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Abstract

This mixed studies review assessed the extent of the literature related to approaches used

to develop new tools that screen for distress in Indigenous adults globally. It answered the

research question: What qualitative and quantitative approaches are used to develop new

screening tools that assess distress in Indigenous peoples globally? CINAHL, Embase,

Emcare, Medline, PsychInfo and Scopus databases were systematically searched to iden-

tify relevant articles published between January 2000 and February 2023. Articles describ-

ing the development of a new screening tool for Indigenous peoples, globally, published in

English since 2000 and constituted a full publication of primary research, met the inclusion

criteria. Studies underwent quality appraisal using the Mixed-Methods Appraisal Tool. A

sequential exploratory design guided data analysis. Synthesis occurred using a two-phase

sequential method. Nineteen articles constituted the data set. Articles described the use of

qualitative, quantitative, or mixed methods in approximately equal numbers. Overall, qualita-

tive methods were used in early stages of tool development, with mixed and quantitative

methods used to pilot and validate them. However, most studies did not follow the theoreti-

cal guidelines for tool development, and while validation studies took place in over half of the

data set, none adequately assessed construct validity. Sixty percent of the articles were

located using citation searches, which suggests database searches were ineffective. Valid

tools that screen for distress in Indigenous populations support equitable access to health

care. This review found that most screening tools were developed in Australia. However,

additional evidence of their validity is needed in addition to a valid diagnostic tool that sup-

ports the determination of criterion validity. These needs present important future research

opportunities.
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Introduction

Indigenous peoples globally “retain social, cultural, economic, and political characteristics that

are distinct from the dominant societies in which they live” [1, p. 1]. Their worldviews are

interconnected and interrelated with those of their community and the environment. They

also have a holistic view of their wellbeing [2] which encapsulates mental, physical, psychoso-

cial and spiritual aspects [3–6]. Indigenous people use different terms to describe their wellbe-

ing [6]. For example, American Indians use the term wellness [5], Australian Aboriginal and

Torres Strait Islander peoples, social and emotional wellbeing [4], and Canadian First Nations

peoples use different terms depending on their cultural affiliation [6]. Despite the different ter-

minology, all share the holistic characteristics of wellbeing that are indivisible from each other.

Screening for distress in Indigenous peoples

Historical and continuing impact of colonialism negatively impact the wellbeing and health

outcomes of Indigenous peoples. Notwithstanding these issues, Indigenous peoples are often

positioned as in deficit with respect to their health and their concomitant outcomes [7]. One

example of continued impact of colonialism is the use of screening tools designed to assess dis-

tress in Indigenous peoples, specifically depression and anxiety, that have been developed

using the dominant Western biomedical model [8–10]. Screening tools are used to identify

signs of distress so that people can be referred for diagnosis and treatment [11]. A recent scop-

ing review [12] found that the Patient Health Questionnaire– 9 (PHQ-9), Centre for Epidemi-

ological Studies Depression Scale (CES-D) and Kessler Psychological Distress Scale (K10, K6,

K5) were still the most used screening tools to assess distress in Indigenous peoples globally.

While some cross-cultural adaptation had taken place, many of these tools were not validated

with the populations that they were being used with. The outstanding recommendation from

the scoping review was that more work needed to be done to support the needs of Indigenous

peoples by investigating how new tools were developed and validated with and for them.

Indigenous peoples’ worldviews and holistic view of their wellbeing contrast with that of

the dominant western biomedical model [3]. Many authors [4, 13–16] have identified that

decolonising psychology needs to occur by “removing the impacts of historical domination on

subordinated populations by powerful outsiders” [17, p. 259]. Decolonising psychology can be

achieved by recognising different worldviews [18] and incorporating Indigenous peoples’ cul-

tural perspectives and practices into service provision and research [4, 16]. As part of a com-

mitment to decolonising psychology screening tools that embody Indigenous peoples’ holistic

conceptualisations of wellbeing need to be developed [19–21] to ensure that appropriate treat-

ment can be accessed.

Background

As described in the protocol associated with this systematic review [22], the context of this

work is centred on the development of a new tool to support screening for distress in Torres

Strait Islanders living in the Northern Peninsula Area (NPA) of Australia and Torres Strait

Islands (Zenadth Kes) using the decolonised conceptualisation health and wellbeing, social

and emotional wellbeing [4, 13, 23]. The need for this work emanated from a dementia preva-

lence study conducted in the NPA and Torres Strait [24–26] that used mainstream screening

tools for depression and anxiety. Both screening tools were found to be inappropriate for use

with this population [26]. Therefore, and in response to community and health practitioner

feedback, a project to develop an appropriate screening tool was instigated.
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Rationale

Objective and research question. The objective of this systematic mixed studies review

(SMSR) was to assess the extent of the literature related to approaches used to develop new

tools to screen for distress in Indigenous adults. The overarching research question guiding

the review was: What qualitative and quantitative approaches are used to develop new tools to

screen for distress in Indigenous adults globally? Sub-questions included: 1) What are the dif-

ferent approaches for developing new tools?; 2) How do qualitative, quantitative, and mixed

methods interact in the development approach?; 3) Do subsequent tools demonstrate validity,

reliability, and acceptability for the target population?; and 4) Is there an overarching develop-

ment approach? For this SMSR, new tools were any screening tool that has been adapted in

any way (language translation or cross-cultural) from a standard (Western) (hereafter referred

to as standard) tool, as well as those developed with Indigenous peoples’ involvement in their

conceptualisation and design. The focus of this review was specifically on tools that screen for

low mood and/or anxiety as well as those that screen for Indigenous conceptualisations of

distress.

Materials and methods

This SMSR was conducted as described in the protocol [22] and guided by the eight-stage

method proposed by Pluye et al., [27]. The protocol was not registered. The eight-stage method

[27] included: 1) Determine review question; 2) Determine eligibility criteria; 3). Establish

information sources; 4) Identify potentially relevant studies; 5) Select relevant studies; 6)

Appraise study quality; 7) extract data; and 8) synthesis included studies.

Changes made after the protocol was published

After the publication of the protocol, three changes were made to support analysis and synthe-

sis of the data. First, in sub-research question 3 the term “clinical utility”. was replaced with

“the evaluation of a tool as it is used in a clinical setting post-development” [28], as this was

more suited to phase one analysis.

Second, the development of the conceptual model and refinement of the method for analy-

sis and synthesis of the data, including the adoption of definitions for methods used for valida-

tion of tools, were made after protocol publication. Finally, a quality criteria framework

developed by Terwee and colleagues [29] and adapted by Schellingerhout and colleagues [30]

was used to evaluate the findings from phase two, quantitative analysis. Consequently, addi-

tional data analysis and synthesis details not provided in the protocol for this review are

detailed the sections headed Stage 7 and 8 below. This SMSR is reported according to the Pre-

ferred Reporting Items for Systematic Review and Meta-analysis (PRISMA) 2020 statement

and checklist [31].

Stage 7 –Extract data

A sequential exploratory design was used to extract data from the studies [32, 33]. Phase one

was focussed on extracting qualitative data from all studies. In addition to identifying the

approach to developing new tools, each tool was categorised into one of four groups. Tool type

categories included: 1) language translation of a standard; 2) cross-cultural adaption of a stan-

dard tool; 3) tools with both standard and Indigenous designed scales; and 4) Indigenous

designed only. During this data extraction phase, studies that also used quantitative methods

were identified and subsequently analysed in phase two.
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Phase two focussed on extracting quantitative data by counting approaches to establishing

the reliability and validity of new tools as well as extracting quantitative data from studies that

contained it. In addition to citation headings, the Excel spreadsheet included methods used to

validate and/or establish the reliability of the new tool. Validity methods included in the data

extraction spreadsheet were: 1) Content; 2) face (acceptability); 3) construct; 4) convergent; 5)

divergent; 6) known group; 7) concurrent; 8) predictive; 9) sensitivity (%); 10) specificity (%);

11) positive predictive values (PPV) (%); and 12) negative predictive values (NPV) (%). Meth-

ods for establishing tool reliability listed in the spreadsheet included: 17) Internal consistency;

18) Test re-test; 19) Inter-rater reliability. When any of the methods were identified in studies,

they were recorded in the spreadsheet with a 1 in the associated column. The associated

numerical values from statistical analysis related to validity and/or reliability from each of the

studies were recorded in a separate table. Data from each study was systematically and inde-

pendently extracted by two reviewers (KM and SR).

To support phase two data extraction and subsequent analysis, definitions of the measure-

ment properties their domains, aspects and sub-aspect(s) of their properties (where relevant)

were agreed upon. Measurement properties for this systematic review were divided into two

domains: reliability and validity. For the purposes of this SMSR reliability was defined as a tool

that consistently produces the same result across time (test re-test), assessors (inter-rater) or

across questions (internal consistency) [34]. Validity was defined as a tool that captures the

attribute being measured [35]. Additionally, a reference or gold standard is a test/instrument

that determines whether a person has the target condition [36]. For screening tools, a reference

standard is a diagnostic interview [37].

