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Suicide Rates by Lethal Means and Occupational Group Among
US Workers, 2013-2019
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Joseph E. Cavanaugh, PhD, and Carri Casteel, PhD

Objective: The aim of the study was to calculate rates of suicide by lethal
means and occupational group during 2013-2019 for US workers. Methods:
This descriptive study included suicide rates for workers 2465 years of age
which were calculated using decedents from the National Violent Death
Reporting System and population estimates from the American Community
Survey Public Use Microdata Sample. Rates were stratified by lethal means, oc-
cupation, and biological sex. Results: Firearm-related suicides rates were
highest among construction and extraction; installation, maintenance, and repair;
and protective service occupations. Poisoning-related suicide rates were highest
among arts, design, entertainment, sports, and media; construction and extraction;
and healthcare practitioners and technical occupations. Conclusions: Occupa-
tional groups with access to firearms at work and low-wage jobs have higher rates
of firearm-related suicide. Future investigations should examine how occupa-
tional access to firearms contributes to suicide risk among workers.
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S uicide is a growing problem among US workers. As of June 2024,
approximately 63% of the US civilian noninstitutionalized popula-
tion, 16 years and older were in the labor force with approximately
96% of the labor force employed.! Suicide is the sixth leading cause
of death among most of those who are working age (25-64 years)
and the suicide rate for this age group continues to increase.23
Workers spend a significant amount of time at work,* where work-
place exposures like job stress can increase suicide risk.> Moreover,
suicide negatively affects co-workers and the employers. Suicide of a
co-worker leads to grief, lower productivity, and social isolation.¢ It
is estimated that suicide cost the US over 502 billion dollars during
2019 and 2020 in lost wages, healthcare costs, and future quality
of life.”

LEARNING OUTCOMES

After completing this enduring educational activity, the learner
will be better able to:

e Describe the major occupational groups with the highest sui-
cide rates by lethal means and biological sex.

e Summarize which minor, broad, and detailed occupational
groups have the highest firearm-related suicide rates among
the five major occupational groups with the highest firearm-
related suicide rates.

Workers in specific occupations are at particularly elevated risk
for suicide. A recent study using 1 year (2016) of National Violent
Death Reporting System data showed that workers in construction
and extraction; installation, maintenance and repair; arts, design, enter-
tainment, sports, and media; and transportation and material moving
have high rates of suicide.> Workers in certain occupations may also
have higher rates of firearm-related suicides, which represented ap-
proximately 52% of all suicides in the US during 2001-2022.2 Previ-
ous studies using US data show that workers in certain occupational
groups are more likely to use a firearm in a fatal suicide compared to
other lethal means (eg, drug overdose, hanging). Individuals employed
as farmers,® construction workers,® police officers,3? maintenance and
repair workers, ! firefighters,!! pharmacists,!2 and physician assistants!3
are more likely than workers in other occupations or the general public to
use a firearm in the suicide compared to other lethal means. The litera-
ture also suggests that firearm-related suicides are more likely to occur
among male workers compared to female workers, who are more likely
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Suicide Rates by Occupation

to die by poisoning-related suicide.>!4-1¢ However, no national study
has examined which occupational groups have the highest rates of fire-
arm-related suicide or examined suicide by lethal means in the US.

As suicides continue to increase among worker populations,
identification of workers in occupational groups with the highest sui-
cide rates by lethal means can inform workplace suicide prevention
programs. Current programming focuses on general awareness and re-
sources for mental health!7-1? and does not address work-related fac-
tors related to a given occupation like having access to firearms at
work. The objective of this study was to examine US rates of suicide
by occupation and lethal means during 2013-2019.

METHODS

Data Sources and Study Population

All suicides among US workers ages 25—64 years during 2013—
2019 were acquired from the National Violent Death Reporting Sys-
tem (NVDRS). The NVDRS is a case-only, national population-based
surveillance system of all violence-related fatalities (suicide, homi-
cide) occurring in the US.20 Data are abstracted from law enforcement
reports, coroner/medical examiner reports, toxicology reports, and
death certificates, and include characteristics about the suicide dece-
dent (eg, demographics, mental health and substance use, relationship
and life stressors, job problems) and variables related to the weapon
used (if any).2 By 2020, the NVDRS was tracking violent deaths
for all 50 states, the District of Columbia, and Puerto Rico.20 The
NVDRS data for this study included suicides recorded during 2013—
2019. NVDRS data during 2020 and 2021 were available but not used
in this study due to the potential differential effect of the COVID-19
pandemic on the incidence of suicides across occupations.

