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1. Review the epidemiology and risk factors for 
firearm injury and death

2. Review the data for public-health approaches 
of firearm injury reduction including strategies 
at the legislative, community, health care and 
personal levels

3. Define future research priorities, advocacy and 
clinical practice approaches for firearm injury 
prevention

Objectives



Firearm Injury Research – Yes, We 
Have Data! Who does the Research? 

• Centers for Disease Control 
(CDC) 
• National Violent Death Reporting 

System (NVDRS)
• WISQARS (Web-based Injury 

Statistics Query and Reporting 
System)

• National Institutes of Health 
(NIH)

• The Justice Department
• ATF (Bureau of Alcohol, 

Tobacco, Firearms and 
Explosives)



Firearm Injury Research – Yes, We Have 
Data! Who does the Research? 

• Non-profits
• The Trace
• The Gun Violence Archive
• The Brady Center
• Everytown for Gun Safety

• CA appropriated 5 million for 
firearm research institute (2017)

• Prominent academic centers
• Johns Hopkins
• UC Davis
• Harvard
• University of Washington



Yes, the CDC Can Do 
Research - What About 
Funding?

• Response to the 1993 CDC funded Kellerman et al. NEJM article, Gun 
Ownership as a Risk Factor for Homicide in the Home

• 1996 Congress passed an appropriations bill with the Dickey Amendment 
stating that CDC funding for injury prevention could not be used to 
“advocate or promote gun control” & removed $2.6 million from budget

• Representative Dickey later reversed his views publicly 
• 2013 President Obama released an executive order for the CDC to 

conduct research on causes and prevention of gun violence, and the role 
of firearms in deaths but no funding allocated by Congress since then 

• NIH has small, threatened budget for firearm violence

The Dickey Amendment

Presenter
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• 32,529 firearm deaths per 
year 2010-2012 (CDC 
WISQARS)

• 62% suicide
• 35% homicide
• 2% accidental 

• 10.2 firearm deaths per 
100k 

• Case fatality rate:
• 85% suicide
• 19% homicide
• 5% accidental

Firearm Mortality in the US 

Fowler KA, Dahlberg LL, Haileyesus T, Annest JL. Firearm injuries in the 
United States. Preventive Medicine. 2015, 79:5-14.
Wintemute GJ. The Epidemiology of Firearm Violence in the Twenty-First 
Century United States. 2015. 36:5-19. 

Mortality rates for firearm deaths 1981-
2012



• Homicide rate 
highest between 15-
24: 8.9

• Suicide rate highest 
over 65: 10.9 
(bimodal)

• Accidental rate 
highest 15-24: 0.3

Firearm Mortality and Age

Mortality rates for firearm homicide and 
suicide by age groups, 2012



• Males account for 86% of 
firearm deaths

• African Americans have the 
highest overall rate of firearm 
death: 18.1

• Homicide: 14.8
• Disproportionate burden of 

homicide on young AA men
• Ages 20-29: rate 20x 

higher than whites
• Ages 15-44: 5900 deaths, 

89% homicide

Homicide Firearm 
Mortality, Sex and Race

Mortality rates for firearm homicide 
among males (top)and females by 

race and age, 2012.



• White males: highest 
suicide rate at 9.24

• 9,063 firearm deaths 
annually among white 
men, 89% suicide

• White females highest risk 
for firearm suicide

Suicide Firearm 
Mortality, Sex and Race

Mortality rates for firearm 
suicides among males (top) and 
females by race and age, 2012.



Suicide in SC…
• Suicide rate was 16% higher in SC than the US and had a 28% increase 

from 2004 – 2014 (rate 12 to 15.3 per 100k)
• Firearms were used in 65% of suicides



Suicide in SC…
• Most commonly cited circumstance was current mental health problem 

(36%), relationship problem (27%), intimate partner “problem” (24%), 
current depressed mood (23%)

National Violent Death Reporting System, CDC, 2017



Homicide & 
Suicide –
How they Fit 
in the 
Overall 
Burden of 
Disease…

National Center for Health Statistics. Health, US, 2016. 
Hyattsville, MD. 2017



Motor Vehicle Deaths vs. Firearm Deaths 

The Epidemiology of Firearm Violence in the Twenty-First Century US Garen
J.Wintemute, 10.1146/annurev-publhealth-031914-122535

Presenter
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Firearm Fatalities – Geographic 
Distribution

