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Highlights

•	 Between 2010 and 2019, a total of 
1035 British Columbians lost their 
lives and another 833 were seri-
ously injured due to firearms.

•	 Intentional self-harm made up 
46.4% of all firearm injuries and 
deaths in British Columbia.

•	 The highest rates were among men 
aged 15 to 34 years, and individu-
als in rural and remote areas of 
British Columbia.

•	 Neighbourhoods with less diverse 
populations, greater situational vul
nerability and higher economic 
dependency had higher rates of 
serious or fatal firearm injuries.

•	 Findings highlight the need for 
addressing firearm-related injuries 
at the root causes, through suicide 
prevention and poverty reduction, 
and promoting employment and 
education.
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Abstract

Introduction: Firearm-related injuries (FRI) are an important public health issue in 
Canada. This study aims to determine the incidence of FRI in British Columbia (BC) 
and examine the distribution according to demographics, intent, urban–rural residence 
and neighbourhood deprivation. 

Methods: De-identified data on deaths and hospitalizations (2010–2019) were retrieved 
from the BC Vital Statistics and the Discharge Abstract Database obtained from the BC 
Ministry of Health. We implemented the Canadian Index of Multiple Deprivation for the 
dissemination area–level marginalization. 

Results: A total of 1868 fatal and nonfatal FRI were included in our study, of which 
46.4% were due to self-harm. The annual injury rate was 3.93 per 100 000, with the 
highest rates among men aged 15 to 34 years. Rates were highest in rural and remote 
areas, in neighbourhoods with the least diverse ethno-cultural composition, and the 
greatest level of situational vulnerability and economic dependency. We did not observe 
significantly different rates across residential instability quintiles. The marginalization 
pattern for intentional self-harm was similar to the aggregated deprivation profile. While 
assaults were more common in neighbourhoods with higher levels of situational vulner-
ability and more diverse populations, unintentional injuries were more prevalent in 
neighbourhoods with higher levels of situational vulnerability.

Conclusion: This study revealed that the burden of FRI was not evenly distributed 
across demographic determinants, neighbourhood deprivation or urban–rural areas of 
residence throughout BC. We also observed different deprivation profiles across the 
various intents of injury and death. Findings highlight the need for addressing FRI at its 
root causes, by implementing system-level interventions focussed on suicide preven-
tion, poverty reduction, and promoting employment and education.

Keywords: firearms, Canada, socioeconomic factors, rural, suicide, injuries, gunshot, mortality

of 0.68 per 100 000 population.1 When 
comparing firearm-related suicide rates in 
high-income countries with populations 
greater than 10 million, Canada ranks 
third, after the US and Chile.2 At the same 
time, a Canadian study demonstrated that 
assault and unintentional injuries were 
the most common external causes of non-
fatal firearm hospitalizations and emer-
gency department (ED) visits, respectively.3 

Introduction 

Firearm-related injuries (FRI) are a sig
nificant public health issue in Canada. 
According to the Global Burden of Disease 
study, an estimated 875 fatal FRI occurred 
among Canadians in 2019, with the death 
rate being more than three times higher 
than rates in Australia, England and 

Ireland.1 With a disability-adjusted life 
years (DALYs) rate of 108.9 per 100 000 in 
2019, FRI were responsible for 39 789 DALYs 
among Canadians (3854 years of life lost 
and 35 935 years lived with disability).1 

Suicide accounts for more than three-
quarters of all firearm-related deaths in 
Canada, more than double the global rate 
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The rate of firearm-related violent crime 
in Canada began an upward trend in 2014, 
resulting in an increase of 20% in the six-
year period from 2015 to 2020 compared 
to the previous six years. In 2017, an 
increase in homicides in two provinces 
(British Columbia [BC] and Quebec [QC]) 
was responsible for the national increase 
in homicides. The increase in BC occurred 
in both urban and rural areas, which is 
partly explained by increased numbers of 
gang- and firearm-related homicides.4 The 
rise in firearm-related homicides in BC 
was due to increases in Vancouver (+7 
victims), Abbotsford-Mission (+4) and 
non-CMAs* (+10); the increase in QC 
was the result of the January 2017 mass 
shooting at a Québec City mosque (+6).4    

In 2020, notable increases in rates of fire-
arm-related violent crime were observed 
in some Canadian jurisdictions, including 
southern rural BC, where the rate increased 
by 34%.6 The estimated annual cost of 
violent firearm crime in BC amounts to 
$294.4 million, with human costs (includ-
ing health care, productivity and value of 
statistical life) making up 64% of the 
total, followed by criminal justice system 
and programming costs.7

While there are estimates that some 26% 
of Canadian households own at least one 
firearm, the distribution varies consider-
ably across provinces and territories.8 
According to the International Crime 
Victim Survey conducted in 1996, the 
majority of Canadian households that 
owned firearms possessed at least one 
long gun; while BC residents reported 
owning handguns more often than other 
Canadians (16% of gun owners).9 Another 
study on the regional variations in meth-
ods of self-protection by Canadians between 
1999 and 2004 revealed that British 
Columbians were two times more likely to 
own guns for protection and 10% more 
likely to carry weapons compared to resi-
dents of Ontario (ON).10 That study also 
demonstrated that Canadians living in 
rural areas were 2.3 times more likely to 
own guns, but had lower levels of weapon 
carrying, suggesting that living in rural 
areas might be influenced by a culture of 
firearm ownership used for hunting, pro-
tection against wild animals, self-defense 
against criminals and for entertainment. 10

