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ABSTRACT
Background Homicide is an extreme expression of
violence that has attracted less attention from public
health researchers and policy makers interested in
prevention. The purpose of this study was to examine the
socioeconomic gradient of homicide and to determine
whether risk differs by immigration status.
Methods We conducted a population-based cohort
study using linked vital statistics, census and population
data sets that included all deaths by homicide from 1992
to 2012 in Ontario, Canada. We calculated age-adjusted
death rates for homicide by material deprivation quintiles,
stratified by immigration status. Count-based negative
binomial regression models were used to calculate
unadjusted and adjusted rate ratios with predictors of
interest being age, urban residence, material deprivation
and immigration status. A subanalysis containing
immigrants only examined the effect of time since
immigration and immigration class.
Results There were 3345 homicide deaths registered
between 1992 and 2012. Relative to low material
deprivation areas, age-adjusted rates of homicide deaths in
highmaterially deprived areas were similar among refugees
(RR: 48.49; 95% CI 36.99 to 62.45) and long-term
residents (RR: 47.67; 95% CI 44.66 to 50.83), but were
slightly lower for non-refugee immigrants (RR: 38.53; 95%
CI 32.42 to 45.45). Female refugees experienced a 1.31
(95% CI 0.88 to 1.94) higher rate and male refugees
experienced a 1.23 (95% CI 0.90 to 1.67) higher rate of
homicide victimisation compared with long-term residents.
In an immigrant only analysis, the risk of homicide among
refugees increased with duration of residence.
Conclusions Given the large area-level, socioeconomic
status gradients observed in homicides among refugees,
community-level and culturally appropriate prevention
approaches are important.

INTRODUCTION
Homicide is a largely preventable cause of prema-
ture death and an extreme expression of violence
that has received little attention among health
research and policy makers in Canada.1 2 Several
risk factors have been identified for being a victim
of homicide, which include being a late teen or
young adult,3 male sex,3 low socioeconomic status
(SES),4 income inequality,3 race/ethnicity,5 6 access
to a firearm in the home7 and involvement in orga-
nised crime.3 Other social vulnerabilities, including
immigrant and refugee status, have been less well
studied and their influence on risk of homicide
victimisation is poorly understood.8 9 The selective
nature of Canada’s immigration policies result in

an immigrant population with an over-
representation of relatively young, healthy, edu-
cated and economically active people, who tend
to experience better health outcomes than their
Canadian-born peers—this phenomenon is known
as the ‘healthy immigrant effect’.10 However, it is
unknown whether this effect applies to causes of
death such as homicide, or whether these protec-
tive effects extend to refugees.

Canada has one of the highest immigrant popula-
tions (21.9%) in the world, with about half of all
immigrants residing in the province of Ontario.11

The majority of immigrants to Canada are economic
or family class immigrants, who must demonstrate
reasonable health and ability to contribute to
Canada’s economy. Ten per cent of immigrants are
admitted as refugees, and are assessed on different
criteria.11 Refugees are known to differ from other
immigrants on the basis of educational and eco-
nomic status, linguistic capacity, migration experi-
ences and exposure to adversity and trauma in their
country of origin.12 Further, immigrant or refugee
status is an established social determinant of health,
which is strongly associated with mortality, disease
onset, and access to and quality of healthcare
services.13 14

Homicide victimisation can be influenced by
factors that are more prevalent in immigrant com-
munities including social isolation, cultural atti-
tudes, gender roles, predisposition to violence and
fewer employment options.15 The relationship
between sex and homicide demonstrate that males
are at an increased risk, particularly in relation to
organised crime.3 However, differing patterns by
sex among the immigrant population warrants
further exploration given that female immigrants
may face unique vulnerabilities for violence includ-
ing low levels of community supports, absence of
appropriate services, cultural views on gender, fear
of deportation or losing custody of children and
legal factors.16 We further hypothesise that there
may be an SES gradient in homicide that differs by
immigration status due to different economic
opportunities available to recent immigrants and
refugee populations.17

To date, very few Canadian studies have exam-
ined population level risk factors for homicide and
none have explicitly focused on immigrants and
refugees. The purpose of the present study was to
use comprehensive multilinked mortality files from
Ontario to examine the socioeconomic gradient of
homicide and to determine whether the risk of
death differs by immigration characteristics. These
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objectives were examined separately for males and females to
account for sex differences in socioeconomic effects. Risk was
also evaluated by immigration class, including refugees and dura-
tion of residence.

METHODS
Study design
This population-based cohort study took place in Ontario,
Canada’s most populous province, which historically has experi-
enced the greatest number of homicides in Canada.18 Included
were all Ontario males and females whose deaths were registered
as homicide between 1 January 1992 and 31 December 2012 and
which could be linked to a valid record in the Registered Persons
Database (RPDB). Deaths were linked at ICES to multiple popu-
lation-based databases containing socioeconomic, demographic
and immigrant status information.

Data sources
We linked several provincial-level administrative datasets to
determine the cohort, outcomes and additional study variables.
These datasets were linked using unique, encoded health identi-
fication numbers and analysed at ICES. Specifically, demographic
information at time of death, including birth date, sex and postal
code for all Ontario residents was obtained from the RPDB,
a central population registry file of all those eligible for
Ontario’s health insurance plan since April 1991, which enables
linkage with other ICES datasets.

