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Abstract Strengths-based strategies to reduce youth vi-
olence in low-resource urban communities are urgently
needed. Supportive adolescent-adult relationships may
confer protection, but studies have been limited by self-
reported composite outcomes. We conducted a
population-based case-control study among 10- to 24-
year-old males in low-resource neighborhoods to exam-
ine associations between supportive adult connection and
severe assault injury. Cases were victims of gunshot
assault injury (n = 143) and non-gun assault injury (n =
206) from two level I trauma centers. Age- and race-

matched controls (n = 283) were recruited using random
digit dial from the same catchment. Adolescent-adult
connections were defined by: (1) brief survey questions
and (2) detailed family genograms. Analysis used condi-
tional logistic regression. There were no significant asso-
ciations between positive adult connection, as defined by
brief survey questions, and either gunshot or non-gun
assault injury among adolescents with high prior violence
involvement (GSW OR= 2.46, 95% CI 0.81–7.49; non-
gun OR = 1.59, 95% CI 0.54–4.67) or low prior violence
involvement (GSW OR= 0.92, 95% CI 0.34–2.44; non-
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gun OR = 1.96, 95% CI 0.73–5.28). In contrast, among
adolescents with high levels of prior violence involve-
ment, reporting at least one supportive adult family mem-
ber in the family genogram was associated with higher
odds of gunshot assault injury (OR = 4.01, 95% CI 1.36–
11.80) and non-gun assault injury (OR = 4.22, 95% CI
1.48–12.04). We were thus unable to demonstrate that
positive adult connections protected adolescent males
from severe assault injury in this highly under-resourced
environment. However, at the time of injury, assault-
injured adolescents, particularly those with high prior
violence involvement, reported high levels of family
support. The post-injury period may provide opportuni-
ties to intervene to enhance and leverage family connec-
tions to explore how to better safeguard adolescents.

Keywords Youth violence . Violence victimization .

Adult support . Family connection . Case-control

Introduction

Homicide is the leading cause of death among African
American adolescent males, with youth in low-resource
urban neighborhoods bearing a disproportionate burden
of violent victimization [1–3]. In a sample of Philadel-
phia youth, 54% reported direct violent victimization,
with 40% beaten up and 5% shot during their lifetime
[4]. Historically, most interpersonal violence prevention
research has focused on identifying and eliminating risk
factors for violence; however, more recent work dem-
onstrates the importance of strengths-based strategies to
protect adolescents from violence [5].

Adolescent-adult connections, both within family
networks and with other adult mentors, promote healthy
adolescent development and are associated with lower
levels of violence involvement [6–12]. Research exam-
ining the role of adult connection in violence prevention
among adolescents in under-resourced urban neighbor-
hoods has relied on self-reported violence exposure and
often suggests that families struggle to protect youth in
these contexts [13–15]. However, other research dem-
onstrates inverse associations between family function-
ing and support and experiencing or witnessing violence
[16, 17]. Given the disproportionate burden of violence
experienced by adolescent males living in low-resource
urban communities, further study of the potentially pro-
tective role of adolescent-adult relationships is warrant-
ed. Adolescent-adult relationship theories suggest that

relationships and their impact on behavior may change
across adolescence [18, 19]. Examining whether associ-
ations between adult connections and violent injury vary
by age may identify age-specific intervention opportu-
nities. This study, to the best of our knowledge, is the
first to use objective measures of assault injury to ex-
amine associations between supportive adult connec-
tions and violent victimization among male adolescents
ages 10–24 in low-resource neighborhoods.

Methods

Overview

We conducted a population-based case-control study
among adolescent males to determine associations be-
tween adolescent-adult connections and assault injury.

