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Abstract

Chronic disease prevention programs that target physical inactivity and sedentary behaviour are often evaluated using self-report assessment
tools. However, these tools may require additional validation to ensure relevance and efficacy for Indigenous peoples. The scope to which
this occurs is yet to be systematically assessed within the literature. This review aimed to explore and define the range of self-report physical
activity and sedentary behaviour assessment tools validated for Indigenous adults globally. Searches were conducted across seven electronic
databases; resultant articles were screened against the inclusion and exclusion criteria by two reviewers. Analysis of the 15 included articles
suggests that self-report physical activity and sedentary behaviour assessment tools have achieved varying levels of validity amongst Indigenous
populations globally. Most studies rated as low cultural appropriateness on a 14-item Indigenous research quality appraisal tool, however, there
was a significant moderate upward trend over time (P = 0.0328). Digital physical activity or sedentary behaviour assessment tools have not yet
been validated within Indigenous adult populations and constitute an apparent gap in the literature. Established validation methods for other
populations were commonly found to be inappropriate for Indigenous population groups. There were no evident trends regarding validation
study methodology identified, signifying a more bespoke approach within Indigenous population groups. Therefore, meaningful consultation and
project co-design may help to prevent the potential methodological redundancy when developing and validating physical activity assessment
methods within Indigenous populations globally.
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Contribution to Health Promotion

e Cultural, linguistic, and geographic diversity between and within Indigenous population groups requires physical activity and
sedentary behaviour assessment tools to undergo population-specific validation to ensure equitable performance for Indigenous
population groups and avoid the misrepresentation of lifestyle behaviours.

e This is the first review to systematically explore the range of physical activity and sedentary behaviour tools that have been
validated for Indigenous adult populations worldwide.

e The findings of this review can be used to inform culturally appropriate physical activity assessment tool development and val-
idation as well as the evaluation of health promotion programs within Indigenous population groups.

INTRODUCTION co-nurturing relationships with lands and waterways were
inherently healthy (Johannes and Macfarlane 1991, Gracey
and King 2009, Ride and Burns 2020). Western coloniza-
tion through the dispossession of ancestral lands, water-
ways, and food systems from Indigenous peoples (Armitage
1995), significantly altered previously stable lifestyle and
activity patterns and is one factor that has resulted in the
over-representation of chronic disease for Indigenous peo-
ples worldwide (Gracey and King 2009). Other contributing

It is estimated that there are over 476 million Indigenous
peoples globally. Although no universal definition exists, the
WHO defines Indigenous peoples as being custodians and
practitioners of unique cultures and ways of relating to peo-
ple and the environment. Indigenous peoples possess distinct
social, cultural, economic, and political characteristics (World
Health Organisation 2024). The traditional subsistence life-
styles of Indigenous populations globally, characterized by
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factors include forced adoption of unfamiliar foods and
cooking practices, suppression of traditional food, envi-
ronmental and medicine practices, and the ability to hand
down these knowledge systems to future generations. This
is further compounded by logistical challenges with modern
health care provision and access in rural and remote regions
where Indigenous peoples are more likely to reside than
non-Indigenous peoples (Armitage, 1995; Gracey and King,
2009; Goettke and Reynolds, 2019; Australian Institute of
Health and Welfare, 2023b).

Non-communicable chronic diseases such as diabetes,
kidney disease, cardiovascular disease, certain cancers, and
dementia are leading causes of morbidity and mortality world-
wide (Australian Institute of Health and Welfare, 2023a). The
burden of these conditions is disproportionately shouldered
by Indigenous populations globally. Within Australia, 46%
of Indigenous peoples are living with at least one chronic
disease (Australian Bureau of Statistics 2019). With similar
trends in Canada, the USA, and New Zealand (Villarroel et
al., 2020; New Zealand Ministry of Health Manatu Hauora
et al., 2023). The United Nations reports that 50% of global
Indigenous adults aged 35 years and over are now living with
type 2 diabetes (Department of Economic and Social Affairs:
Indigenous Peoples 2024).

Many of these conditions are lifestyle mediated. However,
the traditional lifestyles of Indigenous peoples were largely
protective, especially when examined in the context of cur-
rent health recommendations to reduce chronic disease risk.
Traditional diets tended to be rich in high-fibre plant foods
and moderate intakes of lean, high-protein animal products
(Johannes and Macfarlane 1991, Schraer 1994). The pro-
curement of these foods and the maintenance of food systems
among other activities, required consistent incidental exercise
and minimal sedentary time (Johannes and Macfarlane 1991,
Shephard and Rode 1996, Gray et al. 2013). Physical inactiv-
ity and excessive sedentary time are key risk factors for the
development of chronic disease (Australian Institute of Health
and Welfare 2012). The impact of colonization is clearly
apparent in the disproportionate numbers of Indigenous peo-
ples globally who are now living with chronic diseases that
pre-colonization lifestyles effectively prevented and avoided
for generations.

Many contemporary health promotion programs aim to
reduce chronic disease by addressing behavioural risk factors,
including physical inactivity and sedentary lifestyles (Alston
et al. 2016, Rice et al. 2016, Taafaki et al. 2023). Tools that
assess lifestyle behaviours play an important role in measur-
ing and categorizing participant risk, as well as monitoring
health program outcomes. Health promotion programs are
often evaluated with self-report measures due to their porta-
bility, low participant burden, and low cost (Sushames et al.
2016, Kokenge et al. 2022, Pedersen et al. 2022, Cambridge
Biomedical Research Centre 2023). However, the tools uti-
lized are commonly euro-centric in design (Sushames et al.
2016, Kokenge et al. 2022). Therefore, physical activity (PA)
and sedentary behaviour (SB) assessment methods must be
appropriately validated for use within the Indigenous popula-
tions they aim to assess. This ensures that traditional practices
and culturally relevant activities are adequately captured, and
the data collected accurately and reliably reflects the diver-
sity of lifestyle behaviours of Indigenous peoples. Failing to
consider the cultural appropriateness of such tools has the
potential to introduce measurement bias and misrepresent

Kilburn et al.

actual levels of PA and SBs. Consequently, this risks contrib-
uting further to health inequities experienced by Indigenous
peoples.