2015 Firearm Mortality by State
CDC NCHS

https://www.cdc.gov/nchs/pressroom/sosmap/firearm_mortality/firearm.htm
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Firearm Fatalities - Homicide



Firearm Fatalities - Suicide

Presenter
Firearm mortality varies significantly between states. The highest suicide rate is in Montana at 15.3 per 100,000, and the highest homicide rate is in Louisiana at 9.5. Overall, there was no correlation between state suicide and homicide rates except for in some Southeast states with high rates of both. The South has the highest rate of firearm deaths at 12.56 with both the highest homicide rate at 4.52 and suicide rate at 8.77. In general, the low-suicide, low-homicide states tend to be in the Northeast, whereas high-suicide, low homicide states tend to be in the rural Northwest, and high-suicide, high-homicide states tend to be in the Southeast with significant rural populations. Geographic disparities between rural and urban communities are notable in focused analysis of pediatric firearm deaths as well, especially in regards to suicide. Fontanella et al examined suicide data from the National Center for Health Statistics National Vital Statistics System from 1996-2010 and then classified suicides based on county and population size among individuals aged 10-24.  Firearms were used in 51% of the 22,595 suicides in the study period, and the overall rate of suicide in rural areas was almost twice that of urban (19.93 vs. 10.31 per 100,000).  Although firearm suicides declined over time in all areas, rates in rural areas remained significantly, disproportionately higher than suburban and urban communities. 



• 70,000 non-fatal firearm injuries annually
• 21.6 per 100k
• 54% result in hospitalization
• Non-fatal injuries decreased in 1990s, but increased 52% 1990-

2012
• Costs of firearm injuries and death?

• Medical and work annual costs: $48 billion
• 6.6 billion from initial hospitalization alone
• 40% Medicaid and Medicare
• 24% self-pay

• Total societal annual costs: $174 billion
• Profound impact on victims, families, witnesses and communities

• PTSD, loss of income, disability, fear, substance abuse

It’s About More than the Mortality…

Spitzer SA, Staudenmayer KL, Tennakoon L et al. Costs and Financial Burden 
of Initial Hospitalizations for Firearm Injuries in the United States, 2006-2014. Am 
J Public Health. 2017;107:770-774
Fowler KA, Dahlberg LL, Haileyesus T, Annest JL. Firearm injuries in the United 
States. Preventive Medicine. 2015, 79:5-14.

Presenter
Spitzer SA, Staudenmayer KL, Tennakoon L et al. Costs and Financial Burden of Initial Hospitalizations for Firearm Injuries in the United States, 2006-2014. Am J Public Health. 2017;107:770-774. 
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Societal Cost of Firearm Injury and Death
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Lee J, Quraishi SA, Bhatnagar S, Zafonte RD, and Masiakos PT The economic cost of 
firearm-related injuries in the United States from 2006 to 2010. Surgery. 2014 
May;155(5):894-898. doi: 10.1016/j.surg.2014.02.011. Epub 2014 Feb 22.
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The cost to care for victims of gun-related injuries is substantial, especially if injuries result in permanent or chronic physical and/or cognitive impairments. According to PIRE, the cumulative cost in 2010, for both fatal and non-fatal victims of gun violence in the US was approximately $174 billion.2  To put this into perspective, when compared to US government expenditures in 2010, the expense of caring for victims of gun-related injuries was nearly three times that of the budget for the US Department of Homeland Security and was almost double the funds allocated to the US Department of Education (Figure 3).6,7 



How do You Really  
Measure This?



How Does the US Compare? 

Firearm mortality data 973 million in 23 high-income 
countries compiled by the WHO, 2010

US* Other Countries*
Homicide rate 5.3 0.8
Firearm
homicide rate

3.6 0.1

Suicide rate 12.4 15
Firearm
suicide rate

6.3 0.8

Grinshteyn E, Hemenway D. Violent Death Rates: The US Compared to 
Other High-Income OECD Countries, 2010. The American J of Med. 
2015

