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ABSTRACT

Indigenous populations are considered at highkrafipsychiatric disorder but many studies
do not include direct comparisons with similar dodigenous controls. We undertook a
meta-analysis of studies that compared the pregalehdepression and anxiety disorders in
Indigenous populations in the Americas with thoSeam-Indigenous groups with similar
socio-demographic features (Registration numbeDER15025854). A systematic search
of PubMed, Medline, Psycinfo, PsycArticles, Sciddicect, EMBASE, and article
bibliographies was performed. We included compassuaf lifetime rates and prevalence of
up to 12 months. We found 19 studias=@50, 959) from Latin America, Canada and the
US. There were no differences between Indigenodssamilar non-Indigenous groups in the
12-month prevalence of depressive, generalisecegnand panic disorders. However,
Indigenous people were at greater risk of PTSD lileiime prevalence, rates of generalised
anxiety, panic and all the depressive disordergwgnificantly lower in Indigenous
participants, whilst PTSD (on adjusted analysed)saotial phobia were significantly higher.
Results were similar for sub-analyses of Latin ArgerCanada and the US, and sensitivity
analyses by study quality or setting (e.g. healbimmunity etc.). Risk factors for psychiatric
illness may therefore be a complex interactionioldgical, educational, economic and
socio-cultural factors that may vary between disssdAccordingly, interventions should
reflect that the association between disadvantadegaychiatric illness is rarely due to one
factor. However, it is also possible that assessmhoets don’t accurately measure psychiatric
symptoms in Indigenous populations and that furthess-cultural validation of diagnostic
instruments may be needed too.

Keywords:
Indigenous people; Mental Health Disorders; Degiogs Mood Disorder; Anxiety;

Post-Traumatic Stress Disorder.
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INTRODUCTION

Indigenous people are found throughout the Ameriddmese are peoples who are
descendants of inhabitants who were present aintieeof conquest or colonisation, and who
they retain social, economic, cultural, and pdditimstitutions that distinguish them from the
general population (Anderson et al., 2016).

Indigenous populations are generally considerelatee worse mental health than the
general population (Gracey and King, 2009). Poss#xplanations include socio-economic
deprivation, unemployment, trauma, cultural disiuptind loss of important ancient spiritual
beliefs (Gracey and King, 2009; Gone, 2007). Howetleere is variability between and
within countries, and findings are often limited &yall sizes and heterogeneity, as well as
the under-representation of certain groups. Fdant®, Indigenous peoples of Latin America
are under-researched (Incayawar and Maldonado-BodcB009), as are Canadians such as
Métis, urban Aboriginal People, and First Natioreople not living on reserves (Young,
2003). In addition, many studies do not take irticoaint other explanations for differences in
psychiatric morbidity by comparing Indigenous p@opb similar non-Indigenous control,
including techniques such as standardisation andidtivariate analyses to further ensure
comparability of groups.

We therefore undertook a meta-analysis of stucias tcompared the prevalence of
common mental health disorders in Indigenous pefopte North and South (Latin) America
with those of non-Indigenous groups with similacisedemographic features. These areas
share a common experience of European settlemanthtds left Indigenous people as a
relatively small minority. We extended the searadydnd English-speaking countries to
include South America because even though Indigerfeeoples of America consist of
heterogeneous nations, tribes and cultures, alatingdiferent colonisation experiences, they

share common Paleoamerican origins and migratistotyl (Rasmussen et al., 2014).
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We investigated if the rate of common mental hedisorders, such as depression and
anxiety, remained higher in Indigenous people coegpdo the general population if the
effect of other socio-demographic variables wasimised. We also investigated if there was
any difference between diagnostic categories. Ormample was whether rates of post
traumatic disorder were higher than those in theegd population and whether morbidity
was more comparable where there was a less dissotiation with trauma. We included
cross-sectional, case control and cohort studiéisaisearch
METHODS

The review was registered with PROSPERO (2016t@nnational database of
prospectively registered systematic reviews intheahd social care based in the United
Kingdom (CRD42015025854) . Recommendations foréperting of Meta-analyses Of
Observational Studies in Epidemiology (MOOSE; Stretial., 2000) and the Preferred
Reporting Items for Systematic reviews and Metailgses (PRISMA) were both followed
(Figure 1; Moher et al., 2009).

Inclusion and exclusion criteria

The primary focus of this review was to compareptevalence of common mental
health disorders (CMHDSs) in Indigenous and nongedous populations in the Americas.
These disorders include depression, generalisaétsidisorder (GAD), panic disorder,
obsessive-compulsive disorder (OCD), post-traunsitess disorder (PTSD) and phobias
(The National Institute for Health and Care Exasdle, 2014).

Mental health disorders were determined in linehwdiéfinitions of Axis | Disorders in
the Diagnostic and Statistical Manual of Mental déers (DSM) (American Psychiatric
Association, 1980; 1987; 1994; 2000) or accordiogtite International Classification of
Diseases, 10 Edition (ICD-10; World Health Organization, 1992)e included studies

reporting lifetime prevalence (the proportion oflividuals in the population who have ever
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manifested a disorder at any given time in thered), 12-month prevalence (the proportion
of a population that has had the condition at aoytpin a 12 month period) and point
prevalence (proportion of a population that haddbedition at the time of the assessment).
Potential designs included cross-sectional, caséraloand cohort studies. There were no
limitations by language.

For inclusion in the review, studies had to haveadm similar controls. This could
either be collected by the authors themselvesr(iatecontrols) or come from a survey of a
similar community (external controls). Establishicgmparability meant checking how
similar the groups were in their demographic charsstics, presenting data by age or
gender, or the use of statistical techniques swuhstandardisation and/or multivariate
analyses

We excluded articles for the following reasons:

1. Articles on suicide, substance use disorders, pafgp disorder, learning disability,
or dementia

2. Articles that combined prevalence data for commaoental disorders with other
conditions such as substance use or bipolar disorde

3. There was no comparison with a similar non-Indigenpopulation

4. No appropriate or validated psychometric tool wsedufor diagnosis

5. There was a focus on intervention and/or framevdenkelopment

6. Articles that commented on previously publishedligsi

Search strategy

Relevant peer-reviewed journal articles were identiby searching PubMed, Medline,
Psycinfo, EMBASE, PsycArticles, Sciencedirect anticke bibliographies. A reference
librarian provided expert consultation regardingverd searches and databases prior to

undertaking searches. We did a separate searcheddn geographical location using
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combinations of the following Boolean keywords, MESr Emtree terms as appropriate:
Indigenous people; Aboriginal; Native American; Aman Indian; Native Alaska; First
Nations; Americas; Canada; USA; Latin America; dence; psychiatric disorders; mental
health disorders; mental disorders; mental illnesental illnesses; depression; depressive
disorder; mood disorder; anxiety; affective disordmost-traumatic stress disorder; PTSD.
Overarching searches were also conducted that Wweestricted to a particular region.

