studies
originated from the USA (n=8), New Zealand (n=6),
Australia (#=7), and Canada (n=3).

Grey literature sources, including websites, theses, and
study protocols, were not included in the final list but
were used to supplement understanding. As the informa-
tion required for this review was inconsistently presented
in the academic literature or often required further clari-
fication, additional information was sought from all cor-
responding authors of included studies via email.

Digital mental health interventions

The 24 studies described 11 unique dMH programs
with varying purposes, delivery modes, and therapeu-
tic basis (Table 3). Programs sought to address smoking
(n=1), depression (n=2), suicide prevention (n=2),

Table 3 Digital mental health resources described in included
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hazardous drinking (n=4), and wellbeing support
(n=2). Almost all included cultural adaptions, most
commonly through graphic design. Some incorporated
written or audio Indigenous language [60, 61] or full
gender-matched audio (in English) to overcome literacy
challenges and follow cultural protocols [62]. On one
occasion, the research team determined that design-
ing the dMH resource specifically to suit one cultural
group could further stigmatise that group; therefore, on
advice from senior cultural informants chose not to cul-
turally adapt the resource [63]. One resource, SPARX,
was designed universally for all New Zealand young
people; however, it incorporated Maori designs from
the outset to ensure appeal to a wide variety of young
people [61, 64—-67]. A further body of work explored
Inuit young people’s perceptions of the cultural appro-
priateness of the Maori designed SPARX intervention

Clinical Focus Name Clinical aim Delivery mode  Target Therapeutic Intervention Cultural
population basis strategy design/
adaptation
Smoking, alcohol,  SmokingZine Smoking cessa-  Website American Indian/  NR Psychoeducation  Yes
and other drugs [71,72] tion and preven- American Native
tion youth
e-SIB [63] Reducing hazard- Website New Zealand NR Screening and No
ous drinking Youth brief intervention
(alcohol)
Youth CHAT [60]  Screening (AOD,  Tablet device New Zealand NR Screening Yes
sexual and men- Youth and brief inter-
tal health) vention
CHAT [73] Alcohol exposed  Web-based American Indian/  Motivational Motivational Yes
pregnancy pre- American Native  interviewing interviewing and
vention teens psychoeducation
BRAVE [74-76] Alcohol and SMS (Video American Indian/  NR Psychoeduca- Yes
violence content) American Native tion and brief
Youth intervention
Depression SPARX [61,65-68] Depression (mild ~ Web-based New Zealand CBT Gamified CBT Yes
to moderate) Youth
[-SPARX [68-70] Depression (mild ~ Web-based Inuit Youth CBT Gamified CBT Yes
to moderate)
Suicide preven- Project Life [77] Suicide preven-  Website Alaskan Native CBT Digital storytell-  Yes
tion tion Youth ing
lbobbly [78-80] Suicide preven-  Smartphone App  Aboriginal and CBT Psychoeducation  Yes
tion Torres Strait and brief inter-
Islander Youth vention
(16-35 years)
Wellbeing sup- Stayin'OnTrack Fathering and Website and SMS  Young Aboriginal  NR Digital Storytell-  Yes
port [81] mental health Fathers ing
support Mood tracking
Brief intervention
AIMhi-Y [31, 58] Early intervention Smartphone App  Aboriginal and Low intensity-CBT Gamified brief Yes

wellbeing

Torres Strait intervention
Islander Youth

(10-18 years)

NR not reported
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through qualitative and piloting processes, and then
adapted the resource to suit the context [68—70].

Study methodology, methods, and participant
demographics

Overall, formative, design, and feasibility studies using
primarily qualitative methods (14/24; 58%) were more
common than pilot or efficacy studies which used mainly
quantitative methods (9/24; 41%) (Tables 4 and 5). The
authors determined the study stage based on the study
description and definitions derived from the literature
[82-84], as terms and definitions were used inconsist-
ently between studies. The two dMH tools reported over
the most stages were SPARX and BRAVE. No studies
reported on implementation.

