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Summary
Background Existing evidence suggests that some individuals from ethnic minority backgrounds are at increased
risk of suicide compared to their majority ethnic counterparts, whereas others are at decreased risk. We aimed to
estimate the absolute and relative risk of suicide in individuals from ethnic minority backgrounds globally.
Methods Databases (Medline, Embase, and PsycInfo) were searched for epidemiological studies between 01/01/
2000 and 3/07/2020, which provided data on absolute and relative rates of suicide amongst ethnic minority groups.
Studies reporting on clinical or specific populations were excluded. Pairs of reviewers independently screened titles,
abstracts, and full texts. We used random effects meta-analysis to estimate overall, sex, location, migrant status, and
ancestral origin, stratified pooled estimates for absolute and rate ratios. PROSPERO registration:
CRD42020197940.
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Findings A total of 128 studies were included with 6,026,103 suicide deaths in individuals from an ethnic minority
background across 31 countries. Using data from 42 moderate-high quality studies, we estimated a pooled suicide
rate of 12¢1 per 100,000 (95% CIs 8¢4−17¢6) in people from ethnic minority backgrounds with a broad range of estimates (1¢2−139¢7 per 100,000). There was weak statistical evidence from 51 moderate-high quality studies that individuals from ethnic minority groups were more likely to die by suicide (RR 1¢3 95% CIs 0¢9−1¢7) with again a broad
range amongst studies (RR 0¢2−18¢5). In our sub-group analysis we only found evidence of elevated risk for indigenous populations (RR: 2¢8 95% CIs 1¢9−4¢0; pooled rate: 23¢2 per 100,000 95% CIs 14¢7−36¢6). There was very
substantial heterogeneity (I2 > 98%) between studies for all pooled estimates.
Interpretation The homogeneous grouping of individuals from ethnic minority backgrounds is inappropriate. To
support suicide prevention in marginalised groups, further exploration of important contextual differences in risk is
required. It is possible that some ethnic minority groups (for example those from indigenous backgrounds) have
higher rates of suicide than majority populations.
Funding No specific funding was provided to conduct this research. DK is funded by Wellcome Trust and Elizabeth
Blackwell Institute Bristol. Matthew Spittal is a recipient of an Australian Research Council Future Fellowship (project number FT180100075) funded by the Australian Government. Rebecca Musgrove is funded by the NIHR
Greater Manchester Patient Safety Translational Research Centre (PSTRC-2016-003).
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Introduction
Research in context
Evidence before this study
Suicidal behaviour is a major public health concern and
variation in suicidal behaviour is likely to be observed
between culturally distinct populations within nations.
We searched Medline, Embase, and PsycINFO for systematic reviews published between January 1, 2011
and July 21, 2021, and the search terms included: (ethnic minority OR migrant OR refugee OR expatriate OR
asylum-seeker OR indigenous OR departee OR foreign
born OR foreign worker OR foreign student OR international student, OR minority group OR ethnic group OR
BME OR BAME OR CALD OR cultural diversity) AND (suicide OR self-harm) AND (systematic review), and found
a total of 265 records and seven relevant systematic
reviews, however these were restricted to speciﬁc
groups (n = 3) (e.g. migrants or indigenous groups only)
or to a speciﬁc area (n = 4) (e.g. Latin America). We
found no previous systematic review which aimed to
identify and synthesise original research to estimate the
absolute rates and rate ratios of suicide in individuals
from an ethnic minority background globally.
Added value of this study
With evidence from 128 studies and 31 countries, we
estimated the absolute rate of suicide in ethnic minority
groups to be 12¢1 per 100,000 (95% CIs 8¢4−17¢6), with
study estimates ranging between 1¢2 and 139.7 per
100,000. There was weak statistical evidence of an
increased risk of suicide amongst individuals from an ethnic minority background (RR 1¢3 95% CIs 0¢9−1¢7), with
substantial variation between study estimates (RR range
0¢2−18.5). When examining suicide rates amongst subgroups, indigenous populations consistently reported
high rates of suicide (23¢2 per 100,000; 95% CIs 14¢7
−36¢6) as well as higher risk of suicide when compared
to the general population (RR 2¢8 95% CIs 1¢9−4¢0).
Implications of all the available evidence
Despite the prevailing homogenous grouping of individuals from ethnic minority backgrounds in research
and in the public discourse, our study provides evidence
of how this practice is inadequate due to high levels of
heterogeneity and inherent differences amongst
groups. Clinicians and policymakers need to carefully
consider this evidence when supporting individuals
from ethnic minority backgrounds and creating publicly
funded government resources.

2

Over 700,000 people die annually by suicide globally.1
Suicide is a universal concept but has different meanings worldwide.2,3 Suicide rates are likely to vary
between culturally distinct populations within nations.
Previous evidence suggests that for certain ethnic
minority groups, self-harm (regardless of suicidal
intent) is more likely than majority groups.4,5 Individuals from ethnic minority groups are more likely to experience language barriers, acculturative stress, and
discrimination which influence suicide risk.6−8 However, research regarding suicide risk and ethnic minority status is mixed, with some evidence suggesting
higher rates of suicide in ethnic minority groups, whilst
other studies point to an opposite effect.8 This may be
explained by the differing meaning of suicide in different cultural groups which confers different risk of suicide, and/or be due to the varying underlying mortality
rate of suicide by country. In some settings suicide is
seen as an acceptable response to social stressors, especially in south Asia,2,9 whereas in other contexts religious beliefs might make suicide less likely. Another
possible explanation may be due to the way in which
ethnic minority groups are defined. Some studies define
ethnic minority status based on presumed/self-reported
ethnicity5 while others determine by migrant status8 or
indigenous.10,11 The presumption of ethnicity is problematic as it has been shown to misclassify individuals
and is often based on skin colour.12
Whilst indigenous groups are often considered as
separate to ethnic minority groups, the definition of an
ethnic minority group includes similar concepts as
indigenous groups, and therefore technically are an ethnic minority group (Box 1).13
In some countries, these groups are often described
together (e.g., Black, Indigenous, and People of Colour
in the United States). There are clearly differences
between ethnic minority groups and those who are
migrants, or indigenous peoples in terms of certain
rights and histories. Yet, they all share common challenges and many of the risk factors which elevate suicide risk (e.g., discrimination, deprivation, social
fragmentation).8,14,15 Whilst there is general recognition
that these groups are different, non-majority ethnic
individuals are often grouped and considered together.
Indigenous status is sometimes not delineated16 and is
even less likely to be recorded in mortality data from
low-and-middle-income-countries (LMICs)11 where
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Term

Deﬁnition

Ethnic Minority Groups

A group of individuals who share common characteristics (e.g., language, tribe) and sense of identity, but are a group

Indigenous Groups

Those which, having a historical continuity with pre-invasion and pre-colonial societies that developed on their terri-

who are in a non-dominant position in a given country.13
tories, consider themselves distinct from other sectors of the societies now prevailing on those territories, or parts
of them; they form at present non-dominant sectors of society and are determined to preserve, develop and transmit to future generations their ancestral territories, and their ethnic identity, as the basis of their continued existence as peoples, in accordance with their own cultural patterns, social institutions, and legal system”.13

Box 1: Deﬁnitions of ethnic minority groups and indigenous groups.

close to 80% of indigenous people live.13 As most indigenous groups tend to be minorities in countries, they
may be classified as individuals from an ethnic minority
background without specification of indigenous status.
Understanding whether the rate of suicide is higher in
these potentially marginalised groups than in the majority ethnic population is important to guide suicide prevention. It is also key to understanding whether there
are important differences in rates by individual/group
factors (e.g., sex, age, and migratory status), as well as
contextual characteristics (e.g., continent where these
ethnic minority groups live).10 The importance of gaining a better understanding of the rate and risk of suicide
in ethnic minority groups has been brought into the
spotlight during the COVID-19 pandemic. Whilst rates
of suicide have appeared to have dropped in many countries around the world,17 the rate of suicide has
increased in marginalised communities.18,19 This is
against a backdrop of the recognition that suicide deaths
are less likely to classified as suicide deaths in ethnic
minority groups.20
To our knowledge, there has been no previous systematic review which has aimed to comprehensively
identify and synthesise original research to estimate the
absolute rates and rate ratios (RR) of suicide in individuals from an ethnic minority background. We also aimed
to explore the heterogeneity by certain individual (i.e.
sex), group (i.e. migrant status and ancestral origin),
and contextual (i.e. continent of residence) factors.

