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Abstract
Violent exposure among low-income, Black youth has reached alarming rates. Using administrative data that centers racial 
equity to understand risk factors and aid in prevention is a promising approach to address this complex problem. Medical 
records were linked to a comprehensive county-level integrated data system using a case–control design. Chi-square tests, 
T-tests, and multivariate logistic regression assessed for between and within group differences among (1) youth who pre-
sented to an emergency department (N = 429) with an assault or gunshot wound (GSW) and a matched sample of non-injured 
youth (N = 5000); and, (2) youth with GSW injuries (N = 71) compared to assault injuries (N = 358). Injured youth present 
with greater early adversity, trauma, and prolonged poverty compared to non-injured peers. Youth with GSW injuries dif-
fer from assault in several key ways. An ecosystem of care is needed to address the multifaceted causes of Black youth’s 
severe violence exposure that are rooted in systemic racism and poverty. Integrated data using a racial equity lens can help 
to illuminate opportunities in this ecosystem of care.

Introduction 

Black, Indigenous, and youth of color, especially from low-
income communities, bear an unequal burden of adversity 
and trauma, including violence, assault, poverty, incarcera-
tion, and marginalization in the USA [1, 2]. Black youth 
are killed by guns at rates 2 to 10 times higher than youth 
of other race/ethnicities [3]. Of youth survivors, 37% will 
return to the emergency department (ED) in the following 
2 years with another violence-related injury [3]. The causes 
of youth violence are multifaceted and rooted in systemic 
racism and poverty [4, 5]. Without intervention or key pro-
tective factors, adverse childhood experiences (e.g., poverty) 

and trauma (e.g., child abuse) can negatively affect the body 
and brain, taking a toll on numerous developmental domains 
and leading to deleterious effects on physical (e.g., chronic 
disease), mental (e.g., depression, suicidality), and behavio-
ral health (e.g., violence) lasting into adolescence and adult-
hood [6, 7].

Using administrative data to look further “upstream” can 
identify youth’s experiences and systems engagement ear-
lier in childhood that may be critical to inform care provi-
sion and identify areas for early intervention. To explore 
the early life healthcare and social systems involvement 
of low-income Black youth injured by assault and gunshot 
wounds between ages 6 and 15, we linked medical records to 
a comprehensive county-level integrated data system using 
a case–control design to examine between and within group 
differences.

Literature Review

Impacts of Severe Violence

In addition to physical impacts, injured youth can expe-
rience significant mental health challenges (e.g., post-
traumatic stress symptoms) and increased risk of reinjury 
[8]. A cross-sectional survey of adolescents in low-income 
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public housing communities showed a correlation between 
violent injury and feelings of despondency, feeling 
unloved, uncared for, and fear [8]. Even youth who are 
not directly injured from gun violence, but live in the same 
neighborhood, report increased depressive symptoms [9]. 
The effects of violence may differ across youth’s develop-
mental stages. For example, a meta-analysis of 114 stud-
ies found that adolescents report a stronger relationship 
between community violence exposure and externalizing 
behaviors compared to children, while children express 
greater internalizing behaviors compared to adolescents 
[10].

Assault Injuries

Black adolescents and young adults are at higher risk of 
violent injury and have higher reported adverse childhood 
experiences than White peers [1, 2]. Moreover, these risks 
can increase based on where that child lives and in the con-
text of cyberspace [11, 12]. In a cross-sectional study using 
self-report with 638 African American adolescents resid-
ing in low-income communities, key factors associated with 
greater community violence included individual factors such 
as poorer mental health, delinquent behavior, increased use 
of substances, and risky sexual behavior; school factors, 
such as lower school bonding and student–teacher connect-
edness; and histories of juvenile court involvement [13]. A 
meta-analysis of 118 studies found four factors had signifi-
cant additive or buffering effects longitudinally against youth 
violence exposure, including self-regulation, family support, 
school support, and peer support [14].

Firearm Injuries

Scoping reviews have identified numerous risk factors for 
firearm injury among youth. At the individual-level, youth’s 
prior exposure to firearm violence (injury and witness), sub-
stance abuse and delinquency, youth’s access to firearms[15], 
prior aggression, and retaliatory views have emerged as fac-
tors that transition and sustain youth from violent injury to 
perpetrating firearm assault (i.e., victim-perpetrator overlap) 
[16]. Family involvement with child welfare services is a 
predictor of firearm violence [15]. Among peers, peer use of 
firearms [15] and delinquent peer influences [16] contribute 
to youth’s firearm violence exposure. Community distress 
factors, including poverty rate, housing vacancy rate, and 
lower educational attainment, are also predictive of firearm 
injury [17]. Likewise, county-level social capital (i.e., trust 
in institutions), upward social mobility, and increased pub-
lic welfare spending have robust reductive links with gun 
homicide rates [18].

