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Gun violence is a complex biopsychosocial disease and as such, requires a multidisciplinary 
approach to understanding and treatment. Framing gun violence as a disease places it firmly within 
medical and public health practice. By applying the disease model to gun violence, it is possible to 
explore the host, agent, and environment in which gun violence occurs, and to identify risk factors to 
target for prevention. This approach also provides an opportunity to address scientifically inaccurate 
assumptions about gun violence. In addition, there are many opportunities for medical communities 
to treat gun violence as a disease by considering and treating the biologic, behavioral, and social 
aspects of this disease. The medical community must answer recent calls to engage in gun violence 
prevention, and employing this model of gun violence as a biopsychosocial disease provides a 
framework for engagement. [West J Emerg Med. 2018;19(6)1024–1027.]

Gun violence is a pervasive public health burden in the 
United States. Annually, over 36,000 Americans die from 
firearm-related events; tens of thousands are injured.1 The 
medical community has periodically called for framing gun 
violence as a public health/medical issue.2-9 Given the 
impact of gun violence on health and longevity,10 others 
have suggested that physicians have a moral obligation to 
address gun violence.11,12 More recently, others have called 
upon physicians to integrate firearm-related education 
about safety with their patients.13

Calls for engagement have increased with multiple 
physician organizations calling for action.2,14 In much the 
same way that human immunodeficiency virus (HIV) rates 
grew unchecked until we began to acknowledge that it 
was a biopsychosocial disease that could be prevented 
and controlled, and scientifically we moved past the social 
stigmas of a disease first recognized as largely affecting 
homosexual men, gun violence will continue unchecked until 
we invest in research to discover effective means to reduce 
it. To fully engage physicians and other sectors of the 
healthcare community, we need to frame gun violence as 

a biopsychosocial disease.12 We know that gun violence 
follows predictable patterns just like infectious 
diseases and other illnesses.15 For example, young African-
American males are at increased risk of firearm-
related homicide, while older White males are at 
increased risk for firearm-related suicide. Through an 
understanding of the risk factors for a disease, we can 
identify means of control and prevention.

The disease model approach was first advanced in 
the 19th century and continues today. With a science 
driven understanding of disease etiology, physicians and 
other civic leaders were positioned to discover vaccines, 
thus changing the environments that breed the vectors of 
illnesses, while identifying high-risk groups for preventative 
interventions– all driven by the science of discovery. We 
are seeing this unfold today with the Zika virus,16 and the 
prevention strategies of other communicable diseases such 
as tuberculosis and HIV that continue to benefit from the 
rigorous application of the disease model. By identifying and 
understanding the disease agent, its vector of transmission, 
and the high-risk hosts and environments, all sectors of civil 
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society – healthcare, public health, businesses, schools, 
fire and police agencies– can work in concert to institute 
interventions that reduce morbidity and mortality. These 
interventions may prevent exposure to the agent that causes 
disease, reduce the chance of becoming ill if exposed, or 
limit the damage after the disease is contracted.  

Scientific investigations have advanced the disease 
model to include other causes of cellular/organ damage 
from a variety of etiologic agents.17 For decades, clinicians 
and public health professionals have been trained to 
understand the definition of disease as having four 
components: etiology, pathogenesis, morphologic changes, 
and clinical significance.17 We have learned that the etiologic 
agents of diseases are categorized into biologic and physical 
agents that interact with cells and organs, resulting in 
disruptions of cell walls and the release of substances that 
cause additional destruction.18 For example, with the Ebola 
virus disease, the pathogenesis occurs over days and can 
manifest up to 21 days after exposure. The virus begins to 
replicate and results in morphologic changes in cells/organs 
that manifest as a constellation of symptoms, resulting in 
nausea, vomiting, and diarrhea, leading to dehydration, organ 
failure and death.

Analogously, the kinetic energy from a bullet is 
the physical agent of gun violence. The kinetic energy 
imparted by the speeding mass of the bullet results in the 
tearing of cellular membranes, leading to edema, fractures, 
and bleeding, resulting in organ failure, shock, and 
death. The energy (KE=1/2MV2), is transmitted to 
the host/patient from the bullet – penetrating the skin, 
entering the body, and transmitting the energy, leading 
to temporary and permanent cavity formation, and a 
sterile injury to the patient.18,19 The pathophysiology of 
this disease has received limited examination because the 
agent (kinetic energy) causes destruction so quickly (less 
than 0.1 sec).20 The high-speed video camera is the 
“microscope” for this rapidly occurring disease. It 
is through this “lens” that we can document the temporary 
and permanent cavity formation that is the hallmark of 
the biology of this disease.19-21 This dramatically brief 
pathophysiology limits acute interventions during the release 
of kinetic energy and is distinctive since diseases from other 
agents, such as viruses and bacteria, clinically develop over 
days or weeks.  