Methods
This review was conducted and reported in accordance
with established systematic review guidance: Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). An a priori protocol was registered in
the international prospective register of systematic
reviews
(PROSPERO):
registration
number
CRD42020197940.

Search strategy and selection criteria
We searched three electronic databases (Medline,
Embase, and PsycInfo) for studies published from January 1, 2000 to July 3, 2020, reporting absolute or relative suicide rates amongst ethnic minority groups
following a comprehensive search strategy (Supplementary File 1). References of included studies were
screened as well as previously identified systematic
reviews relevant to the subject area.4−8,10,11,21−31 Fulltext articles of non-English papers were assessed after
relevant translations with a native speaker and/or Google Translate. See Box 2 for further full-text eligibility
criteria and Supplementary File 2 for exclusion criteria.

Data extraction
Pilot screening of 20 randomly selected articles from
the search results was conducted amongst reviewers to
ensure consistency. Afterwards, 3 pairs of reviewers
independently screened titles, abstracts, and full texts

Inclusion criteria
Population

Ethnic minority groups, including migrant groups and indigenous peoples, in general populations. Studies reporting on spe-

Exposure

Death by suicide amongst ethnic minority groups.

Comparator

Suicide rates in majority populations (if reported).

ciﬁc clinical groups or other subgroups were not included (e.g., army veterans).

Study design

All epidemiological study designs providing data on suicide rates, or data from which rates can be derived

Setting

General population (i.e., non-clinical populations or speciﬁc subgroups).

Exclusion criteria
Studies reporting on:

Clinical or speciﬁc population groups, non-fatal self-harm, not peer reviewed due to high risk of bias, and where full-texts were
not available. Studies which reached full-text stage but did not provide data which allowed for pooling of estimates were
excluded (Supplementary File 2).

Box 2: Inclusion and exclusion criteria.
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using the Rayyan systematic review website.28 Data
extraction was conducted by two reviewers independently based on a pre-piloted data extraction sheet (Supplementary File 3). Where there were discrepancies
amongst reviewers, at all stages of the screening process, a third author (MIT/DK) resolved discrepancies.
There was generally a high level of agreement amongst
reviewers at each stage of the screening process (title/
abstract 7¢1%, 691/9800; full-text 1¢3%, 12/916).

Quality assessment
Assessment of methodological quality was conducted
alongside data extraction. Studies were independently
appraised by pairs of reviewers using an adapted version
of the Newcastle Ottawa Scale.32 This scale has been
used in previous meta-analysis studies,33,34 and does not
provide an overall study score, nor can it be used to compare between study designs. It can only be used to compare between studies of a similar study design. The
Newcastle Ottawa Scale is designed for case-control and
cohort studies; the wording of the scale was altered to
be relevant to the exposure and outcomes of interest.
We used previously adapted versions of the scale for
case series and cross-sectional studies.33,35 Three
domains were considered for quality assessment: (a)
selection of study groups, (b) comparability of the
groups, (c) ascertainment of the exposure/outcome. As
the scale is not comparable between study designs we
adopted a similar approach to one we have used previously where we identified studies which were least likely
to be affected by bias in terms of selection of suicide
deaths (outcome) and assessment of ethnicity (exposure).33 This assessment criteria was decided prior to
data extraction by authors and further details provided
in Supplementary File 4. Disagreements regarding
methodological quality of included studies were
resolved by a third author (MIT/DK).

Data analysis
In research, policy, and in the public discourse, individuals from ethnic minority backgrounds are referred to
and considered as a homogeneous population and often
compared to the majority population.36 Despite inherent historical, social, and cultural differences, most published research36 and government documentation37
continue to treat individuals from an ethnic minority
background as one group. Because of this wider context
we decided a priori to consider them as a single group
in our main analysis. We conducted a random effects
meta-analysis to pool the estimates of the absolute rates
and rate ratios of suicide in individuals from ethnic
minority backgrounds.38 However, recognising and considering the differences amongst ethnic minority
groups, further analysis was conducted with subgroups

4

to attempt to differentiate, using the available data, the
distinct backgrounds as described below.
The primary analysis was conducted on studies of
reasonable quality (i.e., moderate-high), and a secondary
analysis was conducted including studies of low quality.
A further post-hoc sensitivity analysis was conducted
including only studies rated as high quality for overall
absolute rates and RRs, and sex. Data were synthesised
if there were a minimum of five estimates to pool (prespecified in our protocol). In the absence of this, forest
plots of the estimates without a pooled estimate were
provided along with narrative synthesis. Where a study
only provided an absolute rate of suicide for the minority ethnic group, we calculated (where possible) standardised mortality ratios which we have used as an
approximate to RRs using the latest World Health Organisation official data (crude rates) for the corresponding
country, when data were within a decade of the midpoint estimates39 and used this to represent the majority ethnic suicide rate. As an example, one study
reported an absolute rate of 15.1 per 100,000 but no
RR40 From the WHO data, the crude rate for that country in the midpoint of the study was 24.1 per 100,000
(95% CIs 22.8 to 25.0). Thus, the approximate RR was
15.1 / 24.1 = 0.63. We estimated the standard error of
the approximate RR using standard errors of both these
crude rates, which was 0.06 on the log scale. (See Lash
et al. equation 18-4 for the formula used to estimate the
log standard error.)41
Some studies reported multiple estimates, for example representing rates or RR in several different ethnic
groups. In order to have a single estimate in each study
for the overall pooled estimates, we first aggregated the
estimates for the minority groups using a fixed-effects
meta-analysis (which assumed a common rate in the
minority groups under observation in each study). This
was done for every study that had more than one estimate. These aggregated estimates (and their standard
errors) were then entered into the main analyses (see
below). Similar aggregations were done for subgroup
analyses where we examined migratory status and
ancestral origin.
We conducted a pre-specified subgroup analysis by
sex (male/female), continent of residence, and migratory status (Migrant, Non-migrant). Given the diverse
ethnic minority groups, we pre-specified a subgroup
analysis which aimed to disaggregate ethnic minority
groups into slightly more nuanced subgroups. For this
analysis, we categorised study estimates into broad categories based on the continent individuals were reported
to originate from. For example, if a study reported on
suicide rates in individuals from an Italian background,
these estimates were categorised as having ancestral origins in Europe. Not all studies, however, were grouped
by continent. Estimates related to indigenous people
were kept separate, as were estimates which were based
on specific reported ethnic groups (e.g., Black, White, or
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Hispanic). Grouping by continent of origin is problematic due to individuals’ differences across continents,
and because someone from Asia, for example, who
migrated recently is likely to be distinct from a native
who has historical Asian origins (sometimes many generations in the past). However, this is a step closer to a
more nuanced understanding than how ethnicity is typically treated in the literature. We had pre-specified two
additional analyses by method of suicide and ethnic
density, but data were not consistently reported, nor
enough variability presented to allow for a meaningful
analysis. We present pooled estimates (overall, by subgroup, and sensitivity analysis) for absolute rates and
RRs. We assessed the possibility of non-reporting bias
through visual inspection (i.e. funnel plot) of all the
studies contributing to the overall absolute and relative
rate pooled estimates, and formally test for plot asymmetry using an Egger test. We conducted a limited
number of additional post-hoc analysis to further investigate sources of heterogeneity and explore the robustness of our findings. The studies included provided data
from a wide time period, and some studies included
data for a restricted population (e.g. only young people)
or specific methods of suicide. To explore whether the
time period (split into 5-year bands) the study was published, and the age of the included participants
explained any heterogeneity observed, we conducted
three additional post-hoc analysis. This was restricted to
our primary overall pooled estimates.
Because we pre-pooled estimates from studies prior
to our primary analysis, our second post-hoc sensitivity
analysis examined differences in results when the data
were instead analysed as a multi-level meta-analysis.
The approach respects the nesting estimates within
studies (a two-level structure). Failure to account for
this structure could result in confidence intervals that
are too narrow, especially where the data were prepooled using fixed effects methods. As such, we
repeated our primary and secondary analyses on rate
and rate ratios using a multi-level meta-analysis with a
random intercept for study.42 All analyses were undertaken in Stata 16.1 except the multi-level meta-analysis
which was undertaken in R 4.1.1.

