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ABSTRACT

Introduction: Indigenous populations experience a disproportionately higher burden of early onset of type 2 diabetes mellitus
(T2DM). To contribute towards addressing this health disparity, evidence-based culturally appropriate interventions are ur-
gently needed. This systematic review examines interventions designed to improve the prevention and management of T2DM
among Indigenous children and youth.

Methods: A comprehensive search of five electronic databases was carried out in February 2023 to identify relevant studies pub-
lished in English. We included studies of all designs involving Indigenous children and youth under 25years of age. An adapted
version of the National Institute of Health (NIH) quality assessment tool for pre-post intervention studies was used for quality
assessment. Due to the heterogeneity of methods used by reviewed publications, the convergent integrated approach developed
by Joanna Briggs Institute (JBI) for mixed-method systematic reviews was employed in the analysis. Prospero registration ID:
CRD42023423671.

Results: The search identified 1127 publications, and 25 studies with a total of 4594 participants from four countries were eli-
gible after screening. Notably, most (80%) originated from North America. Most interventions involved <100 participants and
lasted 6 months or less (58%). While knowledge and behaviours improved for most interventions, longer and culturally respon-
sive interventions, often combining both community and school-based elements, demonstrated a greater effect on key anthropo-
metrics and biomarkers associated with the risk of T2DM.

Conclusion: This review highlights the urgent need for more research to address T2DM among Indigenous youth. Future
research should prioritise culturally appropriate, long-term interventions that engage communities and empower Indigenous
youth to make healthy choices.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is
properly cited.

© 2025 The Author(s). Endocrinology, Diabetes & Metabolism published by John Wiley & Sons Ltd.

Endocrinology, Diabetes & Metabolism, 2025; 8:¢70026 10f19
https://doi.org/10.1002/edm?2.70026


https://doi.org/10.1002/edm2.70026
https://doi.org/10.1002/edm2.70026
mailto:
https://orcid.org/0000-0001-7175-5222
mailto:e.kanmiki@uq.edu.au
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fedm2.70026&domain=pdf&date_stamp=2025-01-13

1 | Introduction

Indigenous peoples are culturally distinct people, societies and
communities who share ancestral ties to the lands, waters and
natural resources where they live, or from which they have been
displaced [1]. Due to systemic inequities, the historical effect
of colonisation and inadequate culturally appropriate public
health interventions, Indigenous people face higher health in-
equalities including higher rates of health risks, poorer health
outcomes and greater unmet needs in terms of health and social
services [2].

Although the global burden of type 2 diabetes mellitus (T2DM) is
well-recognised in middle-aged and older adults [3], Indigenous
peoples including Indigenous children and young adults expe-
rience higher rates of early onset of T2DM [4-8]. For instance,
T2DM is more prevalent both in young and older Indigenous
Australians compared to non-Indigenous Australians
[5, 9]. Similarly, there is a higher prevalence of T2DM among
Indigenous Maori and Indigenous Indian and Alaska Natives
compared to the general population in New Zealand and the
USA, respectively [4, 7].

Early onset of T2DM leads to longer exposure to higher blood
glucose levels and increases diabetes-related complications and
comorbidities. Such long-term exposure and related adverse ef-
fects can substantially affect young people, their families and
the community as well as strain resources within the health sys-
tem [9]. These effects also reduce the quality of life and produc-
tivity of affected people during their prime ages and potentially
shorten their life expectancy. In addition, due to the association
of T2DM with insulin resistance, it also elevates the risk of other
cardiovascular diseases, including hypertension, high choles-
terol, stroke and myocardial infarction [10].

Culturally appropriate programs that build on the strengths and
knowledge of Indigenous communities are needed to prevent
and manage T2DM among Indigenous populations. This may
include strategies for promoting healthy lifestyles such as opti-
mising diet, physical activity, avoiding smoking and enhancing
access to quality healthcare including screening and early dis-
ease detection.

