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Abstract

IMPORTANCE Nearly two-thirds of military suicides involve firearms, and safe firearm storage

is rare.

OBJECTIVE To examine whether US military service members endorse greater openness to safe
firearm storage depending on the content of the visual message they are randomly assigned to view.
DESIGN, SETTING, AND PARTICIPANTS This comparative effectiveness study useda3 x 2 x 2
factorial design to randomize US military service members to view 10f 12 visual messages on safe
firearm storage. Willingness to use safe firearm storage practices was assessed immediately before
and after exposure to the message. Participants were recruited using the KnowledgePanel
Calibration approach. Inclusion criteria included current membership in the US military and current
firearm ownership. The KnowledgePanel sample was fielded from December 3 to 27, 2021, with a
76% completion rate and 45 individuals determined to be qualified (28% qualification rate). The
opt-in sample was fielded December 7, 2021, through January 4, 2022, with 699 individuals (3%)
qualified and 674 included in the final data set.

EXPOSURES Messages shared the same image and text on safe firearm storage but varied in
messenger occupation (eg, primary care physician, security forces, or combat controller), the
presence of text validating the perspective of firearm owners, and the presence of text validating the
drive for home protection.

MAIN OUTCOMES AND MEASURES Outcomes included changes in willingness to use 4 at-home
(unloaded, separate from ammunition, in a locked location, and with a locking device) and 3 away-
from-home (with family or friend, at a firearm retailer, or at a law enforcement agency) firearm
storage practices. All analyses, including sample descriptives, are based on weighted data.

RESULTS Of the 719 individuals in the data set, 367 (median [range] age, 33.64 [18-86] years;
80.4% male; 71.4% White) who endorsed not currently storing firearms using the methods assessed
were included in analyses. In a multivariate analysis of variance, a significant interaction was found
among time, messenger profession, gun-friendly text, and home protection text across all outcomes
(Wilks'AF =2.09; P =.0T; pr]2 = 0.040); however, in a post hoc repeated-measures analysis of
variance, the interaction was statistically significant only for storing firearms away from home with a
trusted family member or friend (F = 5.42; P = .005; pn2 = 0.030). The profession of the messenger
was more consistently associated with shifts in willingness than was the message content, although
this varied across storage options.

CONCLUSIONS AND RELEVANCE The findings of this comparative effectiveness study suggest that
law enforcement may be a trusted voice in safe firearm storage messaging. The scalability and dosage

Key Points

Question Is the content of visual
messaging associated with willingness
to adopt safe firearm storage practices?

Findings In this comparative
effectiveness study of 367 US military
service members who did not currently
endorse safe firearm storage practices,
several combinations of message
components were associated with
significant positive changes in openness
to specific firearm storage practices.
Positive change was most consistently
seen for within-home storage options
(eg. locking devices) rather than
outside-of-home storage options (eg, at

a firearm retailer).

Meaning These findings suggest that
safe firearm storage messaging is a
scalable intervention that could
promote life-saving behavior.
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Abstract (continued)

potential of this intervention may render visual messaging valuable for promoting safe firearm
storage at the population level.

JAMA Network Open. 2022;5(10):e2235984. doi:10.1001/jamanetworkopen.2022.35984

Introduction

Of the 45 979 individuals who died by suicide in the US in 2020, 24 292 (52.8%) died from gunshot
wounds.' Among active-duty military service members, 318 of the 498 suicide deaths (63.9%) in
2019 resulted from firearms.? Studies have repeatedly demonstrated that firearm access is
associated with suicide death®® and that risk is further increased when firearms are stored unsafely.”

Despite this association between firearms and suicide deaths, use of safe firearm storage is
limited. Within a nationally representative sample of firearm owners (n = 3949),8 33.3% of veteran
firearm owners stored at least 1 firearm both loaded and unlocked, with substantial variability in
storage practices based on demographic characteristics. Among military service members in primary
care (n = 1652),° 86% of firearm owners with recent suicidal thoughts (vs 58% without) stored their
firearms loaded and unlocked. This finding was replicated within the US National Guard, with those
endorsing lifetime suicidal thoughts 2.62 times more likely to store firearms loaded and unlocked.™

The lack of safe firearm storage among firearm-owning active-duty military service members
and veterans highlights a failure in messaging. Some evidence supports the use of lethal-means
counseling to promote meaningful changes in firearm storage behavior among military service
members'’; however, scalability of this intervention is limited, thereby precluding population-wide
shifts in storage. Broader public health messaging thus may be a pivotal suicide prevention tool™;
however, limited data exist to guide development and implementation.

Emerging research on firearm storage messaging has emphasized the importance of validating
the perspective of firearm owners, including a tendency to value safety and home protection.”>"
Furthermore, studies'®'® examining preferred messengers have shown that firearm owners tend to
view law enforcement officers, military service members, and veterans as credible messengers on
safe firearm storage. Experimental data examining these considerations are lacking, however.

We recruited a large, nationally representative sample of firearm-owning military service
members and randomized them to view different visual messages on safe firearm storage for suicide
prevention. Each message shared core components; the same image, name of the messenger, and
text regarding the need for safe firearm storage. The messages varied, however, on 3 components: (1)
the profession of the messenger (primary care physician, security forces, or combat controller), (2)
the presence of text validating the perspective of firearm owners (gun friendly), and (3) the presence
of text validating the drive for home protection. We examined to what extent these message
elements were associated with immediate change in willingness to use multiple firearm storage
practices. Given limited relevant data, we frame these results as an exploratory and preliminary guide
for the development of safe firearm storage messaging.