*Mortality rates per 100k

• Firearm homicide rate 
25.2x higher
• Ages 15-24 49x

higher
� Non-firearm homicide 

rate only 2.7x higher
• Firearm suicide rate 8x 

higher
• Overall suicide rate 

lower
• Unintentional firearm 

deaths 6.2x higher

Presenter
Grinshteyn and Hemenway examined 2010 firearm mortality data obtained from the World Health Organization (WHO) for countries defined as populous (>1 million), high-income (defined by World Bank) and a member of the Organisation for Economic Co-operation and Development  (OECD) in 2010 (total of 23 countries total, 309 million US, 664 million people in other countries combined). They showed that individuals in the United States are significantly more likely to die from firearms than the average of all other comparative countries. The comparative rates are listed below:US Homicide rate 5.3 vs. 0.8 per 100k US Firearm homicide rate 3.6 vs. 0.1 per 100k US Suicide rate 12.4 vs. 15 per 100kUS Firearm suicide rate 6.3 vs. 0.8 per 100k Overall, the US firearm homicide rate was 25.2 times higher than all other countries, while non-firearm homicide was only 2.7 times higher. The burden of homicide death was amplified among US youth, with the homicide rate among 15-24 year-olds being 49 times higher than other countries. The US suicide rate was 80% that of the other countries, however the suicide firearm rate was 8 times higher. Unintentional firearm deaths in the US are 6.2 times higher than other countries. The second highest rate of firearm homicide was in Canada, but the US was 7x higher – 3.6 vs 0.5 Notable findings for the burden of death among women, youth and blacks include the following: Out of all individuals in the US and comparative countries: 90% of all women killed by firearms were US women91% of children 0-14 killed by firearms were US children 92% of youth 15-24 killed by firearms were US youth The firearm death rate was 16.6 times higher among US blacks compared to the overall firearm death rate in other countries. However, White US mortality remained in excess as well – the firearm death rate was 9 times higher and the firearm homicide rate was 13 times higher than all other races combined in the comparative countries. 



How Does the US Compare?

Out of all countries included in the analysis…
› 90% of all women killed by firearms…
› 91% of children 0-14 killed by firearms…
› 92% of youth/young adults 15-24 killed by firearms…

Were in the

Grinshteyn E, Hemenway D. Violent Death Rates: The US Compared to 
Other High-Income OECD Countries, 2010. The American J of Med. 
2015



Firearm Ownership in the US

Small Arms Survey, 2007

• Estimated 270 million 
civilian firearms in the 
US (ATF estimate >300 
million)

• 89-100 firearms per 100 
people

• 33% of US households 
have firearms 

• 65% own more than 1 
gun



Reasons People Own Guns

• Household ownership 
decreasing, but overall 
number of guns in population 
increasing

• Why do people own firearms? 
¾Protection (67%)
¾Hunting (38%)
¾Sport/target (30%)
¾Collecting (13%)
¾Job (8%)

• 60% of US adults 
surveyed thinks a firearm 
increases self-protection 

• Types of firearms:
¾Handgun, pistol (72%)
¾Rifle (62%)
¾Shotgun (52%)

Betz ME, Azreael D, Barber C, Miller M. Public Opinion Regarding 
Whether Speaking With Patients About Firearms Is Appropriate. 
Ann Intern Med. 2016;165:543-555. 



Sources of US Civilian Firearms

•60-80% purchased from 
federally licensed dealers

• 20-40% are purchased 
from “private parties”– not 
legally subject to 
background checks in 
most states (loopholes)
• Equivalent to 6.6 million in 2008
• Online sales
• Non licensed gun show dealers
• Friends/family 

•85% recovered crime guns 
sold at least once by private 
parties

• Many enter market legally then 
enter unregulated markets

•80% of inmates imprisoned 
for firearm-related crimes 
obtain firearms from family, 
friends, or underground 
markets