Boolean keywords included the following: (Aborigin OR Indigenous) AND
prevalence AND (psychiatric disorders OR mentallthedisorders OR mental disorders OR
mental illness OR mental illnesses OR depres€léh depressive disorder OR mood
disorder OR anxiety OR affective disorder OR tgomumatic stress disorder). Table 1
gives details of the PubMed search terms as angram

The search extended from 1980 (the publication da@SM —llI) till the last search
on 2 June 2016. Identified records were enteréal ime EndNote x7 (Thomson Reuters,
2013) library for each geographical location and #utomatic ‘Find Duplicates’ function
applied to remove duplicating articles. A manuadrsk for further duplicates was then
conducted. After all duplicates were removed, aos$r of remaining records were screened
according to the eligibility criteria.

Titles, abstracts and papers were independentbsaed by two reviewers, as was data
extraction. In the case of disagreements, consemasgeached by seeking the opinion of a

third reviewer.

Study quality

Study methodology was assessed by two raters usomgy et al.’'s method of
measuring the quality of epidemiological surveysrigy et al., 1998). This uses an eight-
point scale covering the following areas: samphmethod, frame, and size; measures used,

potential assessor bias; response rate and inflsereonfidence intervals and subgroup
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analyses; and participant description. The higher $core obtained, the stronger the
methodology. This rating scale is more approprifie epidemiological surveys than
alternative such as the Newcastle-Ottawa Scaleatiegbrimarily designed for case control &
cohort studies (Stang, 2010). In addition, we sss@ possible differences in socio-
demographic characteristics between Indigenous @ao-Indigenous participants, and

strategies to reduce resulting confounding.

Statistical analysis

We used Review Manager Version 5.0 (The Cochrarlal@@wation, 2014), a
statistical software package for analysing a CashKollaboration systematic review. Odds
ratios for dichotomous variables were calculatedesiall the included studies were cross-
sectional in design.

We assessed heterogeneity by using the I-squaasstist An I-squared estimate of
greater than or equal to 50% indicates possiblerbgéneity. Scores of 75% to 100%
indicate considerable heterogeneity (Higgins & @re09). We used a random effects
model throughout as there was heterogeneity in saroar analyses. In addition, where
possible, we investigated heterogeneity in serngitanalyses of omitting each study in turn.
We divided outcomes into lifetime prevalence aradbses that were present within 12
months of assessment. In the case of the lattemwestigated if there was any difference
between studies reporting morbidity at any timerdkie previous twelve months or over
shorter periods such as a week or a month. Otlnertsaty analyses included investigating
the effect of gender, setting (e.g. health, crirjustice or community settings), location
(urban or rural), region (the US, Canada, or LAtmerica), former colonial power (e.g.
Britain, France or Iberia) and differences in congma groups (e.g. Caucasian, African-

American, Hispanic etc.). Finally, we did senstinanalyses of only including better quality
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studies, as well as those that used internal dsnstructured interviews or adjusted results
for a range of socio-demographic characteristich €1 socio-economic status.

Where there were a sufficient number of studies {9), we tested for publication bias
using funnel plot asymmetry. We used Win-Pepi werdi1l.34 (Abramson, 2011). In tests

for a skewed funnel plot, low P values suggestipabbn bias.

RESULTS
Study inclusion and characteristics

We found 11,121 citations of interest in the inigkectronic searches, of which 7038
abstracts were screened (Figure 1). Of these, dbtekt papers were potentially relevant
and assessed for eligibility. Snowball samplingpkdlidentify a further 37 publications. Of
these, 30 papers were excluded, most because greynat comparison studies of mental
health in Indigenous and non-Indigenous populatiorike Americas, or did not include a
relevant mental health outcome that could be inm@ted into a meta-analysis (Figure 1).
This left 19 studies from 20 papers that couldrimtuided in the meta-analysis €250, 959).

Key details of the included studies classified bpgraphical location (the United
States, Canada and Latin America) are presentédhles 1 and 2 sorted alphabetically by
first author and year of publication. Details irddusample size, characteristics, assessment
method, study quality and limitations of the stsdi€he majority of the studies were from
the United States (n = 10), followed by Canada @) and one each from Brazil, Guatemala
and Chile. There were no studies from specificiiipcophone areas, although one did
include Métis as part of the sample (Bowen & Muhiag, 2006).

Setting, methodology, sampling strategy, and stlgbign varied greatly between
studies (Tables 2 - 3). Three studies were of gewpthe criminal justice system, eleven of
community samples, and five of those in health saténgs. Six of the eleven community

surveys were from the United States (Table 2).t#dlcommunity surveys were of residents
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of reservations or rural areas. Two studies werhddiren or youths (Costello et al., 1997,
Lemstra et al., 2011). Most studies focused onglesce rates within the previous 12
months. Four studies also investigated lifetimevglence.

Twelve studies used structured diagnostic intengeledules, while seven used
guestionnaires or rating scales administered itigror verbally via interview (Tables 2 —
3). The most investigated diagnosis was depresitowed by PTSD, and GAD (Table 3).
No more than three studies reported on panic dssadagoraphobia (Table 3), while one
gave lifetime prevalence rates for OCD (Hesselbedck., 2003).

In terms of study quality, ratings ranged from Bt@lrables 2 — 3). Ten studies scored
5 or more out of a maximum score of eight. Sixnafse were from the United States, and two
each from Canada and Latin America. All but twadgts (Fetzner et al., 2011; Li et al.,
2008), considered the possible effect of differenoedemographic features between
Indigenous and non-Indigenous groups. Where itveagonsidered, it was generally
because differences in psychiatric morbidity betwieligenous and non-Indigenous groups
were not the focus of the paper. At the very lestsidlies took into account the effect of
gender by presenting data for males and femalesa@by. Several studies reported that their
Indigenous and non-Indigenous samples were sifiafethe majority of a range of
sociodemographic variables (Costello et al., 189ith et al., 2006). Other strategies
included stratification of the sample by age anddge, (Beals et al., 2005a; 2005b) the
calculation of age-adjusted rates (C'De Baca g£2@04) and multivariate analyses (Beals et
al., 2002; 2005a; DeBaca et al., 2004; Lemsted. e2008; Melville et al., 2010; Filna et al.,
2016; Vicente et al., 2005; Puac-Polanco et all528Vu et al., 2003). Two papers from one
study used external controls from previous workthig was also one of the studies that
employed multivariate techniques to minimise thiféedence between groups (Beals et al.,

2005a; 2005b).
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The overall prevalence rates of mental disordargdth indigenous and non-
indigenous groups varied between regions. For elgripe 12-month prevalence rates of
major depression in Indigenous women in a Cangali@matal clinic was up to 38% (Bowen
and Muhajarine, 2006). By contrast, community ratdadigenous and non-indigenous

people in Chile were only around 4% (Vicente et2005).

M eta-analyses
Oneyear prevalencerates

Nine studies reported 12 month prevalence ratelsl¢s&® — 3) the remainder
covering periods of less than three months. Ther@ w4 studies of depression, all but three
of which reported rates of major depression (Tdblé-our of these also reported on
dysthymic disorder (Table 4). One further studyt tivdy gave full data for the adjusted
results (Wu et al., 2003) could not be added tarthen meta-analysis but was included in
subsequent sensitivity analyses. There were nerdiites between Indigenous and non-
Indigenous groups in the prevalence of any of gq@essive disorders (Table 4) with there
being a similar pattern irrespective of whetherghaly came from Canada, Latin America or
the United States (Figure 2).