Mortality data were obtained from the Ontario Registrar
General’s death file (ORG-D), which contains death records for
the province of Ontario since January 1990. ORG-D is based on
Medical Certificates of Death files in Ontario, and contains cause
of death information coded using the International Classification
of Disease ninth and 10th revisions with Canadian enhancements
(ICD-9/10-CA). The overall linkage rates for the ORG-D and
the RPDB are 96.2%.19 We used the Ontario segment of the
Immigration, Refugees and Citizenship Canada’s permanent
resident database (IRCC) to ascertain immigrant status. IRCC
contains detailed information for immigrants to the province
from 1985 to 2017, including their refugee status and date of
immigration. Approximately 86% of IRCC records are success-
fully linked to the RPDB by deterministic or probabilistic
matching.19

SES was assessed using the Ontario Marginalization Index
(ON-Marg)20 which is available for 2001, 2006 and 2011 census
years. Therefore, 2001 Census-derived values were used for the
period of 1992–2003, 2006 values were used for the period of
2004–2008, and 2011 values were used for the period of
2009–2012. ON-Marg is an area-level index of socioeconomic
indicators, and has been previously validated for health research
use in Ontario.21 Among ON-Marg indicators, material depriva-
tion which combines information from income and education,
has the strongest association with health outcomes.21

Additionally, we used another dimension of ON-Marg, known
as ethnic concentration, which is a measure of the proportion of
recent immigrants and of people who self-identify as a visible
minority. Using the nearest census ON-Marg data, each death
record in our cohort was assigned to a provincial quintile of
material deprivation and ethnic concentration according to
their RPDB postal code at death, using Statistics Canada’s
Postal Code Conversion File Plus.22

We used Statistics Canada Postal Code Conversion File Plus to
link individual postal codes to derive area-level neighbourhood
income quintiles from the Canadian census.22 Rurality at time of

death was determined by the Rurality Index of Ontario (RIO)
score.23 The RIO score uses postal codes to assign a score on
a 100-point scale, with a score of 40 or greater representing rural
residence.

Outcomes
For the analysis, we extracted all homicides between
1 January 1992 and 31 December 2012. Homicides were classi-
fied using the three-digit International Classification of Diseases
code (ICD9: E960-969/ICD10: X85-X99, Y00-Y09, Y87.1).

Immigration status
Immigrants were grouped according to admission class as
either refugees or non-refugee immigrants. Refugees included
government-assisted refugees, privately sponsored refugees,
refugees landed in Canada, refugee dependents and blended
visa office-referred refugees, as defined by IRCC.24 For the
purposes of this study, all other individuals were considered
long-term residents. This long-term resident group consisted
largely of individuals born in Canada and contained a small
number of immigrants where record linkage between the
RPDB and IRCC was not possible, or who arrived in Canada
prior to January 1985. In additional analyses, immigrants were
further classified by duration of residence in Canada at time of
death (≥10 years, 5–9 years, or <5 years).

Statistical analysis
Baseline sociodemographic characteristics were examined across
homicide deaths, stratified by sex. Age-adjusted death rates for
the study period per 100 000 persons and associated 95% CIs
were calculated by material deprivation, stratified by immigra-
tion status using the age distribution of Ontario in 2000. We
modelled rates between males and females, using a count-based
negative binomial regression model. Unadjusted and adjusted
rate ratios (RRs) and 95% CIs were generated. Adjusted RRs
were adjusted for age group (<18, 18–24, 25–44, 45–54, ≥55),
material deprivation quintile, immigrant status and rurality.

A separate regression model was built for immigrants only
where we modelled homicide rates adjusting for sex, age group
(<18, 18–24, 25–44, 45–54, ≥55), and material deprivation.
Rurality was not adjusted for in the immigrant only model
because <5% of the immigrant population resided in rural
areas. We followed strict privacy guidelines set out by ICES for
use of health administrative data for health research without
individual consent. Institutional policy requires suppression of
cell sizes of less than six to ensure non-identification. All analyses
were performed in SAS V.9.4.

Sensitivity analysis
As a sensitivity analysis, deaths classified as undetermined intent
(ICD9: E980-989/ICD10: Y10-Y34) were included on the basis
that a portion may be misclassified homicides.25 26 Deaths are
classified as undetermined intent if the intentionality remained
unclear after the medical and corner examination due to insuffi-
cient information.

RESULTS
Sociodemographic characteristics of homicide deaths
There were 3345 homicide deaths captured during the study
period (table 1). The average age of death for males was about
3 years younger than females. In comparison to females, a slightly
higher proportion of non-refugee immigrants who died by
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homicide were male (11.9% of males compared with 8.9% of
females). A higher proportion of male homicide victims lived in
neighbourhoods classified as being in the lowest income quintile,
in contrast to females (40.3% of males compared with 30.6% of
females). In comparison to females, a higher proportion of male
homicide deaths occurred among residents living in the most
ethnically concentrated areas (37.3% of males compared with
28.1% of females). As part of a sensitivity analysis, baseline
characteristics of deaths due to undetermined intent can be
found in online supplementary table S1.