Wintemute GJ, Braga A, Kennedy DM. Private-Party Gun Sales, Regulation, and Public Policy. NEJM. 2010;363(6): 508-511. 
US Bureau of Alcohol, Tobacco, Firearms. 2000. Commerce in Firearms in the United States. Washington , DC US Department of Treasury. 
Wintemute GJ, Cook PJ, Wright MA. Risk factors among handgun retailers for frequent and disproportionate sales of guns used in violent and firearm-related crimes. Inj Prev. 2005;11:357-63
Vittes KA, Vernick JS, Webster DW. Legal status and source of offender’s firearms in states with the least stringent criteria for gun ownership. Injury Prevention. 2013;19:26-31.
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-Most, although just above 50% of civilian firearms are purchased from federally licensed dealers that are required to perform Brady Background checks -When permitted to track firearm purchases more rigorously, the ATF found that a small portion of “bad apple” dealers – 1%, contributed to over half of crime guns purchased from licensed dealers, indirectly indicating that some dealers were likely providing firearms without adequate background checks or they were more apt to provide straw purchases-20-40% of civilian firearms – a substantial proportion – are purchased through non-federally licensed dealers that are not subject to Federal Brady Background Checks. These can be through private sellers, online websites and gun shows. Some states do have state laws that mandate all sales and firearm transfers be subject to background checks – some with waiting periods, re-registrations through local law enforcement -Many crime guns are initially purchased from Federally licensed dealers but then enter unregulated markets where they are not subject to background checks and are sold by private partiesVittes et al: Study of inmates charged with violent crimes and their acquisition of firearms -N=253  (most lacked HS education, were AA, full-time employed, mean age 25, 42% less than 21 when sentenced)-43% convicted of homicide or attempted, or voluntary manslaughter -44% used a firearm in the commission of the crime-31% (71) would not have been disqualified from firearm purchases based on the criteria-40% were already prohibited under current federal or state law (in possession illegally)-29% (73) would have been prohibited from purchasing a firearm, most of which (43) would have been restricted if laws restricted possession <21 years-old, 13 would have been restricted  based on previous serious juvenile crimes-Gun acquisition:49% bought their gun17.4% “borrowed” 3% stole*Most common source regardless of method was from friends/family (34%), drug dealers or black markets (30%). Only 13.4% obtained directly from a store*Most offenders (96%) who were prohibited from possession obtained from a source not required to perform a background check*Those prohibited were 5x less likely (3.9% vs 19.5%, p<.001) than those not to obtain their firearm from a dealer required to perform a background check 



Highest Export Rates
Lowest Export Rates

Where do Crime 
Guns Come 

From? 

http://tracetheguns.org/# The Link Between Gun Laws and Interstate Gun 
Trafficking, 2010 



• Methodologically strong meta-analysis of 16 studies 
� Firearm access increased the odds of suicide by 3.24 (CI 2.4-4.4)
� Firearm access increased the odds of homicide by 2 (CI 1.56-4)

• Siegel et al. For every 1% increase in firearm ownership, homicide rates  
increased 0.9%

Anglemyer A, Horvath T, Rutherford G. The Accessibility of Firearms and Risk 
for Suicide and Homicide Victimization Among Household Members: A 
Systematic Review and Meta-Analysis. Ann Int Med. 2014; 160:101-110.
Siegel  M, Ross C, King  C. The Relationship Between Gun Ownership and 
Firearm Homicide rates in the United States, 1981-2010.  AJPH. 2013; 103 
(11):2098-2105. 

Firearm Access Matters

Presenter
One of the first and very publicized study identifying an association between firearm ownership and suicide was published in the NEJM in 1992 by Kellerman et al. It was a case-control study of 438 matched pairs of victims of firearm suicide and matched controls in Tennessee and Washington. In multivariate analysis, they found that the presence of a firearm in the home increased the risk of suicide by 4.8. There have been numerous studies since then examining population-level measurements of firearm ownership or access and rates of firearm suicide and homicide, many of which control for noted risk factors for firearm homicide and suicide. The study by Anglemeyer et al is a meta-analysis that includes many of the most methodologically strong studies, including Kellerman, that was published in 2014 showing that with pooled odds ratios that access to a firearm in the home significantly increases the odds of suicide and homicide. Study details:Meta-analysis using Cochrane Collaboration methods of studies (RCT, CT, non-randomized, pre or post-interventions, observational studies) assessing ownership or accessibility of firearms to homicide or suicides. Review of 3474 titles, 70 articles full text review, n=16 included in final analysis Among 14 studies, risk of suicide pooled OR 3.24 with firearm access (CI 2.41 – 4.4). All but 1 study found a significantly higher odds of suicide when having ownership or access to a firearm.Among 6 studies, risk of homicide pooled OR 2 (CI 1.56 – 3) with all studies finding significantly higher odds of homicide Stratified results (by sex, adolescent vs adult, location of death, risk of bias):Most tests for interaction insignificantWomen had significantly higher odds of homicide victimization than men (p<.001)Studies with moderate or low risk of bias had higher homicide victimization (p<.001)*Another study by Siegel et al used population level data on firearm access and homicides while controlling for numerous risk factors for community homicide rates found that for every 1% increase in firearm ownership, homicide rates increased 0.9%. 