Role of the funding source
The funder had no role in the study design, data collection, data analysis, data interpretation, or the writing of
the report. All authors had full access to all the data in
the study and had final responsibility for the decision to
submit for publication.

Results
Of 9800 abstracts screened, 919 full texts were assessed
for eligibility criteria and 128 met inclusion criteria,
with 6,026,103 suicide deaths in individuals from
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ethnic minority groups living in 23 high-income countries representing 87¢5% (112/128) of included studies,
and eight LMICs representing 12¢5% (16/128) studies
(see Table 1, Figure 1, Supplementary File 5). Six nonEnglish articles were included. Most studies had lowquality assessments (69/128, 53¢9%), whilst 24 (18¢8%)
were high-quality, and the remaining 35 (27¢3%) moderate quality. Six (5%) of studied reported on a specific
method of suicide. Twenty-five (19¢5%) studies reported
on indigenous populations and 41 (32¢0%) on migrants.
Roughly half of the studies measured ethnicity by selfreport or census linkage (66/128, 51¢6%). A list of
excluded studies with reasons are provided in Supplementary File 6.

Absolute suicide rates

Overall. A total of 42 studies, with moderate-high quality assessment, were included in our primary analysis,
which produced a pooled rate of suicide of 12¢1 per
100,000 (95% CIs 8¢4−17¢6) in individuals from ethnic
minority backgrounds (Figure 2). There was evidence of
a high degree of heterogeneity (I2 = 100%) and broad
rates range of 1¢2−139¢7 per 100,000. Whilst there was
visual evidence that the included studies in this analysis
tended to be larger in size (Supplementary file), there
was no statistical evidence of plot asymmetry (p = 0.38).
Subgroups: Twenty of the 42 moderate-high quality
studies reported on male, and 18 on female-specific suicide rates. Males had a suicide rate of 22¢6 per 100,000
(95% CIs 13¢5−37¢9), and females had a suicide rate of
6¢8 per 100,000 (95% CIs 3¢6−12¢7). There was a high
degree of heterogeneity, with estimates ranging
between 2¢9 and 138¢1 per 100,000 in males
(I2 = 99%), and 0¢3−41¢7 per 100,000 in females
(I2 = 98%).
Pooled point estimates for North American studies
(n = 28) were 8¢5 per 100,000 (95% CIs 5¢6−12¢9) and
significant heterogeneity persisted (range 1¢2−71¢7 per
100,000; I2 = 100%). There were insufficient studies to
report on pooled absolute rates of suicide by continent
amongst the other continents (Supplementary File 7).
Estimates for suicide rates in Oceania (n = 4) were
largely consistent with each other (range 22¢5−36¢7 per
100,000) with one notable exception94 (139¢7 per
100,000 95%CIs 110¢2−177¢1). This study was the only
one to record ethnicity based on self-report. There were
only two moderate-high quality studies from Europe,
and both reported consistent estimates (i.e., overlapping
confidence intervals) ranging between 20¢264 and
79¢8143 per 100,000. Out of the moderate-high quality
studies from Asia, three50,93,150 reported consistent rates
ranging between 3¢2 and 10¢1 per 100,000, with one
exception89 which reported rates as high as 63¢8 per
100,000 and compared to the other studies reported in
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Author (Year
published)
Country

Year (data
extracted)

No. participants
(%male/age
range)

Study Design

Method of
Suicide*

No. of
ethnic
minority
groups

How ethnic
group was
deﬁned

Quality
assessment

Pavlovic (2001)

Australia: 1988

28,788 (NA/ all

Case series

All

4

Proxy: Migrant

Low

Australia, Croatia,

−1997, Croatia

Slovenia43

and Slov-

ages)

status

enia:1985−1994
Malenfant (2004)
Canada44
Karmali (2005)
Canada45

1995−1997
(average)
1999−2002 data

3863 (79¢1%/all

Case series

All

2

ages)
NA (NA/ all ages)

Proxy: Migrant

Low

status
Cohort

grouped

‘Traumatic’

2

suicide

Self-report/

High

census
linked

Yun (2016) USA46

2000−2014

26,857 (NA/ all

Case series

All

3

ages)
Wissow (2001)**

1990−1993

23 (NA/ all ages)

Coroner/death

Moderate

records
Case series

All

1

USA47

Self-report/

High

census
linked

Wainiqolo (2012)

2005−2006

Fiji48

73 (63¢9%/all

Case series

All

2

ages)

Self-report/

Low

census
linked

Voracek (2009)**

1970−2006

Austria49
Telisinghe (2014)

Case series

All

21

ages)
1999−2010

Brunei50
Spicer (2000) USA51

1439 (NA/ all
124 (81%/ all

by state)

7104 (NA/ all

Low

status
Case series

All

3

ages)
1990−1996 (varied

Proxy: Migrant
Coroner/death

Moderate

records
Case series

All

4

ages)

Self-report/

High

census
linked

Singh (2001) USA52

1979−1989

0 (NA/all ages)

Cohort

All

2

Proxy: Migrant

Low

status
Singh (2004)**

1986−1994

0 (NA/all ages)

Case series

All

6

USA53

Self-report/

High

census
linked

Saunders (2019)

2003−2012

Canada54
Rockett (2010)

Cohort

All

2

ages)
2003−2005

USA20
Pridmore (2009)

6484 (74¢8%/all
92,218 (79¢7%/all
256 (NA/all ages)

Case series

All

3

2009−2011

Case series

All

2

600 (78%/all

Case series

All

2

ages)
1998−2008

Brazil57
Norredam (2013)

4748 (NA/all

Case series

All

4

ages)
1993−1999
2011−2015

0 (NA/all ages)

Coroner/death

Moderate

Coroner/death

Moderate

records
Cohort

All

3

203,101 (78¢9%/

Case series

All

3

all ages)
2010

USA60
Kposowa (2000)

Moderate

Proxy: Migrant

Low

status

USA59
Kuroki (2018)

Coroner/death

records

Denmark58
Merrill (2019)

Moderate

records

Brazil56
Bando (2012)

Coroner/death
records

Australia55
Orellana (2016)

Low

status

ages)
2001−2006

Proxy: Migrant

35,376 (78¢9%/all

1979−1989

545 (79%/ all

Moderate

records
Case series

All

7

ages)

USA61

Coroner/death
Coroner/death

Moderate

records
Cohort

All

3

ages)