Any type of psychometric tool needs to satisfy basic properties to be used [35]. Reliability

and validity are basic properties. Tools need to be reliable and valid otherwise there is a risk

that incorrect or biased results will lead to a wrong conclusion [38]. Consequently, tools need

to be developed and validated cautiously and robustly to avoid bias.

Conceptual framework

The development of new tools and adaption of previously developed ones are critical to sup-

porting the health and wellbeing of people across the world [39]. Tool development is not

an easy task [40] and there is significant variation in approaches to it [39] making it time-

consuming and resource intensive. To enable a comparison between the theoretical litera-

ture and published studies describing tool development, a conceptual framework was

developed.

Development of conceptual framework. The conceptual framework presented in Fig 1

was adapted from a range of key resources [39–42]. Ideally the primer written by Boateng and

his colleagues [40] would have met the needs of this review but did not include the steps for

cross-cultural adaptation, important to this review. The work of Beaton and her colleagues

[42] on the cross-cultural adaptation of self-report measures is well cited and supported by

more recent work [39]. This literature met the needs of the review but did not incorporate

steps needed to validate new tools. Consequently, baseline development and cross-cultural

adaptation processes were incorporated into the conceptual framework for this review. To

make it easier to use the conceptual framework for analysis and synthesis of the data in the

review, only the purpose of each of the steps were outlined.

Determining quality of measurement properties

In addition to measuring the overall quality of the papers using the Mixed Methods Appraisal

Tool (MMAT), findings of the studies included in phase two were assessed according to the
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criteria proposed by Terwee et al., [29] and adapted by Schellingerhout et al., [30] (S1 Table).

This process was completed because simply identifying what approaches were used and their

associated numerical values did not provide any indication of the quality of reliability and

validity findings.

The quality of the predictive capacity of new tools is absent from the quality criteria (S1

Table). Consequently, we calculated a weighted diagnostic odds ratio (DOR) according to the

method described by Glas et al., [43] for each paper that reported the outcomes for predictive

validity. The quality criteria applied by Ali et al., [37] of DOR> 50 = very strong, between 50–

20 = strong, between 20–10 = fair and<10 weak was utilised to classify each tool’s predictive

capability.

Fig 1. Questionnaire development conceptual framework (adapted from [39–42]).

https://doi.org/10.1371/journal.pone.0291141.g001
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Stage 8 –Synthesise included studies

The findings from qualitative phase one analysis were mapped on to the questionnaire devel-

opment conceptual framework adapted for this study (Fig 1). In addition, to determine

whether there was a correlation between the quality of the studies determined by the MMAT

and number of steps authors took to develop their tool, Spearman’s rho was calculated using

the Statistical Package for the Social Sciences (SPSS) (version 28.0.1). Where tool development

was reported over several publications, for example the adaptation of the PHQ-9 [44–47], a

mean MMAT score was calculated for all related publications. If the mean MMAT was a frac-

tion it was rounded up or down to the nearest whole number. As MMAT scoring was ordinal

it was converted to a dichotomous score. Consequently, MMAT scores between 0–2 were

coded 1 (low) and scores 3–5 were coded 2 (high). The findings from this phase answered sub-

research questions one and two.

The quantitative phase two analysis identified the number of studies using a range of meth-

ods available for determining validity and/or reliability of the new tool with the target popula-

tion. Quantitative data about the reliability and validity of the tools was also extracted and

evaluated using a quality framework [29, 30]. Meta-analysis of this data was not conducted due

to the heterogeneity of the study designs. Findings of this phase were used to answer sub-

research question three. Finally, findings from phases one and two were synthesised to answer

sub-research question four.

Results

Seven hundred and fifty-three (753) records were retrieved from database searches and

imported into Endnote. After titles and abstracts of potential records were independently

reviewed by two authors (KM and EA), 723 records were excluded. Interrater reliability was

0.67 (p< 0.011), (Kappa Measure of Agreement) which was at the higher end of moderate

agreement (e.g. 0.5–0.7) [45]. Disagreements between reviewers were discussed until consensus

was reached. Subsequently, 15 full text records were independently assessed for eligibility against

the inclusion criteria by two reviewers (KM and SR). After excluding seven records, eight

remained. A further 11 records were obtained from hand searches (Fig 2). Consequently, 19

studies were included in this SMSR. Fig 2 illustrates the PRISMA [48] flow diagram for this

SMSR. Full search strategies for each database are detailed in supporting information 1 (S1 File).

Demographics of the data set

All 19 studies were published between 2007 and 2021, with 14 since 2010. The most publica-

tions in any one year was three (2017; 2019). Most studies were undertaken in Australia

(n = 10) with single studies in Canada and India. These numbers do not add up to19 because

related studies published by the same authors, for example Brown et al., [44] Brown et al., [45]

Getting it Right Collaborative [46] and Farnbach et al., [47] were grouped together.

Eight studies [44–47, 49–52] had at least one author who identified as a First Nations per-

son of the country where the study was conducted. This information was either provided in

the article or the authors are known to identify as a First Nations person.

The overarching design adopted for each of the studies was almost evenly spread with seven

studies adopting qualitative and quantitative methods, respectively and five studies adopted

mixed methods. Nine studies were undertaken with participants recruited from a primary

health care setting and seven studies from a community setting only. Three studies took place

with participants recruited from both primary care and community settings and one in both

acute and primary care settings. Table 1 below identifies which papers were classified into each

category and the tools used in their development.

PLOS ONE Development of new screening tools that assess distress in Indigenous peoples

PLOS ONE | https://doi.org/10.1371/journal.pone.0291141 September 8, 2023 6 / 23

https://doi.org/10.1371/journal.pone.0291141


Quality appraisal

The MMAT [63] was used to appraise the quality of each of the studies in the data set. It has

five elements for each category and foregrounds the need for a research question(s) to be

included in empirical studies as they underpin the rationale for study design. Each category

begins with a question that relates to the research question. In rating each paper, a point was

Fig 2. PRISMA flow diagram for this systematic mixed studies review [48].

https://doi.org/10.1371/journal.pone.0291141.g002

Table 1. The classification of each paper (n = 19) and screening tools used in their development.

Tool type

Category 1.

Language translation

Tool

(n = 1)

[citation]

Category 2.

Cross-cultural adaptation

Tool developed

(n = 12)

[citation]

Category 3.

Standard and Indigenous

Tool developed

(n = 3)

[citation]

Category 4. Indigenous

Tool developed

(n = 2)

[citation]

EPDS [53] (dep & anx) PHQ-9 [44, 46, 54–56] (dep) GEM + K6 [51] (emp, dep. & anx.) HANAA [20, 61] (SEWB)

DASS-21 [57] (dep & anx) Psychosocial Questionnaire + aPHQ-9 + K6 [45] (dep & anx.) PANAS [62] (positive and negative affect)

EPDS [52, 58–60] (dep & anx) adapted GEM [49] (emp, dep. & anx.)

K5 [50] (dep. & anx.)

Abbreviations used in Table: Edinburgh Postnatal Depression Scale (EPDS); Depression (dep.); Anxiety (anx.); Patient Health Questionnaire– 9 (PHQ-9); Depression

Anxiety and Stress Scale (DASS-21); Kessler Psychological Distress Scale—6 (K6); Growth and Empowerment Measure (GEM); Empowerment (emp); Here and Now

Aboriginal Assessment (HANAA); Social and Emotional Wellbeing (SEWB); Positive and Negative Affect Scale (PANAS).

https://doi.org/10.1371/journal.pone.0291141.t001
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allocated to each MMAT component identified in the study. Consequently, the highest quality

papers scored 5 points and the lowest 0. Critical appraisal revealed that only one paper [59] of

19 articulated a research question and was the only one that scored 5/5. Seven papers con-

tained three positive components, five two, three one, and three zero. Consequently, most of

the papers of lower quality according to MMAT ratings. Table 2 summarises the main charac-

teristics of the included studies and illustrates how each study was rated on the MMAT.

What are different approaches for developing new tools?

The results of phase one, qualitative analysis, were mapped against the conceptual model

adapted for this SMSR. Table 3 illustrates the range of approaches taken by each study.

Table 2. Main characteristics of studies included in this SMSR.

