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ABSTRACT

Issue Addressed: Health promotion for Indigenous populations commonly centres around diet-mediated chronic diseases and
is often evaluated with self-report (personal recall)-based tools. Accurate dietary assessment methods are crucial for the evalu-
ation of these health promotion outcomes. Dietary assessment tools may require cultural, contextual and language adaptation,
as well as validation within Indigenous populations to ensure efficacy and reliability. Due to the limited literature available for
Aboriginal and Torres Strait Islander peoples, this review aimed to explore the range of self-report dietary assessment tools that
have undergone validation or reliability testing for Indigenous adult populations globally and their adherence to gold-standard
Indigenous research principles.

Methods: This scoping review was conducted as per the Joanna Briggs Institute (JBI) method. Seven electronic databases were
searched with no date or language restrictions. Screening, data extraction and quality appraisal with a validated Aboriginal and
Torres Strait Islander research Quality Appraisal Tool (QAT) were undertaken by two reviewers, with a third reviewer engaged
for resolving discrepancies.

Results: Twenty-five articles describing 31 instances of validity and reliability testing on 28 unique self-report dietary assess-
ment tools were included in the review. Studies were predominantly conducted in the USA (n=13), followed by Australia (n=4),
Canada (n=3) and Greenland (n=3). The most common method of validation was relative validity (n = 23). Tools were primarily
interviewer-administered food frequency questionnaires (FFQs) validated against multiple 24-h dietary recalls. Tools commonly
assessed energy, carbohydrate, fat and protein intake; however, they achieved varying strengths of correlation (r=0-0.82). Tools
were predominately paper-based; however, six studies validated a device-based tool; no web-browser app-based tools were vali-
dated in the included literature.

Conclusion: Interviewer-administered food frequency questionnaires are the most prevalent self-report dietary assessment
method validated within Indigenous populations globally. Browser-based e-tools, which are portable and cost-effective, may
hold promise for dietary assessment among Indigenous populations. The acceptability and validity of such tools for Indigenous
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population groups should be explored through future research. Tools validated to capture added sugar, sodium and food group

intake may provide for more meaningful evaluation of health promotion programmes for Indigenous peoples.
So What: Tools that have been validated for use with Indigenous peoples are essential for supporting a reliable and accurate
evaluation of health promotion activities. Validating dietary assessment tools to adequately capture the predominant outcome

measures targeted in nutritional health promotion strategies within Indigenous populations may contribute a more meaningful

evaluation of health promotion programmes for Indigenous peoples.

1 | Introduction

Traditional lifestyles of Aboriginal and Torres Strait Islander
peoples were inherently healthy. Diets were subsistence in na-
ture and characterised by lean meats and plant foods, high in
protein and fibre and low in fats and sugars, which necessitated
regular and incidental physical activity to sustain [1]. Western
colonisation and the systematic dispossession of ancestral lands,
food systems and waterways from Aboriginal and Torres Strait
Islander peoples resulted in abrupt and major disruptions to pre-
existing lifestyle patterns [1, 2].

Fragmentation in traditional lifestyle practices, including re-
stricted access to lands used for hunting and gathering and the
forced adoption of western foods and cooking practices has,
over time, resulted in deviation away from previously innately
healthy lifestyles. This disrupted the balance and co-nurturing
synergy between peoples, the lands and waterways that had
been curated and optimised through generational learnings,
whilst simultaneously suppressing the ability to pass down these
knowledge systems to future generations [1, 2]. As a result, the
lifestyles of Aboriginal and Torres Strait Islander peoples within
Australia were irrevocably altered. These experiences are also
mirrored in other colonised Indigenous populations including
Canada, New Zealand and the USA [3].

The prevalence of non-communicable chronic diseases such
as type 2 diabetes, cardiovascular disease and dementia
among Australians has increased by 38% in the last three
decades [4] and whilst there has been significant financial
investment in more recent years in preventative health care
targeting chronic disease, these conditions remain dispropor-
tionally high for Aboriginal and Torres Strait Islander peoples
[5]. Achieving health equity for Indigenous peoples requires a
whole systems approach [6], from individual-level knowledge
of healthy lifestyle behaviours to infrastructure and policies
that support their implementation. Health promotion pro-
grammes are uniquely positioned to operate along this spec-
trum as both a driver and mechanism of these health systems.
Consequently, health initiatives require consistent and accu-
rate tools to enable evaluation of targeted health outcomes. A
healthy diet is one of the top protective factors against many
chronic diseases and is featured heavily in health promotion
programmes for Indigenous populations. As such, having cul-
turally appropriate and relevant dietary assessment methods
for these population groups is of particular importance for de-
termining the success of programmes.

