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Abstract

Purpose: We report the chances of 14-year-old males becoming victims of firearm injury or 

death before age 25 in Philadelphia, Pennsylvania.

Methods: Using life table methods, we followed 4,501 Black males aged 14 years, and a 

comparison group of 1,751 White males, over 11 years.

Results: Among 14-year-old Black males, the risk of a nonfatal firearm injury before age 25 

was 10.1% (95% confidence interval, 9.2%−11.0%), the risk of death from firearms was 2.5% 

(1.7%−3.2%), and the combined risk was 12.5% (11.0%−14.1%). Among White males, the risk of 

nonfatal firearm injury was 0.8% (0.3%−1.2%), the risk of death was 0.3% (0.02%−0.5%), and the 

combined risk was 1.0% (0.5%−1.5%).

Discussion: Risk estimates reveal the dire likelihood of firearm injury or death among Black 

adolescent males in Philadelphia. Immediate interventions are needed to de-escalate conflicts, 

provide supports, and address the upstream causes of violence like poverty and structural racism.
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Firearm injuries are the leading cause of death for Black male adolescents and young 

adults in the United States [1]. In the 14–24 age group, the firearm fatality rate in 

Philadelphia, Pennsylvania, was 235 per 100,000 in 2022, down from 302 during the 

pandemic peak in 2020 [2]. While firearm injury and death rates are valuable for tracking 

population-level changes, they lack intuitive meaning, a relatable scale to interpret the harms 

they represent (e.g., is 235 per 100,000 moderate, high, or extremely high?). To better 

understand and communicate the severity of firearm-related harms among young Black 

males in Philadelphia, we built an actuarial table to estimate the cumulative risk of injury 

or death. We report the chances of Black males aged 14 years becoming victims of firearm 

injury or death before age 25, alongside a comparison group of White males.

Methods

We estimated the risk of firearm injury or death for non-Hispanic Black males aged 14–24 

years using standard period life table methods [3]. A period life table reflects what would 

happen to a hypothetical cohort if it experienced the prevailing age-specific probabilities of 

injury or death. In our hypothetical cohort, we followed 4,501 individuals (the population of 

all 14-year-old Black males in the city and county of Philadelphia) for 11 years beginning 

January 2022. To construct the table, we first estimated the number of individuals surviving 

from one year to the next by multiplying the cohort population size at each age, starting 

at age 14, by 1 minus the probability of death from all causes at that age. Philadelphia 

all-cause death probabilities were obtained from the National Vital Statistics System (NVSS) 

[2]. We then applied 2022 age-specific firearm injury and death rates of Philadelphia Black 

males to the cohort population to estimate the expected number of injuries and deaths. 

Firearm victimization data were obtained from the Philadelphia City Controllers’ Office [4], 

the incident information extracted from detective reports processed by the Statistics Unit 

in the Philadelphia Police Department. The firearm injury data encompass all categories of 

intent-assault, self-harm, unintentional, legal interventions, and undetermined-and all levels 

of injury severity. Philadelphia 2020 Census population estimates [5], the denominators in 

the firearm injury and death rates, were adjusted for the undercount of Black individuals [6] 

and shifted from a mid-year to a January 1 timeframe. Finally, we summed the expected 

number of injuries and deaths from age 14 through age 24 years and computed the risk 

estimates and confidence intervals. We used identical procedures to generate risk estimates 

for a comparison group of 1,751 Philadelphia non-Hispanic White males. This study 

used publicly available, deidentified data. Consistent with guidance from the University 

of Pennsylvania Institutional Review Board, it did not require human subjects review.

Results

Of the 4,501 Black males aged 14 years in the cohort at baseline, the cumulative risk of 

nonfatal firearm injury was 10.1% (95% confidence interval [CI], 9.2%−11.0%) or one in 

10 individuals (Table 1). The cumulative risk of death from firearms was 2.5% (95% CI, 

1.7%−3.2%) or one in 40 individuals. The cumulative risk of either fatal or nonfatal firearm 

injury was 12.5% (95% CI, 11.0%−14.1%) or one in eight individuals.
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Of the 1,751 White males aged 14 years in the cohort at baseline, the cumulative risk of 

nonfatal firearm injury was 0.8% (95% CI, 0.3%−1.2%) or one in 133 individuals (Table 2). 