There were eleven studies of anxiety and, agaiujfferences between groups in the
prevalence of a range of disorders including pdisorder and generalised anxiety (Table 4).
However, Indigenous people did have significantihler rates of post-traumatic stress
disorder (Table 4). As with depressive disorddrsré was a similar pattern across
geographical areas (Figure 3).

There was evidence of significant heterogeneityrae out of the nine comparisons

(Table 4).
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Lifetime prevalence

Eight studies reported differences in lifetime @lewce (Tables 2 - 3). Rates of GAD,
panic and all the depressive disorders were saamifly lower in Indigenous participants,
while social phobia was significantly higher (Tal)e There was no evidence of significant

heterogeneity in any of the results, the I-squastdnate being 0% in all cases.

Sengitivity analyses

In most cases, there were only sufficient studiasndertake sensitivity analyses of
prevalence rates of up to twelve months. Six stugresented data by gender. In most cases,
there was little change in the pattern of resulth two exceptions. Rates of PTSD were only
significantly higher in the male Indigenous grodjalfle 5) while rates of GAD and panic
were significantly lower in the female Indigenowstipants. Similarly, restricting the
analyses to particular settings, locations (urlram@l) or regions (the US, Canada or Latin
America) did not greatly alter the pattern of résul'he one exception was that in the case of
Latin America, Indigenous people had rates of gkthat were lower or the same as the
general population across all disorders. As thexee no studies that were specific to
francophone areas, sensitivity analysis by fornodoraal power was largely reflected in the
analysis by region. For those studies that divitiednon-Indigenous population into
subgroups (Caucasian, African-American, Hispartic) erestricting the comparisons to just
the Caucasian and Indigenous groups made no differ® the results.

Sensitivity analyses of only including better gtiaitudies (those with scores of 5 or
above), or those that used diagnoses derived foarotsred interviews, did not alter the
results. We also found similar results when wesgtigated if there was any difference
between studies reporting morbidity at any timerdkie previous twelve months and those

that measured rates over shorter periods suchvaglaor a month. Similarly, where studies
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gave weighted and unweighted prevalence ratesssessed if using one or the other made
any difference to the results and it did not. $ame applied when we omitted the study with
extremal controls except for current panic disordieere rates were significantly higher in
Indigenous people (OR =2.06; 95% CI = 1.36 -3.1¢xt, we explored heterogeneity
through sensitivity analyses of the effect of omgteach study in turn; this again made little
difference to the results.

Eight studies adjusted for a range of socio-denpigcacharacteristics such as socio-
economic status and educational level (Beals e2@02; 2005a; DeBaca et al., 2004;
Lemstra et al., 2008; Melville et al., 2010; Fiktaal., 2016; Puac-Polanco et al., 2015; Wu et
al, 2003). It was possible to conduct sensitigityalyses of just including these studies for 2
outcomes, depression and PTSD. Figure 4 showsnithigenous participants were no more
likely to report current depression than contrdlse same applied to lifetime depression (OR
=0.50; 95% CI = 0.35-0.71). By contrast, they wagmnificantly more likely to have PTSD
in the three studies where this was reported, botrently (OR =1.42; 95% Cl =1.13 -1.78)

or over a lifetime (OR =1.42; 95% Cl =1.13 -1.78)

Publication Bias

We were only able to test for publication biastfug concurrent prevalence of major
depression as there were insufficient studiesierother disorders. The regression test for
funnel plot asymmetry had a p-value of 0.96, sutygg®ur findings were reasonably robust

against publication bias.

DISCUSSION
We have previously undertaken a systematic reviewhe prevalence of psychiatric
disorders in Indigenous Australians (Black et 2015). To our knowledge, this is the first

meta-analysis that compares rates of common medmalth disorders in Indigenous
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populations across the Americas with those of sirmbn-Indigenous people from the same
countries. All the included countries share the es@xperience of European settlement that
has left Indigenous people as a relatively smalhanty. We only included studies that
assessed both groups using the same instrumentsnatitbdology. We found a wide
variation between regions such that overall ratepsychiatric morbidity were lower for
South America than North America. One possible aed®r this variation is the smaller
number of studies from South America compared éselfrom the other regions even though
we included papers published in Spanish or Porggyue our search. Other explanations
might be a lack of resources or the socio-politslation in many of the relevant countries.

Irrespective of region, setting or locality, somgatders were more common in
Indigenous peoples while the rate was the samewgarlin other conditions. For instance,
rates of post-traumatic stress disorder and lifetsocial phobia were generally higher in
Indigenous populations. By contrast, rates of oftmediety and depressive disorders were
generally the same as the general population.drcdise of lifetime generalised anxiety,
panic and depressive disorders, the rates in Indige participants were lower than those of
non-indigenous groups.

One explanation might be that the assessment isels in these studies may not
accurately measure psychiatric symptoms in Indigemmpulations. In addition, given that
lifetime rates were particularly low in compariseith non-Indigenous populations, it is
possible that the instruments were particularlyjesttiio recall bias when used with
Indigenous people. The applicability of diagnoseswvetd from ICD or DSM criteria to
Indigenous populations is also unclear. For exampkearch on depression found
differences in symptomatology across cultures (Ta®et al., 2010). For instance, depressive
illness may present with anger while sadness ommad are associated with anxiety rather

than depression (Thomas et al., 2010). It haslsso suggested that standard depression
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measures could miss important cultural expressabdepression in Native American
(Manson et al., 1985). Another study suggestedilplessismatches between DSM criteria
and the symptoms of panic disorder, social anxdesgrder and generalised anxiety disorder
in the light of specific cultural contexts (Lewigifhandez et al., 2010).

Other factors influencing the measurement of pstdii morbidity may be different
interpretations of what symptoms mean, as wellhaseffects of somatisation and stigma.
For instance, the concept of mental iliness is tstded differently among American Indian
and Alaska Native peoples compared to westernprattions of mental illness (Grandbois,
2005). For example, hallucinations can be seen@starally legitimate expression of grief
in some circumstances (O’Nell, 1989). Moreovehas been found that in some tribal groups
there is no distinction between mental and physssahptoms of an illness (Thompson,
1994), and psychological distress is seen more s@ratic illness (Karasz, 2005). Lastly,
Indigenous people may be reluctant to admit to alefihess because it may add to pre-
existing prejudice and discrimination (Gary, 2008 a result, negative connotations
associated with mental iliness, as well as diffecemcepts of mental health, may be barriers
to diagnosis and so distort the prevalence ratgsyéhiatric conditions. This is heightened
by a focus on Western diagnostic categories that hgnored alternative beliefs or
understandings of mental illness (O’Nell, 1989).