Denominator data for rate calculations was acquired from the
American Community Survey Public Use Microdata Sample (ACS-
PUMS). The ACS is a nationally representative, census-based survey
conducted annually among the US population.?! The ACS-PUMS was
used in this study because the full ACS dataset only provides aggre-
gated data, whereas the ACS-PUMS provides deidentified, individ-
ual-level data.2! ACS-PUMS is a subset of ACS representing approx-
imately 66% of the respondents completing the ACS. ACS-PUMS
provides survey weights which were applied to the denominator data
to generate national population estimates and standard errors and is
publicly available at no cost.22 ACS-PUMS data were downloaded
using the 5-year average data for each year of 2013-2019 and used
as denominator data to calculate rates of suicide overall and by occu-
pational group and biological sex.

Suicide decedents recorded in the NVDRS with an occupation
at the time of death during 20132019 were examined. Suicide dece-
dents categorized with a major Standard Occupational Classification
(SOC) code as “not in workforce” [97-0000]; “military” [98-0000];
and “missing, unknown, inadequate response to code” [SOC = 99-
0000] were excluded from the study. Only suicide decedents aged
25-64 years were included to align denominator estimates from
ACS-PUMS with the working age population. Additionally, only sui-
cide decedents with a known lethal mean were included given that the
analyses focused on differences in suicide by lethal means. This ex-
cluded 0.8% of the suicide decedents aged 25—64 years with an iden-
tifiable occupation at the time of death. The total study population in-
cluded 92,642 suicide decedents.

Variables

Suicide is defined in the NVDRS as an intentional violent death
against oneself and includes ICD-10 codes X60-X84, Y87.0, and
U03.20 Lethal means is defined in the NVDRS as the type of weapon
used to inflict the fatal injury.20 It is captured from the death certificate,
coroner/medical examiner report, and/or law enforcement report and
recorded as one of the following: firearm, nonpowder gun, sharp in-
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strument, blunt instrument, poisoning, hanging/strangulation/suffoca-
tion, personal weapons (eg, fists, feet, and hands for actions such as
punching, kicking, and hitting), fall, explosive, drowning, fire/burns,
motor vehicle (eg, buses, motorcycles), other transport vehicle (eg,
trains, planes, boats), intentional neglect (eg, starving oneself), biolog-
ical weapons, shaking, and other (eg, taser, electrocution, nail gun, ex-
posure to environment/weather). Firearm-related suicides were those
where the lethal means documented in the NVDRS was “firearm.”
Poisoning-related suicides and asphyxiation-related suicides were
those where the lethal means documented in the NVDRS were “poi-
soning” and “hanging, strangulation, suffocation,” respectively. All
other lethal means suicides were those where the lethal means docu-
mented in the NVDRS were any of the other lethal means. Decedents
with unknown or missing lethal means (» =759, 0.8%) were excluded.
The usual occupation of the decedent as recorded on the death
certificate, defined as the longest held occupation by the decedent,
was the NVDRS variable used in this study.2? It is coded using the
2018 Standard Occupational Classification (SOC) system, which is
organized using a six-digit, tiered system with four levels of aggrega-
tion based on the type of work the occupations perform. The major oc-
cupational group is the largest category followed by minor occupa-
tional group, broad occupational group, and detailed occupational
group. The 2010 SOC codes in ACS-PUMS were cross-walked to
the most recent 2018 SOC coding structure in the NVDRS using the
NIOSH Industry and Occupation Computerized Coding System.23

Analysis

Rate estimates of all suicides, firearm-related suicides, poisoning-
related suicides, asphyxiation-related suicides, and all other lethal
means suicides were calculated, by major, minor, broad, and detailed
occupational group and biological sex during 2013-2019. Weighted esti-
mates, with 95% confidence intervals, were calculated. Previous studies
examining suicide by occupation suggest deaths by suicide differ by bio-
logical sex and should be calculated separately.3:10 Per NVDRS guide-
lines, rate estimates with numerators less than 20 were not reported.20

The broad and detailed occupational groups with unexpectedly
high suicide rates were further evaluated for accuracy. The weighted
proportion of workers in a given occupational group from ACS-
PUMS was compared to the proportion of workers from Bureau of La-
bor Statistics data.! Where broad and detailed occupational groups
with proportions that were dissimilar, rates were calculated at the next
highest SOC code level until the proportions were similar. ACS-
PUMS did not provide population estimates for all detailed occupa-
tional groups due to data suppression (defined as an occupational
group with less than 10,000 people in the US in ACS-PUMS).24
Therefore, rates could not be reported for these occupational groups.