Burden of Firearm Deaths Relative to Ownership

Grinshteyn E, Hemenway D. Violent Death Rates: The US Compared to 
Other High-Income OECD Countries, 2010. The American J of Med. 2015, 
Small Arms Survey, 2007

Presenter
This data represents the rates of firearm suicide (red) and homicides in the countries studied, showing the highest rates among the US, Finland and Switzerland. Data from the 2007 Small Arms Survey, which provides an estimate of civilian firearm ownership in various countries, demonstrates that these three countries had the highest ownership of firearms among the 23 countries studied (Yemen and Cyprus not among those studied).



Individual
Demographics
Acceptance of 
violence
Conflict resolution
Substance abuse
SE status, 
employment
Mental illness
Firearm access
Firearm safety & 
storage

Interpersonal
Family violence, 
dysfunction
Lack of support
Exposure to 
violence
Past abuse 
Reinforcement vs. 
discouragement in 
social circles
Cultural norms

Organizational
Supportive & 
protective 
institutions
Access to SA, MI 
care
Employment 
opportunity
Prevention efforts

Community
Gangs/community 
violence
Levels of poverty, 
inequality
Economic 
opportunity
Policing 
Access to illegal 
weapons

Policy
Prosecution of crime, 
penalties
Firearm laws
Housing, economic, 
health, employment 
policy
Funding for violence 
prevention

The Social-Ecologic Model

Violence Prevention = Understanding its Causes

Cunningham R et al. Ann of EM, 2009.  



Personal & Community Risk Factors 
Associated With Firearm Homicide

• History of committing 
violent crimes 

• History of alcohol abuse 
and DUI

• Intimate partner violence
• Experiencing prior 

assaults or receiving 
threats (community 
violence)

• African American 
• Gang involvement 
• Firearm access 
• Male sex
• Economically depressed 

areas
• High unemployment
• Urban communities 



Personal & Community Risk Factors 
for Use of Firearm for Suicide

• Firearm access
• Mental illness – depression
• Substance abuse, primarily 

alcohol
• Prior suicide attempts
• Relationship stressors
• Financial stressors
• Male sex
• Advanced age
• Medical illness

• White
• Rural Areas
• High unemployment areas
• Media coverage and 

knowledge of other 
suicides 

• Poor access to mental 
health care

• Military background



• Key components of 
public health 
prevention

› Identify the populations at risk
› Identify mechanisms to limit 

exposure & risk 
› Minimize hazards related to the 

exposure 

A Public Health Approach 

Strategies for firearm injury reduction:
Risk reduction population-level strategies (i.e. legislation)

Community-based risk reduction and outreach
Healthcare-based interventions
Individual-based interventions



Criteria for Denial

Convicted felons or under 
indictment, fugitives 

Criminal conviction with >1 
year prison sentence

Illegal immigrants and legal 
immigrants granted 

temporary visas

Unlawful drug users, 
convicted addict or dealers

Misdemeanor conviction for 
domestic violence

Prior commitment for mental 
illness, mentally incompetent

• Brady Handgun Violence 
Prevention Act (1994)
› Firearms sold by federally licensed 

dealers are mandated to undergo 
background checks 

› Penalties for dealers that forgo
› National Instant Criminal Background 

Check System (NICS)
› 2 million potential firearm sales blocked 

(1.5%) from 1994-2009

• Some states have mandatory 
universal background checks 
for all firearm purchases

Background Checks



12 out of 14 studies showed 
significant reductions in 
firearm injuries (7-40%) 
secondary to restricted 
licensing (background 
checks)

Analysis of 130 studies in 10 
different countries found laws 
restricting ownership 
associated with decreased 
homicides

Review of 12 studies found 
that laws strengthening 
background checks and 
requiring permit to purchase 
decrease homicides 

Assessment of all states and 
firearm laws – background 
checks most strongly 
associated with reduced 
mortality

Presenter
Crandall M, Eastman A, Violano P et al. Prevention of firearm-related injuries with restrictive licensing and concealed carry laws: An Eastern Association for the Surgery of Trauma systematic review. J Trauma Acute Care Surg. 2016;81:952-960.Fleeger EW, Lee LK, Monuteaux M, Hemenway D, Mannix R. Firearm Legislation and Firearm-Related Fatalities in the United States. JAMA Intern Med. 2013; 173(9): 732-740.Fleeger et al found that states with the strictest firearm laws had significantly lower rates of firearm fatalitiesLaws pertaining to background checks were the most significantly related to decreased mortalities



