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Objectives:

Review the epidemiology of firearm suicide

Illustrate the importance of lethal means access in suicide risk

Describe poloicies and practices to reduce firearm suicide
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WISQAS (CDC)

2023:

• 49,300 Suicides
• 19,252 Homicides

Suicide is the Overall 
11th Leading Cause of 

Death in US

9th leading cause in 
Tennessee

Leading Causes of Death in US, by Age Group (averaged past several years)

Rank 10-14 years 15-19 years 20-29 years 30-39 years 40-49 years 50-59 years
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Suicide 
currently at 

highest rates 
since WWII

Suicide Deaths increasing for 20+ years

Annual US Suicide Rate 
(Age Adjusted):

14.1 per 100K (2023)

       Tennessee Rate:

       17.3 per 100K

Rates have been climbing 
through most the 21st century      
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• Completed suicides are predominantly male (78%)

• Indigenous and White populations die at 2-3x rates of Black, 
Hispanic, or Asian populations

• Rate peaks around age 50 and ages 80+
• African Americans & AI/AN peak suicide rate at age 20

Suicide in The United States
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Suicide rates by state -- 2023
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Suicide rates by Tennessee Health Region

Source: AFSP and Bryan Barks-  Southeast Regional Director at the Tennessee Suicide Prevention Network
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Risk Factors for Self Harm 
& Suicide

Hawton, 2012
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Psychiatric Disorder as Risk Factor

► Most (80-90%) suicide decedents suffer mental illness as a predisposing or 
precipitating factor (Barraclough, 1974; Cavanaugh, 2003)

► Psychiatric illness greatly increases the likelihood of death by suicide

► Annual US suicide rate ~14 per 100,000, or lifetime chance of suicide = 1%

► Lifetime suicide risk if suffering from mood or anxiety disorder = 5% (2.2-15%)

► Lifetime suicide risk if suffering from schizophrenia= 10% (9-13%)

► Lifetime suicide risk if substance dependent = 8-15%

Miller, 1991; 
Meltzer, 1995; 
Schneider, 2009; 
Baldessarini, 2020; 
Moitra, 2021
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Suicide is a Behavior

A suicidal act emerges from a variety of environmental and personal factors
► Some chronic, some acute
► Some fixed, some modifiable

Many important factors are immutable
► Family history of suicide
► Male sex, white race
► Terminal illness, etc.

Other important factors can be addressed
► Social isolation, Poverty
► Access to lethal means
► Mental Illness

● Psychiatric disorders are among the most significant modifiable risk factors

      
   P

aul Nestadt, M
D

Johns Hopkins School of Medicine



11

Suicide Attempts in the United States

Despite the suicide death rate being so high, its still much smaller than the suicide attempt rate

Source: AFSP, CDC, and National Survey of Drug Use and Mental Health (2024), YRBS (2023)

In Past Year: High Schoolers Adults

Seriously Considered 20% 5.0%

Made Plan 16% 1.4%

Attempted 9% 0.6%

Required Medical 
Attention

2% ---

Completed (2019) 0.011% 0.015%

Attempts
1.7M

Hospitalizations
0.5M Deaths

< 50K

Annual US Suicide Attempts and 
Mortality
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With all of these attempts, how do so many survive?

• Notable sex differences:
• Females have 2-3x the suicide attempt 

rate
• Males have 3-4x the suicide death rate
• Why?

• In general, suicide attempts have a relatively 
low fatality rate

• If a firearm is used in a suicide attempt, it 
will usually be fatal

• Men tend to use guns, as opposed to 
women who tend to overdose

Conner et al, 2019

Method Deaths Attempts % Fatal

Firearm 156,901 175,190 89.6%

Poisoning 43,868 2,366,014 1.9%

Gas 8,659 28,417 30.5%

Hanging 76,688 145,568 52.7%

Drowning 3,115 5,527 56.4%

Cutting 5,539 784,309 0.7%

Jump/ Crash 9,875 35,836 27.6%

Other 4,732 275,589 1.7%

Total 309,377 3,816,450 8.1%
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Suicide Methods in The United States-- 2021

Among Veterans, firearms are 
used in 74% of suicide deaths

5-6% of suicide 
attempts use guns. 

