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Abstract 

Background  Firearm suicide is a leading cause of death in the United States. Suicide prevention experts have 
advocated for upstream interventions that can be implemented prior to the development of suicidal thoughts, 
particularly those that focus on lethal means safety (LMS; e.g., increasing secure firearm storage). To reach firearm 
owners with LMS messaging, researchers have developed suicide prevention training content which can be incor-
porated into firearm training courses. However, no study to date has evaluated impact of such training on firearm 
course students’ subsequent knowledge, attitudes, and openness related to secure firearm storage. Thus, the current 
study sought to examine both the feasibility and acceptability of a LMS-focused suicide prevention training module 
among firearm course students, as well as the impact of this module on students’ secure firearm storage-related 
knowledge, attitudes, and openness.

Methods  Firearm instructors (N = 6) and students in firearm classes (N = 83) were recruited to participate. Students 
were invited to complete voluntary, anonymous pre- and post-surveys during courses they attended that were led 
by these instructors. Instructors and students were also invited to complete a brief qualitative interview.

Results  Results indicated that firearm instructors and students in firearm courses found the module feasible 
and acceptable. Additionally, students’ knowledge about the relationship between firearms and suicide, open-
ness to changing firearm storage practices, and endorsement of the importance of discussing firearms and suicide 
with fellow firearm owners, as well as willingness and confidence to do so, all significantly increased after viewing 
the module.

Conclusions  These findings provide strong support for the use of such culturally competent LMS messaging 
as upstream suicide prevention in settings such as concealed carry courses.
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Background
In 2021, suicide was the 11th leading cause of death in 
the United States (US), accounting for over 48,000 deaths 
(American Foundation for Suicide Prevention 2024). 

Certain groups, such as Veterans, experience a higher 
suicide rate than the general US population. Indeed, Vet-
erans account for about 14% of all suicide deaths among 
US adults and have an adjusted suicide rate that is 72% 
higher than that of adult civilians (U.S. Department of 
Veterans Affairs 2023). In addition, firearms are the most 
commonly utilized method for suicide among both civil-
ian adult (55%) and Veteran (72%) populations, and over 
half (54%) of all firearm-related deaths can be attributed 
to suicide (U.S. Department of Veterans Affairs 2023; 
Centers for Disease Control and Prevention, National 
Center for Injury Prevention and Control 2024; Gramlich 
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2023). Given their 90% case fatality rate, firearms are the 
most lethal method for suicide (Cai et  al. 2022), high-
lighting the importance of addressing firearm suicide 
prevention in the US and among Veterans specifically.

Numerous US government agencies and experts in 
suicide research have emphasized the importance of 
upstream suicide prevention: efforts to target malleable 
risk factors and increase protective factors before acute 
suicide risk develops (Iskander and Crosby 2021; The 
White House 2021). Indeed, suicidal thoughts are dif-
ficult to predict as they are often episodic and dynamic, 
with swift onset and variable duration (Kleiman and 
Nock 2018; Coppersmith et al. 2023). Furthermore, pre-
vious research contends that mere accessibility to a fire-
arm in the home is associated with elevated suicide risk 
and most firearm owners store at least one firearm in a 
highly accessible manner (Kellermann et  al. 1992; She-
nassa et  al. 2004; Anestis et  al. 2023). Thus, approaches 
that seek to increase environmental safety prior to a 
suicidal crisis may hold the most promise for broad sui-
cide prevention. An important example of this type of 
approach is lethal means safety (LMS), an empirically-
supported intervention that seeks to put time and dis-
tance between an individual who may be going through 
an emotional/suicidal crisis and the selected method for 
suicide (Henn et al. 2019).

Despite robust preliminary support for the effective-
ness of LMS in reducing risk for firearm suicide (Anes-
tis et  al. 2021a; Simonetti et  al. 2021), LMS messages 
often fail to reach the intended audience: firearm own-
ers (Rowhani-Rahbar et al. 2018). One pathway to reach 
this group is through firearm safety or concealed carry 
courses in the community (Consolino and Yarvis 2022). 
Notably, just over half of all US states require proof 
of formal firearm training to purchase a firearm or 
obtain a concealed-carry permit, and many such train-
ings include information about secure firearm storage 
(typically in the context of preventing unauthorized or 
child access to firearms; RAND 2023). However, avail-
able research indicates that such training courses do 
not necessarily result in increased use of secure fire-
arm storage (RAND 2023). Furthermore, almost no US 
states mandate the inclusion of suicide prevention in 
their firearm training courses (United States Concealed 
Carry Association 2024), and a 2015 nationally-repre-
sentative survey revealed only 15% of firearm owners 
had learned about suicide prevention in the context 
of firearm training (Rowhani-Rahbar et  al. 2018). 
Similarly, a separate examination of 20 firearm safety 
courses across multiple Northeastern states found 
that only 10% of firearm instructors integrated sui-
cide prevention content into their training (Hemenway 
et al. 2019). This suggests that, within firearm training 

contexts, suicide risk is not frequently brought to the 
attention of firearm owners as a potential source of 
motivation for engaging in secure firearm storage, high-
lighting both a gap in knowledge and an opportunity to 
utilize such courses as a pathway to LMS education.