Previous studies have demonstrated that 
neighbourhood deprivation is one of the 

key determinants of the incidence and 
severity of injuries, including FRI. For 
instance, a population-based study in ON 
demonstrated that young men living in 
the lowest-income urban neighbourhoods 
were overrepresented in nonfatal assault 
FRI.11 A study of the neighbourhood socio-
economic status of serious injuries in 
Greater Vancouver, BC, demonstrated 
higher rates of severe injury in areas with 
high social and material deprivation, with 
social deprivation explaining slightly more 
variation in the injury rates than material 
deprivation.12 The urban–rural divide has 
also been recognized as a determinant of 
the rate, type and outcome of FRI—due to 
the differences in the availability of fire-
arms and access to advanced prehospital 
and hospital trauma care.13,14 

Despite the notable burden and costs, the 
epidemiology of FRI and the distribution 
across deprivation levels and the urban–
rural spectrum have not been thoroughly 
examined in BC. Knowledge of the deter-
minants and patterns of FRI are essential 
to shape policies and practices in an effort 
to decrease the burden. Furthermore, 
much of the epidemiological literature on 
FRI draws on US studies. Thus, providing 
evidence on the Canadian context would 
be beneficial for prevention and policy 
making. The purpose of this study is to 
estimate the incidence rate of firearm-
related serious injuries and deaths among 
residents of BC, and to examine the rates 
across the neighbourhood deprivation 
spectrum and urban–rural area of resi-
dence. The objectives of this study are to 
determine (1) the crude and standardized 
rates of FRI in BC; (2) the temporal trend 
overall and according to intent across the 
study period; and (3) the distribution of 
FRI according to sex, age group, intent, 
firearm type, urban–rural area of resi-
dence and neighbourhood deprivation.

Methods 

Ethics approval

Ethics approval was granted by The 
University of British Columbia’s Children’s 
and Women’s Research Ethics Board, 
#H22-03453.

Data source and analysis

Following ethics approval, de-identified data 
on firearm-related deaths of BC residents 

between the 2010 and 2019 calendar years 
were retrieved from the BC Vital Statistics 
obtained from the BC Ministry of Health, 
through a data sharing agreement with 
the BC Injury Research and Prevention 
Unit (BCIRPU; data pulled Aug 2022). 
De-identified firearm-related hospitalization 
data were obtained from the Discharge 
Abstract Database (DAD) obtained from 
the BC Ministry of Health, retrieved 
through the BCIRPU, and the records per-
taining to in-hospital deaths (n  =  51) 
were removed to avoid the double-
counting of fatalities. DAD is a national 
database, managed by the Canadian 
Institute for Health Information (CIHI), 
which contains administrative, demographic 
and clinical information on hospital sepa-
rations (also called discharges) from all 
Canadian provinces and territories, except 
QC.

The main outcome variable in this study 
was a fatal or nonfatal injury secondary to 
firearms during the study period, as iden-
tified using the 10th revision of the 
International Statistical Classification of 
Diseases and Related Health Problems, 
Canadian Modification (ICD-10-CA) codes, 
and examined as counts, proportions and 
rates per 100 000 population. The explan-
atory variables included sex, age group, 
intent (assault, intentional self-harm, unin
tentional, legal intervention and undeter-
mined), firearm type (rifle, shotgun and 
larger firearm; handgun; BB gun; airgun; 
other specified; and unspecified firearm), 
neighbourhood deprivation quintile and 
urban–rural area of residence. 

We used the Canadian Index of Multiple 
Deprivation (CIMD), which can be used 
as a proxy for individual-level deprivation 
and marginalization.15 This geography-
based index has been developed by 
Statistics Canada based on 2016 census 
microdata at the dissemination area (DA) 
level, the smallest standard geographical 
area for which all census data are dissemi-
nated. CIMD allows for an in-depth under-
standing of area-level inequality using 
quintiles across four dimensions: ethno-
cultural composition, situational vulnera-
bility, economic dependency and residential 
instability. For each of the dimensions, the 
first quintile represents the least deprived 
area and the fifth quintile represents the 
most deprived. For the ethno-cultural 
composition, quintiles 1 and 5 represent 

* A CMA (census metropolitan area) is an area consisting or one of more adjacent neighbouring municipalities around a large urban area known as the urban core. A CMA must have a total 
population of at least 100 000 of which 50 000 or more live in the urban core. A non-CMA refers to a geographical region that does not meet the criteria of a CMA.5
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neighbourhoods with the least and most 
diverse population, respectively. In addi-
tion to the national level, three provincial 
and two regional CIMD indexes are avail-
able.15 The BC-specific index was linked to 
the administrative data, using DA as the 
common identifier. 

