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ABSTRACT 
Background: Gunshot injuries remain a significant public health challenge, contributing to considerable morbidity and 
mortality globally. Patterns of injury vary by region, reflecting differences in socio-political environments, firearm 
availability, and healthcare infrastructure. This study aimed to characterize the epidemiological and clinical profiles of 
gunshot wound (GSW) victims presenting to a tertiary care hospital, thereby informing future prevention and treatment 
strategies. Methods: A retrospective review of medical records was conducted for 105 patients admitted with gunshot 
injuries between January 20XX and December 20XX. Demographics, injury circumstances (location, time of day, reason), 

wound characteristics (anatomical site, exit wound presence), clinical interventions (surgery), and outcomes (survival) were 
documented. Descriptive statistics summarized the key findings; no personal identifiers were collected. Results: Among 105 
patients, 90.5% were male and 9.5% female. Most were in the 20–29-year age group. Rural residents accounted for 47.6% of 
cases, and 73.3% of incidents occurred at night. Lower limb involvement was most frequent (62.9%), and 78.1% had a 
confirmed exit wound. Homicide-related shootings (45.7%) and police-related gunshot wounds (52.4%) dominated, with 
only 1.9% attributed to suicide. Surgical intervention was required in 6.7% of cases. The overall survival rate was 91.4%, 
with fatalities predominantly associated with head and abdominal GSWs. Conclusion: Young adult males composed the 
majority of gunshot victims, with lower extremity wounds being most common. Despite a high survival rate, targeted 

interventions emphasizing violence prevention, firearm safety, and optimized trauma care remain crucial. These data may 
guide policymakers, clinicians, and law enforcement toward evidence-based strategies to mitigate the burden of gunshot 
injuries. 
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INTRODUCTION 

Gun violence poses an escalating clinical and public 

health concern worldwide, with firearm-related 

injuries contributing significantly to trauma-related 

mortality and long-term disability [1,2]. The burden of 

these injuries spans multiple contexts, including 

homicide, suicide, accidental shootings, and 

interactions involving law enforcement. Societal 
factors such as firearm accessibility, legislative 

frameworks, and cultural norms further shape the 

incidence and nature of gunshot injuries [3,4]. Despite 

heightened awareness, the complexity of risk 

factors—including socioeconomic disparities, mental 

health issues, and community violence—has made 

meaningful reduction in gun violence an ongoing 

challenge [5]. 

Globally, firearm-related morbidity and mortality 

trends exhibit stark variation. High-income countries 

often have extensive trauma care systems yet may 

also experience higher rates of certain categories of 

firearm injuries, particularly homicides and suicides 

[6]. Conversely, low- and middle-income countries 

face infrastructural barriers that impede timely 

treatment, elevating the risk of complications or death. 

Furthermore, rural areas, even in higher-income 

regions, frequently present unique challenges: longer 
transport times, limited trauma centers, and reduced 

law enforcement presence [7]. Consequently, hospital-

based data become invaluable, as they capture real-

world presentations, treatment pathways, and 

outcomes. 

Existing literature often underscores that young adult 

males are disproportionately affected by firearm 

violence [8]. This demographic remains at higher risk 

due to factors such as peer-group dynamics, 

community-level violence, and potential engagement 
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with law enforcement operations. Anatomical site of 

injury also bears prognostic significance; head, neck, 

and trunk wounds typically carry elevated morbidity 

and mortality compared to extremity injuries [5]. 

Nonetheless, even extremity injuries can have 
profound socioeconomic implications, resulting in 

prolonged rehabilitation, potential disability, and 

psychological trauma for survivors [6]. 

The present study provides a retrospective analysis of 

105 gunshot injury cases admitted to a tertiary care 

hospital over a defined period. By detailing the 

demographic landscape, injury mechanisms, 

anatomical patterns, and outcomes of these cases, we 

aim to generate evidence that can inform clinical 

management and prevention strategies. We also seek 

to highlight local epidemiological trends—such as the 

role of police versus homicide-related shootings and 
the prevalence of nighttime incidents—in order to 

support targeted interventions. Identifying specific 

risk clusters may help clinicians, public health 

professionals, and policymakers deploy resources 

more effectively and advocate for appropriate 

legislative or community-based measures to curb gun 

violence. 

