Original Article

Relations Between Physical and
Emotional Health and Psychological
Stress in Trauma-Exposed
Veterans with Emotional Disorders

J Pavlacic, D Gros

Abstract

Background: Exposure to potentially traumatic events (PTEs) is common, especially in veterans. There are
psychological sequelae to PTE exposure, including stress and anxiety pathology, depressive symptoms, and
PTSD. Identifying veterans at risk for elevated psychological distress following PTEs, as well as distress
correlates, is critical to improving mental health screening efforts and minimising downstream adverse
outcomes. Two correlates, emotional and physical wellbeing, are typically examined in isolation. Understanding
unique and/or synergistic relations between emotional wellbeing, physical wellbeing, and distress in veterans,
and how relations vary across distress outcomes (i.e., depressive symptoms, anxiety, stress), would facilitate
an understanding of the unique contribution of these correlates in trauma-exposed veterans.

Method: Four-hundred and ninety veterans participating in randomised controlled trials of cognitive-
behavioural interventions in a United States Veterans Affairs Healthcare System were included. Pearson
correlations, regressions and a path analysis were used to examine relationships between wellbeing domains
and psychopathology, with varying sample sizes across analyses due to missing data.

Results: Higher levels of emotional wellbeing and fewer role limitations due to emotional difficulties were
associated with lower stress and depressive symptoms. Results were similar for anxiety, except that physical
wellbeing was also related to lower anxiety.

Conclusion: Results suggest meaningful, distinct relations between wellbeing domains across distress outcomes,
which inform wellbeing/quality-of-life theory, the knowledge base on protective factors for distress outcomes
in trauma-exposed samples, and screening and intervention efforts. Regarding the relationships among
emotional wellbeing, physical wellbeing, and distress, emotional wellbeing may be a stronger contributor.
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Efforts to identify veterans at risk for elevated
psychological distress following PTEs, as well as

Introduction

Experiencing potentially traumatic events (PTEs)
is common, with a PTE exposure rate of 89.7% in
national prevalence estimates' and 70.4% with
international estimates.? There are numerous
psychological sequelae of PTE exposure. Sequelae
include, but are not limited to, problematic
substance use, depressive symptoms and anxiety.?
Psychological PTE impacts are heterogeneous across
populations and variables due to psychosocial
factors.* For example, PTSD is more common in
military personnel relative to civilians following PTEs
(14-16% in veterans),’ likely due to military service-
specific variables (combat exposure).® Environmental
factors, such as social support, also protect against
post-traumatic  psychopathology  development.”
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distress correlates, are critical to improving mental
health screening efforts, minimising downstream
adverse outcomes, and informing the knowledge
base of relevant correlates and distinct relations to
distress. Such efforts may help reduce the burden
on health systems and providers.

One sequelae®® of PTE exposure and a potential
amplifier of adverse mental health in veterans is poor
physical health.!® Experience of PTEs and combat
exposure places veterans at risk for physical health
difficulties, examples of which include diabetes,
arthritis, chronic pain, and stroke.!!'? Relations
between physical and emotional health are both
reciprocal and unidirectional, depending on the
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population studied.!®!* There is evidence suggesting
bidirectional relations between PTSD symptom
severity and physical health in female veterans,
wherein PTSD symptoms influence physical health
outcomes and vice versa. Unidirectional relations
between PTSD and physical health are evident in
male veterans!* with PTSD, placing individuals at
risk for adverse downstream physical health. In
briefly summarising mechanisms linking physical
and emotional health, most are biopsychosocial.!®
For example, allostatic load may result from PTE
experience.!® At a broad level, allostatic load theory
suggests that prolonged stress exposure can over
activate bodily systems, dysregulating the body’s
stress response. If a veteran experiences a combat-
related trauma or prolonged trauma (or a civilian
experiences a separate PTE or multiple/prolonged
PTESs), prolonged hyperarousal resulting from trauma
exposure may negatively impact body systems and,
therefore, manifest in physical health difficulties.

