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Objectives. To test whether year-over-year strengthening of state-level firearm laws

is associated with decreases in workplace homicide rates.

Methods. In this time-series ecological study of working people in all 50 US states, we

used federal data onworkplace homicides by state and year from2011 to 2017, linked to

an index of state–year firearm laws, to characterize the regulatory environment (overall

and within legislative categories). We used generalized linear regression to model as-

sociations between changes in firearm laws and changes in workplace homicide rates

the following year.

Results. From 2011 to 2017, more than 3000 people died as a result of workplace

homicides; over that period, 23 states strengthened firearm regulations and 23 weak-

ened them. We modeled the impact of states strengthening laws within the in-

terquartile range (IQR; equivalent to adding 20.5 firearm laws). This change was

associated with a 3.7% reduction in the workplace homicide rate (95% confidence

interval [CI] = –3.86, –3.51). Positive IQR changes in specific categories of firearm

laws—concealed carry permitting (–5.79%; 95% CI= –6.09, –3.51), domestic violence–

related restrictions (–5.31%; 95% CI = –5.57, –5.05), and background checks (–5.07%;

95% CI = –5.32, –4.82)—were also associated with significant reductions.

Conclusions. Strengthening state-level firearm laws may reduce the population-level

mortality and morbidity burden posed by workplace homicides. (Am J Public Health.

2020;110:230–236. doi:10.2105/AJPH.2019.305405)

Gun violence is a public health crisis in
the United States.1 In 2017, 13 205

working-aged adults died from homicide by
firearm, the ninth-leading cause of death in
this age group.2 Overall, mortality due to
gun-related causes among individuals 18 to
64 years of age exceeds that of motor vehicle
crashes.

Despite the mortality and morbidity
burden attributable to firearms, the United
States has passed little federal legislation to
regulate their purchase, distribution, stor-
age, or use. Most firearm-related legislative
activity has occurred at the state level. Since
the early 1990s, every state has passed
policies either strengthening or weakening
restrictions on the sale, possession, and use
of firearms.3 On average, states have be-
come slightly more restrictive in their
firearm policies in the past 30 years,

particularly policies related to limitations
on gun ownership among domestic vio-
lence offenders and other high-risk in-
dividuals, although many have become
more permissive in areas such as “stand your
ground” laws and concealed carrying of
firearms.4

From a public health perspective, the
same structural barriers that have inhibited
federal legislation on gun violence also
restrict research into its determinants.5

However, a growing evidence base has

documented the relationship between
state-level firearm policy changes and
firearm-associated homicide rates.6 These
studies generally show that, at a population
level, background checks7 and regulations
for gun buyers (specifically permit to pur-
chase)8 are associated with reductions in—
although not elimination of—state-level
firearm homicide rates, even after state-level
social and demographic characteristics have
been taken into account. There is less evi-
dence of the relationship between firearm-
related homicides and other types of gun
control measures, such as limits on firearm
trafficking or bans on assault weapons or
high-capacity magazines.6 In addition, when
states strengthen firearm policies intended
to protect specific vulnerable populations
(e.g., children, domestic violence victims),
homicide rates in those groups tend to
decline.9,10

Each year, approximately 400 homicides
by firearm occur when people are at work,
accounting for about 9% of the approxi-
mately 4800 workplace fatalities occurring
in the United States annually.11 In addition
to mortality among victims, workplace
homicide can lead to broader morbidity in
the form of long-term trauma among co-
workers, who are often witnesses and
survivors. This trauma is exacerbated by
witnesses’ need to return to the scene of
the homicide each day to earn a living
themselves.12

In most research on workplace homicides,
national surveillance data have been used to
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identify trends in rates and subgroups of
workers at particular risk.13,14 A few small
studies of employer-level determinants of
workplace homicide have shown that ho-
micides aremore likely to occur atworkplaces
that permit weapons on site15 and under
working conditions such as solo work at night
or poor exterior lighting.16 However,
higher-level determinants of workplace ho-
micide are unknown. Specifically, to our
knowledge, there has been no research on
how the state-level policy environment is
associated with the likelihood of being killed
by another individual at work.