A range of dietary assessment methods exist including
individual-level tools including food frequency questionnaires
(FFQs), 24-h dietary recalls, food diaries and weighed food

records, as well as community-level methods such as the store-
turnover method. Self-report questionnaire style tools—where
the participant is reporting on their own personal dietary in-
take—such as FFQs, are often the tool of choice for measuring
the health promotion programme outcomes for Aboriginal and
Torres Strait Islander populations [7]. This is likely due to their
portability, relatively low cost and ability to capture habitual di-
etary intake but also because many other methods have been
found to be inappropriate and prohibitively burdensome when
trialled with Indigenous populations [7].

Many existing dietary assessment methods are euro-centric in
design and are therefore limited in their ability to capture tradi-
tional foodways of Indigenous populations. Cultural, contextual
and language considerations may also prevent these tools from
performing equitably for Indigenous peoples [7, 8]. A scoping re-
view by Davies et al. (2023) exploring dietary assessment methods
used for research with Aboriginal and Torres Strait Islander peo-
ples in Australia found that weighed food records were inappro-
priate due to incompatibility with cultural practices and duties and
high participant burden, and that FFQs often have rigid options
that do not align with local foodways and seasonal food avail-
ability for Indigenous communities [7]. Additionally, Indigenous
peoples’ may be bi- or tri-lingual in predominantly oral-based
languages rather than written English, which imposes further ca-
veats on the accessibility of existing dietary assessment methods
for Indigenous peoples [9]. All these factors notwithstanding, the
risk of social desirability bias although inherent for any population
group with self-report tools, may be exacerbated by the historical
weaponisation of western research methods against Indigenous
peoples as an enduring legacy of colonisation [7]. Thus, whilst the
need for tools that measure dietary intake to be portable and of
low participant burden persists, it is necessary to ensure that such
tools have been designed and appropriately tested and validated to
be contextually relevant for Indigenous peoples and communities.
This can be achieved by appropriate community engagement, em-
bedding Indigenous governance and leadership and co-designing
tools and research methods with Indigenous peoples to prioritise
Indigenous understandings of health.

Validation is the process to determine that the method in ques-
tion is suitably able to capture or assess the desired outcome
measure, whereby reliability testing ensures that tools are con-
sistent in their measurement [10]. Both concepts are important
for establishing that a tool is accurate and reliable, particularly if
the outcome measures are being used for decision making at an
individual, community, or policy level. Within these two broad
terms are several types of testing which would be used depend-
ing on the intention of the tool or its use thereafter, as defined
by the DAPA (Diet and Physical Activity) Measurement Toolkit
[10]: Face validity and acceptability determine whether a tool is
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satisfactory and relevant to the target demographic. Content va-
lidity aims to ensure that data collected by the tool encompasses
all relevant data points and concepts. Test-retest reliability en-
sures the tool measures consistently between administrations.
Inter-rater reliability determines the consistency of the outcome
measures between different administrators. Concurrent or rela-
tivevalidity (hereafter referred to as relative validity) determines
how closely correlated the outcome measures are compared to
an established reference method measuring the same outcome.
Reference method refers to the established measure against
which the novel assessment instrument is compared; ideally,
gold-standard reference methods would be utilised such as dou-
bly labelled water (DLW) for energy expenditure and weighed
food records (WFRs) and/or certain biomarkers for dietary re-
call methods [10], although there are contextual considerations
about the applicability of gold-standard reference methods for
diverse populations. The strength of correlation between the
novel tool and the reference method then determines the rela-
tive validity of the tool. No universal gold-standard reference
method exists to validate dietary assessment methods. Diet is
complex and although some biomarkers exist that are good in-
dicators of intake of some foods, there is no biomarker to assess
whole diet [10]. Similarly, the most robust reference methods,
such as 3-day WFRs, can be overly burdensome and may dis-
tort participants true intake due to observer bias [7, 11]. Dietary
assessment tools, such as those used in health promotion eval-
uation or clinical settings, are generally expected to have a
comprehensive assessment of reliability and validity, including
relative validity against an established reference method, from
which to benchmark the accuracy of results [10].

A preliminary search was unable to locate existing review liter-
ature that consolidated the range of tools that have undergone
validation among Aboriginal and Torres Strait Islander peoples
or Indigenous populations globally, suggesting it is yet to be sys-
tematically assessed. Davies et al. (2023) explored the range of
dietary assessment methods used for research within Aboriginal
and Torres Strait Islander populations in Australia [7]. Although
their review was not focused on validation studies, they reported
that three of the 22 included studies in their review assessed the
validity of methods utilised (store-turnover method, 24-h recall
method and weighed food record) [7]. The lack of Australian
data means it is necessary to explore the international literature
on the topic, particularly for self-report methods such as FFQs
and diary methods due to their prominence in Indigenous popu-
lations health promotion evaluation.

1.1 | Aim

This scoping review aimed to identify and examine the scope of
self-report dietary intake assessment tools and their validation
or reliability testing methods for Indigenous populations glob-
ally to inform the development of a self-report dietary assess-
ment tool for an Indigenous population in Australia.

