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Abstract  Depression and post-traumatic stress dis-
order (PTSD) are serious consequences of physical 
injuries. Stress associated with living in urban neigh-
borhoods with socioecological disadvantages and 
the cumulative burdens of adverse childhood experi-
ences (ACEs) can lead to poorer psychological out-
comes. Limited research has explored how ACEs and 

socioecological environmental exposures in childhood 
and adulthood, together, impact post-injury outcomes. 
This study assessed the relative contributions of 
ACEs and neighborhood exposures during childhood 
and adulthood on post-injury outcomes among Black 
men in Philadelphia. We used data from a prospective 
cohort of 414 Black men from the Philadelphia region, 
aged ≥ 18 years, who sustained acute physical injuries 
requiring hospitalization. Primary outcomes were post-
injury PTSD and depression. Secondary outcomes 
were sleep quality, self-reported health status, changes 
in substance use, and return to work. The study used 
perceived and objective measures of neighborhood 
characteristics and self-reported ACEs to model their 
relative impact on outcomes 3  months after hospi-
tal discharge. Higher levels of ACEs and higher per-
ceived neighborhood disorder during childhood and 
adulthood were significant predictors of PTSD and 
depression symptom severity. Perceived neighborhood 
disorder contributed to sleep disturbances and decline 
in post-injury health. Census/administrative objective 
measures of neighborhood disadvantage did not show 
consistent associations with post-injury outcomes. 
Findings suggest that both ACEs and subjective per-
ception of neighborhood environments are critical fac-
tors influencing post-injury recovery in urban Black 
men. Interventions to improve post-injury outcomes 
should consider preventing ACEs and addressing the 
tangible conditions of neighborhoods and residents’ 
perceptions of their surroundings to promote health 
equity and injury recovery.
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Introduction

Place-based risks for traumatic injuries and exposure 
to socioecological disadvantage are hypothesized 
etiologies of racial disparities in injury recovery 
outcomes in US urban environments [1, 2]. Previ-
ous research has demonstrated that 45% of seriously 
injured Black men residing in the greater Philadelphia 
region experienced post-traumatic stress disorder 
(PTSD) and/or depression in the aftermath of seri-
ous physical injuries [3]. Black men injured in urban 
environments like Philadelphia often experience these 
kinds of post-injury sequelae in the context of other 
exposures associated with PTSD and depression like 
systemic racism, economic disenfranchisement, and 
disproportionate exposure to community violence, 
all of which significantly can influence their post-
injury health trajectories [4]. However, there are other 
critical life course exposures such as adverse child-
hood experiences (ACEs) that may shape responses 
to stressful experiences such as serious injuries 
which make injury recovery even more complex and 
challenging.

Studies have demonstrated, independently, that 
the stress associated with living in urban neighbor-
hoods with socioecological disadvantages, and the 
cumulative burdens of ACEs, can lead to poorer 
injury outcomes [5, 6]. However, there is limited 
research exploring how ACEs and socioecological 
environmental exposures in childhood and adult-
hood, together, impact injury outcomes. Thus, the 
purpose of this study was to determine the relative 
contribution of ACEs and the impact of neighbor-
hood exposures in both childhood and adulthood on 
post-injury outcomes in Black men residing in the 
greater Philadelphia region. The primary aim was to 
examine the severity of PTSD and depression after 
injury. The secondary aims were to explore indicators 
inter-related with these key psychological outcomes 
including sleep quality, self-appraisal of post-injury 
health status, changes in substance use, and return to 
work.

This study looks across the life course and at the 
interplay between socioecological influences on 

injury risks and recovery within the home and in the 
broader neighborhood in which the home is located. 
ACEs capture exposures that typically occur within 
a residence, home, and family environment. CDC 
and Kaiser-Permanente’s sentinel ACE study dem-
onstrated the profound pervasiveness of ACEs in the 
US population. These insights were derived from 
research on a sample of predominately White, mid-
dle-class individuals [7]. Subsequent research has 
documented significantly higher prevalence of at least 
one (“some exposure”) and more than four (“severe 
exposure”) ACEs in low-income and minority popu-
lations when compared to the general population [8].

The relative prevalence of ACEs in populations 
has been shown to have significant relationships with 
health impacting outcomes and exposures related to 
injury risks and outcomes. In a meta-analysis, when 
compared to adults who report no ACEs, those who 
report more than four ACEs have 7.5 times the odds 
(95% CI 5.6–10.1) of violence victimization and 8.1 
the odds (95% CI 5.9–11.2) of violence perpetra-
tion [8–10]. ACEs have the potential to worsen the 
impact of an injury; for those who have experienced 
abuse and household dysfunction in childhood, major 
stressors in adult life such as serious traumatic injury 
can worsen unhealthy stress responses, mental health 
problems, use of alcohol and illicit substances, and 
violent behaviors [9, 11, 12].

Outside of the home, broader neighborhood expo-
sures exert substantial effects on health and safety 
[13] and can worsen recovery after injury [14]. 
Exposure to neighborhood disadvantage, specifi-
cally, predicts poorer mental health in residents [15]. 
Conversely, community factors that encourage social 
cohesion and relationships with committed adults can 
be protective factors for safety and well-being con-
ferred through a neighborhood environment [16, 17]. 
Moreover, the impact of neighborhood environmental 
effects begins early in the life course. A 2018 review 
of the evidence on neighborhoods and child develop-
ment emphasized current gaps in this area and the 
need to study family environments in relationship to 
the people, resources, and opportunities within their 
lived environment [18].

Currently, there is insufficient evidence to explain 
the relationships between socioecological contexts in 
which ACEs arise and injury and injury’s long-term 
sequelae. Addressing this gap empirically is critical 
for developing interventions that address post-injury 
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symptomology while also providing new evidence to 
guide injury prevention. The complexity of the health 
effects of ACEs may also need to be understood 
within the context of structural policies and processes 
that affect the neighborhoods in which people live 
and which shape their lived experiences [19]. One 
could posit that individuals who experienced ACEs 
and resided in neighborhoods with socioecological 
disadvantages would be at higher risk for poor injury 
outcomes and sequelae than those who had not expe-
rienced ACEs but resided in advantaged neighbor-
hoods. This study positions ACEs within the broader 
context of socioecological determinants of injury and 
health with a goal of informing practice and policy. 
Moreover, responsibility for early childhood adversity 
is often relegated solely to parents and factors within 
the home and family unit. This work expands the 
narrative to include the broader conditions in which 
ACEs arise and extends the range of possible inter-
ventions which can impact injury outcomes along 
with a wide spectrum of health and social outcomes 
[19].