Gaps

Literature has highlighted that individual experiences (e.g., 
ACEs) can increase the risk of violent victimization and 
reinjury. However, a couple key limitations characterize 
this body of research. First, most studies examining firearm 
injury have relied on cross-sectional designs, limiting under-
standing of temporal dimensions and potential developmen-
tal trajectories [19]. Second, no studies examining early life 
experiences and firearm-related injuries have included a 
sample younger than age 10 [19]. Finally, most studies do 
not include firearm and assault-related injuries, limiting our 
understanding of key differences among violence-exposed 
youth based on the mechanism of injury. Longitudinal 
administrative data, such as that recorded through social 
and healthcare systems, may be an alternative to improve 
upon these gaps. However, of the studies utilizing adminis-
trative data to examine violent injury, few have incorporated 
a structural lens putting these individual-level factors into 
context. Scholars have made a call to center racial equity 
in research, and this is especially important for administra-
tive data due to the structural biases inherent in these data 
[20]. Applying a racial equity lens in data analysis involves 
applying the context of race (individual, community, politi-
cal, and/or historical) to inform analyses, conclusions, and 
recommendations [20]. Best practices include correlating 
place to outcome; contextualizing local policies, systems, 
and structures; including past harms and future opportuni-
ties; using appropriate comparison groups to contextualize 
the findings; and acknowledging structural racism and other 
harms embedded in the data, among others [20].

Current Study

The current study takes place in Cleveland, a city home to 
approximately 380,000 people, with a racial/ethnic makeup 
of 49% Black, 34% White, and 12% Hispanic/Latino, and a 
median income of $30,901 [21]. Cleveland ranks number 
one in child poverty among US cities with populations over 
300,000 [22], in the top 5 most segregated cities in the USA 
[23], and, like many cities, has a deep history of racial dis-
crimination against Black communities [24]. Historically, 
racist practices such as redlining, housing discrimination, 
and predatory lending had a significant negative impact on 
Black communities in Cleveland that are still evident today 
[25]. The majority of violent injuries occurring in the city 
are centralized in these disinvested Black communities.

Recognizing the systemic racism and neighborhood con-
text shaping the lives of Black youth in the city, this study 
aims to use individual-level administrative data with a racial 
equity lens to build a rich profile of youth’s histories via 
engagement with social and healthcare systems preceding 
their violent injury to examine between group differences 
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(with youth who did not present with a violent injury) and 
within group differences (gunshot wounds compared to 
assaults). Though service use itself is not a risk or protec-
tive factor, engagement with these systems is an indicator 
towards these factors. We must acknowledge that the proven 
history of over-surveillance and unequal treatment of poor 
communities, particularly communities of color, may bias 
the administrative data collected, and in turn the narrative of 
youth experiences. All findings will be interpreted through 
this lens.

Research Questions

1. Does youth engagement with social and health care sys-
tems differ between those who presented to the ED with a 
gunshot wound or assault compared to similar youth who did 
not present to the ED during the study period?

2. Are there significant differences in social systems 
engagement between youth with gunshot wounds compared 
to youth with assaults?

Methods

Design

This study employs a case–control design. Patient-level med-
ical records from a level-1 pediatric trauma center for the 
study sample were matched to retrospective administrative 
data in the Child Household Integrated Longitudinal Data 
(CHILD) System housed at the Center on Poverty and Com-
munity Development at Case Western Reserve University. 
The comparison sample was drawn from existing records 
contained within the CHILD System. This comprehensive, 
secure data system, operated under Institutional Review 
Board protocols and governed by data sharing agreements 
with partner agencies, contains linked records on more than 
750,000 Cuyahoga County residents born since 1989.

Sample

Youth Presenting to the ED with Severe Violent Injury 
(Study Sample)

This study identified 452 patients aged 6–15 years old who 
presented to the ED of a level I pediatric trauma center in 
a large urban Midwest city, for assault or gunshot wounds 
(GSW) between July 1, 2017 and June 31, 2018. Of the 
452 possible cases, the study sample was restricted to 429 
patients with non-missing key identifiers (including date of 
birth, name, and admission date) and who could be suc-
cessfully identified in the CHILD System (Table 1) (see 
26). To identify patients in the CHILD System, we used 

the LINKPro SAS Macro to conduct iterative probabilistic 
linkages based on first and last name, date of birth, race, sex, 
and most recent address. We conducted multiple rounds of 
LINKPro matching to allow for variations in name spell-
ing, changes in address, and date of birth errors. In this 
sample, 91.29% were Black, 57.11% were male, and youth 
were 12.09 years old on average (see Table 4). Seventy-two 
percent of assault diagnosis codes were characteristic of 
fights. Most gunshot wounds were characteristic of acciden-
tal discharges (43.7%) and assaults (39.4%). See Appendix 
Table A.

