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Abstract

Introduction: Violence is a leading cause of morbidity and mortality among U.S. youth. More
information on the health and economic burden of the most frequent assault mechanisms—or,
causes (e.g., firearms, cut/pierce)—can support the development and implementation of effective
public health strategies. Using nationally representative data sources, this study estimated the
annual health and economic burden of U.S. youth violence by injury mechanism.

Methods: In 2023, CDC’s WISQARS provided the number of homicides and nonfatal assault
ED visits by injury mechanism among U.S. youth aged 10-24 years in 2020, as well as the
associated average economic costs of medical care, lost work, morbidity-related reduced quality
of life, and value of statistical life. The Healthcare Cost and Utilization Project Nationwide
Emergency Department Sample provided supplemental nonfatal assault incidence data for
comprehensive reporting by injury mechanism.

Results: Of the $86B estimated annual economic burden of youth homicide, $78B was caused by
firearms, $4B by cut/pierce injuries, and $1B by unspecified causes. Of the $36B billion estimated
economic burden of nonfatal youth violence injuries, $19B was caused by struck by/against
injuries, $3B by firearm injuries, and $365M by cut/pierce injuries.

Conclusions: The lethality of assault injuries affecting youth when a weapon is explicitly
or likely involved is high—firearms and cut/pierce injuries combined account for nearly all
youth homicides compared to one-tenth of nonfatal assault injury ED visits. There are numerous
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evidence-based policies, programs, and practices to reduce the number of lives lost or negatively
impacted by youth violence.

INTRODUCTION

Youth violence is the intentional use of physical force or power to threaten or harm others
by young people ages 10-24 years; a young person can be involved with youth violence

as a victim, offender, or witness.! Youth violence has significant long-term effects on the
physical, social, and emotional health of youth and families.2 In 2020, there were over
6,500 homicides and over 300,000 emergency departments (ED) for nonfatal assault injuries
among U.S. youth ages 10—-24 years, each representing an substantial and long-term societal
cost for individuals, families, and communities including schools.3 The annual economic
burden of U.S. youth violence is an estimated $120 billion in medical spending, lost
productivity, reduced quality of life, and avoidable mortality.* More information on the
most frequent assault mechanisms—or, causes (e.qg., firearms, cut/pierce, etc.)—affecting
youth can support the development and implementation of effective public health strategies.
Information on the burden of firearm injuries specifically, is critical but analysis requires

an intentional method with available data. Using nationally representative data, this study
estimated the annual health and economic burden of U.S. youth violence by injury
mechanism.

METHODS

In 2023, the number of homicides and nonfatal assault intent ED visits by disposition

(treat and release or hospitalized) in 2020 among U.S. youth aged 10-24 years and the
average economic cost of those injuries were obtained from CDC’s publicly available
Web-based Injury Statistics Query and Reporting System (WIS-QARS). Institutional review
was not required. Underlying surveillance and cost methods for the data source are described
elsewhere.® Information on youth homicides came from the National Center for Health
Statistics mortality files.5 Information on ED visits came from the National Electronic
Injury Surveillance System-All Injury Program, a U.S. nationally representative probability
sample of hospitals.” Medical spending and lost work costs due to nonfatal injuries were
assessed using regression-based cost of illness methods applied to the Healthcare Cost

and Utilization Project National Emergency Department Sample (HCUP-NEDS) (which
can produce survey-weighted national estimates of community hospital encounters) and
MarketScan Commercial Claims and Encounters Databases (which demonstrate medical
payments to providers from approximately 350 health insurance payers—employers, health
plans, and public organizations).8=10 The monetary value of injury morbidity and mortality
was determined based on quality of life loss estimates for injuries by mechanism and

intent (e.g., assault). It also considered recommended methods for estimating the value of
statistical life (VSL), a monetary measure of the collective value placed on reducing the risk
of mortality. This estimate is derived from research studies of revealed preferences (e.g.,
observed wage differences for dangerous occupations) or from stated preferences obtained
through surveys of individuals’ willingness to pay for mortality risk reduction.11-13 V/SL is
higher for children than adults.1# Cost estimates as 2020 USD used the societal perspective,
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including tangible and intangible costs to multiple payers and a 1-year time horizon for
nonfatal assaults.