Methods

This study was a secondary analysis of data collected 
for a prospective cohort study of psychological out-
comes experienced by injured Black men recruited 
in Philadelphia, PA. The study design was guided 
by the socioecological model recognizing that the 
recovery experiences of injured individuals are 
affected by a range of social influences nested within 
complex environmental contexts. Eligibility for the 
cohort study was limited to men who self-identi-
fied as Black, were 18 years or older, could provide 
informed consent, and resided in the greater Philadel-
phia region. Exclusion criteria included pre-existing 
cognitive dysfunction or injury that impaired the abil-
ity to provide consent and participate in interviews; 
active psychotic disorder; suicide attempt; or being 
under professional care for treatment of depression or 
PTSD at the time of injury. Data were collected from 
January of 2013 through October of 2017.

Philadelphia is an ideal setting for this analysis. 
It is an urban environment with 1.6 million resi-
dents, with substantial racial, ethnic, and economic 
diversity [20]. With a rich history, multiple civic, 
educational, and healthcare institutions, it remains 

the poorest of the 10 largest US cities where over 
26% of residents (and 37% of children) live below 
the federal poverty line and where 31% of Black 
and 41% of Hispanic residents live below  the fed-
eral poverty  line compared to 18% of White resi-
dents [21]. The city’s geography also illustrates 
high racial and economic segregation associated 
with physically and mentally impactful health expo-
sures within its varied built environment and social 
environments [22].

The original study cohort consisted of 623 adult 
Black men who sustained an acute physical injury of 
any mechanism that required hospitalization of more 
than 24  h in a regional resource (level 1) trauma 
center in an academic medical center, located in 
urban Philadelphia. In-hospital baseline, interviews 
took place when participants were medically stable. 
Injury and medical data were obtained from medi-
cal records and the trauma registry. Follow-up data 
were obtained from 500 of the enrolled participants 
at 3  months post-discharge in participants’ homes. 
Interviews were conducted in English. Of these, par-
ticipants for this present study were excluded if they 
were born prior to 1945 (n = 15) due to the challenge 
of obtaining childhood neighborhood data from his-
torical census records and if they did not provide 
ACE survey responses (n = 71), generating a final 
sample of 414. Participant characteristics were com-
pared between those included (n = 414) and excluded 
(n = 209) from the present analysis to assess for any 
systematic differences using two sample t-tests and 
chi square tests for continuous and categorical meas-
ures, respectively.

Instruments

Predictor Measures: ACEs  ACEs were collected 
at the baseline interview. Dichotomous (yes/no) items 
were grounded with the stem “While you were grow-
ing up during your first 18 years of life…” identical 
to that of the original Felitti et  al. ACE study [7]. 
The stem “did a parent or other adult in your house-
hold…” served as the anchor to ask about psycho-
logical, physical, and sexual adverse experiences. The 
remaining ACE items captured household: substance 
use, mental illness, violent treatment of mothers, and 
criminal behavior. The possible exposure score ranges 
from 0 (unexposed) to 7 (exposed to all categories).
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Predictor Measures: Neighborhood Character‑
istics  Perceived levels of neighborhood order/dis-
order were obtained using the Neighborhood Envi-
ronment Scale (NES) which has demonstrated face 
validity in the context of Philadelphia [23], with high 
internal consistency (e.g., KR20 = 0.85) [24]; par-
ticipants answer yes/no to questions about conditions 
in the area they considered to be their neighborhood 
(e.g., feeling safe; observations of social disorder); 
the total score ranges from 0 to 18 [24]. Participants 
completed the NES reflecting their neighborhood at 
the time of injury and in recall of their neighborhood 
at the age of 13.

Objective exposure to neighborhood disadvan-
tage at the time of injury was determined by geoco-
ding participants’ residential addresses to census 
tract-level data. Adult neighborhood exposures were 
based on residence at the time of injury at the cen-
sus tract-level data with socioecological data merged 
from the American Community Survey Application 
Programming Interface (API) provided by the US 
Census Bureau. Census tract level data were stand-
ardized across the three counties of residence from 
which participants were recruited. Following an 
exploratory analysis, a summative neighborhood dis-
advantage index was calculated by indexing measures 
used in other empiric research to determine census 
tract level concentrated disadvantage and the intrac-
ity social and economic inequity [25], percentage of 
adults without a high school education, percentage of 
children living in single parent families, percentage 
of individuals above 16  years who are unemployed, 
inverse of the standard racialized index of concentra-
tion at the extremes (percentage of the population that 
is Black relative to the percentage of the population 
that is White) which is used to measure relative intra-
city racial segregation and inequality [26], the preva-
lence of property and violent crime, the inverse of the 
distance to the nearest primary care facility, and the 
inverse of the distance to the nearest hospital for each 
participant. The summed measures exhibited good 
internal consistency (Cronbach’s alpha = 0.77).

Objective exposure to neighborhood disadvantage 
during childhood/early adolescence was determined 
by geocoding participants’ residential addresses at the 
age of 13 to historic decennial census tract data from 
the National Geographic Information System pro-
vided by ipums.org. First, historic census tract level 
data were obtained for all participants’ childhood 

address data between 1960 and 1990. Next, neigh-
borhood characteristics were standardized, within 
decade, among greater Philadelphia region census 
tracts containing participants’ childhood addresses in 
the sample. These data were merged with participant 
data by census tract and decade. Standardized indi-
cators of neighborhood social disadvantage in child-
hood were constructed per census tract and decade 
using percentage of the population who were Black, 
percentage unemployed, and percentage who had not 
achieved high school graduation. These measures are 
partial components of standard indices of concen-
trated disadvantage included in statistical modeling 
using historic census due to consistent availability of 
additional components across the study period.

Outcomes: Psychological Outcomes  PTSD symp-
tom severity was measured with the PTSD Check-
list-5 (PCL-5), a validated 20-item self-report instru-
ment. The PCL-5 assesses current symptoms of 
PTSD in relation to the injury event leading to hospi-
talization and has been widely used in racially diverse 
populations. It has shown strong internal consist-
ency (Cronbach’s alpha = 0.94), test–retest reliabil-
ity (r = 0.82), and convergent (rs = 0.74 to 0.85) and 
discriminant (rs = 0.31 to 0.60) validity [27]. Scores 
range from 0 to 80 with higher scores indicating more 
severe symptoms and ≥ 34 consistent with PTSD 
diagnosis. Depression symptom severity was meas-
ured with the Quick Inventory of Depressive Symp-
toms-self report (QIDS-SR16) with high internal con-
sistency (Cronbach’s alpha = 0.92) and scores highly 
correlated with the common clinically applied Ham-
ilton Depression Rating Scale (r = 0.86) [28]. QIDS 
scores range from 0 to 27 (higher scores indicating 
more severe symptoms); a score of ≥ 11 is consistent 
with meeting diagnostic criteria for major depression.