Those become half 
of all suicide deaths.

Firearm
55%

Suffocation
26%

Poisoning
12%

The majority of gun deaths in 
the US (and TN) are suicides

In Tennessee, firearms are used 
in 2/3rd of all suicide deaths
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Pathway and Key Risk Factors for Self Harm and Suicide

Hawton, 2012
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The Choice of Method is a Consequence of 
Method Availability
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Suicide Is A Powerful, But Brief Impulse

Simon (2001) interviewed 153 young high lethality suicide attempters and found that fully 87% of them had 
only decided to make the attempt within 24 hours of the attempt; and most had decided within the hour

If a lethal method of suicide isn’t readily available, the impulse can pass and help can be sought
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Firearm Suicide Rate By State

Who uses a gun for suicide?      People who own guns.

CDC - WISQARS

NATIONAL MAP OF FIREARM SUICIDE RATES BY STATE - 2023

% Households with GunsFirearm Suicide Rate
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More Gun Access Has Repeatedly Been Shown To Increase Suicide

► Individuals with access to a firearm have 
3.2x the risk of suicide (Anglemyer, 2014)

► Areas with more guns have 50% higher 
suicide rates  (Miller, 2015)
► 90% higher rates in kids
► Higher ratios in kids: fewer readily 

available methods, requiring transport

► In urban counties, there is a 1% increase in 
suicides for each additional gun shop 
(Steelesmith, 2019) 

► Soldiers who kept a loaded gun at home or 
carry off-duty have 4x odds of suicide 
(Dempsey 2019)
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Household Gun Ownership and Youth Suicide Rates, By State

Knopov et al (2019) 
compared each state’s 
household gun 
ownership proportion 
to its youth suicide rate 
(age 10-19), controlling 
for other risk factors 
and youth suicide 
attempts

19

In the multivariate model, they found for each 10% increase in household gun ownership, 
the youth suicide rate increased by 27%
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The Inevitability of Suicide (Substitution of Means?)

If we remove a lethal method, will attempters just find another way?

• Miller (2006) found that 74% of Americans surveyed believed that all or most GG Bridge jumpers would 
have found another way to complete suicide, if thwarted
• Gun ownership and smoking were greatest predictors of this belief 

• Betz (2010) found that among ED physicians and nurses, 54% believed similarly that if a firearm suicide 
decedent hadn’t had a gun, most or all of them would have just completed another way

Is this true?

• Seiden (1978) checked on 515 GG Bridge jumpers who were restrained/ saved during an attempt and 
found that over a median f/u period of 26 years, only 4.9% of them ended up completing suicide 
(usually very soon after the failed attempt)

• Similarly, O’Donnell (1994) found that only 9.6% of the 94 attempters who miraculously survived 
jumping in front of a London Tube train reattempted and died over a 10 year f/u period
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What happens when a popular, lethal, convenient method of suicide is removed?

• In the UK, coal gas in ovens were high in Carbon Monoxide (CO) and was a top method of suicide
• Throughout the 60’s and 70’s, CO content in ovens were reduced
• Both CO suicides AND total suicides decreased concurrently (no replacement methods)

Kreitman, 1976
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Other Examples of Restricting Access to Lethal Means

• The most common suicide method in Sri Lanka was ingesting pesticides, because they 
were always available and some of them were terribly lethal

• When the most lethal class of pesticides were banned in 1995, the suicide rate was cut 
almost in half

Vyrostek et al, 2001

• Similarly, when regulations forced 
pharmacies to pack paracetamol in 
blister packages, reducing access, 
UK poisoning suicides dropped by 
22%

• When Israeli soldiers were 
forbidden from storing their guns 
at home on weekends, their suicide 
rates fell 40%
• 70% drop in weekend rates, no 

change in weekday rates
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Bridge Barriers

• In areas where bridges attract suicidal jumpers, fences 
and barriers save lives

• Of DC’s 10 high bridges, the Duke Ellington Bridge 
accounted for half of the city’s bridge suicides, with the 
Taft bridge a distant second

• In 1986, anti-suicide fences were erected on both sides of 
the Ellington

• Ellington deaths quickly decreased by 90%

• Despite the Taft being located only a 5 minute walk away, 
there were no significant increases in Taft jumps or jumps 
from other DC bridges