By framing gun violence as a biopsychosocial disease,22 it 
engages the healthcare community of physicians and nurses, 
complements the necessary multidisciplinary approach to 
advance our scientific understanding, and informs host, agent/
vector, and environmentally-focused interventions beyond the 
immediate biology of fractures, bleeding, and edema. This 
is critically important since preventing and controlling gun 
violence will not occur to any significant degree until we 
begin to approach it in a manner similar to controlling other 

biopsychosocial diseases such as HIV. One immediate benefit of 
framing gun violence as a disease is the opportunity to address 
misleading/limiting statements as scientifically inaccurate, yet 
repeated over and over again. One of the most common of these 
is: “Guns don’t kill people, people kill people.” 

The disease model provides us with accuracy: the bullet 
and its kinetic energy shreds, tears and destroys cells, and 
damages organs, leading to death and disability. While the 
behavioral health issues that result in a person pulling a 
trigger and releasing the energy need to be better understood, 
first and foremost we need scientifically accurate statements 
that advance the necessary, challenging discussions. By 
recognizing that bullets kill people, the gun, which carries the 
bullets, becomes a necessary focus of intervention. One such 
strategy would be to limit the rate of the release of bullets by, 
for example, banning bump stocks or automatic weapons, or 
by reducing the amount of potential energy the gun can carry 
(magazine capacity). Without this framing we will be limited 
to education of our patients13 or continue to be stuck, mired in 
debates that do not advance scientific understanding, but only 
entrench positions. We limit progress related to gun violence 
by not addressing the environment and the social context and 
psychological antecedents and outcomes of this disease that 
affect patients, families and communities.23,24 

In addition to the injury caused by a bullet, the body’s 
own biologic stress response is activated and involves a 
cascade of bodily systems, including stress hormones. While 
this biological response is adaptive, sustained activation of the 
acute stress response degrades healthy adaptation following 
a life-threatening situation. This is even further exacerbated 
when an individual experiences psychological stress after 
trauma, particularly post-traumatic stress disorder (PTSD). 
The social context of gunshot-wound patients is paramount, 
including the community/neighborhood the survivor is coming 
from, the location of the wounding event, and the environment 
to which they have no choice but to return. Unfortunately, 
issues such as familial retaliation and the maintenance of 
perceived strength within communities with high levels of 
violence can perpetuate the cycle of gun violence, “spreading” 
the risk of the disease. Social, environmental, physical, and 
psychological pre-, peri-, and post-injury factors influence the 
course of gun violence as a disease and therefore should be 
treated from this biopsychosocial perspective. 

There are many opportunities for medical communities to 
treat gun violence as a biopsychosocial disease. Increasingly, 
trauma centers25 are recruiting clinical psychologists to 
provide behavioral health interventions that complement the 
surgical team’s emphasis on the biology. While the integration 
of behavioral health specialists is occurring within centers 
where the disease is most likely to be treated, the majority 
of centers are not yet advancing care with this integrated 
approach. Behavioral/social interventions include hospital-
based, violence-prevention programs, where the focus is to 
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address the social and behavioral issues of gun violence and to 
prevent recidivism. In some instances, primary care physicians 
are26 trained in assessing exposure to trauma to understand 
the social context of the patient’s health. They can provide 
recommendations for psychological care if distress is evident. 
While these examples exist within healthcare, unfortunately 
they are not the norm. To move disease prevention forward, 
significant development of integrated multidisciplinary 
programs is needed. Additionally, more research is needed in 
the inpatient setting of trauma centers to better understand the 
psychosocial elements of this disease to maximize outcomes 
and reduce recidivism.

The importance of this framing distinction can be more 
easily seen when we consider prior and ongoing work to 
reduce the burden of acute injury from car crashes. We 
have achieved considerable success in the application of the 
disease model, which has resulted in significant reductions in 
death and disability over the past 50 years. 

