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a b s t r a c t

Background: Within the US, veterans exhibit an elevated suicide rate, with firearms serving as the most
common method. Research has demonstrated that several state laws regulating handgun ownership are
associated with lower suicide rates.
Method: Publically available databases were utilized to extract relevant data.
Results: Statewide veteran population rates (per 100,000) predicted overall suicide rates, firearm suicide
rates, and the proportion of suicides by firearms. Furthermore, the association between veteran popu-
lation and overall suicide rate was largely explained by the elevated proportion of suicides by firearms in
states with higher veteran populations. Lastly, results demonstrated states without handgun legislation
in place exhibited higher veteran populations.
Conclusions: Findings indicate veterans may impact statewide suicide rates through their propensity to
use firearms as their method and that the tendency for veterans to live in states without handgun
legislation may exacerbate this phenomenon.

© 2015 Elsevier Ltd. All rights reserved.

Suicide is a substantial public health concern within the US,
serving as the 10th leading cause of death (Centers for Disease
Control and Prevention [CDC], 2015). Within veteran populations,
this concern is amplified (Hoffmire et al., 2015), with recent
research indicating that, in the general population, veterans are
twice as likely as non-veterans to die by suicide (Hoffmire and
Bossarte, 2014; McCarten et al., 2015). A commonality across both
military and civilian populations, however, is that the vast majority
of suicide attempts do not result in death (CDC, 2015). This is a
crucial point because, for a variety of reasons (e.g. ephemeral crises,
psychological/medical interventions), only a minority of suicide
attempters eventually die by suicide (Anestis and Bryan, 2013).

An extreme exception to this rule is suicide attempts utilizing
firearms. Firearms account for more than half of the suicide deaths
within the US each year (CDC, 2015), largely due to their elevated
likelihood of causing death. Indeed, research has demonstrated that
the vast majority (80e95%) of suicide attempts involving firearms
are fatal (Card, 1974; Chapdelaine et al., 1991). Similarly, it has been
reported that suicide is approximately five times as likely in the
homes of gun owners (Simon, 2007).

The salience of this point is highlighted by the fact that at least
some subpopulations of veterans appear more likely than non-
veterans to own guns (Lambert and Fowler, 1997). Furthermore,
in a sample of combat veterans, Freeman et al. (1994) reported that
the majority of veterans kept a loaded firearm by their bed and that
more than half of those individuals had considered attempting
suicide with the weapon. This aligns with findings that the rate of
suicide deaths per suicide attempt is substantially higher in mili-
tary populations relative to the general population (Anestis and
Bryan, 2013). The authors of that work proposed that this was
indicative of elevated capability for suicide (diminished fear of
death/bodily harm, heightened pain tolerance; Joiner, 2005) in
military samples and, indeed, prior work examining US Air Force
personnel who had recently completed basic training demon-
strated that soldiers exhibit higher mean levels of the capability for
suicide than even civilians with multiple prior suicide attempts
(Bryan et al., 2010). Predominant theoretical models of suicide
propose that access to and experience with lethal means is an
essential component that moves a person from desiring death (a
relatively common phenomenon) to attempting suicide (a much
less common event; Joiner, 2005; Klonsky &May, 2014). The above
findings, along with such theoretical work, present a picture of
elevated military suicide risk driven largely by ready access to and
comfort with firearms and a propensity to use firearms in suicide
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attempts, ultimately resulting in a heightened suicide rate and a
higher percentage of lethal attempts within military samples.

A robust research base has demonstrated that means restriction
e an approach aimed at limiting access to highly lethal methods for
suicidal behavior e is a highly effective tool in suicide prevention
efforts (Boor and Bair, 1990; Carrington, 1999; Fleegler et al., 2013;
Lester andMurrell,1982; Loftin et al., 1991; Ludwig and Cook, 2000;
Miller et al., 2002; Sarchiapone et al., 2011; Yang and Lester, 1991).
A potential concern with respect to means restriction is the possi-
bility that individuals thwarted in an effort to die by suicide using
one particular method will simply find another way. In this sense,
means restriction would result in individuals who want to die
finding a different method for doing so rather than decreasing the
frequency of suicide overall. This notion of means substitution,
however, lacks any consistent empirical support (Daigle, 2005). As
such, it appears that preventing an individual from utilizing a
highly lethal means on a particular occasion may e although
certainly not universally - often result in keeping that individual
from ever dying by suicide.