This approach was explored in a recent study by Barber 
et al. (2019), who helped create a suicide prevention and 
LMS module, which included a PowerPoint presentation 
and a brief video demonstrating how a firearm instructor 
could teach the material. The module encouraged firearm 
owners to routinely store firearm(s) securely and consider 
alternative measures for suicide prevention, such as tem-
porary out-of-home storage (Harvard T.H. Chan School 
of Public Health 2024). The module was shared with over 
1000 firearm course instructors, and 66% reported they 
would like to implement it in their classes. The module 
was subsequently published by the Utah Department of 
Public Safety in 2016 and was made a mandatory com-
ponent of training for Utah concealed firearm permits 
in 2019 (Barber et al. 2019). This pioneering work dem-
onstrated interest in and commitment to suicide pre-
vention training among firearm instructors but was not 
without limitations. Specifically, feedback on the module 
was not collected from firearm course students, poten-
tially overlooking crucial perspectives from the intended 
audience. Moreover, the brief video developed by Barber 
et al. (2019) was primarily designed as a training tool for 
instructors regarding how to deliver LMS content, rather 
than as a standalone means of conveying LMS content to 
firearm course students. The video’s focus on Utah-spe-
cific suicide statistics also limited its applicability and rel-
evance to firearm owners and instructors in other states 
(Barber et al. 2019; Houtsma et al. 2023).

Against this backdrop, Houtsma et  al. (2023) collabo-
rated with local civilian and Veteran firearm owners to 
adapt the module for use in Louisiana firearm safety and 
concealed carry courses. To address limitations of prior 
research, an initial round of focus groups was conducted 
with firearm owners and instructors. Focus group partic-
ipants were shown the module developed by Barber et al. 
(2019); (i.e., PowerPoint presentation and informational 
instructor video), followed by questions and discussion 
designed to elicit feedback on ways to improve the train-
ing module and make material more relevant to Louisi-
ana firearm culture. Based on their feedback, Houtsma 
et al. (2023) developed an adapted module, titled “Saving 
Lives Together” (VISION 2024). A second round of focus 
groups with firearm owners and instructors found the 
adapted module to be unanimously acceptable and fea-
sible for instructors to incorporate in their courses. Par-
ticipants reported their suggestions had been adequately 
addressed, and qualitative analysis indicated that module 
adaptations increased acceptability (Houtsma et al. 2023).
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Although these findings suggest that such a module can 
be used in firearm safety and/or concealed carry courses, 
they do not elucidate the impact that such a module has 
on firearm owners (Houtsma et al. 2023). It is critical to 
evaluate whether culturally-competent LMS messag-
ing can increase knowledge about the risks of firearms 
and suicide, and positively impact attitudes and open-
ness to secure storage and related behaviors. Thus, with 
the present study, our goals were to (1) pilot the module 
developed by Houtsma et al. (2023) in firearm safety and 
concealed carry courses in Louisiana, (2) evaluate the 
feasibility and acceptability of the module among firearm 
course students and instructors, and (3) evaluate impact 
of the module on relevant outcomes (e.g., knowledge 
about the risks of firearms and suicide, attitudes towards 
conversations about firearms and suicide prevention, and 
openness to change firearm storage practices) among 
firearm course students. It was hypothesized that after 
viewing the learning module, firearm course students 
would demonstrate increased (1) knowledge about the 
risks of firearm suicide, (2) positive attitudes (e.g., per-
ceived importance, willingness, and confidence) sur-
rounding conversations about firearms and suicide 
prevention, and (3) openness to changing firearm stor-
age practices. It was also expected that firearm course 
students and instructors would find the module feasible 
and acceptable. If findings from the current study align 
with hypotheses, it would provide strong support for 
the use of such culturally-competent LMS messaging as 
upstream suicide prevention in settings such as firearm 
safety and concealed carry courses.

Methods
Design
We report this study in line with the Revised Stand-
ards for Quality Improvement Reporting Excellence 
(SQUIRE 2.0), found in Additional File 1 (Ogrinc et  al. 
2016). This seven-month pilot implementation trial was 
part of a larger quality improvement project (i.e., Vet-
eran-Informed Safety Intervention & Outreach Network 
[VISION]; see Houtsma et  al. 2023 for more details), 
which was deemed exempt from institutional review by 
the local Institutional Review Board. The study used a 
mixed methods design, integrating both quantitative and 
qualitative approaches for data collection and analysis.

Participants
Participants were firearm instructors (N = 6) and stu-
dents in concealed carry firearm classes (N = 83). 
Firearm instructors were recruited through VISION, 
and most (n = 4) participated in the initial develop-
ment of the learning module in previous focus groups 
(Houtsma et  al. 2023). Demographic information was 

not collected from firearm instructors. Students were 
invited to complete voluntary, anonymous pre- and 
post-surveys during courses they attended that were 
led by these instructors. All participants who opted to 
engage in the study completed the pre- and post-sur-
veys. To obtain a concealed handgun permit in Loui-
siana, it is required that the applicant demonstrate 
competence with a handgun during their training, 
including live range shooting (Louisiana State Police 
2024). Therefore, it is presumed that most, if not all, 
students were firearm owners at the time of their par-
ticipation in this study. A majority of students who 
completed the surveys were male, White, and Non-His-
panic. A minority (6%) indicated they themselves were 
Veterans, and a majority of students (80.7%) reported 
they are family members of military Service Members 
or Veterans. Full student demographic information can 
be found in Table 1. Student Demographic Information. 

Table 1  Student demographic information

Values displayed in percentages; HS = High School; GED = General Educational 
Development

N = 83

Mage(SD) 40.78 (14.92)

Gender

 Male 71.1

 Female 28.9

Race

 White 72.3

 Black 14.5

 Asian/Pacific Islander 13.3

Ethnicity

 Non-Hispanic/Latinx 95.2

 Hispanic/Latinx 2.4

Marital status

 Married 61.4

 Never married 30.1

 Divorced/separated 8.4

Education level

 Less than HS diploma/GED 1.2

 HS diploma/GED 51.8

 Vocational school 8.4

 College degree 30.1

 Graduate school degree 8.4

Military Service (self )

 Yes 6.0

 No 94.0

Military service (family)

 Yes 80.7

 No 19.3
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Procedures
Introductory instructor meeting
The first author held a 90-min introductory meeting with 
the firearm instructors who agreed to participate in pilot 
implementation. This involved re-orienting instructors 
to VISION, the parent project described above, intro-
ducing the instructors to the suicide prevention learning 
module (i.e., showing the video and PowerPoint pres-
entation), and discussing the specific procedures and 
instructor responsibilities during the seven-month pilot 
implementation.

