
International  Journal  of

Environmental Research

and Public Health

Article

Examining the Association between Trauma Exposure
and Work-Related Outcomes in Women Veterans

Megan E. Sienkiewicz 1, Aneline Amalathas 2, Katherine M. Iverson 1,3, Brian N. Smith 1,3

and Karen S. Mitchell 1,3,*
1 National Center for PTSD Women’s Health Sciences Division, VA Boston Healthcare System,

Boston, MA 02130, USA; megan.sienkiewicz@va.gov (M.E.S.); katherine.Iverson@va.gov (K.M.I.);
Brian.Smith12@va.gov (B.N.S.)

2 Ochsner Clinical School, University of Queensland, New Orleans, LA 70121, USA;
anelineamalathas@gmail.com

3 Department of Psychiatry, Boston University School of Medicine, Boston, MA 02118, USA
* Correspondence: Karen.Mitchell5@va.gov; Tel.: +1-857-364-2149

Received: 27 April 2020; Accepted: 19 June 2020; Published: 25 June 2020
����������
�������

Abstract: Women veterans have high rates of trauma exposure, including military sexual trauma
(MST), which are associated with numerous health and psychosocial consequences. However,
associations between trauma history and work-related outcomes are less well-characterized.
We examined whether military-related and non-military trauma types were associated with
work-related outcomes and whether posttraumatic stress disorder (PTSD) and depression symptoms
mediated these associations. A total of 369 women veterans completed up to two mailed surveys,
12 months apart, assessing trauma exposure, depression and PTSD symptoms, occupational
functioning, and employment status (unemployed, out of the workforce, employed). Participants
reported high rates of trauma exposure. Nearly half (47.5%) were out of the workforce. Military-related
trauma, military sexual assault, and adult sexual assault were associated with worse occupational
functioning. Only PTSD symptoms mediated associations between trauma types and occupational
functioning. No trauma types were significantly directly associated with employment status;
however, PTSD and depression symptoms mediated associations between trauma types and being
out of the workforce. Findings can inform screening for military trauma exposures, mental health,
and work-related needs among women veterans.

Keywords: traumatic stress; military trauma; PTSD; depression; unemployment; occupational health;
veterans’ health

1. Introduction

The majority (51–69%) of women in the U.S. report trauma exposure at some point in their lives [1],
including adult and childhood sexual assault and physical assault, and intimate partner violence
(IPV). Women veterans experience particularly high rates of lifetime trauma exposure (i.e., 81–93%) [2],
including military sexual trauma (MST) [3], defined as sexual harassment and/or sexual assault
experiences during military service. The latest Department of Defense (DoD) annual report on sexual
assault in the military [4] reported that 24.2% of active duty females experienced sexual harassment
during the 2018 fiscal year and 6.2% experienced sexual assault during the same period. Women
veterans also report high rates of interpersonal violence in general, e.g., 37% of a sample of women
veterans reported past-year intimate partner violence (IPV) [5]. Further, an unprecedented number
of women in the military are exposed to combat trauma, which has been linked to increased rates of
posttraumatic stress disorder (PTSD), depression, and alcohol misuse [6,7]. In addition to physical
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and mental health consequences, trauma exposure can contribute to impaired occupational functioning
among veterans [8], although this has been studied less frequently, particularly among women.

Relatively little is known about the relationship between trauma and work-related outcomes,
including employment and occupational functioning. The majority of previous studies have focused
on PTSD symptoms and diagnoses, rather than types of trauma exposure, and employment-related
outcomes. Symptom severity of PTSD has been negatively associated with work-related quality of
life among veterans [9,10]. Vogt and colleagues [11] found that women veterans with probable PTSD
were more likely to report impaired work performance and nearly twice as likely than those without
probable PTSD to report job dissatisfaction. Further, veterans with a lifetime diagnosis of PTSD were
less likely to be currently working than veterans without PTSD and employed veterans with PTSD
earned on average 16% less per hour than those without PTSD [12].

Of the studies examining the impact of trauma exposures specifically on work-related outcomes,
one found that women exposed to interpersonal violence (e.g., assault) resulting in hospitalization were
less often gainfully employed (30%) than women who were not exposed to such violence (65%) [13].
Women who experienced interpersonal violence, including rape, sexual assault, IPV, and stalking,
reported greater levels of mental health-related dysfunction, disability, and impaired quality of
life [14]. Recent sexual trauma (including sexual harassment and sexual assault) among female military
personnel was associated with significantly higher odds of work functioning-related difficulties due to
physical and mental health [15]. In a recent study of post-9/11 male and female veterans, physical,
psychological, and sexual IPV experiences were associated with lower job satisfaction and employment
functioning [16].

Several studies have examined the impact of military-specific trauma exposures, including warfare
and MST, on occupational outcomes among male and female veterans. A recent study found that
warfare exposure predicted worse occupational satisfaction for men and women [10]. In the same
study, sexual harassment during military service had negative implications for work-related quality of
life; this association was mediated by PTSD, depression, and alcohol misuse symptom severity [10].

Despite these findings, little is known about the impact of specific types of trauma exposure on
work-related outcomes. Combat trauma or interpersonal violence, considered among the most severe
and impactful exposures [17], may differentially impact employment and occupational functioning;
however, their differential impact on employment and occupational functioning has not been examined.
In addition, the contribution of childhood assault to work-related outcomes has received little attention
in the literature. Childhood assault, including physical and sexual assault, has been associated with
a wide range of negative outcomes including neurodevelopmental and psychosocial developmental
delays, increased risk of deviant social behaviors, learning and attention difficulties, depression,
suicide, substance abuse, and teen pregnancy [18]. It also may increase the risk for adult-onset
trauma and has been linked to outcomes including, but not limited to, increased risk of stressful life
events, low income, medical conditions, anxiety, PTSD symptoms, depression, suicidality, and alcohol
abuse [18–23]. To the best of our knowledge, no direct associations between childhood assault
and impaired occupational functioning have been found. However, PTSD, emotion regulation,
and interpersonal problems in those with histories of childhood assault have been associated with
impaired role functioning [20], suggesting that childhood assault might be indirectly associated with
work-related outcomes. Additionally, childhood assault and its effects on employment status have been
underexplored and relatively inconclusive. Zielinkski [23] reported that those physically assaulted
during childhood were 140% more likely to be unemployed in adulthood compared to non-victims
of childhood maltreatment; yet Sansone, Leung, and Wiederman [24] found no association between
childhood physical assault and employment variables. One study found that childhood sexual assault
was associated with an increased likelihood of being fired as well as an increased number of full-time
positions throughout adulthood [24], while another noted no difference in unemployment rates between
childhood sexual assault survivors and those with no past childhood maltreatment [23].
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This study contributes to these gaps in the literature by examining the effects of multiple types
of traumatic experiences on employment status and occupational functioning in a sample of women
veterans, who report lower rates of employment and lower median salaries compared to their
male counterparts [11]. We hypothesized that women with histories of trauma exposure would
have poorer work-related outcomes compared to women without trauma histories. Considering
female veterans’ high rates of trauma exposure and unemployment, we also hypothesized that
these associations would be strongest for military-related traumas, compared to other adulthood
and childhood trauma exposures. Given previous findings that trauma exposure may be indirectly
associated with work-related outcomes [10,20], PTSD and depression symptoms were examined as
possible mediating variables.

2. Materials and Methods

2.1. Participants

Data for the present study are derived from a previous study regarding IPV among female
New England Veterans Health Administration patients [25]. The original study was planned as
a cross-sectional, but was later expanded to assess mental health symptoms and functioning over
time. To investigate outcomes over time, participants were administered two mail surveys 12
months apart in 2012 (Time 1; T1) and 2013 (Time 2; T2). The current study is a secondary analysis
of these data. A potential participant pool of 700 female veterans was randomly selected using
the Veterans Health Administration Corporate Data Warehouse. Of this sampling pool, 581 veterans
with locatable addresses were sent a survey, and 369 (63.5%) responded to the T1 survey. Of the 369
T1 participants, 216 agreed to be re-contacted and 198 responded to a T2 follow-up survey (79.8%
response rate). The majority of the 369 participants identified as White or Caucasian (83.5%); 2.4%
were of Hispanic/Latino origin or descent, 4.3% were American Indian or Alaskan Native, 0.3% were
Pacific Islander, 0.5% were Asian, 8.1% were African American or Black, and 4.1% identified as “other”
race (categories are not mutually exclusive). Their mean age was 55.7 (SD = 17.2).

2.2. Data Collection

Data were collected using a modified Dillman [26] multiple mailing strategy. At each time
point, the survey procedures were as follows: (a) an informed consent fact sheet, survey instrument,
and $10 cash incentive were mailed to potential participants; (b) two weeks later, a thank you postcard
and reminder to respond were sent to all potential participants; and (c) four weeks later, another copy
of the survey and $10 cash incentive were mailed to all potential participants who had not responded.