Because of the number of SOC codes, only minor, broad, and
detailed occupational groups with the five highest firearm-related sui-
cide rates among the major occupational groups with the five highest
firearm-related suicide rates were reported in this study. All suicide
rates by biological sex for minor (Appendix A, Appendix B, http://
links.lww.com/JOM/B988), broad (Appendix C, Appendix D, http://
links.lww.com/JOM/B988), and detailed (Appendix E, Appendix F,
http://links.lww.com/JOM/B988) occupational groups are provided
in the appendices. All analyses were conducted using SAS 9.4 (SAS
Institute Inc., Cary, NC) and STATA 18 (StataCorp LLC, College
Station, TX). Authors adhered to the STrengthening the Reporting of
OBservational studies in Epidemiology guidelines (see Supplemental
Digital Content, STROBE Checklist, http://links.lww.com/JOM/B989).

RESULTS

Among the 92,642 suicide decedents in the study population,
approximately 80% of the suicide decedents were male (n = 73,493)
compared to 20% female (n = 19,146) (three suicide decedents had
missing biological sex) (Table 1). Firearm-related suicides represented

835

Copyright © 2025 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited.



Soupene et al

JOEM e Volume 67, Number 10, October 2025

TABLE 1. Rates of Suicide by Major Occupational Group and Biological Sex During 2013-2019

Firearm- Poisoning- Asphyxiation- All Other Lethal
All Suicides Related Suicides Related Suicides Related Suicides Means Suicides
Rate (per 100,000 Rate (per 100,000 Rate (per 100,000 Rate (per 100,000 Rate (per 100,000
Biological Sex n ‘Worker-Years) n Worker-Years) ‘Worker-Years) n ‘Worker-Years) n ‘Worker-Years)

Male 73,493 28.0 37,272 13.3 7,146 2.8 23,869 7.8 5,206 2.1

(27.9-28.2) (13.3-13.3) (2.8-2.8) (7.7-1.8) (2.1-2.1)
Female 19,146 9.3 5,819 2.8 6,403 29 5,404 2.5 1,514 0.6

(9.3-9.4) (2.7-2.8) (2.9-3.0) (2.5-2.5) (0.6-0.6)

46.5% of the study population (n = 43,091) with asphyxiation-related
suicides (n = 29,273, 31.6%) and poisoning-related suicides
(n= 13,549, 14.6%) having the second and third highest numbers, re-
spectively. All other lethal means represented the remaining 7.3%
(n = 6720) of suicide decedents.

The overall suicide rate in the study population was higher
among male workers (28.0 per 100,000 male worker-years in the US
in 2013-2019) compared to female workers (9.3 per 100,000 female
worker-years in the US in 2013-2019) (Table 1). The firearm-related
suicide rate for male workers (13.3 per 100,000 worker-years) was
higher than the poisoning-related suicide rate (2.8 per 100,000
worker-years), asphyxiation-related suicide rate (7.8 per 100,000
worker-years), and all other lethal means suicide rate (2.1 per
100,000 worker-years); however, the firearm-related suicide rate
among female workers (2.8 per 100,000 worker-years) was similar
to the poisoning-related suicide rate (2.9 per 100,000 worker-years)
and asphyxiation-related suicide rate (2.5 per 100,000 worker-years).

The major occupational groups with the five highest firearm-
related suicide rates (per 100,000 US worker-years 25-64 years in
2013-2019) among male workers were in the following: (1) construc-
tion and extraction (25.9); (2) installation, maintenance, and repair
(23.7); (3) protective service (21.7); (4) personal care and service
(19.7); and (5) farming, fishing, and forestry (18.3) (Table 2). The ma-
jor occupational groups with the five highest firearm-related suicide
rates (per 100,000 US worker-years 25—64 years in 2013-2019)
among female workers were in the following: (1) protective service
(7.9); (2) construction and extraction (7.2); (3) installation, mainte-
nance, and repair (6.2); (4) arts, design, entertainment, sports, and me-
dia (4.0); and (5) personal care and service (3.9).

The major occupational groups with the five highest poisoning-
related suicide rates (per 100,000 US worker-years 25-64 years in
2013-2019) among male workers were in the following: (1) healthcare
practitioners and technical (4.9); (T2) personal care and service (4.7);
(T2) construction and extraction (4.7); (4) arts, design, entertainment,
sports, and media (4.6); and (5) installation, maintenance, and repair
(3.6) (Table 2). The major occupational groups with the five highest
poisoning-related suicide rates (per 100,000 US worker-years 25—
64 years in 2013-2019) among female workers were in the following:
(1) personal care and service (4.8); (2) arts, design, entertainment,
sports, and media (4.7); (T3) installation, maintenance, and repair
(4.5); (T3) healthcare practitioners and technical (4.5); and (5) con-
struction and extraction (3.7).

