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Abstract

Objectives.—To explore the association between return to work (RTW) and mental health
outcomes in Black men in Philadelphia recovering from serious traumatic injuries.

Methods.—We analyzed data from 498 Black men aged = 18 years living in Philadelphia who
were admitted to a Level | trauma center for injury between January 2013 and June 2017. We used
multivariable logistic regression to estimate the association between pre-injury occupation, RTW
and depression or PTSD 3 months after hospitalization.

Results.—In adjusted analyses, men who had not RTW at follow-up had higher odds of poor
mental health outcomes than men who had RTW (OR: 2.7, 95% CI: 1.8, 4.2). Additional
significant factors included: younger age, lack of or public health insurance and higher lifetime
experiences of racism.

Conclusions.—The mental health recovery trajectory of injured Black men living in
Philadelphia is associated with RTW and other factors that can influence financial stability and
economic resources.

Policy implications.—Programmatic strategies that seek to optimize recovery after injury in
Black men should include consideration of key structural factors such as employment, financial
stability, and the impact of racism-related exposures.
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One’s ability to work can suddenly and drastically change in the aftermath of a traumatic
injury. Returning to work (RTW) can be a strong indication of healing and rehabilitation and
may play a pivotal role in promoting physical and functional recovery.}:2 This is not
surprising given the long-established relationship between work and health: workers in jobs
with higher earning potential and social capital experience better overall health outcomes.34
This includes better mental health, as work can enhance individual satisfaction, social
connections, and economic security.> Conversely, job loss and unemployment, and the
economic deprivation, social stress, and downward social mobility that may follow, can be
potent threats to health and well-being.6

In uninjured populations, RTW after a period of unemployment is beneficial to mental
health.” The same may be true for populations who lose or have lapses in employment as a
result of injury. However, injuries, particularly those that cause long term limitations, may
limit the opportunities to reap the health benefits of stable work and financial security. In a
recent study in Australia, only half of injured patients reported RTW after 6 months, and 1 in
5 had not returned after 2 years.: Mental health after injury may independently predict the
likelihood of RTW; injured patients who were working prior to injury and who have
symptoms of post-traumatic stress disorder (PTSD) or depression have a lower probability
of RTW than patients without PTSD or depression.8

Different types of jobs and workplaces may hamper or enable the ability of injured people to
RTW. For example, persons employed in “white-collar” jobs (i.e. managerial or professional
jobs) and jobs with lower physical demands are more likely to RTW after injury.110 By
contrast, having lower education, being employed in “blue-collar” work (such as those who
work in agricultural and construction industries), and household poverty are associated with
prolonged disability and delayed RTW after injury.11:12 Although many studies have
explored relationships between work and health, and injury and RTW, few have identified
the unique contribution of RTW after injury on mental health outcomes.13 Rosenthal et al.
found that full-time employment was associated with lower levels of depressive symptoms
and healthier behaviors, suggesting that stress from underemployment after injury may lead
to unhealthy coping strategies like alcohol consumption, cigarette smoking and unhealthy
eating.13

The effects of work on post-injury mental health may be particularly pronounced in
populations that experience social and economic marginalization leading to chronic un- and
underemployment and poverty.1415 Low income and less educated Black workers
experience worse mental health outcomes after job loss than their white counterparts.16
Black workers are also less likely to be employed in occupations that accommodate changes
in physical ability or provide comprehensive disability benefits.1”-18 In addition, Black
workers’ exposure to racism can compound the impact of work environment on
psychological health as an ever present discriminatory factor in the labor market and an
established driver of self-reported stress.>19
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Black men in urban settings across the United States (US) are arguably among the most
vulnerable to cumulative risks for serious injuries, PTSD and depression, and chronic
underemployment and poverty.20 Recent research has demonstrated that Black men who
experience serious injuries in Philadelphia, PA are at high risk for poor mental health
outcomes,?! as their already high exposure to stressors is compounded by the trauma of
injury, treatment in the healthcare system, and return to communities where, in many cases,
their injury occurred.2%22 No previous research has explored the unique contributions of
RTW after injury on mental health outcomes in urban Black men. Therefore, the goals of
this study were two-fold. First, we aimed to describe the extent to which RTW predicts
mental health outcomes in Black men after a serious injury. Second, we aimed to identify the
factors that influence the relationship between RTW and mental health outcomes,
hypothesizing that the type of work performed prior to injury and exposure to racism would
be associated with RTW and mental health.