2.3. Measures—Time 1

2.3.1. Trauma History Screen (THS)

The THS is a 14-item assessment of trauma exposure [27]. Respondents answer “Yes” or
“No” to each potentially traumatic event. We included the following trauma exposures, coded 0/1:
childhood physical assault, adult physical assault, childhood sexual assault, adult sexual assault,
and military-related trauma (i.e., during military service, saw something horrible or was scared badly).
In the development sample, the THS had high convergent validity when compared to other trauma
screens [27].

2.3.2. Military Sexual Trauma (MST) Screen

The MST Screen consists of two items used to screen for MST in Veterans Health Administration:
“While you were in the military . . . Did you receive uninvited and unwanted sexual attention (e.g.,
touching, cornering, pressure for sexual favors or verbal remarks)? Did someone ever use force or
threat of force to have sexual contact with you against your will?” Screening positive for MST using
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these items has been associated with higher rates of mental health conditions [28]. We examined sexual
harassment and assault individually and also created a dichotomous variable indicating whether
participants answered “Yes” to either of the two items.

2.3.3. Employment

Participants were asked to mark all applicable current employment options, including “Working
for pay full-time (>30 h/week)”, “Working for pay part-time (<30 h/week)”, “Working as volunteer (no
pay)”, “Student in high school, job training, or college degree program”, “Homemaker”, “Not working
but actively looking for work”, “Not working and not looking for work”, “Retired”, and “Unable
to work”. Participants who reported working full time or part time were classified as employed.
Participants who reported being not employed but were looking for work were classified as unemployed.
Participants who reported being unable to work, retired, or unemployed and not looking for work were
considered out of the workforce. Participants who reported being a student, volunteer, or homemaker
and did not also fall into one of the aforementioned categories were excluded from analyses.

These employment categories are similar to those described by the U.S. Bureau of Labor
Statistics [29], except that we were unable to separate individuals who were actively looking for work
vs. “discouraged workers” who have looked for work in the past 12 months but not within the past 4
weeks. Further, unlike the Bureau of Labor Statistics, we excluded students and homemakers from
the “out of the workforce” category in order to separate presumably higher functioning patients from
those who are potentially unable to work due to disability, consistent with other recent studies [30,31].

2.3.4. The Center for Epidemiologic Studies-Depression Scale (CES-D)

The CES-D [32] is a 20-item self-report measure of depression symptoms. Questions target
depressive symptomatology components and lead with “How often in the past week . . . ” to get
an idea of the participant’s current state. Respondents choose from 4 responses, ranging from “Rarely
or none of the time” to “Most or all of the time”. Frequency of symptom occurrence was measured
from 0 to 3. Scores range from 0 to 60, with higher scores indicating more symptoms. Cronbach’s alpha
in this study was 0.80.

2.3.5. The Posttraumatic Stress Disorder Checklist (PCL)

The PCL is a self-report assessment of Diagnostic and Statistical Manual of Mental Disorder-IV [33]
PTSD symptoms and consists of 17 items [34]. Respondents use a 5-point scale to report the level to
which they have been bothered by each symptom in the past month. Possible responses range from
“Not at all” to “Extremely”. Items are summed to create an overall severity score. Cronbach’s alpha in
this study was 0.96.

Covariates: included Time 1 age and education.

2.4. Measures—Time 2

Employment status was assessed again at Time 2.

Inventory of Psychosocial Functioning

The Inventory of Psychosocial Functioning (IPF) [35,36] is an assessment of potential impairments
in functioning over multiple domains, such as family relationships and self-care. The IPF has exhibited
high levels of convergent validity with other impairment measures [35,36]. We analyzed the 21 items
that assess occupational health as measured by difficulties at work. Respondents who reported being
employed (paid for full or part-time work or as a volunteer; n = 90) in the past 30 days were asked
about functioning during this time frame. Response options to this items use a 7-point scale ranging
from “Never” to “Always”. Scores range from 0 to 100; we recoded this measure so that higher scores
indicate better occupational functioning. Cronbach’s alpha in this study was 0.75.
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2.5. Statistical Analyses

Descriptive statistics, using IBM SPSS Statistics 20 (IBM, Armonk, NY, USA), were used to
calculate the proportion of participants who endorsed each trauma type and who were employed
or unemployed. Regression models were estimated using Mplus 7.0 [37]. Each trauma type was
included as an independent variable in separate regression models. Multiple linear regression models
were estimated to investigate associations between trauma types and Time 2 occupational functioning.
Multinomial logistic regression models were used to investigate associations between trauma types
and a three-category employment variable (employed, unemployed, and out of the workforce at Time
2). We calculated McFadden’s R2 values, which reflect the level of improvement of the estimated
model compared to the null model, for models with employment status as the dependent variable as
1-(loglikelihood of the estimated model/loglikelihood of the null model).

We examined the potential mediating roles of depression and PTSD symptoms, respectively, for
all models as independent variables may be indirectly associated with outcomes, even in the absence
of direct effects [38]. Time 1 PCL or CES-D scores, respectively, were used as mediators. In Mplus,
mediation is typically investigated using bootstrap estimates to obtain confidence intervals for
the indirect effect in models with continuous outcomes. This option is not available for nominal
outcomes, however. Thus, for models with employment status as the dependent variable, we used
the Model Constraint command to create the product term by multiplying the coefficients for the path
from the independent variable to the mediator and from the mediator to the dependent variable.
Bootstrapping was used to calculate a 95% confidence interval to test the significance of the product
term [37].

In order to account for missing data, we examined which Time 1 variables were associated with
participation in the Time 2 survey. Based on Time 1 data, we found that Time 2 participants were
significantly younger (T295 = 3.68, p < 0.001) and more educated (T357 = −2.25, p = 0.03) compared to
Time 1 only participants. In addition, 53.4% of participants who were out of the workforce at Time 1 did
not complete the Time 2 survey (χ2 = 7.52, df = 1, p = 0.01). Time 1 PCL (T333 =−0.76, p = 0.45) and CES-D
scores (T248 = −0.49, p = 0.63) were not associated with Time 2 participation. A higher proportion of
Time 2 participants endorsed MST (χ2 = 4.98, df = 1, p = 0.03) and adulthood sexual assault (χ2 = 7.01,
df = 1, p = 0.01) compared to Time 1 only participants. Therefore, we addressed missing data in
the total sample by including Time 1 age and education as well as a dummy variable representing being
out of the workforce in all models. For the linear regression models with occupational functioning
as an outcome, we restricted the sample to the 90 respondents who completed the occupational
functioning measure at Time 2 (as described in the Measures section) and then used full information
maximum likelihood to analyze all available data. For the multinomial logistic regression models with
employment status as the dependent variable, we included all participants and analyzed all available
data via robust maximum likelihood.

2.6. Ethical Considerations

This study was approved by the International Review Board at VA Boston Healthcare System
on 31 October 2011 (IRB #2606). All participants received an informed consent fact sheet with survey
materials. Data can be shared via a Freedom of Information Act Request.

3. Results

In our sample, 76 participants were employed (38.4%), nine were unemployed (4.5%), and 93
were out of the workforce (47.5%). Rates of trauma exposure were as follows: childhood sexual assault
(25.3%), childhood physical assault (17.2%), adult sexual assault (36.4%), adult physical assault (20.2%),
military-related trauma (38.9%), and any MST (54.5%); 54.0% of women reported military sexual
harassment (MSH) and 26.8% reported military sexual assault (MSA).
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See Table 1 for a summary of linear regression models assessing associations between military
and non-military trauma types and occupational functioning.

Table 1. Associations between trauma exposures and occupational functioning.

Independent Variable
Occupational Functioning

B β SE p R2 95% CI

Military sexual trauma −2.95 −0.12 2.51 0.24 0.07 −7.87, 1.98
Military sexual assault −6.56 −0.24 2.82 0.02 * 0.12 −12.08, −1.04

Military sexual harassment −3.29 −0.14 2.55 0.20 0.08 −8.29, 1.71
Military-related trauma −7.01 −0.29 * 2.55 0.01 * 0.14 −12.01, −2.00
Adult physical assault −4.43 −0.14 3.21 0.17 0.07 −10.72, 1.85
Adult sexual assault −6.93 −0.27 2.58 0.01 * 0.13 −11.99, −1.87

Childhood physical assault −4.33 −0.14 3.12 0.17 0.07 −10.45, 1.79
Childhood sexual assault −2.03 −0.07 3.13 0.52 0.05 −8.16, 4.10

Note: SE = standard error, CI = confidence interval. Higher occupational functioning scores indicate better outcomes.
All models controlled for Time 1 age, education, and employment status. n = 90 because only women who reported
being employed or volunteering in the past 30 days completed the occupational functioning measure and were
included in the analyses. * p < 0.05.