Participants

Case participants were adolescent males, ages 10 to
24, who sustained an assault injury from interpersonal
violence and sought care at two level I trauma centers
in Philadelphia, PA. Cases were recruited into two
participant groups by injury type: (1) gunshot assault
injury and (2) non-gunshot assault injury (e.g., frac-
ture, laceration) from 2007 to 2011. Adolescent male
controls were recruited using random digit dial from
residences in the 12 zip codes accounting for the
homes of case subjects [20–22], matched to gunshot
cases on age group (10–14, 15–17, and 18–24 years)
and race, and used as the comparison group for both
the gunshot and non-gunshot case groups. The re-
sponse rate for controls (52.8%) was similar to other
contemporaneous random-sample surveys and sug-
gested enrollment of a reasonably representative sam-
ple from the catchment [23, 24]. Female youth were
excluded due to low prevalence of female gunshot
injury victims at the study sites [25].

Study participants were enrolled using written in-
formed consent for those age 18 or greater, and partic-
ipant assent with parental permission for minors. Other
design considerations were previously described [26,
27]. The study was approved by the University of Penn-
sylvania and The Children’s Hospital of Philadelphia
Institutional Review Boards.
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Data Source

All participants underwent a structured in-person inter-
view, led by a trained research coordinator, in the hos-
pital, study office, or their home based on participant
preference. Interviews covered violence exposure,
school performance, adult and peer connections, and
substance use. Case participant interviews occurred
within 2 weeks following assault injury.

Measuring Connections

Adolescent-adult connections were defined using two
distinct approaches. First, positive adult connection was
defined by answering two questions affirmatively: Bthere
are adults in my life that I look up to^ and Bthere are
adults in my life that I can go to that helpme handle tough
situations.^ Motivated by prior research demonstrating
the importance of both family and external supports [6,
12], these two questions were chosen to broadly and
succinctly capture connections both within the family
and with other supportive adults. Second, participants
created detailed genograms to individually characterize
the nature of relationships with adult family members
who play an important role in their lives. They used a
constellation of pre-specified and participant-generated
terms to define relationships (e.g., verbal fighting, sup-
portive, Balways there for me^). Relationships were sub-
sequently divided into two categories: supportive and
unsupportive based on the constellation of terms reported
by youth. Details of the classification method have been
previously described [17]. Supportive adult familial con-
nection and supportive parental connectionwere defined
by the presence of ≥ 1 supportive adult family member(s)
and by the specific presence of ≥ 1 supportive parent(s),
respectively, in family genograms.

Statistical Analysis

Gun assault and non-gun assault cases were separately
compared to controls using conditional logistic regres-
sion to account for matching controls to cases on age
group strata during enrollment [28, 29]. We modeled
crude and adjusted associations between: (1) positive
adult connection, (2) supportive adult familial connec-
tion, and (3) supportive parental connection, and assault
injury. Due to presence of effect modification, we strat-
ified adjusted models on high versus low levels of self-
reported previous violence involvement, defined by

seven survey questions (Supplementary Table 1) coded
into two categories (low: ≤ 3 vs. high: > 3).We tested for
and found no evidence of effect modification or residual
confounding by age, and thus, both age-related variables
were excluded from final models.

Additional individual-level variables specified a
priori were assessed for evidence of confounding
including: school enrollment, school grades, history
of school suspension, perceived school safety, in-
volvement in organized activities, current employ-
ment, tobacco use, alcohol use, marijuana use, his-
tory of probation, witnessing violence, and per-
ceived neighborhood disarray. Supplementary Ta-
ble 2 provides associations between individual-
level covariates and adult connections. We entered
covariates into the multivariable model with bivari-
ate p < 0.25 and retained those with p < 0.25 in the
adjusted model, or if removing them altered odds
ratios of interest by > 10% [30]. We additionally
assessed multivariable models for evidence of col-
linearity. We identified collinearity between tobacco,
alcohol, and marijuana use variables as well as be-
tween history of suspension and history of proba-
tion. Alcohol and history of probation were retained
based on the strength of associations with assault
injury outcomes. Final analyses adjusted for school
enrollment (yes/no), perceived school safety (low/
high), involvement in organized activities (yes/no),
current employment (yes/no), alcohol use (any life-
time history), history of probation (yes/no), and
perceived neighborhood disarray (continuous, range
0–20) (Neighborhood Environment Scale) [31].

