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Summary

Objectives: In this study, we investigate if social risk
and resilience factors and coping strategies allow to
distinguish between military service members suffering
from deployment-related PTSD, deployed soldiers with
no mental health condition, and non-deployed soldiers
with high or low chronic stress. In addition, we wanted
to know if perceived unit cohesion directly affects men-
tal health (PDS, BSI) or is mediated by coping strate-
gies.

Method: In a cross-sectional study of 135 male soldiers,
these were categorized into four groups: deployed sol-
diers diagnosed with or without deployment-related
PTSD, non-deployed soldiers experiencing high or low
chronic stress. Measures included adaptive and mal-
adaptive coping strategies (SVF-78), social acknowl-
edgment, isolation and unit cohesion.

Results: Military service members with deployment-re-
lated PTSD and non-deployed military personnel expe-
riencing high chronic stress report significantly less
social resources and significantly more maladaptive
coping strategies than deployed and non-deployed mil-
itary personnel with lower stress levels, but show no
differences in their reported adaptive coping strategies.
No significant differences were found between soldiers
suffering from PTSD and high chronic stress. Effects of
lacking unit cohesion on mental health symptomatology
was almost completely mediated by maladaptive coping
strategies.

Conclusions: Neither social risk and resilience factors
nor coping strategies allow to distinguish a specific com-
bat-related PTSD pattern. Instead, they rather distin-
guish between resilient soldiers and those at risk, re-
gardless if caused by high duty-related chronic stress
or traumatic combat-related events. Prospective studies
are needed to assess if the lack of maladaptive coping
strategies can be addressed directly or indirectly by
facilitating unit cohesion and social integration.
Keywords: coping; unit cohesion; social recognition;
social isolation; military deployment; mental health

Introduction/Theory

Since the deployment to Afghanistan and Iraq, risk and
resilience factors for deployment-related mental disor-
ders have received high attention. Most of this research
had been carried out with the US and UK armed forces.
When the German Center for Military Mental Health was
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founded in 2010, it was unknown if the results could be
applied to a German military context, as it differed con-
siderably in respect to deployment realities, screening
procedures for joining the Armed Forces, social support
structures, and also prevalence as well as incidence rates
of deployment-related mental disorders and posttraumat-
ic stress disorder (PTSD) in particular.

Meta-analyses have reported prevalence rates between
10.3% and 13.2% for soldiers who were deployed to
Afghanistan or Iraq [1]. Rates differ depending on combat
intensity: prevalence rates between 9% for low combat
intensity and 29 % for high combat intensity [1]. For Eu-
ropean Armed Forces, prevalence rates of 4—7 % were
considerably lower [2, 3[. In a German epidemiological
study [4], the 12-month prevalence of PTSD among re-
turning soldiers was 2.9 % and the service-related inci-
dence after deployment was 0.9 %.

In international epidemiological research, several risk
and resilience factors for deployment-related PTSD have
been identified with the hope of early screening of sol-
diers at risk and the adaptation of early interventions.
Often, resilience and risk constitute two extremes of the
same continuum, e.g., social support or its lack, social
integration or social isolation. In other cases, they seem
to be qualitatively different as e.g., in the case of adaptive
and maladaptive coping strategies. In this study, we are
interested in identifying socio-psychological risk and re-
silience factors which allow discriminating between four
different groups: soldiers suffering from deployment-re-
lated PTSD, soldiers who despite of deployment-related
traumatic events don’t suffer from PTSD, soldiers who
have never been deployed, but who suffer from high du-
ty-related chronic stress, and soldiers who have never
been deployed and experience low duty-related chronic
stress. Potential psychosocial protective factors are dif-
ferentiated into those that are personal resources, poten-
tially controlled by the individual alone as coping strate-
gies, and perceived social risk and resilience factors,
depending also on the behaviour of the general social
environment and the military environment.

Coping strategies and mental health, in particular
PTSD

Many researchers distinguish between adaptive and mal-
adaptive coping strategies, with adaptive strategies re-
ducing the stress response and facilitating mental health
and with maladaptive coping strategies adversely impact-
ing on mental health [5, 6]. Examples of adaptive coping
are information seeking, problem solving, self-efficacy,
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distraction, or re-evaluation. Examples of maladaptive
coping are aggression, withdrawal, avoidance, inactivity,
hyperactivity, rumination, resignation, or self-pity [5]. For
civilian and military samples alike, maladaptive coping,
most often avoidant coping, was associated with
PTSD-symptomatology, while adaptive coping more of-
ten was a protective factor [7-9]. It is hypothesized that

Hypothesis 1a: Soldiers diagnosed with PTSD em-
ploy more maladaptive coping and less adaptive strat-
egies than soldiers without a diagnosis.