Methods

Participants and Procedures

Data for this comparative effectiveness study were collected by Ipsos using the KnowledgePanel (KP)
Calibration approach.' The KP sample was weighted to represent the current military population,
and the KP participants were then leveraged to calibrate the opt-in participants to mirror that
representativeness. Opt-in panels include Ipsos proprietary panels plus those from partner
organizations. Opt-in panels were router panels, wherein panel members are allocated to surveys the
system identifies them as being eligible for rather than organizations sending out email invitations
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for specific surveys (eAppendix in the Supplement). Participants provided informed consent by
checking a box on an online informed consent document before beginning the study. All data were
deidentified. All procedures were approved by the Rutgers Institutional Review Board and the US
Army Medical Research and Development Command, Office of Research Protections, Human
Research Protection Office (HRPO). This study followed the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR) reporting guideline.

Inclusion criteria included current membership in the US military and current firearm
ownership. The KP sample was fielded December 3 to 31, 2021, with a 76% completion rate and 45
individuals determined to be qualified (28% qualification rate). The opt-in sample was fielded by
Ipsos and their partner organizations from December 7, 2021, through January 4, 2022, with 699
individuals (3%) meeting the inclusion criteria. Of the 699 qualified opt-in participants, 674 were
included in the final data set, with 25 removed based on responses to a low base rate free response
item, resulting in a final sample size of 719. Demographic characteristics, including race and ethnicity,
were self-reported in the survey by participants. Race and ethnicity data are collected routinely in
KP profiles and were analyzed in this study to assess whether and how various aspects of identity
may be associated with differing responses to various messages on safe firearm storage. All analyses,
including sample descriptives, are based on weighted data. Only participants who did not endorse
already storing their firearms safely (n = 367) were included in the analyses.

Weighting, including calibration, was performed for those who completed screening (eg, US
service members regardless of firearm ownership status). Qualified cases then carried appropriate
weights for this subpopulation. Because of the small base size, the calibration benchmarks were
derived from KP profile data, not the KP participants in this specific study.

Willingness to Use Firearm Storage Methods

Our outcome variables included participants' willingness to use 7 different firearm storage practices.
The options included 4 at-home storage approaches (unloaded, separate from ammunition, in a
locked location, and with a locking device) and 3 away-from-home storage approaches (with a family
member or friend, with a firearm retailer, or with a law enforcement agency). Participants were
presented with a matrix of storage options and asked, "How willing—if at all—would you be to use the
following firearm storage procedures to prevent your own suicide?” Responses were scored from 1
("not at all open”) to 5 (“extremely open”). Participants who did not respond to storage items or who
scored 6 ("l already store all of my firearms in this method") were excluded from analyses. These
variables were assessed immediately before (time 1) and immediately after (time 2) exposure to the
stimulus.

Visual Messages

Using a3 x 2 x 2 factorial design, participants were randomized to view 10f 12 visual messages
(eFigures 1-12 in the Supplement) developed in consultation with the Defense Suicide Prevention
Office. All 12 messages used the same image of a military service member in an armory, with the same
name (Brian Robinson) assigned to the individual in the image. Allimages also included the same 2
base texts. The first base text said, “Suicide has been the number one cause of death for service
members over the past three years and 60% of those deaths were by personal firearms.” The second
base text said, “Simple steps can save lives. To prevent suicide, store your firearms unloaded,
separate from ammunition, in a locked location, and store them away from home during times of
stress.” The messages varied with respect to the occupation of the messenger (primary care
physician, security forces, or combat controller), the presence of text validating the perspective of
firearm owners (“As a firearm owner, you understand the importance of safety as well as anyone.”),
and the presence of text validating the drive for home protection (“83% of firearm deaths in the
military are due to suicide. There are several methods for keeping your home safe, including alarm
systems and dogs."”). Combat controllers are deployed first into combat and hostile environments to
establish position and provide support for units that follow. Security forces are trained in both law
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enforcement and combat tactics and protect both domestic and overseas bases. Of note, security
forces are more likely than others to carry firearms while on base. The shoulder of the service
member's uniform was digitally altered for images identifying the messenger as a primary care
physician to ensure accuracy. Randomization was stratified based on sex (male vs female) and
defensive firearm ownership (yes vs no; 61% endorsed defensive firearm ownership).

Statistical Analysis

We used a repeated-measures multivariate analyses of variance (MANOVAs), which allows for the
simultaneous consideration of multiple correlated dependent variables, thereby identifying patterns
across dependent variables and increasing statistical power while reducing the joint error rate. Post
hoc repeated-measures analyses of variance (ANOVAs) were then used to probe significant
interactions for each dependent variable. Messenger profession, gun-friendly text, and home
protection text served as the factors, and each of the 7 firearm storage behaviors (time 1and time 2)
served as outcome variables. To account for the relatively large number of comparisons, we used a
false discovery rate of 0.05.2° An a priori power analysis indicated that, to have 0.8 power with a
2-tailed a = .05, we would need a sample size of 112 for a large effect size, 270 for a medium effect
size, and 1634 for a small effect size. A 2-sided P < .05 was considered to be statistically significant.

Results

Of the 719 individuals in the data set, 367 (median [range] age, 33.64 [18-86] years; 80.4% male and
19.6% female; 8.0% Asian, 20.5% Black, 10.4% Native American or Alaska Native, 2.5% Pacific
Islander, 70.8% White, 2.1% of other race; and 33.6% of Hispanic/Latin[x] ethnicity) who endorsed
not currently storing firearms using the methods assessed were included in analyses. Sample
characteristics by condition are given in Table 1. Mean scores on openness to firearm storage
practices at time 1and time 2 by condition are given in Table 2. Of the 28 analyses involving exposure
to a stimulus including the primary care physician, 9 (32.1%) resulted in mean decreases in openness
to a specific storage practice. Those 9 decreases accounted for 60.0% of all decreases across
messengers, with decreases ranging from 0.9% to 11.3%. In contrast, the security forces and combat
controller stimuli each resulted in 3 mean decreases in openness to using specific firearm storage
practices, with decreases ranging from 1.6% to 6.4% for the combat controller and 0.6% to 1.9% for
the security forces.