WISQARS reporting on nonfatal ED visits for some injury mechanisms—including firearm
assaults—is not available due to small sample sizes in the underlying surveillance source
data. To comprehensively present the health and economic burden of youth violence injuries
by mechanism, when 2020 WISQARS estimates by injury mechanism were unavailable for
the 10-24 age group, data were supplemented with annualized estimates from WISQARS
and HCUP-NEDS for the years 2018-2020. Nonfatal injuries in HCUP-NEDS were
identified using recommended ICD-10-CM codes (Appendix Table 1, available online).1°
The number and cost of nonfatal firearm assault ED visits were not available even with
combined 2018-2020 WISQARS data and such injuries are known to be undercounted in
administrative data sources including HCUP-NEDS.16:17 To estimate the annual number

of youth firearm assault-related ED visits more accurately, the authors multiplied the
percentage of nonfatal firearm ED visits with assault intent among patients aged 10-24
years, as found in the 2018-2020 National Electronic Injury Surveillance-Firearm Special
Study (NEISS-FISS), by the total number of nonfatal firearm ED visits (regardless of intent)
in 2018-2020 HCUP-NEDS.16 NEISS-FISS data come from a probability sample of U.S.
hospitals; medical records for firearm injuries are validated by medical coders.” Nonfatal
firearm injury average costs were applied from previous studies.>12:18

Of the $86B estimated annual economic burden of youth homicide, $78B was caused

by firearms, $4B by cut/pierce injuries, and $1B by unspecified causes (Table 1). Most

of the economic burden of youth homicide came from lost life years valued using VSL
(approximately $12-13M per homicide—uvariation due to victim age) rather than medical
spending (not all homicide victims received medical care—$3,000-$25,000 average per
homicide by injury mechanism). Of the $36B billion estimated economic burden of nonfatal
youth violence injuries, $19B was caused by struck by/against injuries, $3B by firearm
injuries, and $365M by cut/pierce injuries (Table 2). Each nonfatal assault ED treat and
release visit among youth cost approximately $8,000 in medical spending, $800 in work loss
costs, and $97,000 in morbidity-related reduced quality of life over the follow 1 year. Those
costs were higher—$96,000, $9,000, and $105,000—for injuries requiring hospitalization
(13% of ED visits overall and highest for firearm injuries—52%).

DISCUSSION

In 2020, the estimated economic cost of homicides and nonfatal assaults affecting U.S.
youth was $86 billion in fatal injury costs and $36 billion in nonfatal injury costs. Firearms
(homicides, assaults), cut/pierce weapons (homicides), and struck/by against an object
(assaults) were the most frequent injury mechanisms. Firearms are involved in over 90%

of homicides, nearly 10% of ED visits for assault injuries among youth, and a combined
estimated annual economic burden of $81 billion. Avoidable mortality based on VSL was
the largest contributing element to the economic burden, reflecting the substantial number of
life years lost to violence in this young population. Findings point to the lethality of injuries
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among youth when a weapon was explicitly or likely involved—firearms and cut/pierce
injuries combined accounted for 96% of youth homicides compared to 13% of nonfatal
assault ED visits.

Limitations

These findings have several limitations. First, the economic cost of nonfatal assaults is
underestimated because only injuries treated in an ED were addressed, other costs including
but not limited to property damage and criminal justice activities were not observed, and
nonfatal costs addressed only the first year following an injury owing to available data.
Second, this study assessed the economic burden of youth violence victimization, based

on victim age, and did not address perpetration. Third, this study combined multiple

data sources to estimate injury incidence by mechanism; this risked errors in injury
identification, but authors used recommended injury classifications. Fourth, despite the use
of supplementary data sources, final reporting still included ambiguous injury mechanisms;
for example, 1.5% of homicides had an unspecified cause. Related to this, even the

most reliable data source for nonfatal firearm injury intent contains a large proportion of
undetermined intent cases.18 Careful clinical reporting can support accurate and complete
surveillance of violence injuries.

