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Abstract

Purpose.—Individuals with poor physical and mental health may face elevated risk for suicide,
particularly suicide by firearm.

Methods.—This retrospective cohort study used statewide, longitudinally-linked ED patient
record and mortality data to examine 12-month incidence of firearm suicide among emergency
department (ED) patients presenting with a range of physical health problems. Participants
included all residents presenting to a California ED in 2009-2013 with nonfatal visits for somatic
diagnoses hypothesized to increase suicide risk, including myocardial infarction, congestive heart
failure, cerebrovascular disease, chronic obstructive pulmonary disease, diabetes, cancer, back
pain, headache, joint disorder, and injuries. For each patient diagnostic group, we calculated rates
of firearm suicide per 100,000 person-years and standardized mortality ratios (SMRs) relative to
the demographically matched California population.

Results.—Firearm suicide rates per 100,000 person-years ranged from 9.6 (among patients
presenting with unintentional injury) to 55.1 (patients with cancer diagnoses), with SMRs from
1.48 to 7.45 (all p<0.05). SMRs for patients with cardiovascular conditions ranged from 2.45
to 5.10. Males and older individuals had higher firearm suicide rates, and there was substantial
between-group variability in the proportion of suicide decedents who used a firearm.

Conclusions.—ED patients presenting with deliberate self-harm injuries, substance use,
and cancer were especially at risk for firearm suicide. To avoid missed suicide-prevention
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opportunities, EDs should implement evidence-based suicide interventions as a best practice for
their patients.
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Suicide; firearm; emergency department

In 2018, 61.5% of all firearm deaths in the United States were suicides, and 50.5% of all
suicides involved a firearm (1). Moreover, between 2001 and 2018 firearm suicide rates rose
18% overall, and even more among demographic subgroups (e.g., women) (1). A growing
consensus indicates that means restriction strategies, such as legislation regulating access to
firearms (e.g., permit-to-purchase laws and extreme risk protection orders), are effective at
preventing firearm suicides (2-8). While necessary, these community-based interventions are
likely insufficient to address the burden of firearm suicide deaths. Efforts that focus on early
identification of and selective prevention among individuals with elevated risk for firearm
suicide will also be important (9,10).

Prior research suggests that firearm suicide decedents differ in important ways from suicide
decedents who use other means, offering potential insight into subpopulations of high-risk
individuals who could be targeted for screening and intervention efforts (11). For example,
firearm suicide decedents are more likely than other suicide decedents to be male, older, and
of non-Hispanic white or black race/ethnicity (12,13); to have access to firearms (14,15),

to lack a documented history of psychiatric problems and/or psychiatric treatment (15-17),
and to be suffering from serious physical illness or disability (16,17). Specific to this last
association, firearm suicide decedents — particularly males — are more likely than other
suicide decedents to have recently experienced or been hospitalized for injury, substance
use, cardiovascular disease, cancer, and other chronic illnesses (16,17). Suicide by any
means is also associated with decedent history of major physical health conditions, even
after accounting for comorbid mental health and substance use problems (18-20).

The associations between physical health conditions and firearm suicide risk suggest

that patients seen in healthcare settings may be an important population to target for
firearm suicide prevention (21). Indeed, the Zero Suicide campaign (22) — a health care
system organizational commitment to safer suicide care — is based on research indicating
that suicidal individuals frequently make healthcare visits prior to their deaths (16,23),

and that provider-based screening and brief intervention strategies may reduce suicidal
behavior (24,25). Although the Zero Suicide campaign calls for broad implementation of
screening and intervention, most suicide prevention programs in healthcare settings still
target individuals exhibiting overtly suicidal or self-harming behavior. Interventions specific
to firearm suicide prevention, however, may have better success if targeted to high-risk
individuals who do not exhibit overt suicidality — since suicide attempts involving a firearm
are usually the person’s initial attempt (26) and usually fatal (16,17). Identifying subsets of
healthcare patients with physical health problems who face elevated risk of firearm suicide
would inform the development of clinical practice guidelines, screening instruments, and
lethal means counseling strategies (27-29).
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Identifying these patients, who may represent “missed opportunities” for suicide prevention,
requires a prospective design that follows patients from an index healthcare visit and
ascertains their subsequent firearm suicide mortality outcomes. To our knowledge, no such
studies exist (30), largely due to the low base rate of firearm suicide and scarcity of
databases that link healthcare and mortality records. Most previous research examining
individual-level risk factors for firearm suicide relies upon case series or case-control
designs (e.g., (13,15-17,31)). The only prior cohort studies focused on firearm ownership
(32,33) or risk factors specific to military personnel (34).