Technology is evolving at a rapid pace within all fields
of health research. This includes novel platforms and user
interfaces for subjective assessment methods such as ques-
tionnaires and diaries that are administered via personal
smart devices. These interfaces differ from the interviewer or
paper-based tools in many ways that may influence the acces-
sibility, acceptability, and reliability of user responses (Evans
and Mathur 2018). This may be particularly relevant within
Indigenous populations where languages are often spoken
rather than written (UNESCO 2022), and where social desir-
ability bias may be amplified by cultural norms or distrust of
research and researchers due to historical injustices against
Indigenous peoples within western colonial research (Smith
2021). Despite the rapid evolution of technology, the scope
and validity of digital self-report PA and SB tools are yet to be
systematically explored in the literature.

Health-related assessment and diagnostic methods should
routinely undergo rigorous testing to determine their suitabil-
ity for use with the intended population, and that they are
providing an accurate measure to support diagnosis and/or
treatment outcomes (Friedman et al. 2022). This includes con-
siderations and adaptations relevant to the cultural, linguistic,
and geographical diversity of Indigenous populations glob-
ally. Within these cultural contexts, due consideration should
be given to Indigenous concepts and definitions of PA which
may differ from western definitions and concepts. The pub-
lished literature on the topic is varied, highlighting the spec-
trum of meaning and concepts of PA for Indigenous peoples.
Some studies note a lack of delineation of activities and exer-
cise as standalone concepts for Indigenous peoples but rather
align these with socialization or neutrally viewed activities
(Hermansen et al. 2002, Nelson et al. 2010, Gray et al. 2013).
Conversely, in their qualitative article exploring Indigenous
perspectives on active living in remote Australia, Thompson
et al. (2013) found through artwork and focus groups, that
participants identified activities that would not necessarily be
captured within traditional western definitions such as erect-
ing bark structures and collection of food resources, signifying
deep and complex understandings of PA. A qualitative sys-
tematic review exploring Indigenous Australians perceptions
of PA (Dahlberg et al. 2018) found that PA was commonly
associated with maintaining kinship and connections to land
and natural resources and was broadly viewed in three cate-
gories: exercise, everyday activities, and sport. The authors
reported differing definitions of PA between Indigenous men
and women, however, where men’s understanding focussed
on sport and exercise and women viewed PA as anything
physical including domestic activities. This is contrary to
observations reported by Hanashiro (2012), who explored
the perceptions of PA among older Native Hawaiians where
PA was viewed collectively by men and women as anything
that made you move, including but not limited to, structured
sports, exercise, domestic activities, and walking for trans-
port. This highlights that whilst Indigenous definitions of PA
generally differ from western definitions, understanding spe-
cific population or community definitions and interpretations
is imperative for PA assessment tool design or adaptation and
subsequent validation thereof.

Several approaches may be considered when determining
the validity and reliability of PA assessment tools (Friedman
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et al. 2022): Face validity and acceptability determine
whether a tool is satisfactory to the target demographic.
Content validity aims to ensure the tool is communicating
and gathering data as intended and typically involves eval-
uation by experts in the field. Test—retest reliability ensures
that the tool measures consistently between administrations
and involves testing the tool measures against itself within a
short timeframe. Inter-rater reliability determines the consis-
tency of the outcome measures between different administra-
tors. Concurrent validity compares the tool to an established
reference method and determines how closely the outcome
measures align. Reference method refers to the established
measure against which to compare the novel assessment
instrument (Cambridge Biomedical Research Centre 2023).
The strength of the correlation between the novel tool and
the reference method then determines the concurrent valid-
ity of the tool. Clinical and population-level assessment tools
are generally expected to have a comprehensive assessment of
reliability and validity, including concurrent validity, against
an established reference method from which to benchmark
the accuracy of results (Cambridge Biomedical Research
Centre 2023).

Existing evidence relating to PA assessment tools for use
with Indigenous populations includes a 2016 literature
review by the Sax Institute, which explored validated PA tools
for Aboriginal and Torres Strait Islander children in Australia
and identified just two studies (Flood et al. 2016). A second,
recently published review by Johnson et al. (2024), explored
methods used to assess PA in Australian, Canadian, and New
Zealand Indigenous populations. Whilst their review found
that adaptation of PA tools for Indigenous populations was
increasing, they also found that partnering with the commu-
nity was still severely lacking in the field. Johnson et al. (2024)
did not consider the validity of the assessment tools explored
in their review. Therefore, the extent to which self-report PA
and/or SB assessment tools have been validated for use with
Indigenous adults is yet to be systematically examined in the
literature.

Aims

The primary aim of this scoping review is to identify and
define the range of self-report PA and SB assessment tools
that have been validated for use with Indigenous adult popu-
lations globally. The secondary aim is to evaluate the studies
identified for inclusion in the review against criteria for deter-
mining the cultural appropriateness of the methods used to
develop and validate the tool.

METHODS

The protocol for this scoping review was developed to align
with the Joanna Briggs Institute (JBI) manual for scoping
reviews (Joanna Briggs Institute 2020).

Research questions

The research questions were developed per the Participant,
Concept, Context framework to fulfil the primary aim of this
review and are set out in detail by eligibility criteria in Table
1 (Joanna Briggs Institute 2020) and include:

1. “What is the scope of self-report PA and SB assessment
tools that have been validated for use with Indigenous
adult populations?’

2. “What methods have been applied to determine the valid-
ity of these tools?’

3. ‘How do the identified studies score against criteria for
determining cultural appropriateness of the methods
applied to the development and validation of the tools?’