CONCLUSIONS

In addition to pain and suffering at the individual, family, and community levels youth
violence causes a substantial economic burden. Firearm injuries contribute significantly

to this burden. Addressing risk and protective factors across various levels is crucial for
preventing youth violence. Implementing evidence-based programs, policies, or practices
like home visitation programs, pre-school enrichment with family engagement, mentoring or
afterschool programs, street outreach, and community norm change campaigns, for example,
has been shown to effectively reduce youth violence.!

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

ACKNOWLEDGMENTS

The findings and conclusions in this report are those of the authors and do not necessarily represent the official
position of the Centers for Disease Control and Prevention.

No financial disclosures have been reported by the authors of this paper.

REFERENCES

1. David-Ferdon C, Vivolo-Kantor A, Dahlberg L, Marshall K, Rainford N, Hall J. A comprehensive
technical package for the prevention of youth violence and associated risk behaviors. 2016.
https://www.cdc.gov/violenceprevention/pdf/YV-Prevention-Resource_508.pdf. Accessed January
10, 2024.

2. David-Ferdon C, Clayton HB, Dahlberg LL, et al. Vital signs: prevalence of multiple forms of
violence and increased health risk behaviors and conditions among youths—united States, 2019.

Am J Prev Med. Author manuscript; available in PMC 2024 September 04.


https://www.cdc.gov/violenceprevention/pdf/YV-Prevention-Resource_508.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Parker et al.

15.

16.

17.

18.

Page 5

MMWR Morb Mortal Wkly Rep.2021;70(5):167-173. 10.15585/mmwr.mm7005a4. [PubMed:
33539331]

. Centers for Disease Control and Prevention. Web-based Injury Statistics Query and Reporting

System (WISQARS). CDC’s National Center for Injury Prevention and Control. www.cdc.gov/
injury/wisqars. Accessed January 10, 2024.

. Peterson C, Parker EM, D’Inverno AS, Haileyesus T. Economic burden of US youth violence

injuries. JAMA Pediatr.2023;177(11):1232-1234. 10.1001/jamapediatrics.2023.3235. [PubMed:
37721766]

. Peterson C, Rice KL, Williams DD, Thomas R. WISQARS cost of injury for public health research

and practice. Inj Prev.2023;29 (2):150-157. 10.1136/ip-2022-044708. [PubMed: 36396442]

. CDC National Center for Health Statistics. Mortality Statistics. Centers for Disease Control and

Prevention; 2023. https://www.cdc.gov/nchs/nvss/deaths.htm.

. ISPCR. National Electronic Injury Surveillance System (NEISS) Series. University of Michigan.

https://www.icpsr.umich.edu/web/ICPSR/series/198. Accessed January 10, 2024.

. Peterson C, Grosse SD, Dunn A. A practical guide to episode groupers for cost-of-

ilness analysis in health services research. SAGE Open Med.2019;7:2050312119840200.
10.1177/2050312119840200.

. Peterson C, Xu L, Barnett SBL. Average lost work productivity due to non-fatal injuries by type in

the USA. Inj Prev.2021;27(2):111-117. 10.1136/injuryprev-2019-043607. [PubMed: 32366517]

10. Peterson C, Xu L, Florence C. Average medical cost of fatal and non-fatal injuries by type in the

USA. Inj Prev.2021;27(1):24-33. 10.1136/injuryprev-2019-043544. [PubMed: 31888976]

. U.S. Department of Health and Human Services Office of the Assistant Secretary for Planning and
Evaluation. Guidelines for regulatory impact analysis, Appendix D: Updating Value per Statistical
Life (VSL) Estimates for Inflation and Changes in Real Income. U.S. Department of Health and
Human Services. https://aspe.hhs.gov/reports/updating-vsl-estimates. Accessed January 10, 2024.