1.2 | Objectives

« Identify key themes and methodological variations in
tool development and validation and reliability testing for

Indigenous populations globally (including description of
tool characteristics and modalities of administration).

« Assess the methodological quality of these studies through
an Indigenous research lens.

» Summarise the reported outcomes in dietary assessment
tool validation for Indigenous population groups.

2 | Methods

A scoping review was the most appropriate method to explore
this topic given the dearth of existing review literature on the
topic, and the intention to scope both the range of existing dietary
assessment tools and their methods to validate for Indigenous
population groups [12]. This scoping review was conducted ac-
cording to the JBI manual for Scoping Reviews [13]. The pro-
tocol has been registered on Open Science Framework (doi:
https://doi.org/10.17605/OSF.I0/VKUZH).

Due to the expected limited number of results on the topic, the
eligibility criteria were intentionally broad.

2.1 | Inclusion/Exclusion Criteria

Studies that included adults from Indigenous populations in
any location globally were included. Studies were excluded if
the validation was not specific to Indigenous peoples or, in the
case of multiethnic samples, if results were not reported sepa-
rately for Indigenous peoples within the sample. Studies were
also excluded if the sample population was exclusively children.
There were no exclusions based on participant health status or
co-morbidities. Studies that reported on any form of validity
or reliability testing of self-report dietary assessment methods
[10] were included. Individual-level dietary assessment meth-
ods such as questionnaires, surveys and device applications,
conducted in any setting: phone, community, hospital or other
health care provider, were included. Dietary assessment meth-
ods including whole diet, specific foods and alcohol were in-
cluded. Community-level data collection such as store turnover
method was excluded.

2.2 | Data Sources

This review considered all primary data sources that reported
on the validity or reliability of dietary assessment tools within
Indigenous populations globally. Review literature, protocols
and conference abstracts were excluded.

The search strategy was developed by MK and YHT with
consultation from University Information Specialists (JC
& SA). The search query included terms that described any
validation process of self-report dietary assessment meth-
ods, as defined elsewhere [10], in any Indigenous popula-
tion globally (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. No date or language
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restrictions were imposed. The reference lists of all eligible
studies were also screened for additional eligible articles.
Database search alerts were enabled for the duration of the
review period in all databases except for Google Scholar and
Australian Indigenous Health InfoNET, for which searches
were duplicated in May 2024 to capture any articles published
since the initial searches were performed. Search results and
review inclusion/exclusion results were reported according to
the PRISMA extension for scoping reviews reporting guide-
lines (PRISMA-Scr) and mapped in a PRISMA flowchart [14].

Search results were imported into EndNote 20 (Philadelphia,
PA: Clarivate; 2013) and duplicates were removed. Title and
abstract screening and full text screening were independently
performed in Excel against the eligibility criteria by two re-
viewers (MK and DL), with reasons for exclusion recorded.
Discrepancies were discussed and resolved between the two
reviewers.

2.3 | Data Extraction

Data were extracted and charted within Excel, utilising a mod-
ified version of the JBI data extraction form [13]. Additional
fields were included relevant to the research questions, with
input from all authors. The charted data (Table 1) included:
study location, population, sample size, tool characteristics
(method of administration, number of items, diet/food do-
mains assessed, recall period, tool novelty (pre-existing vs.
newly developed), use of translation or interpreters). Tool val-
idation methods were also extracted including type of valida-
tion (content, relative, construct), reference methods used (if
applicable) and reported validation outcome measures. Data
extraction and charting was completed by the lead author
(MK) and duplicated for 30% of articles by the second reviewer
(DL) with comparison by both reviewers and consensus that
data extraction parity was achieved.

2.4 | CREATE Quality Appraisal Tool (QAT)

The CREATE QAT [14] assessed the adherence of included
studies’ methods against gold-standard Indigenous research
principles. The QAT was designed by Aboriginal and Torres
Strait Islander researchers within Australia for the purpose of
assessing the cultural appropriateness, relevance and quality of
research conducted with Aboriginal and Torres Strait Islander
communities through an Aboriginal and Torres Strait Islander
lens [40]. The QAT assesses several domains including gover-
nance, Indigenous research paradigm, cultural and intellectual
property, and capacity strengthening [40]. For the purposes
of this review, the tool was adapted for Indigenous popula-
tions globally. The domains assessed for research pertaining
to Aboriginal and Torres Strait Islander peoples on the QAT
are consistent with gold-standard research principles for inter-
national Indigenous population groups [41] and was therefore
expected to perform cross-culturally. Appraisal with the QAT
was conducted simultaneously by the lead author (MK) and an
Aboriginal researcher (VW). Classification of scores is not out-
lined within the QAT guide [40]; however, scores within this re-
view have been classified in line with similar existing literature

[7] for ease of comparison as follows; number of ‘yes’ or ‘par-
tially’ scored items: 1-5=1ow, 6-9 = moderate and 10-14 = high.