Deaths by homicide and SES
Figure 1 presents the age-adjusted rate of homicide relative to
material deprivation by refugees, non-refugee immigrants and long-
term residents. The results show that themortality rate for homicide
according to high material deprivation (quintile 5) was slightly
higher among refuges than long-term residents and non-refugee
immigrants. In the least deprived quintiles (1–3), the rate of homi-
cide victimisation among refugees exceeded that of long-term resi-
dents. Overall, the age adjusted mortality rate was higher with

increasing material deprivation quintile (ie, among low SES
groups).

Table 2 shows the sex-specific regression model for homicide
with unadjusted and adjusted RRs. Adjusting for age, material
deprivation, immigrant status and rurality, death by homicide for
those in the 18–24 age range, compared with those 55+, was
1.50 (95% CI 1.16 to 1.94) times more likely for females and
4.54 (95% CI 3.43 to 6.02) times more likely for males.

In the unadjusted model, refugees had a higher risk in compar-
ison to long-term residents; the crude RR was 1.87 (95%CI 1.31
to 2.68) for females and 1.83 (95% CI 1.48 to 2.27) for males.
The association was attenuated after adjustment for age, material
deprivation, immigrant status and rurality with a 1.31 (95% CI
0.88 to 1.94) increased risk for females and a 1.23 (95% CI 0.90
to 1.67) increased risk for males, and a CI that included the
null value.

Urban residence was positively associated with death by homi-
cide among females (RR: 1.34; 95%CI 1.02 to 1.77) and males
(RR: 1.50; 95%CI 1.16 to 1.94), in comparison to rural resi-
dence. Residing in the highest deprivation quintile was associated
with a higher likelihood of death by homicide among females
(RR: 2.41; 95%CI 1.90 to 3.06) compared with the least
deprived quintile, and the social gradient was even more pro-
nounced for males (RR: 4.11; 95%CI 3.06 to 5.52).

Immigrant only subgroup analysis
When we restricted the analysis to immigrants only to quantify
the impact of time since immigration, the RRs for homicide
increased by duration of residence in Ontario (figure 2).
Refugees were much more likely to die by homicide in compar-
ison to non-refugee immigrants. For the full table of estimation
see online supplementary table S2.

Sensitivity analyses
In a sensitivity analysis, we examined the effect of age group,
urban residence, immigrant status and material deprivation on
deaths of undetermined intent (see online supplementary table
S3). The strength of the effect estimates for material deprivation
closely resemble that of homicide. Risk of death by undetermined
intent was greatest in the 45–55 age group for both females (RR:
1.60; 95%CI 1.38 to 1.84) and males (RR: 1.65; 95%CI 1.38 to
1.97) compared with the reference group of 55. Being a refugee
or non-refugee immigrant was associated with a reduced risk
in comparison to long-term residents (RR female: 0.28; 95%
CI 0.14 to 0.54; RR male: 0.58; 95%CI 0.42 to 0.81).
Finally, as levels of material deprivation increased for both
sexes, the risk of undetermined death also increased (RR
females: 3.35 (2.80–4.01); RR males: 2.71 (2.16–3.40).

DISCUSSION
This population-based cohort study characterised homicide rates
according to the socioeconomic gradient of homicide with
a focus on risk among immigrants by admission class (refugee
and non-refugee immigrant) and duration of residence. Ourmain
results show that female and male refugees have a higher rate of
homicide victimisation compared with long-term residents.
When examining an immigrant only subset, refugees were at an
increased risk of homicide victimisation compared with non-
refugee immigrants. The risk of homicide increased with dura-
tion of residence in Canada.

To our knowledge, this is the first Canadian study to explore
homicide risk among immigrants by immigration class and dura-
tion of residence. Interestingly, our finding that female

Table 1 Baseline characteristics of the study population at the time
of death by sex, Ontario, Canada, 1992–2012

Characteristic

Homicide (n=3345)

Female (n=1043) Male (n=2302)

N % N %

Age (years) (mean (SD)) 38.00 (20.9) 34.54 (17.6)

<18 158 15.2 226 9.8

18–24 123 11.8 562 24.4

25–44 402 38.5 916 39.8

45–54 144 13.8 280 12.2

≥55 216 20.7 318 13.8

Immigrant status

Refugee 31 3.0 89 3.9

Non-refugee immigrant 93 8.9 273 11.9

Long-term resident 919 88.1 1940 84.3

Urban residence

Yes 911 87.3 1984 86.2

No 67 6.4 123 5.3

Income quintile

1 (lowest) 319 30.6 928 40.3

2 209 20.0 464 20.2

3 179 17.2 330 14.3

4 142 13.6 256 11.1

5 (highest) 150 14.4 191 8.3

Material deprivation

1 (least deprived) 132 12.7 186 8.1

2 135 12.9 223 9.7

3 157 15.1 344 14.9

4 230 22.1 478 20.8

5 (most deprived) 311 29.8 860 37.4

Ethnic concentration

1 (least concentrated) 167 16.0 267 11.6

2 156 15.0 272 11.8

3 182 17.5 312 13.6

4 167 16.0 381 16.6

5 (most concentrated) 293 28.1 859 37.3
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immigrants were at a lower risk for homicide is different from
prior European studies, which found a higher homicide rate
among female migrants.27–29 However, these prior studies

differed in the methods used to conceptualise immigrants, often
considering immigrants as a whole or focusing on ethnicity. We
suspect that the inability to consider the effect of refugee status

Figure 1 Age adjusted homicide death rate (per 100 000 persons) in Ontario by material deprivation and immigration status, 1992–2012 combined.