Ultimately, elucidating the local patterns of gunshot 

injuries can yield critical insights for broader 

violence-prevention efforts, as well as for improving 

acute care protocols in trauma settings. By integrating 
epidemiological data with clinical outcomes, 

stakeholders can refine strategies that promote firearm 

safety, enhance surgical and critical care capacities, 

and foster community engagement in violence 

reduction. The findings of this study will serve as a 

stepping stone toward more comprehensive future 

research and multifaceted interventions aimed at 

reducing firearm-related harm [1,3,4,5,7,8]. 

 

MATERIALS AND METHODS 

Study Design and Setting 

This retrospective study was conducted at a tertiary 
care hospital receiving referrals from both urban and 

rural regions. Hospital electronic medical records 

were systematically reviewed for all patients admitted 

with confirmed gunshot wounds from January 20XX 

to December 20XX. 

 

Inclusion and Exclusion Criteria 

 Inclusion Criteria: All patients, irrespective of 

age and sex, with a documented gunshot wound. 

 Exclusion Criteria: Cases lacking sufficient 

documentation regarding cause or anatomical site 
of injury, or those transferred out before 

definitive assessment, were excluded to ensure 

data completeness. 

Data Collection 

Using a standardized data extraction sheet, the 

following variables were recorded: 

1. Demographics: Age, sex, residential location 

(urban vs. rural). 
2. Contextual Factors: Time of day of the incident 

(morning, evening, night), stated reason (police, 

homicide, suicide). 

3. Wound Characteristics: Anatomical site(s) 

(head, chest, abdomen, upper limb, lower limb), 

presence or absence of an exit wound. 

4. Clinical Interventions: Whether the patient 

underwent surgical intervention (yes/no). 

5. Outcomes: Survival status upon discharge (alive 

vs. deceased). 

All data were anonymized; each patient record 

received a unique code to protect confidentiality. 

 

Statistical Analysis 

Data were entered into a secured spreadsheet and 

analyzed using descriptive statistics. Frequencies and 

percentages were calculated for categorical variables, 

such as sex, location, reason for injury, and survival. 

No advanced inferential tests were performed because 

the primary objective was to describe epidemiological 

and clinical patterns rather than to establish causality. 

Institutional Review Board approval was obtained, 

with waiver of informed consent due to the 
retrospective nature of the study and use of de-

identified data. 

 

RESULTS 

Overall Findings 

A total of 105 patients with gunshot wounds were 

analyzed. Ninety-five (90.5%) were male, and 10 

(9.5%) were female. The majority (57%) were in their 

twenties, though ages ranged from 12 to 85 years. 

About 52.4% (n=55) of patients resided in urban 

areas, while 47.6% (n=50) lived in rural settings. 

Most incidents (73.3%, n=77) took place at night. 
Regarding motives, police-related shootings and 

homicide accounted for almost all cases (52.4% and 

45.7%, respectively), with suicide comprising only 

1.9% (n=2). In total, 82 patients (78.1%) had an exit 

wound. The surgical intervention rate was 6.7% (n=7). 

Overall survival stood at 91.4% (n=96), leaving 8.6% 

(n=9) fatalities. 

 

Demographics and Contextual Patterns 

A prominent feature was the concentration of 

incidents among young adult males. Rural and urban 
proportions were nearly balanced, but nighttime 

shootings predominated across both settings. 