2.5 | Data Synthesis

Results are presented in tabular and graphical format with nar-
rative synthesis to address the research questions. Descriptive
statistics and linear regression analysis were performed to
analyse QAT score trends over time in R+ Studio 2023.6.1.524
[42]. All other graphs were generated within Excel, including
heatmapping the mean correlation strength of relative validity
between the tools and chosen reference method for select foods
and nutrients.

3 | Results

After exclusions there were 25 studies [15-39] included in
this review (Figure 1), describing 31 separate tool validations.
Four studies validated more than one tool simultaneously
[19, 22, 30, 39], and seven reported more than one type of valid-
ity or reliability testing [17, 20, 27, 28, 32, 36, 38]. Several tools
were the subject of multiple studies being validated in different
Indigenous populations. Ultimately there were 28 unique tools
validated among the included studies. Study characteristics are
detailed in Table 2. Most studies were conducted in the United
States with American Indian/Alaska Native (AI/AN) and Native
Hawaiian populations (n =13, 52%) followed by Aboriginal and
Torres Strait Islander populations in Australia (n=4, 16%),
Indigenous peoples of Canada (n=3, 12%), Inuit populations in
Greenland (n=3, 12%) and Maori and Pacific Islander popula-
tions in New Zealand (n=2, 8%). Sample sizes ranged from 15
to 6604 participants; 75% of included studies had a sample size
less than n=206 Indigenous participants. Larger sample sizes
were seen in one retrospective validation of national survey
methods [19], and one large-scale validation study from the USA
[37]. Most studies included male and female participants in their
sample; however, 20% (n=5) were restricted solely to women
or pregnant women. Aside from six studies that sampled those
aged >40years [15, 16, 23, 28, 31, 39], studies included a wide
range of ages of adult participants(18-88years).

Of the 31 tool validations (Table 2), 15 were existing tools being
newly applied within an Indigenous population, with or with-
out adaptation, and 16 were newly developed tools undergo-
ing initial validation. The most validated tool type was Food
Frequency Questionnaires (FFQs, n=16), followed by Diet
History Questionnaires (DHQs, n=6) and surveys (n=6). One
study each used a diet record and inventory method. The most
common method of validation reported was relative validity
(n=23). One study [17] assessed the relative validity of the tool
and purposively sampled Aboriginal and Torres Strait Islander
participants, but only reported the data separately for accept-
ability; therefore, the relative validity component was ineligible
for inclusion in this review. This study had n =25 participants in
the total sample, including n=38 Aboriginal participants, which
may explain why analysis was not reported separately, although
this could not be confirmed. Eight reported on reliability test-
ing, the most common form being test-retest reliability (n==6),
followed by inter-rater reliability (n =2).
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Identification of studies via databases and registers

Identification of studies via other methods

Records identified from:
Databases (n = 2945)
Registers (n = 0)

Records removed before
screening:

Duplicate records removed
(n=1331)

Records marked as ineligible
by automation tools (n = 0)

Records identified from
Websites (n = 0)
Organisations (n = 0)
Citation searching (n = 9)

Identification

Records removed for other
reasons (n = 0)

)

Records screened Records excluded

(n=1614) (n = 1520)
Reports sought for retrieval | Reports not retrieved
(n=94) "l in=1)

l

Screening

Reports sought for retrieval

(n=9)
|

Reports not retrieved
(n=0)

v

Reports assessed for eligibility o | Reports excluded:
(n=93) i

Not Dietary Assessment (n = 31)
Non-Indigenous Sample (n = 12)
Not a validation (n = 9)

Child Sample (n = 22)

[

Reports assessed for eligibility
(n=9) Reports excluded:

Not a validation (n = 2)
Abstract Only (n=1)

A4

(n=25)

Reports of included studies ¥

g Studies included in review
(n=25)

FIGURE1 | PRISMA diagram.

There were 24 paper-based tools and 7 digital tools (n=4 com-
puter and n=3 smart device-based apps) validated among the
included studies. Of these, interviewer-administered paper tools
(n=13,42%) were the most common tools that underwent valida-
tion with Indigenous populations, followed by self-administered
paper (n=10, 32%), computer software (n=3, 10%), smart de-
vice app (n=3, 10%)-based tools and interviewer-administered
computer software-based tools (n=1, 3%). One paper-based tool
had the option to either self- or interviewer-administer [22].
There were no web-browser-based dietary assessment tools in
the included studies. Tools most commonly assessed a recall pe-
riod of 12months (n=13, 42%), followed by usual intake (n=7),
1month (n=5) and 3months (n=1).

Tools were primarily delivered in English (n=25, 81%), with
26% (n=38) also utilising an interpreter for local languages
during administration, and 26% (n = 8) pre-translating the tools
(written or audio translation). It was 1.6 times as common for
interviewer-administered tools to report providing an inter-
preter compared to the translation of self-administered tools
(Figure 2). Four of the six self-administered digital tools pro-
vided translation utilising audio recording in the app or com-
puter software [21, 27, 29, 37|, and none reported providing text
translation. Text translation of paper tools was provided in one
study [19].