Propensity scores were used to efficiently control
for multiple features of the participants’ neighbor-
hood context, as defined by home address (median
household income, unemployment, % college-edu-
cated, racial and ethnic composition, population den-
sity, crime density, alcohol outlets, vacant properties,
municipal services, and collective efficacy) using
data from the 2010 US Census [32], the Philadelphia
Police Department, the University of Pennsylvania
Cartographic Modeling Lab, and the Philadelphia
Health Management Corporation’s Southeastern
Pennsylvania Household Survey [33]. Propensity
score quartiles were included as a categorical covar-
iate in adjusted models. Missing data (0–7%) was
managed with multiple imputation (m = 20). Final
adjusted models were tested for collinearity and all
variance inflation factors were < 2.5. Statistical tests
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were two-tailed and α < 0.05 was used as the signif-
icance threshold. Analyses were conducted using
STATA version 14.0 (College Station, TX).

We conducted sensitivity analyses to assess the po-
tential impact of misclassification bias on our observed
associations between adolescent-adult connections and
assault injury [34, 35]. We were particularly focused on
whether data collectionmethods inherent to case-control
studies, wherein cases were interviewed immediately
following an assault injury, may have impacted percep-
tions of adolescent-adult support. We therefore purpose-
ly recoded the exposure status of case participants who
identified adult connections to not having identified
these supports. We varied the percent recoded from 5
to 40%, re-ran 100 bootstrapped samples at each percent
misclassification, and averaged the results to produce
mean biased odds ratios.

Results

Characteristics of Participants

We enrolled 143 gun assault-injured case partici-
pants, 206 non-gun assault-injured case participants,
and 283 control participants from the 250, 396, and
486 eligible adolescent males who were recruited for
study participation. Median participant age was
19.8 years for gun assault-injured cases, 15.8 years
for non-gun assault-injured cases, and 18.6 years for
controls. The majority of participants was African
American (99, 97, and 87%, for the three groups,
respectively). Levels of prior violence involvement
were similar across the case and control groups; all
three groups reported a median 3 out of 7 possible
types of prior victimization/perpetration. Positive
adult connection, as measured through two interview
questions, was common among all three groups
(86% of gun cases, 92% of non-gun cases, and
86% of controls). Additional individual and neigh-
borhood contextual factors are summarized in Ta-
ble 1. The home address locations of case and con-
trol participants are depicted in Fig. 1 and have been
randomly jittered to protect confidentiality. The ad-
dress locations demonstrate excellent geographical
overlap between case and control participants, as
expected with population-based sampling from the
12 selected zip codes.

Association between Positive Adult Connection
and Assault Injury

In adjusted models, there were no significant associa-
tions between positive adult connection and gunshot
assault injury (GSW OR = 2.46; 95% CI 0.81, 7.49) or
non-gun assault injury (OR = 1.59; 95% CI 0.54, 4.67)
among youth with high prior violence involvement.
Among youth with low prior violence involvement,
the associations between positive adult connection and
gunshot assault injury (OR = 0.92; 95% CI 0.34, 2.44)
and non-gun assault injury (OR = 1.96; 95% CI 0.73,
5.28) also did not reach statistical significance (Table 2).
Supplementary Tables 3 and 4 provide model parame-
ters for all included covariates.

Association between Supportive Adult Familial
Connection and Assault Injury

Among youth with high prior violence involvement,
identifying at least one supportive adult family member
in the family genogram was associated with higher odds
of gunshot assault injury (OR = 4.01; 95% CI 1.36,
11.80) and non-gun assault injury (OR = 4.22; 95% CI
1.48, 12.04). Among youth with low prior violence
involvement, there were no significant associations be-
tween reporting a supportive relationship with at least
one adult family member and the odds of gunshot as-
sault injury (OR = 1.43; 95% CI 0.53, 3.86) or non-gun
assault injury (OR = 1.19; 95% CI 0.55, 2.55) ( Table 2,
Supplementary Tables 3 and 4).