Berman, Athey, Nestadt (2021)

Ellington Bridge

Taft B
ridge

Berman, Athey & Nestadt (2021)
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Bridge Barriers

• In areas where bridges attract suicidal 
jumpers, fences and barriers save lives

• Of DC’s 10 high bridges, the Duke 
Ellington Bridge accounted for half of the 
city’s bridge suicides, with the Taft bridge 
a distant second

• In 1986, anti-suicide fences were erected 
on both sides of the Ellington

• Ellington deaths quickly decreased by 90%

• Despite the Taft being located only a 5 
minute walk away, there were no 
significant increases in Taft jumps or 
jumps from other DC bridges

Berman, Athey, Nestadt (2021)

      
   P

aul Nestadt, M
D

Johns Hopkins School of Medicine



25

Regulations Which Reduce Gun Access Are Effective

► When DC began requiring gun licensing in 1976, firearm suicides dropped 23%, with no 
replacement (Loftin et al. 1991)

► Athey et al. (2024) found that child access prevention laws, requiring safe storage of 
firearms, decreased youth firearm suicide rates by 14%

► Anestis & Anestis (2015) found that state laws that required guns to be stored locked, 
background checks, and restrictions to open carry all individually decreased suicide 
rates.

► Kaufman et al. (2018) used a composite score to rate the stringency of firearm 
regulations for each state. They found that the total suicide rate was decreased by 20% 
in states with more gun laws, such as dealer regulation, background checks for private 
sales, permit to purchase, junk gun regs, reporting requirements, and restrictions in 
number of firearms sold at a time.
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Regulations are Effective

► In 1995, Connecticut enacted “Permit-to-Purchase” gun laws, 
increasing the wait time needed for a purchase and screening out 
certain ineligible individuals.
► CT firearm suicide rates dropped by 15%, relative to similar 

states without the law, with no increase in suicide by other 
means (total decrease)

► Gun homicides also decreased by 40%

► In 2007, Missouri repealed their own “Permit-to-Purchase” gun 
laws.
► MS firearm suicide rates increased by 16%, with only a 4% 

increase in non-firearm suicides
► Gun homicides increased by 23%

26

Crifasi et al, 2015
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COVID-19: Firearm Sales Rocket in 2020

► Firearm access remains one of the largest and most well defined risks for suicide
► There has been a large spike in firearm purchases in the context of COVID-19 and general, 

partisan fear

➢ March 2020 saw the 2nd highest number 
of new firearm purchases since data 
recorded (41% increase compared to ’19)

➢ June broke that record and Jul, Aug, Oct, 
Nov & Dec had ~50% increases over 2019

➢ Jan 2021 finally crossed 4 Million sales, 
and March 2021 reached 4.7M

➢ 40-67% of these are to new gun owners
[THE TRACE]
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2020 Spike: New Gun Owners

Miller et al. (2021)                          Lang & Lang (2020)

► Historically, sales spikes have been from policy 
changes

► Those tend to be gun owners increasing 
their collection

► 2020 spike is largely new gun owners, across 
the political spectrum

► Bought for protection, not policy

► 7.5M new gun owners (Jan’19- Apr’21)

► Increase is most dramatic in blue states

► Black American gun ownership increased from 
14% to 24% (2015-21)

Average Monthly Background Checks 
per 1,000 Population in 6 Month Intervals

      
   P

aul Nestadt, M
D

Johns Hopkins School of Medicine



30

COVID Era Gun Owners

Lyons et al (2020)

► 42% reported at least one gun stored unlocked

► 53% reported kids in the house

► 33% had a household member with mood d/o

► 11% had a household member with dementia

► 15% had been laid off due to the pandemic

► 38% reported their mental health had gotten a 
little or a lot worse in the past month

► Lyons et al. surveyed pandemic purchasers who were new gun owners

► Half had never had any firearm safety training of any kind
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Impact on Suicide

► The recent increases in suicide rates were not homogenous

► Suicide rates rose directly in tandem with firearm access rates

● demographic by demographic, state by state

► Firearms were the only suicide method to increase
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Special Populations

Suicide Rate Changes Over the Pandemic
(Deaths per 100K)

Race/ Ethcy 2019 2021 % change

Asian 6.7 6.7 0.0%

Black 7.2 8.4 16.7%

Hispanic 7.3 7.9 8.2%

White 15.8 15.7 -0.6%

Multi/ Other 9.9 11.1 12.1%

Poisoning
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Special Populations
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Self Regulation:
Safe Storage Options

Ranney 2016

Providers should discuss safe storage of firearms in a 
non-judgmental way, similar to the discussions around 
other safety issues such as bicycle helmets, child 
safety locks, and impaired driving.

