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Abstract
This paper outlines a novel application of the social 
ecological model (SEM) for firearm suicide prevention. 
It focuses on four levels of intervention (societal, 
relationship, community and individual) to reduce access 
to firearms, a practical contributor to the capacity to 
attempt suicide, from individuals when they are at an 
elevated risk for suicide. There is substantive research 
linking easy access to firearms with an increased risk of 
firearm suicide, and suicide prevention interventions that 
address access to lethal means are critical components 
of a comprehensive suicide prevention strategy. Potential 
interventions using the SEM framework include: at the 
policy level—extreme risk laws, voluntary self-prohibition 
policies and policies that reduce the availability of 
firearms; at the community level—gun shop projects; at 
the relationship level—lethal means safety counselling; 
and at the individual level—safer storage. Taken together 
with upstream interventions, such as increased access to 
mental health services and substance use treatment, a 
multilevel approach for suicide prevention that addresses 
access to firearms can save lives.

Introduction
Suicide is the leading cause of violent death in the 
US, and one of the leading causes of death overall 
for Americans. Over the last decade, 399 157 
Americans died by suicide, of which 201  875—
approximately 50%—died by firearm  suicide. 
Firearm suicide rates have steadily increased, with 
an additional one person dying by firearm suicide 
per 100 000 in 2016 compared with 2007 (age-ad-
justed firearm suicide rates per 100 000 for 2016 
and 2007 were 6.72 and 5.63, respectively). Males 
die by firearm suicide at a rate more than six times 
higher than females (age-adjusted firearm suicide 
rate for: males, 11.95 per 100 000; females, 1.93 
per 100 000 in 2016). The rate of firearm suicide 
among males rises with age, peaking at ages ≥85 
years (37.44 per 100 000 in 2016). The rate of 
firearm suicide among females rises with age until 
peaking between the ages of 50 and 54 years (3.55 
per 100 000 in 2016), after which it declines with 
age. Additionally, there are differences in firearm 
suicide rates by race, with White males dying at 
the highest rate, followed by American-Indian 
and Alaskan Native, Black, and Asian and Pacific 
Islander males (age-adjusted firearm suicide rates 
were 13.54, 8.69, 5.50 and 3.03 per 100 000 in 
2016, respectively). A similar pattern exists in 
females (age-adjusted firearm suicide rates were 
2.28, 1.28, 0.79 and 0.37 per 100 000 in 2016, 
respectively).1 The public health impact of suicide 

on families and communities is sizeable; suicide 
loss survivors are at an increased risk of suicide 
themselves, and bereavement can have adverse 
effects on mortality, mental health and social 
functioning.2

There are many risk factors for suicide, including 
substance3 and alcohol misuse,4 having a serious 
mental illness5and experiencing a crisis in the last 
two weeks.6  Notably, there is substantive research 
linking easy access to firearms with an increased 
risk of firearm suicide. In places where house-
hold firearm ownership is more common, suicide 
rates—both overall and by firearms—are generally 
higher.7–9 One study examining gun ownership and 
state-wide suicide rates found that after controlling 
for covariates, gun ownership accounted for 92% 
of the variance between state-wide suicide rates.10 
According to a meta-analysis of individual-level 
studies, access to a gun in the home increased the 
odds of suicide more than threefold.11 Indeed, 
suicide attempts with firearms are lethal nearly every 
time. Research found that approximately 9 out of 
10 suicide attempts with firearms were lethal.12 
Of the risk factors for suicide, access to firearms is 
relatively easily modifiable and thus provides a crit-
ical point for intervention. Notably, as some social 
environments are hostile to any efforts to mitigate 
firearms access, cultural barriers to implementation 
of such policies can be substantial. Focusing on 
time-limited, risk-based approaches such as those 
presented in this paper may mediate some of these 
barriers.