First author

[citation]

Publication

year

Country Study design Setting (A–acute; C–

community; PH–

primary health)

Intended

tool use

Tool

type (1–

4)a

Participantsb Mean age

(range years)

MMAT

quality

score

Almeida [56] 2014 Australia Quantitative

descriptive

C Clinical 2 250 60.9 ± 10.7

(46–89)

1

Brinckley [50] 2021 Australia Mixed methods C Research 2 6988 (<16) 3

Brown [44] 2013 Australia Qualitative C Clinical 2 Not applicable 3

Brown [45] 2016 Australia Mixed methods C Clinical 3 186 38.9 ± 12.5

(16–72)

0

Campbell [53] 2008 Australia Quantitative

descriptive

PH Clinical 1 210 2

Carlin [58] 2019 Australia Qualitative C Clinical 2 15 (8–42) 3

Carlin [52] 2020 Australia Qualitative C Clinical 2 18 3

Esler [54] 2007 Australia Qualitative PH Clinical 2 33c 3

Esler [55] 2008 Australia Quantitative

descriptive

PH Clinical 2 34 57.7 1

Farnbach [47] 2019 Australia Mixed methods PH 2 40 2

Getting it Right

Collaborative [46]

2019 Australia Quantitative

descriptive

PH Clinical 2 500 43 ± 15 (18–

80)

2

Gomez Cardona

[49]

2021 Canada Qualitative C Clinical 3 12 Canadian First

Nations and non-

Indigenous

0

Haswell [51] 2010 Australia Quantitative

descriptive

C; PH Research 3 184 39.9 2

First author

[citation]

Country Study design Setting Tool

type

(1–4)a

Participantsb Mean age

(range years)

MMAT

quality

score

Janca [20] 2015 Australia Mixed methods A; PH Clinical 4 30 37 (18–63) 3

Janca [61] 2017 Australia Quantitative

descriptive

PH 4 38 1

Kotz [59] 2016 Australia Qualitative PH; C Clinical 2 172 5

Marley [60] 2017 Australia Mixed methods PH Clinical 2 97 3

Schlesinger [57] 2008 Australia Quantitative

descriptive

PH; C Clinical 2 175 35 ± 11.5 0

Snodgrass [62] 2017 India Mixed methods C Research 4 219 Indigenous

Indians

2

a 1) Language translation 2) Cross-cultural adaptation 3) Standard and Indigenous 4) Indigenous.
b Aboriginal and/or Torres Strait Islander participants unless otherwise identified.
c 30 identified as being either of Aboriginal or Torres Strait Islander descent

https://doi.org/10.1371/journal.pone.0291141.t002
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Establishing tool reliability and validity were completed an equal number of times (12).

Overall, Brown and colleagues [44–47] completed the most steps (11) to adapt, develop the

scale, examine the reliability, validate, and evaluate the clinical use of the PHQ-9 for Australian

First Nations peoples. These steps also included the development of a category three tool

which used a mix of Indigenous developed and standard tools (aPHQ-9 and K6) [45]. Kotz

and colleagues [52, 58–60] Snodgrass and colleagues [62] and Janca and colleagues [20, 61]

completed eight steps to develop the Kimberly Mums Mood Scale (KMMS), the PANAS and

HANAA, respectively. The KMMS developers did not report the translation and cross-cultural

adaptation steps advocated by Beaton et al., [42]. Consequently, only three steps were recorded

in the first phase of the conceptual model. The PANAS and HANAA are category 4 (Indige-

nous tools) which did not need to progress through translation steps. The creators of the

PANAS have reported reliability and validity, but not clinical use of the screener. Whereas the

creators of the HANAA have reported reliability, validity, and its clinical use.

Other tool adaptations have completed comparatively fewer steps with Schlesinger et al.

[57] reporting five and Almedia et al., [56], Esler et al., [54, 55] and Haswell et al., [51] four.

Table 3. Phase one qualitative analysis mapped against the conceptual model.

Activity Method First author (citation)

1. Identify domain and

associated questions

Identify lexicon Focus groups or interviews Janca [20]

Snodgrass [62]

Develop

questions

Develop conceptual model Literature review + thematic analysis of

previously conducted interviews

Brown [45]

Develop domains From lexicon Janca [20]

Snodgrass [62]

Interviews + literature review + expert review

+ focus group

Brown [44]

Identify previously developed tool Focus groups Brown [44]

Kotz [59]

Gomez-Cardona [49]

Translation and cross-

cultural adaptation

1a) Create translation Focus groups Brown [44]

1b) Synthesise translation Focus groups Brown [44]

1c) Check back translation Focus groups Brown [44]

2. Establish content validity Focus groups Esler [54]

Schlesinger [57]

Campbell [53]

Brown [44]

Almeida [56]

Janca [20]

Kotz [59]

Carlin [58]

3. Pre-test questions Focus groups Janca [20]

Brown [44]

Kotz [59]

Snodgrass [62]

Develop scale

4. Pilot Deploy questionnaire Janca [20]

Brown [45]

Snodgrass [62]

5. Reduce number of

questions

Statistical analysis Schlesinger [57]

Haswell [51]

6. Determine domains in

scale

Statistical analysis Schlesinger [57]

Haswell [51]

Brown [45]

Snodgrass [62]

(Continued)
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Both Brinkley et al., [50] and Campbell et al., [53] only completed three steps. Campbell et al.,

[53] did not report having undertaken the translation and cross-cultural adaptation steps

advocated by Beaton et al., [42]. However, it is noted that community consultation and partici-

patory action research approaches were used during translation, so perhaps these steps were

undertaken but not subsequently published. These authors only completed one-step in phase

one and two in phase three. In contrast, Brinckley et al., [50] only intended to validate a previ-

ous adaption of the K5, so completed three steps in phase three. Gomez-Cordona et al., [49]

only reported completing one step in phase one to adapt the GEM to the Canadian context.

The relationship between MMAT score and number of steps to develop the tool was investi-

gated using Spearman’s rho (see S2 Table). There was a medium, [64] positive correlation

between the two variables, (r = 0.35, n = 11, p = 0.29). The small sample size reflects the low p
valve.

How do qualitative, quantitative, and mixed methods interact in the

development approach?

According to the conceptual model, phase one–develop questions uses qualitative methods.

These methods include literature reviews, expert reviews, interviews, and focus groups. Phase

Table 3. (Continued)

Activity Method First author (citation)

Examine domainsa Determine tool cut-off score (sensitivity,

specificity, PPV/NPV)

Receiver operating characteristics (ROC) curve

analysis

Esler [55]

Almeida [56]

Marley [60]

Getting it Right

Collaborative [46]

Brinckley [50]

Assess scale

Assess reliability Deploy questionnaire Schlesinger [57]

Campbell [53]

Esler [55]

Haswell [51]

Almeida [56]

Janca [20]

Brown [45]

Marley [60]

Snodgrass [62]

Getting it Right

Collaborative [46]

Brinckley [50]

Assess validity Deploy questionnaire Schlesinger [57]

Campbell [53]

Esler [55]

Haswell [51]

Almeida [56]

Janca [20]

Brown [45]

Marley [60]

Snodgrass [62]

Getting it Right

Collaborative [46]

Brinckley [50]

Evaluate clinical use Interview/ questionnaire Janca [61]

Farnbach [47]

Carlin [52]

aThese steps are not numbered because they may take place in any order and/or concurrently.

https://doi.org/10.1371/journal.pone.0291141.t003
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two uses mixed methods such as focus groups as well as exploratory (EFA) and confirmatory

(CFA) factor analysis. The final phase–assess scale, primarily uses quantitative methods. How-

ever, more recently authors [47, 52, 61] have started to evaluate the clinical use of newly devel-

oped tools. Mixed methods have been employed to conduct these evaluations.

The author’s [44–47] approach to publishing the adaptation of the PHQ-9 aligns with the

conceptual model. Fig 3 below illustrates this.

The adaption of the EPDS to the KMMS [52, 58–60] followed a similar pattern. However,

the two later papers [52, 58] used qualitative methods such as focus groups and interviews. In

contrast, Janca et al., [20] described six of the seven steps they used to develop the HANAA in

one publication. Their later publication [61] outlined the clinical use of the HANNA, which

was determined using an online survey. The analysis method was not reported, however,

numerical scores were provided for some questions, so it is presumed that quantitative meth-

ods were employed. Themes were also reported. However, it is unclear whether these were

derived from summing question responses or from thematic analysis of text-based open-

ended responses. From a conceptual perspective, there is a methodological path to guide new

tool design with qualitative approaches more suited to the first phase, mixed methods for the

second and quantitative for the third. Nevertheless, authors decide on a publication plan

which may differ from the theoretical approach.

Do tools demonstrate validity, reliability, and acceptability for the target

population?

The findings presented below are a result of phase two—quantitative analysis of data. Eleven

papers [20, 45, 46, 50, 51, 53, 54, 56, 57, 60, 62] were included in this analysis.

Initially, Table 4 presents a quantitative sum of the number of studies investigating the reli-

ability and validity of their screening tool. Subsequently, Table 5 presents the quantitative find-

ings of reliability and validity of the newly developed tools. Finally, quality criteria [29, 30]

were applied to the reliability and validity findings to determine whether they were robust.

These findings are presented in Table 6.