Relative validity was undertaken on 23 tools that assessed be-
tween 1 and 26 food and nutrient domains with a mean of 10
domains assessed. Correlation strength findings (Figure 3) be-
tween the tools and their respective reference method for each
study that reported on relative validity findings, with darker
blue indicating stronger correlation results. Studies validated for

total fat (n=12, 50%), energy and protein (n=11, 46% each) and
carbohydrate (n =10, 42%) more often than any other domains.

The most common reference method used to assess the rel-
ative validity of tools was 24-h dietary recalls (n=10, 42%).
Correlation coefficients ranged from r=0.00-0.82 (Figure 3).
Within the studies that reported p-values, all correlations r>0.3
were statistically significant (p <0.05) except for the study by
Hankin et al.(1991), with correlations for vitamin A, vitamin
C and fibre not statistically significant [23]. Wide variations in
strength of association can be seen within each food and nutri-
ent domain; however, more defined trends are apparent within
individual studies. Macronutrients generally achieved stronger
correlation than micronutrients and vitamins.

3.1 | QAT Results

A third of the studies each scored highly and moderately on
the QAT (n=8, 32% each respectively), and 36% rated as low
(n=9). There was a slight trend for studies to score higher on the
QAT over time in linear regression analysis; however, this was
not significant (p =0.144). The most frequently reported items
among the studies (Figure 4) were capacity strengthening for
Indigenous individuals involved in the study (n = 20), Indigenous
peoples having control over the collection and management of
data (n =18), and all those involved in the study having opportu-
nities to learn from each other (n=18). The least frequently re-
ported item was studies reporting to have negotiated agreements
to protect Indigenous peoples intellectual or cultural property,
with this reported in one study [27], responding to community
needs and being guided by Indigenous research principles (n=6
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TABLE 2 | Characteristics of studies and self-report dietary assessment tools that have undergone validation for Indigenous populations globally.

Study characteristics

Tool characteristics

Populations/Location

American Indian/Alaska Native

(UsA)

Indigenous (Canada)

Aboriginal or Torres Strait Islander

(Aus)

Pacific Islander/Native Hawaiian

(USA)
Maori or Pasifika (NZ)

Inuit (Greenland)

Sample size
Min
Max
Mean
Median
Participants age

Range

Mean
Gender

Both male and female

Exclusively male

Exclusively female

Female - Pregnant

Validity assessed

Concurrent/Relative validity

Construct validity

Face validity/Acceptability

Reliability assessed

Test-retest reliability

Inter-rater reliability

n

11 [18, 21, 22, 24, 25,

29-31, 35, 37, 38]
3[32-34]
415,17, 26, 27]

2[23, 39]

2[28, 36]

3[16, 19, 20]

15
6604
728
91
years

18-88

42.6
n

20 [15, 16, 19-23,
25-28, 31-39, 43]

0

2129, 30]
3[17, 18, 24]

23 [16, 18-20, 22-24,
27-33, 35, 36, 38, 39]

1[36]

6 [15, 17, 21, 25, 26, 34|

n

6 [20, 27-29, 36, 38]
2[17, 38]

Novelty
Newly developed tool

Existing tool

Type of Tool

Food frequency
questionnaire

Diet history
questionnaire

Survey
Diet record
Inventory
Number of items
Min
Max
Mean
Median
Period assessed

12 Months

3months
1month

Usual intake

Past season/most recent
intake

Unreported

Method of
administration

Interviewer

Self

Both Interviewer- or
Self—

Modality
Paper-based

Computer software
Device app

Browser

n

16 [15-17, 20, 21, 23-25,
27,30-32, 34, 36, 37, 39]

15[18, 19, 22, 26, 33, 35, 38, 39]

16 [15, 16, 18, 20, 22, 25,
26, 28, 30-34, 36, 39]

6 [21, 23, 29, 35, 37, 38]

6 [19, 24, 27]
117]
1[30]

319
79
51

n

13 [16, 20-23, 25, 27,
29, 31, 34, 37, 39]

1[28]
5[15, 18, 30, 32, 33]
719, 24, 26, 35, 38]

419, 22, 27, 30]

2[17, 36]

n

14 [15, 16, 20, 23, 25, 26,
30-33, 35, 36, 38]

16 [17-19, 21, 22, 24,
27-30, 34, 37, 39]

1[22]

24 [16, 18-20, 22-26, 28,
30-33, 35, 36, 38, 39]

415,21, 29, 37]
3[17,27, 34]
0

(Continues)