Firearm-related injury incidence rates per 
100 000 population across the 10-year 
study period were calculated by summing 
the total number of fatal and nonfatal 
injuries and dividing it by the BC popula-
tion for the same time period. Age- and 
sex-standardized, population-based, annual 
incidence rate of firearm-related injuries 
in BC were calculated using the 2016 
Census of Population as the standard pop-
ulation, to enable comparison with other 
provinces. Ninety-five percent confidence 
intervals (CIs) for rates were developed at 
each quintile across dimensions of the 
CIMD using the Wilson score interval.16 
Simple linear regression was implemented 
to investigate the temporal trends overall, 
and according to intent. 

The urban–rural area of residence was 
classified according to the seven-tier 
Community Health Service Area (CHSA) 
urban–rural categories (metropolitan, large 
urban, medium urban, small urban, rural 
hub, rural and remote), based on the 2016 
census.17 Health services in BC are deliv-
ered within five administrative health 
boundaries (known as health authorities), 
made up of 89 local health areas. Nested 
within local health areas, there are 218 
CHSAs and 7208 DAs. For the purpose of 
this study, the DA of the area of residence 
was used to identify the CHSA urban–
rural category, and injury rates were cal-
culated for each category. Frequencies for 
rural and remote areas were further aggre-
gated to facilitate comparison, as similar 
rates were observed in these two categories. 

Case fatality rate (CFR) was calculated as 
the proportion of fatal injuries due to fire-
arms, divided by the total number of fire-
arm-related injuries, stratified by the main 
study variables and reported as percentages. 

Data analysis was conducted using SPSS 
Statistics version 26 (IBM Corp., Armonk, 
NY, US) and the chi-square test was used 
to examine differences between the distri-
bution of intent and urban–rural area as 
well as between the CFR and urban–rural 
area, with the significance level of α ≤ 0.05.

Results

A total of 1868 BC residents sustained 
firearm-related injuries during the study 
period (55.4% fatal), an annual incidence 
rate of 3.93 per 100 000 and an age- and 
sex-standardized rate of 3.90 per 100 000 
population. The annual death rate by fire-
arms was 2.18, with a standardized rate of 
2.11 per 100 000 population. 

The mean (SD) age in years of included 
individuals was 43.4 (19.3); 34.7  (14.1) 
among nonfatal and 50.0  (20.0) among 
fatal cases. Injuries from intentional self-
harm accounted for 46.4% of FRI, fol-
lowed by assault injuries (29.2%) and 
unintentional injuries (19.1%). Distribu
tion of the frequency and rates of firearm 
injuries according to demographics, intent 
and urban–rural area of residence is 

provided in Table 1. The majority of 
injured individuals were male (91.8%). 
Females accounted for 13.0% of assaults 
and 13.6% of injuries with undetermined 
intent (vs. 9.3% of unintentional and 
4.6% of intentional self-harm injuries). 

There were no significant temporal trends 
in rates over the course of the study 
period, either overall or according to 
intent (Figure 1).

The highest rates of FRI (including all 
intents) were among those aged 15 to 24 
and 25 to 34 years: 5.69 (95% CI: 5.11–
6.33) and 6.20 (95% CI: 5.63–6.83), 
respectively (Table 1). The highest rates of 
unintentional injury and assault FRI were 
observed in these two age groups, while 
individuals aged 75 years and older had 
the greatest intentional self-harm rates by 

TABLE 1 
Frequency and rates of firearm injuries according to demographics, intent  

and urban–rural area of residence, British Columbia, 2010 to 2019

Characteristic Categories n (%)  Ratea (95% CI) CFR (%)

Sex
Male 1714 (91.8) 7.28 (6.95–7.63) 56.0

Female 154 (8.2) 0.64 (0.55–0.75) 48.7

Age group (years)

Under 15 23 (1.2) 0.33 (0.22–0.50) 21.7

15–24 338 (18.1) 5.69 (5.11–6.33) 37.9

25–34 410 (21.9) 6.20 (5.63–6.83) 37.6

35–44 267 (14.3) 4.24 (3.76–4.78) 44.6

45–54 275 (14.7) 3.91 (3.47–4.39) 57.5

55–64 245 (13.1) 3.68 (3.25–4.17) 77.6

65–74 162 (8.7) 3.57 (3.06–4.16) 87.0

75–84 105 (5.6) 4.34 (3.59–5.25) 95.2

≥ 85 43 (2.3) 4.11 (3.05–5.54) 93.0

Intent

Assault 545 (29.2) 1.15 (1.06–1.35) 36.1

Intentional self-harm 867 (46.4) 1.83 (1.71–1.95) 92.7

Unintentional 356 (19.1) 0.75 (0.68–0.83) 4.8

Legal intervention 41 (2.2) 0.09 (0.06–1.17) 24.4

Undetermined 59 (3.2) 0.12 (0.09–1.60) 11.9

Urban–rural

Metropolitan 590 (31.6) 2.59 (2.39–2.80) 41.2

Large urban 162 (8.7) 2.55 (2.19–2.97) 51.9

Medium urban 352 (18.8) 5.44 (4.90–6.04) 52.6

Small urban 168 (9.0) 5.07 (4.36–5.89) 61.3

Rural hub 107 (5.7) 4.86 (4.02–5.87) 69.2

Rural 398 (21.3) 8.01 (7.27–8.84) 72.4

Remote 27 (1.4) 7.84 (5.39–10.79) 74.1

Missing 64 (3.4) NA 59.4

Data source: BC Vital Statistics and the Discharge Abstract Database obtained from the BC Ministry of Health.