The MANOVA indicated a significant interaction among time, messenger profession,
gun-friendly text, and home protection text across all outcomes (Wilks' A F = 2.09, P = .01,
pr]2 = 0.040) (Table 3). Repeated-measures post hoc ANOVAs indicated the interaction was
statistically significant for only 1 of the outcomes: storing firearms away from home with a trusted
family member or friend (F = 5.42, P = .005; pr]2 = 0.030). Further probing of this interaction
indicated that several combinations of messenger and message content yielded positive changes in
openness to this storage option (Table 4).

Given the general lack of significant effects for the interaction of time with all 3 messaging
conditions, we examined each 2-way interaction of time with each messaging condition. No
interaction terms were significantly associated with willingness to store firearms unloaded or away
from home at a firearm retailer. Descriptions of significant interaction terms for the other outcomes
are described below.

The messenger x gun-friendly and messenger x home protection interactions were associated
with willingness to store firearms separately from ammunition. Significant increases in willingness
were observed when the primary care physician was paired with gun-friendly text (increase of
23.2%) or not paired with home protection text (increase of 15.5%) and when the combat controller
was paired with home protection text (increase of 17.7%) or not paired with gun-friendly text
(increase of 18.8%).
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The messenger x home protection interaction was associated with willingness to store firearms
in a locked location (Table 4). Significant increases in willingness to store firearms in a locked location
were observed when the primary care physician or combat controller were (16.6% increase for
primary care physician and 35.4% increase for combat controller) and were not (22.6% increase for
primary care physician and 25.4% increase for combat controller) paired with home protection text.

Both the messenger x gun-friendly text and messenger x home protection text interactions
were associated with willingness to store firearms with a locking device (Table 4). Significant

Table 1. Characteristics of the Study Participants by Condition®

Condition

Combat Combat
PCP, Security Security Security controller,  controller, Combat Combat
non-gun PCP, gun PCP, forces, forces, gun forces, Security non-gun gun controller, controller,
friendly, friendly, non-gun PCP, gun non-gun friendly, non-gun forces, gun friendly, friendly, non-gun gun
and no and no friendly, friendly, friendly, no and no friendly, friendly, and no and no friendly, friendly,
home home andhome andhome home home andhome and home home home and home  and home

protection protection protection protection protection protection protection protection protection protection protection protection
Characteristic (n =35) (n=32) (n =30) (n=30) (n=42) (n=41) (n=41) (n=24) (n =45) (n=33) (n=25) (n=31)

Age, mean (SD), 31.57 31.18 36.59 32.43 37.39 31.15 32.77 38.12 34.51 43.31 34.05 30.22
y (5.41) (8.03) (11.33) (12.55) (13.19) (8.85) (12.55) (10.22) (11.10) (16.09) (9.11) (9.98)
Sex
Male 88.6 78.1 83.3 80.0 76.2 73.2 75.6 87.5 88.9 75.8 72.0 71.0
Female 11.4 219 16.7 20.0 23.8 26.8 24.4 12.5 11.1 242 28.0 29.0
Race and
ethnicity
Asian 3.1 6.3 34 0.0 9.4 28.1 6.3 0.0 0.0 9.4 15.6 18.8
Black 6.0 16.7 2.4 9.5 13.1 11.9 26.8 25.0 15.9 6.1 19.2 9.7
Native 17.6 25.0 17.2 0.0 2.4 20.8 11.4 0.0 11.4 15.2 24.0 0.0
American or
Alaska Native
Pacific 0.0 6.3 0.0 0.0 4.8 2.4 0.0 0.0 0.0 9.1 0.0 8.0
Islander
White 73.5 62.5 82.8 63.3 69.8 48.8 68.3 76.0 84.1 66.7 68.0 87.1
Other 0.0 0.0 6.7 10.0 2.3 4.9 0.0 0.0 0.0 0.0 0.0 0.0
Ethnicity
Hispanic or 28.6 46.9 27.6 26.7 30.2 34.1 51.2 20.0 29.5 12.1 52.0 45.2
Latin(x)
US military
branch
Army
Active duty 25.7 51.6 48.3 30.0 42.9 19.0 48.8 64.0 59.1 15.2 52.0 38.7
Reserve 2.9 6.5 6.9 16.7 14.0 9.8 4.9 12.0 2.3 24.2 20.0 6.5
National 14.7 3.2 233 22.6 16.3 0.0 22.0 24.0 27.3 12.1 16.0 19.4
Guard
Air Force
Active duty 17.1 16.1 10.3 16.7 30.2 19.5 9.8 4.0 13.6 18.2 20.0 22.6
Reserve 143 3.1 6.9 6.7 143 0.0 2.4 4.0 4.5 0.0 11.5 3.2
National 0.0 0.0 0.0 6.7 16.3 7.3 7.3 0.0 2.2 9.1 0.0 3.2
Guard
Navy
Active duty 17.1 25.0 16.7 20.0 7.0 9.8 2.4 8.0 4.5 18.2 4.0 9.7
Reserve 2.9 0.0 3.4 0.0 0.0 2.4 0.0 8.0 4.4 0.0 16.0 6.5
usmc
Activeduty 5.9 0.0 6.9 13.3 16.7 23.8 9.8 0.0 6.7 9.1 4.0 6.5
Reserve 5.7 0.0 17.2 10.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 32
Coast Guard
Active duty 0.0 0.0 6.7 0.0 0.0 2.4 0.0 0.0 2.2 0.0 0.0 3.2
Reserve 2.9 0.0 33 9.7 0.0 0.0 0.0 0.0 13.3 3.0 0.0 0.0
PHS 5.7 3.1 6.5 10.0 0.0 12.2 4.8 0.0 0.0 3.0 16.1 0.0
Abbreviations: PCP, primary care physician; PHS, Public Health Service; USMC, 2 Data are presented as weighted percentages unless otherwise indicated.