In this study, we assessed whether
strengthening of state-level firearm laws from
2011 through 2017 was associated with de-
creases in state-level workplace homicide
rates. Also, we tested for associations between
changes in subcategories of firearm laws and
workplace homicide rates.

METHODS
This study was a time-series ecological

investigation. Participants were any people
who worked for pay in each of the 50 US
states between 2011 and 2017.

Workplace Homicide Rates
Our outcome variable was workplace

homicide rates. We identified all workplace
homicides occurring in the United States
between 2011 and 2017 by state and year
using the Census of Fatal Occupational In-
juries (CFOI).17 CFOI, the national surveil-
lance system for tracking all occupational
fatalities occurring within the country, is a
federal–state cooperative program adminis-
tered through the US Department of Labor’s
Bureau of Labor Statistics. CFOI is considered
the definitive record of occupational fatalities
in the United States.

After a death occurs at work, information
about the fatality is compiled via data in-
cluding death certificates and records from
workers’ compensation, media, the Occu-
pational Safety and Health Administration,
and the company at which the event took
place. Two independent sources must con-
firm the work relatedness of a fatality if it is to
be entered into CFOI. CFOI classifies each
verified work-related fatality according to the

Occupational Injury and Illness Classification
System to document the nature, source,
secondary source, and event or exposure that
led to the fatality.17 Only fatalities experi-
enced by workers are included in CFOI
counts, even if a single event led to casualties
among both workers and patrons or clients.

Fatalities categorized as “intentional injury
by person” are classified by the Occupational
Injury and Illness Classification System as
homicides. The subcategories included in this
definition are as follows: intentional shooting
by another person; stabbing, cutting, slashing,
or piercing; hitting, kicking, beating, or
shoving; strangulation by another person;
bombing or arson; and multiple violent acts
by another person.17

We generated state and year workplace
homicide rates by dividing the number of
workplace homicides (publicly available from
CFOI) by the number of people (in 100 000s)
employed in the state during the year in
question. The latter data are publicly available
through the Current Population Survey,
administered by the US Census Bureau.18

Firearm-Related Legislation
We obtained information on firearm laws

from the State Firearm Laws Database, a
publicly available, nonpartisan, comprehen-
sive database on the presence of firearm laws
in each state from 1990 to the present; we
used data from 2011 to 2017.3,4 The database
has been employed in a number of empirical
studies of firearm policies and population
health.7,19

The database contains dichotomous in-
dicators on the presence or absence of each of
132 firearm-related legislative provisions for
each state–year combination during the study
period. Each of the 132 laws is coded so that 1
refers to more restrictive gun access and 0
refers to more liberal access. The law indi-
cators are then summed to create a measure of
the overall firearm policy environment in
a given state, with higher scores equivalent
to stronger firearm regulations.

The 132 firearm laws each fit into one
of 13 policy subcategories according to type
of law (e.g., laws related to restrictions on
domestic violence offenders, laws related
to concealed carry permitting). These
subcategories contain between one law
(“stand your ground” provisions) and 21 laws

(laws related to domestic violence). Within
each subcategory, the number of law in-
dicators is summed and coded so that higher
scores are equivalent to stronger firearm
regulations.

Covariates
Using publicly available data from a variety

of sources, we adjusted for covariates associ-
ated with state-level variation in homicide,
suicide, and accidental firearm mortality
rates.20 All covariates were measured
according to state and year. We initially ad-
justed for unemployment rate,21 percentage
of residents below the federal poverty line,22

racial/ethnic composition (percentage Black,
percentage Hispanic),18 percentage of resi-
dents with a college education,18 percentage
of male residents,18 violent crime rate (ex-
clusive of homicide),23 population density,24

and percentage of the population that is of
working age (18–64 years).6 Percentage of
Hispanic residents, population density, and
proportion of the population 18 to 64 years of
age were not significantly associated with
workplace homicide rates in any models and
thus were not retained in our analyses.