Comparison Sample

Possible youth for the comparison group were identified in 
the CHILD System if they were born between 1999 and 
2017 and had a last reported address on the east side of the 
City of Cleveland (where the study sample resided) with the 
most recent update to their records occurring within 5 years 
of the study start date. A random subsample of 5000 youth 
was drawn from the eligible CHILD System population 
matched on age frequency with the study population. In this 
sample, 89.02% were Black, 49.50% were male, and youths 
were 12.11 years old on average (see Table 2).

Measures

In an effort to build a retrospective history of medical and 
social systems engagement, youth in the study and com-
parison samples were linked to their administrative records 
including birth certificates, juvenile delinquency filings, 
child welfare investigation and foster care records, emer-
gency shelter stays, public assistance receipt, early child-
hood lead screening and testing results, and public school 
records (see Table 1). In addition, dual-system engagement 
of youth was measured as both child welfare and juvenile 
court involvement. Though incomplete, these records pro-
vide a comprehensive retrospective profile of youth’s sys-
tems engagement which can help to identify previous expo-
sures to trauma, instability, and environmental health risks.

Analysis

Descriptive analyses including means, standard deviations, 
and percentages detailing the extent to which youth with 
gunshot and assault wounds were observed in the administra-
tive records for each indicator are presented. Chi-square tests 
and T-tests using a two-sided alpha of 5% were employed 
to assess crude statistical differences between the study and 
comparison samples (RQ1) and between injury types (RQ2). 
The administrative measures that were statistically signifi-
cant based on crude associations were grouped into three 
content areas (demographic, education, public services), and 
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each was run as a multivariable logistic regression model 
with injury status (injured, not injured) as the outcome. A 
fourth model combining all predictors included in the con-
tent-based models was tested using multivariable logistic 
regression. All analyses were completed using SAS 9.4 and 
RStudio 2021.09.2 + 382.

Results

Research Question 1

We found that youth who presented to the ED with gunshot 
and assault wounds during 2017–2018 had significantly dif-
ferent experiences compared to their uninjured peers. We 
present the results in chronological order and organized by 
social and health care systems (see Tables 2, 3, and 4).

Demographics

A greater proportion of males were represented among youth 
who presented to the ED during the study period relative to 
youth in the comparison group (p = 0.0025). Males had sig-
nificantly higher odds (OR 1.50, CI 1.20–1.88, p = 0.0005) 
of injury compared to females when modeled in the demo-
graphics model; however, male became non-significant in 
the combined model.

Health Care: Prenatal and Perinatal

Youth in the study sample had significantly higher rates of 
being born to teenage mothers aged 15–19 than youth in the 
comparison group (p = 0.0035). That is, 28.4% of injured 
youth were born to a teenage mother compared to 21.5% in 
the comparison sample. This statistically significant associa-
tion did not, however, hold when controlling for youth’s gen-
der (see demographic model, Table 4). The study sample did 
not differ significantly from their peers on measures of low 
birth weight, being born prematurely, or receiving adequate 
prenatal care in the preliminary analyses.

Public Services

Public Assistance  Between the ages of 0 to 5, youth enter-
ing the ED had significantly higher odds of any public 
assistance utilization (OR 1.61, CI 1.14–2.34, p = 0.0094) 
than comparison group youth, when controlling for home-
less shelter, child welfare, and juvenile court engagement. 
The rates of injured youth and comparison youth for each 
program were Supplemental Nutrition Assistance Program 
(SNAP) 88.6% compared to 79.0% (p < 0.0001); Temporary 
Assistance for Needy Families (TANF) 66.7% compared to 
54.7% (p < 0.0001); childcare subsidies 64.1% compared to Ta
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Table 2   Significance tests of youth’s engagement with selected social and healthcare systems. Authors’ analysis of administrative records from 
the Child Household Integrated Longitudinal Data (CHILD) System

Study popula-
tion

CHILD 
comparison 
population

p-value1 Study popula-
tion: assault

Study 
population: 
gunshot

p-value2

Demographics
  Population (n) 429 5000 358 71
  Race White (%) 5.65 6.89 0.3412 5.93 4.23 0.2123

Black (%) 91.29 89.02 90.40 95.77
Other (%) 3.06 4.09 3.67 0

  Male (%) 57.11* 49.50* 0.0025 53.63* 74.65* 0.0011
  Average age3 (SD) 12.09 (2.76) 12.11 (2.79) 0.8881 11.94 (2.78)* 12.84 (2.56)* 0.0126

Health care
  Birth certificates (%) 79.72 70.98 78.49 85.92
  Teen Births Age 10 to 14 (%) 1.46 0.73 0.1473 1.07 3.28 0.1922

Age 15 to 19 (%) 28.36* 21.50* 0.0035 26.69 36.07 0.1409
  Low birth weight (%) 11.14 14.18 0.1217 10.00 16.39 0.1504
  Premature (%) 11.99 15.27 0.1042 9.61* 22.95* 0.0036
  Adequate prenatal care4 (%) 67.72 69.24 0.5949 67.97 66.67 0.8542
  No prenatal care4 (%) 2.68 2.25 0.6349 2.49 3.51 0.6686