Evidence-based policies such as seatbelt laws and 
significantly improved car and road designs that attenuate and 
control the energy exchange with passengers and drivers – all 
components of the disease model – have been systematically 
investigated and advanced.29   

In the first 10 years of the 21st century there were 
substantial declines in morbidity and mortality from other 
public health burdens such as vaccine-preventable diseases, 
childhood lead poisoning, cardiovascular disease, workplace-
associated injuries, and cancer, while improvements were 
made in areas such as maternal and fetal health.27 However, 
similar improvements have not been made in firearm deaths 
during this time; in fact, deaths from firearms continue to rise. 
This may be attributed, at least in part, to the relative paucity 
of funding for firearm-violence research, due in part to the 
1996 Dickey amendment, which states that, “None of the 
funds made available for injury prevention and control at the 
Centers for Disease Control and Prevention may be used to 
advocate or promote gun control.”28   

As a society, we have achieved success in controlling 
infectious diseases with a focused, disease-model approach, 
and we have successfully expanded the use of the disease 
model to prevent and control non-communicable diseases 
such as cancer and heart disease. We have used this approach 
for other challenging biopsychosocial disease burdens such 
as smoking and alcohol abuse.30 Further, it was only once 
we blunted the political stigma stunting our progress in 
combating HIV that the most significant discoveries took 
place and lives were saved. Yet we have not taken the next 
step in using the disease model to prevent and control 
gun violence, in part due to the relative lack of funding, 
and therefore the relative lack of investigation. Framing 
gun violence as a disease places it firmly 
within medical and public health practice. Interventions across 
multiple sectors, informed by comprehensive, linked data 

and rigorous, adequately-funded research, can be used to 
prevent injuries, improve acute care and rehabilitation, and 
inform and evaluate program and policy interventions. These 
can ultimately reduce morbidity and mortality. 

This framing opens up important areas of research and 
prevention strategies that can and must be organized to 
address all aspects of the disease: high-risk youth; adults 
and elderly; the gun and the bullets; and the environment.30 
Specific examination of the gun and its design/safety 
characteristics open up areas of potential interventions. Much 
like reducing a child’s access to the energy contained in a 
medicine container resulted in decreases in unintentional 
chemical injury from aspirin and Tylenol,31 banning bump 
stocks would reduce the rate of energy release that was so 
tragically seen in the Las Vegas shooting of October 2017. 
Designing a “smart” gun, which leverages new technologies 
to identify a gun’s owner and prevent its use by others, could 
also have the potential to reduce the number of accidental 
(unintentional) deaths and suicides.33, 34 In this environment, 
requiring background checks on all gun sales has the potential 
to further reduce unauthorized access.35

Recent calls to engage the physician and public 
health communities in addressing gun violence6,11,36 must be 
answered by the medical community. Kaiser Permanente, one 
of largest health systems in the U.S., has recently approved a 
$2 million expenditure to study gun violence prevention.37 By 
framing gun violence as a biopsychosocial disease we can move 
beyond acrimony and fear, use the tools that have been honed 
over centuries to advance science, and prevent and control this 
disease burden that adversely impacts our patients, families, and 
communities across the U.S. and the world.

ACKNOWLEDGMENTS
The authors wish to express their gratitude for manuscript 

preparation to Dawn Lyons.

Address for Correspondence: Sara Kohlbeck, MPH, Medical 
College of Wisconsin, Comprehensive Injury Center, 8701 W. 
Watertown Plank Rd., Milwaukee, WI 53226. Email: skohlbeck@
mcw.edu.

Conflicts of Interest: By the WestJEM article submission 
agreement, all authors are required to disclose all affiliations, 
funding sources and financial or management relationships that 
could be perceived as potential sources of bias. No author has 
professional or financial relationships with any companies that are 
relevant to this study. There are no conflicts of interest or sources 
of funding to declare.

Copyright: © 2018 Hargarten et al. This is an open access article 
distributed in accordance with the terms of the Creative Commons 
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Volume 19, no. 6: November 2018 1027 Western Journal of Emergency Medicine

Hargarten et al. Gun Violence: A Biopsychosocial Disease

REFERENCES
1. FastStats, 2016. Centers for Disease Control and Prevention/

National Center for Health Statistics Web Site. Available at: http://
www.cdc.gov/nchs/fastats/homicide.htm. Updated February 6, 2016. 
Accessed May 22, 2018. 

2. Malina D, Morrissey S, Campion EW, et al. Rooting out gun violence. 
N Engl J Med. 2016;374:175-6. 

3. Kassirer JP. Guns, society, and medicine. N Engl J Med. 
2015;3732:874-5.

4. Butts JA, Roman CG, Bostwick L, et al. Cure violence: a public health 
model to reduce gun violence. Annu Rev Public Health. 2015;36:39-53.

5. Cassel CK, Nelson EA, Smith TW, et al. Internists’ and surgeons’ 
attitudes toward guns and firearm injury prevention. Ann Intern Med. 
1998;128(3):224-30.

6. Frattaroli S, Webster DW, Wintemute GJ. Implementing a public 
health approach to gun violence prevention: the importance of 
physician engagement. Ann Intern Med. 2013;158(9):697-8.