The Three-Step Theory of suicide posits that there 
are three steps through which an individual goes 
from suicidal ideation to attempt(s) and elucidates 
further how mitigating access to firearms (known as 
means restriction or means reduction) provides an 
important opportunity to reduce suicide risk. The 
theory outlines that an individual first must expe-
rience a combination of pain (typically psycholog-
ical) and hopelessness in order for suicidal ideation 
to occur. Second, for those meeting the first set of 
criteria, a lack of connectedness allows ideation to 
escalate (conversely, bolstered connectedness serves 
as a protective factor). The third step from ideation 
to attempt is propelled by what the theory describes 
as capacity to attempt suicide, which is made up 
of dispositional, acquired and practical factors.13 
Access to a firearm, given pain, hopelessness and a 
lack (or perceived lack) of connectedness, is a prac-
tical contributor to the capacity to attempt suicide. 
Attending to the third step of the model aligns with 
a recent shift of focus within firearm suicide preven-
tion efforts to reducing access to firearms—focusing 
on the how, rather than the why, of suicide.14
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Figure 1   Social ecological model.

Table 1   Firearm suicide prevention interventions

Level Intervention Stakeholders involved

Societal Extreme risk laws such as the 
Extreme Risk Protection Order

Policy-makers, law enforcement, 
prosecutors, judges, family 
members

Voluntary self-prohibition Policy-makers, law enforcement, 
prosecutors, judges, individuals

Other policies that reduce 
availability of firearms

Policy-makers, law enforcement, 
prosecutors, judges

Community Gun Shop Project Gun retailers, ranges and clubs

Relationship Family/friends holding onto 
firearms

Family members, friends

Lethal means safety counselling Healthcare providers

Individual Safer storage
►► Storing firearms and 

ammunition separately
►► Giving family/friends key to 

safe with firearms
►► Removing firearms from 

home

Individuals

Barber and Miller’s conceptual model on means restric-
tion illustrates how reducing availability and accessibility of a 
practical contributor to the capacity to attempt suicide—such 
as firearms—can reduce suicide rates at the population level. 
According to the model, means restriction may lead to (1) substi-
tuting means (less common) or (2) temporarily or permanently 
delaying suicide attempts. If attempts are made with substituted 
means, they are generally less fatal, allowing time for suicidal 
crises to pass and leading to fewer suicides. Alternatively, if 
suicide attempts are delayed altogether without means substi-
tution, the suicidal crises again may pass and result in fewer 
suicides.15 Through either path, temporarily reducing access to 
firearms for individuals who are at an elevated risk of suicide is 
likely to reduce suicide rates at the population level.

There are multiple ways to intervene to temporarily reduce 
access to firearms for individuals at risk for suicide. This paper 
outlines a novel application of the social ecological model (SEM) 
for firearm suicide prevention by focusing on four levels of inter-
vention (societal, community, relationship and individual) to 
reduce access to firearms, a practical contributor to the capacity 
to attempt suicide, from individuals when they are at an elevated 
risk for suicide.

Social ecological model
The SEM is a theoretically based framework developed to illus-
trate the interplay between individual and environmental factors 
in individual health and well-being (figure  1). Originating in 
systems theory and growing from early applications in human 
development, the model has been used extensively in public 
health as a way of providing context for why health problems 
occur and developing parallel approaches to health promotion 
and disease prevention. The SEM accounts for influence at and 
interaction among four levels: societal, community, relationship 
and individual; in turn, the public health approach relies on the 
application of interventions across all four levels.

The CDC developed an SEM-based framework for violence 
prevention that is widely used in violence prevention settings.16 
The framework illustrates a range of risk and protective factors 
for experiencing and perpetrating violence. In the following 
paragraphs, the CDC’s SEM-based framework for violence 
prevention is applied to the specific outcome of firearm suicide 
prevention via temporary separation of high-risk individuals 
from firearms, and potential strategies for intervention are 
briefly summarised. Traditional applications of the SEM outline 

interventions that target risk and protective factors at all levels. 
In this application, interventions are developed at each level, 
but the goal is an individual one, to reduce access to firearms as 
lethal means of suicide. Moreover, many interventions proposed 
in the following paragraphs involve action across multiple levels. 
We begin broadly at the societal level and work towards the 
individual-level goal of increased means safety. Table 1 outlines 
examples of interventions at each level of the SEM.

Societal level
The broadest level of the SEM is the societal level, which explores 
how large social factors such as policy and culture influence 
health. Interventions for firearm suicide prevention at this level 
include developing and enacting policies that reduce access to 
firearms by high-risk individuals and shift cultural norms related 
to guns and suicide.