Clearly, there is a strong connection between
mental and physical health in veterans exposed to
PTEs. While there are robust, reciprocal relations
between physical health and emotional health
outcomes due to PTE exposure and subsequent
allostatic load in veterans, it remains unclear how
emotional and physical health, as well as functional
impairment resulting from emotional and physical
difficulties, simultaneously and distinctly relate to
changes in stress and related psychopathology in
trauma-exposed veterans. Emotional and physical
wellbeing are also understudied in veterans relative
to disability/poor functioning. Research suggests
stronger relations between psychosocial domains of
emotional functioning and PTSD, relative to relations
between physical health and PTSD.!”1® More recently,
Elliott et al. showed that psychosocial domains and
emotional and physical wellbeing each uniquely
relate to depressive symptoms,!® suggesting that
the strength of associations between emotional and
physical wellbeing, psychosocial factors and mental
health outcomes varies depending on the outcome.
Understanding shared and distinct relations between
emotional and physical wellbeing, role limitations
due to these difficulties, and psychopathology in
veterans, and how relations vary across distress
outcomes (i.e., depressive symptoms, anxiety,
stress), contributes to an understanding of unique
protective factors of distress in trauma-exposed
veteran samples.

Present study

The present study is a secondary analysis of
cross-sectional data examining relations among
emotional and physical wellbeing, role limitations
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due to emotional and physical difficulties, and
distress (i.e., depressive symptoms; anxiety; stress).
Relations between physical health, emotional health,
and psychological distress are understudied in
veterans, as are emotional and physical wellbeing
more broadly. A large sample of trauma-exposed
veterans participating in two randomised controlled
trials for emotional disorders was included. The
primary aim was to examine whether associations
between physical and emotional wellbeing indicators
and distress were consistent across depressive
symptoms, anxiety and stress.

Given the extant literature, we hypothesised that
physical wellbeing and limitations due to physical
difficulties would be uniquely related to depressive
symptoms, anxiety and stress, even when controlling
for emotional wellbeing and limitations due to
emotional difficulties. Given sex- and race-based
differences across mental and physical health
outcomes,'*?° we controlled for these variables in
primary analyses. Psychiatric comorbidity (receiving
more than one psychiatric diagnosis) was also
controlled for, given relations between comorbidity
and psychopathology.?!’ Based on results obtained
from primary analyses, a path model was calculated
to succinctly capture relations between independent
and dependent variables analysed.

Method

Participants

For the current study, 490 veterans with emotional
disorders provided baseline data as part of two
psychotherapy trials of Transdiagnostic Behavior
Therapy (Veterans Affairs Office of Research and
Development grant #1I0 RX002910 and CSR&D
grant #]101 CX001846 [Principal Investigator: Gros]).
Recruitment occurred in outpatient clinics at a
large United States Southeastern Veterans Affairs
Healthcare System (VAHCS). Inclusion criteria
were: 1) competence to consent; 2) meeting criteria
for PTSD, major depressive disorder, or panic
disorder on a diagnostic interview; 3) PTE exposure
as assessed by the Anxiety and Related Disorders
Interview Schedule for DSM-5 (ADIS-5); and 4) aged
18-80. Exclusion criteria included: 1) psychiatric
hospitalisation or suicide attempt within the last two
months; 2) medical conditions interfering with the
trial protocol or likely to cause hospitalisation during
the study period; 3) new psychiatric medication
started within the past four weeks; and 4) meeting
diagnostic criteria for a bipolar disorder, personality
disorder or psychotic disorder based on a chart
review conducted as part of the study. For the 490
participants, the mean age was 45.51 (SD = 13.13).
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Participants were mostly White (49.80%) or Black
(41.04%) and were predominantly male (70.41%).

Procedure

The VAHCS research and development committee
and the university-affiliated Institutional Review
Board approved the study procedures (initial
approval reference number: Pro00093517). The study
occurred between October 2020 and December 2024.
Participants completed an initial intake appointment
to determine eligibility. Masters-level project
assessors completed initial intake assessments, with
supervision from a licensed clinical psychologist and
the parent study principal investigator. Informed
consent was obtained.

Measures

Demographics

Participants completed a comprehensive battery of
demographic items assessing age, race and gender.

Anxiety and Related Disorders Interview
Schedule-5

The Anxiety and Related Disorders Interview
Schedule for the Diagnostic and Statistical Manual
of Mental Disorders-5%* Edition (ADIS-5)*> was
administered at intake to assess psychiatric
disorders and determine eligibility for study
participation. Psychometric properties of the ADIS-5
are excellent.?? For the primary project, independent
raters scored 20% of diagnostic interviews. There
was acceptable interrater agreement for diagnoses of
MDD (88%), PTSD (81%), and panic disorder (92%)
across assessment points. Consistent with scoring
criteria,?? principal diagnoses were made using the
most severe ADIS interference and distress scale
scores.