Marine Corps.
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increases were observed when the primary care physician was paired with gun-friendly text (increase
of 27.3%) or not paired with home protection text (increase of 37.1%), when security forces was
paired with home protection text (increase of 10.6%) or not paired with gun-friendly text (increase

20.9%) or home protection text (increase of 16.7%), and when the combat controller was not paired

with gun-friendly text (increase 28.2%) or home protection text (increase 19.0%).

Finally, only the interaction of messenger profession x home protection text was associated

with willingness to store firearms away from home with law enforcement (Table 4). Specifically,

increased willingness was observed when the primary care physician was not paired with home

protection text (increase of 17.4%) and when security forces was paired with home protection text
(increase of 19.7%).

Table 2. Mean Scores on Openness to Specific Firearm Storage Practices by Condition at Time 1(T1) and Time 2 (T2)?

Condition
Combat Combat
PCP, Security Security Security controller,  controller, Combat Combat
non-gun PCP, gun PCP, forces, forces, gun forces, Security non-gun gun controllers, controller,
friendly, friendly, non-gun PCP,gun  non-gun friendly, non-gun forces, gun friendly, friendly, non-gun gun
and no and no friendly, friendly, friendly, and and no friendly, friendly, and no and no friendly, friendly,
home home and home and home no home home and home and home home home and home  and home
protection protection protection protection protection protection protection protection protection  protection protection protection
Practice (n=35) (n=31) (n=29) (n=30) (n=42) (n=41) (n=41) (n =25) (n=44) (n=33) (n=25) (n=31)
Unloaded
T1 3.63 3.00 3.27 3.08 3.28 2.73 3.12 2.82 2.88 3.41 3.53 3.31
T2 3.27 3.83 3.03 2.74 3.61 3.06 3.60 3.21 3.40 3.64 3.98 3.73
% Change -9.9 +27.7 -7.3 -11.0 +10.1 +12.1 +15.4 +13.8 +18.1 +6.7 +12.7 +12.7
Separatg_
ammunition
T1 3.51 3.00 3.09 2.53 3.40 2.77 3.17 2.83 2.82 3.55 3.02 3.10
T2 3.47 4.09 2.74 2.67 3.38 2.88 3.41 3.03 3.54 3.57 3.38 3.80
% Change -1.1 +26.3 =13 +5.5 -0.6 +4.0 +7.6 +7.1 +25.5 +0.6 +11.9 +25.8
Locked
T1 291 3.02 3.31 2.45 3.19 2.68 3.31 3.36 2.77 3.70 2.96 2.96
T2 3.86 4.52 3.17 2.51 3.61 2.63 3.76 3.73 3.74 4.37 3.79 4.07
% Change +32.6 +49.7 -4.2 +2.4 +13.2 -1.9 +13.6 +11.0 +35.0 +18.1 +28.0 +37.5
Locking device
T1 3.07 3.32 3.34 2.63 2.79 2.53 3.64 3.33 2.62 4.00 2.98 3.44
T2 4.01 4.68 3.02 2.93 3.68 2.56 4.07 3.54 3.69 4.20 3.44 3.32
% Change +30.6 +41.0 -9.6 +11.4 +31.9 +1.2 +11.8 +6.3 +40.8 +5.0 +15.4 -6.4
Family or friend
T1 3.16 2.90 2.96 231 3.09 2.51 3.11 3.30 2.93 2.92 3.07 2.76
T2 3.13 3.83 2.97 2.88 3.29 3.00 3.64 3.80 3.75 2.85 3.02 3.36
% Change -0.9 +32.1 +0.3 +24.7 +6.5 +19.5 +17.0 +15.2 +28.0 -2.4 -1.6 +21.7
Retailer
T1 2.97 2.92 291 2.63 2.93 2.53 3.29 3.09 2.80 2.59 3.17 2.64
T2 3.02 3.49 2,51 2.86 3.03 2.78 3.69 3.31 3.60 3.44 3.29 3.06
% Change +1.7 +19.5 -13.7 +8.7 +3.4 +9.9 +12.2 +7.1 +28.6 +32.8 +3.8 +15.9
Law
enforcement
T1 2.66 2.92 2.80 2.53 2.89 2.84 3.12 3.11 2.96 2.88 2.98 2.83
T2 3.04 3.22 2.94 2.46 2.87 2.98 3.78 3.49 3.55 3.07 3.02 3.75
% Change +14.3 +10.3 +5.0 -2.8 -0.7 +4.9 +21.2 +12.2 +19.9 +6.6 +1.3 +32.5
Abbreviation: PCP, primary care physician.
@ Openness to firearm storage practices were scored on a scale of 1to 5, with 1indicating
not at all open; 2, slightly open; 3, moderately open; 4, very open; and 5,
extremely open.
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Discussion