MARYLAND’S SAFE STORAGE MAP:

https://mdpgv.org/safestoragemap
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Voluntary Self Prohibition Laws

Allows individuals to voluntarily sign up for a no-buy list for firearms, preventing themselves from buying guns 
from a licensed dealer

➢ The law allows these individuals to pre-empt crises when they are well by reducing their own access to 
firearms

➢ Voluntary self-prohibition of firearms acts as a type of advance directive, giving people agency

➢ Recognizes that at times, individuals may lack the judgment to make decisions that optimize their health 
and well-being 

➢ Does not include removal of current guns (petitioner must do this separately)

➢ Currently law in Washington (2019), Utah (2021), Virginia (2021), and Delaware (2024)

Content adapted from Bryan Barks 
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Virginia (Voluntary Do Not Sell Firearms List)

Content adapted from Bryan Barks 

Enrollment:

○ Apply through State Police Department (found on their website)

○ Must submit a completed Virginia Voluntary Do Not Sell List form 

and proof of I.D. in-person or by mail

○ Applicants are required to 18 years old or above 

Removal: 

○ Submit completed removal form to the State Police Department

○ 21 day waiting period after the request is received 

○ National Instant Criminal Background System updated

● All records are destroyed once the individual is officially taken off the list
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Newest Clinical Tool: Red Flag Laws

► “Red Flag” Laws allow police or family 
members to petition a court to remove 
temporarily firearms from individuals 
deemed a risk to themselves or others

► CT Passed the first “risk warrant” in 1999 
and other states followed, with the largest 
increase after the 2018 Parkland massacre

► Maryland’s Extreme Risk Protective Order 
(ERPO) law went into effect in 2018 
► First to include physicians as petitioners
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• ERPOs are civil orders modeled off domestic violence protection 
orders (DVPOs)

• ERPO petitioners always include law enforcement, and often 
include others such as family/household members and healthcare 
providers

• ERPOs solely address access to firearms

• There are usually two types of ERPOs:

–Ex parte, or temporary orders, that usually last up to two weeks

–Final orders that usually last up to a year

Overview of Extreme Risk Protection Orders
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ERPOs can be used in a variety of circumstances

Threats to self

Threats to 
others

-domestic violence

-workplace 
violence

-School shootings

-Community 
Violence

Threats 
to self 

and 
others

Look at behavior not diagnosis
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Extreme Risk Protection Order (ERPO) is Effective

► Swanson et al (2017) found that the CT’s version of the law saved one life for every 10.6 guns seized
► Re-evaluation by Miller et al (2024) re-estimated that for every 22 seizures, one life is saved

► Kivisto & Phalen (2018) used a synthetic 
control model to estimate that Indiana’s 
law reduced firearm suicides by 7.5% over 
10 years, without an increase in suicides 
by other means

► States who include clinicians as petitioners 
saw a 15% decrease in firearm suicides

► Largest decrease (24%) specific to 
Black populations (Gu et al. 2025)

► Still, most clinicians are not utilizing ERPO
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Why are physicians underutilizing this tool?

► Survey of Hopkins doctors: 92 responded 
of 353 invited (26% response rate)

► Only 1 respondent reported filing an ERPO

► Low knowledge of ERPO

► Frequent encounters with potentially 
eligible patients

► More than half expressed a willingness to 
use ERPO

Frattaroli S, Hoops K, Irvin NA, McCourt AD, Nestadt PS, Omaki EP, Shields WC, Wilcox HC. 
Maryland’s extreme risk protective order law: A survey of physician knowledge, use, and needs. JAMA Network Open, 2019;2(12). E1918037.
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Survey Findings

► Time cited as the major barrier to ERPO 
use; some concerns about impact on 
relationship with patients