Search strategy

The search strategy was developed by M.K. and Y.H.-T. with
consultation from University Information Specialists (J.C.
and S.A.). The search query included terms that described
a self-report PA assessment method, as defined elsewhere
(Cambridge Biomedical Research Centre 2023), and the pro-
cess of determining any type of formal validation or reliability
testing, within an Indigenous population. The list of search
terms was generated through a search of PubMed MeSH
terms and peer-reviewed articles relevant to each of these sub-
jects. A list of full search terms is located in Supplementary
Appendix A.

Seven electronic databases were searched in February 2023
including Medline, EmCare, CINAHL, PsychInfo, Scopus,
Web of Science, Australian Indigenous Health InfoNET as
well as the first 50 results from an advanced search of Google
Scholar using the same search terms. No date or language
restrictions were imposed. Backward citation searching was
performed on all included articles. Database search alerts
were enabled for the duration of the review to June 2024 in
all databases that allowed this feature. This excluded Google
Scholar and Australian Indigenous Health InfoNET for which
searches were duplicated in June 2024 to capture any articles
published since the initial searches were performed.

Source of evidence selection

EndNote v20.6 (Philadelphia, PA: Clarivate; 2013) was used
to manage citations. Duplicates were removed and the titles of
remaining articles were screened (M.K.), with irrelevant arti-
cles discarded. Two reviewers (M.K., Y.H.-T.) independently
reviewed the abstracts of the remaining articles against the
inclusion criteria. Full texts of the eligible articles were then
retrieved and screened by both reviewers. When discrepancies
between reviewers occurred, resolution was achieved via con-
sensus or discussion with the third reviewer (D.L.).

Data extraction and synthesis

Data extraction was performed by two independent review-
ers (M.K., Y.H.-T.). A data extraction tool was developed by
the reviewers, adapted from the JBI sample data extraction
tool (Joanna Briggs Institute 2020) and similar published
scoping reviews (Prioreschi and Micklesfield 2016, Davies et
al. 2023). For each included article, data pertaining to sam-
ple demographics, tool features, methods of administration,
validation methods including reference method used, and
the reported outcomes were extracted and charted. Data
were analysed in tabular and graphical formats in Excel for
descriptive purposes and contextualized through narrative
synthesis. RStudio+ (2023.06.1 ed. Boston, MA: RStudio,
PBC) was also used for descriptive and correlative statistics
and to generate figures.

Quality appraisal

Quality and cultural appropriateness of the included arti-
cles were appraised by two reviewers: a non-Indigenous
researcher (M.K.) and an Aboriginal researcher (V.W.),
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Table 1. Search strategy inclusion and exclusion criteria

Domain  Inclusion criteria Exclusion criteria
Partici-  Indigenous populations, defined Validation was not
pant as: distinct social and cultural specific to the
groups that share ancestral Indigenous cohort
connection to lands and natural of the sample i.e.
resources where they have the sample also
inhabited for significant periods included non-
or been displaced from, often Indigenous partici-
now comprising a minority pants, and the data
population share (Cunningham were not reported
and Stanley 2003). separately.
Any location globally.
Restricted to adult samples due to  Entire or majority
marked differences in PA assess- sample was com-
ment and validation methods prised of children
between children and adults. or adult data
was not reported
separately.
Concept  Studies that determined and Studies with tools
explained the validity or validated that
reliability of physical activ- assessed attitudes
ity (inclusive of sedentary and perceptions
behaviours) self-report meth- of activity without
ods. assessment of
behaviours were
excluded.
Validation of objec-
tive methods such
as accelerometers,
doubly labelled
water
Context  Any setting: online, phone, com-
munity, health service.
No restrictions on participant
health status
Source All peer-reviewed primary data Government or other
type sources that report on the population-level

validity or reliability of PA or
SB assessment tools in Indige-
nous populations

surveys and grey
literature were
excluded unless

there was an asso-
ciated validation
paper that could
be retrieved.

utilizing the CREATE Aboriginal and Torres Strait Islander
Quality Appraisal Tool (QAT) (Harfield et al. 2020). The
QAT assesses domains pertaining to Aboriginal and Torres
Strait Islander individual and community benefit, control,
and governance, as well as Indigenous research paradigms
and, cultural and intellectual property (Harfield et al. 2018).
The 14 items were incorporated in their entirety into the data
extraction tool and adapted for Indigenous populations glob-
ally (Supplementary Appendix B).

The QAT does not provide guidance on scoring strength
within appraised articles however, scoring cut-off points have
been utilized in similar reviews and were applied without
modification in this review (Christidis et al. 2021, Davies et
al. 2023), as follows: those that scored as ‘yes’ or ‘partially’
to 10 or more items were classified as high quality and cul-
tural appropriateness, 6-9 items as moderate and 5 or less as
low. QAT score was not considered in the inclusion/exclu-
sion criteria for the review. This enables comparison with
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existing literature and provides structure to the reporting in
this review.

RESULTS

The search yielded 1191 unique papers. Full-text review was
undertaken on 64 articles with exclusions as detailed in Fig.
1. This resulted in 15 articles describing the validation of nine
individual tools being included in the review (Kriska et al.
1990, Schulz et al. 1994, Brownson et al. 1999, Hermansen et
al. 2002, Evenson et al. 2003, Whitt et al. 2003, Cuaderes et
al. 2004, Dénommé 2006, Fahrenwald and Shangreaux 2006,
Egeland et al. 2008, Moy et al. 2008, 2010, Dahl-Petersen et
al. 2013, Sushames et al. 20135, Esgin et al. 2021).

Study demographics

Table 2 describes the sample and study characteristics of the
included articles as well as the article identification number,
which will be utilized hereafter when referencing the included
articles. Publication dates ranged from 1999 to 2021. Studies
were predominately conducted within Native American pop-
ulations (7 =7) [1,2,7,8, 10, 13, 15], followed by Indigenous
populations in Canada (7=2) [4, 5] and Aboriginal and
Torres Strait Islander populations in Australia (7 =2) [6,
14]. The remaining populations were sampled in one study
each. Sample sizes ranged from 18 to 1726 participants, with
ages ranging between 10 and 91 years. Most studies sampled
Indigenous adults, unrestricted by age or gender. Two stud-
ies had samples of females over 40 years [1, 15], one study
exclusively sampled women under 40 years [8], and no stud-
ies restricted the sample to men.