Public assistance
  Child care subsidy before age 6 (%) 64.10* 57.16* 0.0052 61.45* 77.46* 0.0102
  Cash assistance (TANF) before age 6 (%) 66.67* 54.66*  < 0.0001 64.53* 77.46* 0.0346
  Food stamps (SNAP) before age 6 (%) 88.58* 78.98*  < 0.0001 87.15* 95.77* 0.0369
  Medicaid enrollment before age 6 (%) 90.68* 81.68*  < 0.0001 89.39* 97.18* 0.0390
  Combined enrollment in SNAP, TANF, Daycare, 

Medicaid before age 6 (%)
49.42* 40.66* 0.0004 46.65* 63.38* 0.0100

Child welfare
  Department of Child and Fam-

ily Services
Any contact (%) 66.90* 47.94*  < 0.0001 65.36 74.65 0.1288
Substantiated 

incident (%)
26.34* 13.66*  < 0.0001 27.09 22.54 0.4256

Foster place-
ment (%)

14.92* 6.16*  < 0.0001 15.64 11.27 0.3446

Substantiated 
incident and 
foster place-
ment (%)

11.19* 4.02*  < 0.0001 12.01 7.04 0.2250

Environmental health—lead testing
  Lead test (%) 84.85* 77.74* 0.0006 84.92 84.51 0.9300
  Confirmed elevated blood lead level (% of tested) 45.33 44.87 0.8654 44.74 48.33 0.6091

Housing: homelessness
  Emergency homeless shelter use (%) 7.93* 4.36* 0.0008 8.38 5.63 0.4339

Juvenile court
  Any delinquency filing (%) 11.19* 2.44*  < 0.0001 9.78* 18.31* 0.0372
  Filing 

categories5
Violent (%) 48.67 52.34 47.50 51.52
Drug (%) 0 0 0 0
Property (%) 36.28 27.10 36.25 36.36
Other (%) 15.04 20.56 16.25 12.12

Education
  Mother has high school degree4 (%) 54.57* 62.60* 0.0043 55.51 50.00 0.4504
  “On Track” KRA score6 (%) 31.54 35.69 0.1983 32.16 28.57 0.6492
  Repeat grade7 (% of those with a school record 

identified in CHILD)
36.41* 22.06*  < 0.0001 34.47 45.59 0.0834

  Chronically absent8 (%) 50.34* 33.20*  < 0.0001 47.30* 64.15* 0.0263
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57.2% (p = 0.0052); and Medicaid 90.7% compared to 81.7% 
(p < 0.0001). Notably, youths who presented to the ED were 
first enrolled into Medicaid at a significantly younger age 
(M = 4.9 months, SD = 17.2 months) compared to youth in 
the same neighborhood (M = 8.3 months, SD = 23.2 months) 
(p = 0.0051). Finally, 49.4% of the study sample was enrolled 
in all included public assistance programs compared to only 
40.7% of their peers (p = 0.0004).

Child Welfare  Beginning on average at the age of 4, youth 
who presented to the ED had significantly more contact 
with the child welfare system, with 66.9% having any con-
tact (e.g., investigation) compared to 47.9% of their peers 
(p < 0.0001); and 26.3% having a substantiated incident com-
pared to 13.7% of their peers. The proportion of foster care 
placements were more than double for youth presenting to 

the ED (14.9%) compared to their peers (6.2%) (p < 0.0001). 
At nearly three times the rate, 11.2% of youth in the study 
sample had both a substantiated incident with child welfare 
and subsequent entry into the foster care system, compared 
to only 4.0% of their peers (p < 0.0001). When controlling 
for other public services and for demographic and educa-
tion variables (combined model), youth who interacted with 
child welfare (and had no juvenile court involvement) had 
1.9 × higher odds of injury compared to youth with no child 
welfare or juvenile court involvement (OR 1.9, CI 1.52–2.38, 
p < 0.0001).

Environmental Health: Lead Exposure  By the age of 6, no 
significant differences in elevated blood lead levels were 
apparent among youth in the study sample and compari-
son group. Notably, injured youth had significantly higher 

Table 2   (continued)