Depression Anxiety Stress Scales 21-Item
Version

The Depression Anxiety Stress Scales-21 (DASS-
21)? includes 21 items and was administered as
part of the baseline measure battery. There are three
DASS-21 subscales: depression, anxiety and stress.
The depression subscale assesses dysphoria, while
the anxiety subscale assesses physiological arousal
and cognitive anxiety. The stress subscale assesses
tension and agitation. Items are rated on a 0-3 (‘did
not apply to me at all’ to ‘applied to me very much
or most of the time’) scale, with the time frame of
reference of one week. The DASS-21 has strong
psychometrics.?® Internal consistency alpha was
excellent (0.86-0.91) across DASS-21 subscales.
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Veterans Short-Form Health Survey

The Veterans Short-Form Health Survey (V/SF-
36)*%° js a 36-item measure designed to assess
physical and emotional health in veterans. Items are
rated on Likert-type scales, grouped by subscales
(e.g., physical functioning, role limitations due to
physical health, emotional wellbeing, role limitations
due to emotional problems) and re-scored on a 0-100
scale. Higher scores suggest higher functioning/life
quality across subscales. The V/SF-36 has excellent
psychometric properties. The current study used
only the emotional and physical wellbeing, and role
limitations due to emotional and physical difficulties
scales to determine unique relations with distress.
Internal consistency alphas across the four subscales
were good, ranging from 0.78-0.93.

Data-analytic plan

Data cleaning

Data were screened for accuracy errors, missing data
and multivariable assumptions. Full-information
maximum likelihood estimation was used to impute
missing data for the path analysis. Only participants
with complete V/SF-36 data were used in correlations
and regression analyses, as individuals were
generally missing >5% of their data. Imputation was
not conducted for those missing >5% of their data to
avoid replacing a large percentage of participant-level
data. The specific N for each analysis is described in
detail below.

Pearson bivariate correlations

Pearson bivariate correlations were calculated to
examine associations between physical health
scales (V/SF-36), emotional health scales (V/SF-
36), stress, depressive symptoms and anxiety scales
(DASS-21), and comorbidity (ADIS-5). Comorbidity
was operationalised as the number of psychiatric
diagnoses identified by the ADIS-5.

Hierarchical regression

Regressions were calculated in two steps across the
three DASS-21 subscales. The first step included age,
dichotomised race, self-reported sex and number
of psychiatric diagnoses, considering the influence
of these variables.'*2°2! Next, we added physical
wellbeing, emotional wellbeing, limitations due to
physical difficulties, and limitations due to emotional
difficulties in step two in each of the three models.
R? change values and standardised coefficients were
used for interpretation, along with F statistics.
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Path analysis

Based on regression and correlation results, we
modelled relations among emotional wellbeing,
physical wellbeing, role limitations due to emotional
difficulties, role limitations due to physical difficulties,
and depressive symptoms, anxiety and stress. Fit
indices used to assess model fit were root mean square
error of approximation and standardised root mean
square residual.?62® Standardised coefficients were
used for interpretation of path analysis parameters.
Full-information maximum likelihood was used to
impute missing data, unless participants lacked
data for any of the variables of interest in these
models. If they had no data, they were excluded from
the path analysis (to avoid replacing all missing data
for a participant).

Table 1. Bivariate Pearson Correlations

Results

Pearson correlations

All Pearson correlations, including sample sizes, are
presented in Table 1. Greater levels of depressive
symptoms (DASS-21) were associated with worse
physical wellbeing, emotional wellbeing, role
limitations due to physical difficulties, and role
limitations due to emotional difficulties (V/SF-36; rs
from -0.74 to -0.22, ps < 0.001). Results were similar
for both anxiety (rs from -0.52 to -0.34, ps < 0.001)
and stress (rs from -0.54 to -0.18, ps < 0.01) DASS-
21 subscales. Individuals with more psychiatric
diagnoses also reported worse physical wellbeing,
emotional wellbeing, and more limitations due to
both emotional and physical difficulties (rs from
-0.26 to -0.12, ps < 0.05).