Here, we contribute to this sparse literature by examining rates of firearm suicide

mortality in selected groups of emergency department (ED) patients. EDs are a promising
healthcare setting for reducing population suicide risk (21,35), as ED patients have higher
concentrations of suicide risk than outpatients (36-38), comprise a larger proportion and
broader spectrum of the population than hospitalized patients (39,40), and are already the
site of effective intervention programs (24,41). We focused on patients with somatic illness
diagnoses that prior research identified as potentially associated with elevated risk of firearm
suicide, including various chronic illnesses, cancer, non-cancerous pain conditions, and
injuries (16-20). To contextualize these findings, we also examined patients with substance
use or mental health problems known to be strongly associated with suicide risk (42).

METHODS

Data

We obtained discharge data from the California Office of Statewide Health Planning and
Development (OSHPD) on all visits between 2009-2013 to all California-licensed EDs by
individuals aged =5 years with a California residential zip code (n=51,951,260). OSPHD
also provided information on all individuals in this ED cohort to the California Department
of Public Health Vital Records, which assessed vital status in California death records and
provided information on date and underlying cause of death for all matching decedents who
died in 2009-2013 (excluding those who died out of state, <1% of the total), the most recent
years of mortality data available. Probabilistic linkage matching was implemented based on
patient’s social security number (SSN), gender, birthdate, race/ethnicity, and zip code of
residence. All data obtained and used by the study team were de-identified. This study was
approved by the Institutional Review Boards of the California Health and Human Services
Agency and the University of California, Merced.

Data for the current study initially included all patient ED visit records with a valid SSN at
which the patient was discharged alive (n=44,545,676; 85.8%). We retained all patient visits
that received a principal /nternational Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) diagnosis included in one of our diagnostic groups of interest
(n=17,292,539). We constructed these diagnostic groups based on prior literature (18,43,44).
The groups were as clinically specific as possible while maximizing statistical power, given
the rare outcome. There were six chronic illness groups (myocardial infarction, congestive
heart failure, cerebrovascular disease, chronic obstructive pulmonary disease (COPD),
diabetes, and all other chronic illnesses, defined following the Charlson Comorbidity Index
(45)); cancer (45); four non-cancerous pain condition groups (back pain, headache, joint
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disorders, and other pain conditions) (43); three injury groups (unintentional, assault, and
deliberate self-harm injuries); mental disorder; and substance use. Specific ICD-9-CM codes
used to define each diagnostic group are shown in the Table 1 footnote.

A unique patient could have multiple qualifying visits in a diagnostic group during the study
period; only his or her first-occurring visit was retained for analysis (hereafter, the “index
visit”). Patients could be members of multiple diagnostic groups. Diagnostic group-specific
counts of total visits and total unique patients are shown in Appendix Figure 1. For all index
visits resulting in patient discharge or transfer to another facility, the index date was the date
of ED presentation. For visits that resulted in a same-hospital admission, the index date was
the date of hospital discharge from the associated hospitalization (46).

We extracted age-, gender-, and race-specific counts of firearm suicide deaths in California
in 2009-2013, and corresponding population denominators, from the Center for Disease
Control’s WONDER compressed mortality files database (47). These files are derived from
death certificates collected by the states and are considered complete (48).

Our primary outcome of interest was death within one year of the index date by firearm
suicide. Firearm suicide was defined as any death with ICD-10 codes X72, X73, or X74
as the immediate cause of death. The secondary outcome was death by suicide from any
mechanism (ICD-10 codes X60-X84, Y87.0, or U03).

Patient demographic characteristics were examined for purposes of description,
heterogeneity analyses, and to calculate standardized mortality ratios. These characteristics
included sex (male, female), age group (5-24, 25-44, 45-64, >65 years), race/ethnicity
(collapsed into non-Hispanic white, non-Hispanic black, Hispanic, Asian/Pacific Islander,
other), and insurance status (private, Medicaid, Medicare, self-pay/other).