Abbreviations: BC, British Columbia; CFR, case fatality rate; NA, not available.

Note: Percentages represent relative frequencies in column; N = 1868.

a Rate per 100 000. 
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firearms (Figure 2). The highest age- and 
sex-specific FRI rates were observed among 
men aged 15 to 24 and 25 to 34 years: 
11.22 (9.77–12.29) and 11.16 (10.08–12.36) 
per 100 000 population, respectively (data 
not shown).

The highest rates of FRI were observed in 
rural and remote areas (8.00 per 100 000, 
95% CI: 7.44–9.00), accounting for 22.7% 
of FRI. The highest CFR was also observed 
in rural and remote areas, where 72.5% of 
FRIs were fatal, followed by 69.2% in 
rural hub; the lowest CFR was 41.2% in 
metropolitan areas (χ2 = 110.8; p < 0.001; 
df = 5; Table 1).

Assaults and unintentional injuries were 
overrepresented in metropolitan areas 
(50.1% and 41.9%, respectively), while 
34.3% of firearm-related intentional self-
harm occurred in rural and remote areas 
(χ2 = 236.9; p < 0.001; df = 20; Table 2).

Almost 21% of FRI were caused by rifles, 
shotguns or larger firearms; 10.9% by 

handguns; and 2.4% by nonpowdered 
guns (i.e. BB and airguns). The remainder 
were caused by “other” firearms (25.5%) 
or the type of firearm was missing 
(40.7%). Rifles, shotguns or larger fire-
arms were involved in more than a quar-
ter of intentional self-harm cases, but in 
fewer instances of unintentional injuries 
and assaults (17.7% and 12.7%, respec-
tively). Examining the firearm type across 
the urban–rural area of residence showed 
that FRI from rifles, shotguns or larger 
firearms were more common in small 
urban areas (33.9%), followed by rural 
hub (29.9%) and rural and remote areas 
(28.2%). In contrast, FRI from handguns 
were more frequent in large urban areas 
(15.4%), followed by metropolitan areas 
(12.7%). Stratifying by both intent and 
urban–rural area of residence further 
demonstrated that rifles, shotguns or 
larger firearms were involved in 36.3% of 
intentional self-harm cases that occurred 
in small urban areas, in 35.3% of uninten-
tional FRI in rural hubs and 30.0% of 
assaults in rural hubs.

A nonhomogenous distribution of FRI 
across the four dimensions of CIMD was 
observed, in which rates were greatest in 
neighbourhoods with the least diverse ethno-
cultural composition and in neighbour-
hoods with the most deprived situational 
vulnerability and economic dependency. 
Rates were not significantly different across 
quintiles of residential instability. Strat
ification by intent further revealed that the 
disparity in rates among the ethno-cul-
tural composition quintiles was mainly 
driven by differences in rates of inten-
tional self-harm, although higher FRI rates 
in the fifth quintile of situational vulnera-
bility were observed for intentional self-
harm, assault and unintentional injuries 
(Figure 3, A–D). 

FRI due to intentional self-harm were 
more common in neighbourhoods with 
less diverse populations (37.5% in quin-
tile 1 of ethno-cultural composition), and 
in higher levels of economic dependency 
and situational vulnerability (30.0% and 
27.8% in quintile 5 of the corresponding 

FIGURE 1 
Rates of firearm-related injuries by year and intent, British Columbia, 2010 to 2019

Data source: BC Vital Statistics and the Discharge Abstract Database obtained from the BC Ministry of Health.

Abbreviation: BC, British Columbia.

a “Other intents” include legal intervention and undetermined intent.
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FIGURE 2 
Rates of firearm-related injuries by age group and intent, British Columbia, 2010 to 2019

Data source: BC Vital Statistics and the Discharge Abstract Database obtained from the BC Ministry of Health. 

Abbreviation: BC, British Columbia.

Note: Rates pertaining to n < 5 are not shown due to data sharing policy.

a “Other intents” include legal intervention and undetermined intent.
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dimensions, respectively). Assault-related 
FRI were predominant in neighbourhoods 
with more diverse populations (34.1% in 
quintile 5), and in higher levels of situa-
tional vulnerability (28.8% in quintile 5). 
Unintentional FRI were more common in 
neighbourhoods with higher levels of situ-
ational vulnerability (28.4% in quintile 5; 
Table 3).