Data collection primarily occurred face to face [61,
62, 68, 77, 85] and online [58, 63] with varying degrees
of peer, service provider, or researcher support [58, 66,
70, 72]. Two studies reported on user engagement data
throughout efficacy testing [76, 79]. Two studies under-
took exclusively online recruitment via existing networks
using email [63] and social media [88]. They both deliv-
ered interventions remotely with automated data collec-
tion. Both maintained a large sample over an extended
timeframe (n=1415 (79% of original recruitment) over
five months [63] and n=833 (79% of original recruit-
ment) over 9 months [88]). Study settings included edu-
cation [58, 63, 65, 77, 85], health [60, 73, 81], community
[66, 68-72, 75,78, 87], and juvenile justice [67].

Alignment with best practice in Indigenous research

and principles of participatory design

To assess best practice processes within the scoped lit-
erature, the first author (JP) initially assessed each study
against the Aboriginal and Torres Strait Islander QAT
[45] and principles of best practice in participatory design
derived from the literature presented earlier in Table 1
(see results in Tables 6 and 7). Despite being developed in
Australia, the Aboriginal and Torres Strait Islander QAT

Table 4 Study stage definitions
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[45] aligns with principles of Indigenous research within
the international context, thus has been used to assess
international studies. Studies were given ratings of 'yes,
’partial, ‘no’ or ‘unclear; based on the information availa-
ble. Many of the criteria were subjective, and ratings were
not always clear from the information presented. All cor-
responding authors were contacted for further informa-
tion, with most (72%) responding to clarify additional
processes not outlined in the academic literature. Where
there were discrepancies or where processes remained
unclear, discussions occurred within the research team to
confirm ratings. All Aboriginal and Torres Strait Islander
QAT [45] ratings were discussed with the Indigenous
research team members (PPJRM, JRHS) to ensure find-
ings were assessed from an Indigenous perspective.

Following individual assessment of each study, against
both criteria, we identified several commonalities
between the items. The first author then reviewed and
integrated items from the Aboriginal and Torres Strait
Islander QAT and our identified principles of participa-
tory design to create an emerging framework for devel-
oping dMH resources with Indigenous young people
(Fig. 2). This framework was presented to key research
team members (KD, TN, PPJRM) with discussions to
refine and ensure all elements of best practice and rec-
ommendations were included, appropriately represented,
and defined. The scoped literature was then assessed
against each element of this framework. The results are
presented for each of the four key domains of the model:
governance, engagement, partnerships, and research
translation. Supplementary file 4 clarifies each aspect of
the framework and presents examples from the scoped
literature.

Best practice approaches and recommendations for dMH
design with Indigenous young people

Governance

Studies undertaken by Indigenous health services
or boards [75, 77, 81, 87, 88] generally had suitable

Formative Studies focused on young people’s experiences of mental health and wellbeing and explored the acceptability of dMH tools to
address an identified need

Design Studies focused on designing or developing a resource, which could include identifying preferable features

Feasibility Studies aimed at working toward the adaptation or refinement of a dMH intervention. This includes studies describing acceptability,
design, or prototype testing without a focus on determining a treatment effect

Pilot Studies conducted before an efficacy or effectiveness study which resemble the planned study or part of the planned study but on a
smaller scale

Efficacy Studies testing the efficacy or effectiveness of the dMH tool in research settings with research therapists/providers or community

settings with community therapist providers

Implementation
tings

Studies assessing or describing large-scale implementation at a population level. Studies often test the dMH tool in 'real world’ set-
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Name

Stages reported

Study design

Sample

Youth (n) Agerange (years) Other®(n) Female (%) Female (%)

Smoking Zine

SPARX

[-SPARX

e-SIB
Project Life

Youth CHAT

ibobbly

Stayin’OnTrack

CHAT

AIMhi-Y

BRAVE

Design/feasibility [71]
Pilot [72]

Formative [85]
Design [61]

Feasibility [65]
Efficacy [66]
Formative [68]

Formative [69]
Pilot [70]

Efficacy [63]
Feasibility [77]

Feasibility [60]

Design [80]
Pilot [78, 79]
Design/feasibility [81]
Design/feasibility [73]

Formative/design [58]

Design [31]

Pilot [86]

Formative/design/feasibil-
ity [75]

Efficacy [74, 76, 87]

Qualitative (focus groups)
Two-arm randomised pilot
Qualitative (focus groups)
Qualitative (culturally
informed focus groups,
surveys)