Data source and variables

This analysis uses data collected from a longitudinal cohort study that explores mental
health outcomes following traumatic injury among Black men. The study consecutively
enrolled 623 Black men aged = 18 years living in the Philadelphia metropolitan region
admitted to Level 1 trauma center with a diagnosis of injury between January 2013 and June
2017. A Level 1 trauma center is a designation indicating that hospital has been accredited at
the State-level, and according to standards codified by the American College of Surgeons
Committee on Trauma, to have every available resource needed to provide total care for any
aspect of severe injuries.23 Eligibility for the study required the ability to speak and
understand English, a normal cognitive status at the time of study entry, and ability to
provide written informed consent. Men were excluded if they had pre-existing cognitive
status dysfunction (e.g., dementia) or were being treated for depression or PTSD at the time
of their injury. The study protocol was reviewed to ensure that it met regulatory and ethical
criteria required to protect the rights and welfare of human research subjects and was
approved by the Institutional Review Board at by the Institutional Review Board at the
University of Pennsylvania.

All participants provided written informed consent prior to any data collection activities and
then provided information at a baseline interview (during hospitalization) on their
demographic characteristics, previous trauma exposures, and other factors that could
influence their mental health outcomes. Participants’ injury characteristics were collected
from the medical record and trauma registry.

Outcome assessment

Participants completed a follow-up interview at approximately 3 months post-discharge,
during which they were assessed for symptoms of depression and PTSD. Depression
symptoms were assessed using the Quick Inventory of Depressive Symptoms (QID-SRyg),
which is a validated self-report scale that assesses the main criteria for Major Depressive
Disorder (in the DSM-1V and DSM-5) and was used as a measurement symptom severity.24
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PTSD was assessed using the PTSD Checklist-5 (PCL-5), which is a validated self-report
scale that corresponds with DSM-5 diagnostic criteria for PTSD.2® Both variables were
dichotomized for analysis and standard cutoff values of participants’ scores were used to
determine whether participants screened positive for depression (score >10) and PTSD
(score >33).26-28 Gjven the high correlation between depression and PTSD scores in this
cohort (r=0.77, p<0.01), the outcome of ‘poor mental health’ is the dependent variable in our
analysis and was defined by score above the standard cutoff for either depression or PTSD.

Post-Injury Work Status

Current employment and type of work were obtained at the baseline interview. At follow-up
interviews, participants were asked whether they returned to the same type of work as before
they were injured with one of four possible responses: “No,” “Yes — but with limitations,”
“Yes — part-time,” and “Yes — no change.” RTW was dichotomized so one category included
RTW in any capacity (any “Yes” response) and the other category comprised men who had
not returned to work. Analysis was conducted among all men regardless of their
employment status at baseline, since being able to work and feel productive may be an
important component of recovery regardless of prior employment status. However, we
anticipated that the impact of RTW might be most acute for men who were in fact employed
at the time of their injury. To explore this further, we also conducted the analysis using the
subset of men who reported being employed at baseline.

Job classification

In order to assess the potential impact of job type, we used the NIOSH Industry and
Occupation Computerized Coding System (NIOCCS) auto-coding system to classify as
many job descriptions as possible into a 2010 Standard Occupational Classification (SOC)
code.29:30 Job texts that were unable to be coded through the auto-coding system were
manually searched and subsequently coded using an online tool.3! Three independent raters
were used to classify each job and ensure reliability of classification; any job where all three
reviewers did not agree was reviewed by the team until consensus was reached. Non-
traditional jobs or jobs that could not be classified according to SOC were manually
assigned their own classification code and characteristics. The job coding was limited to the
23 major occupational groups as defined by NIOSH, which were then collapsed into larger
categories to allow sufficient sample size in each category (Table 1). Of the 498 participants
who were retained at follow-up, job description was non-missing for 465 men (93%).
Among these descriptions, 28 men (6%) reported being on social security or disability, 11
(2%) were full-time students, and one participant reported military service that could not be
further classified, leaving 425 men with job descriptions that could be assessed. Of the 425
men with classifiable jobs, 180 jobs (42%) could not be auto-coded and required review by
the raters. One-hundred fifty-two (36%) of jobs were auto-coded by NIOCCS and 64 of
those jobs were changed/refined based on manual review by the raters. Twenty-two men
reported odd jobs and three men reported illegal or undocumented work, all of which were
classified as ‘Other’ (6%). Jobs for 395 men were classified into 20 categories that were
collapsed into three larger categories: (1) management, professional, and sales; (2) service;
and (3) manual labor. Five men who reported general ‘labor’ as their work were classified
into the larger category of manual labor (Table 1).
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Confounders