Association between Supportive Parental Connection
and Assault Injury

Among youth with high prior violence involvement,
significant direct associations between reporting at
least one supportive parent and gunshot assault in-
jury (OR = 3.00; 95% CI 1.01, 8.95) and non-gun
assault injury (OR = 2.86; 95% CI 1.02, 7.97)
emerged. Among youth with low prior violence
involvement, there were no significant associations
between the odds of gunshot assault injury (OR =
1.19; 95% CI 0.46, 3.06) or non-gun assault injury
(OR = 1.21, 95% CI 0.58, 2.53) and reporting a
supportive relationship with at least one parent (Ta-
ble 2, Supplementary Tables 3 and 4).
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Sensitivity Analysis

Among youth with low prior violence involvement,
randomly recoding 5% of case participants who
identified connections to not having these connec-
tions resulted in all mean biased odds ratios of the
associations between adult connections and assault
being < 1 (Table 3). Among youth with high prior
violence involvement, higher percentages of random
misclassification were required before mean biased
odds ratios were < 1. Among youth with high prior
violence involvement, 10–15% exposure miscoding

for positive adult connection and 20–30% exposure
miscoding for supportive familial connection and
supportive parental connection were required before
mean biased odds ratios were < 1.

Discussion

In a sample of male adolescents living in low-resource
neighborhoods in Philadelphia, both assault-injured and
control participants reported high levels of adult sup-
port. Youth with high levels of prior violence

Table 1 Characteristics of participants

Characteristic Gunshot assault
victims (n = 143)

Non-gun assault
victims (n = 206)

Controls (n = 283)

Individual

Age, years, median (IQR) 19.8 (18.3, 21.6) 15.8 (14.0, 18.2) 18.6 (15.8, 20.8)

Race

African American 96.8% 87.8% 98.5%

Caucasian 0.8% 7.7% 1.1%

Hispanic 0.8% 1.5% 0.0%

Asian/Pacific Islander 1.6% 3.1% 0.0%

Native American 0.0% 0.0% 0.4%

Currently enrolled in school 42.4% 82.7% 67.9%

Received good grades (A/Bs) 27.8% 43.9% 39.1%

Ever suspended or expelled 80.2% 71.9% 69.0%

Currently working 32.5% 20.5% 35.8%

Participating in structured activities 66.7% 53.7% 72.4%

Ever drank alcohol 71.4% 46.9% 65.3%

Ever used marijuana 68.3% 34.2% 45.0%

Ever been jumped 55.2% 71.3% 56.1%

Ever in a fistfight 93.7% 94.9% 91.9%

Ever been to hospital because of a fight 19.8% 30.1% 12.8%

Ever carried a weapon 47.6% 26.0% 39.1%

Ever been on juvenile probation 53.2% 20.5% 17.7%

Neighborhood context (home address)

Median household income, median ($) 24,359 25,343 25,424

Median unemployed population per 1000 residents ≥ 16 81.7 79.7 74.3

Median population per 1000 residents with at least some
college education

170.7 176.1 187.3

Median black population per 1000 residents 947.5 945.3 966.5

Median Hispanic population per 1000 residents 15.4 16.3 14.6

Median vacant properties per square mile 661.8 503.5 458.63

Median annual narcotics arrests 349.1 332.9 328.1

Median annual vandalism arrests 323.8 350.6 308.8

IQR interquartile range

Adult Connection in Assault Injury Prevention among Male Youth in Low-Resource Urban Environments 365



involvement who reported supportive relationships with
at least one adult family member and/or with at least one
parent had increased odds of gun assault and non-gun
assault injury. At first glance, this finding is surprising as
adult connection, and particularly positive parental con-
nection, is known to be protective for somany behaviors
and varied contexts [5, 6, 36–40]. In fact, our own prior
work with control participants from the current study
demonstrated significant protective associations be-
tween positive adult connection and self-reported vio-
lence involvement and witnessing, as well as between
supportive adult familial connection and self-reported
violence involvement [17, 41]. Here, however, we were
unable to demonstrate that positive adult and family
connections protected adolescents from objectively
measured severe assault injury in these highly under-
resourced urban environments. It is important that we
are thoughtful about the potential implications of these
associations rather than draw erroneous conclusions
such as suggesting that a positive parental connection
contributes to greatest risk for violence.