Tool characteristics and features

Table 3 describes tool characteristics, validation methods, and
study outcomes. Tools assessed time periods ranging between
24-hour and 12-month and comprised 2-92 items [1, 3, 4, 6,
8-12, 15]. The most common tool adapted for use was the
International Physical Activity Questionnaire (IPAQ) (Craig
et al. 2003). Five studies validated a version of this tool, which
included the short form (IPAQ-SF) in two studies [4, 5] within
Inuit and Cree peoples in Canada, respectively, the long form
(IPAQ-L) in one study [3] among Inuit in Greenland, and two
studies that validated both forms among Native Hawaiian
and Pacific Islanders, and Maori populations [11, 12]. Several
of these studies cited a previous attempt to validate the IPAQ
within an Aboriginal population in Australia [4-6], which was
ultimately abandoned due to insurmountable feasibility issues
with the tool for the community. The report referenced by
these studies is no longer in circulation and no full-text publi-
cation regarding the validation attempt could be located so it
was not eligible for inclusion in this review.

Three articles assessed the validity of novel tools, developed
specifically for the purposes of the study [2, 10, 15], 11 vali-
dated pre-existing tools that were not developed specifically
for Indigenous populations [1, 3-9, 11, 12, 14]. Of these stud-
ies, eight undertook cultural adaptation of the tool prior to
validation [1, 3-6, 11, 12, 14], whilst the remainder validated
the pre-existing tool without modification [7-9]. One study
validated an existing tool that had been developed previously
for the same Indigenous population group without further
adaptation [13].

Several dimensions of activity behaviour were assessed,
including frequency, duration, and intensity of PA and/or SB
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Reports sought for retrieval .| Reports not retrieved
(n=2) Tl (n=1)

!

Reports assessed for eligibility

A\

Reports excluded:
(n=0)

Figure 1. PRISMA flowchart of study selection.

(Table 3). Four studies used tools that exclusively assessed PA
[1, 2, 7,15], 10 studies assessed both PA and SB [3-6, 8-13]
and 1 study exclusively assessed SB without PA [14]. The
degree of assessment of SB varied from the inclusion of a sin-
gle item about television viewing [9, 10], to a seven-item tool
that exclusively assessed time spent in SB [14]. Seven tools
assessed across thirteen studies captured activity behaviour
frequency [1-8, 10-13, 15]. All the tools included questions
on the duration of activity behaviour(n = 9) [1-15] and all
but one captured activity behaviour intensity (7 = 8) [1-13,
15]. The intensity was either used to categorize activities
into levels for reporting [1, 2, 7-9, 11, 12, 15] or to quantify
energy expenditure [3-6, 10, 13], most often utilizing meta-
bolic equivalents from the Compendium of Physical Activities
(Ainsworth et al. 2000).

Cultural relevance

Activities were reported in several overarching behavioural
contexts: leisure time physical activity (LTPA), occupational,
and domestic activities. Each of the nine individual tools cap-
tured LTPA, seven tools also captured occupational [1, 3-7,
9-15] and four captured domestic activities [1, 3-7, 11, 12,
15]. Less than half (1 = 6) of the included studies reported the
inclusion of culturally relevant activities in their tools. This
included items such as berry picking, hunting, and fishing,
however, was more often left unspecified [3-6, 11, 12]. Seven
articles made recommendations for the inclusion of such cul-
tural activities in future research [2,4, 5,9, 11, 12, 14].
Several studies reported on Indigenous meanings and con-
cepts of PA that may influence tool validity. Sami participants
in Norway did not define fishing, hunting, or berry picking as
work-related or leisure-related activities compared to Norse
participants [9], Inuit participants in the Arctic perceived the

> Records excluded
Records screened (n=1127)
(n=1191)
: l
=
= )
@ Reports sought for retrieval » ﬁefcg)‘s not retrieved
A (n=64)
i (n=1)
Reports assessed for eligibility _| Reports excluded:
(n = 64) > Not Activity Assessment (n = 22)
Not Indigenous Sample (n = 15)
Not validation study (n = 4)
— i Not adult sample (n=9)
3 Studies included in review
3 (n=15)
] Reports of included studies
= (n=15)

intensity of culturally relevant activities differently than objec-
tive measures [3] resulting in a notable deviation from valida-
tion trends reported in non-Indigenous samples. Furthermore,
Dénommé [4] and Kriska [10] acknowledge the likelihood of
PA misrepresentation for Inuit peoples in the Baffin region
of Canada and Pima Indians in Arizona USA, in standard
national PA measurement methods due to a lack of focus on
occupational PA and culturally relevant activities as rationale
for validation of alternate tools in their studies. Moy [11, 12]
describes differing cultural and language interpretations of
activity definitions such as resistance training and intensity
levels among Native Hawaiians, Maori, and Pacific Islanders
that were contrary to the intent of the questions on the IPAQ
that required adaptation.