However, it is unclear why instruments would faildetect disorders such as major
depression, but not others such as PTSD. Anotlesilpbty might therefore be that the
present findings reflect real differences amongpmtric disorders. Risk factors for
psychiatric illness are a complex interaction odage of educational, economic and socio-
cultural factors that may vary from disorder toodder (Lemstra et al., 2008). Consequently,

risk factors that predispose to PTSD or social pnaiay be different to those for anxiety or
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depression. For instance, higher rates of traurdadestrimination may increase the risk of
PTSD and social phobia, in particular, but not seaély of other diagnoses.

Common mental health disorders are increasingly asendicators of a smaller
number of underlying dimensions. Krueger has ssigglea 3-factor model of two
internalizing factorsgnxious-misery andfear), as well as a broader externalizing factor
(Krueger, 1999). Generalised anxiety and deprassie manifestations of tlaexious-
misery aspects of internalising while phobic avoidancetbkrs and the world represent the
fear aspect. By contrast, externalizing patterns ase@ated with alcohol and substance use
disorders. It is therefore interesting to note thatliterature reflects to some extent this
division. For instance, we found that there weralifierences in depression and generalised
anxiety between Indigenous and non-Indigenous grdligble 3). By contrast, those
disorders that are distinguished by fear such asfpaumatic stress disorders and lifetime
social phobia (Table 3), or externalising (Smitlalet2006; Huang et al., 2006), are more
frequent in Indigenous populations. As a resatenventions need to take into account that
disadvantage is rarely due to one factor.

These findings also highlight the resilience ofifj@shous people in spite of the social
disadvantage and marginalisation they face. Indsmdge authors have criticised a tendency
to reduce Indigenous people to a range of indisatbdeficit that may overlook wider
societal issues and dimensions of health (BlackRindards, 2009). For instance, a Canadian
survey found that 70% of First Nations adults lgyon reserves felt in balance physically,
emotionally, mentally and spiritually (Khan, 2008).

The findings in this study are in marked contraghe high rates of suicide in many
Indigenous communities in countries as diverse @sralia, Canada, the United States and
New Zealand (Government of Canada, 2006; Cliffardle 2013). Suicide rates in

Indigenous populations in these countries are babree times higher than the general
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population, particularly in males. As noted prewiyione possibility is that the scales used
to measure depression and other common mentatéisodo not accurately capture
symptoms in Indigenous populatiaihan, 2008). Another explanation might be that
depression among men may present as alcohol orpdoldems, violence or conflict with the
law (Khan, 2008).

There are a number of limitations to this studye@nthe limited number of
Indigenous peoples covered, especially in Latin Acagh = 3). To put this into context,
there are approximately 642 indigenous groups tmlLamerica with a population of
between 30 and 50 million (Economic CommissionLfatin America and the Caribbean,
2006), and 734,000 registered Aboriginal peopl€amada (Statistics Canada, 2006). In the
United States, there are over two million Native &ioans from 565 federally recognized
tribal communities or non-reservation areas (Unféates Census, 2010). Furthermore, only
six studies reported on lifetime prevalence ratelinsiting the generalisability of findings for
these outcomes.

Another limitation is that definitions of Indigen®status may vary by study. For
instance, in the United States, some studies sadveembers of federally recognized tribes
(Beals et al., 2005a; b) while others recruitedaomatly representative samples of self-
identified Indigenous people (Fetzner et al., 2Hdang et al., 2006). In addition, a
nationally representative sample may not accuraeflgct Indigenous people in the absence
of the appropriate oversampling and weighting.

The limited number of studies also restricted #msgivity analyses of possible
contributions to psychiatric morbidity. For instanalthough Indigenous and non-Indigenous
participants came from the same settings in eaatysit is possible that our results could
have been confounded by differences between Indigeand non-Indigenous populations in

terms of socio-demographic characteristics sudgas sex employment status and
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educational status. However, we believe thatolewing factors reduce this possibility.
Firstly, all but three studies considered diffeem demographic features between groups
by a number of means. These included stratificatiche sample by age and/ or gender,
checking that groups were similar for the majoatysocio-demographic variables, the
calculation of age-adjusted rates, or the use dfivanate analyses. Secondly, we tried to
minimise differences by gender through undertakiegarate analyses for males and females.
Thirdly, given the marginalisation of many Indigeisgeople, any bias would be in the
direction of increasing their risk of psychiatrisarders. It would not explain our finding that
prevalence rates for many of the CMHDs were theesamlower, than non-Indigenous
participants. Indeed, where studies adjusted fange of socio-demographic factors, any
effect was to generally lessen the associationdmtwndigenous status and psychiatric
morbidity, not increase it. This applied to bothrh@nth prevalence (Beals et al., 2002;
2005a; Lemstra et al., 2008; Melville et al., 20¥&ente et al., 2005; Wu et al., 2003) and
lifetime rates (Beals et al., 2005a; DeBaca e@l04). For instance, an unadjusted risk for
depression that was higher in Indigenous parti¢gpahanged to a non-significant difference
in the final model (Lemstra et al., 2008). In dutoi, a sensitivity analysis restricted to those
studies that adjusted results for a range of sdemographic characteristics such as socio-
economic status confirmed that rates for depressere not significantly higher in
Indigenous participants while they were for PTSD.

Some of our results showed heterogeneity. We egglthis further through
sensitivity analyses of the effect of omitting eatindy in turn, but this made no difference to
the results where heterogeneity was present. Aocwglyd we used a random-effects model
throughout to incorporate heterogeneity into owalgses. However, although we have tried
to minimize the effects of heterogeneity, resultere this is present should still be treated

with caution. On the other hand, there was littlielence of heterogeneity in several key
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results such as the 12 month prevalence ratesstiiyiyia, agoraphobia, social phobia,
PTSD and overall anxiety (Table 3). Similarly, tesults for major depression were no
longer heterogeneous when analyses were limitdabte studies that adjusted outcomes for
a wide range of socio-demographic characteriskgufe 4). In addition, the lifetime results
for all the anxiety and depressive orders showeleterogeneity at all (Table 3).

In conclusion, we found comparatively few studiesnparing prevalence rates of
mental health disorders in Indigenous and non-kmbgis populations in the USA, Canada
and Latin America. Results from such a small nundidndigenous peoples may therefore
not reflect inter-band variety. Further researchl$® indicated on differences between urban,
rural and reservation areas. This is crucial faeasing the burden of mental disorders and

unmet needs for treatment.
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Table 1: Search termsused in PubM ed

(Indigenous[All Fields] OR Aboriginal[All Fields]) AND ("epidemiology"[Subheading] OR
"epidemiology"[All Fields] OR "prevalence'[All Fields] OR "prevalence'[MeSH Terms))
AND (("depressive disorder"'[MeSH Terms] OR ("depressive"[All Fields] AND
"disorder"[All Fields]) OR "depressive disorder”[All Fields] OR "depression”[All Fields] OR
"depression"[MeSH Terms]) OR depressive]All Fields] OR ("anxiety"[MeSH Terms] OR
"anxiety"[All Fields]) OR ("anxiety"[MeSH Terms] OR "anxiety"[All Fields] OR
"anxious'[All Fields]) OR ("stress disorders, post-traumatic'[MeSH Terms| OR ("stress'[All
Fields] AND "disorders'[All Fields] AND "post-traumatic"[All Fields]) OR "post-traumatic
stress disorders'[All Fields] OR "ptsd"[All Fields]) OR ("affect"[MeSH Terms] OR
"affect"[All Fields] OR "mood"[All Fields]))