Hypothesis 1b: Soldiers with low chronic stress em-
ploy more adaptive and less maladaptive coping strat-
egies than soldiers with high chronic stress.

Social resources: social acknowledgment, social in-
tegration/isolation, and unit cohesion

Earlier meta-analyses, including civilians and military
personnel, have revealed consistent main effects be-
tween low perceived support and posttraumatic stress
disorder symptoms [10, 11] and nonspecific psychologi-
cal distress [12], though effect sizes varied. Social re-
sources for military mental health have been differentiat-
ed in respect to source, point of time and type of social
support, e.g., unit cohesion as social support by the
military during deployment, general post-deployment so-
cial support [13, 14], post-deployment social integration
[14] and social acknowledgment [15, 16]. Social integra-
tion as opposed to social isolation is interpreted as a
means of accessing multiple social resources.

Unit cohesion, a military-specific form of social support
has been identified as a vital protective factor for de-
ployed military [17—19], though disputed by a meta-anal-
ysis of 32 cross-sectional and longitudinal cohort studies
between 1998 and 2014 [20]: In contrast to post-deploy-
ment social support, peri-traumatic unit cohesion has not
been identified a protective factor in the meta-analysis.
In the light of many studies outlining the protective effect
of unit cohesion, this surprising result needs further ex-
ploration of the potentially underlying mechanisms: The
Social Cognitive Processing Model suggests that social
support helps people [21, 22] to confront their painful
emotional and cognitive reactions to trauma, also an un-
derlying mechanism of psychotherapy. In a longitudinal
cohort study, perceived unit cohesion also was found to
reduce avoidant coping and thereby indirectly facilitating
mental health, also when corrected for general perceived
social support [23]. However, to our knowledge it has not
been investigated if the effect of perceived unit cohesion
also is mediated by maladaptive coping strategies in gen-
eral and/or by adaptive coping strategies.

Based on previous research, we expect the following
pattern for perceived social support and military mental
health:
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Hypothesis 2a: Soldiers suffering from deployment-
related PTSD have less perceived social resources
than soldiers with no mental-health-related diagnoses:
Perceived social isolation is higher and unit cohesion
and social acknowledgment are perceived to be lower
for soldiers with deployment-related PTSD than for
the other three groups.

Hypothesis 2b: Soldiers with low chronic stress have
more perceived social resources than soldiers with
high chronic stress: they perceive themselves to be
less socially isolated and benefitting from higher social
acknowledgment and unit cohesion.

Hypothesis 3: The impact of unit cohesion on mental
health is mediated by coping strategies.

Hypothesis 3a: The effect of unit cohesion on
PTSD-symptomatology (PDS) is mediated by adaptive
coping strategies.

Hypothesis 3b: The effect of unit cohesion on gen-
eral symptom severity (BSI-GSI) is mediated by adap-
tive coping strategies.

Hypothesis 3c: The effect of unit cohesion on
PTSD-symptomatology (PDS) is mediated by mal-
adaptive coping strategies.

Hypothesis 3d: The effect of unit cohesion on gen-
eral symptom severity (BSI-GSI) is mediated by mal-
adaptive coping strategies.

Methodology

Recruitment

Male soldiers were recruited from different units of the
German Armed Forces, and inpatient and outpatient de-
partments of the Military hospital in Berlin between 2011
and 2014. Participation was voluntary. Participants were
only included in the study upon informed written consent.

Measures

Trier Inventory for the Assessment of Chronic Stress
(TICS)

Social recognition and social isolation:

The TICS was developed to measure chronic psychoso-
cial stress. Overall, studies have shown very good reli-
ability and validity for the TICS and its scales [24]. In this
study, only the scales measuring two aspects of chronic
social stress were used: lacking social recognition and
social isolation.
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Post-traumatic Stress Diagnostic Scale (PDS) (German
version)

The original PDS [25] and the German adapted version
[26, 27] demonstrated very good reliability and validity
and good sensitivity and specificity. Here, only the sever-
ity score was used as a dependent variable.

Brief Symptom Inventory (BSI)

The BSl is a short from of the Symptom Checklist, the
SCL-90-R [28]. In the German version, the General Se-
verity Index of the BSI (GSI-BSI) has proven good reliabil-
ity (Cronbach-a =0.92-0.96, one week test-retest reliabil-
ity r=".93], convergent and discriminant validity [28].