Statistical Analysis
We examined associations between

state-level firearm laws and state-level
workplace homicide risk factors. We used a
generalized linear model approach to take
into account that the dependent variable, the
state–year workplace homicide rate, is strictly
positive. We fit the model with a log link and
g-distributed errors using robust standard
errors clustered by state. We specified a log-g
model because the log-g technique (unlike
the Gaussian regression commonly used in
log-linear models) requires no external
transformation, it is more straightforward to
interpret, and its residuals allow evaluations
of model fit.25

In the estimated model, the key variable
explaining a state’s workplace homicide rate
was the preceding year’s firearm law index in
that state. We included this lag in the firearm
law index to reduce potential error caused by
laws being in effect for parts but not all of a
given year, as our workplace homicide data
were available only annually. Models were
adjusted for state-level time-varying charac-
teristics (unemployment rate, percentage of
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residents below the federal poverty line,
percentage of Black residents, percentage of
residents with a college education, percentage
of male residents, and nonhomicide violent
crime rate) as well as year fixed effects to
control for time trends.

The generalized linear model was spec-
ified as log(homratei,t) = b0 + b1lawtotali,t–1
+ b2povertyratei,t + b3pctmalei,t +
b4pctcollegei,t + b5violentcrimeratei,t +
b6pctblacki,t + b7unemployratei,t + FYt +
hi,t for i = 1, 50 and t = 2012, 2017. Yt

values are indicator variables for the years 2013
to 2017, with coefficients in theF vector. The
covariate of interest was the preceding year’s
firearm index value for state i, lawtotali,t–1.

Subsequently, we examined 13 sub-
categories of firearm laws4 involving at
least one state policy change in the given
subcategory over the study period. One
policy subcategory (immunity from pros-
ecution for gunmanufacturers) included in
the State Firearms Law Database did not
meet this criterion and was therefore not
analyzed in regression models. We mod-
eled each subcategory of firearm laws and
workplace homicide rates separately to
avoid multicollinearity.

We present parameter estimates (b values)
as well as average marginal effects to describe
the predicted change in workplace mortality
rates in response to an interquartile range
(IQR) positive increase in the state-level
policy environment. An IQR change across

all policy areas is interpreted as the number of
firearm laws that a state would need to add or
strengthen tomove frombeing in theweakest
firearm law quartile to the strongest quartile.
Across all policy areas, this would mean
strengthening 20.5 firearm laws on average.
We alsomodeled the effect of an IQR change
within specific policy areas (e.g., for con-
cealed carry permitting, this is equivalent to
a state strengthening or adding 2 concealed
carry laws). We used Stata version 15.1
(StataCorp LLC, College Station, TX) in
conducting all of our analyses.

RESULTS
There were 3131 workplace homicides

during the study period, ranging from a lowof
404 in 2013 to a high of 500 in 2016, which
translated to an average of 0.31 homicides per
100 000 workers. On average, workplace
homicides accounted for 9% of all workplace
fatalities (Table 1).

Over the study period, the Occupational
Injury and Illness Classification System clas-
sified 2474 (79%) homicides as “intentional
shooting of another person.” Of these ho-
micides, 61% involved a handgun and 12%
involved a rifle; other weapons were not
reported. Seven percent of assailants were
family members or intimate partners of the
victim; 11% were customers, clients, or pa-
tients; and 15% were current or former

coworkers (Table 1). Retail sales workers,
cashiers, and police officers were most likely
to be killed by another person while at
work.11

The 2011 through 2017 period was an
active one for the enactment and imple-
mentation of firearm regulations (Table 2).
Across all years of the study period, the av-
erage state had 26 laws restricting firearms
(range = 3–104), with an IQR of 20.5; states
in the 25th percentile of firearm policies had
10 firearm-restricting laws, and states in the
75th percentile had 30.5 such laws.

Overall, 23 states strengthened firearm
regulations, 23 weakened regulations, and 9
did not change firearm laws during the study
period. Five states appeared on both the
“strengthened” and “weakened” lists because
they either strengthened regulations in one
subcategory of laws but weakened them in
another (South Carolina, Virginia, and West
Virginia) or weakened and then strengthened
laws within the same subcategory (Idaho and
Oklahoma). The legislative subcategories
with the most activity were domestic vio-
lence–related laws (17 states strengthened and
3 states weakened regulations), possession
regulations (4 states strengthened and 10 states
weakened regulations), and concealed carry
permitting (6 states strengthened and 8 states
weakened regulations).