Of the methods for determining tool reliability, internal consistency using Cronbach’s

Alpha was the most reported (n = 10). All articles reported the findings of at least one type of

Fig 3. Alignment of the adaptation of the PHQ-9 with the conceptual model.

https://doi.org/10.1371/journal.pone.0291141.g003

Table 4. Quantitative sum of number of studies investigating reliability and validity of screening tools.

Reliability Validity

ICa TRb IRc Content Construct Criterion

Structure KG Discrim. Converg. Concur. Predict.

Number of studies 10 1 1 9 5 1 1 5 7 6

aInternal consistency
bTest re-test reliability
cInter-rater reliability; Known groups–KG; Discriminant–Discrim.; Convergent–Converg.; Concurrent–Concur; predictive–Predict.

https://doi.org/10.1371/journal.pone.0291141.t004
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Table 5. Approaches to determining reliability and validity and the associated findings for newly developed tools for each study included in phase 2 analysis.

First author

[citation] (n)

Reliability Validity

ICa TR IR Construct Criterion

Structural KG Discrim. Converg. Concurrent Predictive

Sens Spec PPV NVP ROC

Brown [45]b

(n = 186)

0.78–

0.87

4 factors

Getting it

Right

Collaborative

[46]

(n = 500)

0.88 MINI—22% 84%

(74–

91)

77%

(71–

83)

51% 95% 0.88

(85–

92%)

Esler [54]

(n = 35)

0.80 Semi-structured

diagnostic

interview—74%

70%

(55–

86)

78%

(64–

92)

58%

(42–

75)

86%

(74–98)

Not

reported

Janca [20]

(n = 30)

0.56–

1.0

Medical record—

93%

Marley [60]

(n = 97)

0.89 GP Assessment

based on DSM-IV

and Australian GP

Mental State

Examination–

86%

83%

(61–

94)

87%

(76–

93)

68% 94% Not

reported

Snodgrass [62]

(n = 219)

0.87 6 positive

and 4

negative

factors

Different

scores

across

villages with

different

contexts

HSCL-10:

-0.49

BSI: -0.33

Almeida [56]

(n = 250)

0.88 (n = 144)

Psychiatric

interview using

ICD-10 and

DSM-IV-TR

criteria

78% 82% 39% 96% 0.88

Brinckley [50]c

(n = 6988)

0.89 1 factor Self-report

of lifetime

doctor

diagnosis of

heart disease

(12%)

Self-report of

lifetime doctor

diagnosis of

depression

(65%) and/or

anxiety (57%)

Self-report

happiness in

preceding 4

weeks (35%)

Self-report of

lifetime doctor

diagnosis of

depression and/or

anxiety

71%

dep.

71%

anx.d

68%

dep.

65%

anx.

22%

dep.

20%

anx.

4%

dep. 5%

anx.

Not

reported

Haswell [51]

(n = 184)

0.85e

– 0.89

K6+2

Single

factor

EES

2 factors

S12

2 factors

K6 + EES:

-0.48

K6 + S12: -0.45

Campbell [53]

(n = 210)

0.84–

0.92f

EPDS and

TAIHS

= 0.47

antenatal

(n = 24)

0.23 postnatal

(n = 9)

(Continued)
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validity. Content validity was the most reported (n = 9) and criterion validity was the second

most reported (n = 7). Seven articles determined whether the newly developed tool demon-

strated concurrent validity with an established tool or other relevant indicator [20, 46, 50, 54,

56, 57, 60]. Subsequently, six articles reported predictive validity [46, 50, 54, 56, 57, 60]. Three

articles [46, 54, 56] predicted depression and the other three articles predicted both depression

and anxiety [50, 57, 60]. The Getting it Right Collaborative [46] and Almeida and colleagues

[56] predicted a current diagnosis of depression. The other articles [50, 54, 57, 60] did not

report a timeframe for diagnosis. In addition, only three used a reference (gold) standard [54,

56, 60] which is the preferred method [36]. The MINI, which is a structured clinical interview,

has not been included as a reference standard because it does not meet the definition for a ref-

erence/gold standard adopted by this study. Five articles reported construct validity with con-

vergent validity being the preferred type [50, 51, 53, 57, 62]. Content validity determined using

EFA [45, 51, 57, 62] or principal component analysis, [50] was also reported in five articles (see

Table 5 below).

Further analysis determined whether the findings of reliability and validity for each study

met the quality criterion for measurement properties (S2 Table). Table 6 below presents the

findings of this analysis. Data has been organised according to the tool name as some develop-

ment processes resulted in several related publications that reported different aspects of reli-

ability and/or validity. In addition, the ratings and quality criteria identified in S2 Table have

been applied to data in Table 6.

Internal consistency determined using Cronbach’s Alpha consistently achieved values that

met the quality criterion of> 0.70 for a positive rating for all but one of the screening tools.

The internal consistency of the HANAA [20] was not reported, which is not surprising given

the qualitative nature of its approach. In contrast, inter-rater and test re-test reliability only

met the quality criteria once [62] and did not meet the quality criteria in another [20]. How-

ever, there was indeterminable/no information available about this type of reliability reported

across seven screening tools [44–46, 50, 51, 53–56, 58–60, 62].

Content validity achieved a positive rating for the development of all but two of the screen-

ing tools. Target population involvement in tool development was unable to be determined for

Table 5. (Continued)

First author

[citation] (n)

Reliability Validity

Schlesinger

[57]g

(n = 175)

0.81 0.81

(n = 95)

1 factor DASS anx: 0.62

DASS dep: 0.71

SRQ: 0.74

SRQ 83% 84%

Abbreviations used in table: Internal consistency—IC; Test re-test–TR; Inter-rater—IR; Known groups–KG; Discriminant–Discrim.; Convergent–Converg.; Sensitivity–

Sens: Specificity–Spec; Positive Predictive Value–PPV; Negative Predictive Value NPV; Receiver Operating Characteristics—ROC; Hopkins Symptom Checklist– 10

-HSCL-10; Bradford Somatic Index—BSI; Depression–Dep; Anxiety–Anx; Kessler Psychological Distress Scale– 6—K6; Emotional Empowerment Scales–EES;

Empowerment scenarios–S12; Edinburgh Postnatal Depression Scale–EPDS; Townsville Aboriginal and Islander Health Service–TAIHS; Depression, Anxiety and Stress

Scale–DASS; Self -report questionnaire -SRQ; Mini International Neuropsychiatric Interview–MINI.
aWhere the internal consistency of more than one tool is reported a range is given.
bThe tool used the aPHQ-9 and K6 but did not report the validity and reliability with the other scales.
cConvergent and divergent validity associated with very high levels of psychological distress according to MK-K5.
dCut-off of 11 denotes categories used in population-level research not clinical indicator.
eHigher internal consistency was achieved with K6 + 2 (0.87) but with lower response rate (n = 141).
fThis is the only tool that meets Nunnally’s [65]� 0.90 threshold for internal consistency
gOnly mental health screener reported here

https://doi.org/10.1371/journal.pone.0291141.t005
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the IRIS [57] or KICA-Dep [56]. In contrast, construct validity received a negative rating more

often than all the other categories (n = 4) or was given a ‘no information available’ rating (?)

(n = 14) for either or both sub-categories of structural and hypothesis testing.

The most indeterminable ratings (?) were allocated for criterion (concurrent) validity. This

was because authors did not use a reference standard, or they used a less well recognised design

or method. Three tools were rated ‘?’ because they did not use a reference standard [20, 50,

57]. For example, Brinckley et al., [50] used participants’ self-reported diagnosis of depression

and/or anxiety by a GP to determine concurrent validity. The authors reported that this

approach was a limitation. However, they also did not find a correlation� 0.70 with partici-

pants’ self-reports, which also meant that their findings did not meet the ‘+’ rating on this

criterion.

In contrast, Almeida et al., [56] did not conduct a psychiatric interview to determine con-

current validity with all participants, only with those that scored above 9 on the KICA-Dep.

This approach meant that they were unable to ‘rule-out’ false negatives from participants who

Table 6. Quality of measurement properties for the determination of reliability and validity for each screening tool.