7. American College of Physicians. Firearm injury prevention. Ann 
Intern Med.1998;128(3):236-41.

8. Bauchner H, Rivara FP, Bonow RO, et al. Death by gun violence-a 
public health crisis. JAMA. 2017;318(18):1763-4.

9. Laine C, Taichman DB. The health care professional’s pledge: 
protecting our patients from firearm injury. Ann Intern Med. 
2017;167(12):892-3.

10. Fenelon A, Chen LH, Baker SP. Major causes of injury, death and 
the life expectancy gap between the United States and other high-
income countries. JAMA. 2016;315(6):609-11.

11. Rodriguez MA, Gorovitz E. The politics and prevention of gun 
violence. West J Med. 1999;171(5-6):296-7.

12. Davidoff F. Reframing gun violence. Ann Intern Med. 1998;128(3):234-5.
13. Wintemute G. What you can do to stop firearm violence. Ann Intern 

Med. 2017;167(12):886-7.
14. Weinberger SE, Hoyt DB, Lawrence III HC, et al. Firearm-related 

injury and death in the United States: A call to action from 8 health 
professional organizations and the American Bar Association. Ann 
Intern Med. 2015;162(7):513-7.

15. Wintemute GJ. Disproportionate sales of crime guns among licensed 
handgun retailers in the United States: a case-control study. Injury 
Prev. 2009;15(5):291-9.

16. McNeil Jr. DG, Romero S, Tavernise S. How a medical mystery in 
Brazil led doctors to Zika. New York Times. February 7, 2016.

17. Kumar V, Abbas AK, Aster JC. Robbins and Cotran Pathologic Basis 
of Disease. 9th ed. Philadelphia (PA): Elsevier Saunders; 2015.

18. Angus DC, van der Poll T. Severe sepsis and septic shock. N Engl J 
Med. 2013;369(9):840-51.

19. DiMaio VJM. Gunshot Wounds: Practical Aspects of firearms, Ballistics, 
and Forensic Techniques. 3rd ed. Boca Raton (FL): CRC Press; 2015.

20. Yoganandan N, Pintar FA, Kumaresan S, et al. Dynamic analysis of 
Penetrating trauma. J Trauma. 1997;42(2):266-72.

21. Yoganandan N, Nahum A, Melvin J. Accidental Injury: Biomechanics 
and Prevention. 3rd ed. Springer. November 2014.

22. Mc Inerney SJ. Introducing the biopsychosocial model for good 
medicine and good doctors. BMJ. 2015;324:1533.

23. deRoon-Cassini, TA, Mancini AD, Rusch MD, et al. Psychopathology 
and resilience following traumatic injury: a latent growth mixture 
model analysis. Rehabil Psychol. 2010;55(1):1-11.

24. Rowhani-Rahbar A, Zatzick D, Wang J, et al. Firearm-related 
hospitalization and risk for subsequent violent injury, death, or crime 
perpetration: a cohort study. Ann Intern Med. 2015;162(7):492-500. 

25. Hunt JC, Chesney SA, Brasel K, et al. Six-Month follow up of the 
injured trauma survivor screen: clinical implications and future 
directions. J Trauma Acute Care Surg. 2018;85(2):263-70.

26. Machtinger E, Cuca Y, Khanna N, et al. From treatment to healing: 
the promise of trauma-informed primary care. Women’s Health 
Issues. 2015;25(3):193-7.

27. Centers for Disease Control and Prevention. Ten Great Public Health 
Achievements---United States, 2001—2010. 2011;60(19):619-23.

28. Rubin R. Tale of 2 Agencies: CDC avoids gun violence research but 
NIH funds it. JAMA. 2016;315(16):1689. 

29. Mozaffarian D, Hemenway D, Ludwig DS. Curbing Gun Violence: 
Lessons from Public Health Successes. JAMA 2013;309(6):551-2.

30. Farley T. Saving Gotham: A Billionaire Mayor, Activist Doctors, and 
the Fight for Eight Million Lives. New York, NY: W.W. Norton & 
Company, Inc.; 2015.

31. Ranney M, Fletcher J, Alter G, et al. A consensus-driven agenda for 
emergency medicine firearm injury prevention research. Ann Emerg 
Med. 2017;69(2):227-240.

32. Rodgers GB. The safety effects of child-resistant packaging for 
oral prescription drugs – two decades of experience. JAMA. 
1996;275(21);1661-5.

33. Vernick JS, Meisel ZF, Teret SP, et al. “I didn’t know the gun 
was loaded”: an examination of two safety devices that can 
reduce the risk of unintentional firearm injuries. J Public Health 
Policy.1999;20(4):427-40.

34. Teret SP, Defrancesco S, Hargarten SW, et al. Making guns safer. Sci 
Technol.1998;14(4):37-40.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Six-Month+follow+up+of+the+injured+trauma+survivor+screen