Study popula-
tion

CHILD 
comparison 
population

p-value1 Study popula-
tion: assault

Study 
population: 
gunshot

p-value2

Dual-system involvement
  DCFS contact and juvenile court filing 9.32* 1.90*  < 0.0001 8.10 15.49 0.0504
  DCFS substantiated incident and juvenile court 

filing
4.90* 0.86*  < 0.0001 5.03 4.23 0.7746

1 p-value indicates significance results after chi-squared or T-test analysis between the study population and the CHILD comparison population. 
2p-value indicates significance results after chi-squared or T-test analysis between youth with assault injuries and those with gunshot injuries 
in the study population. 3Average age is calculated as the years between birth and January 1, 2017. 4Some birth certificates have these fields 
missing, percentages and significance testing was done out of those with a non-missing entry. 5Percentage out of those with at least one court 
filing. A participant can have multiple categories if they have multiple court filings. 6Percentage out of those with a Kindergarten Readiness 
Assessment (KRA) score identified in CHILD. 7Percentage out of those with at least 1 year of public school data identified in CHILD. 8A stu-
dent is considered chronically absent if they are absent for at least 10% of the days that they are enrolled in a school. For the study population, 
the denominator consists of those with a public school record in the CHILD System for the school year prior to their injury. For the comparison 
population, the denominator consists of those with a public school record in the CHILD System for the 2016–2017 school year. This school year 
was selected because all injuries in the study population occurred after July 1, 2017. *Denotes a significant difference (p < 0.05). Notes: Unless 
otherwise noted, engagement with the administrative systems is considered between birth and January 1, 2017

Table 3   Age (years) at first engagement with selected systems of care

1 p-value indicates significance results after chi-squared or T-test analysis between the study population and the CHILD comparison population. 
2p-value indicates significance results after chi-squared or T-test analysis between youth with assault injuries and those with gunshot injuries in 
the study population. *Denotes a significant difference (p < 0.05). Notes: Authors’ analysis of administrative records from the Child Household 
Integrated Longitudinal Data (CHILD) System.

Study population CHILD comparison 
population

p-value1 Study popula-
tion: assault

Study population: 
gunshot

p-value2

Juvenile court 12.73 (1.61) 12.84 (1.76) 0.7161 12.49 (1.69) 13.38 (1.19) 0.0852
Department of Child and Family 

Services
3.96 (3.89) 3.99 (3.31) 0.9010 4.04 (4.16) 3.60 (2.00) 0.4337

Foster care 3.89 (4.18) 3.31 (4.19) 0.3125 4.16 (4.31) 2.00 (2.51) 0.1733
Emergency homeless shelter 8.41 (3.83) 7.76 (4.10) 0.2558 8.67 (3.99) 7.00 (2.50) 0.2315
Child care subsidy 1.86 (1.93) 1.89 (1.89) 0.7952 1.96 (1.96) 1.42 (1.42) 0.0624
Cash assistance (TANF) 1.26 (2.48) 1.50 (2.71) 0.1353 1.36 (1.36) 0.82 (1.64) 0.1400
Food stamps (SNAP) 0.86 (2.10)* 1.38 (2.81)* 0.0004 0.92 (2.18) 0.57 (1.66) 0.1987
Medicaid 0.41 (1.43)* 0.69 (1.93)* 0.0051 0.41 (0.41) 0.43 (1.64) 0.9261
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rates of being lead tested compared to non-injured youth 
(p = 0.0006).

Housing: Homelessness  Beginning on average between the 
ages of 7–8 years old, the study sample had significantly 
higher homeless shelter utilization (7.9%) than their peers 
(4.4%) (p < 0.0008). When controlling for other public ser-
vice usage, however, this association became non-significant.

Juvenile Court  When these youths reached 12 years old 
on average, youths who presented to the ED with a violent 
injury were significantly more likely to have a juvenile delin-
quency filing than those in the comparison group. When 
controlling for other public service usage, the odds of injury 
were 5.78 × higher for youth with juvenile court involve-
ment (and no child welfare involvement) compared to youth 
with no juvenile court interaction (OR 5.78, CI 2.41–12.45, 
p < 0.0001). When controlling for variables in the demo-
graphic and education models (i.e., combined model), the 
odds of injury were 3.70 × higher for youth who engaged 
with juvenile court (OR 3.70, CI 0.98–11.63, p < 0.0034).

Education

The study sample did not differ in their Kindergarten Read-
iness Assessment scores compared to their peers. Youths 
in the study sample were chronically absent (missing 10% 
or more school days in an academic year) at significantly 

higher rates (50.3%) in the year leading up to their injury 
compared to youth who did not present to the ED during 
the study period (33.2%) (p < 0.0001). Moreover, 36.4% of 
youth presenting to the ED repeated a grade compared to 
only 22.1% of the comparison youth (p < 0.0001). When 
modeled together (education model), youth with chronic 
absenteeism and repeated grade had significantly higher 
odds of injury ((OR 1.74, CI 1.28–2.36, p < 0.0001) and 
(OR 1.56, CI 1.14–2.14, p = 0.0048), respectively); how-
ever, only chronic absenteeism remained significant when 
including demographic and public service use variables 
(combined model).