Mandatory Waiting Periods

• Individuals must wait a period of time after applying 
to get firearm (permit to purchase)
› Variable amongst states, usually 30 days

• Multiple studies show decreased rates of firearm 
homicide and suicide 
› 2013-2014, states with mandatory waiting periods had 

decrease of 0.38 suicides per 100k, states without had 
increase of 0.71
› Repeal in Missouri resulted in significant increase in 

homicides (30%) and suicides, institution in Connecticut 
demonstrated homicide reduction 10 years after law (40%)

Anestis MD, Anestis JC, Butterworth SE. Handgun Legislation and Changes in 
Statewide Overall Suicide Rates. Am J Public Health. 2017;107:579-581. 
Crifasi CK, Meyers JS, Vernick JS, Webster DW. Effects of changes in permit-
to-purchase handgun laws in Connecticut and Missouri on suicide rates. Prev
Med.  2015;79: 43-49.



Child Access Laws

• Child Access Prevention (CAP) 
Laws
› Hold adults legally accountable for 

unsafe storage of firearms
› 27 states have CAP laws with wide 

variability of definition and prosecution

• CAP laws associated with lower 
risk of child accidental shootings 
and suicides, not homicides
› Accidental shooting (OR 0.74), suicide 

(0.23) injuries among children <12 
(p<0.001)

Lee J, Moriarty KP, Tashjian DB, Patterson LA. Guns and states: 
Pediatric firearm injury. J Trauma Acute Care Surg. 2013; 75(1): 50-53. 



• Laws that allow for individuals to use deadly force 
with a firearm against another person if under 
perceived threat of harm

Lee J, Moriarty KP, Tashjian DB, Patterson LA. Guns and states: 
Pediatric firearm injury. J Trauma Acute Care Surg. 2013; 75(1): 50-53. 

Stand-Your-Ground Laws

• Associated with 
increased youth firearm 
deaths
Lee et al – states with SYG 
had significantly increased 
firearm injuries from all-
causes (accidental, assault 
and suicide)

Presenter
The JAMA article found an increase in homicide by 24% after the initiation of stand-your-ground laws that was very abrupt and sustainedBoth studies found a disproportionate burden of death among minorities, most of which were young adults in the JAMA article (included adults and children)



What Policies Demonstrate Mixed or 
Inconclusive Evidence? 

• Concealed carry laws
• Firearm trafficking
• Minimum and 

mandatory sentencing 
laws

• Military or assault 
weapons ban

• Minimum age 
requirements (18 vs. 
21)

• Methodologically 
weak studies

• Poor or inconsistent 
law enforcement

• Data isn’t robust or 
accurate (i.e. 
trafficking data)

• Just doesn’t work? 



Assessment of Cumulative Policies –
Do Some States Do Better?

• Multiple studies assessing the relationship of 
firearm laws and firearm mortality by state 
have found that stronger laws collectively are 
associated with lower firearm mortalities and 
injuries
› Typically ecological studies
› Use scoring system developed by Brady 

Campaign to score states on safety policies
› Systematic Reviews

Presenter
Simonetti JA, Fowhani-Rahbar A, Mills B, Young B, Rivara FP. State Firearm Legislation and Nonfatal Firearm Injuries. AJPH. 2015;105(8):1703-09. Fleeger EW, Lee LK, Monuteaux M, Hemenway D, Mannix R. Firearm Legislation and Firearm-Related Fatalities in the United States. JAMA Intern Med. 2013; 173(9): 732-740.Lee J, Moriarty KP, Tashjian DB, Patterson LA. Guns and states: Pediatric firearm injury. J Trauma Acute Care Surg. 2013; 75(1): 50-53.Tashiro J, Lane RS, Blass LW, Perez EA, Sola JE. The effect of gun control laws on hospital admissions for children in the United States. J Trauma Acute Care Surg. 2016; 81:254-60. Safavi A et al. Children are safer in states with strict firearm laws: A National Inpatient Sample study. J Trauma Acute Care Surg. 2014;76:146-151. 





Is There Support? 

• Significant support 
among public for a 
number of public 
policy measures

• Background checks
• Banning purchase for 

those on no-fly lists
• Blocking certain 

individuals with 
mental illness*



Asking Patients About Firearms… It’s 
OK!