Tool administration

Four of the nine individual tools were interviewer adminis-
tered [1, 3-5, 7, 8, 10-13] and five were self-administered
[2, 6,9, 14, 15]. No tools were administered electronically
by computer or smart device. Measures to enhance under-
standing and suitability of the self-administered tools for the
Indigenous population groups were reported in two stud-
ies [6, 9]. Esgin et al. (2021) reported that a researcher was
required to assist with question clarification during data col-
lection of the GPAQ, particularly with older participants. This
was in addition to tool formatting modifications previously
made based on community consultation prior to the valida-
tion. This was also the case in the study by Hermansen et al.
(2002) where a trained nurse reviewed participant responses
and corrected where necessary, despite the tool being trans-
lated into the local Sami language. Three studies did not
report assisting participants with self-administered tool
completion [2, 14, 15]. The study by Sushames et al. (2015)
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Study characteristics

Article  Reference Sample population Age range Gender  Sample size
ID (mean age m/f)?
n = (total n=),
[% Indigenous])®

1 Brownson et al. 1999 Native American/Alaska Native, USA 40-70+ (n.r.c) Female 51 (199),[26%]

2 Cuaderes et al. 2004 Native American/Alaska Native, USA n.r. (40/42) All 483, [100%]

3 Dahl-Petersen et al. 2013 Inuit, Greenland 18-84 (43/45) All 1508, [100%]

4 Dénommé 2006 Inuit, Canada 19-74 (45) All 18,[100%]

5 Egeland et al. 2008 Cree, Canada n.r.(38) All 172, [100%]

6 Esgin et al. 2021 Aboriginal, Australia 18-71 (38) All 129, [100%)]

7 Evenson et al. 2003 Native American/Alaska Native, USA 20-50 (n.r.) Female 30 (344), [9%]

8 Fahrenwald and Shangreaux 2006 ~ Native American/Alaska Native, USA 19-40 (21) Female 30, [100%]

9 Hermansen et al. 2002 Sami, Norway 20-62 (47) All 1726 (9779),
[18%]

10 Kriska et al. 1990 Native American/Alaska Native, USA 10-59 (n.r.) All 69, [100%]

11 Moy et al. 2010 Pacific Islander / Native Hawaiian, USA 21-61 (40) All 32,[100%]

12 Moy et al. 2008 Miori, New Zealand 19-86 (49) All 121 (180),
[65%]

13 Schulz et al. 1994 Native American/Alaska Native, USA n.r. (31/35) All 21,[100%]

14 Sushames et al. 2015 Aboriginal and Torres Strait Islander, Australia  n.r. (36) All 61 (96), [64%]

15 Whitt et al. 2003 Native American/Alaska Native, USA 40-91 (54) Female 129 (316),
[41%]

*As reported in the published article, m = male, f = female.

b2 = number of Indigenous participants in sample, (total sample size if multiethnic sample), [proportion of total sample that were Indigenous peoples].

‘n.r., not reported in the included article.

reported that whilst there was similar participant adherence
to the reference method accelerometer between Indigenous
and non-Indigenous participants, there was a far lower com-
pletion rate of the self-administered tool among Indigenous
participants (47%) than non-Indigenous participants (80%).
Whitt et al. (2003) reported restricting participant eligibility
during recruitment to those with competency to complete the
detailed activity records in English and had a completion rate
of 84%.

Validation methods and outcomes

Validation methods and outcomes of the included studies are
outlined in Table 3. The most common form of validation
assessed was concurrent validity (7 =9) [3-5, 8, 10, 12-15],
followed by face validity/acceptability (n = 35) [6, 9, 10, 12,
14], and test-retest reliability (= = 5) [1, 2, 7, 8, 10].

Acceptability

The five studies that assessed acceptability all concluded
that the tools utilized were acceptable to their study pop-
ulation and predominantly utilized three methods in deter-
mining acceptability. Two studies assessed acceptability with
participant interviews [9, 11], three studies through anec-
dotal observations during the study or pre-piloting [6, 10,
14], and two studies considered study compliance [6, 14].
Four of the studies reported adjusting the tool to improve
acceptability based on pilot testing or interviews [6, 10,
11, 14]. These included formatting adjustments, inclusion
of culturally relevant activities, or re-wording due to dif-
fering cultural definitions and understandings of concepts.
Two studies reported assessing content validity of the tool

[3, 9]. The remaining nine studies did not report assessing
acceptability or content validity of the tool [1, 2,4, 5, 7, 8,
12, 13, 15]. Of these, two reported community consultation
for tool adaptation prior to validation [4, 5], one study used
a tool that had been assessed for acceptability within the
same sample population group in a previous study [13] and
four were multi-ethnic sample studies [1, 7, 12, 15] where
it may have not been feasible to consult with all the sample
sub-groups.

Reliability

The most common assessment of reliability was test-retest
reliability in five studies [1, 2, 7, 8, 10]. Inter-rater reliability
was also assessed in one study [10]. Four of the five studies
that conducted test-retest reliability reported strong correla-
tion statistics (r > 0.6) [2, 7, 8, 10]. Tools with lower numbers
of items appeared to report stronger test-retest correlations
although these findings relate to a small number of studies
where there was insufficient power for statistical confirma-
tion of this trend.

Concurrent validity

Eight of the nine articles that assessed concurrent validity
reported a statistically significant correlation with a range of
reference methods [3-5, 8, 10, 13-15]. Three articles classi-
fied the strength of concurrent validity: two reported a low
or limited association with the reference method [12, 14],
one reported a moderate association for energy expenditure,
however, a weak association for duration of activity [3], and
no study reported a strong correlation. When the reported
correlation statistics are stratified using a standardized
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Self-report physical activity and sedentary behaviour assessments

interpretation of correlation coefficients (Dancey and Reidy
2008), one rated as a strong correlation [8], two rated as
moderate correlation [3, 10], and three rated as weak [5, 12,
14]. The remaining articles did not report the correlation sta-
tistics rather, the P-value so were unable to be stratified by
correlation strength.

Reference methods

The most common reference method (Table 3) used for con-
current validation was an accelerometer, which was used in
five studies [3, 4, 10, 14, 15]. This was followed by heart
rate monitors (HRM) [3, 12] and anthropometry [4, 5],
used in two studies each, and activity recall [8] and doubly
labelled water (DLW) [13] used in one study each. Of the
accelerometer studies, all reported significant results [3, 10,
14, 15], however, two of these were for reportedly weak
correlations [3, 14]. One study abandoned the planned
accelerometer validation due to feasibility issues and
instead assessed correlation with anthropometric measures
[4]. The two studies that used anthropometry as a reference
method for validation reported a significant inverse correla-
tion [4, 5], whereby higher activity levels correlated with
lower body mass indices (BMI) or body fat percentage. A
similar trend was also reported by Hermansen et al. (2002)
although not used to assess concurrent validity but rather
face and content validity. Several studies reported that more
detailed and theoretically robust reference methods were
preferred by researchers for the assessment of concurrent
validity but were determined to be unsuitable by participat-
ing communities. Reported reasons for this include cost and
participant burden [3, 4, 11, 12], incompatibility of meth-
ods to culture, lifestyle, and weather conditions [3, 4, 10,
14], participant discomfort [11], and access to technology
or researchers [8].