. Lawrence B, Miller T. Quality of life loss estimation methods for
the WISQARS cost of injury module. 2020. https://www.cdc.gov/injury/wisqars/pdf/
pire_wisqars_cost_injury_quality_life_loss_estimation_-methods-508.pdf. Accessed January 10,
2024.

. U.S. Department of Health and Human Services Office of the Assistant Secretary for Planning and

Evaluation. Guidelines for regulatory impact analysis. 2016. https://aspe.hhs.gov/sites/default/files/
private/pdf/242931/HHS_RIAGuidancePrimer.pdf. Accessed January 10, 2024.

14. Department of Health and Human Services Administration for Children and Families.

Child Care and Development Fund (CCDF) Program. 81 Fed. Reg. 67569 (2016). https://
www.federalregister.gov/documents/2016/09/30. Accessed January 10, 2024.

Hedegaard H, Johnson RL, Garnett MF, Thomas KE. The International Classification of Diseases,
10th Revision, Clinical Modification (ICD-10-CM) External Cause-of-injury Framework for
Categorizing Mechanism and Intent of Injury. Natl Health Stat Report.2019 (136):1-22.
Carpenito T, Miller M, Manjourides J, Azrael D. Using multiple imputation by super

learning to assign intent to nonfatal firearm injuries. Prev Med.2022;163:107183. 10.1016/
j.ypmed.2022.107183.

Miller M, Azrael D, Yenduri R, et al. Assessment of the accuracy of firearm injury intent coding at
3 US hospitals. JAMA Netw Open.2022;5 (12):2246429. 10.1001/jamanetworkopen.2022.46429.

Miller GF, Florence C, Barnett SB, Peterson C, Lawrence BA, Miller TR. Monetised estimated
quality-adjusted life year (QALY) losses for non-fatal injuries. Inj Prev.2022;28(5):405-409.
10.1136/injuryprev-2021-044416. [PubMed: 35296543]

Am J Prev Med. Author manuscript; available in PMC 2024 September 04.


http://www.cdc.gov/injury/wisqars
http://www.cdc.gov/injury/wisqars
https://www.cdc.gov/nchs/nvss/deaths.htm
https://www.icpsr.umich.edu/web/ICPSR/series/198
https://aspe.hhs.gov/reports/updating-vsl-estimates
https://www.cdc.gov/injury/wisqars/pdf/pire_wisqars_cost_injury_quality_life_loss_estimation_-methods-508.pdf
https://www.cdc.gov/injury/wisqars/pdf/pire_wisqars_cost_injury_quality_life_loss_estimation_-methods-508.pdf
https://aspe.hhs.gov/sites/default/files/private/pdf/242931/HHS_RIAGuidancePrimer.pdf
https://aspe.hhs.gov/sites/default/files/private/pdf/242931/HHS_RIAGuidancePrimer.pdf
https://www.federalregister.gov/documents/2016/09/30
https://www.federalregister.gov/documents/2016/09/30

Page 6

Parker et al.