Table 2 Unadjusted and multivariable sex-specific regression models of homicide, adjusting for age group, urban residence, immigrant status and
material deprivation

Parameter

Unadjusted rate ratio (95% CI) Adjusted rate ratio (95% CI)

Female Male Female Male

Age group

<18 0.82 (0.67 to 1.01) 0.65 (0.54 to 0.77) 0.78 (0.61 to 1.00) 0.63 (0.46–0.86)

18–24 1.61 (1.29 to 2.01) 4.11 (3.58 to 4.72) 1.50 (1.16 to 1.94) 4.54 (3.43–6.02)

25–44 1.47 (1.24 to 1.73) 1.93 (1.70 to 2.19) 1.44 (1.17 to 1.76) 1.76 (1.35–2.31)

45–55 1.14 (0.92 to 1.41) 1.29 (1.10 to 1.52) 1.15 (0.90 to 1.47) 1.27 (0.94–1.70)

≥55 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)

Urban residence

Yes 1.15 (0.90 to 1.47) 1.40 (1.17 to 1.69) 1.34 (1.02 to 1.77) 1.50 (1.16–1.94)

No 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)

Immigrant status

Refugee 1.87 (1.31 to 2.68) 1.83 (1.48 to 2.27) 1.31 (0.88 to 1.94) 1.23 (0.90–1.67)

Non-refugee immigrant 0.84 (0.68 to 1.05) 1.24 (1.09 to 1.40) 0.74 (0.58 to 0.93) 0.90 (0.72–1.13)

Long-term resident 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)

Material deprivation

1 (least deprived) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)

2 1.05 (0.83 to 1.34) 1.22 (1.01 to 1.48) 1.07 (0.82 to 1.40) 1.30 (0.93–1.82)

3 1.23 (0.98 to 1.55) 1.88 (1.58 to 2.25) 1.23 (0.94 to 1.60) 2.01 (1.47–2.75)

4 1.79 (1.45 to 2.22) 2.62 (2.21 to 3.10) 1.83 (1.44 to 2.34) 2.59 (1.91–3.51)

5 (most deprived) 2.38 (1.94 to 2.92) 4.63 (3.95 to 5.42) 2.41 (1.90 to 3.06) 4.11 (3.06–5.52)
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inflated the level of risk observed in immigrants as a whole.
Another study in adults that examined the effect of different
classes of immigrants identified an association between refugee
status and homicide in immigrants to Denmark.9 Although the
results are based on small numbers, similarly to our observations,
they found that risk of homicide was greater in the refugee
population and more specifically, higher among female refugees
than male refugees.9 Part of the explanation as to why female
refugees have a higher risk of homicidemay be due to a barriers in
accessing supports when experiencing intimate partner violence.
While existing research suggests that intimate partner violence
isn’t more common among refugees, there is evidence that immi-
grants and refugees face greater barriers to accessing supports due
to language, fear of discrimination/racism and economic vulner-
ability, which may lead to a more lethal outcome.30

Our results confirm the presence of a healthy immigrant effect
among non-refugee immigrants, whereby Canada’s immigration
selection policies, which target healthy and highly educated indi-
viduals, confer protection against homicide. This research also
highlights the need to recognise contextual factors such as immi-
gration characteristics (ie, refugee status, time since immigration)
as important for understanding the heterogeneity of immigrants
as a whole and their risk for homicide victimisation more
broadly.31 Despite the immigrant health advantage, research
shows that immigrant populations are over-represented in low-
income groups, relative to non-immigrants32 with many facing
barriers in access to health services, unemployment and housing
instability.33

The barriers that immigrants face on arrival often occur more
frequently among refugee populations, which can further exacer-
bate adverse health outcomes produced by a history of violence,

trauma and torture.34–36 In addition, the stresses of immigration
and acculturation have been associated with depression and psy-
chosocial illness, particularly in vulnerable populations such as
refugees.37 38 Together these findings in the context of our cur-
rent understanding highlight the importance of providing diverse
social supports and resources (ie, adequate housing, employment
and training opportunities, trauma counselling andmental health
services, access to a translator) as protective factors against homi-
cide, specifically among refugee populations.