QAT

QAT scores of each study are outlined in Table 3 with trend
analysis over time in Fig. 2. As there was a small number of
articles from each region, it was not possible to analyse geo-
graphical trends in the QAT scores. Three articles were rated
as high in quality and cultural appropriateness [5, 6, 11], 3
as moderate[4, 5, 14], and 10 as low [1-3, 7-10, 12, 13, 15].
The frequency of scores for each QAT item are outlined in
Fig. 3. Six studies scored “Yes’ or ‘Partially’ to appropriately
inclusive cultural consultation and engagement on the QAT
[2,4-6, 11, 14]. Studies commonly reported the research ben-
efiting the Indigenous participants or community, demonstra-
tion of capacity strengthening for Indigenous peoples, and
taking a strength-based approach (QAT Items 12, 10, and 13,
respectively). No study reported the negotiation of research
agreements that protected the intellectual or cultural property
of communities (QAT Items 6 and 7). It was also uncommon
for studies to report if the research had been guided by an
Indigenous research paradigm (QAT Item 9) with this only
occurring in two studies [6, 11]. There was a moderate sig-
nificant correlation (r = 0.54) between QAT score and year of
publication with scores increasing by ~0.28 points per year
(P =0.0344).

DISCUSSION

With the increasing prevalence of non-communicable chronic
diseases among the world’s Indigenous populations, comes

a corresponding increase in the proportion of Indigenous
peoples accessing health programs or clinical intervention to
prevent, treat, and manage these conditions. Programs and
strategies that target lifestyle determinants of health, such as
PA and SB are common within Indigenous populations glob-
ally (Alston et al. 2016, Rice et al. 2016, Taafaki et al. 2023).
Within an Indigenous health paradigm, PA holds significance
as the means in which to interact and nurture ancestral lands
and natural resources, it enables the custodianship and pass-
ing down of cultural knowledge and traditions to younger
generations as well as the provision and sharing of foods for
family and community. All these practices are interconnected
and rely on each other to enable a life of balance that com-
pounds the health benefit of any individual factor alone as
defined by a holistic understanding of health.

These holistic understandings of health are exemplified
within the included studies and are consistent with existing
literature. For example, Hermansen et al., (2002), found that
Sami participants in Norway did not define fishing, hunting,
or berry picking as work-related or leisure-related activities
compared to Norse participants [9], consistent with the review
literature by Nelson et al. (2010) and Gray et al. (2013) which
describes similar phenomena for Indigenous Australians.
Dénommé (2006) and Kriska et al. (1990) acknowledge the
likelihood of PA misrepresentation due to a lack of focus on
occupational PA, described as being sometimes deprioritized
among PA assessment methods due to reduction in occupa-
tional physicality among non-Indigenous sample populations
and an associated generalization of this across other cultures
and contexts. This aligns with similar findings by Hanshiro
(2012) among Native Hawaiians and resulted in a more com-
plex and inclusive definition of total PA being utilized within
the study. Having access to tools that support the assessment
of culturally relevant lifestyle behaviours that align with cul-
tural understandings of PA is key to providing an accurate
and reliable evaluation of overall health status, categorizing
risk for non-communicable chronic disease, and determining
the effectiveness and impact of health promotion programs
on lifestyle behaviour and health outcomes. Correspondingly,
the overarching aim of this review was to scope the interna-
tional literature to identify self-report assessment tools that
have been validated for assessing PA and/or SB with adult
Indigenous populations.

Evidence from this review indicates that despite a growing
number of studies validating PA assessment tools for use with
Indigenous populations, most studies validated pre-existing
tools, rather than tools that had been developed specifically
for, or with, Indigenous populations where the tools will be
used. This is consistent with the review findings of Johnson
et al. (2024) who explored community-specific PA measures
developed and used in research with and for Indigenous peo-
ples living in Canada, Australia, and New Zealand, albeit not
restricted to validated tools. Within the 23 quantitative meth-
ods included in their review, 15 were adaptations of existing
tools. Despite the frequent utilization of pre-existing tools
in this review, it was not common for studies to report con-
ducting face or content validity of the tool prior to reliability
or concurrent validity assessment. This was more apparent
in the multi-ethnic studies where consultation may not have
been feasible, however was still a notable trend. Two studies
did report community consultation to adapt the tool prior to
validation which may equivocate to content validity, although
it was not expressly reported as such.
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Figure 2. QAT results of included studies by year of publication, scatter plot with linear regression.
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Figure 3. QAT score frequency by item*, stacked bar graph.

Tool features

More than half of the tools were self-administered [2, 6, 9, 14,
15]. Nonetheless, some studies validating self-administered
tools required facilitator support during data collection,
and thus were not strictly self-administered [2, 6, 9]. The
remaining two studies either encountered issues with reten-
tion [14] or restricted participant eligibility based on literacy
levels [15]. Many Indigenous languages are oral rather than
written and it is not uncommon for Indigenous peoples to
speak several languages, of which English (or other national
languages internationally) may be third or fourth (UNESCO

2022). Historically, Indigenous peoples globally have had less
access to formal education, however, rates of Indigenous peo-
ples completing secondary and further education is increas-
ing (Australian Institute of Health and Welfare and National
Indigenous Australians Agency 2023). Therefore, a diverse
range of literacy can be expected within Indigenous popu-

istrator involvement in many of the self-administered tools
data collection phase. Questionnaire-based assessment tools
are often deployed due to portability and cost, however,
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these are not as pronounced if interviewers and interpreters
are required for administration. Health promotion programs
within Indigenous populations need to accommodate both
language and literacy diversity to ensure accessibility and effi-
cacy for their participants. Therefore, having tools that have
been validated with diverse language abilities is an important
consideration. Given that many of the self-administered tools
in the included studies required administrator involvement
or encountered issues with retention or restricted eligibility
criteria, the applicability of self-administered tools with-
out measures in place to reduce accessibility barriers within
Indigenous population groups appears less appropriate than
interviewer-administered formats and may conflate validation
findings in some Indigenous population groups.