Inadequate evidence-based culturally responsive interventions
hinder T2DM prevention and management in Indigenous youth.
This review examines existing interventions for preventing and
managing T2DM among Indigenous youth (< 25years) to: inves-
tigate and categorise the existing T2DM management and pre-
ventive strategies, examine the effectiveness of those strategies
and identify the characteristics of effective interventions.

2 | Materials and Methods
2.1 | Search Strategy and Selection Criteria

A systematic literature search was conducted on 18 February
2023, across five databases (PubMed, Embase, Web of Science,
ProQuest and PsycINFO) to identify research on T2DM pre-
vention or management in Indigenous youth under the age of
25years. This age group was selected because it represents a

critical developmental period where both brain development
and the potential adoption of unhealthy behaviours such as poor
dietary choices, sedentary lifestyles and substance use, can eas-
ily be developed and have lifelong health consequences.

Keywords and synonyms related to Indigenous people, youth,
diabetes (including type 2 diabetes), prevention, management,
intervention and programs were used. Boolean operators and
appropriate Mesh terms were incorporated to refine the search.
Table S1 provides a complete list of search terms used. Google
Scholar and reference list of relevant publications were checked
for possible publications meeting the inclusion criterion. This
study followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) framework [11, 12].
PRISMA is a comprehensive framework that guides the trans-
parent conduct and reporting of systematic reviews and meta-
analysis. Furthermore, a strength-based approach aligning with
Indigenous peoples’ worldviews has guided the conduct of this
review [13].

2.2 | Inclusion and Exclusion Criteria

Studies were included if they focused on interventions aimed at
preventing or managing T2DM among Indigenous youth under
25years, regardless of study design or publication date. Studies
were excluded if they did not target Indigenous youth, T2DM
prevention/management or lack of effectiveness evaluation.
Review articles and studies that focus solely on risk factors were
also excluded. Studies not published in English language were
also excluded.

3 | Data Analysis

All citations retrieved from databases were imported into
Covidence software for screening. Duplicates were removed au-
tomatically. Titles and abstracts were screened for relevance.
Full texts of articles were then reviewed for final inclusion
based on the pre-defined criteria. Figure 1 presents the PRISMA
flowchart showing the screening process. Screening was done
by two independent reviewers (E.-W.K. and T.W.U.). The final
publications included in the analysis are in Table 1. Extracted
data includes publication year, country, study objective, design,
characteristics of participants, brief description of intervention,
methods used and outcomes measures.

Quality appraisal: Two reviewers independently assessed study
quality using a modified National Institute for Health (NTH)
quality assessment tool for interventional and pre-post studies
[39]. Our adopted tool had five broad themes on which studies
were appraised: study population and attrition (in the case of fol-
low-up studies), intervention implementation, outcome assess-
ment, data analysis and confounding and reporting. The validity
of our quality appraisal tool is equivalent to other available tools
as particular attention was paid to all relevant factors, including
reporting bias, selection bias, design features, statistical analy-
sis and confounding bias [40]. Studies were scored a maximum
of two points if they adequately satisfied a criterion; they were
scored one if they had addressed a criterion partially and zero if
there was no indication that they had addressed it. These points
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FIGURE1 | PRISMA flow chart.

were then summed up and ranked. Our scoring aimed at rating
studies relative to each other and did not necessarily capture all
sources of bias. Therefore, studies with maximum scores do not
imply that they are devoid of all sources of bias. However, as
much as possible, an attempt was made to safeguard all critical
sources of bias.

Evidence synthesis: Due to varied outcome measures and diver-
sity of interventions, meta-analysis was not possible. Instead, a
narrative synthesis was employed to descriptively analyse in-
terventions using the Joanna Briggs Institute's convergent inte-
grated methodology for mixed methods systematic reviews [41].
This approach combines quantitative and qualitative data to
provide a comprehensive understanding of the study topic. As a
first step, data is extracted from all study types in a ‘qualitative’
approach through a narrative interpretation of findings in the
text. Subsequently, all information was assembled, analysed and
synthesised simultaneously and then integrated into a single set
of findings, offering a deeper insight into the review topic [41].