Author Manuscript

‘TalqeL

Author Manuscript

"aJ1] [e9NISILIS JO ANJEA “ISA UOIIIW ‘Al ‘B|QRIISSE[O A18YMaS|a 10U *DIN ‘UoI[[Ig ‘g

*Buipuno 0} anp [e10] 0] WINS 10U Op eleq

q

‘JunyAinfu _|Em_cmcowE\Q_mcdmou\w_mcw_i\\c:._c_\>om.ouo.>>>>\s\\_m8Ew

"asn 020z dte 1509 "SYVOSIM DD :824nos efeq

g98$ W.er$  T1sv'ot$  (0°00T) TSL'9 [eloL
IN8T$ INO08TS TIO'TS (To>) 1 Buiuosiod Bnip-uoN
N6SS INLVTS  €0v'8T$ (o) v Bulumolq
N98S INETTS  6.8'T$ (To) 2 Butuosiod Bnig
INZEL$ INOOTS  G60'8$ (zo) vt 3|qelyIsse|o pue pay10ads Jayl0
026 IN9ETS  €0L'€Z$ (zo)st 1sureBe/Aq sonns
N9gZ$ W L¥T$  Ser'ves (co) ot aurey/ally
IN8LZ$ IN9TI$ SL9'0c% (€0)ze pue| Jauio ‘podsuel |
N 6vSS N LET$  6EE'TTS (9°0) ov O3N/pany1oads 1aylo
INBEI$ INOET$  OEE'€S (20) 6¥ uonEI0YNS

a1$  INTET$ ¥SC'oT$ (s'7) 10T payoadsun

ars INGZI$  LTr'oT$ (r'v) 862 aosa1dAND
a8/ WLzt sve'ors  (916) ¥8T'9 wJesiiq
gieoL TSA IR (%) u'syreeq pUsIUeY® N

abe BAY

wisiueyas Ag apIdILOH YINOA 1O Uaping 91WOouU093 pue yijeaH

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2024 September 04.


https://www.cdc.gov/injury/wisqars/cost_help/mechanism_injury.html

Page 7

Parker et al.

*(qualul Jayro-ynesse ‘z—0T abe ‘0z0z Jeak ‘asn 020z :A1anb) Ainfuj 40 150D SHVYOSIM DdD WO SaNJeA 13S0 pue JUNo0J [e10L

7Y

“al1ay Bunodal 1oy yiomawrelS Ainfui-Jo-asned [eulaix3 IND-0T-AD1 SHON Pue SHVOSIM DAD UsamIaq Y[eMmss0d SMoys (auljuo ajgejieae) T ajgeL x%%%(u

“(a1qei1eAR Sem wisiueydaw Ag aewnsa pazifenuue SYYOSIM DD 0202-8T0Z 10U 020 Jaymau usym patjdde) ajewnss SAIN-dNOH 0202-8T0Z Pazifenuuy

q

“(s1gereAe Jou sem wsiueydaw Ag sjewnss SYVOSIM DA 020 uaym paijdde) srewnss SHVOSIM OAD 020¢-8T0C UmN__m::c,Qm

"Buissiw ase paziendsoy 9 40 N0 SIA Q3 JYHIS USYM ParelISuoWwap 10U 1BWIISS 1S0D "040E< UOITBLIEA JO JUBIO14309 10 3Z1S 9|dWes |ews 0} anp 3]geISun UayMm Pajesisuowsap 10U 31ewiiss Junod UsIA a3

Author Manuscript

*dsn 020z aJe SIS0 "pajou asIMIBYIO ssafun (£z0z Alne paianb fsiebsim/Ainfui/aof-opammm) SYVOSIM DdD :894n0s eleq

99e$  192'S0T$ 8S6'96%  BTE'6S  ¢6.$  C2l'Ge$  Gv6'L$ 9€T  (0°00T) 820°€0€ pleol
uoneyodsues Jaylo

uoislawagns/Buiumoiqg

(10°0>) qs y/[BBWUOIAUB/[RINTEN

N /Z$  ¥86'86% 6TE'€E$ €S2'6%  T/6$  ¢8T'€S$  026'9% gb6's (2'0) pSSS payjtoadsun/umouun
WTT$  L0T'9$  GTV'TS  TSZ'6$  ¥eS'T$  ¥92'.es  T6T'6$ 88T (@0) pe¥9 Butuosiod
WTES vey'ose$s  60S'L$  ¢Se'6$ veS'T$ 09C'eS$ €L1'8$ g€9 (€0) 2998 uoled0yNs/uoIeeyu|
(¥°0) »60T'T uedna90 8]21yaA J0JON