Qualitative (interviews)
Stepwise cohort study
Qualitative (interviews, focus
groups)

Quialitative (online inter-
views)

Modified randomised control
study

Two arm RCT (online)

Qualitative (interviews,
survey)

Community-based participa-
tory research (focus group,
interviews)

Qualitative (interviews, focus
groups)

Two arm RCT (app usage
data)

Participatory design (cultur-
ally informed focus groups)

Quialitative (interviews, focus
groups)

Participatory design (co-
design workshops, online
survey)

Participatory design (co-
design workshops, inter-
views, reference group)
Mixed methods (non-ran-
domised pre-post, outcomes
measures, interviews)

Participatory research (inter-
views, surveys)

Two arm crossover RCT (user
engagement data)

12 13-18 0 58 100
113 13-26 0 61 84

39 13-16 0 26 49

19 16-18 7 b 100
6 14-16 0 83 100
40 14-17 0 0 67

11 13-18 7 - 100
9 16-22 0 33 100
24 13-18 0 - 100
1789 1724 0 66 100
299 9-17 0 - 100
30 <25 2 93 90

61 18-56 0 64 %

20 18-25 0 0 100
15 15-19 15 100 100
45 10-18 0 47 100
65 8-18 6 53 100
30 12-18 0 43 100
30 18-24 8 0 100
833 15-24 0 66 100

2 Health professionals, family, or key informants

b Missing data

Indigenous governance structures, which were involved
in determining priorities and study processes. Other
studies embedded in existing research programs [58, 60,
61, 65, 66, 72, 73, 85] described the inclusion of Elders,
community members, and tribal review boards, which
strengthened their Indigenous governance and leader-
ship processes. In some cases, information was scarce
regarding early planning consultation, making it difficult

to establish if the research specifically responded to a
need identified by the community or if consultation and
governance processes were appropriately representative
of the community included in the research.

Most studies acknowledged youth diversity and consid-
ered representativeness in sample selection or interpre-
tation of results. As a result, almost all studies recruited
participants from several sites, with eight specifically
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Governance

e Address a need identified
by the community

eEnsure consultation and
decision making is
appropriately inclusive

eDemonstrate Indigenous
research leadership

Knowledge translation

eDemonstrate beneficial
outcomes for individuals
and community

ePlan for sustainable change
in policy or programs

e Evaluate and disseminate
process and outcomes
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Engagement

eEngage young people in an iterative
process of design, development and
review

¢ Acknowledge youth diversity

ePlan fun and experiential activities that
respect and follow age and cultural
protocols

e Ensure methodological rigour and fit

Partnerships

e Create an environment of mutual
learning to ensure capacity
strengthening

eDevelop strategies to address
predictable tensions

* Manage expectations

¢ Negotiate intellectual property
and control

Fig. 2 An emerging framework for the development of dMH resources with Indigenous young people

targeting rural or remote communities [31, 58, 60, 68-70,
77,78, 81] or national samples [63, 88]. Author reflection
and discussion around power considerations and stake-
holder and young people’s involvement in decision-mak-
ing and research planning was infrequent but evident
in at least one study [31]. Two studies described shared
decision-making processes with study participants and
outlined their voting methods to determine the look and
feel of design elements [31, 80].

Most studies demonstrated Indigenous leadership or
governance, which resulted in improved engagement [31,
61, 65, 70, 77, 81, 89], tailoring of study processes [31, 61,
65, 90], and likely the success of most projects. In several
studies, it was difficult to determine leadership and gov-
ernance structures. Indigenous leadership was evidenced
through the inclusion of Indigenous people in various
project roles, including as lead investigators [61, 64, 65],
co-authors or investigators [31, 66, 79, 90], reference
group members [31, 58, 86], governance boards [75, 77,
87], or as advisors, community elders or key informants
[73, 86, 90].

Engagement

All studies engaged young people throughout an itera-
tive process of design, development, or review, to some
degree, evidenced by prolonged engagement (i.e. multiple

workshops or focus groups) [31, 58, 60, 77, 81] or multi-
ple phases [65, 66, 68—70, 78—80, 85]. In some cases, it
was difficult to establish the degree of youth involvement
in the initial design as the formative design and develop-
ment phases were not reported [60, 62, 65, 85, 91].