Discussion

This study revealed that the burden of 
serious firearm injuries and deaths was 
not evenly distributed across demographic 
determinants, neighbourhood deprivation 
and urban–rural areas of residence through
out BC. The annual rate of FRI leading to 
death or hospitalization in BC between 
2010 and 2019 was 3.93 per 100 000 popu-
lation (age- and sex-adjusted rate: 3.90 
per 100 000 population), which was simi-
lar to the standardized rate in ON (3.54 
per 100 000 population), but lower than in 

Nova Scotia (NS; 4.44 per 100 000 popula-
tion).11,13 Toigo et al.3 examined FRI rates 
in Canada using three administrative data-
bases capturing deaths, hospitalizations 
and ED visits and found significant differ-
ences across provinces and territories, 
which can be partially attributed to 
urban–rural differences in firearm owner-
ship. According to these researchers, the 
rates of firearm-related death and hospi-
talization in Canada—excluding hospital-
izations in QC—were 2.13 and 2.22 per 
100  000 population, respectively, for the 
study period (2016–2020). More than 
three-quarters of firearm-related hospital-
izations occurred in the three provinces of 
ON, Alberta (AB) and BC, while two-
thirds of firearm-related deaths occurred 
in ON, QC and AB.3 

Consistent with previous reports, the rate 
of FRI was highest in 2017 (4.51 per 
100 000).4 Nevertheless, no significant 
trends were detected across the study 

period, either overall or stratified by 
intent. The overall CFR in our study was 
55.4%; however, CFRs were higher in 
rural and remote areas and higher in older 
age groups. The overall CFR in this study 
was higher than that reported by Gomez 
et al. in ON, and may be related to the 
lower proportion of self-harm injuries in 
their study compared to the BC setting.11 
Another reason for the lower CFR in 
Gomez et al. might be that the investiga-
tors also included FRI visits at ED, lower-
ing the aggregate injury severities.11 In 
comparison, Karkada et al. reported major 
trauma patients in NS who sustained FRI, 
with a CFR of 72%, where 64.9% of the 
FRI were related to intentional self-harm.13 

British Columbians over the age of 
75  years had the highest rate of firearm-
related self-harm injuries (3.98 per 100 000 
population). The Canadian literature has 
highlighted that the proportion of firearm-
related suicide deaths (of all suicide 
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TABLE 2 
Demographic characteristics and urban–rural area of residence of firearm-related  

injuries stratified by intent, British Columbia, 2010 to 2019

Characteristic Categories 

Intent

Assault Intentional self-harm Unintentional Undetermined

n (%)
CFR 
(%)

n (%)
CFR  
(%)

n (%)
CFR  
(%)

n (%)
CFR  
(%)

Sex
Male 474 (87.0) 33.5 827 (95.4) 93.2 33 (9.3) 4.6 51 (86.4) 9.8

Female 71 (13.0) 53.5 40 (4.6) 82.5 323 (90.7) 6.1 8 (13.6) 25.0

Age group  
(years)

Under 15 NS NS 6 (0.7) 66.7 11 (3.1) 9.1 NS NS

15–24 135 (24.8) 34.8 84 (9.7) 85.7 104 (29.2) 6.7 12 (20.3) 8.3

25–34 198 (36.3) 34.8 89 (10.3) 91.0 99 (27.8) 1.0 17 (28.8) 17.6

35–44 92 (16.9) 32.6 96 (11.1) 92.7 63 (17.7) 0.0 6 (10.2) 0.0

45–54 66 (12.1) 37.9 137 (15.8) 89.1 49 (13.8) 4.1 6 (10.2) 0.0

55–64 34 (6.2) 44.1 176 (20.3) 96.6 22 (6.2) 9.1 13 (22) 23.1

≥ 65 16 (2.9) 68.8 279 (32.2) 95.3 8 (2.2) 50.0 NS NS

Urban–rurala

Metropolitan 266 (50.1) 36.1 146 (17.5) 95.2 145 (41.9) 1.4 14 (25.0) 7.1

Large urban 42 (7.9) 35.7 76 (9.1) 88.2 36 (10.4) 2.8 NS NS

Medium urban 110 (20.7) 32.7 160 (19.2) 90.0 66 (19.1) 3.0 11 (19.6) 9.1

Small urban 29 (5.5) 24.1 102 (12.2) 93.1 27 (7.8) 0.0 8 (14.3) 0.0

Rural hub 20 (3.8) 45.0 64 (7.7) 96.9 17 (4.9) 11.8 5 (8.9) 20.0

Rural and remote 64 (12.1) 42.2 286 (34.3) 93.4 55 (15.9) 18.2 15 (26.8) 20.0

Data source: BC Vital Statistics and the Discharge Abstract Database obtained from the BC Ministry of Health. 

Abbreviations: BC, British Columbia; CFR, case fatality rate; NS: not shown due to data sharing policy for counts less than 5. 

Note: The cases with legal intervention as the intent are not included in this table, due to small cell counts after stratification; percentages represent relative frequencies within each column. 

a The urban–rural data were missing for 64 individuals (3.4%) and the proportions are valid percentages among the cases not missing data.

deaths) significantly increases with age.18,19 
Several factors may contribute to this, 
including a greater proportion of older 
adults living in rural and remote areas of 
BC, bereavement of a close person, mental 
and physical health conditions and finan-
cial constraints, and thus, targeted inter-
ventions for older adults are warranted 
while using comprehensive approaches.20,21 

This study showed that the highest rate of 
FRI occurred in rural and remote areas, 
mainly driven by suicide among men aged 
over 45 years. Burrows et al. observed 
that the risk of death by firearm suicides 
was 3.4 times higher in rural and remote 
areas of Canada compared to very large 
urban areas, while such a difference was 
not detected for other measures of sui-
cide.22 Being male and living in rural areas 
were among the significant risk factors 
associated with suicide deaths among 
older adults in ON, as shown in another 
study utilizing linked health care adminis-
trative databases.23 While a literature 
review has suggested access to firearms, 
socioeconomic status, limited access to 

mental health services, stigma and social 
isolation as other contributing factors to 
higher firearm-related suicide mortality 
among older males in rural areas,24 addi-
tional research is required to examine this 
disparity across the life course. 