Variable Depression Anxiety Stress Physical Emotional Physical Emotional Dx
role role
1. Depression n —
r  —
2. Anxiety n 334 —
r 0.584 —
p <0.001 —
3. Stress n 328 325 —
r 0.656 0.672 —
p <0.001 <0.001 —
4. Physical n 325 323 315 —
r -0.217 -0.341 -0.177 —
p <0.001 <0.001 0.002 —
5. Emotional n 330 328 321 322 —
r -0.743 -0.521 -0.543 0.208 —
p <0.001 <0.001 <0.001 <0.001 —
6. Physical role n 335 332 325 329 332 —
r -0.380 -0.370 -0.261 0.654 0.338 —
<0.001 <0.001 <0.001 <0.001 <0.001 —
7. Emotional role n 335 332 325 329 332 339 —
r -0.529 -0.464 -0.423 0.398 0.536 0.609 —
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 —
8. Dx n 340 337 330 329 334 339 339 —
r 0.226 0.334 0.256 -0.118 -0.261 -0.146 -0.246 —
p <0.001 <0.001 <0.001 0.032 <0.001 0.007 <0.001 —

Note. Depression, anxiety, stress assessed with DASS-21. Dx = number of diagnoses. All other domains assessed with the

V/SF-36.
Page 26

Journal of Military and Veterans’ Health



Original Article

Table 2. Stress regression

Model Unstandardised Standard error Standardised t P

M, (Intercept) 11.759 1.534 7.666 <0.001*
Age -0.049 0.021 -0.130 -2.308 0.022*
Race 0.779 0.569 0.076 1.368 0.172
Sex -0.266 0.626 -0.024 -0.424 0.672
Diagnoses 1.179 0.276 0.235 4.263 <0.001*

M, (Intercept) 18.329 1.561 11.740 <0.001*
Age -0.023 0.019 -0.063 -1.215 0.225
Race 0.878 0.484 0.086 1.813 0.071
Sex -0.422 0.530 -0.038 -0.795 0.427
Diagnoses 0.473 0.243 0.094 1.947 0.052
Physical -0.007 0.011 -0.036 -0.572 0.568
Emotional -0.118 0.015 -0.448 -7.844 <0.001*
P Role 7.624x10-4 0.012 .005 0.064 0.949
E Role -0.025 0.012 -0.138 -2.104 0.036*

Note. Physical, emotional, P Role, and E Role were measured from the V/SF-36 (emotional wellbeing, physical wellbeing,
role limitations due to physical difficulties, role limitations due to emotional difficulties). * = p <0.05.

Table 3. Depression regression

Model Unstandardised Standard error Standardised t P

M, (Intercept) 10.400 1.770 5.874 <0.001*
Age -0.031 0.024 -0.073 -1.289 0.198
Race 0.868 0.649 0.074 1.338 0.182
Sex -0.421 0.718 -0.033 -0.586 0.558
Diagnoses 1.160 0.313 0.204 3.700 <0.001*

M, (Intercept) 20.395 1.420 14.365 <0.001*
Age 0.012 0.017 0.027 0.668 0.505
Race 1.155 0.436 0.099 2.649 0.008*
Sex -0.633 0.480 -0.050 -1.317 0.189
Diagnoses 0.037 0.218 0.006 0.168 0.867
Physical 0.006 0.010 0.028 0.571 0.569
Emotional -0.196 0.014 -0.652 -14.452 <0.001*
P Role -0.016 0.011 -0.087 -1.534 0.126
E Role -0.027 0.011 -0.131 -2.520 0.012*

Note. Physical, emotional, P Role, and E Role were measured from the V/SF-36 (emotional wellbeing, physical wellbeing,
role limitations due to physical difficulties, role limitations due to emotional difficulties). * = p < 0.05.
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Table 4. Anxiety regression

Model Unstandardised Standard error Standardised t P

M, (Intercept) 5.930 1.642 3.611 <0.001*
Age -0.013 0.022 -0.033 -0.596 0.552
Race 0.791 0.602 0.071 1.314 0.190
Sex 0.010 0.672 7.890x10-4 0.014 0.989
Diagnoses 1.667 0.291 0.307 5.726 <0.001*