Outcomes: Health  Return to pre-injury health 
was measured on a Likert-type scale in response 
to the question “Compared to before your injury, 
how would you rate your health in general now?” 
(1 = much worse to 5 = much better). Substance 
use was measured with the question “What is the 
change in substance use since your injury?” (more/
same/less). Sleep disturbance was measured with the 
8-item PROMIS™ Sleep Disturbance short form ask-
ing about sleep in the previous 7  days [29]. Scores 
range from 8 to 40 with higher scores reflecting 
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more disturbance. Validity and reliability are well 
established. Responses were dichotomized as more 
vs. same/less. Return to work was measured by the 
question “Are you back to work that you were doing 
before your injury?” (yes/no).

Co‑variates: Injury Characteristics and Pre‑Injury 
Health  Injury intent was dichotomized as inten-
tional (e.g., gunshot wound, stabbing, blunt assault) 
or unintentional (e.g., motor vehicle crash, pedestrian 
injury, fall). Injury severity was measured using the 
Injury Severity Score (ISS), an anatomical measure 
that provides a numerical score of 1 (least severe) to 
75 (most severe) to summarize the severity of multi-
ple injuries across body systems, and dichotomized as 
severe (≥ 9) and not severe (< 9) [30, 31]. Two indica-
tors of pre-injury health status were adapted from the 
4-item Health-Related Quality of Life (HRQOL-4) 
scale used in the Behavioral Risk Factor Surveillance 
System (BRFSS) questionnaire and were collected by 
self-report: number of days of poor physical health 
and number of days of poor mental health in the 
30 days before injury, dichotomized as 5 or more days 
and less than 5 days [32].

Statistical Analysis

Participant characteristics and outcome data were 
summarized using means and standard deviations or 
frequencies and percentages for continuous or cat-
egorical measures, respectively. Variable distributions 
were assessed using histograms and quantile plots 
and tested for normality using Shapiro–Wilk tests. 
Bivariate plots assessed potential non-linear relation-
ships between predictor and outcome variables. Par-
ticipant characteristics were compared between those 
who completed the 3-month follow-up and those who 
did not.

The contribution of ACEs, childhood neighbor-
hood characteristics, and adult neighborhood charac-
teristics was assessed for continuous outcomes using 
linear mixed effects models. For categorical out-
comes, generalized estimating equation models were 
employed with an exchangeable covariance matrix to 
account for anticipated correlation of errors within 
participants’ adult census tract. Models were adjusted 
for injury intent, injury severity, and pre-injury physi-
cal and mental health status. Analysis was conducted 

using SAS 9.4. An alpha level of 0.05 was used to 
determine statistical significance.

Due to systematically missing data from the his-
toric census records, the primary analysis could not 
include predictors representing objective measures of 
childhood exposure to neighborhood disadvantage for 
the entirety of the sample. However, sensitivity analy-
ses were conducted which included objective child-
hood exposure to neighborhood disadvantage predic-
tors in the subsample of participants for whom these 
data could be derived. Participant characteristics 
were compared between those with missing and non-
missing objective childhood neighborhood data. All 
models were adjusted for injury intent, injury sever-
ity, pre-injury physical health, and pre-injury mental 
health.

Results

Samples

The sample for the primary analysis comprised 414 
men who self-identified as Black (4.1% also self-iden-
tified as Hispanic), with a mean age of 35.8 (SD 14.0), 
who were predominately single (62.8%), employed/
student (56.8%), and who completed at least a high 
school education (68.3%). Over half (54.6%) were 
intentionally injured and 43.7% reported ≥ 3 ACEs 
(see Tables 1 and 2). The 414 men included in anal-
yses were more frequently single (62.8% vs. 52.4%, 
p = 0.015) compared to participants excluded from 
analysis (due to missing ACE data, being born before 
1945, or loss to follow-up at 3 months).

It was not possible to obtain objective childhood 
neighborhood data for 117 participants. The sample 
for the sensitivity analysis comprised 297 participants 
who were significantly older, perceived a more disor-
dered adult and childhood environment, and more fre-
quently married (p < 0.05) than the sample that com-
prised the primary analysis (see Tables 1 and 2).

Primary Analysis

Fully adjusted models (Tables 3 and 4) showed that 
the number of ACEs reported (B = 0.93, p = 0.05), 
higher levels of perceived neighborhood disorder in 
adulthood and childhood (B = 0.67, p = 0.004 and 
B = 0.56, p = 0.01, respectively), intentional injury 
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(B = 6.41, p < 0.001), more severe injury (B = 4.23, 
p = 0.02), and poorer pre-injury mental and physi-
cal health (B = 4.88, p = 0.02 and B = 4.30, p = 0.05, 
respectively) predicted PTSD symptom severity at 
the 3-month follow-up. Similarly, the number of 
reported ACEs (B = 0.33, p = 0.03), higher perceived 
adulthood neighborhood disorder (B = 0.18, p = 0.01), 
more severe injury (B = 1.4, p = 0.01), and poorer pre-
injury mental and physical health (B = 1.76, p = 0.01 
& 1.63, p = 0.02, respectively) predicted depression 
symptom severity at 3 months.

Post-injury sleep disturbances were significantly 
predicted by perceived neighborhood disorder in 
adulthood (B = 0.37, p = 0.005), poorer pre-injury 
physical health (B = 3.13, p = 0.01), and more severe 
injury (B = 2.00, p = 0.0465). For each additional 
ACE reported, the odds of participants reporting 
post-injury health decline increased by 1.13 times 
(OR = 1.13, 95% CI 1.01–1.25, p = 0.03) when 

compared to reporting post-injury health stability or 
improvement. Participants with poorer pre-injury 
physical health were estimated to have 1.67 times 
increased odds of reporting post-injury health decline 
(OR = 1.67,95% CI 1.02–2.74, p = 0.04), and those 
with a more severe injury (ISS ≥ 9) were estimated 
to have 1.8 times increased odds of reporting post-
injury health decline (OR = 1.85, 95% CI 1.17–2.95, 
p = 0.01).