Self-report/

High

census
linked

K~
olves (2015)
Australia62

2011

5752 (76¢9%/ all
ages)

Case series

All

2

Coroner/death

Moderate

records

Table 1 (Continued)
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Author (Year
published)
Country

Year (data
extracted)

No. participants
(%male/age
range)

Study Design

Method of
Suicide*

No. of
ethnic
minority
groups

How ethnic
group was
deﬁned

Quality
assessment

Kanamori (2020)

2011−2016

5423 (70¢2%/ all

Cohort

All

5

Proxy: Migrant

Low

Sweden63
Jung (2009)

ages)
2005−2006

Romania64

273 (81%/ all

status
Case series

All

3

ages)

Self-report/

High

census
linked

Jiang (2016) USA65

2006−2013

913 (79%/all

Case series

All

4

ages)
Homer (2005)

1988−1998

USA66
Harrop (2007)

182 (70¢3%/all

1985−1994

180 (NA/young

Low

provided
Case series

ages)

Canada67

No description

Carbon

3

monoxide
Case series

All

Coroner/death

Moderate

records
2

people 0−19)

Self-report/

High

census
linked

Hanlon (2019)

2005−2013

USA68
Goosen (2011)

2002−2007

Firearm

3

9020 (68¢3%/ all

1989−2003

1257 (NA/all

Cohort

All

2

0 (NA/Below the

Case series

All

2

2005−2010

Sweden72
Deckert (2015)

4358 (71¢7%/all

Case series

All

1

0 (NA/all ages)

Cohort

All

4

Cohort

All

1

1994−2007

7672 (NA/all

Case series

All

2

ages)
1999−2003
2000−2017

Germany76
Wong (2014) USA77

Coroner/death

Moderate

Proxy: Migrant

Low

Proxy: Migrant

Low

204 (77¢9%/all
206,056 (74%/all

Case series

All

1

4071 (NA/10−14

Moderate

Coroner/death

Moderate

records
Case series

All

10

ages)
1999−2009

Coroner/death
records

ages)
Brennecke (2020)

Moderate

status

Australia74
Day (2009)** USA75

Coroner/death

status

Germany73
De Leo (2011)

Low

records

ages)
1990−1999

Proxy: Migrant

records

age of 75)
Di Thiene (2015)

Moderate

status

ages)
2007

Coroner/death
records

ages)

USA70
Elo (2014) USA71

Case series

ages)

Netherlands69
Garlow (2007)

43,555 (87%/all

Proxy: Migrant

Low

status
Case series

All

2

and 15−19)

Self-report/

High

census
linked

Garlow (2005)

1994−2002

USA78

735 (79¢9%/all

Case series

All

2

ages)

Self-report/

High

census
linked

K~
olves (2015)

1991−2009

NA (NA/all ages)

Case series

All

2

Australia79
Burrows (2006)

Low

status
2001−2003

South Africa80
Burrows (2013)

Proxy: Migrant

4946 (81¢8%/all

Case series

All

4

ages)
2004−2007

Canada81

3395 (77¢0%/all

Coroner/death

Low

records
Case series

All

2

ages)

Proxy: Other-

Low

home
language

Bauwelinck (2017)

2001−2011
1995

USA83
Shah (2009) Eng-

Case series

All

7

−64)

Belgium82
Stockard (2002)

11,522 (72¢9%/18
209 (51¢1/all

2001−2005

0 (NA/older people 65+)

Low

status
Case series

All

2

ages)

land and Wales84

Proxy: Migrant
No description

Low

provided
Case series

All

18

Proxy: Migrant

Low

status

Table 1 (Continued)
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assessment

Westman (2006)

1994−1999

4,459,806

Cohort

All

6

Proxy: Migrant

Low

Sweden85

(50¢7%/25

status

−64)
Liu (2011) Taiwan86

1979−1981

117 (61¢5%/all

Case series

All

3

ages)
Cwik (2016)**

2007−2012

0 (NA/ all ages)

Coroner/death

Low

records
Case series

All

1

USA87

Self-report/

High

census
linked

Dunlavy (2019)

1993−2008
1998−2000

All

3

128 (73¢4%/20

1999−2001

0 (NA/ all ages)

Proxy: Migrant

Low

status
Case series

All

1

−64)

Taiwan89
Singh (2006) USA90

Cohort

−64)

Sweden88
Wen (2004)

4989 (70¢1%/25

Coroner/death

Moderate

records
Case series

All

7

Self-report/

High

census
linked
Tuck (2011) Eng-

1993−2003

978 (NA/all ages)

Case series

Burning

2

land and Wales91

Proxy: use

Low

name to
provide
ethnicity

Abdalla (2013)

2008

0 (NA/all ages)

Cross-sectional

All

1

Ireland92

linked
2002

Singapore93
Herman (2016)

366 (60%/all

Case series

All

4

ages)
2005−2006

Fiji94

90 (NA/young

Case series

All

2

Australia95

141 (67¢4%/

Moderate

Self-report/

High

census

people: 15
2004−2012

Coroner/death
records

−24)
Soole (2014)

Low

census

Republic of
Loh (2007)

Self-report/

linked
Case control

All

4

young people:

Coroner/death

Low

records

10−17)
Ougrin (2011)**

2005−2007

0 (NA%/all ages)

Case series

All

1

England96
Mittendorfer-Rutz

Proxy: Migrant

Low

status
2017

(2019) Sweden97

94 (NA/ young

Case series

All

2

Proxy: Migrant

Low

status

people: 10
−21)

Hjern (2002)

1990−1998

0 (NA/all ages)

Cohort

All

20

Sweden98
Ide (2012)
Australia99

Proxy: Migrant

Low

status
Data for most 2004

0 (NA/all ages)

Case series

All

16

−2006, females

Proxy: Migrant

Low

status

from north
Europe, central
and south America, 1999−2003
Sanford (2006)**

2004

USA100
Gilmour (2019)

999 (77%/all

Case series

All

2

ages)
2012−2016

0 (NA/all ages)

USA102

Low

provided
Case series

All

4

Japan101
Iribarren (2000)

No description
Proxy: Migrant

Low

status
1979−1993

319 (68¢3%/all
ages)

Cohort

All

4

Self-report/

High

census
linked

Table 1 (Continued)
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deﬁned

Quality
assessment

Hoffmann (2020)

2007−2016

20,982 (NA/

Case series

All

4

Coroner/death

Moderate

USA103

young people:

records

5−19)
Khan (2018) USA104

2012−2015

20,288 (NA/

Case series

All

3

young people:

Coroner/death

Moderate

records

10−24)
Hastings (2015)

2003−2011

USA105
Webb (2015)

0 (100%/ 25 and

Case series

All

6

older)
1971−2002

Denmark106

1414 (80¢3%/ fol-

Coroner/death

Moderate

records
Cohort

All

2

low up from

Proxy: Migrant

Low

status

adolescence to
middle age)
Ueda (2019)

2010−2014

Japan107
Rockett (2012)

136,582 (69¢7%/

Case series

All

9

all ages)
2000−2009

0 (NA/ all ages)

Low

status
Case series

All

4

USA108
DeMello (2020)

Proxy: Migrant
Coroner/death

Moderate

records
2014

USA109

447 (79¢2%/ all

Case series

All

4

ages)

Self-report/

High

census
linked

Holck (2013)

2004−2006

Case series

All

2

−54)

USA110
Krivo (2018) USA111

89,147 (79¢1%/15

2008−2010

77,467 (NA/all

2003−2013

Brazil112

119 (71¢4%/all

Moderate

records
Case series

All

2

ages)
Lazzarini (2017)**

Coroner/death
Coroner/death

Moderate

records
Cohort

All

1

ages)