(American [All Fields] AND Indian [All Fields]) AND ("epidemiology"[ Subheading] OR
"epidemiology"[All Fields] OR "prevalence'[All Fields] OR "prevalence'[MeSH Terms))
AND (("depressive disorder"[MeSH Terms] OR ("depressive"[All Fields] AND
"disorder"[All Fields]) OR "depressive disorder”[All Fields] OR "depression”[All Fields] OR
"depression'[MeSH Terms]) OR depressiveAll Fields] OR ("anxiety"[MeSH Terms] OR
"anxiety"[All Fields]) OR ("anxiety"[MeSH Terms] OR "anxiety"[All Fields] OR
"anxious'[All Fields]) OR ("stress disorders, post-traumatic'[MeSH Terms| OR ("stress'[All
Fields] AND "disorders'[All Fields] AND "post-traumatic"[All Fields]) OR "post-traumatic
stress disorders'[All Fields] OR "ptsd'[All Fields]) OR ("affect"[MeSH Terms] OR
"affect"[All Fields] OR "mood"[All Fields]))




Table 2. Studiesreporting prevalence of mental health disordersin Indigenous Peoplein USA

Study Samplesize  Assessment’ Sample Characteristicss ~ Sampling strategy M ethodology rating® and Limitations:
(N) A. Study-identified
B. Review-identified
Beals et 487 Two stages: Southwest American Vietnam theatre veterans from a Northern ~ 5/8
al.(2002) 1.Screening Indiann = 118, Plains tribe and from a Southwest tribe.
interview Northern Plains American A. Vietnam era veteran or civilian counterparts wese
2. SCID Indiann = 100, included as controls (as was done in prior res@arCmly male
Hispanicsn = 73, African Vietnam theatre veterans were recruited, and oésttito those
1 month and Americann = 86, living on or close to their reservations. Only ttribes were
lifetime prevalence White Americam = 95 sampled. PTSD was retrospectively measured. Tieesing
tool was not validated for use with Native Amerisamd does
not produce a diagnosis. Given that this methodusgasl to
identify possible PTSD cases (who were invitedrésr
interview), it is possible that false negativesverged
identification during the second step (clinicaim&rview with
the SCID).
B. The SCID is based on dated criteria from DSMRIIThere
were demographic differences between ethnic graDps.
multivariate analyses, only combat exposure predi&TSD
symptoms
Beals et 3084 An adapted 3,084 tribal members Participants were aged 15-54 years old, were7/8
al.(2005a; subjects who University of (1,446 in a Southwest tribe enrolled members of two Northern Plains
2005b) were Michigan and 1,638 in a tribes and a Southwest tribe. Tribal rolls wereA. Samples were limited in cultural representatiom mnge,
compared Composite Northern Plains tribe) age used to stratify by group, gender, and age, witind residence. The diagnostic measure relied ovspactive
with 8089 International 15-54 years living on or ~ random selection employed. Of those locatedself-report, and lay interviewers were employede €hltural
participants Diagnostic near their home and eligible, 73.7% in the Southwest and appropriateness and validity of the diagnosticringv was
from the Interview. reservations: males 76.8% in the Northern Plains tribes agreed tounclear.
National The SCID-I/NP Southwest Triben(=617) participate.

Comorbidity was also used to

Northern Plains Triben(

B. The SCID-I/NP is based on the dated DSM-III-Raria.

! Type of the assessments used for diagnosis ofainesalth disorders

2 sample characteristics described, including ettynigender, age (range and mean), and location.

% The sampling and recruitment strategy used bgtidy as well as the location of the study and sarype.
* This was done using Loney et al.’s methodologyictvlassigns a score out of 8. Criteria used inclddsign and sampling method, size, and framepresprate; participant
description; measurement of the health outcome paiehtial for bias; and the provision of confidernctervals and subgroup detail when prevalenéeaidence is reported.



Survey re-interview more  =790) Demographic differences between ethnic groups wete
(NCS) than 10% of presented. However all samples were stratifiedgeyand
participants by NCS Participantsn(= gender.
blinded clinical 3.847)
psychologists and
psychiatrists. Females:
Southwest TribeN = 829)
12 month and Northern Plains Triben(=
lifetime prevalence 848)
National Comorbidity
Survey (NCS) Participants
n=4251
The NCS was conducted in
a stratified, multistage area
probability sample of
8,098
U.S. residents age 15-54
years in 1990-1992
C'De Baca et Driving Diagnostic Non-Hispanic Whiten = Participants had been arrested for driving  4/8
al.(2004) while Interview Schedule 495 under the influence of alcohol, and selected
impaired (DIS; Robins et al, (femalesn = 265) from a database at the Lovelace A.DSM-III-R is outdated and it is possible that diagtic
offenders: 1981) administered Hispanicn = 660 (females Comprehensive Screening Program criteria are open to interpretation of membersefminority
758 females, by lay n = 366) groups. There was also no validation of diagnogimbntal
631 males. interviewers. American Indian =191 health professionals, a relatively small numbeAwierican
(femalesn = 105), Indian participants, tribal heterogeneity and thet that only
Lifetime one geographic region was taken into consideration.
prevalence Other ethnicities = 43
(femalesn = 22) B. Interviewers, whilst trained, were not qualifi@dbe making
psychiatric diagnoses.
Only 54% of the eligible sample participated. Httgroups
were similar in terms of gender and marital staéusl results
were also adjusted for age. However there wererdiffces in
income and educational level
Costelloetal. 1256 The Child and American Indian children All 9-, 11-, and 13-year-old American Indian 7/8
(1997) Adolescent =323 (girlsn = 151), children in an 11-county area of the southern
Psychiatric White childrenn = 933 Appalachians were recruited, together with a A. Data collected during a ‘single wave’.