First author [citation] Reliability Validity Total positive ratings

Int. consis. Inter-rater or test

re-test

Content Construct Criterion

Struct. Discrim. and/or converg. Concur. Predicte

aPHQ-9

Brown [44, 45] + 0 + ? 0 0 2

Esler [54, 55] + 0 + 0 0 +a weak 3

Getting it Right Collaborative [46] + 0 + 0 0 + fair 3

MK-K5

Brinckley [50] + 0 + + + ? weak 4

EPDS

Campbell [53] + ? + 0b 0 0 2

KMMS

Kotz [59]

Marley [60]

Carlin [58]

+ 0 + 0 0 + strong 3

KICA-Dep

Almeida [56] + 0 ? 0 0 ? fair 1

IRIS

Schlesinger [57] + + 0 - + ? strong 3

GEMS

Haswell [51] + 0 + - 0 0 2

HANAA

Janca [20] 0 -c + 0 0 ? 1

PANAS

Snodgrass [62] + 0 + - -d 0 2

Abbreviations used in table: Discriminant–Internal consistency–Int. consis.; Structural–Struct; Discrim.; Convergent–Converg; Concurrent–Concur; Predictive–

Predict.
aCorrelation between gold standard and modified tool not reported.
bFactor analysis is mentioned but a lack of n meant that it was not calculated.
c Functioning scored 1.0 and substance use 0.70. Rated ‘–‘ because these were only two scores out of 10 that met the weighted Kappa� 0.70 criterion.
d Five different tools were used only two of them were correlated with the PANAS >0.50
e DOR not included in the total positive ratings calculation as it was determined using another method.

https://doi.org/10.1371/journal.pone.0291141.t006
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scored below their cut-off. This is a design issue that is pertinent to the determination of the

predictive validity for the KICA-Dep.

When considering the quality of the measurement properties for each of the screening

tools, Brinckley and colleagues [50] received the most positive ratings with four out of a possi-

ble six for the adapted K5 –MK-K5. Conversely, Snodgrass and colleagues [62] received the

most negative ratings (n = 2) and only 2 positive ratings out of six for their PANAS. Further-

more, seven author groups [20, 44–46, 53–56, 58–60] were rated ‘no information available’ (0)

on at least three of the measurement categories. These ratings were clustered around reliability

(inter-rater and test re-test) and construct validity. Of the three types of validity, construct

validity is the least investigated in this data set and when it was, poor quality outcomes were

more likely.

Using the classification levels for predictive validity [37], Esler and colleagues [54] adaption

of the PHQ-9 and Brinckley et al., of the K5 [50] were weak, adaptation of the PHQ-9 [46] and

the KICA-Dep [56] fair, and the adaptation of the EPDS to the KMMS [60] and development

of the IRIS [57] were strong. Data is available in S3 Table.

Tool acceptability (face validity) is an important component of determining its validity.

Acceptability was only reported in four articles [46, 50, 56, 60] and this was done to varying

degrees. For example, the Getting it Right Collaborative [46] specifically asked about accept-

ability. Participants identified that overall, they found the aPHQ-9 acceptable, although 8% of

participants identified that some questions were a bit too personal. Likewise, in Marley et al.,

[60] participants also completed qualitative questionnaire about the acceptability of the

KMMS, with 44%. reporting that completing the KMMS was a positive experience. In contrast,

Brinckley et al., [50] assumed acceptability based on response rates and missing values. Simi-

larly, Almeida et al., [56] indicated that the KICA-Dep was well accepted by their participants

but did not provide any detail about how this was determined.

Is there an overarching development approach? Synthesis of qualitative

and quantitative findings

The answer to this question is two-fold. First, yes, conceptually there is an overarching devel-

opment approach that was advocated by many authors [35, 41, 39–42] and encapsulated in the

conceptual model used in this review.

Second, this review found that relatively few researchers followed the whole developmental

approach suggested in the literature. The findings of phase one (qualitative) indicated that

steps involved in developing the scale (pre-test questions; pilot; reduce number of questions

and determine domains) were reported the least. In contrast, steps required to assess the scale

(examine domains, assess reliability, validity and determine clinical utility) were completed by

most developers, with reliability and validity routinely assessed.

The results of phase two (quantitative) analysis found that internal consistency was most

often reported and achieved the quality criterion. Conversely, validity was less rigorous. Of the

three different types of validity, content validity was most often reported, which was reassuring

given the importance of involving the target population in both development and in determin-

ing acceptability [66]. Criterion validity was the second most reported type of validity, with

concurrent validity being determined most often. Most authors subsequently determined pre-

dictive validity so that the tool could be used in a clinical setting to support referral. Construct

validity was reported least often, which was of concern, given this has been described as one of

the most important types of validity [35]. In the case of cross-cultural adaptation of standard

tools, it is important that it be determined especially if questions have been changed which

may alter the construct(s) for which the original tool was developed.
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Discussion

This review was focussed on answering the research question: What qualitative and quantita-

tive approaches are used to develop new tools to screen for distress in Indigenous adults

globally?

The conceptual framework identified that the first two stages of tool development: 1)

develop questions; and 2) develop scale, were less frequently reported in this data set. These

two stages use both qualitative and quantitative methods with mainly qualitative methods used

for the first stage and mainly quantitative methods in stage two. The third stage of tool devel-

opment, assessing validity and reliability, were routinely reported, and typically used quantita-

tive methods. When assessing tool reliability and validity, developers routinely presented

findings related to internal consistency and content validity. Conversely, repeatability (inter-

rater and/or test re-test), acceptability (face validity), criterion and construct validity were

reported less often.

Findings of note are related to construct and criterion validity. Construct validity was only

determined in 5% of studies included in this review. This is an issue given the importance [35,

66–68] of determining construct validity when cross-culturally adapting tools where semantic,

idiomatic, experiential, and conceptual equivalence between the original and adapted tool

need to be maintained [41, 42]. To support decolonising psychology, perhaps tool developers

should follow the example of authors of tools in category four [20, 62] by grounding their con-

structs in Indigenous peoples’ holistic conceptualisation of wellbeing.

In relation to criterion validity, 82% of tools were developed with the intent of being used

in a clinical setting. Consequently, criterion validity (both concurrent and predictive) should

be determined. Unfortunately, determining concurrent validity with a valid reference standard

is not currently possible for Indigenous peoples because there are no appropriate diagnostic

measures. According to Kisley et al., [69] the applicability of diagnostic measures that are

derived from the ICD or DSM criteria for Indigenous populations is unclear. Black et al., [70]

also identified that the CIDI was not valid for Australian Indigenous peoples. A point that

Basit et al., [71] agreed with. Additionally, Black and colleagues [70] suggested that the validity

of clinical interviews relied on the cultural competence of the practitioner. Validating an

appropriate diagnostic approach for Indigenous peoples is a significant gap in the literature.

Implications for tool developers are that they should carefully consider the screening tool’s

intended use so that they can plan (time and cost) for the number of steps needed for

validation.

Number of steps necessary to validate a new screening tool

The number of steps needed to validate a new screening tool is dependent on the type of tool

being developed. Following the recommendations of Gone [17], Dudgeon et al., [4, 13, 14]

new tools should adopt the approach of decolonising psychology and be developed with Indig-

enous peoples using their holistic conceptualisation of wellbeing. Utilising the conceptual

model (Fig 1) we have identified that a total of nine steps should be completed. Two steps to

develop questions (identify domain and associated questions and establish content validity),

all steps to develop (4) and assess (3) the scale. However, if a tool is being adapted, which is not

recommended due to issues arising with construct validity, an additional step is required to

translate and cross-culturally adapt the original tool. Consequently, ten steps should be

completed.

If a tool is a questionnaire and uses a Likert type scale, provides a score, cut-off points and

needs to be predictive it will need different tests of reliability and validity than one that uses a

conversational approach. For example, contrast the different reliability and reliability tests for
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the adapted PHQ-9 [54] and the HANNA [20]. The adapted PHQ-9 was designed to be used

in a clinical setting, uses a Likert scale, has cut-off points, and needs to be able to predict subse-

quent diagnosis. A test of internal consistency is necessary as well as determinations of con-

tent, construct, and criterion validity. In contrast, the HANNA, which is also designed to be

used in a clinical setting, adopts a conversational approach using a dichotomous key indicating

whether there is a problem or no problem. This approach benefits from a determination of

inter-rater reliability. The absence of scoring means that there is no cut off and predictive

validity cannot be determined. However, concurrent validity should by determined by using

an appropriate diagnostic approach. Although it has not been reported to date HANAA would

benefit from determinations of construct validity.

Limitations

There a several limitations of this review. First, only English language publications were

reviewed. This was because the authors are only fluent in the English language and did not

have access to funds to pay for translation services.

Second, the data set was limited to publications since 2000. However, on reviewing the pub-

lication dates of this data set, publications began appearing in 2007, with a consistent rise since

then which suggests relevant papers have been included. In support of this, a related scoping

review [12] examining the use of depression and anxiety screening tools with Indigenous peo-

ples globally, searched databases from inception and did not locate any further publications

relevant to this review.

Third, sixty percent of the articles were located using citation searches. This indicates that,

despite the assistance of a relevant librarian, the database searches were ineffective, possibly

due to the keywords selected by the authors. Ali and colleagues [37] also identified this limita-

tion in their systematic review of the validation of screening tools used in low- and middle-

income countries. For this review, it may also be indicative of the shift in terminology towards

wellbeing and away from mental health for Indigenous peoples.

Finally, the absence of known groups and predictive validity quality criteria for measure-

ment properties (S1 Table) meant that we were unable to determine the quality of these out-

comes for this SMSR.