MSA, adult sexual assault, and military-related trauma were associated with occupational
functioning, such that women who had experienced these traumas reported lower (worse)
occupational functioning.

See Table 2 for a summary of multinomial logistic regression models assessing associations
between military and non-military trauma types and employment.

Table 2. Associations between trauma exposures and employment status.

Path B β SE p R2 OR 95% CI

Unemployed
MST→ Unemployed −0.09 −0.07 0.76 0.91 0.03 0.91 −1.57, 1.39
MSA→ Unemployed −0.43 −0.28 1.18 0.71 0.08 0.65 −2.75, 1.89
MSH→ Unemployed −0.06 −0.05 0.75 0.94 0.03 0.94 −1.53, 1.41
MRT→ Unemployed −0.22 −0.16 0.90 0.81 0.03 0.80 −198, 1.54
APA→ Unemployed 1.68 0.70 0.85 0.05 0.03 5.35 0.002, 3.35
ASA→ Unemployed −0.53 −0.33 0.83 0.52 0.03 0.59 −2.16, 1.10
CPA→ Unemployed 0.86 0.46 0.75 0.25 0.03 2.36 −0.60, 2.32

CSA→ Unemployed a – – – – – – –
Out of the Work Force (OOWF)

MST→ OOWF 0.23 0.04 0.58 0.70 0.03 b 1.26 −0.92, 1.37
MSA→ OOWF 0.64 0.10 0.66 0.33 0.08 b 1.91 −0.65, 1.94
MSH→ OOWF 0.29 0.05 0.60 0.63 0.03 b 1.33 −0.88, 1.46
MRT→ OOWF −0.1 −0.002 0.62 0.99 0.03 b 0.99 −1.22, 1.19
APA→ OOWF 0.53 0.07 0.60 0.38 0.03 b 1.70 −0.64, 1.70
ASA→ OOWF −0.04 −0.01 0.69 0.95 0.03 b 0.96 −1.40, 1.32
CPA→ OOWF −0.77 −0.11 0.87 0.38 0.03 b 0.46 −2.47, 0.94
CSA→ OOWF 0.14 0.02 0.78 0.86 0.03 b 1.15 −1.39, 1.67

Note: MST = military sexual trauma, MSA = military sexual assault, MSH = military sexual harassment,
MRT = military-related trauma, APA = adult physical assault, ASA = adult sexual assault, CPA = child physical
abuse, CSA = child sexual abuse, SE = standard error, OR = odds ratio, CI = confidence interval. ORs reflect
the likelihood of the outcome for no exposure vs. exposure. Betas and ORs reflect the odds of being unemployed
or out of the workforce, respectively, relative to being employed. Trauma exposure was assessed at Time 1;
employment status was assessed at Time 2. Models are adjusted for Time 1 age, education, and employment
status. Nagelkerke’s R2 is reported for logistic regression models. a no participants reporting a history of childhood
sexual abuse were classified as unemployed. b McFadden’s R2 values are reported for the overall model with
the 3-category employment status (employed, unemployed, and out of the workforce) variable as the dependent
variable. Therefore, McFadden’s R2 values are identical for the unemployed and out of the workforce categories.

No trauma types were directly associated with employment status.
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We also examined depression and PTSD symptoms as mediators of the associations between
military-related and non-military related traumas and occupational functioning and employment
status, respectively. Due to the high correlation between CESD-D scores and PCL scores (r = 0.83),
we analyzed these variables in separate models. See Tables 3 and 4 for full mediation model results
with employment status as the outcome.

Table 3. Associations between trauma exposure and employment status, with depression symptoms as
a mediator.

Path B β SE p R2 OR 95% CI

Military Sexual Trauma (MST)
Unemployed

MST→ CESD→ Unemployed
MST→ CESD (a) 6.04 0.31 1.09 <0.001 0.09 – 3.90, 8.18

CESD→ Unemployed (b) 0.08 0.77 0.04 0.06 – 1.08 −0.004, 0.16
MST→ Unemployed (c) −0.09 −0.07 0.76 0.91 0.03 0.91 −1.57, 1.39

MST→ CESD→ Unemployed (ab) 0.47 – 0.27 0.08 – – −0.05, 0.99
MST→ Unemployed with CESD (c’) −0.60 −0.30 0.88 0.49 0.02 0.55 −2.32, 1.12

Out of the Workforce (OOWF)
MST→ CESD→ OOWF

MST→ CESD (a) 6.04 0.31 1.09 <0.001 0.09 – 3.90, 8.18
CESD→ OOWF (b) 0.12 0.35 0.04 0.01 – 1.12 0.03, 0.20
MST→ OOWF (c) 0.23 0.04 0.58 0.70 0.03 b 1.26 −0.92, 1.37

MST→ CESD→ OOWF (ab) 0.7 – 0.31 0.02 – – 0.10, 1.30
MST→ OOWF with CESD (c’) −0.39 −0.06 0.56 0.49 0.02 b 0.68 −1.48, 0.70
Military Sexual Assault (MSA)

Unemployed
MSA→ CESD→ Unemployed

MSA→ CESD (a) 6.59 0.30 1.34 <0.001 0.09 – 3.97, 9.21
CESD→ Unemployed (b) 0.09 0.77 0.04 0.04 – 1.09 0.004, 0.17
MSA→ Unemployed (c) −0.43 −0.28 1.18 0.71 0.08 0.65 −2.75, 1.89

MSA→ CESD→ Unemployed (ab) 0.56 – 0.29 0.05 – – −0.01, 1.13
MSA→ Unemployed with CESD (c’) −1.22 −0.50 1.54 0.43 0.02 0.29 −4.24, 1.79

Out of the Workforce (OOWF)
MSA→ CESD→ OOWF

MSA→ CESD (a) 6.59 0.30 1.34 <0.001 0.09 – 3.97, 9.21
CESD→ OOWF (b) 0.12 0.34 0.05 0.01 – 1.12 0.03, 0.21
MSA→ OOWF (c) 0.64 0.10 0.66 0.33 0.08 b 1.91 −0.65, 1.94

MSA→ CESD→ OOWF (ab) 0.76 – 0.35 0.03 – – 0.08, 1.44
MSA→ OOWF with CESD (c’) 0.01 0.001 0.70 0.99 0.02 b 1.01 −1.35, 1.37

Military Sexual Harassment (MSH)
Unemployed

MSH→ CESD→ Unemployed
MSH→ CESD (a) 6.16 0.31 1.08 <0.001 0.10 – 4.05, 8.27

CESD→ Unemployed (b) 0.08 0.78 0.04 0.07 – 1.08 −0.01, 0.16
MSH→ Unemployed (c) −0.06 −0.05 0.75 0.94 0.03 0.94 −1.53, 1.41

MSH→ CESD→ Unemployed (ab) 0.48 – 0.28 0.08 – – −0.06, 1.02
MSH→ Unemployed with CESD (c’) −0.58 −0.29 0.88 0.51 0.02 0.56 −2.30, 1.14

Out of the Workforce (OOWF)
MSH→ CESD→ OOWF

MSH→ CESD (a) 6.16 0.31 1.08 <0.001 0.10 – 4.05, 8.27
CESD→ OOWF (b) 0.12 0.35 0.05 0.01 – 1.12 0.03, 0.20
MSH→ OOWF (c) 0.29 0.05 0.60 0.63 0.03 b 1.33 −0.88, 1.46

MSH→ CESD→ OOWF (ab) 0.72 – 0.31 0.02 – – 0.11, 1.33
MSH→ OOWF with CESD (c’) −0.36 −0.06 0.56 0.52 0.02 b 0.70 −1.47, 0.74
Military Related Trauma (MRT)

Unemployed
MRT→ CESD→ Unemployed

MRT→ CESD (a) 8.94 0.44 1.06 <0.001 0.20 – 6.87, 11.02
CESD→ Unemployed (b) 0.09 0.84 0.04 0.05 – 1.09 0.000, 0.17
MRT→ Unemployed (c) −0.22 −0.16 0.90 0.81 0.03 0.80 −1.98, 1.54

MRT→ CESD→ Unemployed (ab) 0.77 – 0.40 0.06 – – −0.02, 1.55
MRT→ Unemployed with CESD (c’) −0.98 −0.48 0.97 0.31 0.02 0.38 −2.87, 0.91
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Table 3. Cont.