The major occupational groups with the five highest asphyxia-
tion-related suicide rates (per 100,000 US worker-years 25-64 years in
2013-2019) among male workers were in the following: (1) construc-
tion and extraction (21.3); (2) arts, design, entertainment, sports, and
media (17.3); (3) personal care and service (17.0); (4) farming, fish-
ing, and forestry (14.4); and (5) installation, maintenance, and repair
(12.6) (Table 2). The major occupational groups with the five highest
asphyxiation-related suicide rates (per 100,000 US worker-years 25—
64 years in 2013-2019) among female workers were in the following:
(1) construction and extraction (8.0); (2) arts, design, entertainment,
sports, and media (6.1); (3) installation, maintenance, and repair
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(4.2); (4) personal care and service (4.1); and (5) food preparation
and serving (3.9).

Within each of the major occupational groups with the five
highest rates of firearm-related suicide, a summary of the highest rates
(per 100,000 US worker-years 25-64 years in 2013-2019) for the minor,
broad, and detailed occupational groups are provided for males (Table 3)
and females (Table 4). Among male worker decedents, the minor oc-
cupational group with the highest rate of firearm-related suicide in
construction and extraction was extraction workers (47.3) (Table 3).
The highest rates among the broad and detailed occupational groups
were from brickmasons, blockmasons, and stonemasons (154.1)
followed by plumbers, pipefitters, and steamfitters (71.0).

Vehicle and mobile equipment mechanics, installers, and re-
pairers and millwrights had the highest firearm-related suicide rate
(29.7) among male installation, maintenance, and repair minor occu-
pational groups with millwrights having the highest rate among de-
tailed occupational groups (42.7) (Table 3). Among male protective
service occupations, law enforcement workers had the highest fire-
arm-related suicide rate (25.7) among minor occupational groups,
while bailiffs, correctional officers, and jailers had the highest rate
among broad occupational groups (29.2).

Funeral service workers had the highest firearm-related suicide
rate (32.9) among male personal care and service occupational groups,
while fitness trainers and aerobics instructors had the highest rate
among the detailed occupational groups (62.6), followed by morti-
cians, undertakers, and funeral directors (36.6) (Table 3). Fishing
and hunting workers had the highest rate of firearm-related suicides
(45.6) among the male farming, fishing, and forestry minor occupa-
tional groups.

Among the protective services major occupational group, the
broad occupational groups with the highest firearm-related suicide
rates (per 100,000 US worker-years 25-64 years in 2013-2019)
among female workers were police officers (15.9) and bailiffs, correc-
tional officers, and jailers (12.4) (Table 4). Because of data suppres-
sion, rates for broad and detailed occupational groups among con-
struction and extraction and installation, maintenance, and repair oc-
cupational groups could not be calculated. Among female arts,
design, entertainment, sports, and media major occupational groups,
artists, and related workers among broad occupational groups (14.0)
had the highest firearm-related suicide rate (Table 4). Animal care
and service workers (6.7), and specifically nonfarm animal caretakers
(5.5) had the highest firearm-related suicide rates among the female
personal care and service major occupational group.

DISCUSSION

Firearm-related suicide rates were highest among workers in
specific occupational groups. Among male workers in major occupa-
tional groups, construction and extraction and installation, mainte-
nance, and repair workers had the highest firearm-related suicide rates
which corresponds with previous findings examining suicide rates by
all lethal means combined.? The third highest firearm-related suicide
rate among male workers was observed for those in protective
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TABLE 3. (Continued)

-
=
<

Firearm-Related

Firearm-Related

Firearm-Related

Suicide Rate*

Detailed Occupational

Suicide Rate*

Suicide Rate*

Major Occupational

Group

(95% CT)

n 95% CI) Broad Occupational Group n 95% CI) Group n

Minor Occupational Group

403
(39.4-41.3)

95

Logging workers

456
(44.3-46.9)

74

Farming, fishing, and forestry Fishing and hunting workers

37.1
(36.3-37.9)

103

Forest, conservation, and

logging workers
Agricultural workers

119
(11.8-12.0)

171

*Rate per 100,000 worker-years 25-64 years of age.

FNo additional occupational groups.

—, Unknown values due to data suppression (<20 decedents) or limited occupational groups.

services, who are also issued firearms as part of their job. Female
workers in construction and extraction and protective services had
the highest rates of firearm-related suicide which corresponds with
previous studies of suicide across all lethal means.? Female installa-
tion, maintenance, and repair workers had the third highest firearm-re-
lated suicide rate. No prior information is available about female
workers in this occupation due to a low number of suicides observed
in a single-year study.?