4 | Results

The search yielded a total of 1127 publications. Screening
yielded 25 publications that met the inclusion criteria (Figure 1).
Of these, 23 were peer-reviewed journal articles, while the re-
maining two were theses or dissertations [31, 36].

These 25 publications were all from four countries, including
the USA, Canada, New Zealand and Australia, with a total pop-
ulation of 4594 youth aged <25years. About 52% (n=13) of the
included studies were from the USA [14-;18, 20, 21, 29, 33, 34,
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36-38], 28% (n="7) were from Canada [22-26 30, 31] while the
rest were from Australia (n=23) [27, 28, 35] and New Zealand
(n=2)[19, 32]. Of note, most of the studies (80%) involved partic-
ipants from North America (USA and Canada).

Most of the studies were quantitative studies (17 [65%]) [15, 16,
18, 20-23, 25-29, 33, 34, 37, 38], while 5 (19%) were qualita-
tive studies [17, 30, 32, 35, 36]. About four studies (16%) used
mixed methods research involving quantitative and qualitative
methods [14, 19, 24, 31]. Of the 25 studies, about 44% (n=11)
could be described as community-based intervention studies
[15, 17, 18, 20, 21, 23, 24, 29, 32, 34, 35]; another 10 (40%) were
school-based interventions [14, 19, 22, 27, 30, 31, 33, 36-38].
Three studies combined both school-based and community-
based interventions [16, 25, 26]. One study was not specific, as it
tested the effectiveness of a screening algorithm [28].

The study participants range from as small as 12 participants
[24] to as high as 1500 participants [14]. More than half of the
studies had a sample size of <100 participants. The length of
the study intervention ranged from 1.5months [19] to as high
as 48 months [37]. About 10 (40%) had interventions that were
<6months, and 9 (36%) were between 6 months and 1year.
About 5 (20%) of the studies had interventions over 1year
[23, 26, 33, 37, 38]. Two studies did not report on the length of
interventions [30, 36].

4.1 | Outcome Measures

All included studies focused on interventions aimed at prevent-
ing or managing T2DM. A small number of studies additionally
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results related to T2DM

retention and confounders

Intervention

(mean or range)

Study design

Objective

Country

Study

Outcome measures: physical

2-years Paired sample #-tests

School-based: Youth
Wellness Program, led by

100 school youth

USA Reduce T2DM Longitudinal

Teufel-shone

activity, BMI, blood glucose

71% retention

study, with no (both sexes; mean age-

risk factors

et al. 2014 [38]

Results: Improvements in fitness

rate

three project personnel

10.4+1.1 in males and

randomisation

among youths

measures improved fasting blood

who were community

10.4+1.1 in females)

glucose levels but increased BMI

members knowledgeable

in grades 3 through 8

of local physical

were enrolled in the

activity preferences

biweekly physical

activity program, with

each activity session

lasting 45 to 60 min.

addressed interventions for other chronic conditions. Due to the
diverse range of outcome measures used across studies to as-
sess the effectiveness of the interventions, we categorise them
into four main groups: (1) Knowledge and education-based out-
comes, (2) Behavioural outcomes (including dietary changes
and physical activity), (3) Service-related outcomes (including
screening and detection programs), and (4) Anthropometric and
biomarker outcomes. Table 2 describes the outcome categories.

4.2 | Quality of Studies

Tables S2 and S3 provide the quality appraisal tool and quality
scores of all included studies, respectively. While none of the stud-
ies obtained all points on the quality appraisal tool, two studies
scored the highest (20 points) [21, 22]. Studies were classified into
three categories based on their relative scores: 0.0-0.4 for low qual-
ity, 0.5-0.7 for medium-quality and 0.8-1.0 for high-quality rating.
This approach has been used by other systematic reviews [42]
and is a helpful way of assessing relative quality among studies
involved in a systematic review. About 8 (32%) of the 25 studies
scored 0.8 or higher and were regarded as high-quality studies [15,
16, 18, 21-23, 27, 34|, another 12 (48%) studies were classified as
medium quality [14, 19, 20, 24-26, 28, 31, 33, 35, 37, 38] and 5
(20%) studies were considered low-quality [17, 29, 30, 32, 36].