Perceptions of exposure to racism were assessed using a modified version of the Perceived
Ethnic Discrimination Questionnaire—Community Version (PEDQ-CV).32 The PEDQ-CV
consists of 17 Likert-scale questions that measure lifetime racial discrimination across
several domains. Previous factor analysis found a discrimination at work subscale that
included four questions related to unfair treatment at work or school; however, factor
analysis of responses in our population did not reveal similar factors.32 This may be because
the original derivation of the work subscale used data from a limited number of Black
participants and most participants were women, whereas our sample is Black men living in
urban areas. For this population, discrimination at work may not be easily separated from
discrimination experiences in other contexts, thus we used the total scale score of lifetime
experience of racism in our analysis. Each question ranged from 1 to 5 (for “never” to
“often”) and we used an average score of all questions; exposure was dichotomized as
having experienced substantial perceived discrimination (“racism”) if the average score was
greater than 2.

Statistical analysis

Results

Bivariate associations between work, screening positive for depression and PTSD, and other
potentially confounding variables were estimated using chi-square statistics for categorical
variables and analysis of variance for continuous variables. Adjusted multivariable logistic
regression (proc logistic) was used to estimate odds ratios and 95% confidence intervals to
explore whether not returning to work (the independent variable) was associated with the
odds of poor mental health (the dependent variable), after adjusting for age (as a continuous
variable) and other categorical confounders including education, experience of racism,
insurance status, and job type. All variables considered for inclusion in the model, along
with their categories, are listed in Table 2; age is described using means with standard
deviations and categorical variables are described using frequencies (N) and row percentages
(%). Area under the ROC curve was used to assist in selecting the best fitting model, with
values closer to 1 indicating better fit. All regression analyses were conducted both with the
full cohort and with a dataset limited to men who reported being employed at the time of
injury. These analyses were conducted using SAS 9.4.

A total of 623 men were enrolled in the parent cohort study and, of these, 503 (81%)
participated in 3-month follow-up interviews and 498 had complete and usable outcome
data. Study participants were interviewed in the hospital when medically stable with follow-
up interviews conducted on average 130 days (~4.3 months) after injury in participants’
homes. The average age of men in this cohort was 37, with ages ranging from 18 to 88 years.
At the time of follow-up, only 37% (n=185) of men had RTW. Before their injury, many
men (38%) worked in manual labor jobs, and a greater proportion of these men had not
RTW at follow-up when compared to men who did other types of work, but the differences
were not statistically significant (Table 2). Forty-one percent of participants reported poor
mental health at follow-up, and not having RTW was strongly associated with screening
positive for both depression (p<0.01) and PTSD (p<0.01) (Table 2).
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Many men reported (41%) having experienced substantial racism (mean score >2) in their
lives prior to injury; just 10% reported never experiencing racism (mean score = 1). Age,
education, type of insurance, and lifetime experience of racism were independently
associated with both RTW and screening positive for depression or PTSD. Participants who
had not RTW were slightly older (p<0.01), had less education (p<0.01), and a higher
proportion reported experiencing racism (p=0.03) compared to men who had RTW after
injury. Overall, 41% of participants had no insurance and 32% had public insurance
(Medicaid or Medicare); a greater proportion of men with public insurance had not RTW
compared to men with other types of insurance (Table 2). The additional variables that were
evaluated but not retained in the final adjusted model due to lack of significant association
with either poor mental health or RTW included: marital status, presence of children in the
household, perceived social support, income, and perceptions of financial insecurity. Income
was associated with poor mental health but not RTW. However, 32% of participants refused
or reported unknown income; of the men who did report their income, over half reported
earning less than $20,000 and no association was observed between self-reported income
and job type (p=0.24).