In our study, the information on the fire-
arm type was not available in a consider-
able proportion of records; however, rifles, 
shotguns or larger firearms were noted to 
be involved in 20.6% and handguns in 
10.9% of FRI. Finley et al., who examined 
the contributing factors of firearm-related 
in-hospital mortality in Canadian trauma 
centres, also reported that the firearm type 
was missing in around 50% of cases.25 
Similar to other Canadian studies, rifles, 
shotguns or larger firearms were more 
common in intentional self-harm injuries 
and among residents of small urban, rural 
hub and rural and remote areas. In con-
trast, injuries related to handguns were 
more prevalent in large urban and metro-
politan areas.26 

We observed higher FRI rates among indi-
viduals residing in neighbourhoods within 
the first quintile of ethno-cultural compo-
sition (i.e. areas with lower proportions of 
individuals who self-identify as a visible 
minority,† are foreign-born, have no knowl
edge of either official language or are 
recent immigrants). A population-based 
study of residents of ON aged 24 years 
and younger demonstrated that nonimmi-
grants had higher rates of unintentional 
FRI compared to immigrants; however, 
the rate of assault-related firearm injuries 
was similar.27 While there is a need for 
further exploration of injury rates and pat-
terns in immigrant populations in Canada, 
cultural factors and living in urban centres 
with high-density immigrant communities 
may be protective against the risk of expe-
riencing some types of injuries.28 

This study showed higher rates of FRI 
among individuals living in greater situa-
tional vulnerability. A study of the associ-
ation between suicide and homicide rates 
in the presence of firearm availability in 
Canadian provinces (1981–2016) concluded 

† Terminology used in the CIMD definition.
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FIGURE 3 
Rates of firearm-related injuries by neighbourhood deprivation quintiles stratified by intent, British Columbia, 2010 to 2019
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a Rate per 100 000 and 95% CI for each quintile.

FIGURE 3 (continued) 
Rates of firearm-related injuries by neighbourhood deprivation quintiles stratified by intent, British Columbia, 2010 to 2019
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TABLE 3 
Distribution of firearm-related injuries and case fatality rate according to quintiles  

of deprivation dimensions and intent, British Columbia, 2010 to 2019

Deprivation 
dimension

Q n (%)a CFR 
(%)

Intent

Assault Intentional self-harm Unintentional Undetermined

%
CFR  
(%)

%
CFR  
(%)

%
CFR  
(%)

%
CFR 
(%)

Ethno-cultural 
composition

1 492 (27.4) 67.1 13.6 37.5 37.5 92.6 23.7 11.1 35.2 10.5

2 385 (21.5) 64.4 16.9 42.7 26.7 91.9 16.4 7.1 27.8 13.3

3 330 (18.4) 52.7 17.6 24.7 18.9 92.4 18.7 1.6 16.7 11.1

4 250 (13.9) 50.8 17.8 44.7 10.5 93.1 16.1 3.6 11.1 16.7

5 336 (18.7) 34.5 34.1 33.3 6.5 98.1 25.1 1.2 9.3 0.0

Situational 
vulnerability

1 248 (13.8) 63.3 12.5 53.0 14.9 97.6 12.9 0.0 11.1 0.0

2 296 (16.5) 54.7 16.7 34.1 16.8 90.0 16.1 7.3 18.5 20.0

3 348 (19.4) 56.6 17.2 34.1 19.8 95.8 20.2 4.3 20.4 9.1

4 401 (22.4) 52.1 24.8 33.6 20.7 90.7 22.5 5.2 22.2 16.7

5 500 (27.9) 54.0 28.8 32.9 27.8 91.3 28.4 6.2 27.8 6.7

Economic 
dependency

1 296 (16.5) 53.7 15.2 38.8 15.9 92.4 20.8 5.6 9.3 20.0

2 361 (20.1) 47.6 25.9 32.1 15.0 98.4 24.0 1.2 18.5 10.0

3 344 (19.2) 54.7 19.5 39.8 19.1 89.9 18.4 3.2 24.1 0.0

4 337 (18.8) 58.5 19.3 32.4 20.0 94.6 15.2 5.8 18.5 10.0

5 455 (25.4) 61.3 20.1 38.7 30.0 90.8 21.6 9.5 29.6 18.0

Residential 
instability

1 263 (14.7) 62.4 11.0 32.8 17.8 95.3 12.6 0.0 14.8 12.5

2 353 (19.7) 60.9 16.7 44.3 21.8 93.4 19.3 6.1 16.7 11.1

3 398 (22.2) 59.0 20.6 39.4 23.9 92.0 21.3 8.2 24.1 15.4

4 389 (21.7) 54.5 25.8 40.4 19.7 91.5 21.3 4.1 20.4 18.2

5 390 (21.8) 43.3 25.9 24.8 16.8 92.1 25.4 4.6 24.1 0.0

Data sources: Injury data: BC Vital Statistics and the Discharge Abstract Database obtained from the BC Ministry of Health. Deprivation indices: Statistics Canada.