Most studies described experiential, playful action-
based activities undertaken to generate, design, or
evaluate resources. Focus groups and interviews were
predominantly used, with some questionnaires included
to complement other methods [58, 61, 86]. Focus group
and interview processes generally included viewing or
using a dMH intervention, followed by group discussion
or questioning. Two studies provided a detailed descrip-
tion of workshop activities [31, 58] that included dis-
cussion, vignettes, photovoice methods, body mapping
activities, review, discussion of dMH tools and features,
and co-analysis with participants. Two studies showed
multiple websites and dMH programs to further illicit
ideas and create a discussion based on user preferences
[58, 81].

All studies made adaptions to respect local cultural
protocols, leading to increased recruitment [78, 88],
quality of data collected [31, 90], and acceptability of
study outcomes and processes [61, 65, 75, 81, 86, 88].
Several studies considered Indigenous constructs of well-
being [61, 65, 70, 78], Indigenous language groups [58,
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70], family groups [61], or tribal affiliations [71] when
planning study procedures to ensure these aligned with
community protocols. Examples included the use of
interpreters [58], gender considerations [58, 62], cultural
introductions or greetings [61, 65], rapport building exer-
cises such as providing food [65, 73], and adapting data
collection tools [60, 61, 65], processes or methodology
[70]. One study excluded outcome measures as the meas-
ures were considered culturally inappropriate and may
increase program dropout [77], others broadened inclu-
sion criteria to allow recruitment of young people with
more complex needs [70, 86].

An Indigenous paradigm guided almost all studies.
Those who acknowledged the holistic nature of Indig-
enous wellbeing also demonstrated consideration of local
processes. The use of Indigenous methodologies or the
involvement of Indigenous people in data analysis and
interpretation [58, 61, 64, 65, 85, 90] were identified to
strengthen the trustworthiness of the data collected. Two
other studies robustly justified the choice of methodology
and its application in an Indigenous setting [12, 81] while
also relying on local staff to guide study implementation,
which led to high acceptability of study processes and
engagement from the community. One study reflected in
depth regarding the challenges of undertaking their work
within a “Western framework’ and highlighted how these
learnings ‘will allow for a more culturally competent and
rigorous approach to conducting future research’ [70].
Most studies described a strengths-based approach to
research, evidenced through research aims, activities,
and reporting.

Partnerships

Partnerships were most often demonstrated through
capacity strengthening activities. Several studies included
specific statements reflecting the respect shown, knowl-
edge gained, or training provided to young people and
other stakeholders to ensure their meaningful engage-
ment [60, 65, 69, 75, 86]. These studies provided high-
quality examples of participatory design and were most
likely to reflect on their engagement processes consistent
with best-practice research with Indigenous young peo-
ple. There were examples of youth participants upskill-
ing in technology use [62], video production [77, 81], and
research roles (peer researcher, mentor, analysis) [58, 81,
86]. Seven studies reported procedures to ensure the par-
ticipant’s safety, including risk management procedures
[58, 60, 64, 78, 81]. Several studies reported agreements
with local education and support services to support at-
risk individuals [58, 60, 70]. Other examples of capacity
strengthening included the employment of local staff [31,
73, 77, 81, 90] and specific strategies to engage and train
Indigenous academics [63, 91].
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Other study processes which demonstrate successful
partnerships between participants and researchers were
less frequently reported in the academic literature. Only
one study highlighted the tensions between stakeholder
groups (i.e. end-users, service providers, literature, and
researchers) and identified strategies to enhance their
processes [75]. Five studies discussed the challenges and
implications of funding, budget, and timeframe restric-
tions on project scope [31, 68, 70, 75, 80], with none
reporting on how they managed participant or stake-
holder expectations throughout this process.

Rarely did studies detail agreements to protect exist-
ing or created Indigenous knowledges with participating
individuals, communities, or organisations [53, 70]. Some
studies highlighted that these agreements were part of
the tribal review board processes [75, 87]. However, as
processes differ within the local, national, and interna-
tional context, it was difficult to establish if control over
existing and created intellectual property was included in
review board agreements.