We calculated crude mortality rates per 100,000 person-years of follow-up for firearm
suicide death and any suicide death in the year after the index date, for each patient
diagnostic group separately. Person-time accrued to a given diagnostic group was calculated
as beginning on each patient’s index visit date for that group and ending on the patient’s
date of death, 365 days after his or her index visit, or Dec. 31, 2013, whichever was earliest.
Individuals who did not link to California mortality records from 365 days after the index
date were presumed alive for this period. Decedents were treated as censored on their date of
death.

We calculated annualized standardized mortality rate ratios (SMRs) as the ratio of the
observed numbers of deaths in each ED patient group to expected deaths in that group.
Confidence intervals around SMRs (95% CIs) were calculated using Fisher’s exact method.
The numbers of expected deaths in California for 2009-2013 for firearm suicide were
calculated using the Centers for Disease Control and Prevention WONDER mortality
database, standardized to the distribution of sex, age category, and race/ethnicity category of
the respective ED diagnostic groups.
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Within each diagnostic group, we further calculated age-, sex-, and race/ethnicity-specific
rates of firearm suicide, and used Cox proportional hazards regression models to test for
group differences (17,49-51). Younger, female, and Hispanic individuals were used as the
reference categories in these analyses, based on research showing reduced suicide risk in
these groups (38). Lastly, because there is heterogeneity in the likelihood of using a firearm
in the event of a suicide attempt (12,52), we calculated proportion of each patient group’s
total suicide deaths that involved a firearm. Statistical analyses were conducted using Stata
14.0 (StataCorp LP).

RESULTS

Cohort characteristics

A total of 8,684,782 ED patients had index visits in at least one diagnostic group. The
average follow-up time was 341.3 days. There were 1,254 total firearm suicide deaths
observed in the study population, accounting for approximately 17% of all firearm suicide
deaths in California during the study period (53). The crude firearm suicide in California
during this period was 4.1 per 100,000 (1).

Firearm suicide rates

Firearm suicide rates in the year after index visit within each patient diagnostic group

are shown in Table 1. Rates among patients presenting with chronic illnesses were high,
ranging from 11.8 per 100,000 (COPD patients) to 30.2 per 100,000 (congestive heart failure
patients). The corresponding SMRs indicated that chronic illness patients were 2.3t0 5.1
times more likely than the demographically matched population to die by firearm suicide; all
95% Cls around these SMR estimates excluded the null.

Patients with a cancer diagnosis had a very high 12-month firearm suicide rate of 55.1 per
100,000, more than seven times higher than the demographically matched population (SMR:
7.45, 95% CI: 5.91, 9.28).

Firearm suicide rates among patients in the non-cancerous pain groups were somewhat
lower than those in the chronic illness and cancer groups. The lowest rate was among
headache patients, at 7.4 per 100,000, and the highest was among back pain patients, at 14.0
per 100,000. These rates were all significantly higher than the demographically matched
population, with SMRs ranging from 1.48 (95% ClI: 1.10, 1.94) to 2.79 (95% ClI: 2.32, 3.33).

Firearm suicide rates among injury patients varied substantially. The highest observed rate
was in the deliberate self-harm patient group (88.7 per 100,000), whose firearm suicide rate
was nearly 18 times higher than that of the demographically matched California population
(SMR: 17.7, 95% CI: 14.6, 21.1). The lowest rate was among unintentional injury patients
(9.6 per 100,000), who were approximately two times more likely than the California
population to die by firearm suicide (SMR: 1.9, 95% ClI: 1.8, 2.1).

ED patients presenting with mental disorder or substance use had high firearm suicide
rates (42.3 per 100,000 and 40.6 per 100,000, respectively). Notably, these rates were
comparable to or slightly lower that of cancer patients. Compared to the demographically
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matched California population, firearm suicide rates among patients with mental disorder
(SMR: 8.09, 95% ClI: 7.14, 9.14) and substance use (SMR: 8.40, 95% ClI: 7.10, 9.88) were
approximately 8-fold higher.

Heterogeneity in firearm suicide rates by demographic characteristics

Hazard rates of firearm suicide were 3 to 18 times higher among male patients compared to
female patients, a significant difference in every diagnostic group (Table 3; Appendix Figure
2). Older patient age was generally associated with higher risk of firearm suicide, although
the strength of this pattern varied by patient group (Table 3; Appendix Figure 3). In most
diagnostic groups, individuals of non-Hispanic white race had significantly higher firearm
suicide rates than Hispanic patients; statistical power was more limited for the other race
groups and estimates were imprecise (Table 3; Appendix Figure 4).