21 of 28

85U80|7 SUOWWIOD @A Fea1D 8|qed!|dde 8y} Aq pausenob afe ssjolie YO ‘SN JO Se|n. 10y AriqiT8UIUO A8]IM UO (SUORIPUCO-PUe-SWLR/W0o" A3 1M AfeIq1 Ul |UO//SANY) SUORIPUOD PUe SWe 1 8Y3 89S *[5202/#0/60] Uo AriqiTauliuo A1 ‘Aiseaiun uemod yip3 Aq 8e002 edu/zo0T 0T/10p/wod A8 | Im Aeiq 1 euluo//Sdny wouy papeolumod ‘Z ‘520z ‘LTITT0ZZ



TABLE 2 | (Continued)

Study characteristics

Tool characteristics

Language n
English 2515, 17, 18, 21-39]
6 [16, 19, 20]

8 [16, 20, 25, 26, 31-33, 36|

Danish
Local Interpreter

Translated local
language

8[19, 21, 27, 29, 37]

and 8, respectively). Studies that scored low on the QAT per-
formed no differently in terms of correlation with the respective
reference method than those that scored highly on the QAT in
regression analysis (p=0.207).

4 | Discussion

This scoping review aimed to identify and examine the scope of
self-report dietary assessment tools and their validation meth-
ods for Indigenous adult populations globally, for the purpose of
informing the development of a self-report dietary assessment
tool for an Indigenous population in Australia. This review iden-
tified 28 dietary assessment tools that had undergone some form
of validity or reliability testing within Indigenous adult popula-
tion groups, with several tools being the subject of more than
one study, resulting in 31 validations reported worldwide.

The authors recognise that Indigenous population groups glob-
ally are unique and diverse and therefore findings are not neces-
sarily generalisable cross-culturally. There are, however, shared
experiences of western colonisation among Indigenous popula-
tion groups such as traditional subsistence lifestyles, disposses-
sion of Indigenous peoples of their ancestral lands, medicines,
food systems and waterways and propensity to live more re-
motely [44, 45]. Indigenous population groups within Australia,
Canada and New Zealand also experience comparable political
structures for those countries remaining in the Commonwealth
[3]. Therefore, incorporating and synthesising international lit-
erature enables insights to be shared for the benefit of any new
endeavours into the field at large. Findings from this review
should be considered with this in mind and applied with due
consideration of the local Indigenous context.

Dietary assessment methods are often euro-centric in their
design. Davies et al. (2023) recommend the exploration of
Indigenous research methods such as yarning to improve the
efficacy of dietary assessment used in research for Aboriginal
and Torres Strait Islander peoples [7]. However, where resources
or accessibility may be limited, or quantification of individual-
level dietary intake is required, the need for portable, low-cost
self-report dietary assessment methods will persist. This review
found that within this category, FFQs were the predominant tool
format validated within Indigenous populations globally and
achieved varying degrees of validity. Whilst small sample sizes
(n<30) may have affected the statistical power of findings in sev-
eral studies, this is outside the scope of this review to critique.

4.1 | Tool Characteristics

FFQs have been found to have low applicability within Aboriginal
and Torres Strait Islander populations [7], but were frequently
utilised due to portability, cost and reduced participant and ad-
ministrator burden [15, 16, 18, 27, 28, 31-34]. There were argu-
ments made among the included studies that, despite accuracy
issues for FFQs, their utility in Indigenous population groups
outweighs the risk of bias if measures are taken to support ac-
curate reporting. This involves accounting for a wide range of
literacy diversity, inclusion of locally and culturally relevant
foods, sufficient partnership and consultation to ensure cultural
appropriateness, and understanding cultural interpretations of
food and nutrition. A sentiment echoed by Willet and Hu (2006)
who acknowledge that a single FFQ will not be applicable in all
populations [46]. They argue that building contextually appro-
priate FFQs is a worthy endeavour that will maximise efficacy
rather than a burden that justifies abandoning the FFQ entirely
as a dietary measure [46].

Although half the tools were developed specifically for
Indigenous populations, not all provided an interpreter or trans-
lation of the tool into the local language. When provided, it was
more commonly in-person interpreters than written transla-
tions. As there were almost equal numbers of interviewer and
self-administered tools, this could be due to many Indigenous
languages being spoken rather than written [9], which may ne-
cessitate the use of interpreters over text translation. The provi-
sion of interpreters can also be costly and logistically challenging
to provide in geographically isolated communities [47, 48],
where most of the included studies took place. Device-based
e-tools commonly provided audio recorded translations, effec-
tively minimising the barrier to translation of self-administered
tools whilst avoiding the financial and administrative burden
associated with interpreters.