No predictor measures were significantly asso-
ciated with the outcomes of return to work or an 
increase in post-injury substance use (alcohol/drugs).

Sensitivity Analysis

We conducted sensitivity analyses for the sub-
sample for whom objective childhood exposure to 
neighborhood disadvantage could be derived. Fully 
adjusted sensitivity models demonstrated that PTSD 

Table 1   Sample characteristics

Variables Full sample (n = 414) Sensitivity sample 
(n = 297)

Age Mean (SD) 35.8 (14.0) 33.9 (13.6)
Hispanic Yes 17 (4.1%) 13 (4.4%)

No 393 (95.4%) 281 (95.3%)
Unknown/declined response 2 (0.5%) 1 (0.3%)

Relationship status Single (never been married) 260 (62.8%) 200 (67.3%)
Married or living with a partner 136 (32.9%) 88 (29.6%)
Divorced, separated, widowed 18 (4.3%) 9 (3.0%)

Current employment Employed, student, retired 235 (56.8%) 173 (58.2%)
Unemployed 179 (43.2%) 124 (41.8%)

Household income < $20,000 159 (39.4%) 116 (39.9%)
$20,000 to $39,999 73 (18.1%) 52 (17.9%)
≥$40,000 50 (12.4%) 32 (11.0%)
Unknown/declined response 122 (30.2%) 91 (31.3%)

Education Less than high school 88 (21.3%) 58 (19.6%)
Completed high school/GED 282 ( 68.3%) 211 (71.3%)
Some/completed college  43 (10.4%) 27 (9.1%)

Has children Yes 270 (65.2%) 187 (63.0%)
No 144 (34.8%) 110 (37.0%)

Residence Owns 75 (18.1%) 57 (19.2%)
Rents 201 (48.6%) 138 (46.5%)
Lives with family or friends 138 (33.3%) 102 (34.3%)

History of military service Yes 27 (6.5%) 18 (6.1%)
No 387 (93.5%) 279 (93.9%)
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symptom severity was significantly predicted by 
number of ACEs (B = 1.53, p = 0.008), perceived 
adult neighborhood disorder (B = 0.74, p = 0.009), 
intentional injury (B = 6.21, p = 0.005), and poorer 
pre-injury physical health (B = 5.61, p = 0.03). 
Depression symptom severity was significantly pre-
dicted by the number of ACEs (B = 0.54, p = 0.003) 
and poorer pre-injury physical health (B = 2.35, 
p = 0.004).

Post-injury sleep disturbance was significantly 
predicted by perceived adult neighborhood disorder 
(B = 0.36, p = 0.03) and poorer pre-injury physical 
health (B = 4.57, p = 0.003). Higher level population 
education attainment in the census tract in which a 
participant lived in childhood and higher childhood 
perceived neighborhood disorder was associated 
with higher odds of returning to work (OR = 0.67, 
95% CI 0.49–0.93, p = 0.02 and OR = 0.93, 95% CI 
0.87–0.99, p = 0.03, respectively).

Participants with poorer pre-injury physical 
health had 2.7 times increased odds of not returning 
to work (OR 2.71, 95% CI 1.36–5.39, p = 0.005). 

Additionally, participants with more severe injury 
had 2.2 times increased odds of not returning to 
work (OR = 2.22, 95% CI 1.38–3.56, p = 0.001).

With each additional ACE reported, partici-
pants’ odds of reporting post-injury health decline 
increased (OR = 1.19, 95% CI 1.04–1.35, p = 0.008) 
compared to those reporting post-injury health 
as stable or improved. Further, participants with 
poorer pre-injury physical health had over twice 
the odds of reporting post-injury health decline 
(OR = 2.25, 95% CI 1.18–4.30, p = 0.01) and those 
with more severe injury had two times the odds of 
reporting post-injury health decline (OR = 2.05, 
95% CI 1.16–3.63, p = 0.01).

Living in a census tract with a lower level of 
population education attainment in childhood 
was associated with greater odds of self-reported 
increase in post-injury substance use (OR = 1.64, 
95% CI 1.04–2.59, p = 0.03), and participants with 
intentional injury had over three times higher odds 
of reporting increase in substance use post-injury 
(OR 3.14, 95% CI 1.29–7.63, p = 0.01).

Table 2   Study variables

Variables Full sample (n = 414) Sensitivity sample 
(n = 297)

Total ACE categories reported Mean (SD) 2.5 (2.0) 2.5 (2.0)
3 or more ACE categories reported No 233 (56.3%) 165 (55.6%)

Yes 181 (43.7%) 132 (44.4%)
Pre-injury poor physical health days < 5 days 322 (77.8%) 231 (77.8%)

 ≥ 5 days 92 (22.2%) 66 (22.2%)
Pre-injury poor mental health days < 5 days 283 (68.4%) 201 (67.7%)

 ≥ 5 days 131 (31.6%) 96 (32.3%)
NES: childhood perceived neighborhood disorder Mean (SD) 8.7 (4.1) 9.1 (4.1)
NES: adulthood perceived neighborhood disorder Mean (SD) 7.9 (4.3) 8.2 (4.3)
Adult neighborhood disadvantage index Mean (SD) 5.2 (3.7) 5.2 (3.7)
QIDS score; depression severity Mean (SD) 8.7 (5.7) 8.6 (5.7)
Screened positive for depression No (≤ 10) 268 (64.9%) 201 (67.9%)

Yes (> 10) 145 (35.1%) 95 (32.1%)
PCL-5 score PTSD severity Mean (SD) 24.1 (19.0) 24.3 (19.1)
Post-injury returned to work No 256 (61.8%) 182 (61.3%)

Yes 158 (38.2%) 115 (38.7%)
Post-injury health Same or better 209 (50.5%) 147 (49.5%)

Somewhat or much worse 205 (49.5%) 150 (50.5%)
PROMIS sleep score: sleep disturbance Mean (SD) 22.9 (10.1) 23.1 (10.3)



172	 Richmond et al.

Vol:. (1234567890)

Discussion and Conclusion

This study evaluated the impact of ACEs and the 
characteristics of neighborhood social and physical 
environments in a cohort of urban dwelling Black 
men during childhood and adulthood, on post-
injury outcomes including PTSD symptoms sever-
ity, depression symptom severity, return to health 
and work, and sleep disturbances. Our findings 
indicate that while ACEs were predictive of cer-
tain outcomes, they did not account for all. Specifi-
cally, a higher number of ACEs was associated with 
greater severity of post-injury depression symptoms 
and increased likelihood of reporting post-injury 
health decline. Contrary to existing evidence, expo-
sure to neighborhood disadvantage, as measured by 
census tract level data, was not significantly asso-
ciated with post-injury outcomes. This challenged 

our expectations and some well-established notions 
about the effects of objective neighborhood expo-
sures, measured via census and other administrative 
data, on injury recovery and other health outcomes 
[33, 34].