One potentially potent e albeit controversial e method for
implementing means restriction on a broader scale with public
health implications could be legislation. Indeed, recent work
examining a series of state laws tracked by the National Rifle As-
sociation and aimed towards regulating handgun ownership has
indicated that such laws are associated with decreased statewide
overall suicide rates, firearm suicide rates, and proportion of sui-
cides due to firearms (Anestis et al., 2015). In a follow-up to that
work, another recent study (Anestis and Anestis, 2015) reported
that state laws involving mandatory background checks, waiting
periods, and the use of gun locks, as well as laws regulating the
open carrying of handguns, were associated with lower rates in
each of those same three suicide-rate categories with large effect
sizes, controlling for a broad range of suicide-related factors. The
authors noted that the association between laws and overall suicide
rates was driven by the proportion of suicides resulting from fire-
arms and demonstrated that the effects of the laws held longitu-
dinally, with decreased suicide rates following implementation and
increased suicide rates following repeal. Such work points towards
the potential for state governments to impact suicide rates overall
e not simply firearm suicides e by enacting laws that decrease
access and exposure to handguns, a point consistent with previ-
ously noted theory citing such factors as pivotal in enabling the
transition from suicidal ideation to attempt (Klonsky &May, 2014).

This project aimed to clarify the association between veteran
status and suicide while examining the potentially vital role of
firearms and handgun legislation in that relationship (Hoffmire and
Bossarte, 2014; McCarten et al., 2015). To do this, we examined the
extent to which statewide veteran population rate (per 100,000)
predicted the statewide overall suicide rate, firearms suicide rate,
and proportion of suicides resulting from firearms beyond the ef-
fects of suicide-relevant demographic covariates. We next exam-
ined whether the effect of veteran population rate on the overall
suicide rate was indirect through the proportion of suicides
resulting from firearms. Lastly, in an effort to expand upon recent
findings (Anestis and Anestis, 2015), we examined whether states
without laws requiring mandatory background checks, a waiting
period for the purchase and acquisition of a handgun, the use of gun
locks for handguns in certain circumstances, and regulations on the
open carrying of handguns exhibited higher veteran population
rates.

1. Method

Data were collected through the use of publically available da-
tabases based upon figures from 2013, the most recent year for

which official suicide numbers were available at the time of data
extraction.

Statewide Suicide Rates. Information on state overall population,
statewide overall suicide rate, statewide firearm suicide rate, and
statewide proportion of suicides resulting from firearms were
extracted from the Web-based Injury Statistics Query and Report-
ing System (WISQARS), which is maintained by the Centers for
Disease Control and Prevention (CDC, 2015).

Demographic Variables. Data reflecting poverty rates were
extracted from the website for the Congressional Research Service
(2015). Data for population density (number of individuals living
per square mile within state), education, age, and race were
extracted from the website for the United States Census Bureau
(2015).

Firearms Legislation. Data regarding states that did and did not
have legislation in place regarding (1) waiting periods for the
purchase of a handgun (2) mandatory background checks (3)
handgun lock requirements and (4) regulation of open carrying of
handguns were extracted from the website of the Law Center to
Prevent Gun Violence (2015). A list of which states did and did
not have specific forms of legislation in place in 2013 is available
(Anestis and Anestis, 2015).

Veteran Population Rates. Data regarding the number of veterans
per 100,000 residents in each state (plus the District of Columbia)
were extracted from the website for the Department of Veterans
Affairs (2015). Veteran population rates were computed utilizing
the veteran population number obtained from the Department of
Veteran Affairs and the total population number obtained from the
CDC. The Department of Veteran Affairs derived their population
estimates from multiple sources, including the US Census Bureau,
the Department of Defense, Veteran Affairs hospitals, and the In-
ternal Revenue Service and, as such, the figures represent estimates
of the total veteran population rather than only those veterans who
registered with the VA for services.

1.1. Data analytic plan

To test our hypothesis that veteran population rate would be
associated with statewide overall suicide rate, firearm suicide rate,
and proportion of suicides resulting from firearms, we first exam-
ined Pearson correlation coefficients. To test whether any such
associations remained significant after controlling for relevant
covariates, we then ran a series of three linear regressions. In each
case, the covariates were entered in Step 1 and veteran population
rate was entered in Step 2. Statewide overall suicide rate, firearm
suicide rate, and proportion of suicides resulting from firearms each
served as the dependent variable in one of the three regressions. To
test for a significant indirect effect of veteran population rate on
statewide overall suicide rate through the proportion of suicides
resulting from firearms, we ran a test of indirect effects using
10,000 bootstrapped resamples through the PROCESS macro for
SPSS (Hayes, 2013). Lastly, to test whether veteran population rates
differ by the presence (versus absence) of specific forms of handgun
legislation, we conducted four analyses of covariance (ANCOVAs),
with law status as the independent variable and veteran population
rate as the dependent variable.

2. Results

Our results indicated that the number of veterans per 100,000
members of a state's population was significantly correlated with
the statewide overall suicide rate, firearms suicide rate, and pro-
portion of suicides resulting from firearms (r's > .61; p's < .001; see
Table 1).

Additionally, controlling for statewide education levels, race,
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