Path B β SE p R2 OR 95% CI

Out of the Workforce (OOWF)
MRT→ CESD→ OOWF

MRT→ CESD (a) 8.94 0.44 1.06 <0.001 0.20 – 6.87, 11.02
CESD→ OOWF (b) 0.14 0.39 0.06 0.03 – 1.14 0.02, 0.25
MRT→ OOWF (c) −0.1 −0.002 0.62 0.99 0.03 b 0.99 −1.22, 1.19

MRT→ CESD→ OOWF (ab) 1.21 – 0.58 0.04 – – 0.07, 2.34
MRT→ OOWF with CESD (c’) −1.05 −0.15 0.82 0.20 0.02 b 0.35 −2.65, 0.55
Adult Physical Assault (APA)

Unemployed
APA→ CESD→ Unemployed

APA→ CESD (a) 9.98 0.05 1.30 <0.001 0.16 – 7.42, 12.55
CESD→ Unemployed (b) 0.05 0.34 0.04 0.20 – 1.05 −0.03, 0.12
APA→ Unemployed (c) 1.68 0.70 0.85 0.05 0.03 5.35 0.002, 3.35

APA→ CESD→ Unemployed (ab) 0.46 – 0.36 0.21 – – −0.25, 1,17
APA→ Unemployed with CESD (c’) 1.30 0.25 0.89 0.14 0.02 3.68 −0.43, 3.04

Out of the Workforce (OOWF)
APA→ CESD→ OOWF

APA→ CESD (a) 9.98 0.05 1.30 <0.001 0.16 – 7.42, 12.55
CESD→ OOWF (b) 0.12 0.11 0.05 0.03 – 1.11 0.01, 0.20
APA→ OOWF (c) 0.53 0.07 0.60 0.38 0.03 b 1.70 −0.64, 1.70

APA→ CESD→ OOWF (ab) 1.07 – 0.51 0.03 – – 0.08, 2.06
APA→ OOWF with CESD (c’) −0.23 0.07 0.58 0.70 0.02 b 0.80 −1.37, 0.91

Adult Sexual Assault (ASA)
Unemployed

ASA→ CESD→ Unemployed
ASA→ CESD (a) 6.99 0.33 1.19 <0.001 0.11 – 4.65, 9.32

CESD→ Unemployed (b) 0.08 0.77 0.04 0.05 – 1.09 0.002, 0.17
ASA→ Unemployed (c) −0.53 −0.33 0.83 0.52 0.03 0.59 −2.16, 1.10

ASA→ CESD→ Unemployed (ab) 0.59 – 0.31 0.05 – – −0.01, 1.18
ASA→ Unemployed with CESD (c’) −1.18 −0.51 1.02 0.25 0.02 0.31 −3.17, 0.82

Out of the Workforce (OOWF)
ASA→ CESD→ OOWF

ASA→ CESD (a) 6.99 0.33 1.19 <0.001 0.11 – 4.65, 9.32
CESD→ OOWF (b) 0.11 0.33 0.05 0.02 – 1.12 0.01, 0.21
ASA→ OOWF (c) −0.04 −0.01 0.69 0.95 0.03 b 0.96 −1.40, 1.32

ASA→ CESD→ OOWF (ab) 0.77 – 0.37 0.04 – – 0.05, 1.48
ASA→ OOWF with CESD (c’) −0.64 −0.09 0.68 0.35 0.02 b 0.53 −1.97, 0.69
Child Physical Assault (CPA)

Unemployed
CPA→ CESD→ Unemployed

CPA→ CESD (a) 4.36 0.17 1.33 0.001 0.03 – 1.75, 6.97
CESD→ Unemployed (b) 0.06 0.65 0.04 0.11 – 1.06 −0.01, 0.14
CPA→ Unemployed (c) 0.86 0.46 0.75 0.25 0.03 2.36 −0.60, 2.32

CPA→ CESD→ Unemployed (ab) 0.27 – 0.19 0.15 – – −0.10, 0.64
CPA→ Unemployed with CESD (c’) 0.58 0.24 0.79 0.47 0.02 1.79 −0.98, 2.14

Out of the Workforce (OOWF)
CPA→ CESD→ OOWF

CPA→ CESD (a) 4.36 0.17 1.33 0.001 0.03 – 1.75,6.97
CESD→ OOWF (b) 0.12 0.34 0.05 0.02 – 1.13 0.02, 0.22
CPA→ OOWF (c) −0.77 −0.11 0.87 0.38 0.03 b 0.46 −2.47, 0.94

CPA→ CESD→ OOWF (ab) 0.52 – 0.28 0.06 – – −0.03, 1.06
CPA→ OOWF with CESD (c’) −1.28 −0.15 0.81 0.11 0.02 b 0.29 −2.86, 0.30

Child Sexual Assault (CSA)
Unemployed

CSA→ CESD→ Unemployed
CSA→ CESD (a) 4.32 0.19 1.28 0.001 0.04 – 1.81, 6.82

CESD→ Unemployed (b) 0.07 0.32 0.04 0.09 – 1.07 −0.01, 0.15
CSA→ Unemployed (c) a – – – – – – –

CSA→ CESD→ Unemployed (ab) a – – – – – – –
CSA→ Unemployed with CESD (c’) a – – – – – – –
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Table 3. Cont.

Path B β SE p R2 OR 95% CI

Out of the Workforce (OOWF)
CSA→ CESD→ OOWF

CSA→ CESD (a) 4.32 0.19 1.28 0.001 0.04 – 1.81, 6.82
CESD→ OOWF (b) 0.11 0.32 0.05 0.03 – 1.11 0.01, 0.20
CSA→ OOWF (c) 0.14 0.02 0.78 0.86 0.03 1.15 −1.39, 1.67

CSA→ CESD→ OOWF (ab) 0.46 – 0.26 0.08 – – −0.05, 0.97
CSA→ OOWF with CESD (c’) −0.22 −0.03 0.82 0.79 0.02 0.81 −1.82, 1.39

Note: CESD = Center for Epidemiological Studies-Depression Scale, SE = standard error, OR = odds ratio,
CI = Confidence Interval. a = direct path from the trauma type to the mediator, b = direct path from the mediator
to unemployment status, c = direct path from the trauma type to unemployment status, ab = indirect effect from
the trauma type to unemployment status via the mediator, c’ = direct path from trauma type to unemployment
status with the mediator in the model. Trauma exposure and depression symptoms were assessed at Time 1;
employment status was assessed at Time 2. Models are adjusted for Time 1 age, education, and employment status.
a no participants reporting a history of childhood sexual abuse were classified as unemployed. b McFadden’s
R2 values are reported for the overall model with the 3-category employment status (employed, unemployed,
and out of the workforce) variable as the dependent variable. Therefore, McFadden’s R2 values are identical for
the unemployed and out of the workforce categories.

Table 4. Associations between trauma types and employment status, with PTSD symptoms as
a mediator.

Path B β SE p R2 OR 95% CI

Military Sexual Trauma (MST)
Unemployed

MST→ PCL→ Unemployed
MST→ PCL (a) 13.35 0.38 1.82 <0.001 0.14 – 9.78, 16.91

PCL→ Unemployed (b) 0.05 0.79 0.03 0.13 – 1.05 −0.01, 0.10
MST→ Unemployment (c) −0.09 −0.07 0.76 0.91 0.03 0.91 −1.57, 1.39

MST→ PCL→ Unemployed (ab) 0.60 – 0.40 0.14 – – −0.19, 1.38
MST→ Unemployed with PCL (c’) −0.58 −0.29 0.86 0.50 0.02 0.56 −2.27, 1.10

Out of the Workforce (OOWF)
MST→ PCL→ OOWF

MST→ PCL (a) 13.35 0.38 1.82 <0.001 0.14 – 9.78, 16.91
PCL→ OOWF (b) 0.06 0.35 0.02 0.004 – 1.06 0.02, 0.10
MST→ OOWF (c) 0.23 0.04 0.58 0.70 0.03 b 1.26 −0.92, 1.37

MST→ PCL→ OOWF (ab) 0.81 – 0.31 0.01 – – 0.21, 1.42
MST→ OOWF with PCL (c’) −0.56 −0.09 0.71 0.43 0.02 b 0.57 −1.94, 0.83

Military Sexual Assault (MSA)
Unemployed

MSA→ PCL→ Unemployed
MSA→ PCL (a) 16.23 0.40 2.32 <0.001 0.16 – 11.69, 20.77

PCL→ Unemployed (b) 0.05 0.83 0.03 0.05 – 1.06 −0.001, 0.11
MSA→ Unemployment (c) −0.43 −0.28 1.18 0.71 0.07 b 0.65 −2.75, 1.89

MSA→ PCL→ Unemployed (ab) 0.87 – 0.46 0.06 – – −0.04, 1.78
MSA→ Unemployed with PCL (c’) −1.48 −0.57 1.27 0.24 0.02 b 0.23 −3.96, 1.01

Out of the Workforce (OOWF)
MSA→ PCL→ OOWF

MSA→ PCL (a) 16.23 0.40 2.32 <0.001 0.16 – 11.69, 20.77
PCL→ OOWF (b) 0.05 0.31 0.02 0.02 – 1.56 0.01, 0.10
MSA→ OOWF (c) 0.64 0.10 0.66 0.33 0.07 b 1.91 −0.65, 1.94

MSA→ PCL→ OOWF (ab) 0.88 – 0.39 0.03 – – 0.11, 1.64
MSA→ OOWF with PCL (c’) −0.07 −0.01 0.90 0.94 0.02 b 0.94 −1.83, 1.70

Military Sexual Harassment (MSH)
Unemployed

MSH→ PCL→ Unemployed
MSH→ PCL (a) 13.23 0.37 1.83 <0.001 0.14 – 9.65, 16.81

PCL→ Unemployed (b) 0.04 0.79 0.03 0.13 – 1.05 −0.01, 0.10
MSH→ Unemployment (c) −0.06 −0.05 0.75 0.94 0.03 0.94 −1.53, 1.41

MSH→ PCL→ Unemployed (ab) 0.58 – 0.40 0.14 – – −0.19, 1.36
MSH→ Unemployed with PCL (c’) −0.55 −0.28 0.86 0.52 0.02 0.58 −2.23, 1.13
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Table 4. Cont.