The current work extends prior knowledge by
assessing objective rather than self-reported

measures of assault injury and focusing on severe
assault injury, including gunshot injury. The fact that
results differ markedly across our own previous
studies [17, 41] and the current study based on
utilizing self-reported or objectively measured out-
comes, as well as the severity of violence outcomes
studied, demonstrates the need for research that em-
ploys a diversity of rigorous methods to better un-
derstand the nuanced associations between adult
connections and violence in low-resource urban
neighborhoods. The current findings may also sug-
gest that having been a recent victim of violence
changes the way someone perceives, reports, or ex-
periences meaningful family and/or parental connec-
tions and highlights the need for longitudinal studies
to ascertain directionality.

Our current findings are in keeping with prior literature
in low-resource urban settings, which demonstrates that
families often struggle to protect adolescents in the context
of high levels of neighborhood violence [13–15]. It may
be that even protective, caring connections between adults
and youth are unable to mitigate the risks regarding severe
violent injury in our most under-resourced urban

Fig. 1 Case and control participant home address locations. *All participant locations have been jittered by a randomly assigned distance
between 200 and 1200 ft in both latitude and longitude to protect participant confidentiality
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communities. In other words, even though families and
other adults play a vital role in supporting and
safeguarding adolescents, our findings argue for a need
for broad interventions designed to address environmental
contextual factors that put youth in low-resource neigh-
borhoods at unacceptably high risk for violence victimi-
zation [8, 42, 43]. Low-cost place-based interventions
have been associated with decreases in violent crime and
may be a critical part of a multi-faceted approach to
combating youth violence [44–48]. Understanding the
joint role of adult support-focused and place-based inter-
ventions may provide critical opportunities to prevent
violent injuries in these low-resource contexts.

Rather than a broadly defined adult connection con-
ferring protection, it is possible that more nuanced char-
acteristics of the type and quality of relationships and
individual characteristics of adult supports are most
closely linked to violent injury prevention. Prior re-
search has shown that the nature of connections (e.g.,
extended familymember versus community-basedmen-
tor) as well as the strength of emotional bonds are linked

to youth outcomes [49]. Having adult supports who
themselves engage in problem behaviors may be linked
to youth violence involvement [50]. Attitudes towards
violence among youth’s supports and the degree to
which these adults sanction risk behaviors may be im-
portant mediators of the observed associations [51, 52].
The observed direct associations between supportive
familial connection and violent injury may thus, in part,
be due to limited pro-social connections.

It is also possible that the nature of case-control
studies, wherein exposure status is ascertained after
outcomes occur, may explain the observed associations.
In our study, assault-injured adolescents were asked to
report on the quality of adolescent-adult connections in
the immediate post-injury period (within 1–2 weeks
following injury). Control participants, in contrast, were
asked to report on connections on a random, presumably
uneventful day. Suffering a severe assault injury may
fundamentally alter the way that youth perceive and
classify adolescent-adult connections, and make it chal-
lenging to compare responses between case and control

Table 2 Associations between adolescent-adult connections and assault injury

Gunshot assault injury Non-gun assault injury

Measure of connection OR (95%CI)*
p value

AOR (95%CI)**
p value

OR (95%CI)*
p value

AOR (95%CI)**
p value

Positive adult connection 1.23 (0.66, 2.28)
p = 0.52

1.44 (0.75, 2.77)
p = 0.28

Low prior violence involvement 0.92 (0.34, 2.44) 1.96 (0.73, 5.28)

p = 0.86 p = 0.18
High prior violence involvement 2.46 (0.81, 7.49) 1.59 (0.54, 4.67)

p = 0.11 p = 0.40
Supportive adult familial connection 1.96 (1.03, 3.73)

p = 0.04
1.91 (1.09, 3.34)
p = 0.03

Low prior violence involvement 1.43 (0.53, 3.86) 1.19 (0.55, 2.55)