INTIT$ ¥69'06T$ 868'18% 6¥z'cz$ 9rz'e$ €€6'c0T$  Le2'6$  gVET (r'0) p¥0E'T ueLnsapad
(902227 UOILIBX3I3AO

IN8Z$  T6G'0T$  vGL'S$  TSZ'6$  Lvv$  260'SS$  veT'vs ¢Sl (9'0) p618'T pay1oads JaLO
WZ6$  L.G'68%  T60'6$  ¢S'6$  ¥ZS'T$  28L'89%  ve8YWS gLl (9°0) 888'T wingyaid
(c1) 999'c Ie4

ING9E$  280'8c$  9T9'W$  TSC'6$  T6G$  €LL'9¥$  0eSv$ ¢66T (6'%) gv68'yT aos91d/ND
9€$ 082968 00€'0c TSC'6$ eSS 826'OTTS  8.5UTS  gLTS (28) 519672 wieally
g96T$ €€6'82T$ veB'EL$  TSC'6$  ¥B9$  098'9S$  v98'V$ €6 (§72) S1L'9TC 1sureBe/Aq >onns
pleloL dsoH dw®L dsoH YWl dsoH d®1l  OSOH % (re101 %) u qUusIuey® N

,_co_:moam__o AQ 151A 3 Jsed 1500 abe oAy

sIsIA g3 Aunfurynessy

wisiueyaaN Ainluy Ag 1nessy [e1ejuoN YInoA Joj SlSIA @3 JO uaping 91wouod3 pue yljesH

‘¢ slqeL

Author Manuscript

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2024 September 04.


http://www.cdc.gov/injury/wisqars

Page 8

Parker et al.

g ‘g ‘uoljjiw ‘W ‘paseajal pue pareal] ‘yz 1 ‘a)1] 4o Aljenb ‘700 (Apmis aoue|ianing Ainfu) waeali4-waisAS aoue|jisaing Aunfuj 91u0J193|3 [euoireN
‘SSI4-SSIAN ‘(pasdaysuely sapnjoul 1sIA @3 Buimoijoy) pazijendsoy ‘dsoH ‘ajdwes juswyedsq Aoushiaw3 spimuonen 198foid uonezijinn pue 10D aledyiesH ‘SAIN-dNOH ‘uswiredap Adushisws ‘g3

"J9JeM 10 P00} JO XIB| SB [|9M St

(s1e18ESIP [RANIEU pUE ‘swio)s afie| ‘8xonsuns ‘Bululybl] ‘PO 818A8S ‘183Y 818ABS SE YONS) SUOIIPUOD [BIUSLLLOIIAUS PUE [eInjeu 8sIaApe 0 ainsodxa wody Buninsal saunful sspnjoul _ScwE:E_Ew\_E:EZQ

‘swisiueyoaw Ainfur awos 1oy sarewnsa (Junod moj) passaiddns pue Buipunol 0] anp [€101 0} WNS Jou op eleq 5

gT'Z1'G SeIpMs snoinaid WoJy aJe $1S09 abeiane swealld “(sualul |[e ‘¥z—0T abe ‘020z Jeak ‘asn 020z :Asanb) Ainfu] 30 1500 SHVYOSIM DAD WOI SanjeA 1S09 mmm_m><x

(papunou) T96'%Z 10 (T6T'TE=U) SAIN-dNIH 020Z-8TOZ Ul (usiul Aue) SHSIA (3 [eyejuou WSIUBLIBW WILall [eyejuou
40 Jaquinu 3y} Aq patidninul (%08=886'8Y/T0Z'6€) SSI4-SSIIN 020Z-8102 Ul S1esk z—0T pabe sjualied Buolie uaiul JIesse YHM SHSIA Q3 [eFe3UOU WSIUBO3L Wieally Jo sbejusoiad auy se pajenofed,

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2024 September 04.



	Abstract
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	References
	Table 1.
	Table 2.