Path B β SE p R2 OR 95% CI

Out of the Workforce (OOWF)
MSH→ PCL→ OOWF

MSH→ PCL (a) 13.23 0.37 1.83 <0.001 0.14 – 9.65, 16.81
PCL→ OOWF (b) 0.06 0.34 0.02 0.005 – 1.06 0.02, 0.10
MSH→ OOWF (c) 0.29 0.05 0.60 0.63 0.03 b 1.33 −0.88, 1.46

MSH→ PCL→ OOWF (ab) 0.79 – 0.31 0.01 – – 0.19, 1.40
MSH→ OOWF with PCL (c’) −0.52 −0.08 0.72 0.48 0.02 b 0.60 −1.94, 0.90

Military Related Trauma (MRT)
Unemployed

MRT→ PCL→ Unemployed
MRT→ PCL (a) 18.60 0.51 1.92 <0.001 0.26 – 14.84, 22.36

PCL→ Unemployed (b) 0.05 0.92 0.04 0.16 – 1.05 −0.02, 0.13
MRT→ Unemployment (c) −0.22 −0.16 0.90 0.81 0.03 0.80 −1.98, 1.54

MRT→ PCL→ Unemployed (ab) 0.98 – 0.70 0.16 – – −0.40, 2.36
MRT→ Unemployed with PCL (c’) −1.20 −0.58 1.23 0.33 0.02 0.30 −3.61, 1.20

Out of the Workforce (OOWF)
MRT→ PCL→ OOWF

MRT→ PCL (a) 18.60 0.51 1.92 <0.001 0.26 – 14.84, 22.36
PCL→ OOWF (b) 0.07 0.40 0.02 0.001 – 0.27 0.03, 0.12
MRT→ OOWF (c) −0.1 0.002 0.62 0.99 0.03 b 0.99 −1.22, 1.19

MRT→ PCL→ OOWF (ab) 1.33 – 0.44 0.002 – – 0.47, 2.19
MRT→ OOWF with PCL (c’) −1.29 −0.20 0.74 0.08 0.02 b 1.07 −2.75, 0.16
Adult Physical Assault (APA)

Unemployed
APA→ PCL→ Unemployed

APA→ PCL (a) 20.31 0.46 2.37 <0.001 0.21 – 15.66, 24.96
PCL→ Unemployed (b) 0.02 0.41 0.02 0.34 – 1.02 −0.02, 0.07

APA→ Unemployment (c) 1.68 0.70 0.85 0.05 0.03 5.35 0.002, 3.35
APA→ PCL→ Unemployed (ab) 0.47 – 0.49 0.34 – – −0.50, 1.44

APA→ Unemployed with PCL (c’) 1.26 0.50 0.81 0.12 0.02 3.54 −0.32, 2.85
Out of the Workforce (OOWF)

APA→ PCL→ OOWF
APA→ PCL (a) 20.31 0.46 2.37 <0.001 0.21 – 15.66, 24.96

PCL→ OOWF (b) 0.06 0.32 0.02 0.01 – 1.06 0.01, 0.10
APA→ OOWF (c) 0.53 0.07 0.60 0.38 0.03 b 1.70 −0.64, 1.70

APA→ PCL→ OOWF (ab) 1.13 – 0.46 0.02 – – 0.22, 2.04
APA→ OOWF with PCL (c’) −0.38 −0.05 0.73 0.60 0.02 b 0.68 −1.81, 1.05
Adult Sexual Assault (ASA)

Unemployed
ASA→ PCL→ Unemployed

ASA→ PCL (a) 17.63 0.46 2.03 <0.001 0.21 – 13.66, 21.61
PCL→ Unemployed (b) 0.06 0.88 0.03 0.04 – 1.07 0.003, 0.12

ASA→ Unemployment (c) −0.53 −0.33 0.83 0.52 0.03 b 0.59 −2.16, 1.10
ASA→ PCL→ Unemployed (ab) 1.11 – 0.56 0.05 – – 0.02, 2.20

ASA→ Unemployed with PCL (c’) −1.77 −0.64 0.94 0.06 0.02 b 0.17 −3.62, 0.07
Out of the Workforce (OOWF)

ASA→ PCL→ OOWF
ASA→ PCL (a) 17.63 0.46 2.03 <0.001 0.21 – 13.66, 21.61

PCL→ OOWF (b) 0.07 −0.16 0.03 0.01 – 1.07 0.01, 0.13
ASA→ OOWF (c) −0.04 −0.01 0.69 0.95 0.03 b 0.96 −1.40, 1.32

ASA→ PCL→ OOWF (ab) 1.22 – 0.53 0.02 – – 0.18, 2.27
ASA→ OOWF with PCL (c’) −1.11 0.38 1.06 0.29 0.02 b 0.33 −3.19, 0.96
Child Physical Assault (CPA)

Unemployed
CPA→ PCL→ Unemployed

CPA→ PCL (a) 12.63 0.28 2.52 <0.001 0.08 – 7.69, 17.56
PCL→ Unemployed (b) 0.03 0.63 0.03 0.18 – 1.03 −0.02, 0.08

CPA→ Unemployment (c) 0.86 0.46 0.75 0.25 0.03 2.36 −0.60, 2.32
CPA→ PCL→ Unemployed (ab) 0.42 – 0.33 0.21 – – −0.23, 1.07

CPA→ Unemployed with PCL (c’) 0.55 0.23 0.80 0.49 0.02 1.73 −1.02, 2.11
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Table 4. Cont.

Path B β SE p R2 OR 95% CI

Out of the Workforce (OOWF)
CPA→ PCL→ OOWF

CPA→ PCL (a) 12.63 0.28 2.52 <0.001 0.08 – 7.69, 17.56
PCL→ OOWF (b) 0.06 0.34 0.02 0.09 – 1.06 0.03, 0.10
CPA→ OOWF (c) −0.77 −0.11 0.87 0.38 0.03 b 0.46 −2.47, 0.94

CPA→ PCL→ OOWF (ab) 0.77 – 0.28 0.01 – – 0.22, 1.33
CPA→ OOWF with PCL (c’) −1.51 −0.18 0.90 0.09 0.02 b 0.22 −3.27, 0.25
Child Sexual Assault CSA)

Unemployed
CSA→ PCL→ Unemployed

CSA→ PCL (a) 11.05 0.27 2.24 <0.001 0.07 – 6.65, 15.45
PCL→ Unemployed (b) 0.04 0.33 0.03 0.12 – 1.04 −0.01, 0.09

CSA→ Unemployment (c) a – – – – – – –
CSA→ PCL→ Unemployed (ab) a – – – – – – –

CSA→ Unemployed with PCL (c’) a – – – – – – –
Out of the Workforce (OOWF)

CSA→ PCL→ OOWF
CSA→ PCL (a) 11.05 0.27 2.24 <0.001 0.07 – 6.65, 15.45

PCL→ OOWF (b) 0.05 0.31 0.02 0.003 – 1.06 0.02, 0.09
CSA→ OOWF (c) 0.14 0.02 0.78 0.86 0.03 1.15 −1.39, 1.67

CSA→ PCL→ OOWF (ab) 0.60 – 0.24 0.01 – – 0.13, 1.06
CSA→ OOWF with PCL (c’) −0.15 −0.02 0.81 0.85 0.02 0.86 −1.74, 1.43

Note: PCL = PTSD Check List, SE = standard error, OR = Odds Ratio, CI = Confidence Interval. a = direct path
from trauma type to the mediator, b = direct path from the mediator to unemployment status, c = direct path
from trauma type to unemployment status, ab = indirect effect from trauma type to unemployment status via
the mediator, c’ = direct path from trauma type to unemployment status with the mediator in the model. Trauma
exposure and PTSD symptoms were assessed at Time 1; employment status was assessed at Time 2. Models are
adjusted for Time 1 age, education, and employment status. a no participants reporting a history of childhood
sexual abuse were classified as unemployed. b McFadden’s R2 values are reported for the overall model with
the 3-category employment status (employed, unemployed, and out of the workforce) variable as the dependent
variable. Therefore, McFadden’s R2 values are identical for the unemployed and out of the workforce categories.