Assessment (girlsn=411) representative sample of the surrounding

(CAPA) population of White children. A stratified B. Both groups were similar in age and gender bt th
sampling design was used. Indigenous participants were more likely to conwarfra rural

3 month area
prevalence

Fetzneretal. 34,653 The Alcohol Use  Native Americam =578  Participants were from Waves 1 and 2 of the5/8

(2011) Disorder and National Epidemiologic Survey of Alcohol and
Associated Non-Hispanic whiten = Related Conditions (NESARC), a nationally A. Diagnoses were made by trained, lay interviewsnsg a
Disabilities 20161 representative survey of adults residing in  fully structured interview, which may not be asaete as
Interview America and the District of Columbia. those made by trained clinicians.
Schedule—IV African American -6587
(AUDADIS-IV) In the case of alcohol use, subjects were a B, There were demographic differences between distgn
for the presence of Hispanic 6359 subset of patients recruited in Wavel who  groups. Adjusted analyses were not presented for an
any Axis 1 or Il were described in Huang et al., 2006 (see  comparisons of the prevalence of psychiatric mdtpis this
disorder. This Asian -968 below) was not the main purpose of the studly.
study was

restricted to
alcohol use and
PTSD Participants
were coded as
having PTSD if
they reported full
DSM-IV criteria at
any time during

Wave 1 or 2.
Current prevalence
Hesselbroclet 2117 The Semi- All subjects met the DSM- The Caucasian, Hispanic, and African 2/8
al., (2003) Structured I1I-R criteria for alcohol American subjects were participants in the
Assessment for the dependence and had Collaborative Study on the Genetics of A. Nil
Genetics of inpatient treatment for the Alcoholism (COGA).
Alcoholism same. They were recruited from consecutive B. Results were similar when reported separatelyrales and
The sample consisted of admissions to both inpatient and outpatient females. However, there were demographic difference
Psychiatric 854 Caucasian men, 323 alcohol-treatment facilities. The Alaska Nativebetween ethnic groups in age, marital status, eynpdat and
diagnoses were Caucasian women, 260  subjects were recruited from consecutive income.
derived from African American men and admissions to
computer 101 African American three public alcohol-treatment facilities in
algorithms for women, 67 Hispanic men Anchorage

DSM- and 16 Hispanic women,




llI-R diagnoses. and 267 Alaska Native

men and 219 Alaska
Lifetime Native women.
prevalence

Huang et al.
(2006)

43,093

The Alcohol Use
Disorder and

Native Americam = 701

Participants were from Wave 1 of the 6/8
National Epidemiologic Survey of Alcohol and

Associated Non-Hispanic whiten = Related Conditions (NESARC), a nationally A. Nil reported.

Disabilities 24507 representative survey of adults residing in

Interview America and the District of Columbia. B. Diagnoses were made by trained, lay interviewsisg a
Schedule—IV African American -8245  Response rate 81%. fully structured interview, which may not be asuarete as
(AUDADIS-IV) those made by trained clinicians. Only major DSAegories
for the presence of Hispanic 8308 were reported on, rather than data for individusbtlers.
any Axis | or Il

disorder. Asian -1332

12 month Participants aged18

prevalence years.

Li et al, (2008) 18,814

The Patient Health
Questionnaire
diagnostic
algorithm

Two week
prevalence

Participants diagnosed
with diabetes.

The sample consisted of
non-Hispanic whites
(71.2%), non-Hispanic
blacks (12.2%), Hispanics
(9.4%), Asians (1.6%),
Native American/Native
Alaskans (2.1%), and
3.5% other ethnic groups.
Mean participant age was
62 years.

Standardised telephone survey, the 2006  4/8
Behavioural Risk Factor Surveillance System
in the U.S. A. The study relied on self-reported diabetes status.

B. There was no information on demographic diffeemnc
between ethnic groups and results were unadjusted.

Melville et al.,
(2010)

1,888

Patient Health
Questionnaire,
short form

Two week
prevalence

Mean participant age was
30.4 years. Participants
identified as white
(71.1%), Asian (11.2%),
Hispanic (10.2%), African
American (7.9%), Native
American or Native
Alaskan (3.0%) Pacific

Participants were receiving prenatal care at a3/8

university medical centre. All women had

ongoing obstetric care and completed at leastA. The outcome measure was not a diagnostic one,
one clinical questionnaire from the second generalisability was limited, and non-participarformation
trimester onward was lacking.

B. Whilst the overall sample was large, there wdg arsmall
number of Native American participants=£ 53), thus limiting




Islander (1.4%), Mixed
race (5.3%), or undeclared

the findings for this group.

(6.7%). There was no information on demographic differermssieen
ethnic groups. However results were unchanged \adgrsted
for a range of demographic factors.

Smith et al., 43,093 The AUDADIS-IV  White This was a nationally representative survey oB/8

(2006) (n=24507), 11.1% Black the general population, conducted by the
12 month (n=8245), 2.1% National Institute on Alcohol Abuse and B. Whilst trained, lay interviewers administered tli@gnostic
prevalence Native American Alcoholism (NIAAA). schedules to reach a psychiatric diagnosis; thesesaors were

(including Alaska Natives)
(n=701), 47.66% males,
4.4% Asian (including
Pacific

Islanders) f = 1332), and
11.6% Hispanicr{ =

8308).

18+ years

therefore not qualified to make medical diagnoses.

Native Americans were less affluent and less likkelfpe over
65 years old than Caucasians. There were no diifesefor
other variables. Adjusted analyses were not preddot any
comparisons of the prevalence of psychiatric matpak this
was not the main purpose of the study




Table 3. Studiesreporting prevalence of mental health disordersin Indigenous Peoplein Canada and Latin America

Study Samplesize  Assessment’ Sample Sampling strategy * M ethodology rating” and Limitations:
Char acteristics® A. Study-identified
B. Review-identified
Canada
Bowen and 39 Edinburgh Postnatal Pregnant Women; mean 50 pregnant women attending 3/8
Muhajarine, Depression Scale  age = 23.2; prenatal outreach program in
(2006) Aboriginal women Saskatoon, Canada, were invited A. Small and specific sample of Aboriginal women.
7 day prevalence  (including Metis) 64%  to participate.

(n=25) B. Use of a self-administered 10 item screening tdoé small
sample lacked statistical power. The two groupsditidrent
socioeconomic characteristics.

Bowenet al., 402 Edinburgh PostnatalLiterate Pregnant pregnant women primarily 3/8
(2009). Depression Scale  Women; mean age = enrolled in 2 prenatal outreach
22.8; programs A. The data were collected as part of the intakegs®in two
7 day prevalence  Aboriginal women 65% community-based outreach programmes, which lintied

(including Metis) number of questionnaires administered. The womee e&red
for by up to 60 different physicians, thereforavés not feasible
to confirm the diagnosis of depression in individmamen.

B. Use of self-administered screening tool
The two groups had different socioeconomic charesties.
However, there was no difference in the resultsdmjusted
for these.

Brink, Doherty, 202 Computer-Assisted Newly sentenced Approached a random sample of 4/8

and Boer (2001)

version of the
SCID-I. Canada
Caucasian 67.8% of

offenders in a region of newly-sentenced prisoners to one
prison in Canada.

A. Not all Axis | Disorders assessed; Axis Il disenslnot
assessed.

! Type of the assessments used for diagnosis ofainesalth disorders

2 Sample characteristics described, including ettynigender, age (range and mean), and location.
® The sampling and recruitment strategy used bgtidy as well as the location of the study and sarype.

* This was done using Loney et al.’s criteria, whasisign a score out of 8. Criteria used includsigieand sampling method, size, and frame; respategparticipant description;
measurement of the health outcome, and potentidiés; and the provision of confidence intervaild aubgroup detail when prevalence or incidencegerted.