Intervention
The suicide prevention learning module is described in 
detail elsewhere (Houtsma et  al. 2023) and is available 
online (VISION 2024). In short, the module includes a 
brief video (approximately 6  min), wherein two Veteran 
firearm owners present information on local and national 
suicide statistics, warning signs of suicide risk, evidence 
supporting LMS as an effective approach to suicide pre-
vention, personal stories about firearm suicide risk, and 
local and national suicide prevention resources. As an 
alternative or in addition to the video, there is a Power-
Point presentation covering the same topics.

Data collection
Anonymous survey data  Instructors were mailed pack-
ets of blank surveys pre-sorted into envelopes labeled 
with participant numbers. Each envelope contained a 
pre- and post-intervention survey, to be completed by 
students before and after viewing the module. Instructors 
were advised to distribute one envelope to each student 
interested in participating. Prior to sharing the suicide 
prevention learning module, instructors guided students 
to complete the pre-intervention survey. Instructors then 
shared the suicide prevention learning module in their 
course. Finally, instructors guided students to complete 
the post-intervention survey, place both completed sur-
veys back into the envelope, and seal it. Firearm instruc-
tors then collected the sealed envelopes, and these were 
returned to the study team.

Follow‑up interviews  Students were invited to partici-
pate in a follow-up interview approximately one-month 
after viewing the learning module. Individuals who self-
referred were engaged in a 15–30-min, telephone inter-
view with a member of the study team. The study team 
member took notes on students’ responses and the inter-
views were not audio-recorded. Firearm instructors were 
also contacted to participate in a brief, audio-recorded 
telephone exit interview after data collection was com-
pleted. Instructor interviews were transcribed by a mem-
ber of the study team for qualitative analysis.

Measures  The following measures were developed for 
the purposes of the current study, with the exception of 
the Openness to Change measure, which has been uti-
lized in prior research (Anestis and Houtsma 2019). See 
Additional file 2 for a full listing of items.

Knowledge  Knowledge regarding firearm suicide was 
assessed through a 4-item measure, with response options 
including “True”, “False”, and “Not Sure.” Items assessed 
knowledge about the proportion of firearm deaths in 
Louisiana attributed to suicide, whether it is possible to 
identify risk for suicide, the brief amount of time between 
suicidal thoughts and action, and preventative actions for 
suicide (e.g., “Putting time and space between a suicidal 
person and a firearm can decrease risk of suicide”). Total 
scores were created by assigning a “1” to correct responses 
across items and a “0” for incorrect responses or responses 
of “Not Sure.” This resulted in total scores ranging from 0 
to 4. Given items in this measure were assessing knowl-
edge across different concepts, it was deemed inappropri-
ate to calculate internal consistency.

Attitudes: importance, willingness, and  confidence  A 
3-item measure was used to assess students’ perceived 
importance, willingness, and confidence in discussing 
mental health and suicide prevention with other fire-
arm owners (e.g., “It is important for firearm owners 
to talk about mental health and suicide prevention”). 
Response options ranged from 0—“Strongly Disagree” 
to 4—“Strongly Agree,” with total scores ranging from 0 
to 12. Internal consistency for this measure was strong 
at pre- and post-learning module exposure (α = 0.86 and 
α = 0.78, respectively).

Openness to change  An 11-item measure used in prior 
research (Anestis and Houtsma 2019) assessed students’ 
openness to changing a variety of firearm storage practices 
in the context of their own OR a loved one’s suicide risk 
(e.g., “Are you open to temporarily storing your firearm(s) 
away from your home to prevent a suicide attempt by 
yourself?”). Response options ranged from “Not at all 
Open” to “Extremely Open,” with an option to select “Not 
applicable—firearms already stored this way”, across a 
5-point Likert scale. This latter option was categorized as 
the highest possible score for a single item, as it indicated 
the individual was already using this secure storage prac-
tice. The total score for this measure ranged from 0 to 55. 
Internal consistency for this measure was very strong at 
pre- and post-learning module exposure (α = 0.96).

Acceptability  Acceptability of the learning module was 
evaluated using a 2-item measure which inquired as to 
the perceived appropriateness of the learning module 
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in a firearm training course, as well as their likelihood 
to recommend the module to other firearm owners. 
Response options ranged from 0—“Strongly Disagree” to 
4—“Strongly Agree,” with total scores ranging from 0 to 8. 
Total scores above the middle of the scale (i.e., above the 
mean score of 4) would suggest the module was accept-
able. The measure demonstrated very strong internal con-
sistency (α = 0.95).

Semi‑structured interviews  Interviews with students 
explored whether messaging from the suicide preven-
tion learning module had a sustained impact, was accept-
able in the setting of a firearm training course, and had 
resulted in any changes to relevant behaviors (e.g., firearm 
storage). Exit interviews with instructors sought to iden-
tify barriers and facilitators to incorporating the learning 
module into their classes, acceptability of the module, and 
future plans regarding use of the module in their classes. 
See Additional File 2 for interview guides.

Compensation
Instructors were compensated $200 for attending the 
90-min introductory orientation meeting, as well as $200 
for each class in which they incorporated the module and 
facilitated data collection. Of note, no instructor incor-
porated the module into more than five courses. Students 
who completed the pre- and post-surveys during their 
firearm class were not compensated due to anonymity 
and feasibility issues, but those who self-referred for fol-
low-up interviews were compensated $50 for their time 
and effort.