Implications

The implications of this review for the development of new tools to screen for distress in Indig-

enous peoples globally is particularly salient for practice and provides several avenues for

future research. In practice, the need for appropriate, valid, and reliable tools that screen dis-

tress in Indigenous peoples has not diminished and aligns with the need to decolonise psychol-

ogy. Conversely, demand may well have increased over the past few years, given that the

World Health Organisation reported rates of common mental health conditions such as

depression have increased by more than 25% in the first year of the COVID-19 pandemic [72].

Equitable access to support for people in distress relies firstly on screening using a valid and

reliable tool. However, distress is usually screened using tools developed using the Western

biomedical paradigm which may be inappropriate for Indigenous peoples [12]. The impact of

the use of non-validated screening tools with Indigenous peoples may result in inequitable

access to mental health care. It is also important that health services endorse the use of screen-

ing tools that have undergone adequate reliability and validity testing, so clinicians have confi-

dence in the accuracy of their assessments.

Whilst a substantial body of work has already been completed in Australia in particular, the

construct validity of a number of these tools is yet to be determined. Future research could
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focus on determining the construct validity for the populations that they are routinely being

used with. This would enhance the body of evidence which could in turn support the confi-

dence of practitioners to use them.

The quality of the studies included in this review was varied, with MMAT score rating of

most studies being between 0–3 out of 5. In most studies, this was due to a lack of a research

question, which in the MMAT, has implications for the subsequent evaluation of the study

design. In addition, in studies that reported validation of their tools, most had issues with

determining construct and criterion validity. Given the importance of construct validity this is

an issue. In future researchers could consider the use of a study design checklist such as one

provided by COSMIN [73] to reduce the risk of bias [34]. Although the COSMIN checklist is

designed for patient reported outcomes, it could be adapted for study designs focussed on

developing new screening tools. This type of approach to study design has been advocated for

in the past [34].

Given that most studies in this review were conducted in Australia, the lack of an appropriate

diagnosis for First Nations peoples [70] has been raised as an issue that impacts establishing crite-

rion (concurrent) validity of screening tools. Future research focusing on establishing the validity

of a diagnostic tool and/or approach for Australian First Nations peoples may address this issue.

In the interim, tool developers should follow the suggestion of Black et al., [70] in relation to the

cultural competence of practitioners and use of a reporting framework is recommended. In addi-

tion, researchers from other countries may consider whether an appropriate diagnostic approach

exist in their context. If an appropriate valid diagnostic approach does not exist, then they need to

consider the impact of its absence on their attempt to validate their screening tool.

Conclusion

This SMSR examined the extent of the literature related to approaches for developing new

tools to screen for distress in Indigenous peoples globally. Overall, many studies did not take

all the steps on the theoretical path, demonstrated in the conceptual model (Fig 1), to develop

new tools. Studies conform to the methods that support each stage: qualitative, mixed, or

quantitative and quantitative to 1) develop questions, 2) develop scale and 3) assess scale,

respectively. However, they missed steps in the develop questions and develop scale stages.

Furthermore, they collapsed steps needed to 2) develop scale and 3) assess scale. This may be

due to short time frames and the associated resourcing associated with developing new tools.

Most studies completed steps associated with 3) assess scale, which included validation, but

many tools did not exhibit construct validity and/or criterion validity. Failing to determine

construct validity presents an issue because most of the tools were cross-culturally adapted

from pre-existing standard tools. As construct validity demonstrates the theoretical relation-

ship between questions in the tool and the underlying construct that they intend to measure,

changing and adding questions may change this relationship. Over half of the studies provided

findings of criterion validity by assessing concurrent validity with a reference standard. How-

ever, most did not use the reference standard for diagnosis.

Summary of recommendations

Implications of the findings suggest that clinicians and researchers should consider whether

the tools that they are using to screen for distress in Indigenous peoples are valid for the popu-

lation that they are being used with. This includes investigating whether tools have been sub-

ject to rigorous validation and being aware where more work is required. Researchers and

clinicians also need to be cognisant that previously validated tool(s) may not be valid in their

context.
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Future research in this area focusing on continuing to strengthen validity evidence of tools

that have already been cross-culturally adapted, such as the aPHQ-9, KMMS, MK-K5 and

KICA-Dep is warranted. Tools such as the HANAA, which originated through work con-

ducted with Australian Aboriginal people appears promising and further validation would be

worthwhile. To support the criterion validity of these screening tools, a culturally valid refer-

ence standard for diagnosis of Aboriginal and Torres Strait Islander peoples would be ideal

but is currently lacking. Until developed, researchers and clinicians working in this area need

to be cognisant of the need for culturally competent practitioners to make diagnoses and fol-

lowing the guidance of Black et al., [70] their level of competence should be reported in

publications.
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9. Russell L. Te Oranga Hinengaro: Report on Mäori Mental Wellbeing Results from the New Zealand

Mental Health Monitor & Health and Lifestyles Survey. Wellington: Health Promotion Agency; 2018.

10. Walls M, Pearson C, Kading M, Teyra C. Psychological wellbeing in the face of adversity among Ameri-

can Indians: Preliminary evidence of a new population health paradox? Ann Public Health Res. 2016; 3

(1). PMID: 28553671

11. Cairney J, Veldhuizen S, Wade TJ, Kurdyak P, Streiner DL. Evaluation of 2 measures of psychological

distress as screeners for depression in the general population. Can J Psychiatry. 2007; 52(2): 111–20.

https://doi.org/10.1177/070674370705200209 PMID: 17375867

12. Meldrum K, Andersson E, Webb T, Quigley R, Strivens E, Russell S. Screening depression and anxiety

in Indigenous peoples: A global scoping review. Transcult Psychiatry. 2023:13634615231187257.

https://doi.org/10.1177/13634615231187257 PMID: 37490720

13. Dudgeon P, Walker R. Decolonising Australian psychology: Discourses, strategies, and practice. J Soc

Polit Psychol. 2015; 3(1):276–97.

14. Dudgeon P, Darlaston-Jones, D.; Alexi, J. Decolonising psychology: Self-determination and social and

emotional well-being 1. Routledge handbook of critical indigenous studies: Routledge; 2020. p. 100–

13.

15. Wendt DC, & Gone J. P. Decolonizing psychological inquiry in American Indian communities: The prom-

ise of qualitative methods. 2012. In: Qualitative strategies for ethnocultural research [Internet]. Ameri-

can Psychological Association.; [(pp. 161–78)]

16. Cullen K, Rhodes P, Brockman R, Hunt C, Langtiw CL. Decolonising clinical psychology: National and

international perspectives. Clin Psychol. 2020; 24(3):211–22.

17. Gone JP. Decolonization as methodological innovation in counseling psychology: Method, power, and

process in reclaiming American Indian therapeutic traditions. J Couns Psychol. 2021; 68(3):259. https://

doi.org/10.1037/cou0000500 PMID: 34043373

18. Heywood P. The Ontological Turn. 2017 [cited 8 June 2023]. In: Open Encyclopedia of Anthropology

[Internet]. [cited 8 June 2023]. Available from: http://doi.org/10.29164/17ontology.

19. Le Grande M, Ski CF, Thompson DR, Scuffham P, Kularatna S, Jackson AC, et al. Social and emotional

wellbeing assessment instruments for use with Indigenous Australians: A critical review. Soc Sci Med.

2017; 187: 164–73. https://doi.org/10.1016/j.socscimed.2017.06.046 PMID: 28689090

20. Janca A, Lyons Z, Balaratnasingam S, Parfitt D, Davison S, Laugharne J. Here and Now Aboriginal

Assessment: background, development and preliminary evaluation of a culturally appropriate screening

tool. Australas Psychiatry. 2015; 23(3): 287–92. https://doi.org/10.1177/1039856215584514 PMID:

25944764

21. Black EB, Ranmuthugala G, Kondalsamy-Chennakesavan S, Toombs MR, Nicholson GC, Kisely S. A

systematic review: identifying the prevalence rates of psychiatric disorder in Australia’s indigenous pop-

ulations. Aust N Z J Psychiatry. 2015; 49(5): 412–29. https://doi.org/10.1177/0004867415569802

PMID: 25690747

22. Meldrum K, Andersson E, Wallace V, Webb T, Quigley R, Strivens E, et al. Approaches to the develop-

ment of new mental well-being screening tools for Indigenous peoples: a systematic mixed studies

review protocol. BMJ Open. 2022; 12(8): e063710. https://doi.org/10.1136/bmjopen-2022-063710

PMID: 35973708

23. Gee G, Dudgeon P. Schultz C., Hart A., Kelly K. Aboriginal and Torres Strait Islander Social and Emo-

tional Wellbeing. In: Dudgeon PM, H. Walker R., editor. Working Together: Aboriginal and Torres Strait

PLOS ONE Development of new screening tools that assess distress in Indigenous peoples