Firearm suicides as a proportion of all suicide deaths

There was considerable heterogeneity across diagnostic groups in the proportion of total
suicide deaths accounted for by firearm suicides (Table 2 and Figure 1). The lowest
proportion was among deliberate self-harm patients, in whom firearm suicides accounted
for just 12.9% of all 924 suicide deaths. The highest proportion was among cancer patients,
in whom firearm suicides accounted for a striking 70.2% of 114 suicide deaths. In general,
firearm suicides accounted for higher proportions of suicide among cancer patients (70%)
and chronic illness patients (ranging from 33% to 67%) than among the other diagnostic
groups (13% to 36%).

DISCUSSION

This study represents, to the best of our knowledge, the first population-based examination
of firearm suicide rates among patients seen in the emergency department in the U.S. We
found that patients presenting with cancer, congestive heart failure, cerebrovascular disease,
and other chronic diseases had comparatively high rates of firearm suicide (3- to 8-fold
higher than the demographically matched population). Some of these rates were as high

as those found among patients presenting with mental disorder or substance use diagnoses.
Rates among patients presenting with non-cancerous pain conditions and injuries were
also elevated (1.5- to 2.8-fold higher than the general population). These findings strongly
reinforce the value of the emergency department as a “boundaried setting” in which to
implement firearm suicide prevention practices (21), and suggest that subgroups of patients
with physical health problems — not only patients with overt suicidality or other behavioral
health issues — could be promising targets for interventions such as lethal means and safe
storage counseling (54).

Our findings are consistent with U.S. case-control and case series studies showing
associations between death by firearm suicide and history of physical and mental illness
(16,17), as well as cohort studies documenting excess risk of suicide (by any means) among
patients with specific conditions like cancer (38,55). Our study advances this prior work

by assessing prospectively-assessed firearm suicide rates among multiple diagnostic groups
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1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Goldman-Mellor et al. Page 7

within a defined patient population, allowing for direct inference about which patient groups
might benefit most from firearm-specific suicide prevention efforts.

We also report, for the first time, substantial heterogeneity across patient groups in the
likelihood of using a firearm vs. other means, given death by suicide. For example, 70% of
suicides among cancer patients involved a firearm, as compared with 41% among COPD
patients and just 20% among assault injury patients. Surprisingly, the likelihood of using a
firearm was comparatively low among patients with mental disorder (21%) and substance
use problems (28%). Explanations for this heterogeneity are not clear, but may involve
differential access to or familiarity with guns, as well as socio-cultural norms around the
appropriateness of using firearms in suicidal crises (13,17,49,50,56,57). Prior work has
documented sociodemographic variation in rates of suicide using a firearm vs. other means,
but basing prevention efforts on sociodemographic risk indicators alone is challenging
(52,57). Our study provides actionable evidence that means safety/restriction approaches
specifically addressing firearms (e.g., screening for firearm access, promoting safe firearm
storage practices (58)) may be most useful for preventing suicide death in ED patients
presenting with cancer, cardiovascular disease, and chronic illnesses, who often suffer severe
distress and depression (59,60). This may be particularly appropriate for patients who are
also male, older, and/or non-Hispanic white.

There is broad public acceptance around health professionals initiating gun safety
conversations when these conversations involve a patient with known elevated risk for
firearm-related harm (61). Nevertheless, barriers remain: ED physicians often report
believing that most of their patients would not benefit from a discussion of firearm safety
(62), or express concern about “physician gag laws” that ostensibly prohibit practitioners
from inquiring whether patients own firearms or from delivering gun-safety messages (63)
(although such statutes do not apply when the information is relevant to the health of

the patient or others) (30). Future research should examine whether access to information
about which patients face excess risk of firearm suicide alters clinicians’ and policymakers’
attitudes towards offering respectful and effective patient counsel around firearm safety.

In addition, future work could leverage public health survey data or longitudinal patient
records to further probe the role of physical health problems in suicide risk, and utilize
machine learning predictive modeling methods to compute individualized firearm suicide
risk (64,65).