Data analytic plan
Quantitative analyses
Paired samples t-tests were conducted to evaluate the 
impact of the suicide prevention learning module on stu-
dents’ knowledge about firearms and suicide, attitudes 
towards discussing firearms and suicide with fellow fire-
arm owners (i.e., perceived importance, willingness, and 
confidence), and openness to changing firearm storage 
practices. To evaluate acceptability of the learning mod-
ule, mean scores on the 2-item acceptability measure 
were examined descriptively.

Qualitative analyses
Two separate theoretical thematic analyses were con-
ducted using data from qualitative interviews with 1) 
instructors (n = 4), and 2) students (n = 12) to further 
evaluate feasibility, acceptability, and impact of the 
learning module. The study’s research questions (e.g., 
“Is it acceptable to include a suicide prevention mod-
ule in a firearms training course?”) guided the analysis. 
Specifically, a realist framework and semantic approach 

to theme identification were employed, allowing the 
researchers to use the interview questions and partici-
pants’ explicit answers as the foundation for theme iden-
tification, as opposed to attempting to identify underlying 
ideologies (Braun and Clarke 2006; Lochmiller 2021). To 
conduct these analyses, two authors (C.H. and K.M.), 
engaged in iterative review and discussion of the inter-
view transcripts. The authors independently coded, cat-
egorized, and identified themes from these categories. 
Each step was followed by discussion to resolve discrep-
ancies (Lochmiller 2021).

Results
Quantitative analyses
A total of 83 students completed the pre- and post-sur-
veys. Results of a paired-samples t-test revealed there 
was a significant increase in knowledge about firearms 
and suicide among firearm training course students 
from pre- (M = 1.90, SD = 0.95) to post-intervention 
(M = 3.85, SD = 0.42), t(79) = − 16.54, p < 0.001, d = 1.85. 
A paired samples t-test also demonstrated a significant 
increase in positive attitudes (i.e., importance, willing-
ness, and confidence) towards discussing mental health 
and suicide prevention with fellow firearm owners from 
pre- (M = 7.70, SD = 2.91) to post-intervention (M = 9.31, 
SD = 2.24), t(81) = − 9.58, p < 0.001, d = 1.06. A final paired 
samples t-test revealed a significant increase in open-
ness to changing firearm storage from pre- (M = 30.20, 
SD = 10.27) to post-intervention (M = 36.83, SD = 7.95), 
t(79) = − 9.12, p < 0.001, d = 1.02. Students’ scores on the 
measure of module acceptability were above the mean of 
4 (M = 7.19, SD = 1.08).

Qualitative analyses
Students
A total of 12 students completed follow-up qualitative 
interviews. In total, the authors identified 44 codes, 7 cat-
egories, and 4 themes.

Theme 1: students retained the main message and learned 
about  suicide risk more broadly  All students recalled 
learning about suicide prevention in their firearm train-
ing course, most often remembering the module video, 
followed by the PowerPoint slides and instructor-led 
discussion. Some students had difficulty recalling a spe-
cific main message; however, most identified temporarily 
removing firearms in the event of suicide risk as the main 
message of the module. Many students recalled other 
information from the module such as awareness of signs 
of suicide risk, particularly within the context of firearm 
ownership, talking to someone and asking for help when 
facing mental health challenges and/or suicidal thoughts, 
and being available to provide support to others. Some 
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students reported previous awareness of the connection 
between suicide risk and firearms, and therefore did not 
believe the module impacted their knowledge of the topic. 
However, many students expressed that they learned new 
information as a result of viewing this module, with the 
most impactful information being statistics about firearm 
suicide, the importance of raising awareness about the 
risks of firearm suicide, specific ways to practice secure 
firearm storage, and how to recognize warning signs of 
suicide risk.

Category: Format—“(We) watched a video outlin-
ing statistics and then had a very honest discussion 
afterwards.”

Category: Main messages—“Main ideas of calling if you 
need help and taking guns out of homes of those who are 
at risk of suicide.”

Category: Important take-aways—“The awareness is a 
very important message to anyone that owns a firearm.”

Category: Shed new light—“eye-opening”, “mind-blow-
ing”, “enlightening”, “I felt somewhat enlightened.”

Theme 2: the  module had an  impact on  some students’ 
thoughts, emotions, and  behavior  Some students 
reported feeling concerned about the prevalence of fire-
arm suicide, whereas others expressed a sense of posi-
tivity related to spreading awareness and the willingness 
of others to provide help. Notably, some participants 
indicated that their emotions remained largely unaf-
fected by the module. With regards to the impact of the 
module on students’ thoughts and behaviors, three stu-
dents indicated they began storing their firearm(s) more 
securely. A few students expressed willingness to tempo-
rarily remove firearms from the home if someone in their 
household became at risk for suicide, and others indicated 
they would be more vigilant for warning signs of suicide 
risk. A significant number of students said they had not 
changed their firearm storage behaviors since attending 
the firearms class, though several of them noted that they 
already stored their firearm(s) securely prior to viewing 
the module.

Category: Emotional impact—“Felt good knowing that 
others are aware and that there is a community available 
if in need.”

Category: Important takeaways—“I think it changed 
how I see suicide risk because at first, I didn’t know it was 
a big thing when you’re dealing with firearms, and now, 
it changed my view that I need to take having a firearm 
more seriously because it’s not a game.”

Category: Behavioral changes—“It just showed me 
another way to store my firearm and taught me not to 
rely on firearms that much. Now, I don’t keep it lying 
around, especially if I’m down.” When asked if they dis-
cussed the materials with anyone else “Yes, with a friend”.