Despite the rapid advancement of health technologies over
the last three decades, less than 20% of the tools in this re-
view were computer or smart device-based (e-tools). This may
be due to feasibility concerns around historically lower rates
of personal computer ownership experienced by Indigenous
peoples, particularly those living remotely [43]. This barrier to
accessibility is then further compounded by the need for stand-
alone programmes that may be difficult to acquire or require
training. The advent of the smartphone has opened up novel
options for health information and assessment delivery, such
as e-tools hosted within a web browser, accessible by personal
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smart device, that do not require dedicated software to be down-
loaded or purchased. There was a distinct lack of browser-based
e-tools, which are emerging in the field and have been shown to
perform comparably to other formats of dietary assessment for
Australian Indigenous children [49]. Device-based tools in gen-
eral also have the potential for functionality and language trans-
lation that circumvents barriers associated with paper-based
tools whilst maintaining portability, often for lower cost and
participant and administrator burden [27, 43]. The studies in
this review that utilised device apps performed face validity and
acceptability rather than relative validity, except for the Grog
App [27], which solely assessed alcohol intake and no other
food or nutrient domains. Consequently, trends for how differ-
ing types of e-tools correlate to established reference methods
were unable to be analysed in this review.

Despite a history of lower computer ownership, there has been
a significant uptake of smartphone use within Indigenous pop-
ulations over time [43]. A recent Australian survey exploring
Aboriginal women's access to and interest in mHealth (med-
ical and public health activities supported by personal mobile
devices) found high mobile platform engagement and accep-
tance and interest in mHealth solutions [50]. These solutions are
uniquely placed to provide health assessment or advice where
access to primary health or health promotion can be limited,
such as in rural and remote Indigenous communities. However,
caution needs to be exercised on the availability and reliability of
technology within Indigenous populations, particularly in rural
or remote areas where signal coverage may be compromised, to
ensure digital inclusion [43, 50].

4.2 | Validation Methods

Despite the rationale provided for pursuing validation of these
tools with Indigenous populations often being chronic disease
prevention (Table 1) several food or nutrient domains associated
with chronic disease risk, such as added sugar, sodium and core
food groups, were not commonly assessed (n=1 and n =3 stud-
ies, respectively). The most common domains were total energy
and macronutrient (fat, protein and carbohydrate) intakes. The
dominance of these domains is likely due to their ability to be
validated against multiple different reference methods and es-
tablished links to health outcomes compared to some micronu-
trients, of which intake may be more variable. However, chronic
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FIGURE4 | Distribution of scores across QAT items for studies validating self-report dietary assessment tools for Indigenous populations globally.

disease prevention and health promotion programmes intended
for Indigenous populations typically include education and
strategies to increase fruit and vegetable intake and reduce the
consumption of food and drinks high in sugar and salt [51-53].
Designing and validating tools to discern intake of these do-
mains may improve the sensitivity of tools to dietary behaviour
change and enable more meaningful measurement of health
promotion outcomes for Indigenous peoples.

Wide variations in reference methods used for relative validity
were found among the studies. It was common for studies to
use alternate reference methods than the gold standards, which
prioritise objective over subjective methods. Total energy intake
was one of the most common attributes validated for, yet 2 of the
11 studies [35, 38] utilised the established gold standard objec-
tive reference method of doubly labelled water to assess its cor-
relate of total energy expenditure [10]. Instead, studies validated
against other subjective methods such as food diaries and 24-h
recalls. Weighed food records are the preferred reference method
when validating against other dietary recall measures [11]; how-
ever, this was not used as a validation measure among the in-
cluded studies. Such variation in methods suggests that studies
validating dietary assessment methods among Indigenous popu-
lations are accounting for and prioritising the contextual and/or
cultural appropriateness of research methods in their research
design. As explained by Cade et al. 2002, reference method suit-
ability is dependent on participant demographics and character-
istics [11]. When accommodating participants with English as a
second language or other types of literacy diversity—as may be
relevant with Indigenous populations—24-h dietary recalls may
be more appropriate due to lower participant burden [11]. This
is further supported by Davies et al. (2023) who found WFRs

to be inappropriate for Aboriginal and Torres Strait Islander
populations in Australia [7]. Therefore, the high utilisation of
these methods over the established objective gold standards for
dietary assessment methods in this context is expected.

4.3 | Reporting in Multiethnic Samples

Within the studies with multiethnic samples, the correlation co-
efficients between measures from the tool and reference method
for Indigenous groups were consistently lower and achieved
less statistical significance than the non-Indigenous groups
[18, 23, 28, 39]. Indigenous peoples were often the minority
within the sample groups. This highlights the importance of
reporting correlation data by ethnicity in multiethnic data sets
inclusive of Indigenous populations. If analysed together, it is
possible that Indigenous peoples’ data are masked by the pre-
dominant data of non-Indigenous peoples within the sample and
may not reveal a tool's inadequate performance for Indigenous
peoples. The risk is that the tools which do not perform equi-
tably for Indigenous peoples will be used as a ‘validated mea-
surements’ to evaluate health promotion or research outcomes,
potentially misrepresenting dietary intakes.