Strengths and limitations

Our study had several important advantages, including a large population-based cohort with
over eight million individual ED patients, from the largest and most diverse U.S. state;
comprehensive coding of external cause of injury, which is not available in all states; and
inclusion of suicide mortality outcomes from validated high-quality registers, which are also
not available in all states.

Several limitations should be considered when interpreting the results. Because the
sociodemographic characteristics of California differ from those of other states and because
California has a relatively low state suicide rate, the results may not generalize to the

entire US (1). Mortality data for ED patients who died outside of California were not
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available for this study, and there was some truncation bias among patients whose index
visits occurred in 2013; we expect these artefacts resulted in a slight downward bias on
both the absolute suicide rates in our ED groups. Diagnoses made in ED contexts are prone
to error and misclassification, and the assignment of patients to diagnostic groups could
thus be subject to misclassification. Furthermore, the administrative dataset lacked other
important information, such as patient clinical severity and socio-environmental risk factors
for suicide. Death determinations that classify whether a given death was a suicide are also
subject to misclassification for reasons related to stigma avoidance, legal/religious pressure,
and under-resourcing of death investigation systems; the typical result is under-counting

of suicides (66). In patients without a psychiatric diagnosis or history of mental health
treatment, coroners may be less likely to rule their deaths as suicide, so misclassification
could be differential based on patient group (67).

The high risk of firearm suicide following emergency department visits for specific

physical and behavioral health problems highlights the potential value of targeting these
patients for suicide prevention efforts — including targeted screening (68), safety planning
interventions (69), access to lethal means counseling, and caring postcards sent by hospital
staff after patient discharge (54) — if future research demonstrates that such interventions are
effective and cost-effective in these patient populations. Increasing clinical attention to the
psychological distress experienced by patients suffering from chronic illnesses, cancer, and
pain conditions may help address the public health burden of firearm suicide in the US.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Total suicide rate, and proportion of all suicide deaths that involved a firearm, by patient
diagnostic group.
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Table 1.

12-month rates of firearm suicide and associated SMRs among California emergency department patients
presenting in 2009-2013, according to patient diagnostic group.

Incidence rate per 100,000

Total unique person-years Standardized mortality ratio
) ) ~individuals Firearm suicide a
Diagnostic group in diagnostic group deaths, n Rate 95% ClI SMR 95% ClI
Chronic iIInessb
Myocardial infarction 181,715 22 135 8.9, 20.5 2.45 1.53,3.71
Congestive heart failure 238,096 60 30.2 23.4,38.9 5.10 3.89, 6.56
Cerebrovascular disease 331,106 53 17.9 13.7,235 3.24 2.43,4.23
COPD 743,180 85 11.8 9.6, 14.6 231 1.85, 2.86
Diabetes 189,889 22 12.0 79,183 2.34 1.47, 3.55
Other chronic illness 168,832 31 20.8 14.7,29.6 3.71 2.52,5.27
Cancer® 217,082 80 55.1 44.3, 68.7 7.45 5.91,9.28
Non-cancerous paind
Back pain 877,036 121 14.0 11.7,16.8 2.79 2.32,3.33
Headache 712,109 52 7.4 5.6,9.7 1.48 1.10, 1.94
Joint disorders 507,466 45 9.0 6.7,12.1 1.79 1.31,2.40
Other non-cancerous pain 320,672 43 13.8 10.2, 18.6 2.71 1.96, 3.65
Injurye
Unintentional injury 6,095,058 574 9.6 8.9,10.4 1.90 1.75,2.07
Assault injury 413,427 49 11.9 9.0,15.8 2.40 1.77,3.17
Deliberate self-harm injury 136,210 119 88.7 74.1,106.1 17.67 14.64,21.14
Mental disorderf 654,704 262 40.6 35.9,458 8.09 7.14,9.14
Substance use? 353,736 147 42.3 36.0,49.8 8.40 7.10,9.88

Abbreviations: Cl, confidence interval; COPD, chronic obstructive pulmonary disease.

aCaIcuIated from California data for 2009-2014 from CDC WISQARS (external causes), standardized to match the distribution of gender, age
category, and race/ethnicity category of the corresponding group from the ED cohort.