Recent state-level policy efforts to temporarily limit an at-risk 
individual’s access to firearms have focused on extreme risk laws 
such as Extreme Risk Protection Orders with a nationwide surge 
of interest following in the wake of the tragic school shooting 
in Parkland, Florida on 14 February 2018. Early extreme risk 
laws were built upon by the Consortium for Risk-Based Firearm 
Policy with the development of Extreme Risk Protection Orders 
(also known as Gun Violence Restraining Orders, among other 
names). Extreme Risk Protection Orders allow law enforcement, 
and in some states family and household members, to petition 
a judge to temporarily limit an individual’s access to firearms 
if they are at risk of harming themselves or others.17 18 Individ-
uals subject to Extreme Risk Protection Orders are temporarily 
prohibited from purchasing new firearms and are required to 
relinquish firearms in their possession while the order is in 
effect.6

Emerging research suggests that extreme risk laws may be 
effective in saving lives. Specifically, a study examining 14 years 
of data from Connecticut’s risk warrant law—a precursor to 
Extreme Risk Protection Orders that allows law enforcement 
to temporarily remove firearms through a warrant-based proce-
dure—estimated that for every 10 to 20 risk warrants issued, one 
suicide was averted.19 As of June 2018, California, Connecticut, 
Florida, Indiana, Maryland, New Jersey, Oregon, Rhode Island, 
Vermont and Washington have extreme risk policies,20 and state 
legislators have introduced or plan to introduce extreme risk 
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bills in approximately 26 additional states.21 Passing extreme 
risk policies is a first-step societal-level intervention; however, 
actions must follow at each level of the SEM to ultimately reduce 
access to lethal means. Stakeholders must collaborate for effec-
tive policy implementation, including developing processes 
for order service and relinquishment of firearms (community); 
families and law enforcement must recognise signs of risk and 
petition a court for an order (relationship); and the individuals 
must be educated on the terms of the order as well as resources 
that they may utilise to address the underlying causes of their 
dangerous behaviours (individual).

A complementary policy called a voluntary self-prohibition 
allows individuals to voluntarily place themselves on a do-not-
sell list, which would put their name into the National Instant 
Criminal Background Check System and prohibit them from 
purchasing firearms. One study surveying individuals at both 
inpatient and outpatient psychiatric clinics found that 46% of 
participants would put their name on such a list. Notably, indi-
viduals with access to a firearm were less likely to sign up for a 
do-not-sell list.22 In 2018, Washington became the first state to 
enact a voluntary self-prohibition law.23 Given the novelty of the 
policy, other states may look to data from Washington on uptake 
and efficacy before pursuing such legislation. Additionally, while 
the policy itself operates at the individual level, current efforts 
are necessary to pass such policies at the societal level and imple-
ment them at the community level.

Finally, any policies that generally reduce access to firearms 
by individuals who may be at risk for suicide are critical to 
prevent suicide. Such policies may include, but are not limited 
to, universal background checks including permit-to-purchase 
laws,24 mandatory waiting periods25 and policies to support or 
incentivise interventions at other levels of the model (such as 
a policy that provides funding to train healthcare providers on 
lethal means safety counselling). Enacting evidence-based fire-
arms violence prevention policies is a societal-level intervention 
that will enable and support actions at subsequent levels of the 
SEM while contributing to a shift in cultural norms towards (1) 
acknowledgement of the role of firearms in suicide; (2) accep-
tance of reducing firearms access as a viable suicide prevention 
strategy; and (3) a decrease in the ubiquitous nature of firearms 
in American society. The importance of such potential shifts 
in cultural norms cannot be overstated, as cultural barriers to 
efforts to mitigate firearms access among high-risk individuals 
are significant.

Community level
The community level of the SEM examines the social and phys-
ical environments in which an individual exists and how they 
are associated with risk and protective factors. Interventions 
for firearm suicide prevention at the community level influence 
the environment, such as by shifting organisational climate, 
processes and institutional policies. After laws are enacted at the 
societal level, they must be implemented successfully by stake-
holders at the community level. Other interventions, however, 
begin at the community level.