Strategies Coping with Stress (Stressverarbeitungsfrage-
bogen SVF —78)

The SVF-78 is a stress coping inventory [5]. This is based
on a conception of coping as a habitual trait characteris-
tic, which is stable over time. The 78 items are assigned
to 13 subtests. These subtests are grouped into coping
strategies which facilitate stress relief (positive or adap-
tive strategies) and into such strategies contributing to
stress load (negative or maladaptive strategies). Respec-
tive means were computed for adaptive and maladaptive
coping strategies. Internal consistencies (a=.86, a=.94),
split-half reliabilities (r=.84, r=.96) and test-retest-reli-
abilities (between r=.72 and r=.88) were assessed as
good to and excellent. It showed good construct and
external validity.

Perceived unit cohesion

Perceived unit cohesion was assessed by the following

four statements

*  “The relationship between my superior and me is
good.”,

* “The relationship between me and my fellow soldiers
is good.”,

* “My comrades support me.”, and

» ‘| experience good group cohesion”.

These statements were rated on a five-point rating scale:

1="agree", 5="“don’t agree”. Internal consistency was

a=.86. Counterintuitively, unit cohesion has been coded

reversely, t. e. higher values indicate lower unit cohesion.

Data analysis / Statistics

All statistical tests were performed using SPSS 21. We
corrected for multiple testing using Bonferroni’s method.
Hypotheses 1, 2 and 3 were tested independently of each
other. Based on an initial level of significance of a=0.05
and multiple testing of the sub-hypotheses, the corrected
level of significance was set at a=0.025 for hypothesis 1,
a=.008 for hypothesis 2 and a=.0125 for hypothesis 3.
Missing data were dealt with according to the instructions
of the respective manuals. If the number of missing val-
ues did not exceed the defined cutoff, missing values
were computed based on the respective means. Missing
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data exceeding the threshold resulted in an exclusion of
the respective measure. Since more than half of the mea-
sures violated the assumption of normal distribution,
non-parametric statistical tests were applied.

We used a hierarchical approach to data analysis. Sys-
tematic differences were first tested by Kruskal-Wal-
lis-Test. For pairwise group comparisons, the Krus-
kal-Wallis post-hoc tests were applied. Based on the
standardized test-statics, effect sizes were calculated.

Results

Sample, descriptive statistics and differences be-
tween the four groups

One hundred and thirty-five male German soldiers be-
tween 19 and 53 years participated, with a mean of 30.3
years (SD 6.8). 70 had served in deployments abroad, 65
had only served within Germany at the time of recruitment.
Depending on deployment experience, level of chronic
stress and treatment for deployment-related PTSD diag-
nosis, they were assigned to four different groups. Of those
70 soldiers with deployment experience, 37 were diag-
nosed with PTSD and 32 had no diagnosis. Of those 65
soldiers 26 suffered from work-related chronic stress and
33 did not. The assignment of the non-deployed group to
the high and low chronic stress category was decided by
the median split based on the results of the overall chron-
ic stress scale of the “Trier Inventory for the Assessment
of Chronic Stress” (TICS). Seven participants were exclud-
ed due to missing, resulting in 127 participants.
Systematic differences between the four groups were
tested by ANOVAS applying Kruskal-Wallis-Test in re-
spect to age (H(3)=10.171, p<.017), number of deploy-
ments (H(3)=29.695, p<.001), number of days deployed
(H(3)=26.742, p<.001), and the severity of the traumat-
ic events (MHAT: (H(3)=40.781, p<.001. Though
non-traumatized deployed military personnel showed a
slight tendency for having been deployed more often,
both groups of military personnel do not differ in respect
to the complete days deployed (p=0.9) and the severity
of traumatic events (p=1.0). Systematic differences be-
tween the four groups in respect to education (Krus-
kall-Wallis: x2(3)=9.397, p=0.024) and rank (Krus-
kall-Wallis: x?(3)=10.577, p=0.014, N=132) were
analyzed by Chi-Square tests for k independent groups.
In the full sample (N=135), PTSD symptom severity rat-
ings on the PDS were: 88 subjects (65.2 %) not clinically
significant, 10 subjects (7.4 %) moderate, 19 subjects
(14.1 %) moderate to severe, and 18 subjects (13.3 %)
severe. The mean (SD) PDS score was 13.07 (16.28)
and TICS score 13.90 (10.50).