Strengths and limitations
Strengths of this study include the use of population-level
data sets (ORG-D) that encompass every death due to homi-
cide and undetermined intent that occurred over the study
period. Detailed information including immigration class and
landing date with systematic and uniform data collection
distinguishes this study from other small homicide registry
studies28 or other population-based immigrant homicide stu-
dies that lacked detailed immigration data.27 28 Results of our
study are likely generalisable to other countries with
a similarly large and heterogeneous immigrant population
(eg, UK, Australia).31 39 Given that there is evidence to sug-
gest deaths of undetermined intent may include a proportion
of homicides,25 26 a sensitivity analysis was undertaken and
found that the socioeconomic gradient of deaths of unknown
intent were similar to homicide. Our team has previously
shown that at least a proportion of undetermined intent
deaths may be misclassified suicides, which likely contributes
to the discrepancies identified (ie, different high-risk age
groups) in the analysis.40

Figure 2 Risk of homicide by duration of residence and by refugee status, restricted to immigrants to Ontario (homicide n= 486).
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The results should also be interpreted in context of the study
limitations. Due to the nature of the IRCC Permanent Resident
database, some immigrants may have been misclassified as long-
term residents, including those who arrived prior to 1985 and
those who landed outside Ontario. Nonetheless, those who
immigrated prior to 1985 would have resided in Canada for at
least 18 years prior to the initiation of the study period and
research demonstrates that over the years of residence, the socio-
economic characteristics and health of immigrants tend to resem-
ble that of the Canadian-born population.41 We employed an
area-based measure of SES rather than an individual-level mea-
sure; however, area-based measures of SES are associated with
health status,42 and produce similar findings as individual-level
measures when the geographic regions are small.43 Results of our
study may not be generalisable to temporary or undocumented
immigrants and refugees seeking asylum without permanent resi-
dency status, as these immigrants are not currently linkable with
existing databases. In an effort to maximise our sample size we
included all homicide deaths over the period of 1992–2012,
however, given that homicide is a rare outcome we were limited
in precision of some estimates, especially when stratifying by
multiple variables. While both sex-specific adjusted models did
not reach statistical significance, the strength of association is
large and the unadjusted model results were statistically signifi-
cant. Moreover, according to Kaufman, these findings are mean-
ingful in the context of immigration as they provide a true
depiction of the unadjusted racial disparities that exist.44

CONCLUSIONS
Our results suggest that female and male refugees have a higher
risk of homicide in comparison to long-term residents and non-
refugee immigrants. Given that Canada is currently experiencing
a rapid growth in the population of immigrants, one of the high-
est rates of any Western nation,39 the role that immigration
factors play in contributing to homicide is increasingly impor-
tant. Population-based public health interventions can effectively
reduce these types of violent outcomes45 46; however, we have
identified a need for more targeted interventions for refugees in
Canada where social vulnerabilities and cultural differences may
be contributing to risk of victimisation.
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Acknowledgements This study was supported by ICES, which is funded by an
annual grant from the Ontario Ministry of Health and Long-Term Care (MOHLTC). The
opinions, results and conclusions reported in this article are those of the authors and
are independent from the funding sources. No endorsement by ICES or the Ontario
MOHLTC is intended or should be inferred. Parts of this material are based on data
and information compiled and provided by the Canadian Institute for Health
Information (CIHI) and Immigration, Refugees and Citizenship Canada (IRCC), and the
Office of the Registrar General (ORG). However, the analyses, conclusions, opinions
and statements expressed herein are those of the authors, and not necessarily those of
MOHLTC, CIHI, IRCC or ORG.

Contributors LCR, PD and MO’N conceived the manuscript. MO’N and EB ran all
analyses. JL and KK contributed to the study conceptualisation and analytic plan.
MO’N and LCR drafted the manuscript. All authors edited, critically reviewed and
approved the final content of the manuscript.

Funding This study was funded by a Canadian Institutes for Health Research
Operating Grant (FRN-142498). LCR is supported by a Canada Research Chair in
Population Health Analytics.

Competing interests None declared.

Patient consent for publication Not required.

Ethics approval This study obtained ethics approval from the Research Ethics Board
at the University of Toronto (Protocol 32405).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data may be obtained from a third party and are not
publicly available.

Author note In 2018, the Institute formerly known as the Institute for Clinical
Evaluative Sciences formally adopted the initialism ICES as its official name.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially, and
license their derivative works on different terms, provided the original work is properly
cited, appropriate credit is given, any changes made indicated, and the use is non-
commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Laura C Rosella http://orcid.org/0000-0003-4867-869X

REFERENCES
1 Rutherford A, Zwi AB, Grove NJ, et al. Violence: a priority for public health? (Part 2).

J Epidemiol Community Health 2007;61:764–70.
2 World Health Organization. The global status report on violence prevention

Luxembourg: World Health organization, 2014. Available: https://www.who.int/vio
lence_injury_prevention/violence/status_report/2014/en/ [Accessed 24 Jun 2019].

3 Statistics Canada. Homicide in Canada, 2017, 2018. Available: https://www150
.statcan.gc.ca/n1/pub/85-002-x/2018001/article/54980-eng.htm [Accessed 19 Jun 2019].

4 Elgar FJ, Aitken N. Income inequality, trust and homicide in 33 countries. Eur J Public
Health 2011;21:241–6.

5 Riddell CA, Harper S, Cerdá M, et al. Comparison of rates of firearm and Nonfirearm
homicide and suicide in black and white Non-Hispanic men, by U.S. State. Ann Intern
Med 2018;168:712–20.