► 87% reported that a coordinator to 
complete and follow through with the 
petition would be helpful

► Such a model currently exists for child 
abuse consults

Frattaroli S, Hoops K, Irvin NA, McCourt AD, Nestadt PS, Omaki EP, Shields WC, Wilcox HC. 
Maryland’s extreme risk protective order law: A survey of physician knowledge, use, and needs. JAMA Network Open, 2019;2(12). E1918037.
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Piloting “Safe Storage Navigators” in Baltimore

► Two full time social workers are made available to the Johns Hopkins and University of Maryland 
clinicians and within a local mobile crisis response organization (BCRI)

► They are available to be consulted by ED clinicians, as well clinicians on the inpatient units and by 
outpatient providers and crisis responders

► They can be curbsided or perform direct patient risk evaluations

► Based on risk assessment and individual patient/ family situations they can enact a range of 
interventions
► Counsel safe in-home storage- providing cable locks or sending a handyman to install a gun lock 

box
► Counsel and assist with out of home storage- private or public
► File Extreme Risk Protection Orders

● In this case they would personally attend court for the orders and follow up with each case
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Screening for Firearm Access

• Introducing any of these interventions requires Lethal Means Counseling, an 
evidence-based gold-standard intervention

• Cost-effective means of reducing access to firearms and other potentially lethal 
suicide methods for at-risk individuals

• Lethal means counseling is dependent upon lethal means assessment: the 
identification of patients’ access to highly lethal means of suicide

• Unfortunately, lethal means assessment does not always occur      
   P

aul Nestadt, M
D

Johns Hopkins School of Medicine



47

Johns Hopkins Pediatric Emergency Department Studies

► Survey of patients, clinicians, and medical records in our urban 
pediatric emergency department found: 
► Only 53% of clinicians report being trained in lethal means 

assessment
► 32% in lethal means counseling
► In cases where a patient may have access to a gun, only 42% 

of PES clinicians will “often” or “almost always” counsel 
families to lock up guns
● 84% see it as a social worker’s job

► From a record review of one calendar year of pediatric psych ED 
visits (n= 625), only 11% of patients were screened for gun access
► Of those screened, 19% endorsed gun access
► No relationship between suicide risk strata and likelihood of 

firearm discussions
DeVinney et al. IN PREP Luscher et al. IN PREP
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Families often want to be counseled

Interviews with families of youth ages 15-21 who died by firearm suicide (n=12)

Mental 
Health Tx

Suicidal
Ideation

Suicide 
Plan

History of 
Attempt

Prior Engagement 
with Firearms or 
Firearm Culture

Family-Owned 
Firearm Used in 

Suicide

Would an ERPO 
have been filed if 

you were aware of 
the law?

“If someone would just have suggested 
‘you might want to take the guns out of 

the house,’ that’s what I would have 
done… But we didn’t think, you know...”

Kelly et al. IN PREP Zinko et al. IN PREP

      
   P

aul Nestadt, M
D

Johns Hopkins School of Medicine



49

Action Items

► Clinicians must screen for access to lethal 
means (guns, medications, etc)
► It is never illegal to ask- see TN’s HB0387

► Gun owning patients should be aware of the 
risk to themselves and family members
► They are far more likely to turn the gun on 

themselves than to use it for protection

► Firearms should always be stored locked away, separately from locked ammunition

► Guns can temporarily be stored at police stations, shooting ranges, gun stores, or in some 
states, with a friend or relative
► In extreme situations in some states, Extreme Risk Protection Orders can be filed

Boggs 2020
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Summary

► Suicide is a leading cause of death, rates are rising, and it is preventable

► Suicide can be an impulsive act, and people use what they have
► If attempters live, they have a chance to get help
► If what they have is very lethal and accessible, they are likely to die 

in the attempt

► In some places those lethal means have been coal ovens, pesticides, or 
paracetamol. In the US, the most available and lethal means are guns

► Patients and families are not being made aware of the suicide risks 
posed by firearms– or the tools available to them

► Screening for firearm access, regulating access to firearms, advising 
safe storage, and generally decreasing firearm prevalence will likely 
save lives
► In extreme situations, Extreme Risk Protection Orders can be filed
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