Knowledge translation

All studies designed, developed, or evaluated dMH
tools to improve mental health outcomes for Indigenous
young people, demonstrating some intended benefit to
the communities involved. Most studies planned to or
did translate findings into sustainable changes in policy
or practice. In some cases, the ongoing benefit was dif-
ficult to establish, as it was unclear if the intervention was
implemented beyond the research presented. Of the 11
interventions examined, to our knowledge, five are cur-
rently publicly available (SPARX, ibobbly, BRAVE, Stayin’
on Track, and AIMhi-Y), with two others implemented
across several universities or clinics (e-SIB, YouthCHAT).
Identification and follow-up for distress or risky behav-
iours, delivery of a dMH intervention [58, 60, 62, 64, 66,
70, 72], psychoeducation [71, 85], skill development [58,
62,77, 81, 86], and a sense of pride or empowerment [77,
81] were other benefits identified for, or by, individual
participants.

All studies reported outcomes of their design, develop-
ment, or evaluation of dMH tools. Most dMH programs
described their design and development phase; how-
ever, the depth of reporting varied significantly, lead-
ing to challenges in identifying the source, progression,
and depth of youth involvement throughout. Participant
evaluation of study processes was infrequently reported,
making it difficult to determine the acceptability of
research processes and outcomes from the perspective
of Indigenous young people. Six studies evaluated Indig-
enous young people’s involvement in the research pro-
cesses, using rating scales [61, 86], an evaluation survey
[77], and exit interviews [69, 77, 81, 86]; each reported
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favourable young persons’ perceptions of involvement in
the project. Detailed dissemination strategies for individ-
uals and community members were rarely included in the
published literature. Those who did discuss dissemina-
tion used strategies including community meetings [77,
80, 81], feedback to service providers [63, 70], and social
media communication [58].

Discussion

This review has examined the processes used to involve
Indigenous young people in designing and evaluating
dMH interventions and examined how methods align
with best practice for undertaking Indigenous health
research and recommendations for participatory design
derived from the literature. In recognition of the similar-
ity between principles in these areas, we present an inte-
grated framework for developing and evaluating dMH
resources with Indigenous young people (Fig. 2). Over-
all, most studies demonstrated governance, engagement,
and knowledge translation to a high quality with prac-
tice examples outlined (Supplementary file 4). However,
demonstrated evidence of quality partnerships were less
frequent in the academic literature. This may be due to
the concise nature of academic writing and the complexi-
ties of negotiating a respectful, reciprocal, and relational
co-design process within a cross-cultural context [92].
Overall, reporting was inconsistent and required several
sources to discern information, which continues to ham-
per efforts to advance participatory methodologies [29]
and determine the impact of collaborative design and
evaluation on dMH uptake and effectiveness [46]. Several
areas for potential improvement were identified.

Our findings regarding inconsistent reporting align
with other findings examining dMH development and
evaluation processes [20, 21, 93]. Detailed reporting of
sample demographics, co-design processes, and par-
ticipants’ subjective experiences of using dMH tools has
been recommended to improve understanding of individ-
ual user types and engagement styles [21, 47]. Improved
knowledge—of what works, for whom, and why—could
facilitate the development of tailored tools and targeted
implementation efforts to engage particularly hard-to-
reach Indigenous young people (i.e. male, English as a sec-
ond language, justice settings, or severely unwell) [20, 21].

Detailed reporting of research processes, in line
with our presented framework of recommendations,
would assist in the development of clear methodologi-
cal approaches [29] and improve the transparency of
culturally responsive research practices [35]. Specific
reporting gaps identified through this scoping study
include: Indigenous governance structures, intel-
lectual property agreements, group cohesiveness,
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decision-making strategies, short- and long-term bene-
fits, and the acceptability of study processes from young
people’s perspectives. These factors have the potential
to influence co-design outcomes, the feasibility, and the
value of developed dMH approaches [94].