Using generalized linear models (Table 3),
we first tested overall associations between
changes in state-level firearm laws and

TABLE 1—Characteristics of Workplace Homicides in the United States From 2011 to 2017

2011 2012 2013 2014 2015 2016 2017 All

Overall characteristics

Total number of workplace homicides 468 475 404 409 417 500 458 3131

Workplace homicide rate per 100 000 workers 0.337 0.337 0.283 0.282 0.282 0.332 0.300 0.307

Workplace fatalities classified as homicides, % 10 10 9 8 9 10 9 9

Workplace homicides classified as “intentional shooting of

another person,” %

78 80 80 75 85 79 77 79

Type of weapon used, %a

Handgun 56 56 58 63 63 66 66 61

Rifle 14 10 14 10 12 13 10 12

Relationship of assailant to victim, %

Family member or intimate partner 8 7 7 7 8 9 6 7

Coworker or former coworker 10 13 18 15 16 13 17 15

Client, customer, or patient 11 12 9 12 11 9 12 11

Source. Data for this table were drawn from multiple sources.11,17,18

aWeapon was not reported for all shootings.

AJPH OPEN-THEMED RESEARCH

232 Research Peer Reviewed Sabbath et al. AJPH February 2020, Vol 110, No. 2



TABLE 2—Summary of Changes in State-Level Firearm Laws: United States, 2011–2017

Policy Subcategory Explanation of Policy Area

Total
Possible
Laws, No.

Laws per
State, Mean

No.

Laws in
25th

Percentile,
No.

Laws in
75th

Percentile,
No.

States That Strengthened
Gun Control During

2011–2017

States That Weakened Gun
Control During
2011–2017

Concealed carry

permitting

Restrictions to concealed carrying

of firearms

7 4.01 3 5 ID, LA, MI, MO, NC, OH ID, IL, KS, ME, MO, NH, ND,

WV

Domestic violence–

related laws

Laws aimed at preventing those

with a history of domestic

violence from purchasing or

owning firearms

21 4.16 0 6.5 AL, CA, CO, CT, DE, HI, IL,

IN, LA, ME, MD, MN, NV,

NJ, NY, OR, UT

AL, AR, VA

Background checks Background checks for all sales 11 2.33 0 4.5 CO, DE, NV, NY, OR, WA . . .

Dealer regulations Regulations around dealer

recordkeeping, licensing, and

reporting

17 2.68 0 5 CO, DE, NY, WA AL, GA, SC

Child safety provisions Regulations around locking and

storage offirearms aroundminors

11 1.63 0 3 CA . . .

Gun trafficking Protections against purchasing

with intent to resell or purchase

without background checks or

resell to persons prohibited from

gun ownership

7 0.76 0 2 CA, IN, MN . . .

Buyer regulations Age, permitting, and training

requirements for gun purchase

17 2.35 0 3 CA, CT, DE, MD, WA MI, VA, WI

Ammunition regulations Restrictions on purchasing age,

recordkeeping, and licensing for

sale of ammunition

7 0.69 0 1 CT . . .

High-risk gun owner

prohibitions

Prohibitions on gun possession by

people with a history of certain

mental health problems,

substance use, or criminal activity

10 3.06 1 5 AL, CT, DE, NV, OR, SC AL, RI

Possession regulations Restrictions on possession of guns

among young people and

restrictions on carrying firearms

in some areas

12 2.62 1 3 CA, CT, OK, WA AR, GA, IL, MS, MO, OK, SD,

TN, TX, WV

Assault weapons and

large-capacity

magazines

Ban on purchase, transfer, and

possession of assault weapons and

large-capacity magazines

8 0.67 0 0 CA, CO, CT, MD, NY . . .