 

Table 1. Baseline Demographics of Gunshot Injury Cases (N=105) 

Variable Frequency (n) Percentage (%) 

Sex   

Male 95 90.5 

Female 10 9.5 
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Location   

Rural 50 47.6 

Urban 55 52.4 

Time of Day   

Morning (06:00–12:00) 7 6.7 

Evening (12:00–20:00) 21 20.0 

Night (20:00–06:00) 77 73.3 

Reason   

Police 55 52.4 

Homicide 48 45.7 

Suicide 2 1.9 

  

Table 1: Baseline Demographics of Gunshot Injury Cases 

 
 

Anatomical Distribution and Wound 

Characteristics 

Lower limb injuries were the most common (n=66, 

62.9%). Isolated upper limb wounds occurred in 7 

cases (6.7%), abdomen-only injuries in 10 (9.5%), and 

chest-only in 6 (5.7%). Head-only injuries accounted 

for 8 cases (7.6%). Multiple or combined sites (e.g., 

abdomen + chest, or head + upper limb) were 

identified in 8 cases (7.6%). Exit wounds were present 

in 82 patients (78.1%), highlighting a high likelihood 

of through-and-through injuries. 

 

Table 2. Distribution of Anatomical Sites and Exit Wound Status 

Anatomical Site Frequency (n) Percentage (%) 

Lower Limb (only) 66 62.9 

Upper Limb (only) 7 6.7 

Abdomen (only) 10 9.5 
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Chest (only) 6 5.7 

Head (only) 8 7.6 

Multiple Sites 8 7.6 

Exit Wound   

Present 82 78.1 

Absent 23 21.9 

 

Surgical Intervention and Outcomes 

Only 7 patients (6.7%) underwent surgery, which 

included thoracotomy, laparotomy, or vascular repair 

for limb injuries. The low surgical rate might reflect a 

predominance of peripheral gunshot wounds and the 

rapid fatality of severe head injuries that precluded 

operative intervention. Overall, 96 patients (91.4%) 

survived. Among the 9 fatalities (8.6%), severe head 

or abdominal injuries were overrepresented.  

 

Table 2: Distribution of Anatomical Sites 

 
 

Table 3. Clinical Management and Outcome 

Variable Frequency (n) Percentage (%) 

Surgical Intervention   

Yes 7 6.7 

No 98 93.3 

Survival   

Yes 96 91.4 

No 9 8.6 

 

Summary of Key Observations 

In this cohort, young males were most commonly 

affected, nighttime incidents were frequent, and lower 

limb injuries predominated. Although the overall 

survival rate was high, gunshot wounds—particularly 

to the head and abdomen—remain life-threatening. 

Homicide and police-related encounters were the 

primary contexts, highlighting areas where policy and 

clinical interventions can be most impactful. 
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DISCUSSION 

Gunshot injuries constitute a major source of 

preventable morbidity and mortality worldwide, 
affecting individuals, families, and communities 

[9,10]. This retrospective review of 105 patients offers 

insights into the epidemiological patterns and clinical 

outcomes of firearm injuries within a single 

institution. As observed in numerous studies, young 

males in their twenties were disproportionately 

represented, likely reflective of socioeconomic 

factors, risk-taking behavior, and involvement in 

violent or law enforcement-related encounters [11,12]. 

Our findings indicate a nearly balanced distribution 

between rural and urban origins, suggesting that 
firearm violence is not confined to metropolitan 

centers [13]. Rural contexts may experience delayed 

access to definitive care, increasing the potential for 

complications. Conversely, urban areas often grapple 

with higher population density and gang-related or 

interpersonal violence, with law enforcement-related 

injuries featuring prominently [14,15]. The 

predominance of nighttime incidents aligns with 

literature that associates reduced visibility and 

heightened criminal activity during late hours with 

increased firearm assaults [16]. 

Lower limb injuries were most common in our cohort, 
echoing evidence that extremity shootings can 

represent both intentional attempts at “non-lethal” 

incapacitation and unpredictable ballistic trajectories 

[17]. Despite their relatively lower mortality risk 

compared to head or torso wounds, such injuries can 

lead to significant morbidity and financial burden 

owing to multiple surgical procedures or prolonged 

rehabilitation [18,19]. That only 6.7% of patients 

underwent surgical intervention might be partly 

explained by the high prevalence of isolated limb 

wounds, amenable to conservative management, as 

well as the rapid fatality of severe head or chest 

injuries [20]. 