All studies described their participants and recruited them
from the same/similar population. Most studies did not specify
inclusion and exclusion criteria, but a few provided sufficient
information from which this could be inferred [14-16, 21, 22,
31, 37, 38]. Reviewed studies generally had low sample sizes.
Indeed, more than half of the included studies reported <100
study participants [15-17, 19, 20, 24, 27-32, 34-36]. Only one
study reported having over 1000 study participants [14]. Most
studies reported a retention rate of 80% or above except for seven
(7) studies that reported below 80% [20, 24, 28, 30, 32, 33, 38]
and some five studies did not report on the retention rate at all
[14, 26, 27, 35, 37].

Most studies described their interventions, including inputs,
participants and duration except for two studies which did not
provide information on the length of their intervention [30, 36].
Almost all studies did not provide sufficient information to
ascertain if there was program contamination by other inter-
ventions. Except for two studies [14, 41], all reviewed studies
described their outcome measures. Out of the 17 quantitative
studies, only one did not describe statistical methods used to as-
sess changes and based on the reviewers' assessments, did not
use appropriate statistical methods [29]. Most studies did not
evaluate the effect of confounding variables except for some four
studies [21-23, 27]. Also, only seven studies considered the dif-
ferent gender of study participants in their analysis [22, 23, 26,
33-35, 37]. No systematic difference was observed between re-
ported and unreported findings for almost all studies except for
four studies that only reported areas of success [17, 29, 30, 36].

4.3 | Effectiveness of Interventions

Eleven (44%) of the 25 reviewed studies reported positive im-
provements in knowledge-based outcomes such as knowledge
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about diabetes and its risk factors, awareness of the impor-
tance of healthy nutrition (reducing the intake of sugary foods/
drinks), physical activity among others [14, 15, 18, 22, 25, 27,
29, 31-33, 37]. Also, 12 (48%) studies reported improvements
in behavioural-related outcomes including improvements in
healthy dietary habits, increases in physical activity/exercise
and reduction in sedentary behaviour among others [15, 19, 21,
23, 25, 27, 31-33, 35, 37, 38], and 7 studies reported improve-
ments in both knowledge-based outcomes and behavioural-
related outcomes [15, 25, 27, 31-33, 37].

Aboutllstudiesreportedimprovementsrelatedtoservicedelivery-
related outcomes, including improvements in T2DM screening,
cultural acceptability, feasibility and appropriateness of inter-
vention for Indigenous youth [17, 18, 23, 24, 26, 28, 30, 33-36]. Of
the 12 studies that examined anthropometric and/or biomarker
outcomes, three studies did not find any improvements in these
measures [15, 24, 25]. This is not surprising as all three studies
had an implementation period of <5months [15, 24, 25]. Four
studies on the other hand found positive improvements in an-
thropometric/biomarkers such as weight, BMI and fasting blood
glucose levels [18, 19 20, 22], while the remaining four found
improvements in some anthropometric/biomarker measures but
not all measures assessed [16, 33, 34, 38].

Outofthe 13 studies conducted in the USA, sixreported improved
knowledge-based outcomes [14, 15, 18, 29, 33, 37] and five re-
ported improvements in behaviour outcomes [15, 21, 33, 37, 38].
One study did not find any improvement in either knowledge or
behavioural outcomes [34] and another one did not provide in-
formation on whether outcomes related to knowledge gain or be-
haviour were improved [17]. Two of the 13 studies from the USA
indicated an improvement in anthropometric/biomarkers mea-
sures [18, 20]. At the same time, four other studies from the USA
had a mixture of some positive improvements and no effects on
some anthropometric/biomarkers [16, 33, 34, 38]. Among the

TABLE 2 | Description of outcomes used by studies in this review.