In this comparative effectiveness study, we aimed to build on the literature regarding safe firearm

storage messaging by leveraging an experimental design to test the association of messenger

profession, gun-friendly text, and home protection text on openness to various firearm storage
practices among firearm-owning US service members. We were interested in the association of

exposure to specific messages on openness to 4 at-home firearm storage practices (unloaded,

separately from ammunition, in a locked location, and with a locking device) and 3 away-from-home

firearm storage practices (with a family member or friend, at a firearm retailer, or at a law

enforcement agency). Participants were exposed to only a single message a single time, and each

condition overlapped in aspects of the imagery and text; however, we anticipated that differences in
messenger profession and message content would nonetheless exhibit differential associations with

subsequent shifts in willingness.
Before exposure to messaging, mean scores on willingness to store firearms using a locking

device were higher than those for other storage approaches. This finding suggests that there may be
value in initially emphasizing locking devices to increase buy-in, with the hope of increased
willingness to use additional approaches after adopting a locking device. The magnitude and nature

Table 3. Repeated-Measures Post Hoc Analyses of Variance Examining the Interactions of Time and Messaging

Conditions Across All 7 Firearm Storage Options

Firearm storage option F P value Cohend
Time x messenger x gun friendly x home protection
Unloaded 2.50 .08 .24
Separate from ammunition 2.96 .05 .26
Locked location 0.68 .51 .13
Locking device 0.28 .76 .09
Friend or family 5.42 .005 .35
Retailer 1.06 .35 .16
Law enforcement 2.80 .06 .26
Time x messenger x gun friendly
Unloaded 2.81 .06 .26
Separate from ammunition 4.76 .009 .33
Locked location 0.97 .38 .14
Locking device 6.02 .002 .38
Friend or family 2.28 .10 .23
Retailer 0.72 .49 13
Law enforcement 0.66 .52 13
Time x messenger x home protection
Unloaded 2.20 11 .22
Separate from ammunition 3.23 .04 .27
Locked location 12.11 <.001 .52
Locking device 4.43 .010 .33
Friend or family 0.55 .58 11
Retailer 2.47 .09 .24
Law enforcement 3.64 .03 .29
Time x gun friendly x home protection
Unloaded 1.82 .18 .14
Separate from ammunition 0.00 .98 .00
Locked location 0.86 .36 .09
Locking device 3.73 .05 .20
Friend or family 1.75 .19 .14
Retailer 0.25 .62 .06
Law enforcement 0.50 .48 .06
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of shifts in willingness after exposure to the messages varied. In this article, we focus on results with
P < .01. The omnibus within-group analysis suggested that there was an overall change in willingness
to adopt safe firearm storage practices over time across the 3 message factors. Univariate analyses
suggested that this was primarily driven by changes in willingness to store firearms outside the home
with a friend or family member. Significant increases in willingness emerged when both the
gun-friendly and home protection messages were paired with any of the messengers, when the
gun-friendly (but not home protection) message was paired with primary care and security forces,
and when the home protection (but not gun-friendly) message was paired with security forces. This
was the only significant finding specific to outside-the-home storage, indicating that prompting
outside-of-home storage could prove difficult. Given the success of the combination of gun-friendly
and home protection messages regardless of messenger, these preliminary results suggest that
content may be more impactful than messenger profession for this particular outcome.

When examining the results of the 2-way interactions, the role of the messenger appeared more
pronounced. Messenger profession moderated the association of the gun-friendly and home
protection texts with multiple in-home storage practices. With respect to locking devices, we saw
increased willingness when the primary care physician was paired with a gun-friendly message, when
security forces and combat controller were not paired with the gun-friendly message, when any

Table 4. Time 1and Time 2 Levels of Willingness to Use Specific Firearm Storage Option for Interactions
Observed to Be Significant in Repeated-Measures Post Hoc Analyses of Variance

Mean (SE) [95% Cl]

Firearm storage option Time 1 Time 2 % Change
Separate from ammunition
Primary care x gun friendly 2.72(0.18) [2.36-3.09] 3.35(0.19)[2.97-3.72] +23.2
Combat controller x no gun friendly 2.87(0.19) [2.50-3.24] 3.41(0.19) [3.02-3.79] +18.8
Primary care x no home protection 3.22(0.18) [2.86-3.57] 3.72(0.19) [3.35-4.08] +15.5
Combat controller x home protection 3.00(0.20) [2.61-3.40] 3.53(0.21) [3.12-3.94] +17.7
Locked location
Primary care x no home protection 2.88(0.19) [2.52-3.25] 3.53(0.21) [3.12-3.94] +22.6
Security forces x home protection 3.37(0.20) [2.98-3.76] 3.93(0.19) [3.56-4.31] +16.6
Combat controller x no home protection 3.27(0.17) [2.94-3.60] 4.10(0.16) [3.78-4.42] +25.4
Combat controller x home protection 2.88(0.21) [2.47-3.29] 3.90(0.20) [3.50-4.30] +35.4
Locking device
Primary care x gun friendly 2.93(0.18) [2.58-3.28] 3.73(0.18) [3.38-4.08] +27.3
Security forces x no gun friendly 3.21(0.16) [2.90-3.51] 3.88(0.15) [3.57-4.18] +20.9
Combat controller x no gun friendly 2.77 (0.18) [2.41-3.12] 3.55(0.18) [3.19-3.90] +28.2
Primary care x no home protection 3.10(0.17) [2.76-3.44] 4.25(0.17) [3.91-4.59] +37.1
Security forces x no home protection 2.64(0.16) [2.32-2.95] 3.08 (0.16) [2.77-3.39] +16.7
Security forces x home protection 3.58(0.19) [3.21-3.95] 3.96 (0.19) [3.60-4.33] +10.6
Combat controller x no home protection 3.32(0.16) [3.01-3.64] 3.95(0.16) [3.64-4.26] +19.0
Family or friend
Primary care x gun friendly x no home 2.93(0.26) [2.42-3.45] 3.80(0.27) [3.27-4.32] +29.7
protection
Primary care x gun friendly x home 2.22(0.28)[1.68-2.77] 2.85(0.28) [2.30-3.40] +28.4
protection
Security forces x no gun friendly x home 3.11(0.23) [2.64-3.57] 3.66(0.24) [3.19-4.12]  +17.7
protection
Security forces x gun friendly x no home 2.51(0.24) [2.03-3.00] 3.09 (0.25) [2.61-3.57] +23.1
protection
Combat controller x no gun friendly x no 2.91(0.22) [2.47-3.34] 3.74(0.22) [3.31-4.18] +28.5
home protection
Combat_ controller x gun friendly x home 2.69(0.27) [2.16-3.22] 3.28(0.27) [2.74-3.81] +21.9
protection
Law enforcement
Primary care x no home protection 2.70(0.19) [2.33-3.07] 3.17(0.21) [2.75-3.58] +17.4
Security forces x home protection 3.15(0.20) [2.76-3.55] 3.77 (0.23) [3.33-4.22 +19.7
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messenger was not paired with the home protection message, and when security forces was paired
with home protection. For the use of locked locations, all messengers yielded increased willingness
when paired with the home protection message and combat controller also did when not paired with
the home protection message. With respect to storing firearms separately from ammunition, both
primary care and combat controller increased willingness when paired with the gun-friendly text and
combat controller also increased willingness when not paired with the gun-friendly text.