PLOS ONE | https://doi.org/10.1371/journal.pone.0291141 September 8, 2023 20 / 23

https://doi.org/10.3390/ijerph18115832
http://www.ncbi.nlm.nih.gov/pubmed/34071636
https://doi.org/10.1080/22423982.2018.1481325
https://doi.org/10.1080/22423982.2018.1481325
http://www.ncbi.nlm.nih.gov/pubmed/29869591
http://www.ncbi.nlm.nih.gov/pubmed/28553671
https://doi.org/10.1177/070674370705200209
http://www.ncbi.nlm.nih.gov/pubmed/17375867
https://doi.org/10.1177/13634615231187257
http://www.ncbi.nlm.nih.gov/pubmed/37490720
https://doi.org/10.1037/cou0000500
https://doi.org/10.1037/cou0000500
http://www.ncbi.nlm.nih.gov/pubmed/34043373
http://doi.org/10.29164/17ontology
https://doi.org/10.1016/j.socscimed.2017.06.046
http://www.ncbi.nlm.nih.gov/pubmed/28689090
https://doi.org/10.1177/1039856215584514
http://www.ncbi.nlm.nih.gov/pubmed/25944764
https://doi.org/10.1177/0004867415569802
http://www.ncbi.nlm.nih.gov/pubmed/25690747
https://doi.org/10.1136/bmjopen-2022-063710
http://www.ncbi.nlm.nih.gov/pubmed/35973708
https://doi.org/10.1371/journal.pone.0291141


Islander Mental Health and Wellbeing Principles and Practice. Canberra: Department of the Prime Min-

ister and Cabinet.; 2014. p. 55–68.

24. Strivens E, Russell SG, Quigley R, Sagigi B, Miller G. Dementia prevalence in Torres Strait communi-

ties: Epidemiology/Prevalence, incidence, and outcomes of MCI and dementia. Alzheimers Dement (N

Y). 2020; 16: e039634.

25. Russell SG, Quigley R, Thompson F, Sagigi B, Miller G, LoGiudice D, et al. Factors associated with the

increased risk of dementia found in the Torres Strait. Australas J Ageing. 2022; 41(1): 88–96. https://

doi.org/10.1111/ajag.12980 PMID: 34351674

26. Russell SG, Quigley R, Thompson F, Sagigi B, Miller G, LoGiudice D, et al. Culturally appropriate

assessment of depression and anxiety in older Torres Strait Islanders: limitations and recommenda-

tions. Clin Gerontol. 2022: 46:2: 240–252. https://doi.org/10.1080/07317115.2022.2086090 PMID:

35694996

27. Pluye P, Hong Q-N. Vendel I. Toolkit for Mixed Studies Reviews (V3) Montreal, Canada: McGill Univer-

sity; 2016. Available from: http://toolkit4mixedstudiesreviews.pbworks.com.

28. Smart A. A multi-dimensional model of clinical utility. Int J Qual Health Care. 2006; 18(5): 377–82.

https://doi.org/10.1093/intqhc/mzl034 PMID: 16951425

29. Terwee CB, Bot SDM, de Boer MR, van der Windt DAWM, Knol DL, k Jet al. Quality criteria were pro-

posed for measurement properties of health status questionnaires. J Clin Epidemiol. 2007; 60(1): 34–

42. https://doi.org/10.1016/j.jclinepi.2006.03.012 PMID: 17161752

30. Schellingerhout JM, Verhagen AP, Heymans MW, Koes BW, de Vet HC, Terwee CB. Measurement

properties of disease-specific questionnaires in patients with neck pain: a systematic review. Qual Life

Res. 2012; 21(4): 659–70. https://doi.org/10.1007/s11136-011-9965-9 PMID: 21735306

31. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020

statement: an updated guideline for reporting systematic reviews. BMJ. 2021; 372.

32. Pluye P, Hong QN. Combining the power of stories and the power of numbers: mixed methods research

and mixed studies reviews. Annu Rev Public Health. 2014; 35: 29–45. https://doi.org/10.1146/annurev-

publhealth-032013-182440 PMID: 24188053

33. Hong QN, Pluye P, Bujold M, Wassef M. Convergent and sequential synthesis designs: implications for

conducting and reporting systematic reviews of qualitative and quantitative evidence. Syst Rev. 2017;

6(1): 1–14.

34. Rosenkoetter U, Tate RL. Assessing features of psychometric assessment instruments: a comparison

of the COSMIN checklist with other critical appraisal tools. Brain Impair. 2018; 19(1): 103–18.

35. Fayers PM, Machin D. Quality of Life: The Assessment, Analysis and Reporting of Patient-Reported

Outcomes. Hoboken, United Kingdom: John Wiley & Sons; 2016.

36. Sensitivity Trevethan R., specificity, and predictive values: foundations, pliabilities, and pitfalls in

research and practice. Front Public Health. 2017; 5:307.

37. Ali G-C, Ryan G, De Silva MJ. Validated screening tools for common mental disorders in low and middle

income countries: a systematic review. PloS one. 2016; 11(6):e0156939. https://doi.org/10.1371/

journal.pone.0156939 PMID: 27310297

38. Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al. The COSMIN checklist for

assessing the methodological quality of studies on measurement properties of health status measure-

ment instruments: an international Delphi study. Qual Life Res. 2010; 19(4): 539–49. https://doi.org/10.

1007/s11136-010-9606-8 PMID: 20169472

39. Sousa VD, Rojjanasrirat W. Translation, adaptation and validation of instruments or scales for use in

cross-cultural health care research: a clear and user-friendly guideline. J Eval Clin Pract. 2011; 17(2):

268–74. https://doi.org/10.1111/j.1365-2753.2010.01434.x PMID: 20874835

40. Boateng GO, Neilands TB, Frongillo EA, Melgar-Quiñonez HR, Young SL. Best practices for developing

and validating scales for health, social, and behavioral research: a primer. Front Public Health. 2018;

6:149. https://doi.org/10.3389/fpubh.2018.00149 PMID: 29942800

41. Arafat SMY, Chowdhury HR, Qusar M, Hafez MA. Cross cultural adaptation & psychometric validation

of research instruments: A methodological review. J Behav Health. 2016; 5(3): 129–36.

42. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the process of cross-cultural adapta-

tion of self-report measures. Spine. 2000; 25(24): 3186–91. https://doi.org/10.1097/00007632-

200012150-00014 PMID: 11124735

43. Glas AS, Lijmer JG, Prins MH, Bonsel GJ, Bossuyt PMM. The diagnostic odds ratio: a single indicator

of test performance. J Clin Epidemiol. 2003; 56(11):1129–35. https://doi.org/10.1016/s0895-4356(03)

00177-x PMID: 14615004

PLOS ONE Development of new screening tools that assess distress in Indigenous peoples

PLOS ONE | https://doi.org/10.1371/journal.pone.0291141 September 8, 2023 21 / 23

https://doi.org/10.1111/ajag.12980
https://doi.org/10.1111/ajag.12980
http://www.ncbi.nlm.nih.gov/pubmed/34351674
https://doi.org/10.1080/07317115.2022.2086090
http://www.ncbi.nlm.nih.gov/pubmed/35694996
http://toolkit4mixedstudiesreviews.pbworks.com
https://doi.org/10.1093/intqhc/mzl034
http://www.ncbi.nlm.nih.gov/pubmed/16951425
https://doi.org/10.1016/j.jclinepi.2006.03.012
http://www.ncbi.nlm.nih.gov/pubmed/17161752
https://doi.org/10.1007/s11136-011-9965-9
http://www.ncbi.nlm.nih.gov/pubmed/21735306
https://doi.org/10.1146/annurev-publhealth-032013-182440
https://doi.org/10.1146/annurev-publhealth-032013-182440
http://www.ncbi.nlm.nih.gov/pubmed/24188053
https://doi.org/10.1371/journal.pone.0156939
https://doi.org/10.1371/journal.pone.0156939
http://www.ncbi.nlm.nih.gov/pubmed/27310297
https://doi.org/10.1007/s11136-010-9606-8
https://doi.org/10.1007/s11136-010-9606-8
http://www.ncbi.nlm.nih.gov/pubmed/20169472
https://doi.org/10.1111/j.1365-2753.2010.01434.x
http://www.ncbi.nlm.nih.gov/pubmed/20874835
https://doi.org/10.3389/fpubh.2018.00149
http://www.ncbi.nlm.nih.gov/pubmed/29942800
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1097/00007632-200012150-00014
http://www.ncbi.nlm.nih.gov/pubmed/11124735
https://doi.org/10.1016/s0895-4356%2803%2900177-x
https://doi.org/10.1016/s0895-4356%2803%2900177-x
http://www.ncbi.nlm.nih.gov/pubmed/14615004
https://doi.org/10.1371/journal.pone.0291141


44. Brown ADH, Mentha R, Rowley KG, Skinner T, Davy C, O’Dea K. Depression in Aboriginal men in cen-

tral Australia: Adaptation of the Patient Health Questionnaire 9. BMC Psychiatry. 2013; 13. https://doi.

org/10.1186/1471-244X-13-271 PMID: 24139186

45. Brown A, Mentha R, Howard M, Rowley K, Reilly R, Paquet C, et al. Men, hearts and minds: developing

and piloting culturally specific psychometric tools assessing psychosocial stress and depression in cen-

tral Australian Aboriginal men. Soc Psychiatry Psychiatr Epidemiol. 2016; 51(2): 211–23. https://doi.

org/10.1007/s00127-015-1100-8 PMID: 26233468

46. Getting it Right Collaborative. Getting it Right: validating a culturally specific screening tool for depres-

sion (aPHQ-9) in Aboriginal and Torres Strait Islander Australians. Med J Aust. 2019; 211(1): 24–30.

https://doi.org/10.5694/mja2.50212 PMID: 31256439

47. Farnbach S, Gee G, Eades A-M, Evans JR, Fernando J, Hammond B, et al. Process evaluation of the

Getting it Right study and acceptability and feasibility of screening for depression with the aPHQ-9.