An example of a community-level intervention to reduce 
access to firearms by individuals at risk for suicide is the Gun 
Shop Project. Developed out of a partnership between the 
New Hampshire Firearms Safety Coalition, the Means Matter 
programme at the Harvard T.H. Chan School of Public Health 
and other stakeholders, the Gun Shop Project builds on the 
partnership between firearms retailers, ranges, and clubs and 
public health experts. The Gun Shop Project provides retailers, 

instructors and customers of all experience levels with firearm 
suicide prevention educational materials. These include educa-
tion on the elevated risk of suicide to the gun-owning commu-
nity and strategies for prevention that allow gun owners to take 
an active role in suicide prevention among their peers. These 
are implemented through a variety of pathways, including 
educational events at shooting ranges, flyers for retail customers 
and materials encouraging retailers’ increased awareness of 
potentially suicidal behaviour. Through this effort, an “11th 
Commandment of Gun Safety” was developed, encouraging 
temporary offsite storage of firearms when an individual is at 
elevated suicide risk.26 The Gun Shop Project has gained signif-
icant traction in recent years and is now being replicated in 
approximately two dozen states.27 28 Additionally, new partner-
ships are emerging, such as one between the American Founda-
tion for Suicide Prevention and the National Shooting Sports 
Foundation that aims to distribute suicide prevention materials 
to gun owners.29 

Intervening when an individual purchases a firearm is critical 
because their access to lethal means has increased. Access to a gun 
in the home increases suicide risk,11 and the gun purchase may 
be a symptom of suicidal crisis. One study showed risk of suicide 
is elevated immediately after purchasing a firearm and remains 
elevated for at least 6 years following the purchase.30 Educating 
gun owners about suicide risk is one area of common ground 
among gun violence prevention and gun rights advocates, and 
collaborations between gun owner groups and public health 
professionals that focus on putting time and space between 
at-risk individuals and firearms have the opportunity to save 
lives.31 

Relationship level
The SEM’s relationship (interpersonal) level explores the close 
relationships that may influence an individual’s risk, including 
those with family, friends and other individuals. For firearm 
suicide prevention, the relationship level encourages engage-
ment and support by other individuals in the temporary separa-
tion of firearms from the at-risk individual. At this level, those 
close to an at-risk individual may intervene by applying a tool 
described in the societal or community levels, such as petitioning 
for an Extreme Risk Protection Order. While not all interven-
tions at the relationship level originate in other levels, they will 
contribute to societal-level cultural shifts around the accept-
ability of discussions about the risks of firearms and reducing 
access to lethal means.

Gun storage out of the home provides a safer degree of sepa-
ration than storage in the home. Friends or family who recog-
nise that a loved one may be at risk may intervene and offer to 
store the at-risk individual’s firearms for the duration of the 
crisis, if they can do so safely. If the individual at risk is a child 
or other individual who is not a gun owner but is exposed to 
them at home, a parent or other household member may choose 
to temporarily store their own guns outside of the home. One 
study examining firearm suicides among adolescents at six 
National Violent Injury Statistics System sites found that 82% 
of adolescents used firearms owned by family members among 
cases when information was available.32 As such, it is critical 
to address not just firearm ownership among adolescent popu-
lations, but firearms access via family members. Importantly, 
friends and family members should be aware of their state’s laws 
to ensure that proper steps are taken when temporarily trans-
ferring a firearm33 as well as the risks associated with firearms 
possession as outlined in this paper. Options for safer storage 
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of firearms are discussed in further detail under the individual 
level of the model.