After adjusting for confounding variables, men who had not RTW had 2.7 times the odds of
poor mental health than men who had RTW (Odds Ratio [OR]: 2.7, 95% Confidence
Interval[Cl]: 1.8, 4.2, Table 3). Age, insurance type, and lifetime experience of racism were
all strong predictors of poor mental health (all p<0.01), with men who had an average racism
score >2 having a substantially higher odds of poor mental health than those who had a
racism score < 2 (OR: 2.4, 95% ClI: 1.6, 3.6, Table 3). Notably, increased age was positively
associated with no RTW negatively associated with screening positive for depression or
PTSD, so the association of no RTW and poor mental health became even stronger after
controlling for age (data not shown). Having public insurance or no insurance was
associated with increased odds of poor mental health (OR: 2.7, 95% CI: 1.5, 4.9; OR: 3.2,
95% CI: 1.8, 5.6; respectively). Among men who reported employment of some kind at the
time of injury (n=258), 43% had RTW at follow-up. After adjusting for confounders, similar
associations between RTW and poor mental health were observed, though the magnitude of
the associations was attenuated (Table 3). In addition, in this model, education was no longer
statistically significant, however, insurance status and experience of racism remained
significantly associated with poor mental health outcomes.

Discussion

This study explored the association between work and mental health outcomes in Black men
in Philadelphia recovering from traumatic injury. Overall, we found 37% of our study
population had RTW in some capacity at post-discharge follow-up; among men employed at
the time of injury, employed in non-manual labor jobs, or with higher education, these
proportions were even higher. This is consistent with previous studies that found 44-46% of
previously employed men had RTW at 6-months after an injury and RTW was associated
with more years of education.10:33 Although the rates of RTW may be consistent with
previous studies, we found that over half of men who had not RTW screened positive for
PTSD or depression. Even when controlling for potentially confounding factors, men who
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had not RTW had more than twice the odds of poor mental health outcomes when compared
with men had RTW.

Contrary to what we hypothesized, the type of job that men held at the time of injury did not
confound the association between RTW and mental health outcomes. Although some
previous studies found that occupation type was not associated with RTW 6 months
following injury,10:33 recent larger studies found that occupation type was an important
factor associated with RTW after 6 months or more.1-2 Notably, these studies focused on
work status at 6 months or more following injury, and our RTW status was assessed earlier;
it may have been too early to observe differences. There were several instances in which it
was difficult to classify participants’ jobs into the standardized jobs types defined by
NIOCCS. It is possible that lack of association between occupation type and mental health
was due to some degree of job type misclassification. Most of the jobs listed by men could
not be coded automatically; although the primary study from which data for this study was
derived was not designed to collect detailed occupational information, previous studies have
found much higher rates of automated occupational coding.34 The inability to reliably code
jobs automatically may, in fact, reflect the complicated nature of the precariousness of work
that cohort members performed prior to injury and that many of these men acquired their
economic resources through multiple jobs across multiple sectors of the economy.

While previous research has identified professional, “white-collar” jobs as health protective,
cohort members who reported employment in management, professional, and sales jobs
reported income that was relatively low, with 75% reporting annual household income below
the median income for Philadelphia and 51% (n=35) reporting income below $20,000. This
speaks to the deep poverty impacting Black men in this cohort, and Black residents of
Philadelphia in general 3> and may be another reason why expected differences were not
observed. Although poverty has declined nationwide, pockets of severe poverty continue,
especially in Philadelphia where the poverty rate has not changed meaningfully since
2015.36 While many of the men in our study were employed at baseline, Black men in
Philadelphia have the highest rates of unemployment of any demographic group in the city.
Furthermore, certain neighborhoods in Philadelphia, including the neighborhoods of many
men in this study, have unemployment rates over 50% higher than the average rate for the
city.3” Thus, in addition to the personal barriers that impede recovery and RTW, these men
may face additional structural barriers that further limit their ability to RTW if they are not
able to return to a job they had prior to their injury.