1 month & lifetime  sample
prevalence Aboriginal 17.8% (n = B. Only assessed newly-sentenced offenders (anallraftthis
36) group were approached), so is not representatipeapble
East Indian 3.5% within the prison system. Potential for bias byesssrs due to
Black 3.5% reviewing psychiatric history prior to assessmently major
Other 3% DSM categories reported by ethnicity.
Derkzen etal., 88 women Computerized Caucasian (54.4%) and Nova Institution for Women 4/8
2013 Diagnostic Aboriginal (31.6%) (6.8%, n = 6); Edmonton
Interview women with an average Institution for Women (23.9%, n = A. There was only a 17% response rate. Although waméhe
Schedule (C-DIS-  age in the mid-30s. 21); Fraser Valley Institution study sample were similar to the remaining offermgulation,
V). 11.4%; n=10; Joliette Institution it is possible that the participants were a sdiéated subsample
(19.3%; n=17); Okimaw Ohci with more extensive mental health issues.
12 month and Healing Lodge (10.2%; n = 9);
lifetime prevalence Grand Valley Institution for
Women (26.1%; n = 23); and B. No exact prevalence rates reported for Aborigamal non-
Philippe Pinel Institute3 Aboriginal female offenders for anxiety disordergod
(2.3%; n =2). disorders, schizophrenia and other psychotic dessrd
Lemstraet al. 3871 20-question Center Aboriginal- 319 Students between grades 5 and 86/8
(2008) for Epidemiologic  Caucasian 3133 in the city of Saskatoon,

Studies Depression
Scale

7 day prevalence

Other 419

Saskatchewan A. Low representation of boys and low-income neighboad,
meaning results may not be representative of tiie.

B. Low response rate (41.1%) may have biased firsding
Depressed mood assessed by written questionnieee Tvas
no information on demographic differences betwebnie
groups but adjusted results were also presented.

Wu et al. (2003) 70538

University of
Michigan
Composite
International
Diagnostic
Interview short
form (UM-CIDI).

12 month
prevalance

East and Southeast
Asian - 624

Chinese -1 800
South Asian - 809
Aboriginal - 975

Black 788
Arabic/West Asian - 325
Latin American 176
Jewish 197

French 5,580

English 9,281

"Other" Whites 50,294

Data from the second cycle of the 7/8

National Population Health

Survey conducted by Statistics  A. The data were collected primarily by telephonelyd®, 538
Canada in 1996-97. The survey out of the eligible 81,804 participants completee mental
included a sample of 70, 538 measures,

Canadians from all provinces who

completed the mental measures, B. Full data were only presented for the adjustedit®su
except those living in Indian

Reserves, Canadian Forces Bases,

institutions, and some remote

areas. The data were collected

primarily by telephone




Latin America

Puac-Polanco et 1452
al, (2015)

Spanish version of Indigenous n = 409

the Composite
International
Diagnostic
Interview (CIDI)
for DSM-IV

translation required

for some local
Mayan
regions/dialects

Lifetime prevalence

Non-Indigenous n =
1043

Representative sample of adults 7/8

from across Guatemala, as part of

the 2009 Guatemalan National ~ A. The self-reported data may be affected by recadther
Mental Health Survey (GNMHS), pias; difficulty quantifying response rate; tramsta required for

a large population-based mental gome participants which may cause translationatiffies.
health survey conducted across

m”'t!p'e regions of Guatemala; B. The comparison of prevalence rates in Indigenodsn@n-
multiple ethnicities and languages

included within sample. Two sta eIndigenous participants were not adjusted formothe
design with 1 persor? pér 9 sociodemographic factors as the primary focus efidper was
household randomly selected for factors associated with mental health problemsfalig

the CIDI interview exposure to violence

Filha et al. 23,894 Edinburgh PostnatalBrazilian sample of Fixed samplesn(= 90) recruited  3/8
(2016) Depression Scale, women post-partum. from hospitals with >500 births
used to assess Indigenous n = 99 per year across regions in Brazil. A. Symptoms measured between 6 and 18 months pastpart
postnatal White n = 8,079 Women were recruited shortly potentially interfering with recall of post-birtlymptoms. This
depression. Black n = 2,051 post-birth from hospital. also affected the attrition rate.
Brown n = 13,402
7 day prevalence  Yellow n =257 B. Use of 10 item screening tool for diagnosis usad v
telephone interview. Women giving birth outside it or in
smaller hospitals not captured.
Vicente et al. 599 Spanish version of 75 Mapuche, 434 non- Mapuche from four counties in the6/8
(2005) the Composite Mapuche; Mapuche: province of Cautin, Chile;

International
Diagnostic
Interview (CIDI)
for DSM-III-R. >*°

12 month and
lifetime prevalence

45.4% male

54.6% female;
Non-Mapuche 47.6 %
male, 52.4 female
Age range 15-65

One person per household
randomly selected

A. Small sample size limited results. The intervisshedule
was not validated for use with this populationjtss unknown
whether there is respondent bias.

B. Interviewers were not qualified to make meditialgnoses.
Diagnoses based on the now-dated DSM-III-R.

Mapuche participants had lower educational levatsotherwise
had similar socio-demographic characteristics. Atifig for this
did not alter the results.




Table4: 12-month and lifetime prevalence

12-months Lifetime
Studies N Odds Ratio (M-H, Studies N Odds Ratio (M-H,
Random, 95% ClI) Random, 95% ClI)

Anxiety 10 6
GAD 4 38245 0.72[0.34, 1.54] 3 13037 0.46 [0.37, 0.59] ***
Panic 3 36899 1.34[0.64, 2.79] 3 13354 0.71[0.57,0.89] *
OCD 0 0 Not estimable 1 2112 0.79[0.44, 1.42]
Agoraphobia 2 25717  1.67[0.87, 3.20] 2 2172 1.23[0.72, 2.13]
Social phobia 3 26973  1.19[0.85, 1.66] 1 1663 1.68[1.06, 2.64] *
PTSD 5 48239 1.47 [1.28, 1.69] *** 4 14452 1.56 [0.88, 2.78]
Any anxiety 3 26666 1.14[0.79, 1.64] 1 509 0.61[0.31, 1.21]
Depression 14 5
Dysthymic disorder 4 38245 1.16 [0.79, 1.71] 3 13037 0.81[0.68, 0.96] *
Magjor depression 11 87209 1.30[0.76, 2.23] 5 16152 0.61[0.55, 0.68]***
Any depression 7 76839 1.09 [0.56, 2.10] 2 11691 0.58[0.52, 0.66] ***

Note. * P< 0.05; **
|2

P< 0.01; *** P< 0.001.
< 50% for 12-month prevalence rates of dysthymia, agoraphobia, social phobia, PTSD and overall anxiety, as well as all lifetime comparisons

GAD = Generalised Anxiety Disorder; OCD = Obsessive Compulsive Disorder; PTSD = Post-Traumatic Stress Disorder; SUD = Substance Use Disorder.