studies from Canada, three found positive improvements in
knowledge gained [22, 25, 31]. Three found improvements in
behavioural outcomes [23, 25, 31], while four indicated improve-
ments in service delivery-related outcomes [23, 24, 26, 30]. Only
one Canadian study reported positive improvements in anthro-
pometric/biomarker measures [22], two did not find improve-
ments in anthropometric/biomarkers measures [24, 25] and
four did not include anthropometric/biomarkers as part of their
outcome of interest [23, 26, 30, 31]. Among the three Australian
studies included in this review, one reported improvement in
both knowledge and behaviour outcomes [27], another reported
improvement in service delivery [28] and the other reported im-
provements in both behaviour and service outcome measures
[35]. Both studies from New Zealand found improvement in
behaviour outcomes [19, 32], but one reported improvement in
anthropometric/biomarkers measures [19]. While the other re-
ported improvements in behaviour [32].

By study design, almost all quantitative studies reported posi-
tive improvements in either knowledge or behavioural-related
outcomes, with the exception of one quantitative study from the
USA that did not find significant improvements in behaviour
or knowledge but reported positive improvements in service
delivery and anthropometric/biomarkers [34]. About three
quantitative studies reported improvements in anthropomet-
ric/biomarker outcomes [18, 20, 22], and another four reported
improvements in some of these outcomes [16, 33, 34, 38]. The
remaining nine studies either did not find improvements or
did not include anthropometric/biomarker outcomes in their
evaluation.

Almost all qualitative studies reported improvements in either
knowledge or behavioural-related outcomes except one study
that did not provide information on these outcomes [17]. Not
surprisingly, none of the qualitative studies included anthro-
pometric/biomarker measures in their evaluation. Three of the

Category of outcome measures

Description

Knowledge-based outcomes

Knowledge-related outcomes included knowledge about T2DM, nutrition/healthy

foods, attitudes and practices on dietary choices, diet quality, exercise and self-
efficacy and knowledge on healthy lifestyles [14, 15, 18, 22, 25, 27, 29, 31-33, 37|

Behavioural-based and healthy
dietary-related outcomes

Outcomes around behaviour change mainly sort to increase Indigenous children
and young adults’ time on physical activity and reduce the length of time spent on

sedentary activities and/or outcomes related to improving healthy dietary preferences,
including low consumption of sugar-sweetened beverages, red/processed meat, sodium
and high consumption of fruit and vegetables [15, 19, 21, 23, 24, 26, 28, 30, 33, 34-36]

Health systems and services related
outcomes

Some studies examined the effects of the interventions on improving testing
and screening for early detection of T2DM among Indigenous children

and young adults [23, 28]. Or Acceptability and appropriateness [18, 35]
or feasibility [17, 24, 26, 30, 34-36] of program implementation

Anthropometric and biomarkers

Some studies assessed the effects of their interventions/programs on diabetes-related

anthropometric measures such as weight gain or loss, body mass index (BMI), BMI
z-scores, body fat percentage, fat-free mass, waist circumference and blood biomarkers
including fasting insulin, fasting blood glucose level, insulin resistance, VO2 max,
HbA1c test, cholesterol levels, triglycerides (TG) level, blood pressure, glycemic
control and glucose/insulin ratios [15, 16, 18, 19, 20, 22, 24, 25, 33, 34, 37, 38]
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four mixed-method studies indicated improvements in either
behavioural or knowledge-based outcomes [14, 19, 31]. The re-
maining study did not provide information to indicate whether
these were improved or not [24]. One mixed method study re-
ported an improvement in anthropometric/biomarker outcome
[19], and another reported no improvement in anthropometric
measurements [24], while two studies did not include these in
their evaluation [14, 31].