Notably, homicide and police-related gunshot 
incidents together accounted for almost all cases, 

while suicides were rare (1.9%). This pattern diverges 

from data in some high-income nations where firearm 

suicides may surpass homicides [21,22]. The 

discrepancy underscores the influence of local culture, 

firearm ownership dynamics, and possibly under-

reporting of suicides [23]. The high survival rate 

(91.4%) observed in this cohort suggests efficient 

trauma response protocols or relatively less 

involvement of critical anatomical sites in many 

cases, but the 8.6% fatality rate remains a stark 
reminder of the lethality of firearm injuries, especially 

to the head or trunk [24,25]. 

Addressing these findings demands a multi-pronged 

approach. Policy measures aimed at regulating firearm 

availability, combined with training for law 

enforcement on de-escalation and non-lethal force, 

could mitigate both homicide and police-related 

injuries [26,27]. Strengthening rural emergency 

medical services may also be necessary, given the 

comparable burden observed in rural areas [28]. 

Concurrently, hospital-based violence intervention 

programs can offer counseling and support, targeting 
social determinants that perpetuate cyclical violence 

[29,30]. 

In summary, our study adds to the growing body of 

evidence that gunshot injuries disproportionately 

affect young males, occur frequently at night, and 

have complex etiologies encompassing both 

homicides and police engagements. These data can 

inform public health policy, resource allocation, and 

trauma care improvements to reduce firearm-related 

harm. 
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CONCLUSION 

In this hospital-based cohort, gunshot injuries 

predominantly affected young adult males, often 

occurring at night. Lower limb wounds were most 

common, although head and abdominal injuries 
carried a higher fatality risk. Police-related and 

homicide encounters constituted the primary contexts 

for firearm violence, revealing the need for focused 

prevention strategies. While the overall survival rate 

was high, the burden of morbidity underscores the 

importance of enhanced trauma care systems, 

community-based violence intervention, and 

responsible firearm policies. Collaborative efforts 

among healthcare providers, policymakers, law 

enforcement, and community organizations remain 

paramount to reducing the toll of gunshot injuries. 

 

REFERENCES 
1. Gani F, Sakran JV, Canner JK. Emergency department 

visits for firearm-related injuries in the United States, 
2006–14. Health Aff (Millwood). 2017;36(10):1729–
1738. 

2. Fowler KA, Dahlberg LL, Haileyesus T, Gutierrez C, 
Bacon S. Childhood firearm injuries in the United 
States. Pediatrics. 2017;140(1):e20163486. 

3. Gabor T. Trends and patterns of firearm deaths in high-
income OECD countries. Can J Criminol. 

2016;58(2):171–192. 
4. Richardson EG, Hemenway D. Homicide, suicide, and 

unintentional firearm fatality: comparing the United 
States with other high-income countries, 2003. J 
Trauma. 2011;70(1):238–243. 

5. Branas CC, Nance ML, Elliott MR, Richmond TS, 
Schwab CW. Urban-rural shifts in intentional firearm 
death: different causes, same results. Am J Public 
Health. 2004;94(10):1750–1755. 

6. Wintemute GJ. The epidemiology of firearm violence 
in the twenty-first-century United States. Annu Rev 
Public Health. 2015;36:5–19. 

7. Cook PJ, Ludwig J. Guns in America: National survey 
on private ownership and use of firearms. National 
Institute of Justice. 1997. 

8. Goins WA, Thompson J, Simonton SC, Robinson F, 
Hardin W. Demographic aspects of abdominal gunshot 

wounds: a prospective study. Am Surg. 1992;58(2):96–
101. 

9. Kellermann AL, Rivara FP, Lee RK, et al. Injuries and 
deaths due to firearms in the home. J Trauma. 
1998;45(2):263–267. 

10. Alarhayem AQ, Myers JG, Dent D, et al. Impact of 
time and transfer status on outcomes of gunshot wound 
victims at a rural trauma center. J Surg Res. 

2016;205(2):277–284. 
11. Hedges BE, Krishnan P, Jennings A, McKenney M, 

Elkbuli A. Multi-institutional analysis of risk factors 
and hospital outcomes after gunshot injuries in the 
United States. Injury. 2020;51(10):2285–2292. 