Self-report/

High

census
linked

Pathak (2018)

2014

USA113
Day (2003) USA114

1831 (100%/all

Case series

All

2

ages)
1979−1998

0 (NA/all ages)

Coroner/death

Moderate

records
Case series

All

1

Coroner/death

Low

records
Bridge (2015)

2008−2012

USA115
Sonderman (2014)

155 (77%/ young

Case series

All

5

people: 5−11)
2002−2011

USA116

57 (61¢4%/40 to

No description

Low

provided
Cohort

All

2

79)

Self-report/

High

census
linked

Puzo (2018)

1992−2012

Norway117
Silviken (2009)

11,409 (72¢5%/

Case series

All

5

all ages)
1970−1998

Finland118

89 (78¢7%/all

Proxy: Migrant

Low

status
Case series

All

1

ages)

Self-report/

Low

census
linked

Price (2019)**

2001−2017

USA119

303 (73¢9%/

Case series

All

1

No description

Low

provided

young people:
13−19)

Pacot (2018)**

2008−2015

French

24 (58¢3%/all

Case series

All

1

ages)

No description

Low

provided

Guyana120
Fairthorne (2016)

1983−2011

Australia121

0(0%/all age

Cohort

All

2

groups of
2014

Canada122

6058 (NA/all
ages)

Low

census

maternal age)
Pollock (2018)

Self-report/
linked

Case series

All

6

No description

Low

provided

Table 1 (Continued)
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Stefanac (2019)

2004−2014

3709 (74¢1%/

Case series

All

2

Coroner/death

Moderate

Australia123

young people:

records

10−24)
Shah (2011) Eng-

2001−2005

0 (NA/all ages)

Case series

All

11

Proxy: Migrant

Low

status

land and
Wales124
Silviken (2006)

1970−1998

Norway125

89 (78¢7%/all

Case series

All

1

ages)

Self-report/

Low

census
linked

Amin (2019)

2005−2013

9144 (NA/16−64)

Cohort

All

2

Sweden126
Hollander (2019)

1970−2015
2004−2007

Cohort

All

3

4218 (77%/all

1991−1993

2525 (78%/all

Case series

All

6

2000−2011

3041 (NA/all

Low

Coroner/death

Low

records
Case series

All

2

ages)

Coroner/death

Low

records
Cohort

All

8

ages)

(2015)

Proxy: Migrant
status

ages)

USA129
Termorshuizen

3747 (NA/16−43
year olds)

USA128
Shoaf (2004)

Low

status

Sweden127
Martin (2010)

Proxy: Migrant

Proxy: Migrant

Low

status

Netherlands130
Werenko (2000)

1990−1994

USA131
Orellana (2019)**

184 (85%/ young

Case series

All

3

people: 0−20)
2007−2011

64 (80%/all ages)

Coroner/death

Moderate

records
Case series

All

1

Brazil132

Self-report/

Low

census
linked

Yau (2018) USA133

2013

2810 (NA/all

Case series

Asphyxiation

5

ages)
Ali (2012)

2009

Malaysia134
Kua (2003)

328 (74%/all

1991−2000

712 (56%/older

Low

records
Case series

All

6

ages)

Singapore135

Coroner/death
Coroner/death

Low

records
Case series

All

3

people: 65

No description

Low

provided

plus)
V€arnik (2005)

1991−1998

0 (NA/all ages)

Case series

All

2

Estonia136
Music (2014) Bosnia and
Herzegovina137
Measey (2006)

Low

status
2006 (for suicide
rate numbers);

190 (64%/all

Case series

All

3

ages)

Proxy: Migrant

Low

status

1990
2001−2002

577 (NA/all ages)

Case series

All

2

Australia138
Herne (2014)

Proxy: Migrant

Coroner/death

Low

records
1999−2009

USA139

4541 (77¢9%/ all

Case series

All

2

ages)

Self-report/

High

census
linked

EchoHawk (2006)**

1994−1996

USA140

0 (NA/ young

Case series

All

2

1993−2009

Canada141
Tian (2019) USA142

745 (84¢8%/ all

linked
Case series

All

3

ages)
2003−2014

103,796 (78¢6%/
all ages)

High

census

people: 15
−24)

Pollock (2016)

Self-report/

Proxy: region

Low

of residency
Case series

All

3

Coroner/death

Moderate

records

Table 1 (Continued)
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Sumarokov (2014)

2002−2012

252 (93¢8%/ all

Case series

All

2

Self-report/

High

Russia143

ages)

census
linked

Bjerregaard (2015)

1970−2011

** Greenland144
Maynard (2012)

1678 (NA/ all

Case series

All

1

ages)
1999−2003

20,739 (77¢4%/all

Case series

All

6

Proxy: Death

Low

records,
country of

Wales,
national145
Ruch (2019) USA146

Low

birth

ages)

England and

Proxy: place of

birth
2007−2016

3163 (65¢8%/

Case series

All

4

young people:

Coroner/death

Moderate

records

10−19)
Soole (2014)

2000−2010

Australia95

45 (55¢6%/

Case series

All

2

Coroner/death

Moderate

records

young people:
10−14)

Rhoades (2003)**

1994−1996

USA147

753 (80¢2%/ all

Case series

All

1

ages)

Self-report/

High

census
linked

Mullany (2009)

2000−2006

0 (NA/ all ages)

Case series

All

3

USA148

Self-report/

High

census
linked

Styka (2010)

2005−2006

Case series

All

3

−64)

USA149
Arya (2019) India150

516 (78¢5%/ 18

2014−2015

265,289 (NA/ all

2003

USA151

18 (NA/ young

Moderate

records
Case series

All

4

ages)
Vieweg (2005)

Coroner/death
Coroner/death

Moderate

records
Case series

All

2

people: 10

Coroner/death

Moderate

records

−17)
Heninger (2008)

2000−2004

USA152

21 (66¢7%/

Case series

All

2

Coroner/death

Moderate

records

young people:
10−19)

Matzopoulos

2009

(2015)** South

6471 (82¢2%/all

Case series

All

4

ages)

Coroner/death

Low

records

Africa153
Saunders (2017)

1996−2012

Canada154

0 (NA/young

Cohort

All

2

Proxy: Migrant

Low

status

people: 10
−25)

Nestadt (2017)

2003−2015

USA155
Matthay (2017)

Case series

All

4

ages)
2013

USA156
Øien-Ødegaard

6196 (79¢6%/all
4012 (NA/all

2007−2014

4341 (NA/all

Low

records
Case series

All

6

ages)

Coroner/death

Low

records
Cohort

All

2

ages)

(2019)

Coroner/death

Proxy: Migrant

Low

status

Norway157
Kerr (2003) USA158

1996−1998

576 (79¢9%/

Case series

All

3

young people:

Coroner/death

Low

records

15−19)
Pear (2018) USA159

2011−2015

1575 (88%/all
ages)

Case series

Firearm

4

Coroner/death

Moderate

records

Table 1 (Continued)
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Ferreira (2011)

2004−2006

127 (29%/all

Case series

All

2

Self-report/

High

Brazil160

ages)

census
linked

Garssen (2007)

2005

Case series

All

4

−54)

Netherlands161
Kobori (2017)**

13,214 (70%/15

2010

324 (NA/ all ages)

Case series

All

1

Germany163

Proxy: Migrant

Low

status
1999

20 (90%/all ages)

Case series

All

1

Netherlands162
Razum (2004)

Low

status

Japan40
Koppenaal (2003)

Proxy: Migrant

Proxy: Migrant

Low

status
1992−1997 for
absolute rates,

0 (NA/ 10−64

Case series

All

1

year olds)