The cumulative risk of death from firearms was 0.3% (95% CI, 0.02%−0.5%) or one in 376 

individuals. The cumulative risk of either fatal or nonfatal firearm injury was 1.0% (95% CI, 

0.5%−1.5%) or one in 98 individuals.

Discussion

At current rates, 12.5% or one in eight adolescent Black males in Philadelphia will 

experience a fatal or nonfatal firearm injury before age 25, compared to 1% or one in 

98 White males. The estimates make clear that firearm violence pervades the lives of 

young Black people in Philadelphia, resulting not only in death and physical disability but 

psychological trauma, increased healthcare use, and despairing families. Furthermore, each 

shooting increases the perception that carrying a gun is necessary for self-defense [7–9]. 

As young people arm themselves, primarily for their own protection, more guns appear in 

the community, raising the incentive for any single individual to arm themselves, trapping 

Black youth in a cycle of mutual armed suspicion [10]. The use of guns for self-defense 

and conflict resolution is consistent with NVSS death certificate data which show that, for 

boys and young men, 90% of the firearm deaths in Philadelphia were homicides in 2022; 

the remainder, in order of frequency, were suicide, legal intervention (police officer-involved 

shootings), and undetermined [2].

Data on the immediate motives driving homicides (arguments, retaliation, and drugs) can 

inform interventions aimed at teaching nonviolent responses to volatile situations [11]. 

Social supports like mentorship programs, summer employment, and trauma-informed 

therapy and wrap-around services can help buffer the impacts of community violence [12–

14], but to achieve large-scale reductions in firearm deaths, investments must target the 

upstream causes of violence, including poverty, inequality, and structural racism [15,16].

Strengths of the study include the use of cumulative risk estimates that effectively 

communicate the risk of injury and death from firearms. Research shows that numerical 

formats that are easy to interpret enhance the perceived immediacy and likelihood of the 

risk [17,18], thereby mobilizing community members and policymakers. Another strength is 

the increasing relevance of life table methods as more jurisdictions share firearm injury data 

[19]. That said, we note that life table calculations involve a few more steps than traditional 

mortality rates.

This study has several limitations. First, the low rate of firearm fatalities among White 

adolescents (0.3%) resulted in wide confidence intervals for the risk estimate, indicating a 

higher level of uncertainty. Second, the study uses US Census Bureau’s county population 

estimates from 2020, categorized by race, ethnicity, sex, and single-year age. While these 

figures are the latest available at this level of detail, they are slightly out of date, which 

could minimally affect the accuracy of the risk calculations. Third, the risk estimates were 

calculated for the entire city; however, we expect them to be higher in Philadelphia’s poorest 

and most segregated zip codes, known hotspots for firearm violence. Our data are not 

detailed enough to permit life table analyses at the neighborhood or zip code level. Finally, 
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although we could not independently assess the completeness of the City Controller’s data 

on nonfatal shootings, our analysis found that the count of fatalities from shootings in this 

dataset was slightly higher than the provisional numbers reported by the NVSS for 2022.

In the face of the seemingly insurmountable problem of interpersonal firearm-related harms, 

we must change the narrative to mobilize all stakeholders. This study provides a rigorous 

approach to projecting what will happen in the near future to a cohort of Black 14-year-old 

boys if current rates continue. This forward-looking method enables us to humanize these 

young teenagers, to see the dangers they will face, by showing the likelihood of injury or 

death before they reach adulthood.

Funding Sources

Dr. Harris’ research is supported by the National Institute on Drug Abuse (K23 DA054157). Dr. Richmond is 
supported by the Centers for Disease Control and Prevention’s National Center for Injury Prevention and Control’s 
Injury Center Research Centers grant (5R49 CE003083).

References

[1]. National Vital Statistics Reports. 2023. https://www.cdc.gov/nchs/data/nvsr/nvsr72/nvsr72-13.pdf. 
Accessed March 15, 2024.