Overall, firearm-owning service members appear more open to adopting in-home than outside-
of-home firearm storage practices for suicide prevention. This finding may indicate that promoting
in-home storage would be more impactful initially and highlights the importance of finding a path
toward making outside-of-home storage more palatable. The overall pattern of the findings also
indicates that messages delivered by the security forces and combat controller messengers yielded
positive change under a broader array of message content options. This finding does not mean that
the use of physicians can never be beneficial in broad public health messaging, but it does highlight
that there may be more message flexibility when certain messengers are used.

At the univariate level, there is modest evidence to suggest the risk of iatrogenic effects is lower
for the security forces and combat controller than for the primary care physician. Findings indicating
that physicians may not be optimal messengers for broad public health messaging efforts, however,
do not imply that clinical interactions focused on safe firearm storage are ineffective.

Several prior studies'®® have identified law enforcement as consistently being rated the most
credible messenger on safe firearm storage. Although not synonymous with law enforcement,
security forces perform a similar function within the military context and may be seen as particularly
credible given their universal training in firearm use and the fact that they are more likely than other
military personnel to carry firearms while on a military installation. Prior work had simply asked
individuals to rank-order potential messengers. These findings represent the first experimental
evidence supporting the potential value of law enforcement in safe storage messaging. This support,
however, differs from the survey findings in that there was less evidence directly pointing to security
forces as the clear preference.

Of note, participants viewed a single message—one that was far more similar than different
across conditions—a single time, and changes in willingness to use specific storage practices were
assessed in the moments immediately after exposure. Thus, the dosage of the intervention was low,
variation in the messages was slight, the context of the intervention delivery differed from normal,
and the period during which attitudinal shifts were maintained was minimal. Complementary
research on behavioral economics-informed nudges has shown promise in prompting suicide

prevention-related behavior change through small messaging changes.?"">

Strengths and Limitations

Firearm suicide decedents are less likely than those who used other methods to have received
behavioral health care or to have survived a prior suicide attempt.2* We must develop interventions
that reach firearm owners of unknown suicide risk through channels that are likely to resonate. A
strength of this study is the potential scalability of this intervention, which highlights the importance
of future research that considers other components and formats of messaging.

However, several limitations are worth noting. Our outcome variable was willingness to adopt
firearm storage practices rather than actual storage changes. Nonetheless, our experimental design
represents a meaningful initial step in the development and testing of safe storage messaging. Our
analysis was underpowered to examine demographic moderators (eg, gender) that might clarify for
whom specific aspects of the message were vital. No single message or messenger will likely prove
universally compelling. Despite these limitations, we believe this work provides useful information
regarding public health strategies for preventing firearm suicide.
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Conclusions

The fact that the messaging yielded change in a sample of US service members—a group shown to
underreport thoughts of suicide and avoid behavioral health care?>—highlights that messaging has
the potential to serve populations otherwise difficult to reach. Our findings cannot be generalized
beyond the military; however, prior research'® has shown that civilian and military firearm owners
tend to endorse similar ratings for potential messengers. The findings highlight the potential utility of
a scalable intervention—visual messages on safe firearm storage—in prompting behavior changes.

ARTICLE INFORMATION

Accepted for Publication: August 25, 2022.

Published: October 11, 2022. doi:10.1001/jamanetworkopen.2022.35984

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2022 Anestis MD
et al. JAMA Network Open.

Corresponding Author: Michael D. Anestis, PhD, School of Public Health, Rutgers, the State University of New
Jersey, 683 Hoes Ln W, Piscataway, NJ 08854 (mdal41@sph.rutgers.edu).

Author Affiliations: New Jersey Gun Violence Research Center, Piscataway (Anestis); Rutgers, the State University
of New Jersey, Piscataway (Anestis); The Ohio State University Wexner Medical Center, Columbus (C. J. Bryan,
A. 0. Bryan); University of Southern Mississippi, Hattiesburg (Capron).

Author Contributions: Dr Anestis had full access to all of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.

Concept and design: All authors.

Acquisition, analysis, or interpretation of data: Anestis, C. J. Bryan, Capron.

Drafting of the manuscript: Anestis, C. J. Bryan.

Critical revision of the manuscript for important intellectual content: All authors.

Statistical analysis: Anestis, Capron.

Obtained funding: Anestis, C. J. Bryan, Capron.

Administrative, technical, or material support: Anestis, C. J. Bryan, A. O. Bryan.

Supervision: A. O. Bryan.