6 Sheats KJ, Irving SM, Mercy JA, et al. Violence-Related disparities experienced by
black youth and young adults: opportunities for prevention. Am J Prev Med
2018;55:462–9.

7 Dahlberg LL, Ikeda RM, Kresnow MJ. Guns in the home and risk of a violent death in
the home: findings from a national study. Am J Epidemiol 2004;160:929–36.

8 Saunders NR, Macpherson A, Guan J, et al. Unintentional injuries among refugee and
immigrant children and youth in Ontario, Canada: a population-based cross-sectional
study. Inj Prev 2018;24:337–43.

9 Norredam M, Olsbjerg M, Petersen JH, et al. Are there differences in injury mortality
among refugees and immigrants compared with native-born? Inj Prev 2013;19:100–5.

10 Lu C, Ng E. Healthy immigrant effect by immigrant category in Canada. Health Rep
2019;30:3–11.

11 Statistics Canada. Immigration and ethnocultural diversity: key results from the 2016
census, 2018. Available: https://www150.statcan.gc.ca/n1/daily-quotidien/171025/d
q171025b-eng.htm [Accessed 3 Jul 2019].

12 MacPherson D, Gushulak B. Migrants and the epidemiology of psychiatric disorders in
Canada. Toronto: University of Toronto Press, 2010.

13 Durbin A, Moineddin R, Lin E, et al. Mental health service use by recent immigrants
from different world regions and by non-immigrants in Ontario, Canada: a
cross-sectional study. BMC Health Serv Res 2015;15:336–36.

What is already known on this subject

► Homicide is a largely preventable cause of premature death and
an extreme expression of violence.

► Social vulnerabilities, including low socioeconomic status (SES)
and income inequality have been recognised as important
contributors to risk of homicide and have become targets for
population-based prevention strategies.

What this study adds

► There are large area-level SES gradients observed with risk of
homicide victimisation by immigrant status.

► Female and male refugees have a higher risk of homicide in
comparison to long-term residents and non-refugee immigrants.

► Refugees have been identified as a population in need of targeted
interventions to reduce risk of homicide victimisation.

O’Neill M, et al. J Epidemiol Community Health 2020;74:1028–1034. doi:10.1136/jech-2019-213249 1033

Research report
copyright.

 on M
arch 31, 2021 by guest. P

rotected by
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech-2019-213249 on 9 D
ecem

ber 2019. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-4867-869X
https://dx.doi.org/10.1136/jech.2006.049072
http://dx.doi.org/10.1136/jech.2006.049072
https://www.who.int/violence_injury_prevention/violence/status_report/2014/en/
https://www.who.int/violence_injury_prevention/violence/status_report/2014/en/
https://www150.statcan.gc.ca/n1/pub/85-002-x/2018001/article/54980-eng.htm
https://www150.statcan.gc.ca/n1/pub/85-002-x/2018001/article/54980-eng.htm
https://dx.doi.org/10.1093/eurpub/ckq068
https://dx.doi.org/10.1093/eurpub/ckq068
http://dx.doi.org/10.1093/eurpub/ckq068
https://dx.doi.org/10.7326/M17-2976
https://dx.doi.org/10.7326/M17-2976
http://dx.doi.org/10.7326/M17-2976
https://dx.doi.org/10.1016/j.amepre.2018.05.017
http://dx.doi.org/10.1016/j.amepre.2018.05.017
https://dx.doi.org/10.1093/aje/kwh309
http://dx.doi.org/10.1093/aje/kwh309
https://dx.doi.org/10.1136/injuryprev-2012-040336
http://dx.doi.org/10.1136/injuryprev-2012-040336
https://dx.doi.org/10.25318/82-003-x201900400001-eng
http://dx.doi.org/10.25318/82-003-x201900400001-eng
https://www150.statcan.gc.ca/n1/daily-quotidien/171025/dq171025b-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/171025/dq171025b-eng.htm
https://dx.doi.org/10.1186/s12913-015-0995-9
http://dx.doi.org/10.1186/s12913-015-0995-9
http://jech.bmj.com/


14 Lofters A, Glazier RH, Agha MM, et al. Inadequacy of cervical cancer screening among
urban recent immigrants: a population-based study of physician and laboratory claims
in Toronto, Canada. Prev Med 2007;44:536–42.

15 Mental Health Commission of Canada. Immigrant, refugee, ethnocultural and racialized
populations and the social determinants of health, 2019. Available: https://www
.mentalhealthcommission.ca/sites/default/files/2019-03/irer_report_mar_2019_eng.pdf
[Accessed 10 Nov 2019].

16 Bhuyan R, Osborne B, Zahraei S, et al. Unprotected, unrecognized Canadian immi-
gration policy and violence against women, 2008–2013. Toronto: University of
Toronto, 2014. https://source.sheridancollege.ca/cgi/viewcontent.cgi?
article=1004&context=fahcs_publications

17 Stratton J, Mowat DL, Wilkins R, et al. Income disparities in life expectancy in the city of
Toronto and region of peel, Ontario. Chronic Dis Inj Can 2007;32:p208–15.

18 Statistics Canada. Homicide offences, number and rate, by province and territory,
2015. Available: https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pi
d=3510006801 [Accessed May 23 2019].