12. Reeping PM, Cerdá M, Kalesan B, Wiebe DJ, Galea S. 
State gun laws, gun ownership, and mass shootings in 
the US: a cross sectional time series. BMJ. 

2019;364:l542. 
13. Lemaitre S, Stewart BT, Moitui J, et al. Epidemiology 

of firearm injuries in low- and middle-income 
countries: a systematic review. Int J Surg. 2020;81:44–
52. 

14. Sakran JV, Greer SE, Werlin E, McCunn M. Care of 
the injured worldwide: trauma still the neglected 
disease of modern society. Scand J Trauma Resusc 
Emerg Med. 2012;20:64. 

15. Hemenway D, Miller M. Public health approach to the 

prevention of gun violence. N Engl J Med. 
2013;368(21):2033–2035. 

16. Reza A, Mercy JA, Krug E. Epidemiology of violent 
deaths in the world. Inj Prev. 2001;7(4):227–231. 

17. Mock CN, Jurkovich GJ, nii-Amon-Kotei D, Arreola-
Risa C, Maier RV. Trauma mortality patterns in three 
nations at different economic levels: implications for 
global trauma system development. J Trauma. 

1998;44(5):804–814. 
18. CDC. Web-based Injury Statistics Query and Reporting 

System (WISQARS). National Center for Injury 
Prevention and Control, CDC. Accessed [Date]. 

19. National Academies of Sciences, Engineering, and 
Medicine. Health systems interventions to prevent 
firearm injuries and death: proceedings of a workshop. 
The National Academies Press; 2019. 

20. Miller M, Azrael D, Barber C. Suicide mortality in the 
United States: the importance of attending to method in 
understanding population-level disparities in the 
burden of suicide. Annu Rev Public Health. 
2012;33:393–408. 

21. Smalls T, Kim B, Printz P, Gilroy D. Associated 
injuries in lower extremity gunshot wounds at an urban 
trauma center: a retrospective review. J Foot Ankle 

Surg. 2021;60(2):249–253. 
22. Gotsch KE, Annest JL, Mercy JA, Ryan GW. 

Surveillance for fatal and nonfatal firearm-related 
injuries—United States, 1993–1998. MMWR CDC 
SurveillSumm. 2001;50(2):1–32. 

23. DiScala C, Sege R. Outcomes in children and young 
adults who are hospitalized for firearms-related 
injuries. Pediatrics. 2004;113(1 Pt 1):130–133. 

24. Tominaga GT, Schaffer KB, Dandan IS, Calilao G, 

Erwin S, Waxman K. Gunshot wounds to the head in 
civilian life. J Trauma. 1999;46(1):94–97. 

25. Ruger JP, Sorenson SB, Fairbank JA, Pressley JC. 
Firearm use among high-risk emergency department 
youth after an assault injury. J Adolesc Health. 
2010;47(5):461–465. 

26. Ali M, Aucott J, Ashley D. Gun violence in the U.S.: a 
multi-disciplinary approach to the root causes, 

solutions, and the role of trauma surgeons. Curr 
Trauma Rep. 2019;5:1–10. 

27. Carr BG, Bowman AJ, Wolff CS, et al. Disparities in 
access to trauma care in the United States: a 
population-based analysis. Injury. 2017;48(10):2177–
2181. 

28. Kaufman EJ, Wiebe DJ, Xiong RA, Morrison CN, 
Seigerman M, Delgado MK. Psychiatric sequelae of 

surviving firearm injury: a retrospective cohort study. 
Ann Surg. 2020;271(2):360–365. 

29. Sauaia A, Moore FA, Moore EE, et al. Epidemiology of 
trauma deaths: a reassessment. J Trauma. 
1995;38(2):185–193. 

30. Cummings P, Grossman DC, Rivara FP, Koepsell TD. 
State gun safe storage laws and child mortality due to 
firearms. JAMA. 1997;278(12):1084–1086. 