M, (Intercept) 15.003 1.659 9.043 <0.001*
Age -0.007 0.020 -0.016 -0.323 0.747
Race 0.829 0.511 0.075 1.621 0.106
Sex -0.146 0.568 -0.012 -0.256 0.798
Diagnoses 0.878 0.256 0.162 3.424 <0.001*
Physical -0.037 0.012 -0.187 -3.059 0.002*
Emotional -0.102 0.016 -0.357 -6.399 <0.001*
P Role -0.003 0.013 -0.015 -0.218 0.828
E Role -0.027 0.013 -0.133 -2.062 0.040*

Note. Physical, emotional, P Role, and E Role were measured from the V/SF-36 (emotional wellbeing, physical wellbeing,
role limitations due to physical difficulties, role limitations due to emotional difficulties). * = p < 0.05.

Hierarchical regressions

Stress

In step 1 of the hierarchical regression analyses for
stress (n = 309), demographic variables were entered.
These variables were age, dichotomised race, sex and
number of psychiatric diagnoses. The first step was
significant, F(4, 304) = 6.54, p < 0.001, Adjusted R?
= 0.07. Adding physical and emotional wellbeing and
limitations due to physical and emotional difficulties
improved the overall model, AF(4, 300) = 31.19, p <
0.001, AR? = 0.27. After adding these four variables
in step two, greater emotional wellbeing and fewer
limitations due to emotional difficulties were
associated with reduced stress. Full coefficients for
these regression models are presented in Table 2.

Depressive symptoms

In step 1 of the hierarchical regression analyses
for depressive symptoms (n = 318), demographic
variables were entered. These variables were age,
dichotomised race, sex and number of psychiatric
diagnoses. The initial step was significant, F(4,
313) = 4.41, p = 0.002, Adjusted R* = 0.04. Adding
physical and emotional wellbeing and limitations
due to physical and emotional difficulties improved
the overall model, AF(4, 309) = 97.73, p < 0.001,
AR? = 0.53. After adding these four variables,
greater emotional wellbeing and less impairment
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due to emotional difficulties were associated with
reduced depressive symptoms. Overall, results were
consistent with the stress model. Full coefficients
for depressive symptoms regression models are
presented in Table 3.

Anxiety

In step 1 of the hierarchical regression analyses for
anxiety (n=317), demographic variables were entered.
These variables were age, dichotomised race, sex and
number of psychiatric diagnoses. The initial step
was significant, F(4, 312) = 8.87, p < 0.001, Adjusted
R? = 0.09. Adding physical and emotional wellbeing
and limitations due to physical and emotional
difficulties improved the overall model, AF(4, 308)
= 32.40, p < 0.001, AR? = 0.27. After adding these
four variables, greater emotional wellbeing, better
physical wellbeing and fewer limitations due to
emotional difficulties were associated with reduced
anxiety. Results are consistent with depressive
symptoms and stress, except that physical wellbeing
was also a distinct correlate. The results for these
regression models are presented in Table 4.

Path analysis

Based on results obtained from regression analyses, a
path analysis examining relations between emotional
wellbeing, physical wellbeing, role limitations due to
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emotional difficulties, role limitations due to physical
difficulties, depressive symptoms, anxiety and
stress was modelled (N = 344 using full information
maximum likelihood estimation for those with at
least one data point). Emotional wellbeing and
fewer limitations due to emotional difficulties
were modelled to relate to stress and depressive
symptoms. Emotional and physical wellbeing and
fewer limitations due to emotional difficulties were
modelled to relate to anxiety.

The model was an appropriate fit to the data (SRMR
and RMSEA < 0.05). Standardised coefficients were
significant (ps < 0.01) for emotional wellbeing (-0.46)
and role problems due to emotional difficulties
(-0.17) relating to stress, which was also the case for
depressive symptoms when considering emotional
wellbeing (-0.64) and role problems due to emotional
difficulties (-0.19; ps < 0.01). Finally, for anxiety,
emotional wellbeing (-0.39), role limitations due to
emotional difficulties (-0.19), and physical wellbeing
(-0.19) were significantly related to anxiety (ps <0.01).
Overall, results suggest that emotional wellbeing and
role problems due to emotional difficulties are key,
unique correlates of stress, depressive symptoms
and anxiety. At the same time, physical wellbeing
also distinctly relates to anxiety difficulties.