There were no significant indirect effects between trauma type and being unemployed with PTSD
or depression symptoms as the mediator. PTSD symptom scores mediated the relationships between
MST, MSA, MSH, military-related trauma, adult physical assault, adult sexual assault, childhood
physical assault, and childhood sexual assault, respectively, and being out of the workforce. Similarly,
depression symptom scores were found to mediate the relationships between MST, MSA, MSH,
military-related trauma, adult physical assault, and adult sexual assault and being out of the workforce.
This suggests that both PTSD and depression symptoms may partly account for the associations
between trauma and being out of the work force, relative to being employed.

See Supplementary Tables S1 and S2 for full mediation model results with occupational functioning
as the outcome. We found that PTSD symptom scores mediated the relationships between MST, MSA,
MSH, military-related trauma, adult physical assault, adult sexual assault, and childhood physical
assault, respectively, and occupational functioning. This suggests that PTSD symptoms may partly
account for the associations between various trauma types and occupational functioning. CES-D scores
did not mediate the associations between trauma type and occupational functioning (all p < 0.05).

4. Discussion

This study examined the relationship between trauma exposure, employment, and occupational
functioning in women veterans. We anticipated that occupational functioning would be worse among
employed women with trauma histories. Results supported this hypothesis, with military-related
trauma (not including MST), military sexual assault, and adult sexual assault being significantly
associated with worse occupational functioning. For military-related trauma, this could in part
be due to the fact that combat exposure may tap into existing vulnerabilities and subsequently
affect psychosocial functioning broadly [39]. Considering that military-related traumas occurred in
the context of one’s work duties as part of military service, it is possible that such exposures are



Int. J. Environ. Res. Public Health 2020, 17, 4585 12 of 16

particularly likely to impact work functioning. Additionally, military-related trauma, including combat,
may be a particularly severe form of trauma, resulting in higher rates of negative outcomes, including
PTSD, psychosocial impairment, and poorer physical health [40,41].

Our finding that MSA and adult sexual assault were significantly associated with worse
occupational functioning highlights the impact of adulthood sexual trauma on work-related outcomes
among women veterans, regardless of whether it occurred during or outside of their military
service. Notably, we found that MSH was not significantly associated with occupational functioning.
This contributes to the few previous studies that found MSA to have worse outcomes in comparison
to MSH [42–44]. MSA has been associated with depression diagnoses, probable sexual dysfunction,
suicide ideation, and probable PTSD, while MSH showed no such associations [42]. In a study of
male and female veterans, participants reporting MSA had a greater risk of lifetime and current PTSD
compared to participants reporting only MSH [44]. In a separate sample of female veterans, MSA was
associated with PTSD symptoms while MSH was not [43]. These results emphasize the importance
of separately analyzing the effects of MSH and MSA. To our knowledge, our study was the first to
investigate the differential impact of MSA and MSH on occupational outcomes. Further research is
needed to confirm the current finding and explicate possible mechanisms of this association.

We also anticipated that women with trauma exposure histories would be less likely to be
employed or out of the workforce. Our findings partially supported this hypothesis. We found no
significant direct or indirect associations between trauma types and being unemployed relative to
employed. This was somewhat surprising given past literature having found interpersonal trauma,
mental health conditions, and gender to inhibit female veteran civilian employment [9,11,31,45,46].
However, as hypothesized, we found that PTSD and depression symptoms mediated associations
between trauma types and employment outcomes. The majority of trauma types were indirectly
associated with being out of the workforce, e.g., being retired or unable to work due to physical
or mental disability, through both PTSD and depression symptoms. Thus, our findings illustrate
the impact of interpersonal trauma-related sequelae on employment among female veterans.

Only PTSD symptoms significantly mediated associations between all trauma types
(except childhood sexual assault) and occupational functioning. This supports findings from previous
studies showing associations between PTSD symptoms and work-related quality of life and impaired
work performance [9–11,15,16,39]. Our findings underscore the importance of addressing both military
and non-military related interpersonal trauma sequalae as early as possible, given findings that rates of
PTSD and serious functional impairment among Army soldiers and National Guard soldiers increased
from 3 months post deployment to 12 months post deployment [47].

In contrast, we did not find evidence that depression mediated associations between trauma
types and occupational functioning. Examination of R2 values suggests that associations between
most forms of trauma exposure and depression symptoms were weaker than associations between
trauma and PTSD symptoms. Thus, our study may have been underpowered to detect the weaker
effects of the indirect effect of trauma on occupational functioning through depression. Consistent
with our findings, a previous study among National Guard/Reserve veterans found that PTSD, but not
depression and alcohol-related diagnoses, was significantly associated with a decrease in work/school
role functioning over time [48].

Our findings should be interpreted in light of the study’s limitations. Our wide confidence
intervals suggest that low power may have impacted our findings. In addition, lack of differentiation
between chronic or isolated trauma exposures, including potential overlap between adult sexual
trauma and military sexual trauma, may have contributed to the lack of significant direct effects in
the associations between specific trauma types and work-related outcomes. Our study was further
limited by the measurement of employment status. In particular, the out of the workforce category was
quite heterogeneous. Although we excluded participants who reported being a student, homemaker,
or volunteer from this category, we do not know participants’ reasons for retirement or why they
were unemployed but not looking for work. Thus, although we assume that many participants in
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this category are not working due to impairment, we could not determine this. We also do not have
data on service-connected disabilities, which may play a role in the associations observed and could
be examined in future research. Our findings were based on a primarily Caucasian, women veteran
sample, therefore it is unclear how well results would generalize to male veterans, non-veterans, or to
more ethnically/racially diverse individuals.

5. Conclusions

Our findings have implications for improving health care and employment-related outcomes
for women following military service. Early detection and intervention for PTSD and depression
symptoms following both military-related and non-military-related traumas, with an emphasis on
military and non-military sexual trauma and combat exposure, could help reduce the long-term
consequences of such experiences on women’s psychosocial functioning. Increased provider awareness
of the links between these exposures could inform enhanced inquiry regarding trauma exposures
and assessment of related mental health symptoms.

This study provides new knowledge regarding trauma exposure, employment, and occupational
functioning in women veterans. Future literature must consider how mental health outcomes
following military and non-military trauma impacts the likelihood of being out of the workforce due
to circumstances such as early retirement or disability. Regarding MST specifically, future work in
this area should take into consideration and expand upon potential differing effects of MSA and MSH
on work-related outcomes. Ultimately, further research on this topic is required to better understand
the impact of trauma exposure on occupational functioning and employment, particularly for women
veterans, who are more likely to be adversely affected by trauma, PTSD, and depression in this domain
of functioning.

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/17/12/4585/s1,
Table S1: Associations between trauma types and occupational functioning, with depression symptoms as
a mediator, Table S2: Associations between trauma types and occupational functioning, with PTSD symptoms as
a mediator.

Author Contributions: Conceptualization, A.A., K.S.M. and K.M.I.; methodology, K.S.M., K.M.I. and B.N.S.;
software, K.S.M.; validation, K.S.M. and K.M.I.; formal analysis, K.S.M.; investigation, K.M.I.; resources, M.E.S.;
data curation, K.M.I.; writing—original draft preparation, M.E.S. and A.A.; writing—review and editing, K.S.M.,
K.M.I. and B.N.S.; visualization, M.E.S.; supervision, K.S.M.; project administration, K.M.I.; funding acquisition,
K.M.I. All authors have read and agreed to the published version of the manuscript.