In analyses that included census data on partici-
pants’ childhood neighborhood of residence, ACEs 
were again associated with some, but not all, post-
injury outcomes. Specifically, ACEs were associated 
with the severity of PTSD and depression symptoms, 
as well as self-reported post-injury health decline. 
This suggests, as other studies have before, that child-
hood adversity, including ACEs and broader socio-
ecological factors, plays a complex role in shaping 
long-term health outcomes. Previous research has 
connected ACEs with PTSD symptom severity in vio-
lence survivors [10], yet our primary models did not 
reflect this relationship, underscoring the potential 

Table 3   Fully adjusted models for primary outcomes of Depression and PTSD symptom severity at 3 months post-injury

Full 
sample

Sensitivity 
sample

ß SE p ß SE p

PTSD (PCL-5 score)
  Number of ACEs 0.93 0.48 0.05 1.53 0.57 0.01
  Adulthood NES score 0.67 0.23 0.01 0.74 0.28 0.01
  Childhood NES score 0.56 0.22 0.01 0.22 0.27 0.42
  Adult census tract neighborhood disadvantage index 0.09 0.23 0.69 0.21 0.27 0.44
  Childhood census tract % Black population 1.24 1.39 0.37
  Childhood census tract % without high school diploma  − 0.73 1.13 0.52
  Childhood census track % unemployed  − 1.72 1.40 0.22
  Intentional injury (versus unintentional) 6.41 1.75 0.01 6.21 2.12 0.01
  Pre-injury poor physical health ≥ 5 days 4.30 2.08 0.05 5.61 2.45 0.03
  Pre-injury poor mental health ≥ 5 days 4.88 2.00 0.02 4.04 2.31 0.09
  Injury severity ≥ 9 (versus < 9) 4.23 1.73 0.02 2.98 2.04 0.15

Depression (QIDS score)
  Number of ACEs 0.33 0.15 0.03 0.54 0.18 0.00
  Adulthood NES score 0.18 0.07 0.01 0.13 0.09 0.15
  Childhood NES score 0.06 0.07 0.36 0.03 0.08 0.70
  Adult census tract neighborhood disadvantage index 0.02 0.07 0.79 0.04 0.09 0.61
  Childhood census tract % Black population 0.33 0.43 0.44
  Childhood census tract % without high school diploma  − 0.26 0.35 0.46
  Childhood census track % unemployed  − 0.33 0.43 0.44
  Intentional injury (versus unintentional) 0.91 0.54 0.10 1.16 0.65 0.08
  Pre-injury poor physical health ≥ 5 days 1.63 0.65 0.02 2.35 0.75 0.00
  Pre-injury poor mental health ≥ 5 days 1.75 0.61 0.01 1.25 0.72 0.09
  Injury severity ≥ 9 (versus < 9) 1.38 0.53 0.01 1.22 0.63 0.06
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Table 4   Fully adjusted models for secondary outcomes of sleep disturbance, health appraisal, return to work, and substance use at 
3 months post-injury

Full sample Sensitivity sample

Sleep disturbance (PROMIS sleep score) ß SE p ß SE p
  Number of ACEs 0.07 0.27 0.78 0.36 0.33 0.27
  Adulthood NES score 0.37 0.13 0.01 0.36 0.16 0.03
  Childhood NES score 0.17 0.13 0.17 0.07 0.16 0.67
  Adulthood neighborhood disadvantage index − 0.03 0.13 0.82  − 0.08 0.16 0.61
  Childhood census tract % Black population 1.07 0.80 0.18
  Childhood census tract % without high school diploma  − 0.82 0.66 0.22
  Childhood census track % unemployed  − 0.67 0.81 0.41
  Intentional injury (versus unintentional) 0.36 1.00 0.72 0.64 1.22 0.60
  Pre-injury poor physical health ≥ 5 days 3.13 1.19 0.01 4.57 1.42 0.01
  Pre-injury poor mental health ≥ 5 days 1.30 1.13 0.26 0.70 1.35 0.61
  Injury severity ≥ 9 (versus < 9) 2.00 0.98 0.05 1.50 1.18 0.21

Worse post-injury health OR 95%CI p OR 95%CI p
  Number of ACEs 1.13 1.01–1.25 0.03 1.19 1.04–1.35 0.01
  Adulthood NES score 1.05 0.99–1.10 0.08 1.06 0.99–1.13 0.08
  Childhood NES score 1.03 0.98–1.08 0.28 1.02 0.95–1.08 0.61
  Adulthood neighborhood disadvantage index 1.01 0.95–1.07 0.69 1.00 0.92–1.08 0.97
  Childhood census tract % without high school diploma 0.85 0.63–1.14 0.28
  Childhood census tract % Black population 1.13 0.78–1.63 0.53
  Childhood census track % unemployed 1.12 0.79– 1.6 0.52
  Intentional Injury (versus unintentional) 1.09 0.73–1.63 0.67 0.98 0.58–1.66 0.98
  Pre-injury poor physical health ≥ 5 days 1.67 1.02–2.74 0.04 2.25 1.18–4.3 0.01
  Pre-injury poor mental health ≥ 5 days 1.01 0.64–1.62 0.95 0.97 0.56–1.69 0.91
  Injury severity  ≥  9 (versus < 9) 1.85 1.17–2.95 0.01 2.05 1.16–3.63 0.01