Discussion

The current study assessed unique relations
between emotional wellbeing, physical wellbeing,
role limitations due to emotional difficulties,
role limitations due to physical difficulties, and
depressive symptoms, anxiety and stress in a
trauma-exposed veteran sample. Stress and physical
health are robustly linked,?® as are emotional and
physical health in veterans.!®'* A comprehensive
examination of physical and emotional wellbeing,
and their unique relations with psychopathology
when examined simultaneously, has yet to be tested.
The current study suggests emotional wellbeing
and role limitations due to emotional difficulties are
consistently related to stress, depressive symptoms
and anxiety. The pattern of results is similar for
anxiety, except physical wellbeing was a unique
correlate for this outcome. A path model integrating
correlation and regression results was an appropriate
fit and supported prior analyses. Findings highlight
unique contributions of emotional wellbeing and
role limitations due to emotional difficulties when
these are considered variables simultaneously and,
pending future studies, suggest these variables may
drive distress relative to physical wellbeing and role
limitations related to physical difficulties.
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Results are consistent with prior studies reporting
significant relations between emotional wellbeing
and depressive symptoms.*® V/SF-36 domains,
specifically physical and emotional health, relate
to the experience of stress.’! The current study
expands these findings, suggesting that both
emotional wellbeing and limitations resulting from
these difficulties are important to consider when
understanding correlates of psychological distress in
veterans. Given the extensive research on the link
between physical health and distress, it is important
to incorporate a simultaneous study of emotional
wellbeing domains.

Relations between emotional wellbeing and role
limitations due to emotional difficulties were
consistent across anxiety, and physical wellbeing
was also a correlate of anxiety when considering
these variables in the same model. Some DASS-
21 anxiety subscale items measure physiological
arousal (T experienced trembling, e.g., in the hands’).
Given connections between physical health and
physiological arousal,'” it is possible that physical
difficulties are indicative of higher allostatic load,
which may exacerbate anxiety. Overall, the results
provide unique insights into the relationship between
quality-of-life indicators and stress, expanding our
knowledge base in this area and providing important
implications for screening and interventions in
VAHCS.

Regarding potential interventions to target role
limitations due to emotional difficulties, acceptance
and commitment therapy (ACT)?? is a viable option.
ACT considers values and valued behaviour
that may be impacted by psychological distress,
potentially aligning with items assessing role
limitations due to emotional difficulties in the V/
SF-36 (e.g., accomplishing less than one would like
due to emotional difficulties). However, cognitive-
behavioural interventions more broadly would
be viable intervention options as they consider
functional impairment. As the number of psychiatric
diagnoses was consistently related to stress,
depressive symptoms and anxiety in the initial step
of regression models and each V/SF-36 domain
in bivariate correlations, interventions may also
consider comorbidity in service delivery. Example
interventions designed with comorbidity in mind
include the unified protocol for emotional disorders
and transdiagnostic behaviour therapy, both of
which have demonstrated utility in veterans.333*

Findings also have implications for mental health
screening efforts with veterans, adding to the
literature examining the utility of the V/SF-36 in
VAHCS.2* Veterans exposed to PTEs reporting worse
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emotional wellbeing and limitations due to these
difficulties may be more likely to endorse clinical
symptoms of depression or heightened stress. Those
with greater physical health difficulties are also
likely to endorse higher levels of anxiety. The V/SF-
36 has been established as an easy-to-administer
tool?* that can be used as a preliminary marker of
psychopathology and distress. Incorporating the
V/SF-36 into routine clinical care may enhance
the value of screening for difficulties that could
precipitate or co-occur with psychopathology.

There are limitations to note when interpreting
these findings in the present research. Of course,
as the data collected are cross-sectional, causal
interpretations are not appropriate. Quasi-
experimental study designs may be an appropriate
next step to discern the unique effects of emotional
wellbeing and role limitations due to emotional
difficulties within predetermined groups. Future
research may also engage in efforts to determine
how these relations vary and interact across primary
psychiatric diagnoses and co-occurring difficulties
(e.g., substance use). Larger samples would enhance
generalisability across veteran populations. As the
path analysis was based on results from correlational
and regression analyses, replications are necessary
to test a priori path model hypotheses.
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