p = 0.48 p = 0.66

High prior violence involvement 4.01 (1.36, 11.80) 4.22 (1.48, 12.04)

p = 0.01 p = 0.007
Supportive parental connection 1.67 (0.89, 3.13)

p = 0.11
1.69 (0.98, 2.91)
p = 0.06

Low prior violence involvement 1.19 (0.46, 3.06) 1.21 (0.58, 2.53)

p = 0.72 p = 0.60
High prior violence involvement 3.00 (1.01, 8.95) 2.86 (1.02, 7.97)

p = 0.049 p = 0.045

OR odds ratio, AOR adjusted odds ratio, CI confidence interval

*Odds ratio from conditional logistic regression matched on age group strata

**Adjusted odds ratio from conditional logistic regression matched on age group strata, stratified by self-reported previous violence
involvement (low: ≤ 3 vs. high:> 3), and adjusted for individual factors (school enrollment, perceived school safety, involvement in
activities, employment, alcohol use, history of probation), perceived neighborhood disarray, and neighborhood context (median household
income, % unemployment, % college-educated, racial and ethnic composition, population density, crimes per square mile, alcohol outlets,
vacant properties, municipal services, and collective efficacy)
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participants. Sensitivity analyses revealed that a relative-
ly small degree of exposure misclassification among
cases could explain the observed findings.

The experience of suffering a violent assault injury
may also garner protective positive connections from
parents and family members, suggesting a critical mo-
ment for intervention. In other words, the direct associ-
ations uncovered in this study between connection and
violent injury may actually reveal the protective reaction
of families in times of crisis. Our finding that assault-
injured adolescents frequently report supportive family
connections suggests that severe assault injury might
have triggered families’ concentrated attention and pro-
tective mechanisms which, in turn, enhanced these
youth’s sense of family connection. This may be partic-
ularly salient among youth with high levels of prior
violence involvement, whose adult supports may appro-
priately increase resources in the post-injury period in
attempt to break the cycle of violence. Rather than
reflect a Bmisclassification,^ adolescents’ characteriza-
tions of family relationships might reflect high levels of
engagement they experience in the post-injury period.
Thus, the post-injury period may present a critical time
to intervene to enhance and sustain these connections
and to explore how they can better safeguard youth.

One promising model of intervention is through
hospital-based violence intervention programs (HVIP).
These programs focus on engaging youth in the imme-
diate post-injury period to reduce re-injury and recidi-
vism. In HVIP models, interdisciplinary teams of phy-
sicians, case managers, social workers, psychologists,
and community partners conduct comprehensive assess-
ments, provide individualized case management, and
assist with navigation to services. Research suggests
such interventions can reduce future violence involve-
ment and improve self-efficacy [53–57]. Specifically
engaging with families through hospital-based violence
intervention programs to promote and enhance
adolescent-adult connections during the immediate
post-injury period may play a critical role in reducing
the consequences of violence exposure and promoting
pro-social development. This intervention strategy
might be most salient for youth who have experienced
high levels of prior violence involvement, and may
afford an opportunity for family-centered engagement
to break the cycle of violence.

The current study has several limitations. Nonpar-
ticipation bias among cases and/or controls could
impact results. Youth with more supportive caregivers
may be more likely to be brought to the Emergency

Table 3 Sensitivity analysis

% of case participants with connections randomly recoded to not having specified
connections (OR = odds ratio)

Low prior violence involvement 0% 5% 10% 15% 20% 25% 30% 35% 40%

Gunshot assault injury

Positive adult connection 0.92 0.63 0.47 0.35 0.27 0.22 0.18 0.14 0.12

Supportive adult familial connection 1.43 0.98 0.72 0.56 0.44 0.35 0.28 0.23 0.19

Supportive parental connection 1.19 0.89 0.69 0.55 0.44 0.37 0.30 0.26 0.21

Non-gun assault injury

Positive adult connection 1.96 0.99 0.62 0.44 0.32 0.25 0.20 0.16 0.13

Supportive adult familial connection 1.19 0.81 0.61 0.47 0.37 0.30 0.24 0.20 0.17