[2]. Centers for Disease Control and Prevention, National Center for Health Statistics. National Vital 
Statistics System, CDC WONDER Online Database. Data are from the multiple cause of death 
files as compiled from data provided by the 57 vital statistics jurisdictions through the Vital 
Statistics Cooperative Program. http://wonder.cdc.gov. Accessed August 12, 2023.

[3]. Preston SH, Heuveline P, Guillot M. Demography: Measuring and modeling population processes. 
Malden: Blackwell; 2001.

[4]. City of Philadelphia, Office of the Controller. Gun Violence Database. 2022. https://
controller.phila.gov/philadelphia-audits/mapping-gun-violence/#/?
year=2023&map=11.00%2F39.98500%2F-75.15000&f=fatal%3Dtrue%26race%255B0%255D
%3DB%26age%255B0%255D%3D14%26age%255B1%255D%3D24. Accessed August 12, 
2023.

[5]. United States Department of Health and Human Services (US DHHS), Centers for Disease 
Control and Prevention (CDC). National Center for Health Statistics (NCHS), Bridged-Race 
Population Estimates, United States July 1st resident population by state, county, age, sex, 
bridged-race, and Hispanic origin released by NCHS on 9/22/2021, http://wonder.cdc.gov/
bridged-race-v2020.html. Accessed August 12, 2023.

[6]. Khubba S, Heim K, Hong J. U.S. Census Bureau, 2020 Post-Enumeration Survey estimation 
report, PES20-G-01, National Census Coverage estimates for people in the United States by 
Demographic Characteristics. Washington, DC: U.S. Government Publishing Office; 2022.

[7]. Sullivan TN, Ross KM, O’Connor KE, et al. Relations between violence exposure and gun 
carriage: Identifying protective factors among African American youth living in low-income 
urban communities. Youth & Society; 2023:0044118X231172531.

[8]. Swaner R, White E, Martinez A, et al. In: “Gotta Make Your Own Heaven”: 
Guns, Safety, and the Edge of Adulthood in New York City. New York: Center for 
Court Innovation; 2020. https://www.innovatingjustice.org/sites/default/files/media/document/
2020/Report_GunControlStudy_08052020.pdf. Accessed October 30, 2023.

[9]. Fontaine J, La Vigne NG, Leitson D, et al. In: “We Carry Guns to Stay Safe”: Perspectives 
on Guns and Gun Violence from Young Adults Living in Chicago’s West and South 
Sides. The Urban Institute; 2018. https://www.urban.org/sites/default/files/publication/99091/
we_carry_guns_to_stay_safe_1.pdf. Accessed October 30, 2023.

Harris et al. Page 4

J Adolesc Health. Author manuscript; available in PMC 2025 February 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/nchs/data/nvsr/nvsr72/nvsr72-13.pdf
http://wonder.cdc.gov
https://controller.phila.gov/philadelphia-audits/mapping-gun-violence/#/?year=2023&map=11.00%2F39.98500%2F-75.15000&f=fatal%3Dtrue%26race%255B0%255D%3DB%26age%255B0%255D%3D14%26age%255B1%255D%3D24
https://controller.phila.gov/philadelphia-audits/mapping-gun-violence/#/?year=2023&map=11.00%2F39.98500%2F-75.15000&f=fatal%3Dtrue%26race%255B0%255D%3DB%26age%255B0%255D%3D14%26age%255B1%255D%3D24
https://controller.phila.gov/philadelphia-audits/mapping-gun-violence/#/?year=2023&map=11.00%2F39.98500%2F-75.15000&f=fatal%3Dtrue%26race%255B0%255D%3DB%26age%255B0%255D%3D14%26age%255B1%255D%3D24
https://controller.phila.gov/philadelphia-audits/mapping-gun-violence/#/?year=2023&map=11.00%2F39.98500%2F-75.15000&f=fatal%3Dtrue%26race%255B0%255D%3DB%26age%255B0%255D%3D14%26age%255B1%255D%3D24
http://wonder.cdc.gov/bridged-race-v2020.html
http://wonder.cdc.gov/bridged-race-v2020.html
https://www.innovatingjustice.org/sites/default/files/media/document/2020/Report_GunControlStudy_08052020.pdf
https://www.innovatingjustice.org/sites/default/files/media/document/2020/Report_GunControlStudy_08052020.pdf
https://www.urban.org/sites/default/files/publication/99091/we_carry_guns_to_stay_safe_1.pdf
https://www.urban.org/sites/default/files/publication/99091/we_carry_guns_to_stay_safe_1.pdf