This review has several strengths. By examining the
literature on processes used to involve Indigenous
young people in dMH design and evaluation and
assessing these against best practice approaches in
Indigenous research and emerging principles of par-
ticipatory design, we have highlighted strengths and
weaknesses in current practice and reporting. Drawing
on these findings and existing Indigenous research and
participatory design guidelines and recommendations,
we present an emergent framework to guide future
research (Fig. 2). Nevertheless, several limitations exist.
As noted by others, this emerging field often lacks con-
sistency in terms used for reporting dMH interventions
[33], so it is possible references were missed. Publica-
tion bias may have also impacted the studies identi-
fied, as inconclusive or negative findings may not have
been published. The assessment of alignment with best
practice guidelines was conducted using only a desk-
top review with limited or no author communication
in some instances, relying on reporting rather than
study conduct. We acknowledge that most studies are
likely to have implemented additional activities in line
with best practice that were not reported. Further-
more, we assessed studies against the Aboriginal and
Torres Strait Islander QAT [45], a guideline developed
in Australia, potentially biasing assessment of studies
from other countries. However, this is the only available
quality appraisal tool for Indigenous research interna-
tionally [45] and our assessment of the tool’s alignment
with other international guidelines demonstrated that
it served as an adequate tool within this study. We sup-
port the developers’ plans for the tool to be assessed
and revised to suit a global context [45].

This review has identified several potential areas for
improving the current evidence base. Future research
should be reported in a standardised format to ensure
transparency, quality, and advancement of dMH devel-
opment and evaluation methodologies. Reporting guide-
lines such as the Aboriginal and Torres Strait Islander
QAT [53] and the Consolidated criteria for reporting
qualitative research (COREQ) [95] provide valuable tools.
Reporting against the participatory design principles,
derived from the literature, described within this study
and the emergent framework integrating these principles
with elements of the QAT will also enhance learning and
aid future research attempts to engage Indigenous young
people and other minority groups in such projects.
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Several benefits of including Indigenous young people
in the design or evaluation of the dMH tools were noted,
including improved engagement [75, 87, 88], acceptabil-
ity of developed resources [77, 81], and ongoing program
support [31, 58, 69, 81]. Engaging young people in project
roles through employment, reference groups, or partici-
patory action research roles provided opportunities for
skill development and education [86]. These strategies
assist in privileging Indigenous young people’s voices
and provide opportunities for addressing the health and
social disadvantages they face through empowerment
[96]. This aligns with best practice guidelines in that the
benefits of involvement should extend beyond the indi-
vidual involved in the research to family, community,
and the wider population [53]. Furthermore, Indigenous
young people’s holistic worldviews of well-being offer
unique opportunities for practical implementation. A
greater understanding of the potential role of family and
community in supporting the development and use of
dMH tools is required to assist future implementation
efforts [64, 70]. Lastly, due to long timeframes in devel-
oping and testing quality dMH interventions, projects
need to be community-led and embedded in existing
programs, with reputable and longstanding collabora-
tions and funding. It is also imperative that dMH tools
continue to evolve to keep up with rapid technological
advancements and changes in youth culture and attitudes
toward dMH tools. There is potential for international
collaborations for dMH design (e.g. SPARX and iSPARX)
to overcome some of these challenges, by recognising and
building on similarities across some Indigenous cultures
worldwide and adapting and re-modelling programs to
suit local need. Furthermore, methodologies for evalu-
ating and implementing dMH tools must also adapt to
accommodate rapid evaluation and translation into prac-
tice to avoid such tools becoming outdated or obsolete by
the time they are validated [97].

Conclusions

This review has identified gaps in the reporting of
dMH intervention development and evaluation stud-
ies for Indigenous young people. Until we have best
practice guidelines for participatory design and con-
sistency of reporting, the strength of evidence regard-
ing the effects of participatory design on uptake and
outcomes in dMH will remain limited. This study has
integrated best practice recommendations for Indig-
enous research and recommendations for participa-
tory design to develop an emergent framework for
the engagement of Indigenous young people in dMH
development or evaluation. Common strengths of
the reviewed studies included the adaption of study
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processes to engage Indigenous young people, involve-
ment of Indigenous people in research processes, and
capacity strengthening. Common gaps included the
lack of transparent reporting regarding sample repre-
sentativeness, intellectual property agreements and
limited progression into implementation studies. Con-
sistent and detailed reporting is needed within this
developing field to ensure that the opportunities pre-
sented by dMH, especially for hard-to-reach popula-
tions, are realised.
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