Supportive parental connection 1.21 0.89 0.68 0.54 0.43 0.36 0.30 0.24 0.20

High prior violence involvement

Gunshot assault injury

Positive adult connection 2.46 1.67 1.20 0.93 0.73 0.57 0.46 0.37 0.31

Supportive adult familial connection 4.01 2.93 2.21 1.70 1.33 1.09 0.90 0.73 0.60

Supportive parental connection 3.00 2.33 1.83 1.46 1.20 0.98 0.79 0.68 0.56

Non-gun assault injury

Positive adult connection 1.59 1.10 0.82 0.62 0.50 0.40 0.32 0.26 0.22

Supportive adult familial connection 4.22 2.96 2.13 1.63 1.30 1.05 0.87 0.70 0.58

Supportive parental connection 2.86 2.15 1.71 1.35 1.13 0.93 0.77 0.67 0.55
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Department for injuries. Our objective measure of
assault injury thus could also reflect medical service
utilization, with the case group being enriched with
supportive adults who are more likely to encourage
youth to seek care. However, the magnitudes of the
observed associations were similar for gun and non-
gun assault injuries, reducing the likelihood that dif-
ferential care utilization alone explains the direct as-
sociations between connections and injury since near-
ly all youth with gunshot injuries seek care, regardless
of support systems. Additionally, despite use of rig-
orous methods to ensure population-based sampling
of controls, selection bias is nonetheless possible. We
controlled for multiple potential confounders at the
individual and neighborhood contextual levels. How-
ever, as with all observational research, the potential
for bias due to unmeasured confounding remains.

Measuring adolescent-adult relationships during a
single in-person interview may not accurately cap-
ture the dynamic nature of relationships, and does
not account for how adult supports may have
evolved over participants’ lifespans. We additionally
did not have data on the quality of emotional sup-
port or whether relationships promoted pro-social
norms, which may be important mediators of the
observed associations. Asking youth to reflect on
their perceptions of adult support immediately fol-
lowing a violent injury may also fundamentally alter
youth perceptions among case participants. Our sen-
sitivity analyses suggest that even somewhat small
changes in relationship classifications could alter
our observed findings. It is also possible that fami-
lies rally to aid injured youth, and that the high
levels of family support reflect fundamental shifts
in relationships in the immediate post-injury period.
Given that gunshot injury is a rare outcome among
adolescent males, a case-control study is the most
feasible and efficient means for studying adult con-
nection and severe assault injury despite these lim-
itations inherent in the design. Importantly, case-
controls studies are observational, and observed as-
sociations must not be interpreted as causal.

Key strengths of this study include a population-based
case-control design and multiple different measures of
adolescent-adult connections. To the best of our knowl-
edge, this is the first study to utilize objective measures of
assault injury to study associations between adolescent-
adult connections and severe violent injury among ado-
lescent males in low-resource neighborhoods.

Conclusions

Male adolescents in low-resource urban neighborhoods
bear a disproportionate burden of violent injury. Using a
population-based case-control design, this is the first
study to examine associations between adolescent-adult
connections and objective measures of severe assault
injury, including gunshot assault and non-gun assault.
Among adolescents with low prior violence involvement,
there were no significant associations between adult con-
nections and violence-related injury. Among adolescents
with high prior violence involvement, significant direct
associations between supportive family connection and
gun assault and non-gun assault injury emerged. We
hypothesize that severe injury may have triggered fami-
lies’ focused attention and protective mechanisms which
enhanced these youths’ sense of family connection. The
post-injury period may be a critical time to intervene to
enhance and sustain these connections and to explore
how strong family connections can better safeguard ado-
lescents. Family-focused intervention strategies may be a
useful component of amulti-faceted approach to reducing
youth violence. Families’ ability to protect youth, how-
ever, may be limited in environmental contexts filled with
multiple challenges, highlighting the need for broader
place-based strategies.
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