Theme 3: the  majority found the  module acceptable, 
although  some concerns were highlighted  Overall, stu-
dents found the module to be acceptable, with several 
emphasizing the importance and relevance of including it 
in firearm safety courses. Many stated that the setting was 
appropriate and the module facilitated helpful discussion. 
Concerns were noted by a minority of students, includ-
ing the belief that the module was not relevant to each 
student, the belief that the video lacked sufficient emo-
tional impact, and the belief that the module could trigger 
suicide risk.

Category: Acceptability—“Very acceptable, something 
that everyone needs to be aware of and that is often taken 
for granted.”

Category: Emotional impact—“It was great listening 
but could have used more examples of families or friends 
to bring the whole message together. It lacked impact.”; 
“This material could be triggering to some, and those 
people could lose their life due to it being talked about.”

Instructors
A total of four instructors completed exit interviews. In 
total, the authors identified 39 codes, 6 categories, and 3 
themes.

Theme 1: the  module is  relevant and  easy to  incorpo‑
rate  Instructors reported the video format and brevity 
of the module facilitated incorporation into their courses. 
Two of the instructors integrated the module into the 
child access prevention section, while the other two pre-
sented it at the end of the course. Instructors noted that 
student-led conversations about secure firearm storage 
and suicide prevention occurred in response to the mod-
ule, demonstrating the relevance and acceptability of the 
material. Importantly, some barriers and challenges were 
identified. Specifically, some instructors believed that the 
module’s focus on Veterans was a minor barrier, as not all 
students may feel the information was relevant to them. 
Additionally, one instructor expressed that incorporating 
a new element into his course was a slight challenge.

Category: Functionality—"It [video] conveyed the mes-
sage really well, really easily. It was not a whole lot of 
question marks there, so I would say that was maybe the 
easiest element of all."

Category: Student reactions—“I think everyone was 
able to make kind of direct connections…I think that’s 
what gave it so much credibility.”

Category: Barriers, challenges, and suggestions—“The 
only disconnect I would say is with the folks who were 
not Veterans…because it almost sounded like it was 
something specific to Veterans and suicide prevention 
and mental health issues with Veterans.”
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Theme 2: the module engaged students and added value 
to  the  course  Instructors expressed that the module 
facilitated open conversations about suicide, height-
ened awareness of suicide and prevention among stu-
dents, and provided valuable insights into how to assist 
others in crisis. During these discussions, students and 
instructors shared their personal experiences, adding 
substantial value to the course. The incorporation of 
a video component effectively increased class engage-
ment and motivation, which was evident to instructors 
through students’ body language and participation in 
conversations. Instructors emphasized the positive 
impact of the module, suggesting every student ben-
efitted from it. Instructors noted key module compo-
nents that helped to achieve positive outcomes, includ-
ing impactful statistics and use of visuals to convey the 
gravity of the issue. Additionally, instructors noted that 
group discussions were integral to the module’s impact. 
Instructors reported that their students appeared satis-
fied with the information in the module.

Category: Module consequences—“I found it opened 
up a whole other line of talking. Suicide is a very dif-
ficult area to talk about with people usually, and this 
opened up that discussion, which was really good.”

Category: Key module components—“That was a big 
eye-opener for a lot of people whenever they broke 
down the statistics of who this affects, so that was very 
good, very beneficial information there.”

Category: Student reactions—“Everyone was pretty 
satisfied with the information that they learned.”

Theme 3: instructors feel empowered and  motivated 
to  spread the  word  Instructors reported motivation 
to share the module content with others. Specifically, 
all instructors expressed plans to continue showing the 
module in their courses and stated they would likely 
recommend it to their peers. Indeed, some instruc-
tors showed their passion by presenting or describing 
plans to present the module to other groups (e.g., self-
defense class). Furthermore, instructors suggested that 
the study team explore additional avenues for dissemi-
nation, such as posting the module on social media and 
requesting to include it in state curriculum for Louisi-
ana concealed carry courses.

Category: Instructors’ intentions and actions—“I’m 
also a member of another group, and I have suggested 
this module to them to incorporate.”

Category: Barriers, challenges, suggestions—“I believe 
thoroughly it should be part of the required teaching 
syllabus for every concealed carry instructor.”

Discussion
The current study demonstrated that the suicide pre-
vention learning module developed by Houtsma et  al. 
(2023) can be implemented in concealed carry courses, 
is viewed as feasible and acceptable among students 
and instructors, and leads to meaningful change among 
students who view it. These findings support the use of 
suicide prevention content in Louisiana concealed carry 
courses, and may offer preliminary support for use of 
such content in firearm safety courses, thereby highlight-
ing an important avenue through which to reach firearm 
owners before risk of suicide develops. This study builds 
upon previous literature by examining the acceptabil-
ity and impact of a suicide prevention learning module 
directly among students of concealed carry courses.