Funding: This work was supported by the Department of Veterans Affairs (VA) Office of Research and Development
Health Services Research & Development (HSR&D) Services (CDA 10−029; Iverson) and a Presidential Early
Career Award for Scientists and Engineers (USA 14−275; Iverson). This work does not represent the official
position or views of the VA.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Kessler, R.C.; Sonnega, A.; Bromet, E.; Hughes, M.; Nelson, C.B. Posttraumatic stress disorder in the national
comorbidity survey. Arch. Gen. Psychiatry 1995, 52, 1048. [CrossRef] [PubMed]

2. Zinzow, H.M.; Grubaugh, A.L.; Monnier, J.; Suffoletta-Maierle, S.; Frueh, B.C. Trauma among female veterans:
A critical review. Trauma Violence Abus. 2007, 8, 384–400. [CrossRef] [PubMed]

3. Barth, S.K.; Kimerling, R.E.; Pavao, J.; McCutcheon, S.J.; Batten, S.V.; Dursa, E.; Peterson, M.R.;
Schneiderman, A.I. Military sexual trauma among recent veterans. Am. J. Prev. Med. 2016, 50, 77–86.
[CrossRef] [PubMed]

4. Department of Defense Department of Defense Annual Report on Sexual Assault in the Military Fiscal Year.
2018. Available online: https://www.sapr.mil/sites/default/files/DoD_Annual_Report_on_Sexual_Assault_
in_the_Military.pdf (accessed on 1 July 2019).

5. Iverson, K.M.; Vogt, D.; Dichter, M.E.; Carpenter, S.L.; Kimerling, R.; Street, A.E.; Gerber, M.R. Intimate
partner violence and current mental health needs among female veterans. J. Am. Board Fam. Med. 2015, 28,
772–776. [CrossRef] [PubMed]

http://www.mdpi.com/1660-4601/17/12/4585/s1
http://dx.doi.org/10.1001/archpsyc.1995.03950240066012
http://www.ncbi.nlm.nih.gov/pubmed/7492257
http://dx.doi.org/10.1177/1524838007307295
http://www.ncbi.nlm.nih.gov/pubmed/17846179
http://dx.doi.org/10.1016/j.amepre.2015.06.012
http://www.ncbi.nlm.nih.gov/pubmed/26232906
https://www.sapr.mil/sites/default/files/DoD_Annual_Report_on_Sexual_Assault_in_the_Military.pdf
https://www.sapr.mil/sites/default/files/DoD_Annual_Report_on_Sexual_Assault_in_the_Military.pdf
http://dx.doi.org/10.3122/jabfm.2015.06.150154
http://www.ncbi.nlm.nih.gov/pubmed/26546653


Int. J. Environ. Res. Public Health 2020, 17, 4585 14 of 16

6. Hassija, C.M.; Jakupcak, M.; Maguen, S.; Shipherd, J.C. The Influence of combat and interpersonal trauma on
PTSD, depression, and alcohol misuse in U.S. Gulf War and OEF/OIF women veterans. J. Trauma. Stress 2012,
25, 216–219. [CrossRef]

7. Luxton, D.D.; Skopp, N.A.; Maguen, S. Gender differences in depression and PTSD symptoms following
combat exposure. Depress. Anxiety 2010, 27, 1027–1033. [CrossRef]

8. Tsai, J.; Rosenheck, R.A.; Decker, S.E.; Desai, R.A.; Harpaz-Rotem, I. Trauma experience among homeless
female veterans: Correlates and impact on housing, clinical, and psychosocial outcomes. J. Trauma. Stress
2012, 25, 624–632. [CrossRef]

9. Schnurr, P.P.; Lunney, C.A.; Bovin, M.J.; Marx, B.P. Posttraumatic stress disorder and quality of life: Extension
of findings to veterans of the wars in Iraq and Afghanistan. Clin. Psychol. Rev. 2009, 29, 727–735. [CrossRef]

10. Smith, B.N.; Taverna, E.C.; Fox, A.B.; Schnurr, P.P.; Matteo, R.A.; Vogt, D. The role of PTSD, depression,
and alcohol misuse symptom severity in linking deployment stressor exposure and post-military work
and family outcomes in male and female veterans. Clin. Psychol. Sci. 2017, 5, 664–682. [CrossRef]

11. Vogt, D.; Smith, B.N.; Fox, A.B.; Amoroso, T.; Taverna, E.; Schnurr, P.P. Consequences of PTSD for the work
and family quality of life of female and male U.S. Afghanistan and Iraq war veterans. Soc. Psychiatry Psychiatr.
Epidemiol. 2017, 52, 341–352. [CrossRef]

12. Savoca, E.; Rosenheck, R. The civilian labor market experiences of Vietnam-era veterans: The influence of
psychiatric disorders. J. Ment. Health Policy Econ. 2000, 3, 199–207. [CrossRef] [PubMed]

13. Trygged, S.; Hedlund, E.; Kåreholt, I. Beaten and poor? A study of the long-term economic situation of
women victims of severe violence. Soc. Work Public Health 2014, 29, 100–113. [CrossRef] [PubMed]

14. Rees, S.; Silove, D.; Chey, T.; Ivancic, L.; Steel, Z.; Creamer, M.; Teesson, M.; Bryant, R.; McFarlane, A.C.;
Mills, K.L.; et al. Lifetime prevalence of gender-based violence in women and the relationship with mental
disorders and psychosocial function. JAMA 2011, 306, 513–521. [CrossRef] [PubMed]

15. Millegan, J.; Milburn, E.K.; LeardMann, C.A.; Street, A.E.; Williams, D.; Trone, D.W.; Crum-Cianflone, N.F.
Recent sexual trauma and adverse health and occupational outcomes among U.S. service women. J. Trauma.
Stress 2015, 28, 298–306. [CrossRef] [PubMed]

16. Maskin, R.M.; Iverson, K.M.; Vogt, D.; Smith, B.N. Associations between intimate partner violence
victimization and employment outcomes among male and female post-9/11 veterans. Psychol. Trauma Theory
Res. Pract. Policy 2019, 11, 406–414. [CrossRef]

17. Jakob, J.M.D.; Lamp, K.; Rauch, S.A.M.; Smith, E.R.; Buchholz, K.R. The impact of trauma type or number of
traumatic events on PTSD diagnosis and symptom severity in treatment seeking veterans. J. Nerv. Ment. Dis.
2017, 205, 83–86. [CrossRef]

18. Putnam, F.W. The impact of trauma on child development. Juv. Fam. Court J. 2006, 57, 1–11. [CrossRef]
19. Chapman, D.P.; Dube, S.R.; Anda, R.F. Adverse childhood events as risk factors for negative mental health

outcomes. Psychiatr. Ann. 2007, 37, 359–364. [CrossRef]
20. Cloitre, M.; Miranda, R.; Stovall-McClough, K.C.; Han, H. Beyond PTSD: Emotion regulation and interpersonal

problems as predictors of functional impairment in survivors of childhood abuse. Behav. Ther. 2005, 36,
119–124. [CrossRef]

21. Horwitz, A.V.; Widom, C.S.; McLaughlin, J.; White, H.R. The impact of childhood abuse and neglect on adult
mental health: A prospective study. J. Health Soc. Behav. 2001, 42, 184–201. [CrossRef]

22. Seifert, A.E.; Polusny, M.A.; Murdoch, M. The association between childhood physical and sexual abuse
and functioning and psychiatric symptoms in a sample of U.S. Army soldiers. Mil. Med. 2011, 176, 176–181.
[CrossRef] [PubMed]

23. Zielinski, D.S. Child maltreatment and adult socioeconomic well-being. Child. Abus. Negl. 2009, 33, 666–678.
[CrossRef] [PubMed]

24. Sansone, R.A.; Leung, J.S.; Wiederman, M.W. Five forms of childhood trauma: Relationships with employment
in adulthood. Child. Abus. Negl. 2012, 36, 676–679. [CrossRef] [PubMed]

25. Iverson, K.M.; King, M.W.; Resick, P.A.; Gerber, M.R.; Kimerling, R.; Vogt, D. Clinical utility of an intimate
partner violence screening tool for female VHA patients. J. Gen. Intern. Med. 2013, 28, 1288–1293. [CrossRef]
[PubMed]

26. Dillman, D.A. Mail and Internet Surveys: The Tailored Design, 2007 Update, 2nd ed.; John Wiley: Hoboken, NJ,
USA, 2007.

http://dx.doi.org/10.1002/jts.21686
http://dx.doi.org/10.1002/da.20730
http://dx.doi.org/10.1002/jts.21750
http://dx.doi.org/10.1016/j.cpr.2009.08.006
http://dx.doi.org/10.1177/2167702617705672
http://dx.doi.org/10.1007/s00127-016-1321-5
http://dx.doi.org/10.1002/mhp.102
http://www.ncbi.nlm.nih.gov/pubmed/11967456
http://dx.doi.org/10.1080/19371918.2013.776320
http://www.ncbi.nlm.nih.gov/pubmed/24405195
http://dx.doi.org/10.1001/jama.2011.1098
http://www.ncbi.nlm.nih.gov/pubmed/21813429
http://dx.doi.org/10.1002/jts.22028
http://www.ncbi.nlm.nih.gov/pubmed/26201507
http://dx.doi.org/10.1037/tra0000368
http://dx.doi.org/10.1097/NMD.0000000000000581
http://dx.doi.org/10.1111/j.1755-6988.2006.tb00110.x
http://dx.doi.org/10.3928/00485713-20070501-07
http://dx.doi.org/10.1016/S0005-7894(05)80060-7
http://dx.doi.org/10.2307/3090177
http://dx.doi.org/10.7205/MILMED-D-10-00038
http://www.ncbi.nlm.nih.gov/pubmed/21366080
http://dx.doi.org/10.1016/j.chiabu.2009.09.001
http://www.ncbi.nlm.nih.gov/pubmed/19811826
http://dx.doi.org/10.1016/j.chiabu.2012.07.007
http://www.ncbi.nlm.nih.gov/pubmed/22954641
http://dx.doi.org/10.1007/s11606-013-2534-x
http://www.ncbi.nlm.nih.gov/pubmed/23824907