4.4 | Effectiveness Based on Intervention
Characteristics

All school-based interventions reported an improvement in
either behavioural or knowledge-based outcomes, while 9 out
of 12 community-based interventions reported improvements
in either behavioural or knowledge-based outcomes. Among
the three studies that combined school-based and community-
based interventions, one reported the feasibility of strategies for
improving knowledge and behaviours associated with T2DM
[26], another reported positive improvement in some anthropo-
metric/biomarkers [16] and the other reported improvements in
both knowledge-based and behavioural outcomes [25]. Also, of
the four school-based interventions that reported on anthropo-
metric/biomarker measures, all reported general enhancements
[19, 22] or improvements in some anthropometric/biomarkers
but not all anthropometric/biomarkers assessed [33, 38]. Also,
four community-based interventions reported effects on anthro-
pometric/biomarker outcomes; three reported either general
improvements in outcomes or improvements in some measures
[18, 20, 34]. Two out of the five community-based interventions
that reported anthropometric/biomarker outcomes did not find
any improvements in this regard [15, 24].

All interventions that were 1year or more in duration were re-
ported to be effective in improving either knowledge, behaviour
or both. However, only two interventions < 6 months in duration
that assessed changes in anthropometric/biomarker measures
were found to be effective [19, 22]. For those between 6- and
12-months duration who reported anthropometric/or biomarker
measures, most reported improvements [16, 18, 20, 34]. In ad-
dition, two studies whose implementation duration was over a
year reported positive improvements in anthropometric and/or
biomarkers [33, 38]. Indicating the importance of intervention
duration to achieving improvements in diabetes-related risk
factors.

Based on study quality, of the eight studies that were scored
high quality, 7 (89%) were effective in improving outcomes re-
lated to either knowledge, behaviour or both and four reported
positive improvements in anthropometric/biomarkers out-
comes [16, 18, 22, 34]. However, none of the low-quality stud-
ies reported anthropometric or biomarker outcomes and 4 out
of 5 reported improved knowledge/behaviour-related outcomes
[29, 30, 32, 36].

Based on the study setting, 20 studies were primarily imple-
mented in rural settings; of this number, five reported improve-
ments in both knowledge-based outcomes and behaviour-related
outcomes [15, 25, 31, 33, 37], four reported improvements
in knowledge-based outcomes [14, 18, 22, 29], another four

reported improvements in behaviour related outcomes alone
[21, 23, 35, 38], seven studies reported improvements in anthro-
pometric or biomarker outcomes [18, 20, 22, 33, 34, 37, 38] and 10
improved health service-related outcomes within rural settings
[17, 18, 23, 26, 28, 30, 33-36]. Of the four interventions mainly
implemented in urban settings, one reported improvement in
knowledge-based outcomes [27], two reported improvements in
behaviour-related outcomes [19, 27] and two reported improve-
ments in anthropometric or biomarker outcomes [16, 19], while
one improved health service-related outcomes within these
urban settings [24]. One study that was implemented in both
rural and urban settings showed positive outcomes for knowl-
edge and behaviour but none for anthropometric measures [32].

5 | Discussion

This review examines the current available evidence on inter-
ventions for preventing or managing T2DM among Indigenous
youth. The review identified 25 intervention studies using a
wide range of strategies and implemented either as community/
home-based interventions, school-based interventions or a com-
bination of both. Studies used various methods in implementing
and evaluating their programs that involved quantitative, qual-
itative and mixed methods approaches involving both quanti-
tative and qualitative methods. Notably, most of the identified
studies were from North America (USA and Canada), with very
few studies from Australia and New Zealand.

It was found that most studies focused on the effect of their in-
tervention on improving knowledge, behaviour and service de-
livery aimed at reducing T2DM risk factors among Indigenous
youth. However, less than half of the programs specifically tar-
geted intervention effects on proximal risk factors for T2DM,
including anthropometrics, adiposity and diabetes biomarkers
such as fasting insulin and blood glucose levels, about program
implementation to address diabetes, with less consistent results
[15, 16, 18-20, 22, 24, 25, 33, 34, 38].