According to findings from both the quantitative 
and qualitative data, the module was viewed as accept-
able. Instructors noted that the module added value and 
reported the module opened up important conversa-
tions about firearm suicide prevention and secure stor-
age in their classes. Instructors’ intentions and behaviors 
aligned with this feedback, given that many planned to 
or already had shared the module with other individuals. 
Students largely agreed that the module was relevant to 
include in concealed carry courses and most expressed 
having learned new information. A minority of students 
noted concern that the topic of suicide may be irrelevant 
to some students or could lead to an increase in suicide 
risk among others. Although it is commonly believed that 
asking about or discussing suicide can increase subse-
quent suicide risk, this is not supported by research; in 
fact, some studies have found that such conversations 
can actually reduce suicidal ideation (Dazzi et al. 2014). 
Despite some instructors’ concerns, the module’s use of 
Veteran speakers and inclusion of Veteran-specific statis-
tics did not appear to negatively impact students’ percep-
tions about the relevance of the material, given that none 
offered negative feedback regarding the Veteran speak-
ers or statistics and one student offered positive feed-
back about these features. This aligns with prior research 
showing that Veteran and non-Veteran firearm owners 
perceive Veterans to be credible LMS messengers (Pallin 
et al. 2019; Anestis et al. 2021b). Indeed, although only a 
small proportion of the sample in the current study iden-
tified as Veterans, the majority of students identified as a 
family member of a Service Member or Veteran. The use 
of Veteran speakers may have been relatable to such stu-
dents and, importantly, family members may play a role 
in helping Veteran loved ones to adopt more secure fire-
arm storage practices (Betz et al. 2023).

Importantly, results supported the impact of the mod-
ule across several areas related to suicide prevention. 
Specifically, students’ knowledge about the relationship 
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between firearms and suicide, as well as their knowledge 
about suicide risk in general significantly increased after 
viewing the module. Understanding these facts is crucial, 
as research shows that misinformed beliefs about fire-
arms and suicide are associated with less secure firearm 
storage practices and lower openness to changing firearm 
storage practices (Anestis et al. 2018). Indeed, students in 
the current study became more open to changing firearm 
storage practices after viewing the module, perhaps sug-
gesting that correcting misinformed beliefs can increase 
openness to alternative storage practices. Finally, stu-
dents exhibited higher endorsement of the importance of 
discussing firearms and suicide with fellow firearm own-
ers, as well as willingness and confidence to do so, after 
viewing the module. Notably, all of the aforementioned 
changes were robust, with effect sizes in the strong or 
very strong range (Sawilowsky 2009; Cohen 1988). Fur-
thermore, students were able to recall the main mes-
sage of the module (i.e., securely storing or temporarily 
removing firearms from the home during times of sui-
cide risk can save lives) one month after their concealed 
carry course, which indicates that the module effectively 
communicated the importance of secure firearm storage 
in the context of suicide risk. Some students had even 
engaged in behavior change, including talking to their 
family and friends about the content of the module or 
increasing the security of their firearm storage.

The current study has several limitations. Outcome 
variables of interest were assessed among a small group 
of instructors and students. Moreover, all participants 
were Louisiana residents, all were participating in con-
cealed carry courses, and the sample was fairly homog-
enous regarding demographic characteristics. Results 
presented here may not be representative of all Loui-
siana firearm owners or firearm owners from other US 
states. Future studies should evaluate outcomes among 
varied, larger, and more diverse samples, such as sam-
ples of women and Veteran firearm owners or those 
taking firearm safety courses as opposed to concealed 
carry courses, to ensure findings capture important dif-
ferences. Second, only firearm course students inter-
ested in the research study completed survey measures, 
and students referred themselves to participate in the 
optional one-month follow-up interview. This self-
selection bias may further limit the generalizability of 
results. Additionally, many of the outcome measures 
used in the current study were created by the authors 
and not psychometrically tested, meaning validity and 
reliability of these measures is unknown. Notably, a bill 
was passed in Louisiana just after the study concluded 
allowing honorably discharged Veterans and currently 
military Service Members to carry a concealed weapon 
without obtaining a permit or undergoing further 

training (Louisiana State Legislature 2022). As such, 
future studies will need to explore alternative routes to 
ensure this module or similar messages reach Louisiana 
Veterans and Service Members, such as through Veter-
ans Service Organizations. Lastly, four out of six of the 
firearm course instructors participating in this study 
also assisted in the original adaptation of the module in 
Houtsma et  al. (2023) and may have had a more posi-
tive bias towards the implementation of and outcomes 
related to the module.

Conclusions
Despite these limitations, the present study expanded 
upon previous efforts (Barber et al. 2019; Houtsma et al. 
2023) to successfully incorporate a suicide prevention 
module in the curriculum for Louisiana concealed carry 
courses. Not only do findings indicate the module is 
acceptable and can be feasibly integrated into concealed 
carry courses, but also that this intervention positively 
impacts knowledge, attitudes, and openness to behav-
iors related to suicide prevention and LMS. Finally, the 
broader community may benefit from participating in 
this learning module, so future work should consider 
more widespread implementation. Given that suicidal 
behaviors are difficult to predict and suicide attempts 
involving firearms are often lethal, interventions pro-
moting upstream suicide prevention are imperative. This 
study supports this public health approach and provides 
evidence that these vital messages can reach the intended 
audience and may lead to meaningful changes relevant to 
suicide prevention.

Abbreviations
LMS	� Lethal means safety
VISION	� Veteran-informed safety intervention & outreach network
US	� United States

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s40621-​024-​00526-0.

Additional file 1.

Additional file 2.

Acknowledgements
Not applicable.

Author contributions
CH: major contributor in writing and editing the manuscript; analyzed and 
interpreted the data; obtained funding for the research; and generated the 
study hypotheses and design. LR: major contributor in writing the manuscript 
and major contributor to project administration. KM: major contributor in writ-
ing and editing the manuscript and analyzed and interpreted the qualitative 
data. GT: major contributor to the design and conceptualization, obtained 
funding for the research and supervised project administration. All authors 
read and approved the final manuscript.

https://doi.org/10.1186/s40621-024-00526-0
https://doi.org/10.1186/s40621-024-00526-0


Page 9 of 10Houtsma et al. Injury Epidemiology           (2024) 11:41 	

Funding
This material is the result of work supported by awards from the United States 
Department of Veterans Affairs, Health Services Research and Development 
Service (INV 19-294) and Office of Mental Health and Suicide Prevention 
Suicide Prevention Program FY22 Demonstration Project. Claire Houtsma 
is supported in part by the United States Department of Veterans Affairs, 
Clinical Sciences Research and Development Service (CSR&D) under Career 
Development Award-1 IK1 CX002370-01A1 and project SPR-002-24F. The 
views expressed in this article are those of the authors and do not necessarily 
reflect the position or policy of the Department of Veterans Affairs or United 
States Government.