Dual‑System Involvement

The study sample’s involvement with both child welfare 
and juvenile court delinquency systems (i.e., dual-system 
involvement) was significantly higher than their non-
injured peers. The preliminary analyses showed that 9.3% 
of the study sample compared to 1.9% of the comparison 
sample had “any” contact with child welfare and juvenile 
delinquency (p < 0.0001). And, 4.9% of the study sam-
ple compared to 0.9% of the comparison sample had a 
substantiated incident of child maltreatment along with a 
juvenile delinquency filing (p < 0.0001). Modeling dual-
system involvement with other public service use, youth 
had 7.42 × higher odds of injury compared to youth who 

Table 4   Associations from the multivariable logistic regression models (dependent variable: 1 = injury; 0 = no injury). Authors’ analysis of 
administrative records from the Child Household Integrated Longitudinal Data (CHILD) System

1 Youth with non-missing birth certificates. 2Youth with non-missing KRA test scores.3All youth in study population. 4Youth with non-missing 
birth certificates and KRA test scores. Bold p-value indicates statistically significant results after logistic regression analysis. Notes: Authors’ 
analysis of administrativerecords from the Child Household Integrated Longitudinal Data (CHILD) System

Predictors Demographic1 
(N = 3,890)

Education2 (N = 1,771) Public assistance3 
(N = 5,429)

Combined4 (N = 1,766)

OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p

Male (vs. female) 1.50 (1.20, 
1.88)

4.6e-4 - - 1.35 (0.99, 1.85) 0.06

Teen mother 1.99 (0.67, 
4.81)

0.16 - - -

“On Track” KRA score - 0.93 (0.66, 1.29) 0.66 - 1.07 (0.76, 1.48) 0.71
Chronically absent - 1.74 (1.28, 2.36) 4.1e-4 - 1.51 (1.10, 2.07) 0.01
Repeat grade - 1.56 (1.14, 2.14) 4.8e-3 - 1.31 (0.95, 1.80) 0.10
Any enrollment in SNAP, TANF, Daycare, Medicaid before age 6 - - 1.61 (1.14, 

2.34)
9.4e-3 7.89 (1.70, 140.4) 0.04

Emergency homeless shelter use - - 0.85 (0.29, 
1.96)

0.73 0.67 (0.10, 2.40) 0.60

DCFS contact and juvenile court (CS) 
contact dual-system involvement (vs. no 
involvement)

DCFS contact only - - 1.90 (1.52, 
2.38)

2.5e-8 1.90 (1.32, 2.77) 6.7e-4

JC contact only - - 5.78 (2.41, 
12.45)

2.2e-5 3.70 (0.98, 11.63) 3.4e-2

DCFS and JC 
contact

- - 7.42 (4.87, 
11.14)

1.7e-21 4.26 (2.28, 7.82) 3.8e-6

Likelihood ratio test p-value 0.0008  < 0.0001  < 0.0001  < 0.0001
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had no interaction with juvenile court or child welfare (OR 
7.42, CI 4.87–11.14, p < 0.0001). When including demo-
graphic and education variables in the combined model, 
the odds of injury remained significant, with the dual-sys-
tem youth having 4.26 × higher odds of injury compared 
to those who did not have juvenile court or child welfare 
involvement (OR 4.26, CI 2.28–7.82, p < 0.0001).

Research Question 2

Youth who presented to the ED with a GSW during 
2017–2018 differed significantly from youth with assault 
injuries as indicated by measures related to health care, 
public assistance, juvenile court, and education over their 
lifespan. No significant within-group differences were found 
related to child welfare, lead exposure, or homeless shelter 
stays. We present the significant results in a developmental 
order and organized by systems (see Tables 2 and 3).

Demographics

Youths with GSW were more commonly male (p = 0.0011) 
(74.7% male) and approximately 11  months older 
(p = 0.0126) at the time of injury compared to youth who 
were assaulted (53.6% male).

Health Care: Prenatal and Perinatal

More youth with a GSW were born prematurely (23%) com-
pared to youth with an assault injury (9.6%) (p = 0.0036).

Public Assistance

Significantly more youth presenting to the ED with a GSW 
received a childcare subsidy (77.5% vs. 61.5%, p = 0.0102), 
TANF (77.5% vs. 64.5%, p = 0.0346), SNAP (95.8% vs. 
87.2%, p = 0.0369), Medicaid (97.2% vs. 89.4%, p = 0.0390), 
or a combination of all (63.4% vs. 46.7%, p = 0.0100) before 
the age of 5 than youth presenting with an assault injury.

Juvenile Court

Youth presenting to the ED with a GSW had nearly double 
the prevalence rate (18.3%) of engagement with the juve-
nile court compared to youth with an assault injury (9.8%) 
(p = 0.0372).

Education

Youths with a GSW were chronically absent at significantly 
higher rates (64.2%) in the year preceding their injury, com-
pared to youth with an assault injury (47.3%) (p = 0.0263).