Return to work OR 95%CI p OR 95%CI p
  Number of ACEs 1.12 0.99–1.28 0.08 1.17 0.99–1.37 0.06
  Adulthood NES score 1.03 0.97–1.08 0.33 1.05 0.98–1.13 0.17
  Childhood NES score 0.97 0.92–1.03 0.31 0.93 0.87–0.99 0.30
  Adulthood neighborhood disadvantage index 1.02 0.96–1.07 0.56 0.98 0.87–0.99 0.63
  Childhood census tract % Black population 1.26 0.87–1.83 0.22
  Childhood census tract % without high school diploma 0.67 0.49–0.93 0.02
  Childhood census track % unemployed 1.01  0.76–1.36 0.93
  Intentional Injury (versus unintentional) 0.66 0.42–1.04 0.07 0.64 0.31–1.11 0.11
  Pre-injury poor physical health ≥ 5 days 2.06 1.19–3.18 0.01 2.71 1.36–5.39 0.01
  Pre-injury poor mental health ≥ 5 days 0.82 0.50–1.34 0.42 0.77 0.34–1.37 0.37
  Injury severity ≥ 9 (versus < 9) 2.06 1.41–3.00 0.00 2.22 1.38–3.56 0.00

Increased substance use OR 95%CI p OR 95%CI p  
  Number of ACEs 1.06 0.88–1.27 0.54 1.12 0.89–1.42 0.32
  Adulthood NES score 1.06 0.96–1.17 0.26 1.05 0.93–1.19 0.41
  Childhood NES score 1.07 0.96–1.20 0.22 1.11 0.97–1.27 0.13
  Adulthood neighborhood disadvantage index 0.97 0.86–1.10 0.66 1.01 0.88–1.15 0.88
  Childhood census tract % Black population 0.77 0.43–1.36 0.43
  Childhood census tract % without high school diploma 1.64 1.04–2.59 0.03
  Childhood census track % unemployed 0.99 0.46–2.11 0.98
  Intentional injury (versus unintentional) 1.71 0.81–3.62 0.15 3.14 1.29–7.63 0.01
  Pre-injury poor physical health ≥ 5 days 0.91 0.35–2.37 0.84 0.82 0.28–2.37 0.81
  Pre-injury poor mental health ≥ 5 days 2.0 0.09–4.46 0.09 1.99 0.73–5.44 0.18
  Injury severity ≥ 9 (versus < 9) 0.95 0.43–2.07 0.89 1.14 0.49–2.68 0.80
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cumulative impact of individual and neighborhood 
stressors over the life course.

One reason that objective neighborhood charac-
teristics may not have shown significant associations 
with post-injury outcomes in our study is a lack of 
heterogeneity of participants’ neighborhood environ-
ments within  the greater Philadelphia region, result-
ing in limited variation in the socioecological context 
of the census tracts studied. Philadelphia is and has 
been a highly racially segregated city where upward 
of 40% of the population is Black and a relatively 
high percentage of Black residents live in neighbor-
hoods associated with socioecological disadvantage 
[35]. Moreover, census data rely on administratively 
defined boundaries, which may not align meaningful 
social exposures within the neighborhoods in which 
participants resided both at the time of injury and in 
childhood [15]. Alternatively, more precise methods 
of objectively measuring neighborhood conditions, 
such as direct observations of smaller-level geogra-
phies like city blocks, have been useful to examine a 
variety of health outcomes including post-injury out-
comes like sleep quality [36].

A critical insight emerging from this study was 
the greater significance of perceived neighborhood 
assessments of order/disorder compared to objective 
assessments of neighborhood advantage/disadvantage. 
Perceived neighborhood disorder at the time of injury 
was significantly associated with post-injury PTSD 
and depression symptom severity, as well as sleep dis-
turbances. A recent systematic review supports this 
finding linking neighborhood disorder with sleep dis-
turbance across studies [37]. Additionally, perceived 
childhood neighborhood disorder was significantly 
associated with PTSD symptom severity after injury. 
While objective measures, from census data, provide 
a replicable and easily quantifiable view of neighbor-
hood disadvantage, they may miss the nuanced and 
subjective experiences of individuals within these 
environments integral to the development of inter-
related physical-psychosocial health outcomes. Per-
ceived neighborhood disorder, for instance, may cap-
ture a range of psychosocial stressors such as fear of 
crime victimization, the lack of social cohesion, and 
degradation of the built environment all which may 
be felt by residents but not consistently reflected in 
census or other administrative data like local crime 
data. These subjective perceptions may also have 
more immediate or proximate impact on recovery and 

health outcomes in the months following a traumatic 
injury. In qualitative studies of urban dwelling Black 
men in the aftermath of traumatic injuries, individu-
als often express an increased sense of social isolation 
and fear of further injury based on neighborhood of 
residence [14]. Finally and more broadly, the signifi-
cance of perception of neighborhood disorder aligns 
with growing evidence suggesting that how individu-
als perceive their environment can be as, if not more, 
influential on health outcomes than an environment’s 
objective characteristics [38].

The findings of this study must be interpreted in the 
context of its limitations. This is a secondary analysis 
of a longitudinal cohort study that was not designed 
for the aims of this research and relies on retrospec-
tive recall of ACEs and perceptions of childhood 
neighborhood characteristics. Members of the cohort, 
who vary in age, will have a varied length of time 
since their childhood which could impact the quality 
of this recall. The study includes an attenuated sample 
of the parent cohort due to some, albeit limited, miss-
ing data on primary predictor variables. Moreover, our 
analysis is of a cohort of urban dwelling Black men, 
a plurality of whom are lower income, single, injured 
intentionally and who had been exposed to at least 3 
ACEs. This sample may not be representative of urban 
dwelling Black men who experience injuries, broadly. 
We were also bound by the operationalization of 
ACEs as collected for the parent cohort study. There 
may be more sensitive and specific ways to measures 
ACEs for use with urban dwelling Black men, includ-
ing the Philadelphia ACE score, which is an expanded 
ACE index developed in Philadelphia which integrates 
extra-household exposures to community violence, 
peer victimization, and peer rejection [39]. Finally, 
we included ACEs as a cumulative exposure. Emerg-
ing evidence suggests the value of examining specific 
categories and clusters of ACEs for their effects on 
adverse health outcomes over time [40].

To our knowledge, this study is the first to exam-
ine the extent to which ACEs and neighborhood 
characteristics, across the life course, are associated 
with post-injury psychological outcomes in urban 
dwelling Black men who have experienced serious 
physical trauma. While the findings reveal a com-
plex interplay between ACEs and neighborhood 
factors on post-injury outcomes, one of the most 
salient conclusions is that subjective perceptions 
of neighborhood environments appear to impart 
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a more direct impact on post-injury recovery than 
objective measures of neighborhood disadvantage 
even when controlling for pre-injury health and 
injury characteristics. This highlights the need for 
strategies that not only address the physical and 
psychological aftermath of injury but also consider 
the meaning of the socioecological context in which 
individuals live and have lived.