Availability of data and materials
The first author, CH, can make data available upon reasonable request.

Declarations

Ethics approval and consent to participate
All research was conducted according to the ethical standards outlined by the 
1964 Declaration of Helsinki and its later amendments or comparable ethical 
standards. This study was part of a larger quality improvement project (i.e., 
Veteran-Informed Safety Intervention & Outreach Network [VISION]; see Hout-
sma et al. 2023 for more details), which was deemed exempt from institutional 
review by the Southeast Louisiana Veterans Health Care System Institutional 
Review Board. Participants were informed that survey completion and partici-
pation in a follow-up interview were voluntary. Verbal informed consent was 
obtained prior to interviews.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 24 May 2024   Accepted: 9 August 2024

References
American Foundation for Suicide Prevention. Suicide Statistics 2024 [Available 

from: https://​afsp.​org/​suici​de-​stati​stics/.
Anestis MD, Houtsma C. What I have is what I am: Differences in demograph-

ics, suicidal thoughts and behaviors, and firearm behavior and beliefs 
between firearm owners who do and do not primarily identify as firearm 
owners. J Psychiatr Res. 2019;116:157–65.

Anestis MD, Butterworth SE, Houtsma C. Perceptions of firearms and suicide: 
the role of misinformation in storage practices and openness to means 
safety measures. J Affect Disord. 2018;227:530–5.

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. 2021a;111(2):309–17.

Anestis MD, Bond AE, Bryan AO, Bryan CJ. An examination of preferred 
messengers on firearm safety for suicide prevention. Prev Med. 
2021b;145:106452.

Anestis MD, Moceri-Brooks J, Johnson RL, Bryan CJ, Stanley IH, Buck-Atkinson 
JT, et al. Assessment of firearm storage practices in the US, 2022. JAMA 
Netw Open. 2023;6(3):e231447.

Barber C, Berrigan JP, Sobelson Henn M, Myers K, Staley M, Azrael D, et al. Link-
ing public safety and public health data for firearm suicide prevention in 
Utah. Health Aff. 2019;38(10):1695–701.

Betz ME, Meza K, Friedman K, Moceri-Brooks J, Johnson M, Simonetti J, et al. 
‘Whether it’s your weapon or not, it’s your home’: US military spouse 
perspectives on personal firearm storage. BMJ Mil Health. 2023. https://​
doi.​org/​10.​1136/​milit​ary-​2023-​002591.

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3(2):77–101.

Cai Z, Junus A, Chang Q, Yip PS. The lethality of suicide methods: a systematic 
review and meta-analysis. J Affect Disord. 2022;300:121–9.

Centers for Disease Control and Prevention, National Center for Injury Preven-
tion and Control. WISQARS fatal and nonfatal injury reports [Internet]. 
2024 [cited 03/01/2024]. https://​wisqa​rs.​cdc.​gov/​repor​ts/.

Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed: Hills-
dale, NJ: Erlbaum; 1988.

Consolino TA, Yarvis JS. Veteran suicide: Missed opportunities for suicide 
prevention within concealed pistol license curriculum. Mil Med. 
2022;188(5–6):e985–90.

Coppersmith DDL, Ryan O, Fortgang RG, Millner AJ, Kleiman EM, Nock MK. 
Mapping the timescale of suicidal thinking. Proc Natl Acad Sci. 2023. 
https://​doi.​org/​10.​1073/​pnas.​22154​34120.

Dazzi T, Gribble R, Wessely S, Fear NT. Does asking about suicide and related 
behaviours induce suicidal ideation? What is the evidence? Psychol Med. 
2014;44(16):3361–3.

Gramlich J. What the data says about gun deaths in the U.S.2023. Avail-
able from: https://​www.​pewre​search.​org/​short-​reads/​2023/​04/​26/​
what-​the-​data-​says-​about-​gun-​deaths-​in-​the-u-​s/.

Harvard T.H. Chan School of Public Health. Means Matter. Firearm Instructors.  
2024 [Available from: https://​www.​hsph.​harva​rd.​edu/​means-​matter/​firea​
rm-​instr​uctors/.

Hemenway D, Rausher S, Violano P, Raybould TA, Barber CW. Firearms training: 
what is actually taught? Inj Prev. 2019;25(2):123–8.

Henn M, Barber C, Hemenway D. Involving firearm stakeholders in 
community-based suicide prevention efforts. Curr Epidemiol Rep. 
2019;6(2):231–7.

Houtsma C, Powers J, Raines AM, Bailey M, Barber C, True G. Engaging stake-
holders to develop a suicide prevention learning module for Louisiana 
firearm training courses. Inj Epidemiol. 2023;10(1):3.

Iskander JK, Crosby AE. Implementing the national suicide prevention strat-
egy: time for action to flatten the curve. Prev Med. 2021;152:106734.

Kellermann AL, Rivara FP, Somes G, Reay DT, Francisco J, Banton JG, et al. 
Suicide in the home in relation to gun ownership. N Engl J Med. 
1992;327(7):467–72.

Kleiman EM, Nock MK. Real-time assessment of suicidal thoughts and behav-
iors. Curr Opin Psychol. 2018;22:33–7.

Lochmiller CR. Conducting thematic analysis with qualitative data. Qual Rep. 
2021. https://​doi.​org/​10.​46743/​2160-​3715/​2021.​5008.