A substantial proportion of participants presented to the hospital without health insurance
and there are long-standing racial disparities in insurance coverage rates.38 Inadequate
insurance coverage may restrict access to and appropriate use of rehabilitative services after
injury and the ability to access mental health services.1? Although the Affordable Care Act
has expanded access to public insurance, the cost barriers for people without insurance and
with private insurance increased between 1999 and 2010.3% The combination of low income
and increasing cost of accessing services may explain why men with no insurance had a
three-fold increased odds of poor mental health when compared to men with private
insurance.
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In an Australian study of injury outcomes, the perception of having been wronged or
discriminated against in the aftermath of an injuring event was associated with increased risk
of not RTW following injury.#0 Although we were unable to discern perceptions of
discrimination proximate to the injury itself, we found that experiences of racism within and
beyond the workplace to be a significant factor in the relationship between RTW and mental
health outcomes. Although these experiences were measured via self-report instruments and
were not specific to either current or past jobs, it is reasonable to expect that experiences in
seeking, performing and losing work would influence overall perceptions of racism. These
experiences may limit men’s motivation to RTW after injury if their workplace is an
environment in which they feel discriminated against or feel lack social and practical
support, as there is strong evidence that social support is protective against depression and is
associated with increased likelihood of RTW.10:33.41 Experiences of racism may not only
influence likelihood of RTW, but also the ability to fully recover after trauma. Lifetime
experiences of race-based discrimination and systemic racism may limit trust in medical
providers and health seeking behavior, further potentiating poor physical and mental health
outcomes after injury.4243

The findings of this study should be interpreted in the context of its limitations. This is
secondary analysis of a study which was not designed to specifically explore the influence of
work on post-injury outcomes. Therefore, this current study may not have been powered to
detect statistically significant differences in mental health outcomes across multiple types of
work. We were unable to assess the effects of theoretically important confounding or
mediating factors not captured in the parent study such as: access to disability insurance, and
variables that quantify the physical demands of individuals’ work, or the extent of social and
economic support (either at work or at home) available to men following their
hospitalization. Inclusion of these factors in future research may yield more robust models
through which we may better explore the underlying pathways in the complex relationships
between injury, financial security, work, racial discrimination and mental health.
Nonetheless, this study expands on previous associations found between specific
employment and work related factors and health inequalities after injury.*4 It also
demonstrates the importance of structural vulnerabilities*® as influences on the recovery
trajectory of injured Black men living in Philadelphia and likely many other cities in the US.
These are the kinds of vulnerabilities, or risks for negative health outcomes, that hinge on
position within a socioeconomic, political and cultural/normative hierarchy and that take
shape in the way that work and employment, demographic attributes, and social identity
challenge the opportunity to achieve as full a recovery as is possible.45:46

Public and Clinical Health Implications.

This study identifies the importance of supporting Black men living in urban areas to RTW
and enhance their economic security following serious injury, not just as a marker of trauma
recovery, but also as a component of mental health care after hospitalization. Interventions
that support RTW can be situated within or in addition to injury recovery strategies that
enhance engagement with mental health services for patients who meet screening criteria for
depression and PTSD. Our findings further demonstrate the impact that experiences of
racism within and beyond the workplace may play in mental health outcomes after injury.
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ven the prevalence of PTSD and depression in recently injured Black men in Philadelphia,
future research and programmatic strategies should include attention to structural

vulnerabilities after injury including workplace characteristics and work-related stressors to
understand and integrate how those factors influence opportunities for optimal recovery.
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Highlights

For Black men who survive serious injuries, work-related factors are
associated with mental health recovery

Men who had not returned to work had twice the odds of poor mental health
than men who had returned to work

Experiences of racism and health insurance status were also associated with
mental health outcomes after injury
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Table 1.
General occupational and Standard Occupational Classification and other categories of study participants
(N=425).
General category  Standard Occupational Classification (SOC) Category SOC Code N (%)
Management, professional, sales 95 (22)
Management 11 9(2)
Business and financial operations 13 5(1)
Computer and mathematical 15 4(1)
Life, physical, and social science 19 1(0)
Community and social service 21 6 (1)
Education, training, and library 25 2(0)
Arts, design, entertainment, sports and media 27 5(1)
Healthcare practitioners and technical 29 3(1)
Sales and related 41 31(7)
Office and administrative support 43 29 (7)
Service 114 (27)
Healthcare support 31 4(1)
Protective service 33 19 (4)
Food preparation and serving related 35 43 (10)
Building and grounds cleaning and maintenance 37 35 (8)
Personal care and service 39 13(3)
Manual labor 191 (51)
Farming, fishing, and forestry 45 1(0)
Construction and extraction 47 85 (20)
Installation, maintenance, and repair 49 29 (7)
Production 51 19 (4)
Transportation and material moving 53 52 (12)
General ‘labor’ nfa 5(1)
Other 25 (6)
Odd jobs WE 22 (5)
Illegal/unreported work n/a 3(1)
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Descriptive characteristics of study participants by follow-up return to work (RTW) status (N=498)