Discussion

This study provides a rich understanding of adverse child-
hood experiences (approximated through service engage-
ment) among violently injured Black youth and their peers 
hailing from the same neighborhoods. Based on our findings, 
we infer several key points that can advance the field of 
youth violence prevention. First, youths who are dual-system 
involved (i.e., juvenile court and child welfare) have a much 
higher risk of injury, as has been documented in previous 
research [27]; however, this scope is far too narrow. There 
is substantial overlap between service use among the injured 
population (see Fig. 1), suggesting potential trajectories 
towards violent injury and, relatedly, critical opportunities 
for early violence prevention. Second, schools may prove to 
be a critical environment to screen for early indicators of risk 
and to promote protective factors that can promote resilient 
outcomes among youth. Finally, there may be higher rates of 
exposure to adversity and trauma experienced by a sample 
of predominantly Black youth with assaults or GSW com-
pared to similar youth who did not present to the ED with an 
injury. Considering implications, we offer a multi-systems 
approach to violence prevention that highlights opportuni-
ties “upstream” (e.g., with public assistance, child welfare, 
and schools) and “downstream” (e.g., with juvenile court, 
hospital-based violence intervention programs (HVIPs)). 
We frame these upstream/downstream opportunities on the 
average age of injury and first contact with relevant systems 
(see Tables 2 and 3).

Multi‑System Involvement

Adding to the body of literature highlighting the link 
between youth’s victimization and acts of delinquency [27], 
the odds of injury for youth’s dual-system engagement (i.e., 
juvenile court and child welfare) were profoundly higher 
(4.26 ×) than youth with no juvenile court or child welfare 
involvement. However, this system overlap is a narrow view 
of the whole picture. To wit, the rates of injury among youth 
enrolled in a public school and having any public assistance 
before the age of 6 or being enrolled in public school and 
being involved with child welfare (on average starting at 
4 years old) are considerably higher than the so-called dual-
system involved youth. These findings offer several key 
takeaways. First, poverty — especially poverty in the early 
years of life (0–5 years old) — is a determinant of violent 
injury, as has been documented in previous research [28]. 
Second, family challenges early in childhood are strongly 
tied to non-domestic violence-related injuries later in child-
hood, which highlights the relevance of “polyvictimiza-
tion” (i.e., being exposed to multiple types of victimization) 
among low-income, youth of color. Despite evidence linking 
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polyvictimization to greater generalizable vulnerability [29], 
child welfare services tend to focus solely on the presenting 
“incident” and do not take a holistic approach to child vic-
timization. Finally, this study illuminates the intersection of 
poverty, public school enrollment, and family challenges as 
a critical intersection for youth’s risk of future violent injury. 
Surprisingly, rates of lead poisoning were not significantly 
different between the injured and non-injured group, con-
tradicting prior research [30]; however, it is quite notable 
that over 40% of youth in each of the groups had been lead 
poisoned at some point in their early childhood. The group’s 
rates of lead tests differed significantly, suggesting there may 
be key unobserved differences between these groups.

Schools as Nexus

Table 4. We found that injured youth had significantly 
higher rates of ever repeating a grade and chronic absen-
teeism in the academic year leading up to their injury, 
and this was even more evident for youth with gunshot 
wounds compared to assaults. When controlling for pub-
lic service usage and demographics, chronic absenteeism 
remained a significant factor with youth’s odds of injury 
being 1.5 × higher. Similarly, a recent study found that “lack 
of school enrollment” among other characteristics was sig-
nificantly associated with pediatric firearm injuries [31]. 
Together, these findings suggest that schools can be an early 
detection system for youth who may be at risk for violent 
injury. Moreover, schools have access to a greater number of 

youth at risk for violent injury compared to other systems, 
such as juvenile courts (see Fig. 1). Schools may even serve 
as a mitigation system for youth’s injury; for example, a 
study found that school social support (e.g., youth feeling 
their teachers cared for them, teachers were fair, feeling 
safe) was a significant factor in reduced injury among ado-
lescents [32]. These findings are especially salient given the 
impact of COVID-19 school closures and the unprecedented 
increase in gun violence in 2020 [33], with a recent study 
citing guns as the leading cause of child death [34].

Addressing Complex Trauma

Much of the existing HVIP literature focuses on identifying 
and alleviating trauma symptoms stemming from youth’s 
violent injuries [35]. The current study adds to the scope 
of literature by identifying adverse childhood experiences 
that may threaten children’s sense of safety. For example, 
our study found that beginning in early childhood, injured 
youth’s involvement in a substantiated child welfare case 
and foster care placement was three times higher than their 
peers. Furthermore, around 7–8 years old on average, injured 
youth stayed in a homeless shelter at rates nearly two times 
higher than their non-injured peers (though this did not 
remain significant in the combined model, likely due to rare 
occurrence). There were no within-group differences among 
injured youth relative to rates of child welfare, foster care, 
or homeless shelter involvement, suggesting these early 

Fig. 1   System overlap of 
injured population. Note. DCFS 
Department of Child and Fam-
ily Services
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experiences threatening safety and stability were similar for 
all injured youth regardless of injury type. Given the higher 
rates of early experiences of trauma (e.g., child abuse or 
neglect, family separation) among injured youth, it is pos-
sible that these youths are grappling with complex trauma 
or “developmental trauma disorder” [36], in addition to the 
single traumatic event that precipitated their hospital visit.