No preemption No laws that prohibit local

governments from passing

firearm regulations that are more

stringent than those at the state

level

3 0.41 0 0 . . . IL

No “stand your ground”

laws

No “stand your ground” legislation

in place

1 0.54 0 1 . . . MO

Total . . . 132 26.24 10 30.5 CA, CO, CT, DE, HI, ID, IN,

LA, ME, MD, MN, NV, NJ,

NY, NC, OH, OK, OR, SC,

VT, VA, WA, WV

AL, AK, AR, GA, ID, IL, IA,

KS, MI, MS, MO, NH, ND,

OK, RI, SC, SD, TN, TX, UT,

VA, WV, WI

Source. State Firearm Laws Project3 and Siegel et al.4
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changes in workplace homicide rates. In ad-
justed models, we found a negative association
between strengthening of firearm laws and
homicide rates; that is, as laws became more
restrictive, homicide rates decreased (b=
–0.005; 95% confidence interval [CI]=
–0.0087, –0.0023; P= .001). An IQR positive
increase in state firearm laws (adding 20.5 laws)
was associated with, on average, a 3.68%
decrease in the workplace homicide rate.

We then modeled the associations be-
tween 13 subcategories of firearm poli-
cies and workplace homicide rates. We
found that, in 8 of the 13 subcategories,
strengthening laws was associated with sta-
tistically significant reductions (P < .05) in
workplace homicide rates. Strengthening
concealed carry permitting legislation was
associated with a 5.79% reduction (equiv-
alent to strengthening 2 laws); domestic
violence–related restrictions, with a 5.31%
reduction (strengthening 6.5 laws); back-
ground checks, with a 5.07% reduction
(strengthening 4.5 laws); dealer regulations,
with a 4.88% reduction (strengthening 5

laws); child safety provisions, with a 3.99%
reduction (strengthening 3 laws); gun traf-
ficking restrictions, with a 3.82% reduction
(strengthening 2 laws); buyer regulations,
with a 2.75% reduction (strengthening 3
laws); and ammunition regulations, with a
2.28% reduction (strengthening 1 law).

There were no statistically significant as-
sociations between workplace homicide rates
and high-risk gun owner prohibitions, pos-
session regulations, assault weapons bans,
preemption, or “stand your ground” laws.

In sensitivity analyses, we found that the
association between state firearm policy
changes and workplace homicides did not
vary meaningfully by the number of state
firearm policies at baseline (Table A, available
as a supplement to the online version of this
article at http://www.ajph.org).

DISCUSSION
Using state-level data on workplace ho-

micides, we tested whether year-over-year

strengthening of firearm laws was associated
with lower rates of workplace homicides.We
found that as states strengthened regulations
related to firearms, workplace homicide rates
decreased. Although other studies have
shown that stronger firearm laws reduce
overall homicide rates, this study provides
some of the first evidence that workplace
homicide rates are also sensitive to changes in
state firearm laws. More broadly, it provides
further evidence that strengthening certain
firearm restrictions may be an effective tool
for reducing homicide rates in a variety of
settings, including workplaces.

Several of the legislative subcategories
associated with reductions in workplace ho-
micide rates are meaningful in a workplace
context. One is strengthening restrictions
on gun possession among domestic violence
offenders. We found that strengthening 6.5
laws, the IQR for policies related to firearm
possession among these offenders, would be
associated with a 5.31% reduction in work-
place homicides. About 7% of workplace
homicides are committed by a relative or
intimate partner of the victim (Table 1).

Prior studies have shown that laws re-
quiring domestic violence offenders to re-
linquish their firearms are associated with
decreases in firearm-related intimate part-
ner homicide.10 Such policies may reduce
workplace homicides in 2 ways. First, they
may directly reduce domestic abusers’ ability
to kill their intimate partner (and the partner’s
coworkers) while the partner is at work.
Second, perpetrators of domestic violence are
more likely than the general population to
exhibit behaviors (especially stalking) that
may be precursors to homicides involving
people other than the intimate partner.26

Removing guns from abusers may therefore
protect their other potential victims.