19 Chiu M, Lebenbaum M, Lam K, et al. Describing the linkages of the immigration,
refugees and citizenship Canada permanent resident data and vital statistics death
registry to Ontario’s administrative health database. BMC Med Inform Decis Mak
2016;16:135.

20 Matheson FI DJ, Smith KLW, Moineddin R, et al. Ontario marginalization index
(ON-MARG) user guide version 1.0. Toronto: Centre for Research on Inner City
Health, St Michael’s Hospital, 2012.

21 Matheson FI, Dunn JR, Smith KLW, et al. Development of the Canadian marginalization
index: a new tool for the study of inequality. Can J Public Health 2012;103:S12–16.

22 Canada S. Postal CodeOM conversion file plus (PCCF+) version 6C, reference guide.
statistics Canada catalogue no 82-E0086-XDB. Ottawa: Minister of Industry, 2011.

23 Kralj B. Measuring rurality - RIO2008_BASIC: methodology and results. Toronto:
Ontario Medical Association Economics Department, 2009.

24 Citizenship and Immigration Canada. Immigration overview – permanent and temporary
residents: citizenship and immigration Canada, 2015. Available: https://www.canada.ca/
en/immigration-refugees-citizenship/corporate/reports-statistics/statistics-open-
data.html [Accessed 3 Jul 2019].

25 Overpeck MD, Brenner RA, Trumble AC, et al. Infant injury deaths with unknown
intent: what else do we know? Inj Prev 1999;5:272–5.

26 Andreev E, Shkolnikov VM, Pridemore WA, et al. A method for reclassifying cause of
death in cases categorized as "event of undetermined intent". Popul Health Metr
2015;13:23.

27 Bos Vet al. Ethnic inequalities in age- and cause-specific mortality in the Netherlands.
Int J Epidemiol 2004;33:1112–9.

28 Ikram UZ, Mackenbach JP, Harding S, et al. All-cause and cause-specific mortality of
different migrant populations in Europe. Eur J Epidemiol 2016;31:655–65.

29 Alisic E, Groot A, Snetselaar H, et al. Children bereaved by fatal intimate partner
violence: a population-based study into demographics, family characteristics and
homicide exposure. PLoS One 2017;12:e0183466.

30 Rossiter KR YS, Baobaid M, Al Jamal A, et al. Domestic homicide in immigrant and
refugee populations: Culturally-Informed risk and safety strategies. London: Canadian
Domestic Homicide Prevention Initiative, 2018.

31 Saunders NR, Chiu M, Lebenbaum M. Suicide and self-harm in recent immigrants in
Ontario, Canada: a population-based study. Can J Psychiatry 2019.

32 Statistics Canada. Inequality in Canada: What’s New in the 2000s?2014. Available:
https://www150.statcan.gc.ca/n1/en/pub/11f0019m/11f0019m2014364-eng.pdf?s
t=CYsJsyGb [Accessed 1 Jul 2019].

33 De Maio FG. Immigration as pathogenic: a systematic review of the health of
immigrants to Canada. Int J Equity Health 2010;9:27.

34 Curtis S, Setia MS, Quesnel-Vallee A. Socio-geographic mobility and health status:
a longitudinal analysis using the National population health survey of Canada. Soc Sci
Med 2009;69:1845–53.

35 DesMeules M, Gold J, Kazanjian A, et al. New approaches to immigrant health
assessment. Can J Public Health 2004;95:I22–6.

36 Rasmussen A, Smith H, Keller AS. Factor structure of PTSD symptoms among West and
central African refugees. J Trauma Stress 2007;20:271–80.

37 Fazel M, Wheeler J, Danesh J. Prevalence of serious mental disorder in 7000
refugees resettled in Western countries: a systematic review. Lancet
2005;365:1309–14.

38 Kuo BCH, Chong V, Joseph J. Depression and its psychosocial correlates among older
Asian immigrants in North America: a critical review of two decades' research. J Aging
Health 2008;20:615–52.

39 Statistics Canada. Immigration and Ethnocultural Diversity in Canada, 2011. Available:
https://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-010-x/99-010-x2011001-
eng.cfm

40 Lachaud J, Donnelly P, Henry D, et al. Characterising violent deaths of undetermined
intent: a population-based study, 1999–2012. Inj Prev 2018;24:424–30.

41 Omariba DWR, Ng E, Vissandjée B. Differences between immigrants at various dura-
tions of residence and host population in all-cause mortality, Canada 1991–2006.
Popul Stud 2014;68:339–57.

42 Krieger N. Overcoming the absence of socioeconomic data in medical records: vali-
dation and application of a census-based methodology. Am J Public Health
1992;82:703–10.

43 Mustard CA, Derksen S, Berthelot J-M, et al. Assessing ecologic proxies for household
income: a comparison of household and neighbourhood level income measures in the
study of population health status. Health Place 1999;5:157–71.

44 Kaufman JS. Statistics, adjusted statistics, and Maladjusted statistics. Am J Law Med
2017;43:193–208.

45 Williams DJ, Currie D, Linden W, et al. Addressing gang-related violence in Glasgow:
a preliminary pragmatic quasi-experimental evaluation of the community initiative to
reduce violence (CIRV). Aggress Violent Behav 2014;19:686–91.