BMC Public Health. 2019; 19(1): 1–7.

48. The Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA). PRISMA 2020

Flow diagram 2020. Available from: http://www.prisma-statement.org/PRISMAStatement/

FlowDiagram.

49. Gomez Cardona L, Brown K, Goodleaf T, McComber M, D’Amico R, Phillips A, et al. Cultural adaptation

of an appropriate tool for mental health among Kanien’keha:ka: a participatory action project based on

the Growth and Empowerment Measure. Soc Psychiatry Psychiatr Epidemiol. 2021. 57: 2131–2145.

50. Brinckley M-M, Calabria B, Walker J, Thurber KA, Lovett R. Reliability, validity, and clinical utility of a

culturally modified Kessler scale (MK-K5) in the Aboriginal and Torres Strait Islander population. BMC

Public Health. 2021; 21(1): 1–15.

51. Haswell MR, Kavanagh D, Tsey K, Reilly L, Cadet-James Y, Laliberte A, et al. Psychometric validation

of the Growth and Empowerment Measure (GEM) applied with Indigenous Australians. Aust N Z J Psy-

chiatry. 2010; 44(9): 791–9. https://doi.org/10.3109/00048674.2010.482919 PMID: 20815665

52. Carlin E, Spry E, Atkinson D, Marley JV. Why validation is not enough: Setting the scene for the imple-

mentation of the Kimberley Mum’s Mood Scale. PloS one. 2020; 15(6):e0234346. https://doi.org/10.

1371/journal.pone.0234346 PMID: 32530934

53. Campbell A, Hayes B, Buckby B. Aboriginal and Torres Strait Islander women’s experience when inter-

acting with the Edinburgh Postnatal Depression Scale: a brief note. Aust J Rural Health. 2008; 16(3):

124–31. https://doi.org/10.1111/j.1440-1584.2007.00930.x PMID: 18471181

54. Esler D, Johnston F, Thomas D, Davis B. The validity of a depression screening tool modified for use

with Aboriginal and Torres Strait Islander people. Aust N Z J Public Health. 2008; 32(4): 317–21.

https://doi.org/10.1111/j.1753-6405.2008.00247.x PMID: 18782392

55. Esler DM, Johnston F, Thomas D. The acceptability of a depression screening tool in an urban, Aborigi-

nal community-controlled health service. Aust N Z J Public Health. 2007; 31(3): 259–63. https://doi.org/

10.1111/j.1467-842x.2007.00058.x PMID: 17679245

56. Almeida OP, Flicker L, Fenner S, Smith K, Hyde Z, Atkinson D, et al. The Kimberley assessment of

depression of older Indigenous Australians: prevalence of depressive disorders, risk factors and valida-

tion of the KICA-dep scale. PloS One. 2014; 9(4): e94983. https://doi.org/10.1371/journal.pone.

0094983 PMID: 24740098

57. Schlesinger CM, Ober C, McCarthy MM, Watson JD, Seinen A. The development and validation of the

Indigenous Risk Impact Screen (IRIS): A 13-item screening instrument for alcohol and drug and mental

health risk. Drug Alcohol Rev. 2007; 26(2): 109–17. https://doi.org/10.1080/09595230601146611

PMID: 17364845

58. Carlin E, Atkinson D, Marley JV. ’Having a Quiet Word’: Yarning with Aboriginal Women in the Pilbara

Region of Western Australia about Mental Health and Mental Health Screening during the Perinatal

Period. Int J Environ Res Public Health. 2019; 16(21). https://doi.org/10.3390/ijerph16214253 PMID:

31683908

59. Kotz J, Munns A, Marriott R, Marley JV. Perinatal depression and screening among Aboriginal Austra-

lians in the Kimberley. Contemp Nurse. 2016; 52(1): 42–58. https://doi.org/10.1080/10376178.2016.

1198710 PMID: 27294330

60. Marley JV, Kotz J, Engelke C, Williams M, Stephen D, Coutinho S, et al. Validity and acceptability of

kimberley mum’s mood scale to screen for perinatal anxiety and depression in remote aboriginal health

care settings. PloS One. 2017; 12(1): e0168969. https://doi.org/10.1371/journal.pone.0168969 PMID:

28135275

61. Janca A, Lyons Z, Gaspar J. Here and Now Aboriginal Assessment (HANAA): a follow-up survey of

users. Australas Psychiatry. 2017; 25(3): 288–9. https://doi.org/10.1177/1039856217700806 PMID:

28347145

PLOS ONE Development of new screening tools that assess distress in Indigenous peoples

PLOS ONE | https://doi.org/10.1371/journal.pone.0291141 September 8, 2023 22 / 23

https://doi.org/10.1186/1471-244X-13-271
https://doi.org/10.1186/1471-244X-13-271
http://www.ncbi.nlm.nih.gov/pubmed/24139186
https://doi.org/10.1007/s00127-015-1100-8
https://doi.org/10.1007/s00127-015-1100-8
http://www.ncbi.nlm.nih.gov/pubmed/26233468
https://doi.org/10.5694/mja2.50212
http://www.ncbi.nlm.nih.gov/pubmed/31256439
http://www.prisma-statement.org/PRISMAStatement/FlowDiagram
http://www.prisma-statement.org/PRISMAStatement/FlowDiagram
https://doi.org/10.3109/00048674.2010.482919
http://www.ncbi.nlm.nih.gov/pubmed/20815665
https://doi.org/10.1371/journal.pone.0234346
https://doi.org/10.1371/journal.pone.0234346
http://www.ncbi.nlm.nih.gov/pubmed/32530934
https://doi.org/10.1111/j.1440-1584.2007.00930.x
http://www.ncbi.nlm.nih.gov/pubmed/18471181
https://doi.org/10.1111/j.1753-6405.2008.00247.x
http://www.ncbi.nlm.nih.gov/pubmed/18782392
https://doi.org/10.1111/j.1467-842x.2007.00058.x
https://doi.org/10.1111/j.1467-842x.2007.00058.x
http://www.ncbi.nlm.nih.gov/pubmed/17679245
https://doi.org/10.1371/journal.pone.0094983
https://doi.org/10.1371/journal.pone.0094983
http://www.ncbi.nlm.nih.gov/pubmed/24740098
https://doi.org/10.1080/09595230601146611
http://www.ncbi.nlm.nih.gov/pubmed/17364845
https://doi.org/10.3390/ijerph16214253
http://www.ncbi.nlm.nih.gov/pubmed/31683908
https://doi.org/10.1080/10376178.2016.1198710
https://doi.org/10.1080/10376178.2016.1198710
http://www.ncbi.nlm.nih.gov/pubmed/27294330
https://doi.org/10.1371/journal.pone.0168969
http://www.ncbi.nlm.nih.gov/pubmed/28135275
https://doi.org/10.1177/1039856217700806
http://www.ncbi.nlm.nih.gov/pubmed/28347145
https://doi.org/10.1371/journal.pone.0291141


62. Snodgrass JG, Lacy MG, Upadhyay C. “Developing culturally sensitive affect scales for global mental

health research and practice: Emotional balance, not named syndromes, in Indian Adivasi subjective

well-being”. Soc Sci Med. 2017; 187: 174–83. https://doi.org/10.1016/j.socscimed.2017.06.037 PMID:

28704701

63. Hong Q, Pluye P, Favregues S, Bartlett G, Boardman F, Cargo M, et al. Mixed Methods Appraisal Tool

(MMAT) 2018 [Available from: http://mixedmethodsappraisaltoolpublic.pbworks.com/w/page/

127425845/Download%20the%20MMAT.

64. Cohen J. Statistical power analysis for the behavioral sciences: Academic Press; 2013.

65. Nunnally JC. Psychometric Theory. New York, NY: McGraw-Hill; 1978.
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