Louisiana State Legislature. Senate Bill No. 143. Act No 680. 2022.
Louisiana State Police. Firearms Training Requirements 2024 [Available from: 

https://​www.​lsp.​org/​servi​ces/​conce​aled-​handg​un-​infor​mation/​requi​
remen​ts/.

Ogrinc G, Davies L, Goodman D, Batalden P, Davidoff F, Stevens D. SQUIRE 
2.0—standards for quality improvement reporting excellence—revised 
publication guidelines from a detailed consensus process. J Am Coll Surg. 
2016;222(3):317–23.

Pallin R, Siry B, Azrael D, Knoepke CE, Matlock DD, Clement A, 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):259–69.

RAND. The effects of firearm safety training requirements. Gun Policy in 
America [Internet]. 2023 03/12/2024. Available from: https://​www.​rand.​
org/​resea​rch/​gun-​policy/​analy​sis/​firea​rm-​safety-​train​ing-​requi​remen​ts.​
html.

Rowhani-Rahbar A, Lyons VH, Simonetti JA, Azrael D, Miller M. Formal firearm 
training among adults in the USA: Results of a national survey. Inj Prev. 
2018;24(2):161–5.

Sawilowsky SS. New effect size rules of thumb. J Mod Appl Stat Methods. 
2009;8(2):26.

Shenassa ED, Rogers ML, Spalding KL, Roberts MB. Safer storage of firearms at 
home and risk of suicide: a study of protective factors in a nationally rep-
resentative sample. J Epidemiol Community Health. 2004;58(10):841–8.

Simonetti JA, Wortzel HS, Matarazzo BB. Therapeutic risk management and 
firearm-related lethal means safety. J Psychiatr Pract. 2021;27(6):456–65.

The White House. Reducing military and veteran suicide: Advancing a compre-
hensive, cross-sector, evidence-informed public health strategy. 2021.

U.S. Department of Veterans Affairs. 2023 National Veteran Suicide Prevention 
Annual Report: Office of Mental Health and Suicide Prevention; 2023 
[Available from: https://​www.​menta​lheal​th.​va.​gov/​docs/​data-​sheets/​
2023/​2023-​Natio​nal-​Veter​an-​Suici​de-​Preve​ntion-​Annual-​Report-​FINAL-​
508.​pdf.

https://afsp.org/suicide-statistics/
https://doi.org/10.1136/military-2023-002591
https://doi.org/10.1136/military-2023-002591
https://wisqars.cdc.gov/reports/
https://doi.org/10.1073/pnas.2215434120
https://www.pewresearch.org/short-reads/2023/04/26/what-the-data-says-about-gun-deaths-in-the-u-s/
https://www.pewresearch.org/short-reads/2023/04/26/what-the-data-says-about-gun-deaths-in-the-u-s/
https://www.hsph.harvard.edu/means-matter/firearm-instructors/
https://www.hsph.harvard.edu/means-matter/firearm-instructors/
https://doi.org/10.46743/2160-3715/2021.5008
https://www.lsp.org/services/concealed-handgun-information/requirements/
https://www.lsp.org/services/concealed-handgun-information/requirements/
https://www.rand.org/research/gun-policy/analysis/firearm-safety-training-requirements.html
https://www.rand.org/research/gun-policy/analysis/firearm-safety-training-requirements.html
https://www.rand.org/research/gun-policy/analysis/firearm-safety-training-requirements.html
https://www.mentalhealth.va.gov/docs/data-sheets/2023/2023-National-Veteran-Suicide-Prevention-Annual-Report-FINAL-508.pdf
https://www.mentalhealth.va.gov/docs/data-sheets/2023/2023-National-Veteran-Suicide-Prevention-Annual-Report-FINAL-508.pdf
https://www.mentalhealth.va.gov/docs/data-sheets/2023/2023-National-Veteran-Suicide-Prevention-Annual-Report-FINAL-508.pdf


Page 10 of 10Houtsma et al. Injury Epidemiology           (2024) 11:41 

United States Concealed Carry Association. USCCA’s Concealed Carry Reci-
procity Map & Gun Laws by State: USCCA; 2024 [Available from: https://​
www.​uscon​ceale​dcarry.​com/​resou​rces/​ccw_​recip​rocity_​map/.

VISION. Firearm Safety for Suicide Prevention 2024 [Available from: https://​
www.​visio​ncoal​ition.​net/​proje​cts/​slt.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.usconcealedcarry.com/resources/ccw_reciprocity_map/
https://www.usconcealedcarry.com/resources/ccw_reciprocity_map/
https://www.visioncoalition.net/projects/slt
https://www.visioncoalition.net/projects/slt

	Impact of a suicide prevention learning module for firearm training courses in Louisiana
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Design
	Participants
	Procedures
	Introductory instructor meeting
	Intervention
	Data collection
	Anonymous survey data 
	Follow-up interviews 
	Measures 
	Knowledge 
	Attitudes: importance, willingness, and confidence 
	Openness to change 
	Acceptability 
	Semi-structured interviews 

	Compensation

	Data analytic plan
	Quantitative analyses
	Qualitative analyses


	Results
	Quantitative analyses
	Qualitative analyses
	Students
	Theme 1: students retained the main message and learned about suicide risk more broadly 
	Theme 2: the module had an impact on some students’ thoughts, emotions, and behavior 
	Theme 3: the majority found the module acceptable, although some concerns were highlighted 

	Instructors
	Theme 1: the module is relevant and easy to incorporate 
	Theme 2: the module engaged students and added value to the course 
	Theme 3: instructors feel empowered and motivated to spread the word 



	Discussion
	Conclusions
	Acknowledgements
	References