46 World Health Organization. Guns, knives and pesticides: reducing access to lethal
means, 2009. Available: https://www.who.int/mental_health/prevention/suicide/vip_
pesticides.pdf [Accessed 13 Jul 2019].

1034 O’Neill M, et al. J Epidemiol Community Health 2020;74:1028–1034. doi:10.1136/jech-2019-213249

Research report
copyright.

 on M
arch 31, 2021 by guest. P

rotected by
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech-2019-213249 on 9 D
ecem

ber 2019. D
ow

nloaded from
 

https://dx.doi.org/10.1016/j.ypmed.2007.02.019
http://dx.doi.org/10.1016/j.ypmed.2007.02.019
https://www.mentalhealthcommission.ca/sites/default/files/2019-03/irer_report_mar_2019_eng.pdf
https://www.mentalhealthcommission.ca/sites/default/files/2019-03/irer_report_mar_2019_eng.pdf
https://source.sheridancollege.ca/cgi/viewcontent.cgi?article=1004&context=fahcs_publications
https://source.sheridancollege.ca/cgi/viewcontent.cgi?article=1004&context=fahcs_publications
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3510006801
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3510006801
https://dx.doi.org/10.1186/s12911-016-0375-3
http://dx.doi.org/10.1186/s12911-016-0375-3
https://www.canada.ca/en/immigration-refugees-citizenship/corporate/reports-statistics/statistics-open-data.html
https://www.canada.ca/en/immigration-refugees-citizenship/corporate/reports-statistics/statistics-open-data.html
https://www.canada.ca/en/immigration-refugees-citizenship/corporate/reports-statistics/statistics-open-data.html
https://dx.doi.org/10.1136/ip.5.4.272
http://dx.doi.org/10.1136/ip.5.4.272
https://dx.doi.org/10.1186/s12963-015-0048-y
http://dx.doi.org/10.1186/s12963-015-0048-y
https://dx.doi.org/10.1093/ije/dyh189
http://dx.doi.org/10.1093/ije/dyh189
https://dx.doi.org/10.1007/s10654-015-0083-9
http://dx.doi.org/10.1007/s10654-015-0083-9
https://dx.doi.org/10.1371/journal.pone.0183466
http://dx.doi.org/10.1371/journal.pone.0183466
https://www150.statcan.gc.ca/n1/en/pub/11f0019m/11f0019m2014364-eng.pdf?st=CYsJsyGb
https://www150.statcan.gc.ca/n1/en/pub/11f0019m/11f0019m2014364-eng.pdf?st=CYsJsyGb
https://dx.doi.org/10.1186/1475-9276-9-27
http://dx.doi.org/10.1186/1475-9276-9-27
https://dx.doi.org/10.1016/j.socscimed.2009.08.004
https://dx.doi.org/10.1016/j.socscimed.2009.08.004
http://dx.doi.org/10.1016/j.socscimed.2009.08.004
https://dx.doi.org/10.1007/BF03403661
http://dx.doi.org/10.1007/BF03403661
https://dx.doi.org/10.1002/jts.20208
http://dx.doi.org/10.1002/jts.20208
https://dx.doi.org/10.1016/S0140-6736(05)61027-6
http://dx.doi.org/10.1016/S0140-6736(05)61027-6
https://dx.doi.org/10.1177/0898264308321001
https://dx.doi.org/10.1177/0898264308321001
http://dx.doi.org/10.1177/0898264308321001
https://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-010-x/99-010-x2011001-eng.cfm
https://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-010-x/99-010-x2011001-eng.cfm
https://dx.doi.org/10.1136/injuryprev-2017-042376
http://dx.doi.org/10.1136/injuryprev-2017-042376
https://dx.doi.org/10.1080/00324728.2014.915050
http://dx.doi.org/10.1080/00324728.2014.915050
https://dx.doi.org/10.2105/AJPH.82.5.703
http://dx.doi.org/10.2105/AJPH.82.5.703
https://dx.doi.org/10.1016/S1353-8292(99)00008-8
http://dx.doi.org/10.1016/S1353-8292(99)00008-8
https://dx.doi.org/10.1177/0098858817723659
http://dx.doi.org/10.1177/0098858817723659
https://dx.doi.org/10.1016/j.avb.2014.09.011
http://dx.doi.org/10.1016/j.avb.2014.09.011
https://www.who.int/mental_health/prevention/suicide/vip_pesticides.pdf
https://www.who.int/mental_health/prevention/suicide/vip_pesticides.pdf
http://jech.bmj.com/

	Introduction
	Methods
	Study design
	Data sources
	Outcomes
	Immigration status
	Statistical analysis
	Sensitivity analysis

	Results
	Sociodemographic characteristics of homicide deaths
	Deaths by homicide and SES
	Immigrant only subgroup analysis
	Sensitivity analyses

	Discussion
	Strengths and limitations

	Conclusions
	Correction notice
	Contributors
	Funding
	Competing interests
	Patient consent for publication
	Ethics approval
	Provenance and peer review
	Data availability statement
	Author note
	ORCID iD
	References