Conflict of Interest Disclosures: Dr Anestis reported receiving book royalties from Oxford University Press and
grants from the US Department of Defense and the New Jersey Department of Human Services outside the
submitted work. Dr C. Bryan reported receiving grants from the US Department of Defense during the conduct of

the study and the National Institute of Mental Health and personal fees from Anduril LLC outside the submitted
work. No other disclosures were reported.

Funding/Support: This work was in part supported by the Military Suicide Research Consortium, an effort
supported by the Office of the Assistant Secretary of Defense for Health Affairs under award W81XWH-16-2-0003
(Dr Anestis, principal investigator).

Role of the Funder/Sponsor: The funder had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

Disclaimer: Opinions, interpretations, conclusions, and recommendations are those of the author and are not
necessarily endorsed by the Military Suicide Research Consortium or the US Department of Defense.

REFERENCES

1. Centers for Disease Control and Prevention. Web-based Injury Statistics Query and Reporting System
(WISQARS). National Center for Injury Prevention and Control; 2022. Accessed March 2, 2022. https://www.cdc.
gov/injury/wisgars/index.html

2. US Department of Defense. Annual suicide report: calendar year 2019. Accessed March 4, 2022. https://www.
dspo.mil/Portals/113/Documents/CY2019%20Suicide%20Report/DoD%20Calendar%20Year%20CY%202019
%20Annual%20Suicide%20Report.pdf

3. Anestis MD, Houtsma C. The association between gun ownership and statewide overall suicide rates. Suicide
Life Threat Behav. 2018;48(2):204-217. doi:10.1111/sltb.12346

[% JAMA Network Open. 2022;5(10):2235984. doi:10.1001/jamanetworkopen.2022.35984

jamanetwork/2022/jno/10_11 2022/z0i221014 PAGE: 10 SESS: 21

October 11,2022 10/12

OUTPUT: Sep 15 14:7 2022


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.35984&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.35984
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.35984
mailto:mda141@sph.rutgers.edu
https://www.cdc.gov/injury/wisqars/index.html
https://www.cdc.gov/injury/wisqars/index.html
https://www.dspo.mil/Portals/113/Documents/CY2019%20Suicide%20Report/DoD%20Calendar%20Year%20CY%202019%20Annual%20Suicide%20Report.pdf
https://www.dspo.mil/Portals/113/Documents/CY2019%20Suicide%20Report/DoD%20Calendar%20Year%20CY%202019%20Annual%20Suicide%20Report.pdf
https://www.dspo.mil/Portals/113/Documents/CY2019%20Suicide%20Report/DoD%20Calendar%20Year%20CY%202019%20Annual%20Suicide%20Report.pdf
https://dx.doi.org/10.1111/sltb.12346

JAMA Network Open | Psychiatry Evaluation of Safe Firearm Storage Messaging in Firearm-Owning US Military

4. Miller M, Barber C, White RA, Azrael D. Firearms and suicide in the United States: is risk independent of
underlying suicidal behavior? Am J Epidemiol. 2013;178(6):946-955. doi:10.1093/aje/kwt197

5. Miller M, Lippmann SJ, Azrael D, Hemenway D. Household firearm ownership and rates of suicide across the 50
United States. J Trauma. 2007;62(4):1029-1034. doi:10.1097/01.ta.0000198214.24056.40

6. Studdert DM, Zhang Y, Swanson SA, et al. Handgun ownership and suicide in California. N Engl J Med. 2020;
382(23):2220-2229. doi:10.1056/NEJMsal916744

7. Shenassa ED, Catlin SN, Buka SL. Lethality of firearms relative to other suicide methods: a population based
study. J Epidemiol Community Health. 2003;57(2):120-124. doi:10.1136/jech.57.2.120

8. Simonetti JA, Azrael D, Miller M. Firearm storage practices and risk perceptions among a nationally
representative sample of US veterans with and without self-harm risk factors. Suicide Life Threat Behav. 2019;49
(3):653-664. doi:10.1111/sltb.12463

9. Bryan CJ, Bryan AO, Anestis MD, et al. Firearm availability and storage practices among military personnel who
have thought about suicide: a cross-sectional study. JAMA Netw Open. 2019;2(8):e199160. doi:10.1001/
jamanetworkopen.2019.9160

10. Anestis MD, Bandel SL, Butterworth SE, Bond AE, Daruwala SE, Bryan CJ. Suicide risk and firearm ownership
and storage behavior in a large military sample. Psychiatry Res. 2020;291:113277. doi:10.1016/j.psychres.2020.
Nn3277

11. Anestis MD, Bryan CJ, Capron DW, Bryan AO. Lethal means counseling, distribution of cable locks, and safe
firearm storage practices among the Mississippi National Guard: a factorial randomized controlled trial
(2018-2020). Am J Public Health. 2021;111(2):309-317. doi:10.2105/AJPH.2020.306019

12. Barber CW, Miller MJ. Reducing a suicidal person’s access to lethal means of suicide: a research agenda. Am J
Prev Med. 2014;47(3)(suppl 2):5264-5272. doi:10.1016/j.amepre.2014.05.028

13. Marino E, Wolsko C, Keys S, Wilcox H. Addressing the cultural challenges of firearm restriction in suicide
prevention: a test of public health messaging to protect those at risk. Arch Suicide Res. 2018;22(3):394-404. doi:
10.1080/13811118.2017.1355285

14. Pallin R, Siry B, Azrael D, et al. "Hey, let me hold your guns for a while": a qualitative study of messaging for
firearm suicide prevention. Behav Sci Law. 2019;37(3):259-269. doi:10.1002/bsl.2393

15. Stanley IH, Hom MA, Rogers ML, Anestis MD, Joiner TE. Discussing firearm ownership and access as part of
suicide risk assessment and prevention: “means safety” versus “means restriction.” Arch Suicide Res. 2017;21(2):
237-253. doi:10.1080/13811118.2016.1175395