bChronic illness diagnostic groups’ ICD-9-CM codes: Myocardial infarction, 410.x, 412.x; congestive heart failure, 398.91, 402.01, 402.11,
402.91, 404.01, 404.03, 404.11, 404.13, 404.91, 404.93, 425.4-425.9, 428.x; cerebrovascular disease, 362.34, 430.x-438.x; COPD, 416.8, 416.9,
490.x-505.x, 506.4, 508.1, 508.8; diabetes, 250.0-250.3, 250.8, 250.9, 250.4-250.7; other chronic disease, 042.x-044.x, 070.22, 070.23, 070.32,
070.33, 070.44, 070.54, 070.6, 070.9, 093.0, 290.x, 294.1, 331.2, 334.1, 342.X, 343.X, 344.0-344.6, 344.9, 403.01, 403.11, 403.91, 404.02, 404.03,
404.12, 404.13, 404.92, 404.93, 437.3, 440.x, 441.x, 443.1-443.9, 446.5, 447.1, 456.0-456.2, 531.X-534.x, 557.1, 557.9, 570.%, 571.X, 572.2-572.8,
573.3,573.4,573.8, 573.9, 582.x, 583.0-583.7, 585.%, 586.x, 588.0, 710.0-710.4, 714.0-714.2, 714.8, 725.x, V42.0, V43.4, V42.7,V45.1, V56.X.

cCancer diagnostic group’s ICD-9-CM codes: 140-239, 258.02-258.03, 511.81, 789.x, 795.x, 796.70-796.76, V10.x, V12.72, \/58.x, V66.1-V66.2,
V67.1-V67.2.

dNon—cancerous pain diagnostic groups’ ICD-9-CM codes: Back pain, 720-724.x; headache, 339.0-339.x, 346.0-346.x, 784.0; joint disorders,
713-716.x, 718-719.x; other non-cancerous pain, 307.89, 307.81, 388.29, 729.1, 780.96, 800.0-804.x, 850.0-854.x, 907.0, VV155.2.

elnjury diagnostic groups’ ICD-9-CM codes: Unintentional injury, E000-E019.x, E029-E030.x, E800-E806.x, E810-E838.x, E840-E858.x, E860-
E888.x, E890-E928.x; assault injury, E960.0-E960.9; deliberate self-harm injury, E950.0-E950.8.
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fMentaI disorder diagnostic group’s ICD-9-CM codes: 293.8x, 295.x, 296.x, 297.x, 298.x, 300.0-300.5x, 300.89, 300.9, 308.0-308.9, 309.x,
311.0-314.x, V62.84.

gSubstance use diagnostic group’s ICD-9-CM codes: 291.x, 292.x, 303.x, 304.x, 305.00-305.03, 305.20-305.93, 357.5, 425.5, 535.3, 571.0-571.3,
648.30-648.34, 655.50-655.53, 760.71-760.73, 760.75, 779.5, 965.00-965.02, 965.09, 980.0, V65.42.
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Contribution of firearm suicides to total suicide deaths among patients seen in the emergency department,

according to patient diagnostic group.

Table 2.

Total suicide deaths

Incidence rate per

Percent of all suicide

N 100,000 95% ClI deaths that
Diagnostic group person-years involved a firearm
Chronic illness
Myocardial infarction 36 22.1 (15.9, 30.6) 61.1%
Congestive heart failure 89 44.8 (36.4, 55.1) 67.4%
Cerebrovascular disease 109 36.8 (30.5, 44.5) 48.6%
COPD 207 28.8 (25.1, 33.0) 41.1%
Diabetes 66 36.0 (28.3,45.9) 33.3%
Other chronic illness 63 424 (33.1,54.2) 49.2%
Cancer 114 78.6 (65.4, 94.4) 70.2%
Non-cancerous pain
Back pain 348 40.3 (36.3, 44.8) 34.8%
Headache 200 28.3 (24.6, 32.5) 26.0%
Joint disorders 151 30.3 (25.8, 35.5) 29.8%
Other non-cancerous pain 119 38.2 (31.9, 45.7) 36.1%
Injuries
Unintentional injury 1,624 27.2 (25.9, 28.6) 35.4%
Assault injury 235 57.1 (50.3, 64.9) 20.9%
Deliberate self-harm injury 924 688.3 (645.3, 734.2) 12.9%
Mental disorder 1,256 194.4 (184.0, 205.5) 20.9%
Substance use 531 152.9 (140.5, 166.5) 27.7%

Total suicide counts and incidence rates include suicide by any means.
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