The IPAQ was the most frequently validated tool among
global Indigenous populations. The IPAQ was developed by
the World Health Organisation (WHO) in 1996 and has sub-
sequently been validated in 12 different population groups
(Craig et al. 2003). The IPAQ provides procedural instruc-
tions for cultural adaption (IPAQ 2022), which likely explains
its popularity. This tool was successfully validated with the
Indigenous peoples of Canada [4, 5] and Greenlandic Inuit
[3]. As outlined in the results above, several of the included
studies made reference to a previous attempt to validate the
IPAQ for use within an Aboriginal population in Australia that
was reportedly abandoned due to issues with feasibility and
acceptability [4-6]. The Global Physical Activity Questionnaire
(GPAQ) is a 16-item interviewer-administered questionnaire
that was developed on the foundation of the IPAQ-LF and -SE
in response to such issues. The GPAQ was initially validated
among nine developing nations and has subsequently been fur-
ther validated in other population groups (Keating et al. 2019).
However, the GPAQ had not been formally validated in any
Indigenous population groups prior to the study by Esgin et al.
(2021) included in this review, which was conducted with an
Aboriginal community in Australia. This suggests that despite
some commonalities such as traditional subsistence lifestyles
and modern health experiences between global Indigenous
population groups, standardized PA tools such as the IPAQ,
are not necessarily generalizable across Indigenous popula-
tions globally. Therefore, a one-size-fits-all approach to activity
assessment within Indigenous populations cannot be assumed
and pre-existing tools should, at a minimum, be modified and
validated with Indigenous populations, prior to use.

Validation methods

Findings from this review suggest that while there was some
repetition in the tools being validated, there were few dis-
cernible trends that emerged regarding validation methodol-
ogy. Wide variation in methods applied was apparent, even
between studies validating the same tool. Concurrent valid-
ity studies that reported a significant correlation utilized a
broad range of both objective and subjective reference meth-
ods. It was also common among the included studies to have
diverged from the researchers preferred validation reference
method due to barriers with acceptability and applicability
for the Indigenous populations within the studies. DLW is
an established gold-standard reference method for assessing
energy expenditure (Cambridge Biomedical Research Centre
2023), however, was ultimately employed within just one
study [13]. Similarly, Dénommé (2006) attempted to val-
idate the most frequently assessed tool, the adapted IPAQ,
for Inuit in Canada against accelerometer data but was

n

ultimately unable to due to several practical issues. Instead,
correlation with other health markers including anthropom-
etry was used as an alternative validation reference method.
Anthropometric measures such as BMI, cannot discern an
individual’s energy expenditure, type, or intensity of physical
and SBs, therefore its place as a concurrent validity reference
method is debatable (Cambridge Biomedical Research Centre
2023). Moreover, BMI was developed on a predominantly
Anglo-Saxon population and therefore may not be as rele-
vant for use among Indigenous population groups (Eknoyan
2008). The suitability of other commonly utilized reference
methods to Indigenous population groups is also worth con-
sidering. Diaries and other recall methods (7-day, 24-hour)
are established subjective PA methods however are noted
to have high participant burden and literacy requirements
(Cambridge Biomedical Research Centre 2023), which may
introduce further risk of reporting bias for Indigenous popu-
lations above baseline.

Despite feasibility issues being commonly reported with these
reference methods for Indigenous populations and the poten-
tial impact to study outcomes, this was raised as a limitation in
only one study [3]. Consideration of this in tandem with con-
cerns about the data accuracy and reliability of self-report mea-
sures more broadly likely explains the lack of discernible trends
between study outcomes, with wide-ranging results reported
even between studies assessing the same tool. These find-
ings highlight an issue that researchers often face negotiating
between established research methods for scientific inquiry and
what is culturally and contextually appropriate for Indigenous
communities. The impact of weighing these considerations is
evident in the wide variations in study methodology deployed
amongst the included studies and signifies a more bespoke
approach than what may be expected in research among
non-Indigenous population groups. Furthermore, validation
of PA and SB assessment tools against established Indigenous
research methods such as yarning approaches, have not yet been
assessed in the published literature and are therefore unable to
be included in this review. However, these methods have been
recommended in published literature in similar fields such as
dietary assessment (Davies et al. 2023). Consequently, explor-
ing the potential for these methods in PA/SB tool validation, as
well as developing purpose-built instruments and co-designed
projects may be beneficial. The inclusion of content validation
among both academic experts and local Indigenous community
members, ensuring alignment with community-specific defini-
tions and understandings of PA and SBs, may also help to pre-
vent potential redundancy of project methods.

QAT

The secondary aim of this review was to evaluate the qual-
ity of the studies in applying culturally appropriate research
methods. Adherence to gold-standard Indigenous research
principles within the field of PA and SB assessment tool val-
idation has moderately increased over the last 30 years. This
finding clearly illustrates the impact of modern trends to
enshrine Indigenous research principles into formal research
methodology guidelines, as has gained substantial momen-
tum over the last two decades (National Health and Medical
Research Council (Australia), 2022; Lowitja Institute 2024;
Social Sciences and Humanities Research Council (Canada),
2024). Despite this, the QAT item, being guided by an
Indigenous research paradigm, was one of the least commonly
reported domains among the included studies, along with
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formalizing Intellectual and Cultural Property (IP, CP) agree-
ments between researchers and Indigenous communities. This
is consistent with the findings by Johnson et al. (2024) who
reported high rates of population-specific tool adaptation but
low rates of studies partnering with Indigenous communi-
ties for the tool development. It is also unknown how much
of this trend towards increasing adherence to gold standard
Indigenous research principles is attributable to actual change
in methodology or to increased reporting of these factors over
time due to the evolution of expectations for journal publica-
tions within the field of Indigenous research.