An IQR increase in concealed carry pol-
icies (strengthening 2 laws) was associated
with a 5.7% decrease in workplace homicides.
Some, but not all, prior research has revealed
that when states or cities liberalize concealed
carry permitting from “may issue” (in which
local law enforcement can deny a permit even
if a person has passed a background check) to
“shall issue” (in which law enforcement does
not have this discretion), firearm homicide
rates increase.27 In addition to permitting,
concealed carry regulations also dictate places
in which people are allowed to carry a

TABLE 3—Adjusted Associations Between Changes in State-Level Firearm Laws and
Workplace Homicide Rates: United States, 2011–2017

b (95% CI)
Policies in IQR,a

No.

Effect of IQR Change
on Homicide Rate,

% (95% CI)

Overall effect of firearm policies –0.0055 (–0.0087, –0.0023) 20.5 –3.68 (–3.86, –3.51)

Legislative subcategories

Concealed carry permitting –0.0913 (–0.144, –0.0385) 2 –5.79 (–6.09, –5.50)

Domestic violence related –0.0256 (–0.0391, –0.0121) 6.5 –5.31 (–5.57, –5.05)

Background checks –0.0351 (–0.0584, –0.0119) 4.5 –5.07 (–5.32, –4.82)

Dealer regulations –0.0304 (–0.0508, –0.0100) 5 –4.88 (–5.11, –4.65)

Child safety provisions –0.0407 (–0.0699, –0.0116) 3 –3.99 (–4.18, –3.80)

Gun trafficking –0.0584 (–0.113, –0.0034) 2 –3.82 (–4.00, –3.64)

Buyer regulations –0.0276 (–0.0498, –0.0054) 3 –2.75 (–2.88, –2.62)

Ammunition regulations –0.068 (–0.122, –0.0138) 1 –2.28 (–2.38, –2.17)

High-risk gun owner prohibitions –0.028 (–0.0580, 0.0020) 4 –3.67 (–3.85, –3.50)

Possession regulations –0.0195 (–0.0507, –0.0118) 2 –1.32 (–1.39, –1.26)

Assault weapon bans –0.0115 (–0.0554, 0.0325) 0 0.00 (0.00, 0.00)

No preemption –0.0623 (–0.142, 0.0174) 0 0.00 (0.00, 0.00)

No “stand your ground” law 0.0225 (–0.123, 0.168) 1 0.79 (0.75, 0.83)

Note. CI = confidence interval; IQR = interquartile range. Units for parameter estimates are interpreted
as the change in workplace homicides per 100000 working people associated with a 1-unit increase
in the firearm laws index the preceding year. Values were adjusted for the following variables by state
and year: unemployment rate, percentage of residents below the federal poverty line, percentage of
Black residents, percentage of residents with a college education, percentage of male residents, and
nonhomicide violent crime rate. Data include year fixed effects.
aInterquartile range refers to the effect of adding or strengthening laws at the state level. The IQR is
interpreted as the number of laws in a given area that a state would need to add to become one of the
strongest, rather than one of the weakest, states with respect to firearm-restricting laws in that area.
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concealed weapon, including schools, col-
leges, houses of worship, bars, hospitals or
medical facilities, prisons, and public sporting
events.4 Each of these locations represents
someone’s workplace, as well as a public
space. Therefore, changing policies to allow
unrestricted concealed carrying of firearms
in these settings may increase the risk of
homicide for people who work there.

We also found associations between
workplace homicides and strengthening of
laws surrounding background checks, buyer
regulations, dealer regulations, and limits on
firearm trafficking, with effect sizes ranging
from a 2.75% reduction (buyer regulations) to
a 5% reduction (background checks). These
policy changes may have been associated with
decreases in workplace homicide by reducing
gun ownership or the number of firearms in
circulation; research has shown a positive
relationship between state-level gun owner-
ship rates and state-level homicide rates.28

We did not adjust for gun ownership, as it is
likely a mediator of the relationship between
the latter categories of firearm laws (back-
ground checks, buyer regulations, dealer
regulations, and limits on firearm trafficking)
and workplace homicide rates. Including this
mediating factor in our models could have led
to overadjustment and erroneous conclusions
that the laws are ineffective.29 Furthermore,
consistency between findings in these 4 policy
domains as well as areas in which the observed
associations are not plausibly driven by gun
ownership (concealed carry permitting, child
safety laws) suggests that the overall patterns
revealed in our analysis are not solely attrib-
utable to ownership.