Interventions that aim to improve post-injury out-
comes and seek to address enduring racial disparities in 
injury outcomes might benefit from focus on the preven-
tion of ACEs along with efforts to improve the tangible 
conditions of neighborhoods and the quality of resi-
dents’ experiences within their communities. The inter-
relationship between ACEs, neighborhood exposures, 
and injury outcomes illustrated in this work also high-
lights the potential of programmatic and policy inter-
ventions that attend to factors across the socioecological 
continuum. These foci include more traditional inter-
ventions such as prevention of ACEs and optimization 
of injury recovery designed for individuals and families. 
This research emphasizes the need to concurrently focus 
on overarching structural determinants of socioecologi-
cal disadvantage such as disinvestment in the tangible 
conditions of specific neighborhoods, as a part of the 
necessary spectrum of approaches aimed to reduce risks 
for ACEs and improve outcomes after injury.

Acknowledgements  The project described was supported 
by the Centers for Disease Control and Prevention’s National 
Center for Injury Prevention and Control through Grant Award 
Number Grant R49 CE003083. The content is solely the 
responsibility of the authors and does not necessarily repre-
sent the official views of the Centers for Disease Control and 
Prevention.

The data used in this analysis were originally collected with 
funding from NIH R01NR013503. Its contents are solely the 
responsibility of the authors and do not necessarily represent 
the official views of the National Institute of Nursing Research/
National Institutes of Health.

Data Availability  The data analyzed in this study are not 
publicly available to protect participant privacy. However, cer-
tain data and additional details related to the study are available 
upon reasonable request.

Open Access  This article is licensed under a Creative Com-
mons Attribution 4.0 International License, which permits 
use, sharing, adaptation, distribution and reproduction in any 
medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Crea-
tive Commons licence, and indicate if changes were made. The 
images or other third party material in this article are included 

in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your 
intended use is not permitted by statutory regulation or exceeds 
the permitted use, you will need to obtain permission directly 
from the copyright holder. To view a copy of this licence, visit 
http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Neiman PU, Flaherty MM, Salim A, Sangji NF, Ibra-
him A, Fan Z, et  al. Evaluating the complex association 
between social vulnerability index and trauma mortality. J 
Trauma Acute Care Surg. 2022;92:821–30.

	 2.	 Loberg JA, Hayward RD, Fessler M, Edhayan E. Asso-
ciations of race, mechanism of injury, and neighborhood 
poverty with in-hospital mortality from trauma. Medicine 
(Baltimore). 2018;97: e12606.

	 3.	 Richmond TS, Wiebe DJ, Reilly PM, Rich J, Shults J, 
Kassam-Adams N. Contributors to postinjury mental 
health in urban black men with serious injuries. JAMA 
Surg. 2019;154:836–43.

	 4.	 Smith JR, Patton DU. Posttraumatic stress symptoms in 
context: examining trauma responses to violent exposures 
and homicide death among Black males in urban neigh-
borhoods. Am J Orthopsychiatry. 2016;86:212–23.

	 5.	 Anda RF, Felitti VJ, Bremner JD, Walker JD, Whitfield 
Ch, Perry BD, et  al. The enduring effects of abuse and 
related adverse experiences in childhood: a convergence 
of evidence from neurobiology and epidemiology. Eur 
Arch Psychiatry Clin Neurosci. 2006;256:174–86.

	 6.	 Ulirsch JC, Weaver MA, Bortsov AV, Soward AC, 
Swor RA, Peak DA, et  al. No man is an island: liv-
ing in a disadvantaged neighborhood influences chronic 
pain development after motor vehicle collision. Pain. 
2014;155:2116–23.

	 7.	 Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz 
AM, Edwards V, et  al. Relationship of childhood abuse 
and household dysfunction to many of the leading causes 
of death in adults. Am J Prev Med. 1998;14:245–58.

	 8.	 Topitzes J, Pate DJ, Berman ND, Medina-Kirchner C. 
Adverse childhood experiences, health, and employment: 
a study of men seeking job services. Child Abuse Negl. 
2016;61:23–34.

	 9.	 Hughes K, Bellis MA, Hardcastle KA, Sethi D, Butchart 
A, Mikton C, et al. The effect of multiple adverse child-
hood experiences on health: a systematic review and 
meta-analysis. Lancet Public Health. 2017;2:e356–66.

	10.	 Tabb LP, Rich JA, Waite D, Alberto C, Harris E, Gardner 
J, et  al. Examining associations between adverse child-
hood experiences and posttraumatic stress disorder symp-
toms among young survivors of urban violence. J Urban 
Health. 2022;99:669–79.

	11.	 Merrick MT, Ports KA, Ford DC, Afifi TO, Gershoff ET, 
Grogan-Kaylor A. Unpacking the impact of adverse child-
hood experiences on adult mental health. Child Abuse 
Negl. 2017;69:10–9.

	12.	 Lee RD, Chen J. Adverse childhood experiences, men-
tal health, and excessive alcohol use: examination of 

http://creativecommons.org/licenses/by/4.0/


176	 Richmond et al.

Vol:. (1234567890)

race/ethnicity and sex differences. Child Abuse Negl. 
2017;69:40–8.

	13.	 Tach L, Jacoby S, Wiebe DJ, Guerra T, Richmond TS. 
The effect of microneighborhood conditions on adult edu-
cational attainment in a subsidized housing intervention. 
Hous Policy Debate. 2016;26:380–97.

	14	 Bruce MM, Robinson AJ, Wiebe DJ, Shults J, Rich-
mond TS. The contribution of neighborhood charac-
teristics to psychological symptom severity in a cohort 
of injured black men. J Racial Ethn Health Disparities. 
2022;10(5):2284–93.

	15.	 Diez Roux AV, Mair C. Neighborhoods and health. Ann N 
Y Acad Sci. 2010;1186:125–45.

	16.	 Taggart T, Sawyer S, Andreou A, Kershaw T, Milburn 
NG. “But I live here too”: social-structural stressors, 
racial discrimination, and resiliency among urban dwell-
ing black emerging adult men. Am J Community Psychol. 
2023;72:48–59.

	17.	 Culyba AJ, Ginsburg KR, Fein JA, Branas CC, Richmond 
TS, Wiebe DJ. Protective effects of adolescent–adult con-
nection on male youth in urban environments. J Adolesc 
Health. 2016;58:237–40.

	18.	 Minh A, Muhajarine N, Janus M, Brownell M, Guhn M. 
A review of neighborhood effects and early child develop-
ment: how, where, and for whom, do neighborhoods mat-
ter? Health Place. 2017;46:155–74.