Proxy: Migrant

Low

status

1980−1997 relative rates
Souza (2019)

2010−2014

Brazil164

584 (58%/ young

Case series

All

2

Coroner/death

Moderate

records

people: 10
−14)

Bhupinder (2010)**

2009

Malaysia165
Hassler (2005)

48 (70¢8%/all

Case series

All

3

ages)
1961−2000

0 (NA/all ages)

Coroner/death

Low

records
Cohort

All

3

Sweden166

Self-report/

High

census
linked

Soininen (2008)

1979−2005

0 (NA/all ages)

Cohort

Finland167

All

3

Self-report/

High

census
linked

Table 1: Characteristics of included studies.
*Traumatic suicide defined as methods that cause the person to sustain severe multi system injury. Studies which include all methods of suicide deaths are
those that have included suicide deaths regardless of methods - the distribution of types of methods of suicide included in each study may, however, vary
greatly. Some studies (as indicated in the table) only included specific methods of suicide.
**
Only absolute rates were provided for these studies. In order to include these studies in the synthesis of relative rates, standardised mortality ratios were calculated using the WHO crude rate.

indigenous people. Lastly, in South America only two of
the absolute rate estimates were consistent with each
other56,112 (range 65¢2−73¢3 per 100,000), with two
studies reporting much lower rates:4¢1 per 100,000,57
11¢0 per 100,000.164 These two studies differed from
the other studies as they reported exclusively on indigenous populations.
We examined absolute rates by migrant status
and only provide pooled estimates for studies where
the migratory status was unspecified (Table 2). Rates
of not specified groups were 5¢8 per 100,000 (95%
CIs 4¢0−8¢5) with high levels of heterogeneity (range
1¢2−71¢7 per 100,0000; I2 = 99%). There were insufficient studies to pool by migrant and non-migrant
status. Supplementary File 7 provides the forest plots
of absolute rates of migrant groups (n = 3) in Asia,
Europe, and US. These rates varied (6¢8−37¢7 per
100,000).
When examining by ancestral origin, highest rates
were estimated amongst indigenous (23¢2 per 100,000;
95% CIs 14¢7−36¢6), and lowest pooled estimated in

12

ethnically Black individuals (4¢6 per 100,000; 95% CIs
2¢9−7¢2). There was still substantial heterogeneity
(I2 > 98%). There were insufficient studies to report
ancestral origin pooled rates of individuals from Europe,
Latino, and White individuals. These are summarised in
Supplementary File 7, whilst the rates of suicide were
low in ethnically Latino individuals104 (4¢0 per
100,000), individuals from Europe64 (37¢7 per
100,000, 95% CIs 32¢4−43¢7) or White individuals102
(28¢1 per 100,000, 95% CIs 24¢7−32¢0) had similar
rates.
Secondary analysis: We repeated the main analysis
including all studies regardless of methodological quality (Table 2). A total of 85 studies produced a pooled rate
of 12¢4 per 100,000 (95% CIs 9¢5−16¢2) with high
degree of heterogeneity I2 = 100% (range 0¢1−172¢0 per
100,000). Consistent with main results, similar rates
were reported amongst studies of any methodological
quality for male and female-specific studies (males:
20¢6 per 100,000;95% CIs 15¢3−27¢7, females 6¢6 per
100,000; 95% CIs 4¢9−8¢9). We repeated all subgroup
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Articles

Figure 1. PRISMA Flow diagram of study selection (42 studies included in the absolute rate synthesis and 51 in the relative rate
meta-analysis).

analyses including all studies regardless of methodological quality (Supplementary File 8).
In Supplementary File 9, we report absolute suicide
rates in studies of high-quality only (n = 15). Most were
North American (11/15) and based on indigenous populations (8/15). The pooled point estimate was consistent
with the findings from the primary analysis with substantial heterogeneity (I2 = 99%; range 1¢5−139¢7).
When examining male and female-specific rates, these
were higher than when including moderate quality
studies: males 34¢0 per 100,000; 95% CIs 15¢4−74¢8,
females 8¢2 per 100,000; 95% CIs 3¢3−20¢1. Substantial

www.thelancet.com Vol 47 Month May, 2022

heterogeneity remained (I2 > 98%). Substantial heterogeneity (I2 > 98%) also persisted when stratified by
when studies were published (5-year periods). The
pooled rate of suicide in studies with no age restrictions
were consistent with the primary analysis (11.6 per
100,000; 95% CIs 7.5−17.9) and with substantial heterogeneity (I2 > 99%) between study estimates. Excluding studies which presented on specific methods of
suicide provided a consistent rate estimate (13.8 per
100.00; 95% CIs 9.6−20.0) to that of the main analysis
with substantial heterogeneity ((I2 > 99%) between
study estimates.

13

Articles

Figure 2. Forest plots reporting absolute rates (with 95% Conﬁdence Intervals) per 100,00 amongst individuals from an ethnic
minority background in n = 42 moderate-high quality studies.

In Supplementary file 10, we report the results of the
primary and the secondary analysis using a multi-level
meta-analysis. These results are largely consistent with
the results from the primary and secondary analyses. To
illustrate, the overall rate in the moderate and high-quality studies was 10.8 per 100,000 (95% CIs 7.8 to 15.0).
The I2 was 65% at the study level (42 studies) and 35%
at the study level (145 estimates). Similar results were
observed for all other rates.

14

Rate ratios

Overall. A total of 51 studies of moderate-high quality
rating provided RR of suicide in individuals from an
ethnic minority background compared to the majority
ethnic population. Overall, there was no statistical evidence that individuals from an ethnic minority background were any more likely to die by suicide (RR 1¢3

www.thelancet.com Vol 47 Month May, 2022
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Moderate and high-quality studies

Overall

All studies

Rate (95% CIs)

I2

No. of studies/estimates

Rate (95% CIs)

I2

No. of studies/estimates

12¢1 (8¢4-17¢6)

99¢6%

42

12¢4 (9¢5-16¢2)

99¢8%

85

Sex
Male

22¢6 (13¢5-37¢9)

99¢5%

20

20¢6 (15¢3-27¢7)

99¢6%

53

Female

6¢8 (3¢6-12¢7)

98¢2%

18

6¢6 (4¢9-8¢9)

98¢6%

51

Africa

-

-

0

-

-

2

Asia

-

-

4

11¢0 (4¢7-25¢7)

99¢0%

8

Europe

-

-

2

15¢4 (10¢1-23¢4)

99¢4%

20

N. America

8¢5 (5¢6-12¢9)

99¢6%

28

8¢6 (5¢8-12¢7)

99¢8%

43

Continent

Oceania

-

-

4

33¢3 (17¢3-64¢4)

98.2%

6

S. America

-

-

4

38¢3 (12¢0-122¢7)

99¢1%

6

Migrant

-

-

2

11¢5 (7¢7-17¢4)

99¢8%

22

Non-migrant

-

-

0

-

-

3

Not speciﬁed

6¢6 (4¢2-10¢3)

99¢1%

29

6¢5 (4¢5-9¢3)

99¢2%

40

Migrant Status*

Ancestral Origin
Asia

7¢8 (2¢9-20¢6)

98¢9%

9

9¢1 (5¢3-15¢6)

98¢3%

19

Black

4¢6 (2¢9-7¢2)

99¢8%

18

4¢3 (3¢0-6¢3)

99¢8%

27

Africa

-

-

0

-

-

3

Europe

-

-

2

25¢3 (12¢1-52¢6)

98¢2%

8

Hispanic

5¢9 (2¢5-14¢2)

99¢9%

9

4¢0 (2¢1-7¢8)

99¢9%

17

Latino

-

-

1

-

1

South America

-

-

0

-

-

1

North America

-

-

0

-

-

3

Indigenous

23¢2 (14¢7-36¢6)

99¢2%

19

23¢4 (14¢6-37¢4)

99¢6%

29

Middle East

-

-

0

-

-

-

Not clear

4¢9 (3¢5-8¢1)

99¢9%

13

7¢2 (4¢9-10¢7)

99¢9%

37

Table 2: Absolute suicide rates per 100,000 in individuals from an ethnic minority background by continent, migrant status, and region of
ancestral origin
* Indigenous groups are not included in this sub-group analysis.