Table5: Prevalence of up to 12 months by gender (lower odds ratios favour Indigenous people)

Males Females
Studies N Odds Ratio (M-H, Studies N Odds Ratio (M-H,
Random, 95% ClI) Random, 95% CI)

Anxiety
GAD 2 5866 0.58[0.29, 1.17] 2 6664 0.38[0.26, 0.56] ***
Panic 1 5256 0.93[0.53, 1.61] 1 5928 0.64 [0.46, 0.89] **
Social phobia 1 694 1.31[0.50, 3.47] 1 562 1.47[0.64, 3.37]
PTSD 3 6338 1.70[1.31, 2.20] *** 2 6664 1.23[0.93, 1.63]
Any anxiety 2 5950 1.09[0.84, 1.41] 2 6490 0.89[0.74, 1.08]
Depression
Dysthymic disorder 2 5866 1.30[0.58, 2.93] 2 6664 0.85[0.61, 1.18]
Major depression 2 5866 0.65[0.50, 0.84] 6 32825 1.12[0.64, 1.94]
Any depression 2 5950 0.55[0.42, 0.72] 2 6490 0.64[0.53, 0.77]

Note. * P < 0.05; **

P< 0.01, *** P< 0.001.

GAD = Generalised Anxiety Disorder; OCD = Obsessive Compulsive Disorder; PTSD = Post-Traumatic Stress Disorder; SUD = Substance Use Disorder.



Screening Identification

Eligibility

Included

Figure 1: PRISMA flow chart of included and excluded studies
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Figure 2: Dysthymic and major depressive disorders- 12 month prevalence

Indigenous Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 85% Cl NM-H, Random, 95% Cl
13.2.1 Dysthymic disorder
LA Vicente et al 2005 ] 7a 5 434 1.7% 0.521[0.03, 9.45]
US: Beals etal 2005 T2 3084 205 8098 A51.6% 082070, 1.21] R
US: C'DeBaca 2004 4 19 18 1185 10.58% 1.35[0.45, 4.04] e —
US: Srith et al. 2006 21 701 461 24507 36.2% 1.61[1.03, 2.51] —
Subtotal (95% CI) 4051 34194 100.0% 1.16 [0.79, 1.71] <
Total events 97 G849
Heterogeneity, Tau®=0.06; Chi®=4.90, df=3 (P=0.18); F= 38%
Test for averall effect: Z=0.76 (P=0.45)
13.2.2 Major depression
CAMN: Bowen et al. 2006 25 G4 14 3B 8.3% 1.01 [0.44,2.33] R —
CAMN: Bowen et al. 2009 82 256 36 134 87% 1.281[0.81, 2.04] T
CAMN: Derkzen et al. 2013 18 28 43 G0 T.A% 0.71[0.27,1.88] I
CAMN: Lernstra et al. 2008 B8 319 317 3582 101% 2.79(2.08 3.74] —
LA: Filha etal. 2018 44 99 E243 23789 9.9% 2.251[1.51, 3.39] -
LA Vicente et al 2005 3 7a 23 434 B.8% 0.74[0.22 2.54] I —
US: Beals etal 2005 209 3084 844 8098 10.3% 062[0.53 0,73 -
US: C'DeBaca 2004 11 191 161 1155  8.1% 0.381[0.20,0.71] I
US: Lietal, 2008 108 382 1588 18422 10.2% 4.03[3.21, 5.08] -
US: Melville et al, 2010 4 53 82 1730 A% 1.64 [0.58, 4 66]  E—
IUS: Srith et al. 2006 a7 Tl 1809 24507 10.2% 1.781[1.41,2.24] -
Subtotal (95% ClI) 5262 81947 100.0% 1.30 [0.76, 2.23] -
Total events 659 11160
Heterogeneity: Tau®= 0.72; Chi®= 244,37, df =10 (P = 0.00001}; I = 96%
Test for overall effect: 2= 0.96 (P = 0.34)

005 02 5 20
Controlz  Indigenous

CAN: Canada
LA: Latin America
US: United States



Figure 3: Anxiety disorders — 12 month prevalence

Study or Subgroup

Indigenous
Events Total

Control
Events

Odds Ratio

Total Weight WM-H, Random, 95% CI

Odds Ratio
M-H, Random, 95% ClI

13.1.1 GAD

L& Vicente etal 2005
IJS: Beals et al 2005
S C'DeBaca 2004
IJS: Bmith et al. 2006
Subtotal (95% Cl)
Total events

1 ¥4
42 3084
4 19
19 701
4051

Jal]

g 434 8T%
260 BO9E  35.4%
3 155 21.8%
637 24507 33.2%
34194 100.0%

836

Heterogeneity: Tau®=0.39; Chi*=14.76, df= 3 (P=0.002); *= 80%
Test for overall effect: Z=0.84 (P = 0.40)

13.1.2 Panic disorder

LA Vicente et al 2005 0 75 3 434 55%
LIS Beals etal 2005 G6 3084 186 8098 49.2%
LIS Smith etal. 2006 24701 407 24507  453%

Subtotal (95% Cl) 3860

Total events 50 596
Heterogeneity: Tau®=0.27; Chi*=10.21, df= 2 (F=0.006); F= 80%
Testfor overall effect: Z= 077 (P =0.44)

33039 100.0%

13.1.4 Agoraphobia

L& Vicente et al 2005 2 7h 9 434 175%
LIS Smith et al. 2006 a T 159 24507 825%
Subtotal (95% Cl) 776 24941 100.0%
Total events 10 168

Heterogeneity Tau®=0.00; Chi*=013, df=1(P=072); F=0%
Testfor overall effect: Z=156 (P=012)

13.1.5 Social phobia

LA: Vicente et al 2005 2 75 24 434 53%
US: Costello et al 1897 15 323 M 833 27 E%
US: Smith et al. 2008 25 701 738 24507 BT.0%
Subtotal [95% Cl) 1099 25874 100.0%
Total events 42 703

Heterogeneity: Tau®=0.00; Chi®=1.87, df=2 (P=0.359); F=0%
Testfar averall effect: Z=1.03 (P = 0.30)

131.6 PTSD

CAN: Derkzen etal. 2013 14 7 il 549 2d%
S Beals etal 2002 51 218 45 254 97 %
LIS Beals et al 2004 162 3084 289 B08E A0T%
S C'DeBaca 2004 241491 135 1154 91 %
LIS Fetzner et al. 2011 3 &5F8 2400 34474 2B1%
Subtotal (95% Cl) 4098 44141 100.0%
Total events 314 2500

Heterageneity: Tau®= 0.00; ChiF= 319, df= 4 {P=0.53); F=0%

Test for overall effect: Z=5.37 (P = 0.00001)

13.1.7 Any anxiety

CAR: Brink 2001 G 36 kil 166 12.3%
L& Wicente et al 2005 A 7h &7 434

S Costello etal 1997 19 323 a2 433 258%
IS Huang 2006 108 7O 2BAT 24507 B1.49%
Subtotal (95% Cl) 1060 25606 100.0%
Total events 129 2940

Heterageneity: Tau®= 0.05; Chi®= 3.21, df= 2 {P = 0.20); F= 38%
Test for overall effect: Z= 070 (F = 0.49)

CAN: Canada
LA: Latin America
US: United States
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Figure 4: Multivariate analyses comparing rates of depressive disorders between
I ndigenous and non-Indigenous peoplein studies adjusting for socio-demographic
variables
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