Abbreviations: BC, British Columbia; CFR, case fatality rate; Q, quintile.

Notes: The cases with legal intervention as the intent are not demonstrated in this table, due to small cell counts after stratification. Percentages represent relative frequencies  
within each column. 

a The deprivation quintile was missing for 75 individuals (4.0%) and the proportions are valid percentages among the non-missing cases.

that firearms legislation had no beneficial 
effect on the overall rates, while higher 
unemployment, low income and higher 
proportion of Indigenous population were 
directly associated with rates of firearm-
related suicide.29 The rates of FRI were 
also higher in neighbourhoods with greater 
economic dependency. This was similar to 
the findings of Gomez et al., who observed 
higher rates of FRI in areas of ON with the 
lowest neighbourhood income.11 

We did not observe significantly different 
rates across quintiles of residential insta-
bility. The results of previous studies of 
the association of community-level resi-
dential instability and FRI are mixed.30,31 
Areas with higher levels of residential 
instability may represent populations who 
face challenges in maintaining their place 
of residence and thus are susceptible to 

shifting relationships with the community, 
and are exposed to fluctuating levels of 
formal and informal supports.32 Further 
studies are required to examine the asso-
ciation of this neighbourhood-level depri-
vation dimension with FRI in the 
Canadian context. 

A novel finding of this study was different 
deprivation profiles across differing intents 
of injury and death. The pattern of mar-
ginalization for self-harm FRI cases was 
similar to the overall pattern (i.e. overrep-
resentation in areas with a less diverse 
population and with higher economic and 
situational vulnerability). This was expected, 
as 46.4% of the FRI were due to inten-
tional self-harm. While unintentional 
injuries were more prevalent in neigh-
bourhoods with higher levels of situa-
tional vulnerability, assaults were more 

common in neighbourhoods with more 
diverse populations as well as areas with 
higher levels of situational vulnerability. 
While small sample size after stratification 
by five deprivation quintiles and by intent 
did not allow statistical comparison within 
the strata, further studies are required to 
examine how the neighbourhood depriva-
tion patterns might differ across intents. 

As the CIMD has not been previously 
implemented to examine disparities in the 
context of FRI, there is limited evidence 
with which to compare our findings; how-
ever, Saunders et al. observed lower or 
similar rates of assaults among immigrant 
youths compared to nonimmigrants in 
ON, except for firearm assaults, and 
except for interpersonal injuries by cutting 
or piercing.27 
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The federal legislative and regulatory 
actions in Canada include the tightening 
of rules for obtaining firearms licenses 
and registration; limiting personal owner-
ship of handguns as well as the ability to 
buy, sell and transfer them within the 
country; implementing background checks 
for firearm purchases and taking away 
firearms licenses for those involved in 
domestic violence or criminal harassment; 
and mandatory firearms safety courses for 
first-time license applicants.33,34 

While public opinion polls have histori-
cally demonstrated strong support of 
Canadians for tougher gun laws, the 
Ending the Long-Gun Registry Act was a 
piece of legislation that generated much 
controversy, augmented by the increasing 
costs of licensing and registration. Ulti
mately, this act instituted a major policy 
change in 2012, eliminating the long-gun 
registry and requiring registration only for 
restricted firearms.35,36 Some scholars 
believe that the Common Sense Firearms 
Licensing Act further watered down sev-
eral aspects of the Canadian gun control 
policies in 2015, by loosening restrictions 
on the transportation of firearms within 
the province of possession. This act also 
drew criticism from pro-gun groups, as it 
required a classroom-based firearms safety 
course for first-time licensees; the groups 
argued that this resulted in undue hard-
ship for rural and northern residents.37,38 

The research to date evaluating the effec-
tiveness of Canada’s gun control legisla-
tion has produced mixed results, depending 
on the study period and outcomes of 
interest.10,18,39 While the multiplicity of 
contributing factors underlying FRI com-
plicates the ability to identify any single 
effective intervention, policy makers 
might need to accept this degree of uncer-
tainty and consider implementing pack-
ages of legal measures that are more likely 
to result in major benefits.40 Evidence 
from 130 studies across 10 jurisdictions 
suggests that in certain countries the 
simultaneous implementation of laws 
targeting multiple elements of firearms 
restrictions has been associated with a 
decreased number of firearm-related deaths.41 
While further investigation is required to 
explore the impact of legislation on FRI in 
Canada, there is a need for research and 
public education on the safe storage prac-
tices. A survey on the storage of house-
hold firearms in QC conducted in 1994 
demonstrated that 35% of respondents 
who kept long guns in their homes had 

failed to comply with Canadian firearm 
storage regulations.42 While the evidence 
supports the benefits of safe firearm stor-
age practices, having a gun in the home 
has shown to be associated with an 
increased risk of suicide as well as firearm 
homicide in the household.43,44 

The study findings highlight the need for 
addressing FRI at its root causes, by 
implementing system-level changes to 
reduce disparities. The intersectionality of 
material deprivation with FRI calls for 
examining the problem with a public 
health lens and adopting strength-based 
solutions focussed on poverty reduction, 
housing, employment and education.11,45 

While assault incidents in metropolitan 
areas are highlighted by the media, the 
burden of FRI in BC is mainly driven by 
suicide deaths in rural and remote areas. 
This emphasizes the importance of imple-
menting evidence-based suicide preven-
tion programs, including education on the 
safe storage of firearms, and promoting 
social connectedness and support, espe-
cially among older adult males, who 
might be otherwise neglected in the pre-
ventive initiatives.