Table 2.

Variable Category

RTW at follow-up, N(%) P value
No (n=313) Yes (n=185)

Age (mean, StDev)

38.9(16.1) 334(137)  <0.001

Baseline employment status 0.003
Employed 148 (57.4) 110 (42.6)
Unemployed 136 (72.3) 52 (27.7)
Homemaker/Student/Retired 29 (55.7) 23 (44.2)

Job classification 0.22
Management, professional, sales 52 (54.7) 43 (45.3)

Service 69 (60.5) 45 (39.5)
Manual labor 125 (64.7) 67 (35.3)
Other 16 (64.0) 9 (36.0)
Missing or non-working 53 (71.6) 21(28.4)

Needed to but couldn’t see a doctor because of cost 0.21
Yes 116 (67.4) 56 (32.6)

No 195 (60.2) 129 (39.8)

Insurance <0.01
Private insurance 60 (54.1) 51 (45.9)

Public insurance 119 (74.4) 41 (25.6)
No insurance/self-pay 122 (59.2) 84 (40.8)
Missing or unknown 12 (57.1) 9 (42.9)

Income category 0.36

Less than 20K 129 (67.5) 62 (32.5)
Between 20 and 40K 52 (59.1) 36 (40.9)
Greater than 40K 33(56.9) 25(43.1)
Unknown 91 (62.8) 54 (37.2)

Refused 8 (50.0) 8 (50.0)

Education <0.01
Less than HS 78 (72.9) 29 (27.1)

HS diploma/GED 160 (64.3) 89 (35.7)

More than HS 75 (52.8) 67 (47.2)
Discrimination at work subscale (>2) 0.03
No 185 (59.3) 127 (40.7)

Yes 128 (68.8) 58 (31.2)
Discrimination (full scale >2) 0.03
No 172(58.9) 120 (41.1)

Yes 141(68.4) 65 (31.6)

Depression screen positive <0.01

No
Yes
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Variable Category

RTW at follow-up, N(%) P value

No (n=313) Yes (n=185)
PTSD screen positive <0.01
No 205(57.7) 150 (42.3)
Yes 108 (75.5) 35 (24.5)
Poor Mental Health (PTSD or Depression) <0.01
No 160 (54.2) 135 (45.8)
Yes 153 (75.4) 50 (24.6)
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Relative odds of poor mental health (PSTD or depression) after injury among all participants and among

participants employed at baseline

Table 3.

All participants (N=498)

Employed at baseline (N=258)

95% Confidence 95% Confidence

Variable OR Interval OR Interval
Area under ROC curve 0.733 0.727
Not returning to work 2.7 1.8,4.2 2.1 1.2,3.8
Age 0.97 0.96, 0.98 0.97 0.95, 0.99
Education

HS/GED (vs More than HS) 1.4 0.86, 2.3 1.2 0.60, 2.3

Less than HS (vs More than HS) 1.9 1.0,34 1.9 0.76, 4.7
Racism (yes vs no) 24 1.6,3.6 2.0 1.2,3.6
Insurance

Public vs. Private 2.7 15,49 3.0 1.3,6.8

No insurance/self-pay vs. Private 3.2 1.8,5.6 25 1.2,5.2

Missing vs. Private 2.7 0.96,7.8 1.8 042,74
Job type

Manual labor vs. management 1.2 0.69, 2.2 1.6 0.73,35

Service vs. management 0.81 043,15 1.3 0.58, 3.1

Other vs. management 0.67 0.25,1.8 0.77 0.14,4.2

Missing vs. management 14 0.68, 2.8 2.6 0.69, 9.9
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