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Prevalence of firearms in the US

• ~55 million individuals own >1 guns 

• >1 guns in 1/3 (~40 million) US households

National Firearm Survey 2015
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Does ready access to firearms 
increase risks suicide?



4 key facts re epidemiology of 
suicide

1. Suicide attempts are often impulsive acts

2. Most attempts are not fatal and most 
attempters (including repeat attempters) do 
not go on to die in a future suicide

3. Lethality of a suicide attempt depends heavily 
on lethality of method used

4. Firearms are an extremely lethal method

= means matter



Anglemyer et al 2014

Firearm ownership/access associated 
with triple the risk of suicide



Where does the existing evidence 
come from?

1. Ecologic studies

2. Case-control studies

3. Only 1 cohort study (Wintemute et al 1999)

time



The Dealer Record of Sale (DROS) 
system
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Assembly of LongSHOT cohort

LongSHOT cohort

Oct 18 2004 –
Dec 31 2016 Zhang et al Injury 

Prevention 2019



Temporal nature of data linkage approach

Oct 18 2004 May 23 2005



The LongSHOT cohort
• 28,866,022 adults (>21 yrs) followed for up to 12.2 

years

• 1,196,382 cohort members purchased >1 handguns 
during follow-up

• 1,655,639 cohort members died
Ø 13,868 from gunshot wounds

Information on cohort members: 
Ø Age, sex, race
Ø Geocoded place of residence (time varying)
Ø Dates of all lawful handgun (+ some long gun) 

acquisitions during study period (running tally)
Ø Prior handgun acquisitions (back to 1985)
Ø Area level measures of SES and crime (time varying)



Firearm deaths
n

Suicide 9,231
Homicide 4,264
Accidental 181
Legal intervention 64
Undetermined intent 128
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Frequency and crude rate of death, 
by ownership status

Deaths among 
h/gun owners

Deaths among 
non-owners

n
Rate per 
100,000 
per year 

n 
Rate per 
100,000 
per year 

All cause 21,680 467 1,540,069 800
Suicide 2,095 45 19,973 10

Firearm suicide 1,853 40 7,946 4
Non-firearm suicide 242 6 12,027 5

Studdert et al, NEJM 2020
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Adjusted hazard ratio for suicide, 
owners vs non-owners *

Men
(hazard ratios)

Women
(hazard ratios)

Suicide 3.34 7.16
By firearm 7.82 35.15
By other methods 0.64 1.01

All cause 0.81 0.72

* Adjusted for neighborhood, race/ethnicity, age, long gun ownership

Studdert et al, NEJM 2020



Relative risk over time

Studdert et al, NEJM 2020

52% of all firearm 
suicides among 

owners



Key findings
• Handgun owners 4 times more likely to die from 

suicide than nonowners of same age, sex, and 
race, living in the same neighborhood

• Elevated risk driven entirely by higher rates of 
suicide by firearm (rates of suicide by other 
methods are similar)

• Owners’ suicide risk highest in period 
immediately after purchase of first handgun, 
but…. majority of suicides occur more than a 
year later

• Handgun ownership involves a substantial and 
enduring risk of suicide



Next steps
• Examine suicide risk within subgroups of 

handgun owners (by race, age, sex)

• Create households within cohort, in order to 
examine “secondhand” risks of firearm 
ownership – ie, risks to people who live with 
handgun owners but are not themselves 
owners:
Ø suicide?
Ø homicide?
Ø accidental firearm death?