	19.	 Metzler M, Merrick MT, Klevens J, Ports KA, Ford 
DC. Adverse childhood experiences and life oppor-
tunities: shifting the narrative. Child Youth Serv Rev. 
2017;72:141–9.

	20.	 Pew Charitable Trusts. Philadelphia 2023: State of the 
City. 2023. Available from: https://​www.​pewtr​usts.​org/​
en/​resea​rch-​and-​analy​sis/​repor​ts/​2023/​04/​phila​delph​
ia-​2023-​state-​of-​the-​city.

	21.	 United States Census Bureau. American Fact Finder. 
B17001-Poverty Status in the Past 12 months by sex and 
age. 2011–2015 American Community Surgey. U.S. Cen-
sus Bureau’s American Community Survey Office; 2016. 
Available from: http://​factf​inder2.​census.​gov. Accessed 20 
Apr 2018.

	22.	 Beard JH, Morrison CN, Jacoby SF, Dong B, Smith 
R, Sims CA, et  al. Quantifying disparities in urban fire-
arm violence by race and place in Philadelphia, Penn-
sylvania: a cartographic study. Am J Public Health. 
2017;107:371–3.

	23.	 Hausman AJ, Hohl B, Hanlon AL, Becker J, Branas CC, 
Hayden UT, et  al. Translating community-specified indi-
cators of program success into measurable outcomes. J 
Public Health Manag Pract. 2009;15:E22-30.

	24.	 Crum RM, Lillie-Blanton M, Anthony JC. Neighborhood 
environment and opportunity to use cocaine and other 
drugs in late childhood and early adolescence. Drug Alco-
hol Depend. 1996;43:155–61.

	25.	 Sampson RJ, Raudenbush SW, Earls F. Neighborhoods 
and violent crime: a multilevel study of collective efficacy. 
Science. 1997;277:918–24.

	26.	 Krieger N, Waterman PD, Spasojevic J, Li W, Maduro 
G, Van Wye G. Public health monitoring of privilege 
and deprivation with the index of concentration at the 
extremes. Am J Public Health. 2016;106:256–63.

	27.	 Blevins CA, Weathers FW, Davis MT, Witte TK, Domino 
JL. The posttraumatic stress disorder checklist for DSM-5 
(PCL-5): development and initial psychometric evalua-
tion. J Trauma Stress. 2015;28:489–98.

	28.	 Rush AJ, Trivedi MH, Ibrahim HM, Carmody TJ, Arnow 
B, Klein DN, et al. The 16-Item quick inventory of depres-
sive symptomatology (QIDS), clinician rating (QIDS-C), 
and self-report (QIDS-SR): a psychometric evaluation 
in patients with chronic major depression. Biol Psychiat. 
2003;54:573–83.

	29.	 Yu L, Buysse DJ, Germain A, Moul DE, Stover A, 
Dodds NE, et  al. Development of short forms from the 
PROMIS™ sleep disturbance and sleep-related impair-
ment item banks. Behav Sleep Med. 2012;10:6–24.

	30.	 Baker SP, O’Neill B, Haddon W, Long W. The injury 
severity score: a method for describing patients with mul-
tiple injuries and evaluating emergency care. J Trauma. 
1974;14:187–96.

	31.	 Baker S, O’Neill B. The injury severity score: an update. J 
Trauma. 1976;16:882–5.

	32.	 Hennessy CH, Moriarty DG, Zack MM, Scherr PA, 
Brackbill R. Measuring health-related quality of life 
for public health surveillance. Public Health Rep. 
1994;109:665–72.

	33.	 Mair C, Kaplan GA, Everson-Rose SA. Are there hopeless 
neighborhoods? An exploration of environmental associa-
tions between individual-level feelings of hopelessness and 
neighborhood characteristics. Health Place. 2012;18:434–9.

	34	 Marineau LA, Uzzi M, Buggs SA, Ihenacho N, Campbell 
JC. Risk and protective factors for firearm assault injuries 
among black men: a scoping review of research. Trauma 
Violence Abuse. 2023;25(3):2468–88.

	35.	 Massy, Douglas L, Denton, Nancy M. American apart-
heid: segregation and the making of the American under-
class. Cambridge, Mass: Harvard University Press; 1993.

	36.	 Troxel WM, Haas A, Ghosh-Dastidar B, Holliday SB, 
Richardson AS, Schwartz H, et  al. Broken Windows, 
Broken Zzs: poor housing and neighborhood conditions 
are associated with objective measures of sleep health. J 
Urban Health. 2020;97:230–8.

	37.	 Billings ME, Hale L, Johnson DA. Physical and social 
environment relationship with sleep health and disorders. 
Chest. 2020;157:1304–12.

	38.	 Bowling A, Barber J, Morris R, Ebrahim S. Do percep-
tions of neighbourhood environment influence health? 
Baseline findings from a British survey of aging. J Epide-
miol Community Health. 2006;60:476–83.

	39.	 Cronholm PF, Forke CM, Wade R, Bair-Merritt MH, 
Davis M, Harkins-Schwarz M, et  al. Adverse childhood 
experiences: expanding the concept of adversity. Am J 
Prev Med. 2015;49:354–61.

	40.	 Yu J, Patel RA, Haynie DL, Vidal-Ribas P, Govender T, 
Sundaram R, et  al. Adverse childhood experiences and 
premature mortality through mid-adulthood: a five-decade 
prospective study. The Lancet Regional Health - Ameri-
cas. 2022;15: 100349.

Publisher’s Note  Springer Nature remains neutral with regard 
to jurisdictional claims in published maps and institutional 
affiliations.

https://www.pewtrusts.org/en/research-and-analysis/reports/2023/04/philadelphia-2023-state-of-the-city
https://www.pewtrusts.org/en/research-and-analysis/reports/2023/04/philadelphia-2023-state-of-the-city
https://www.pewtrusts.org/en/research-and-analysis/reports/2023/04/philadelphia-2023-state-of-the-city
http://factfinder2.census.gov

	The Contribution of Adverse Childhood Experiences and Neighborhood Characteristics on Outcomes Experienced by Urban Dwelling Black Men After Serious Traumatic Injury
	Abstract 
	Introduction
	Methods
	Instruments
	Statistical Analysis

	Results
	Samples
	Primary Analysis
	Sensitivity Analysis

	Discussion and Conclusion
	Acknowledgements 
	References