Int. J. Environ. Res. Public Health 2020, 17, 4585 15 of 16

27. Carlson, E.B.; Smith, S.R.; Palmieri, P.A.; Dalenberg, C.; Ruzek, J.I.; Kimerling, R.; Burling, T.A.; Spain, D.A.
Development and validation of a brief self-report measure of trauma exposure: The trauma history screen.
Psychol. Assess. 2011, 23, 463–477. [CrossRef] [PubMed]

28. Kimerling, R.; Gima, K.; Smith, M.W.; Street, A.; Frayne, S. The Veterans Health Administration and military
sexual trauma. Am. J. Public Health 2007, 97, 2160–2166. [CrossRef]

29. U.S. Bureau of Labor Statistics Labor Force Characteristics. Available online: https://www.bls.gov/cps/
lfcharacteristics.htm (accessed on 1 July 2019).

30. Åhs, A.M.H.; Westerling, R. Mortality in relation to employment status during different levels of
unemployment. Scand. J. Public Health 2006, 34, 159–167. [CrossRef]

31. Amara, J.H.; Stolzmann, K.L.; Iverson, K.M.; Pogoda, T.K. Predictors of employment status in male and female
post-9/11 veterans evaluated for traumatic brain injury. J. Head Trauma Rehabil. 2019, 34, 11–20. [CrossRef]

32. Radloff, L.S. The CES-D Scale: A self-report depression scale for research in the general population.
Appl. Psychol. Meas. 1977, 1, 385–401. [CrossRef]

33. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 4th ed.; American
Psychiatric Association: Washington, DC, USA, 2000.

34. Weathers, F.W.; Litz, B.T.; Herman, D.S.; Huska, J.A.; Keane, T.M. The PTSD Checklist (PCL): Reliability,
Validity, and Diagnostic Utility. In Proceedings of the 9th Annual Conference of the ISTSS, San Antonio, TX,
USA, 24–27 October 1993.

35. Bovin, M.J.; Black, S.K.; Rodriguez, P.; Lunney, C.A.; Kleiman, S.E.; Weathers, F.W.; Schnurr, P.P.; Spira, J.;
Keane, T.M.; Marx, B.P. Development and validation of a measure of PTSD-related psychosocial functional
impairment: The inventory of psychosocial functioning. Psychol. Serv. 2018, 15, 216–229. [CrossRef]

36. Rodriguez, P.; Holowka, D.W.; Marx, B.P. Assessment of posttraumatic stress disorder-related functional
impairment: A review. J. Rehabil. Res. Dev. 2012, 49, 649–665. [CrossRef] [PubMed]

37. Muthén, L.K.; Muthén, B.O. Mplus User’s Guide, 7th ed.; Muthén & Muthén: Los Angeles, CA, USA, 1998.
38. Hayes, A.F. Beyond Baron and Kenny: Statistical Mediation Analysis in the New Millennium. Commun.

Monogr. 2009, 76, 408–420. [CrossRef]
39. Smith, B.N.; Wang, J.M.; Vaughn-Coaxum, R.A.; Di Leone, B.A.L.; Vogt, D. The role of postdeployment social

factors in linking deployment experiences and current posttraumatic stress disorder symptomatology among
male and female veterans. Anxiety Stress Coping 2017, 30, 39–51. [CrossRef] [PubMed]

40. Prigerson, H.G.; Maciejewski, P.K.; Rosenheck, R.A. Combat trauma: Trauma with highest risk of delayed
onset and unresolved posttraumatic stress disorder symptoms, unemployment, and abuse among men.
J. Nerv. Ment. Dis. 2001, 189, 99–108. [CrossRef]

41. Surìs, A.; Lind, L.; Kashner, T.M.; Borman, P.D. Mental health, quality of life, and health functioning in
women veterans: Differential outcomes associated with military and civilian sexual assault. J. Interpers.
Violence 2007, 22, 179–197. [CrossRef]

42. Blais, R.K.; Brignone, E.; Fargo, J.D.; Livingston, W.S.; Andresen, F.J. The importance of distinguishing
between harassment-only and assault military sexual trauma during screening. Mil. Psychol. 2019, 31,
227–232. [CrossRef]

43. Portnoy, G.A.; Relyea, M.R.; Street, A.E.; Haskell, S.G.; Iverson, K.M. A longitudinal analysis of women
veterans’ partner violence perpetration: The roles of interpersonal trauma and posttraumatic stress symptoms.
J. Fam. Violence 2020, 35, 361–372. [CrossRef]

44. Street, A.E.; Stafford, J.; Mahan, C.M.; Hendricks, A. Sexual harassment and assault experienced by reservists
during military service: Prevalence and health correlates. J. Rehabil. Res. Dev. 2008, 45, 409–419. [CrossRef]

45. Hamilton, A.B.; Williams, L.; Washington, D.L. Military and mental health correlates of unemployment in
a national sample of women veterans. Med. Care 2015, 53, S32–S38. [CrossRef]

46. Horton, J.L.; Jacobson, I.G.; Wong, C.A.; Wells, T.S.; Boyko, E.J.; Smith, B.; Ryan, M.A.K.; Smith, T.C.;
Millennium Cohort Study Team. The impact of prior deployment experience on civilian employment after
military service. Occup. Environ. Med. 2013, 70, 408–417. [CrossRef]

http://dx.doi.org/10.1037/a0022294
http://www.ncbi.nlm.nih.gov/pubmed/21517189
http://dx.doi.org/10.2105/AJPH.2006.092999
https://www.bls.gov/cps/lfcharacteristics.htm
https://www.bls.gov/cps/lfcharacteristics.htm
http://dx.doi.org/10.1080/14034940510032374
http://dx.doi.org/10.1097/HTR.0000000000000404
http://dx.doi.org/10.1177/014662167700100306
http://dx.doi.org/10.1037/ser0000220
http://dx.doi.org/10.1682/JRRD.2011.09.0162
http://www.ncbi.nlm.nih.gov/pubmed/23015577
http://dx.doi.org/10.1080/03637750903310360
http://dx.doi.org/10.1080/10615806.2016.1188201
http://www.ncbi.nlm.nih.gov/pubmed/27232981
http://dx.doi.org/10.1097/00005053-200102000-00005
http://dx.doi.org/10.1177/0886260506295347
http://dx.doi.org/10.1080/08995605.2019.1598218
http://dx.doi.org/10.1007/s10896-019-00061-3
http://dx.doi.org/10.1682/JRRD.2007.06.0088
http://dx.doi.org/10.1097/MLR.0000000000000297
http://dx.doi.org/10.1136/oemed-2012-101073


Int. J. Environ. Res. Public Health 2020, 17, 4585 16 of 16

47. Thomas, J.L.; Wilk, J.E.; Riviere, L.A.; McGurk, D.; Castro, C.A.; Hoge, C.W. Prevalence of mental health
problems and functional impairment among active component and National Guard soldiers 3 and 12 months
following combat in Iraq. Arch. Gen. Psychiatry 2010, 67, 614–623. [CrossRef] [PubMed]

48. Erbes, C.R.; Kaler, M.E.; Schult, T.; Polusny, M.A.; Arbisi, P.A. Mental health diagnosis and occupational
functioning in National Guard/Reserve veterans returning from Iraq. J. Rehabil. Res. Dev. 2011, 48, 1159–1170.
[CrossRef] [PubMed]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1001/archgenpsychiatry.2010.54
http://www.ncbi.nlm.nih.gov/pubmed/20530011
http://dx.doi.org/10.1682/JRRD.2010.11.0212
http://www.ncbi.nlm.nih.gov/pubmed/22234661
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Participants 
	Data Collection 
	Measures—Time 1 
	Trauma History Screen (THS) 
	Military Sexual Trauma (MST) Screen 
	Employment 
	The Center for Epidemiologic Studies-Depression Scale (CES-D) 
	The Posttraumatic Stress Disorder Checklist (PCL) 

	Measures—Time 2 
	Statistical Analyses 
	Ethical Considerations 

	Results 
	Discussion 
	Conclusions 
	References