All school-based interventions reported improvements in ei-
ther behavioural or knowledge-based outcomes. Schools offer
unique opportunities to promote health and well-being among
youth through diverse curricular and extracurricular activi-
ties. Effective school-based interventions for preventing and
managing T2DM in Indigenous youth were those that adapted
school curricula and programs tailored to address the specific
needs of this group of young people. These adaptations consider
the cultural and social contexts of Indigenous youth and their
communities [14]. A key characteristic of effective school-based
interventions is the use of curriculums that integrate science
and traditional cultural learning practices such as storytelling,
games, food testing, experiments, puppet shows, crafts and au-
diovisual to educate students about science, diabetes and its risk
factors and the importance of nutrition and physical activity in
maintaining health and balance in life [14, 25, 27]. School-based
interventions that apply an inquiry-based approach to learning,
building skills in observation, measurement, prediction, exper-
imentation and communication and providing healthy lifestyle
messages, using traditional foods and those commonly eaten
in the community while being flexible and adaptive were key
strategies for successful development and implementation of
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school-based interventions for T2DM prevention and manage-
ment [26, 30].

Successful community-based interventions mostly use
community-based participatory research to actively engage
community members and build trusting partnerships. This
collaborative approach ensured that the interventions ad-
dressed the specific needs and priorities of Indigenous youth
[15]. Key strategies for success involved the incorporation of
cultural and traditional activities such as berry picking, horse-
back riding, dancing, hunting, hiking and camping. The use
of storytelling and native language to convey information
enhanced cultural relevance and understanding [15, 29, 34].
Engaging youth in practical hands-on activities such as pre-
paring and testing healthy snacks, learning and participating
in traditional native games such as double ball, ring the stick,
run and scream and shiny keeping and discussing weekly ac-
tivity and nutrition diaries made learning enjoyable and rele-
vant [15, 35].

The review found that interventions that combined both school-
based and community-based strategies were more likely to be
successful in improving knowledge, behaviour and service de-
livery aimed at reducing T2DM risk factors among Indigenous
children and youth [16, 25].

Our review highlights the crucial role of involving Indigenous
community leaders in the development and implementation
of these interventions [17, 26, 34, 35]. Community leaders are
essential stakeholders. They ensure culturally appropriate in-
terventions are implemented through this participation. A col-
laborative approach involves Indigenous people from various
backgrounds (e.g., health professionals, community leaders and
tribal leaders). By placing Indigenous people in leading roles
during program implementation, interventions can be effec-
tively delivered for the prevention and management of T2DM in
Indigenous youth [17, 26, 34, 35].

It is worthy of note that the effectiveness of these interventions
also requires addressing underlying social determinants of
health, such as poverty, low educational attainment, unemploy-
ment and socioeconomic marginalisation, which limit access to
healthcare, healthy eating choices and physical activities and
contribute to the burden of diabetes and other chronic diseases
among Indigenous people [6, 10].

6 | Study Limitations

This study has some limitations; first, although an extensive
literature search was done, a few interventions may have been
missed within the grey literature. Second, as few studies com-
bined school-based and community-based strategies, the ev-
idence on the effectiveness of a combined approach to either
of them separately is not conclusive. Furthermore, most of the
included studies involved a very small sample size and were
implemented over short time periods making their effective-
ness unclear. Also, due to limitations in the range of outcome
variables reported by included studies, we could not gauge the
effects of study interventions on some outcome variables such as
quality of life and mental health disorders.

7 | Conclusion

The prevention and management of T2DM among children and
young Indigenous peoples require culturally appropriate inter-
ventions designed to target both knowledge, lifestyle as well as
dietary choices. A life course approach to the prevention and
management of diabetes measures from a young age is required
to reduce the risk of diabetes and other chronic cardiometabolic
conditions among Indigenous people. Interventions need to be
implemented within and beyond the health system (including
educational settings, places of employment and homes) through
government and non-government agencies and need to com-
mence as early as possible in the life course.

Stronger scientific evidence is warranted in young Indigenous
people to inform public health policy and clinical practice in ef-
forts to prevent and manage chronic diseases in this segment of
Indigenous people. There is a need for more of such interven-
tions in Australia and New Zealand to help generate country-
based evidence for improving the health and well-being of
Indigenous youth.
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