Workers within construction and extraction; installation, main-
tenance, and repair; and protective service occupational groups were
previously found to be more likely to use a firearm in their death.8-
10 Construction and extraction and installation, maintenance, and re-
pair occupational groups may have more personal access to firearms
because they are male-dominated industries3-14-1¢ and have more
workers classified as low socioeconomic status,?5 which both factors
increase the risk of firearm-related suicide. Future studies should as-
sess personal access to firearms among these occupational groups.
For protective services specifically, access to firearms at work may
contribute to the increased firearm-related suicide rate.2® Previous lit-
erature has observed that law enforcement and security guards have
the third- and fourth-highest workplace suicide rates across all occupa-
tional groups, respectively,?” and that over 80% of law enforcement
suicides involved a work-issued firearm.28-2 However, this associa-
tion may also be due to workers in these occupations having more fa-
miliarity—and less fear—with using firearms, as suggested by the In-
terpersonal Theory of Suicide.3® While we are unable to distinguish
whether the firearm was used from work or home, this finding sug-
gests access to firearms should be considered for interventions within
this occupational group.

Several broad and detailed occupational groups had especially
high rates of firearm-related suicide among male decedents. These oc-
cupational groups included plumbers, pipefitters, and steamfitters and
brickmasons, blockmasons, and stonemasons for construction and ex-
traction workers; millwrights and mechanics (small engine and auto-
motive) for installation, maintenance, and repair workers; and bailiffs,
correctional officers, and jailers and police officers for protective ser-
vice occupations. Future investigations should focus on these groups
given that they contribute to the highest firearm-related suicide rates
of these major occupational groups.

Firearm-related suicide rates were almost five times higher
among male decedents compared to female decedents. This corre-
sponds with findings from national surveillance? and previous
studies3-3! that suggest males are more likely to die from firearm-re-
lated suicide compared to females. This may be due in part to men hav-
ing more personal ownership of firearms—and therefore, more famil-
iarity with firearms—compared to females.3!-32 This may be why con-
struction and extraction; farming, fishing, and forestry; and
installation, maintenance, and repair occupational groups, which are
male-dominated,!%-16 have high rates of firearm-related suicide. Hav-
ing more familiarity with firearms may also suggest why female
workers in protective service occupations had the highest rate of fire-
arm-related suicide compared to other occupational groups.

Different occupations emerged as having the highest rates of
other lethal means of suicide. Poisoning-related suicide rates were
highest among healthcare practitioners and technical; personal care
and service; and arts, design, entertainment, sports, and media occupa-
tional groups. For healthcare practitioners and technical workers, hav-
ing access to drugs at work may be a contributing factor to these
suicides.2¢ Future investigations should consider how access to drugs
at work contributes to suicide among health care workers.

This study has limitations. While we were able to identify occu-
pations with high rates of suicide, there were many occupational
groups where we could not calculate rates because there were fewer
than 20 suicide decedents?® We used 7 years of NVDRS data to max-
imize the number of decedents in each occupational group to reduce
the possibility of suppression. There are also limitations of using usual
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occupation from the death certificate to identify a person’s occupation,
including underreporting of occupational groups for females, non-
White populations, less educated individuals and young people
(<30 years).33 We only included decedents if they were between the
ages of 25 and 64 years. This is consistent with other studies and sug-
gestions for working with mortality occupational data to limit misclas-
sification that may occur with young and retired individuals.3-34 We
did not include decedents with a “missing, unknown, or inadequate re-
sponse to code” SOC code but observed that a higher proportion of
suicide decedents with this SOC code were younger, female, non-His-
panic Black, and less educated. This may be due to the nature and
types of occupations of decedents from more marginalized communi-
ties. The differential ability to identify occupation for these population
groups is consistent with previous studies.33-35 Generalizability of our
study findings should consider the differential identification of occu-
pation for younger, female, and non-Hispanic black US workers.

CONCLUSIONS

This study identified that workers in construction and extrac-
tion; installation, maintenance, and repair; protective service; and
farming, fishing, and forestry occupational groups had high rates of
firearm-related suicide. Workers in occupations with financial insecu-
rity, access to firearms at work, and male-dominated occupations had
higher rates of firearm-related suicide compared to workers in other
occupational groups, suggesting that both work-related and psychoso-
cial factors should be considered in developing workplace suicide pre-
vention initiatives for US worker populations. Future investigations
should consider how work-related factors like access to lethal means
contribute to the risk of suicide.
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