In addition to family members and friends, healthcare 
providers have an important opportunity to engage in firearm 
suicide prevention at the relationship level by providing lethal 
means safety counselling to patients—or parents of paediatric 
patients—who may be at risk. Lethal means safety counselling 
occurs when healthcare providers ascertain if an at-risk indi-
vidual has access to lethal means of suicide and work with the 
individual and their family or friends to reduce access until the 
risk of suicide decreases.34 Evidence suggests that individuals who 
receive counselling by physicians are significantly more likely to 
make safe changes in firearms storage practices than those who 
do not receive such counselling,35 36 yet a study of patients seen 
in the emergency room who had a positive suicide risk screen 
found that only 18% had documentation in their medical charts 
indicating they had received an assessment of lethal means 
access.37 This is not surprising: despite recommendations from 
groups like the American Academy of Pediatrics and Consortium 
for Risk-Based Firearm Policy for physicians to provide counsel-
ling,34 38 few providers are actually trained on how to provide 
lethal means safety counselling.39–44 However, efforts to train 
providers and create materials are underway, as affirmed by the 
newly updated policy from the American Medical Association 
which states they will “develop state-specific guidance for physi-
cians on how to counsel patients to reduce their risk for fire-
arm-related injury or death, including guidance on when and 
how to ask sensitive questions about firearm ownership, access, 
and use, and clarification on the circumstances under which 
physicians are permitted or may be required to disclose the 
content of such conversations to family members, law enforce-
ment, or other third parties.”45 Institutionalising such trainings 
is a community-level process that would enhance this relation-
ship-level intervention.

Individual level
The individual (intrapersonal) level of the SEM relates to how 
biological and personal history factors affect an individual’s 
risk for violence. Prevention efforts at this level address those 
factors, typically through education. In this context, access to 
firearms—defined by gun ownership, access to firearms in the 
household and firearms storage—is the critical personal history 
factor. Easy access to firearms increases the risk an individual 
will die by suicide;11 as such, interventions at the individual level 
should educate individuals, particularly those at high risk such 
as middle-aged and older males1 (thus also addressing biological 
factors of age and sex), about why it is important to separate 
oneself from lethal means.

One prevention strategy at the individual level is safer firearms 
storage. Safer storage mitigates access to firearms by the owner 
and other individuals—such as children and adolescents—in 
the shared environment and can be achieved through different 
ways.46 For example, within the home, individuals may choose 
to use trigger locks alone or in combination with a gun safe or 
to store their firearms separately from their ammunition, both in 
locked gun safes. To reduce access further, the gun owner may 
give a friend or family member the combination or key to the 
safe.

Storing firearms outside of the home is the safest option when 
an individual is at increased risk for suicide and has been recom-
mended by healthcare providers and healthcare researchers.15 27 47 
Individuals may choose to voluntarily relinquish their firearms 
to friends or family members, a federally licensed firearms dealer 

or a local police department when they know they are at risk for 
harming themselves. However, a survey of gun retailers found 
that more than 60% of retailers were concerned about knowing 
when it was safe to return the firearm, and efforts are needed 
to address their concerns and provide clarity.48 While initiated 
by the individual, these storage options are reinforced or made 
available by interventions at other levels of the SEM framework.

Limitations
The programmes and policies previously described have a strong 
theoretical basis, but not all have sufficient evidence available 
regarding their efficacy. As more evidence-based policies such 
as extreme risk laws are implemented, evaluation is critical to 
measure their effects. More research is needed on lethal means 
safety counselling to understand what the best methods for 
counselling are to create behavioural change, how long these 
new behaviours last for and how effective it is generally as a 
tool for reducing firearm suicide. More research is needed to 
elucidate what additional interventions can be used at each 
level of the SEM to reduce access to firearms to prevent suicide. 
Interventions should be rigorously evaluated to determine how 
effective they are at reducing firearm suicide and if their effec-
tiveness varies among different populations or between rural, 
suburban and urban settings. Additionally, research is needed 
to better understand how interactions between interventions 
at each level may amplify—or harm—firearm suicide preven-
tion efforts. Despite limited research on available interventions 
and potential cultural barriers to their implementation, there 
is strong evidence that temporarily reducing firearms access to 
at-risk individuals can save lives.

Conclusion
Interventions at multiple levels of the SEM that address an indi-
vidual’s access to firearms when they are at risk for suicide is 
a critical component of a comprehensive suicide prevention 
strategy. A broad range of stakeholders, including individuals, 
friends and family members, healthcare providers, local organ-
isations and businesses, and state and federal legislators, can all 
contribute to interventions that reduce firearm suicide. Taken 
together with upstream interventions, such as increased access 
to mental healthcare and substance use treatment, a multilevel 
approach addressing access to firearms has the opportunity to 
save lives.
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