Strengthening of child safety policies was
significantly, and unexpectedly, associated
with decreases in workplace homicide rates.
We hypothesize that an unintended effect
of making firearms less accessible to children
is that the same firearms are less accessible
to theft or misuse by adults other than the
original owner. Further research involving
other data sets (e.g., individual-level data) will
help elucidate potential mechanisms for such
associations.

Strengthening of 4 subcategories offirearm
laws—possession regulations, assault weapon
bans, preemption, and stand-your-ground
laws—was not significantly (or nearly sig-
nificantly) associated with reductions in
workplace homicide rates. Not enough states

changed assault weapon or preemption laws
to allow us to test effects of policy changes on
workplace homicide rates (the IQR for both
policy areaswas 0). Both possession and stand-
your-ground regulations are tangential to
workplace homicide risk factors. Possession
regulations consist mostly of restrictions on
gun ownership to individuals 18 years (or 21
years) and older and restrictions on guns at
schools or colleges,4 but most working adults
are older than 21 years and are not employed
in educational settings. Stand-your-ground
defenses are typically invoked in conflicts
occurring at someone’s home, making them
less relevant in a workplace context.

Limitations and Strengths
To protect the confidentiality of victims,

CFOI provides data only by year and one
other characteristic. Because our study design
necessitated collecting data by state and year,
we were unable to further stratify by other
characteristics that could have been infor-
mative. These characteristics include events
involving firearms versus other kinds of
weapons and whether events involved one or
multiple victims. With regard to the latter,
79% of workplace homicides during the study
period were classified as shootings; non-
shooting homicides likely contributed to
random error and biased results toward the
null. With respect to mass shootings, aggre-
gate CFOI data reveal that only 5% to 8% of
workplace homicides involve more than one
victim, making mass shootings an unlikely
driver of our results.30

Although the Centers for Disease Control
and Prevention tracks nonfatal workplace
injuries (including homicides) in a separate
database, there is insufficient detail in publicly
available surveillance data by state and year to
capture physical and psychological morbidity
related to nonfatal firearm injuries. This
limitation is compounded by known under-
reporting of nonfatal workplace injuries.31

Other limitations relate to our study de-
sign. We used state-level policy changes
and homicide rates; the ecological fallacy
is therefore a threat to the validity of our
findings. However, the majority of studies of
firearm policies and homicide are ecological.6

We also cannot account for implementation;
policies in some states may be more strictly
enforced than policies in other states. Level of

enforcement of firearm policies may be re-
lated to unobserved confounders at the state
level.

Strengths of our study were 7 years of both
policy and homicide data, the substantial
amount of policy change activity over the
study period, the lack of missing data, the use
of a comprehensive policy assessment tool,
the robust outcome measure, and the lack of
conflict of interest that could come from
funding by either gun-rights or gun-control
entities. All of these factors have been iden-
tified as weaknesses of prior research on
firearm policies and homicide.29

Conclusions
Our findings add to a growing body of

evidence indicating that although firearm
legislation cannot prevent every gun-related
death, strengthening such policies is associated
with reductions in homicide rates at a pop-
ulation level.6,9,10 Our effect sizes were
modest, but the pattern we observed is
consistent with the population approach to
improving public health: small shifts in disease
rates as a consequence of policy or practice
changes can have a meaningful impact on
population health over time.32 With the
addition of this study, we have evidence that
workplace homicides are another category of
outcomes sensitive to changes in firearm
policies.

Originally, smoking bans in restaurants and
bars were implemented as an occupational
health precaution for bartenders and servers.33

Over time, these policies were shown to
benefit respiratory health not only among
workers but also patrons.34 Following a
similar model, unions, industry groups, and
other worker advocates could lobby for more
restrictive firearm policies at the state level to
protect the health of their workforces and the
lives of those they serve. Our findings suggest
that strengthening the state-level firearm
policy environment within our interquartile
range (adding 20.5 firearm laws) would save,
on average, the lives of 16 workers each
year who would have died from workplace
homicides, with further benefits extend-
ing to their families, coworkers, and
employers.
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