95% CIs 0¢9−1¢7) (Figure 3). There was, however, evidence of substantial heterogeneity (I2 = 100%), with a
broad ranging RR: 0¢2−18¢5. Visual inspection of the
funnel plots suggests that smaller studies which indicate a reduction in risk were less likely to be reported/
published and therefore included in our review (Supplementary file 12). However, there was limited statistical
evidence of plot asymmetry (p = 0.08).
Subgroups: A total of 27 studies reported on male-specific RRs, and 24 on female-specific RRs. There was no
statistical evidence of an increased risk of suicide in
both sexes (Table 3): males: RR 1¢2, 95% CIs 0¢8−2¢0;
females: RR 1¢4, 95% CIs 0¢8−2¢4, and substantial heterogeneity persisted (I2 > 99%). Pooled point estimates
by continent found that individuals from ethnic minority backgrounds were more likely to die by suicide in
Oceania (n = 6) (RR: 3¢3 95% CIs 1¢9−5¢9), compared to
limited evidence of elevated risk in North America
(n = 35) (RR: 0¢9 95% CIs 0¢6−1¢1) (Table 3). Within
these two subgroups substantial heterogeneity persisted
(Oceania: I2 = 98%, RR range 1¢5−12¢6; North America:
I2 = 100%, RR range 0¢2−6¢6). Supplementary File 7
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provides forest plots of these studies. Three56,112,164 of
the four studies from South America reported a higher
risk of suicide amongst individuals from an ethnic
minority background, specifically indigenous people (8
to 19-fold increased risk). The one study which did not
report an elevated risk was a study which reported suicide rates in a highly populated urban city Sao Paulo by
‘race’.57 European studies reported estimates ranging
between a 16% and 62% increased risk.64,143,167 There
was more variability between study estimates from Asia
(n = 3), with two studies which were consistent with a
reduction in risk,93,150 and one study reporting
increased risk.50 This latter study included indigenous
people.
When examining RR by migrant status, there were
only sufficient data to calculate a pooled estimate for
studies where migrant status was not specified (Table 3).
These studies no evidence of either an increase or
decrease in risk with substantial heterogeneity
(I2 = 98%, RR range 0¢2−4¢6). Supplementary File 7
provides forest plots of studies reporting on migrants
(n = 3). With the exception of a study from the US,111 the
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Figure 3. Forest plots reporting rate ratios (with 95% Conﬁdence Intervals) amongst individuals from an ethnic minority background
compared to majority ethnic population in n = 51 moderate-high quality studies.

other two studies from Europe64 and Asia50 report an
increased suicide risk (RR range 2¢5−13¢6).
The final pre-specified subgroup analysis was by
ancestral origin. Indigenous groups had increased risk
of suicide: RR 2¢8 (95% CIs 1¢9−4¢0) with significant

16

heterogeneity observed (I2 = 99%, RR range 0¢4−18¢5),
whilst there was no statistical evidence of increased risk
for any other ancestral origin groups (Table 3). One
study reported RR by ancestral origin amongst individuals from Europe, which showed an increased risk of
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Moderate and high-quality studies

Overall

All studies

Rate Ratios (95% CIs)

I2

No. of studies/estimates

Rate Ratios (95% CIs)

I2

No. of studies/estimates

1¢3 (0¢9-1¢7)

99¢8%

51

1¢2 (0¢9-1¢5)

99¢7%

97

Sex
Male

1¢2 (0¢8-2¢0)

99¢7%

27

1¢1 (0¢9-1¢5)

99¢4%

68

Female

1¢4 (0¢8-2¢4)

99¢2%

25

1¢2 (0¢9-1¢6)

98¢4%

67

Continent
Africa

-

-

0

-

-

2

Asia

-

-

3

1¢3 (0¢5-3¢0)

98¢2%

7

Europe

-

-

3

1¢0 (0¢8-1¢3)

96¢7%

23

N. America

0¢9 (0¢6-1¢2)

99¢8%

35

0¢9 (0¢6-1¢1)

99¢8%

50

Oceania

3¢3 (1¢9-5¢9)

98¢0%

6

3¢1 (1¢7-5¢6)

98.0%

9

S. America

-

-

4

7¢9 (3¢0-21¢0)

97¢9%

6

Migrant

-

-

3

1¢0 (0¢7-1¢4)

99¢4%

26

Non-migrant

-

-

0

1¢3 (0¢7-2¢3)

95¢0%

5

Not speciﬁed

0¢6 (0¢5-0¢8)

98¢8%

30

0¢6 (0¢5-0¢8)

98¢8%

46

Migrant Status*

Ancestral Origin
Asia

0¢8 (0¢4-1¢9)

97¢9%

9

0¢9 (0¢5-1¢6)

98¢1%

19

Black

0¢5 (0¢4-0¢5)

99¢3%

21

0¢5 (0¢4-0¢6)

99¢4%

30

Africa

-

-

0

-

-

3

Europe

-

-

1

1¢0 (0¢7-1¢5)

93¢7%

9

Hispanic

0¢5 (0¢4-0¢6)

98¢7%

10

0¢4 (0¢4-0¢6)

98¢7%

18

Latino

-

-

1

-

-

1

South America

-

-

0

-

-

1

North America

-

-

0

-

-

2

Indigenous

2¢8 (1¢9-4¢0)

99¢2%

25

2¢8 (2¢0-4¢0)

99¢3%

35

Middle East

-

-

0

0¢4 (0¢3-0¢5)

92¢9%

6

Not clear

0¢7 (0¢4-1¢1)

99¢9%

16

0¢8 (0¢6-1¢0)

99¢9%

44

Table 3: Rate ratios amongst individuals from an ethnic minority background compared to majority ethnic population by continent,
migrant status, and region of ancestral origin
* Indigenous groups are not included in this sub-group analysis.