• Providers are legally able to inquire and provide 
counseling about firearms

• Majority of patients and parents don’t oppose
› 66% of 3914 adults indicated it was sometimes to always 

appropriate (similar support for smoking and alcohol 
inquiry at 68%!) 
› 75% of parents agreed pediatricians should ask and 

educate about firearm safety 

Betz ME, Azreael D, Barber C, Miller M. Public Opinion Regarding Whether 
Speaking With Patients About Firearms Is Appropriate. Ann Intern Med. 
2016;165:543-555. 
Garbutt JM, Bobenhouse N, Dodd S, Sterkel R, Strunk RC. What are parents 
willing to discuss with their pediatricians about firearm safety? A parental survey. 
J Pediatr. 2016;179:166-71. 



Attempts to Limit Physician Inquiry

• Many attempts to 
pass “gag” laws

• Physicians allowed to 
ask about firearms in 
ALL states

• Florida “gag” law 
overturned

• Some restrict specific 
firearm data being 
recorded in state 
databases 

Kuehn, BM. Battle Over Florida Legislation Casts a Chill Over Gun Inquiries. 
JAMA, 2015; 313(19). 



Firearm Theft
• Approximately 380,000 firearms 

stolen per year in 250,000 
incidents (crime guns)

• South accounts for 37% US 
households, 66% of gun thefts

Accidental Shootings 
• 33% of homes with children 

have firearms, 40% are 
unlocked

• 75% of child accidental 
shootings are at home

• 60-70% owned by a family 
member

Suicide
• Majority with firearms and in the 

home
• Typically owned by family 

member or victim
• Higher risk when acutely 

suicidal, intoxicated, under the 
influence

• High ownership among 
veterans

Intimate Partner Violence
• A firearm increases the risk of 

IPV homicide 5x
• Usually occurs in the home

Inquiry and Education on Firearm Ownership  
Safe Storage – Why Does it Matter? 



Unlocked Firearms – Higher Risk Of Child Death

• 2005 JAMA case-control study assessing the association 
of pediatric firearm suicide and unintentional deaths with 
storage practices

• Case guns more likely to be stored…
• Loaded 
• Unlocked 
• With ammunition that was unlocked

• Guns stored locked and unloaded were less likely to be 
involved in a shooting (OR 0.16) 

• Using a safe or lock box was associated with an OR of 0.26 
(CI 0.08-0.84) – the only extrinsic device shown to be 
significant 

Grossman DC et al. Gun storage practice and risk of 
youth suicide and unintentional firearm injuries. JAMA. 
2005; 293(6):707-714. 



Inquiry Can Help Assess Lethality & 
Promote Patient Education 

• Intimate Partner Violence
› Education about increased risk to patient and family
› Create safety plan 

• Depression and Suicidal Ideation 
› Best practice and standard to inquire about firearms
› Recommend removal from home and safe storage
› Create safety plan 

• Accidental Shootings
› Recommended inquiry for pediatricians by AAP as a part of 

safety screening 
› Allows for anticipatory guidance



Does Education on Safe Storage Work? 

• Systematic review of randomized and quasi-experimental controlled studies 
of safe firearm storage interventions

• 7 Clinic and community based interventions
• The studies that demonstrated improvement in firearm storage practices 

included firearm counseling and a safety storage device (lock or lock box) 
rather than counseling alone. 



How Do I Ask & Find Resources? 

See This… High Yield for 
Guidance



How Do I Ask & Find Resources? 

• AskingSavesLives
• American Academy 

of Pediatrics
• Charleston Police 

Department:
• Free gun locks
• SC Chapter 

Moms Demand 
Action



Hospital and Community Intervention Programs 

• Rationale – identify individuals at risk for violence 
and provide intensive case management in and 
out of hospital for primary and secondary 
prevention
› Capitalize on a “teachable moment”
› Identify high risk patients for violence or re-injury 
› Perform needs assessment
› Match patients with what resources they need
› Long-term follow-up in community 

• Most are ED and Trauma Center based



• What and Who Do I Care For?
• Intentional injury
› 20-40% recidivism rate after assault 

• Youth and young adult community violence
› 20% homicide victims have a violent injury treated in past 5 

years

• Firearm injury
• Mental illness and suicidal ideation
• Intimate partner violence (IPV)
• Substance abuse
• Child abuse