Practice and Policy Implications

“Upstream” Implications

Funders, policy makers, and practitioners must invest in 
multi-system, collaborative approaches to enhance family 
access to healthy environments, especially families with 
young children. Schools should consider adapting protocols 
to conduct universal screening for key risk and protective 
factors (see 37) and service use engagement related to vio-
lent injury (such as youth who have received public assis-
tance or have had any contact with child welfare before age 
6). To the authors’ knowledge, there are no school-based 
screening tools that assess risk factors related to violent 
injury (other than/in addition to school violence). Future 
measurement development may include expanded ACE 
checklists (e.g., 38) in addition to key protective factors (e.g., 
14). Following screening, researchers recommend adapting 
primary, secondary, and tertiary levels of preventive meas-
ures (e.g., 39–40). Employing “wrap around” models with 
other system and community partners can provide coordi-
nated and targeted services for families based on the level of 
need (i.e., primary, secondary, tertiary). In fact, researchers 
have cautioned prevention programs from narrowly focus-
ing on youth, and, instead, encourage expanding this scope 
to include microsystems such as families, peer groups, the 
school community (e.g., educators, coaches, administrators), 
and youth’s neighborhoods [41]. Finally, systems and organ-
izations serving youth of color must consider embedding 
trauma informed [42] and healing centered principles [43] in 
order to deter future re-traumatization and promote healing.

“Downstream” Implications

Hospital-based violence intervention programs (HVIPs) and 
emergency department (ED) staff should consider adapting 
assessments and protocols to screen, address, and refer for 
complex trauma among injured youth. Pediatric EDs should 
also receive training (e.g., impact of structural racism on health-
care, implicit bias) to critically examine and adapt practices to 
minimize the likelihood of retraumatizing youth and families 
presenting with assaults or gunshot wounds, given that system 
engagement may enhance their sense of fear, anxiety, and dis-
trust. This may be especially salient for Black, Indigenous, and 
People of Color families due to legacies of structural racism 

embedded in healthcare systems, among others [44]. One study 
shows benefits from a pediatric ED receiving trauma-informed 
care training that positions the patient as the expert [45]. Fur-
thermore, the success of HVIPs will depend on their ability to 
build strong partnerships with other systems and community 
partners, particularly schools. For example, schools could have 
HVIPs engage with youth who are flagged for chronic absen-
teeism to provide services before youth experience a violent 
injury (see University of Maryland’s Shock Trauma’s Educa-
tional Program as one application). The primary aim of these 
partnerships should enhance youth’s positive relational experi-
ences in key microsystems such as peer groups, educational set-
tings, and families which has important buffering effects against 
negative outcomes [46].

Limitations

Several limitations qualify our findings. Though we took several 
steps to center racial equity in this study, we first acknowledge the 
best practices we were not able to incorporate, including engag-
ing the community in developing the research questions and 
using qualitative data to complement the quantitative data [20]. 
Second, we cannot be certain that all youth who experienced 
GSW and assaults presented at the focal ED since there is also 
another major trauma center in the city. However, the focal ED 
in this study is the only level-1 pediatric trauma unit in the region 
suggesting they may receive the majority of severe cases. Third, 
due to the case–control design of the study, we cannot be certain 
that the comparison group of youth did not also experience a 
violent injury in years prior to or after the study, and for this, 
we suggest using caution when interpreting the results. Fourth, 
the homelessness data is inconsistent before 2009; however, in 
2009, only 10% of youth were 7 years old or older (the aver-
age age of entry into homeless shelters for youth in the sample) 
and the remaining sample was younger than age 7, suggesting 
minimal impact. Finally, this retrospective profile is inherently 
biased towards negative experiences due to the purpose of several 
systems (e.g., child welfare, homelessness services) and does not 
account for informal systems of care that may be more positive 
in nature (e.g., afterschool programs, churches, community cent-
ers). Moreover, administrative data is likely biased due to the 
over-surveillance and unequal treatment of poor communities, 
especially Black, Indigenous, and communities of color.

Conclusion

Social and health care systems are designed to aid and assist 
families in time of need, positioning them to affect change 
at the intersection of trauma, social determinants of health, 
and violence. Nevertheless, most systems focus on a single 
experience or dimension of a child’s life and lack attention 
to the intersection of youth’s experiences across the lifespan, 
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missing critical opportunities [47]. Using administrative 
data can help illuminate these intersections (48). This paper 
highlights the incredible potential for social and health care 
systems to serve as part of the ecosystem to heal interper-
sonal and systemic violence, rather than perpetuate social 
inequalities among people hailing from low-income com-
munities of color.
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