[10]. Evans WN, Kotowski MH. In: The Demand for Protection and the Persistently High Rates 
of Gun Violence Among Young Black Males. National Bureau of Economic Research; 2022. 
Working Paper 29969. http://www.nber.org/papers/w29969. Accessed September 14, 2023.

[11]. The Pew Charitable Trusts. Philadelphia 2023: The state of the city. 2023. https://
www.pewtrusts.org/en/research-and-analysis/reports/2023/04/philadelphia-2023-state-of-the-city. 
Accessed July 18, 2023.

[12]. Gelber A, Isen A, Kessler JB. The effects of youth employment: Evidence from New York City 
lotteries. Q J Econ 2016;131:423–60.

[13]. University of Chicago Crime and Education Labs. In: Choose to Change: 
Your Mind, Your Game. University of Chicago Crime and Education Labs 
Research Brief; 2020. https://educationlab.uchicago.edu/wp-content/uploads/sites/3/2023/06/
ChoosetoChangeResearchBrief.pdf. Accessed October 18, 2023.

[14]. David-Ferdon C, Vivolo-Kantor AM, Dahlberg LL, et al. In: A Comprehensive Technical 
Package for the Prevention of Youth Violence and Associated Risk Behaviors. 2016. National 
Center for Injury Prevention and Control. Atlanta, GA: CDC; 2016. 10.15620/cdc.43085. 
Accessed October 3, 2023. https://stacks.cdc.gov/view/cdc/43085/cdc_43085_DS1.pdf.

[15]. Conrick KM, Adhia A, Ellyson A, et al. Race, structural racism and racial disparities in firearm 
homicide victimisation. Inj Prev 2023;29: 290–5. [PubMed: 36564165] 

[16]. Jay J Structural racism and Long-term disparities in youth Exposure to firearm violence. JAMA 
Netw Open 2023;6:−2312425.

[17]. Oudhoff JP, Timmermans DR. The effect of different graphical and numerical likelihood 
formats on perception of likelihood and choice. Med Decis Making 2015;35:487–500. [PubMed: 
25769496] 

[18]. Pighin S, Bogani A, Davalos GBC, Salvardori L. The effect of the 1-in-X numerical format on 
choices. J Behav Dec Making 2023;−2355.

[19]. Kaufman EJ, Delgado MK. The epidemiology of firearm injuries in the US: The need for 
comprehensive, real-time, actionable data. JAMA 2022;328: 1177–8. [PubMed: 36166012] 

Harris et al. Page 5

J Adolesc Health. Author manuscript; available in PMC 2025 February 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.nber.org/papers/w29969
https://www.pewtrusts.org/en/research-and-analysis/reports/2023/04/philadelphia-2023-state-of-the-city
https://www.pewtrusts.org/en/research-and-analysis/reports/2023/04/philadelphia-2023-state-of-the-city
https://educationlab.uchicago.edu/wp-content/uploads/sites/3/2023/06/ChoosetoChangeResearchBrief.pdf
https://educationlab.uchicago.edu/wp-content/uploads/sites/3/2023/06/ChoosetoChangeResearchBrief.pdf
https://stacks.cdc.gov/view/cdc/43085/cdc_43085_DS1.pdf


IMPLICATIONS AND CONTRIBUTION

This actuarial study estimates the likelihood of a 14-year-old male in Philadelphia 

becoming a victim of firearm injury or death before age 25. Findings indicate a 12.5% 

risk for Black male adolescents and 1% for White male adolescents. Life tables provide a 

straightforward metric for understanding risk severity and disparity.
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