My Patient Population at Risk

Presenter
So, why should trauma centers be at the center of discussion and efforts for hospital-based violence prevention programs? We treat the injured, and many of these people that survive their injuries – whether from assault or non-intentional injuries – our patient population is incredibly high risk for future violence as exemplified here. Those that do present from assault have a recidivism rate of 20-40% for violent injuries. Mental illness is one of the most noted risk factors for injury including assault and suicide. Intimate partner violence or domestic violence is an under-recognized risk among many of our female patients with upwards of 30% of female trauma patients experiencing it within the past year, and they are at a high risk of recidivism and death by firearms. Pediatric trauma centers and emergency departments care for many child abuse victims that are certainly at high risk of repeat injury in terms of child abuse and as adult victims, and teens and young adults of community and peer violence are especially high risk with two separate studies indicating the heightened risk of death in the 5 years after seeking care for assault injuries. 



Can We Help This High Risk Group?
Operation Peaceworks, Ventura, CA
Violence Intervention Program (VIP), Baltimore, MD
Wraparound Project, San Francisco, CA
Project Ujima, Milwaukee/Madison, WI
Violence Intervention Program, Richmond, VA

Hospital + Community-based Intervention Programs
-Victims of violence, risk factors for violence
-Case management, social work -> link to resources
-Community resources: mental health, SA, employment, 
education, gang outreach, family support

Findings
-Decreased firearm assaults
-Decreased violence and injury recidivism
-Decreased arrests, incarceration
-Increased receipt of community resources 



Noteworthy Programs: Wraparound Project 
– San Francisco, CA  

• Hospital case management, 
community resources 

• Participants:
› Ages 10-30 “high-risk” patients 

identified by social workers
• Outcomes
› Recidivism from violent injury

• Funding: AAST grant, CDC, 
San Francisco Mayor’s office 
(budget $320k annually)

• N=254, recidivism significantly 
lower compared to historical 
controls (16% vs. 4.5%)

• Most associated with success
› Mental health support 
› Employment

Smith R et al. J of Trauma, 2013  



Successful & Cost Effective IF Integrated 
with Community Programs 

• Systematic review of 
trauma center based youth 
violence programs (Ages 
10-24)

› 90% demonstrated improved 
outcomes
› >50% showed lower 

recidivism 
› Individual + intensive 

community-based case 
management are most 
successful 

Mikhail JN, J Trauma, Violence & Abuse, 2015. 

Presenter
In a recent systematic review of trauma center youth violence prevention programs, 10 programs including 5 randomized controlled trials were examined with follow-ups ranging from 6 months to 2.5 years. 9 out of 10 demonstrated some improvement in an outcome of interest. Of the 7 that examined rates of violent injury recidivism, 4 demonstrated statistically significant lower rates of violent injury. Those that were more successful in doing so were more likely to use a combination of individual focused interventions such as cognitive behavioral therapy and motivational interviewing in conjunction with intensive case management and community based care such as long-term case management follow-up, mental health and employment support, again highlighting that in order to impact violence, multiple contributors on the patient and community level need to be addressed. Importantly, many studies have been able to demonstrate cost-savings associated with the implementation of violence prevention programs. 



What is Your population at risk?

• VA: Veterans with PTSD, depression, substance abuse, 
disability, access to service weapons?

• Geriatrics: Elderly men with multiple co-morbid illnesses, poor 
social support, depression, declining functional status?

• Women’s health: Females with abusive partners? Depression 
and substance abuse?

• Adolescent medicine: Unstable home environment, exposure to 
violence, fights at school? Depressed teenager with access to 
a firearm? 

• Pediatrics: Easy firearm access in the home – unlocked, 
loaded? Intimate partner violence? 

• Psychiatry: Depression, suicidal ideation?



Other Community-Based Programs

• Community violence 
de-escalation 
› Increased policing, 

arrests, charges
› Increased community 

awareness
› Gang deterrence 
› Lay community 

member involvement



Other Community-Based Programs

• Firearm buy-back 
programs
› Limited ability to   

assess impact 
› Need $$$

• Evidence from 
Australia that large-
scale buy-back of 
banned firearms 
reduced suicide



Significant Support from Medical Community





• We do have data about firearm injury and death, but 
more is needed… especially suicide
• Research & funding for prevention and intervention
• We know a lot more about the victims of firearm injury 

than the source of guns they use 
• There are multiple mechanisms to decrease firearm 

injury at the policy, community, health care and 
personal level

• YOU may advocate for firearm safety, education, 
research, evidence-based policies, and identify your 
patient population at risk & provide interventions for 
them

In Summary…



Questions?
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