16. Anestis MD, Bond AE, Bryan AO, Bryan CJ. An examination of preferred messengers on firearm safety for
suicide prevention. Prev Med. 2021;145:106452. doi:10.1016/j.ypmed.2021.106452

17. Bond AE, Bandel SL, Anestis MD. Determining subgroups that exist among US firearm owners. Suicide Life
Threat Behav. 2022;52(3):537-548. doi:10.1111/sltb.12844

18. Crifasi CK, Doucette ML, McGinty EE, Webster DW, Barry CL. Storage practices of US gun owners in 2016. Am J
Public Health. 2018;108(4):532-537. doi:10.2105/AJPH.2017.304262

19. Fahimi M, Barlas FM, Thomas RK, Buttermore N. Scientific surveys based on incomplete sampling frames and
high rates of nonresponse. Surv Pract. 2015;8. doi:10.29115/SP-2015-0031

20. Glickman ME, Rao SR, Schultz MR. False discovery rate control is a recommended alternative to Bonferroni-
type adjustments in health studies. J Clin Epidemiol. 2014;67(8):850-857. doi:10.1016/j.jclinepi.2014.03.012

21. Bauer BW, Tucker RP, Capron DW. A nudge in a new direction: integrating behavioral economic strategies into
suicide prevention work. Clin Psychol Sci. 2019;7(3):612-620. doi:10.1177/2167702618809367

22. Bauer BW, Capron DW. How behavioral economics and nudges could help diminish irrationality in suicide-
related decisions. Perspect Psychol Sci. 2020;15(1):44-61. doi:10.1177/1745691619866463

23. Bauer BW, Karnick A, Wells TT, Tucker RP, Capron DW. Altering preferences for suicide crisis resources using
the decoy nudge: evidence of context-dependent effects in suicide prevention decision making. J Consult Clin
Psychol. 2021;89(1):11-20. doi:10.1037/ccpO000617

24. Bond AE, Bandel SL, Rodriguez TR, Anestis JC, Anestis MD. Mental health treatment seeking and history of
suicidal thoughts among suicide decedents by mechanism, 2003-2018. JAMA Netw Open. 2022;5(3):€222101.
doi:10.1001/jamanetworkopen.2022.2101

25. Anestis MD, Green BA. The effect of varying levels of confidentiality on disclosure of suicidal thoughts in a
sample of United States National Guard personnel. J Clin Psychol. 2015;71(10):1023-1030. doi:10.1002/jclp.22198

[% JAMA Network Open. 2022;5(10):2235984. doi:10.1001/jamanetworkopen.2022.35984 October 11,2022  11/12

jamanetwork/2022/jno/10_11 2022/z0i221014 PAGE: 11 SESS: 21 OUTPUT: Sep 15 14:7 2022


https://dx.doi.org/10.1093/aje/kwt197
https://dx.doi.org/10.1097/01.ta.0000198214.24056.40
https://dx.doi.org/10.1056/NEJMsa1916744
https://dx.doi.org/10.1136/jech.57.2.120
https://dx.doi.org/10.1111/sltb.12463
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2019.9160&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.35984
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2019.9160&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.35984
https://dx.doi.org/10.1016/j.psychres.2020.113277
https://dx.doi.org/10.1016/j.psychres.2020.113277
https://dx.doi.org/10.2105/AJPH.2020.306019
https://dx.doi.org/10.1016/j.amepre.2014.05.028
https://dx.doi.org/10.1080/13811118.2017.1355285
https://dx.doi.org/10.1002/bsl.2393
https://dx.doi.org/10.1080/13811118.2016.1175395
https://dx.doi.org/10.1016/j.ypmed.2021.106452
https://dx.doi.org/10.1111/sltb.12844
https://dx.doi.org/10.2105/AJPH.2017.304262
https://dx.doi.org/10.29115/SP-2015-0031
https://dx.doi.org/10.1016/j.jclinepi.2014.03.012
https://dx.doi.org/10.1177/2167702618809367
https://dx.doi.org/10.1177/1745691619866463
https://dx.doi.org/10.1037/ccp0000617
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.2101&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.35984
https://dx.doi.org/10.1002/jclp.22198

JAMA Network Open | Psychiatry

Evaluation of Safe Firearm Storage Messaging in Firearm-Owning US Military

SUPPLEMENT.

eAppendix. Supplemental Information on Study Design, Survey Responses, and Sample Weighting/Calibrating

Procedures

eFigure 1. Stimulus image for Primary Care Physician, Non-Gun Friendly, Non-Home Protection

eFigure 2. Stimulus Image for Primary Care Physician, Gun Friendly, Non-Home Protection
eFigure 3. Stimulus Image for Primary Care Physician, Gun Friendly, Home Protection
eFigure 4. Stimulus Image for Primary Care Physician, Non-Gun Friendly, Home Protection
eFigure 5. Stimulus Image for Security Forces, Non-Gun Friendly, Non-Home Protection
eFigure 6. Stimulus Image for Security Forces, Gun Friendly, Non-Home Protection
eFigure 7. Stimulus Image for Security Forces, Gun Friendly, Home Protection

eFigure 8. Stimulus Image for Security Forces, Non-Gun Friendly, Home Protection
eFigure 9. Stimulus Image for Combat Controller, Non-Gun Friendly, Non-Home Protection
eFigure 10. Stimulus Image for Combat Controller, Gun Friendly, Non-Home Protection
eFigure 11. Stimulus Image for Combat Controller, Gun Friendly, Home Protection

eFigure 12. Stimulus Image for Combat Controller, Non-Gun Friendly, Home Protection
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