Strengths and limitations

While our study is among the first to 
report the epidemiology of FRI in BC, it 
has some limitations, particularly that the 
results are based on existing data drawn 
from administrative databases. The esti-
mation of the rates was based on hospital-
ization and death records, and did not 
include ED visits. The National Ambulatory 
Care Reporting System (NACRS) is a tool 
for collecting data and reporting all levels 
of ambulatory care including ED visits in 
Canada. In BC, only 30 hospitals report 
ED data to the NACRS, and it excludes the 
external cause of injuries—needed for 
delineating FRI—which is not reported in 
the available provincial ED data.46 

Furthermore, the higher proportion of sui-
cide deaths noted in this study might be 
partially due to not including ED visits 
(without hospitalization). Cases of inten-
tional self-harm are usually more severe 
and would require hospitalization beyond 
the ED, whereas unintentional injuries 
may be sufficiently treated solely in an ED 
setting. This lack of consistency in the col-
lection and availability of specific data 
within the province and across Canada 

could have an impact on the reported FRI 
rates and comparability among provinces. 

Another limitation pertains to a lack of 
sufficient data necessary to parse out the 
FRI due to interpersonal violence (IPV). 
While some studies have explored the 
critical intersection of firearms access and 
IPV,47 we were not able to delineate cases 
of IPV from among all FRI related to 
assault. Future research is essential to 
examine the impact of Canadian legisla-
tion on gender-based violence. This is 
especially the case for the more recent act 
entitled An Act to amend certain Acts and 
to make certain consequential amend-
ments (firearms), which received Royal 
Assent in December 2023 and allows for 
an emergency prohibition order in order 
to remove firearms from individuals who 
may be a danger to themselves or others. 

In addition, some IPV survivors—espe-
cially in rural-remote areas—might not 
seek medical care after sustaining firearm 
injuries due to the fear of legal conse-
quences and stigma.48,49 While further 
studies are required to examine this in the 
Canadian context, it is less likely to have 
impacted our results due to the scope of 
our study including only hospitalizations 
and deaths.

A further limitation was the implementa-
tion of the neighbourhood multiple depri-
vation index as a proxy for individual-level 
information. The dissemination area–based 
index has the potential for ecological fal-
lacy, since not everyone who lives in an 
area identified as deprived is necessarily 
affected or marginalized in the same way. 
Nevertheless, in the absence of compre-
hensive individual-level information, this 
index is valuable, providing a profile of 
the population and potentially facilitating 
public health action, and this approach is 
generally accepted in the research 
literature.15 

In our setting, information on the urban–
rural area of residence was missing for 
3.4% of individuals, and the overall pro-
portion of missing information for deter-
mination of deprivation quintiles was 
4.0%. This missing proportion is consid-
ered small and is not expected to affect 
any interpretation of results.50 

An additional limitation of the study was 
the lack of availability of recent data, spe-
cifically, for 2020 to the present. The 
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coroner investigation processes can take 
several months before a final cause of 
death is assigned, and additional time 
might be required to update vital statistics 
registries. The social and economic cir-
cumstances around the COVID-19 pan-
demic and the postpandemic social and 
economic circumstances may have affected 
real and reported FRI rates and patterns, 
and further studies are needed to examine 
any impact. Despite this limitation, this 
study provides a baseline for the ongoing 
surveillance and policy making, as well as 
for examining the impact of public health 
interventions on the burden of FRI in the 
province. 

Conclusion

Between 2010 and 2019, a total of 1035 
British Columbians lost their lives, and 
another 833 were seriously injured, due to 
firearms. The highest rates of FRI were 
observed among men aged 15 to 24 and 
25 to 34 years; among residents of rural 
and remote areas; and in neighbourhoods 
with less diverse populations and greater 
situational vulnerability and economic 
dependency. 

The association between neighbourhood 
deprivation and FRI highlights the need 
for targeted interventions in overrepre-
sented populations. A multifaceted, col-
laborative approach by policy makers, 
public health professionals and health 
care providers is required to reduce pov-
erty and systemic inequalities, and to 
implement evidence-based suicide preven-
tion initiatives. While progress is being 
made to understand the incidence, deter-
minants, patterns and impacts of FRI 
across Canada and in other countries, 
much more needs to be done to move 
toward a safer societal approach to gun 
control, to address the underlying dispari-
ties and to effectively reduce the burden 
of FRI, especially among the overrepre-
sented populations. 
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