suicide (RR 2¢5 95% CIs 2¢0−3¢2),64 whereas the single
study reporting on young Latino individuals indicated a
halving in risk104 (Supplementary File 7).
Secondary analysis: A total of 97 studies (regardless of
study quality) reported on suicide RR amongst individuals from an ethnic minority background; the inclusion
of lower quality studies provided consistent estimates to
our main analysis (RR 1¢2 95% CIs 0¢9−1¢5) with high
degree of heterogeneity I2 = 100 (RR range 0¢2−21¢9)
(Table 3). Across these studies, risk of suicide for males
and females were similar (males:1¢1; 95% CIs 0¢9−1¢5,
females:1¢2; 95% CIs 0¢9−1¢6), and consistent with our
main findings. We repeated all other subgroup analyses
including all studies regardless of methodological quality in Supplementary File 8.
In Supplementary File 9, we report RR in high-quality
studies (n = 20). Most were North American (15/20) and
over half in indigenous populations (11/20). There was statistical evidence that individuals from an ethnic minority
background were at an increased risk of suicide compared
to majority ethnic groups: RR 1¢6; 95% CIs 1¢0−2¢6. All
the non-indigenous studies either indicated a reduction in
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risk or no risk, whereas indigenous studies were consistent
with an elevated risk of suicide. There was still substantial
heterogeneity I2 = 99% (range 0¢2−14¢4). When examining male and female-specific RR, this increased risk
remained, though the estimates were consistent with
chance: males RR 1¢5; 95% CIs 0¢8−2¢8 and females RR
1¢4; 95% CIs 0¢6−3¢1 (I2 = 99%). Subgroup analysis by
year of study did not account for the heterogeneity
observed (subgroup I2 range 96−100%). The pooled RR
in studies with no age restrictions were consistent with the
primary analysis (RR 1.0 95% CIs 0.7−1.4) and with substantial heterogeneity (I2 > 100%) between study estimates. The same consistent finding was observed when
only studies including all methods of suicide were included
(RR 1.4 95% CIs 1.0−1.19 I2 > 99%), with some statistical
evidence of an increased risk of suicide in ethnic minority
groups.
In Supplementary file 11, we report sensitivity analyses using a multi-level meta-analyses. The results using
this approach were similar to that reported for the primary and sub-group analyses. For example, the overall
RR for the multi-level meta-analysis for moderate and
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high-quality studies was 1.2 (95% CIs 0.9 to 1.7) with
heterogeneity largely attributable to the between study
effects (I2 = 90% for studies and 10% for estimates). A
similar finding was observed when all studies were considered (RR = 1.1, 95% CIs 0.9 to 1.4).

Discussion
To the best of our knowledge, this is the first systematic
review reporting suicide mortality rates amongst individuals from an ethnic minority background. Despite
the prevailing homogenous grouping of individuals
from ethnic minority backgrounds in research, policy,
and the public discourse, our study provides evidence of
how this practice is inappropriate due to high levels of
heterogeneity, varying estimates, and inherent differences amongst groups. With evidence from 128 studies,
and 6,026,103 suicide deaths across 31 countries, we
estimated the absolute rate of suicide in ethnic minority
groups to be 12¢1 per 100,000 (95% CIs 8¢4−17¢6), with
study estimates ranging between 1¢2 and 139¢7 per
100,000. There was no statistical evidence of an
increased risk of suicide in moderate-high quality studies amongst individuals from an ethnic minority background (RR 1¢3 95% CIs 0¢9−1¢7), with substantial
variation (RR range 0¢2 to 18¢5). However, when examining suicide risk amongst high-quality studies
(n = 20), there was statistical evidence for an increased
risk of suicide amongst individuals from an ethnic
minority background (RR:1¢6; 95% CIs 1¢0−2¢6). In all
our subgroup analyses substantial heterogeneity persisted (I2 > 98%). This heterogeneity remained unexplained in our subgroup analysis by migratory status
(where this was provided) or broad ancestral origin
(which crudely maps to the ethnic minority groups
reported elsewhere).
When examining suicide rates amongst subgroups,
indigenous populations consistently reported high rates
of suicide (23¢2 per 100,000; 95% CIs 14¢7−36¢6) as
well as higher suicide risk (RR 2¢8 95% CIs 1¢9−4¢0).
Most studies were based in high income countries
(87¢5%), pointing to a major gap in our understanding.
Given that close to 80% of indigenous people live in
LMICs,13 they host 80% of the world’s refugee population168 and 80% of all suicide deaths occur in LMICs,1
this knowledge gap is of concern.
Previous studies indicate that individuals from ethnic minority backgrounds are less likely to have their
death recorded as suicide than their majority counterparts.20 Research169 has pointed to the misclassification
of individuals from ethnic minority backgrounds when
the recording of ethnicity is based on observer classification (e.g., increased likelihood of misclassification of
individuals from Black or mixed groups by healthcare
workers12). In our review, studies which were high-quality rated were those which used secure records to identify ethnicity (e.g., census, official records (i.e., linked
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data where ethnicity is based on self-report), or selfreport). This was to identify the studies which had accurately captured ethnicity. Less than a fifth of studies
(24/128, 18¢8%) were rated as high-quality, with half
being indigenous studies which are all consistent with
an elevated risk of suicide compared to their majority
counterparts. Suggesting that the apparent reduction in
risk in other ethnic minority groups might be a consequence of systemic barriers rather than a true risk
reduction.
Previous research has indicated that migratory status
of individuals from ethnic minority backgrounds
changes risk profiles, with recent migrants being less
likely to die by suicide compared to their majority counterparts, whereas descendants of these migrants (i.e.,
non-migrants) are at elevated risk of suicide.72 Most
studies in non-indigenous populations did not specify
migration status thereby making it impossible to disentangle mixed effects. Future work should report on
migratory status and include how many generations
removed descendants are from their migrant ancestor.
Our review was conducted in accordance with established systematic review guidance. Nonetheless, our
study had limitations. First, over half of included studies
had low-quality assessments (53¢9%) which could indicate increased risk of bias. However, our primary analysis was conducted with moderate-high quality studies,
reducing the risk. Second, we limited inclusion to
manuscripts with English language titles or abstracts −
if they did not have these they would not have appeared
in our searches. This may have led to underreporting
and exclusion of studies from non-English speaking
countries. We attempted to overcome this by searching
the references all included papers and previous reviews.
Third, we limited our review to peer-reviewed articles,
excluding grey literature which may mean our review
may be subject to publication bias. Fourth, for several
papers relative rates were either not presented or were
not able to be calculated from presented data. To avoid
exclusion of these studies which presented only absolute rates from our RR synthesis, we calculated a standardised mortality ratio using the WHO suicide rate
estimates and assumed this would be the equivalent to
a RR. Given that ethnic minority groups make up a
small proportion of the overall population, and the
number of suicide deaths in this group are likely to
be small in comparison to the ethnic majority population the standardised mortality ratio is likely to be
equivalent to a RR. However, if these assumptions
are not met our estimates may be biased towards the
null. Fifth, despite us restricting our searches to
papers published in the last two decades, there were
papers included in our review which reported on
data from the 1960s. Given that suicide rates have
changed significantly over time, the inclusion of data
spanning a wide period may in part contribute to the
large amount of heterogeneity observed. However, in
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our post-hoc analysis which stratified by publication
year, substantial heterogeneity persisted between
study estimates. Lastly, we restricted our exploration
of heterogenicity to sub-group meta-analyses. This
approach does not allow us to investigate the sources
of heterogeneity in detail and it would have been better to use meta-regression techniques. We did not
conduct a meta-regression given that we would have
had very few moderate-high quality studies with all
the covariate data required.
Despite the prevailing homogenous grouping of individuals from ethnic minority backgrounds in research and
the public discourse, our study provides evidence of how
this practice should change in relation to suicide prevention because of high levels of heterogeneity and inherent
differences amongst groups. Researchers and governments should be aware of the fallacy of aggregating ethnic
minority groups and report on individual ethnic minority
groups as appropriate. Ideally in categorising individuals,
this should be done with relation to likely risk, and therefore should be based on self-identification of ethnicity and
be combined with other pertinent risk data, for example
migratory status. When data are insufficient to do this, we
need to be circumspect in our interpretation of findings.
Furthermore, in the absence of self-reported ethnicity data
careful consideration needs to be given to possible misclassification of individuals which might masque suicide and
self-harm risk. A possible strategy for overcoming this
might be with the use of multiple sources of ethnicity data
which may reduce likely misclassification. Clinicians and
policymakers need to carefully consider this evidence
when supporting individuals from ethnic minority backgrounds and creating publicly funded government resources. Some indigenous and ethnic minority groups may be
at higher risk of suicide than the wider population. The
reasons for this need to be better understood and appropriate policy and clinical responses must be introduced.

article and the supporting files, and all data retrieved
from original papers, together with tables and Figs. arising from these data, are available to share upon reasonable request to the corresponding author.
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