Technological advancements

Technological advancement and the increasing uptake of
smart devices within Indigenous population groups (Dyson
et al. 2015) have seen the emergence of digital health assess-
ment tools (e-tools) in other disciplines such as dietary assess-
ment (Ashman et al. 2017, Tonkin et al. 2018). Contrary to
expectation, there were no validation studies of self-report
PA or SB assessment e-tools in the global evidence base. The
nature of e-tools means that presentation and user inter-
action may vary significantly from traditional paper-based
or interviewer-administered tools, and thus may perform
differently in validation studies. There is potential for digi-
tal tool interfaces to address some of the issues commonly
encountered with questionnaire-based PA and SB assessment
tools in Indigenous population groups such as the applica-
bility of self-administered and written tools among predom-
inately oral-based language groups. These include the ability
to incorporate oral pre-recorded question administration,
and visual or video question prompts, without the need for
in-person administrator involvement as was required in some
of the included studies. The consequence of this is two-fold:
(i) it is currently unknown how PA or SB assessment e-tools
perform among Indigenous populations, and (ii) the findings
of this review are not directly generalizable to PA assess-
ment e-tools. Rather, these findings highlight the opportu-
nities digital tool formats provide to address long-standing
limitations and barriers of self-report tools through design
features that are unique to digital tools. Such features may
include the ability to utilize audio, video, and interactive
pictorial question formats, and skip logic whilst minimiz-
ing participant and administrator calculation burden (Evans
and Mathur 2018). Condensing long format tools using skip
and display logic to present only the relevant questions may
address the potential concerns about long format tools hav-
ing poorer reliability than shorter format tools. Despite the
potential opportunities for digital tools, there remain con-
textual considerations that may also affect feasibility such as
network signal coverage and data availability, particularly in
geographically remote locations.

Strengths and limitations

This is the first review to explore self-report PA and SB
assessment tools that have undergone formal validation
among Indigenous adult populations globally. An Aboriginal
researcher and lead author’s PhD supervisor (V.W.) con-
tributed to this review and an Aboriginal and Torres Strait
Islander-specific appraisal tool adapted for global Indigenous
populations was used to ensure the integration of Indigenous
perspectives and worldviews. Nonetheless, there are limita-
tions to this review. Searches were not restricted to English
however, only English terms were included in the search

Kilburn et al.

query, therefore only articles mapped to English terms would
have been retrieved, regardless of the primary published lan-
guage. The authors recognize that the QAT was developed
for research concerning Aboriginal and Torres Strait Islander
peoples within Australia and this may affect cross-cultural
reliability. However, Aboriginal and Torres Strait Islander
population groups are also diverse and unique, despite some
commonalities and gold-standard Indigenous research prin-
ciples uphold many similar core constructs worldwide (Putt
2013). Therefore, the QAT may be useful to assess these con-
structs across other Indigenous populations in the absence
of another suitable tool that explores these concepts. The
QAT was published in 2018 and therefore may unintention-
ally benefit more recently published articles who may have
accessed the QAT to guide article drafting compared to ear-
lier articles. Despite this, the QAT scores still provide a mean-
ingful appraisal of the methodology of the included articles
in this review. Additionally, the findings of this review should
be considered with an understanding that Indigenous popu-
lations are not homogenous, and each has distinct cultural,
language, and geographic characteristics that may impact
the applicability of the review findings across Indigenous
population groups. Therefore, additional validation may be
required to ensure applicability within relevant local con-
texts. Nevertheless, the findings of this review serve to high-
light important considerations for PA and SB assessment in
Indigenous populations.

Implications for practice

The findings of this review highlight the diversity of Indigenous
peoples worldwide and that despite some shared history in
the onset, history, and health consequences of western col-
onization this does not translate to the ability to generalize
or translate PA and SB assessment methods cross-culturally.
Therefore, to avoid misplacement of resources and ensure
the benefit and efficacy of future research and health promo-
tion evaluation, meaningful co-production and Indigenous-
led initiatives are recommended. Ensuring meaningful
co-production requires adequate investment. Investment of
funding, time, and attention. Local Indigenous governance
is recommended throughout the project life course as well
as engagement with community members as co-researchers
throughout conception, project, and resource design phases,
and to ensure cultural safety throughout data collection.
This includes but is not limited to incorporating Indigenous
research methods such as yarning approaches to the content
creation phases and cultural competency upskilling of rele-
vant team members.

CONCLUSION

Self-report PA and SB assessment tools commonly used to
evaluate health promotion initiatives have achieved vary-
ing levels of validity amongst adult Indigenous populations
globally. Validation studies for self-report digital PA and SB
assessment tools (e-tools) have not yet been validated within
Indigenous adult populations and constitute an apparent gap
in the literature.

There are no clearly defined trends of validation study
methodology for self-report PA assessment tools in
adult Indigenous populations, signifying a more bespoke
approach. Methods established in other population
groups are commonly found to be inappropriate among
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Indigenous populations. Meaningful consultation and
project co-production may help to prevent the potential
redundancy of pre-planned methods when developing
and validating PA assessment tools with Indigenous pop-
ulations globally and enhance the acceptability and accu-
racy of PA and SB assessment tools. It may also benefit
tool efficacy and validity to incorporate content valid-
ity assessment with Indigenous community members to
ensure community-specific understandings of PA and SBs
are reflected. Thereby improving the efficacy and ensur-
ing equitable performance of assessment methods that
are commonly utilized in health promotion programs for
global Indigenous populations.

Supplementary data

Supplementary data is available at Health Promotion
International online.
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