4.4 | QAT Findings

The rationale for utilising the QAT in this review was to scope
the extent to which Indigenous research principles are being
applied in dietary assessment tool validation for Indigenous
population groups globally. In the absence of any known cross-
cultural alternatives, the QAT was adapted for this study. The
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QAT scores suggest that Indigenous research principles are
being applied in studies validating dietary assessment meth-
ods; however, not uniformly across all items. Although capacity
strengthening and learning opportunities were commonly pos-
itively scored, legal protections of Indigenous intellectual and
cultural property, and responding to community need or prior-
ity were among the lowest scored items. This is consistent with
the findings of Davies et al. (2023) who also reported no studies
in their Australian review establishing research agreements re-
garding intellectual and cultural property [7]. However, it dif-
fered in that a majority of studies scored positively for research
being guided by a community-identified need or priority. This
difference may be due to the review by Davies et al. scoping di-
etary assessment methods utilised in Indigenous research more
broadly, as opposed to our review that was restricted to valida-
tion studies of tools, predominately used by researchers. A slight
upward trend of QAT scores over time may reflect the evolution
and increasing adoption of modern Indigenous research prin-
ciples, and the QAT tool reflecting these modern expectations
of Indigenous research [40, 53]. However, this trend was not
significant nor consistent. Similarly, there were no statistically
significant relationships between QAT ranking and the reported
strength of relative validity. Due to the small sample size in this
review, these results should be interpreted with caution.

4.5 | Strengths and Limitations

This is the first review, to the authors' knowledge, exploring the
range of self-report dietary assessment tools that have been spe-
cifically validated for use with Indigenous populations globally.
Nonetheless, this review does have limitations. Despite some
shared experiences of western colonisation, Indigenous pop-
ulation groups are diverse and unique. Therefore, findings are
not necessarily generalisable cross-culturally, and the applica-
tion of the findings of this review should be considered within
local contexts. The QAT is a subjective measure and is not im-
mune to bias. To address this, an Aboriginal Researcher (VW)
provided guidance on this review and duplicated QAT scoring
with the lead author to ensure Indigenous perspectives were in-
cluded and to minimise potential bias. Small sample sizes may
have contributed to the lack of significant trends found within
the linear regression results of the QAT scores and association
with validation findings in a smaller subset of relative validity
articles.

5 | Conclusions and Implications

Interviewer-administered FFQs are the most prevalent self-
report dietary assessment method validated for use with
Indigenous populations globally. There is an apparent misalign-
ment between food and nutrient domains used to determine tool
validity and the domains that most align with outcome mea-
sures commonly targeted by chronic disease prevention pro-
grammes with Indigenous populations. This is despite chronic
disease prevention being the predominant catalyst for health
promotion programmes within Indigenous populations globally.
In the pursuit of Indigenous health equity, ensuring tools are
adequately capturing these dietary domains may provide for a
more meaningful evaluation of health promotion programmes.

Browser-based e-tools which are portable and cost-effective may
hold promise for dietary assessment among Indigenous popula-
tions. The acceptability and validity of such tools for Indigenous
population groups should be explored through future research.
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Appendix A

Medline Search Strategy
# Search terms Results
1 exp indigenous peoples/ 35795
2 ((“first nation*” or “indigenous people*” or “indigenous population*” or “native born” or “native people*” or 84355

“native-born” or natives or “american native continental ancestry group” or “american amerind*” or “american
indian*” or “north american amerind” or “north american amerinds” or “north american indian” or “north
american indians” or “canadian native*” or “indigenous canadian*” or “metis canadian*” or “native canadian*”
or aleut® or eskimo* or inuit* inupiat* or kalaallit* or Inuvialuit or “american indian*” or “alaska native*” or
“american native*” or “native american*” or “alaska indigenous people*” or “alaska’s indigenous people*” or
“alaskan native*” or “alaskas indigenous people*” or “indigenous alaska*” or “indigenous people of alaska” or
“native alaskan*” or “aboriginal australian*” or “indigenous australian” or aborigin* or “australian race” or “Torres
Strait Islander*” or “Canadian Indian*” or “Canadian Aboriginal* australoid” or maori or “native hawaiian*”
or “Hawaii native*” or “hawaiian native*” or “pacific islander*” or “oceanic ancestry group*” or “pacific island
american*” or sami or yupik or Mapuche or indigenous or Aymara or Tsimane or “south sea islander*”).mp.
[mp=title, book title, abstract, original title, name of substance word, subject heading word, floating sub-heading
word, keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier, synonyms]|)

3 lor2 94392
4 exp diet/ 324367
5 ((diet* or nutrition* or food) and (assess* or tool* or measur* or survey or questionnaire*)).mp. [mp=title, abstract, 557531
heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade name,
keyword heading word]
6 exp validation study/ 109105
7 (valid* or reliab*).mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug 1443135

manufacturer, device trade name, keyword heading word]

10 6or7 1443153
11 4or5 768600
12 3and 10 and 11 336
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