Check for group assignments

The assignments to the four groups were additionally
checked by differences in the severity of PTSD symp-
tomatology and general mental health symptoms (BSI-
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GSI). The assignments were supported by significant
differences in the severity of PTSD symptomatology
(PDS: (H(3)=76.865, p<.001) and general severity of
symptomatology (BSI: (H(3)=84.817, p<.001). Pairwise
comparisons with adjusted p-values showed that soldiers
diagnosed with PTSD achieved a significantly higher se-
verity score in the PDS and the BSI than non-diagnosed
soldiers with a deployment history (p<0.001, r=.87),
non-deployed soldiers with high chronic stress (p<0.001,
r=.55) and non-deployed soldiers with low chronic stress
(p<0.001,r .9,r=1.0). Soldiers experiencing high chron-
ic stress had significantly higher severity scores than
soldiers with low chronic stress in the BSI (p=0.001,
r=0.46), but they did not differ significantly in the PDS
(p=0.1,r=0.3)

Hypothesis 1: Coping strategies

Hypothesis 1 was partially supported: While no system-
atic differences between the groups were found in re-
spect to adaptive coping strategies (Kruskal-Wallis-Test:
H=7.340, N=134,n2=0.031, dCohen=0.36, p=.062), the
groups differed significantly in respect to maladaptive
coping strategies (Kruskal-Wallis-Test: H=60.005,
N=134,n2=0.413,dCohen=1.678, p<.001). In line with
hypothesis 1a, soldiers with deployment-related PTSD
use more maladaptive coping strategies than previously
deployed soldiers with no mental health condition
(z=5.372, N=69, n?=0.418, dCohen=1.696, p<.001)
and non-deployed soldiers with low chronic stress
(z=6.839, N=70, n2=0.668, dCohen=2.838, p<.001).
Contrary to hypothesis 1a, soldiers with deployment-re-
lated PTSD and non-deployed soldiers with high chronic
stress don’t differ significantly in their use of maladaptive
coping strategies (z=1.630, N=69, n2=0.039, dCo-
hen=0.4, p=.618). In line with hypothesis 1b, Soldiers
with high chronic stress tend to use more maladaptive
coping strategies than soldiers with low chronic stress
(z=5.014,N=65,n2=0.387, dCohen=1.588, p<0.001),
in line with hypothesis 3b.

Hypothesis 2: Social factors: Unit cohesion, social
isolation and social acknowledgment

Hypothesis 2 was also partially supported: Significant
differences were found between the groups for unit co-
hesion (H=42.907, N=133, n2=0.291, dCohen=1.282,
p<.001), social isolation (H=57.768, N=134, n2=0.397,

dCohen=1.622, p<.001) and social acknowledgment
(H=43.360,N=133,2=0.295, dCohen=1.292, p<.001).

Hypothesis 2a is supported for two of the three compar-
isons: Social isolation (H=57.768, N=134, n2=0.397,
dCohen=1.622, p<.001) is highest, unit cohesion
(H=42.907,N=133,n0?=0.291, dCohen=1.282, p<.001)
and social acknowledgment (H=43.360, N=133,
n2=0.295, dCohen=1.292, p<.001) are lowest for sol-
diers with PTSD. Unit cohesion is higher for deployed
soldiers with no diagnosis (z=4.221, N=69, n?=0.258,
dCohen=1.18, p<.001) and non-deployed military per-
sonnel with low chronic stress (z=6.246, N=70,
n2=0.557, dCohen=2.244, p<.001). Social acknowledg-
ment is also higher for deployed soldiers with no diagno-
sis (Z=3.201,N=69, n?=, dCohen=, p<.01) and non-de-
ployed military personnel with low chronic stress
(2=5.417, N=70, n2°0.419, dCohen=1.699, p<.001).
On the reverse, social isolation is lower for deployed sol-
diers with no diagnosis (Z=4.166, N=69, n20.252, dCo-
hen=1.159, p<.001) and non-deployed military person-
nel with low chronic stress (Z=7.192, N=70, n2=0.74,
dCohen=3.372, p<.001).

Contrary to hypothesis 2a, no significant difference was
found between soldiers suffering from PTSD and soldiers
experiencing high chronic stress for unit cohesion
(2=1.890, N=69, n2°0.072, dCohen=0.556, p=.156),
social isolation (Z=1.890, N=69, n20.052, dCo-
hen=0.467, p=.352) and social acknowledgment
(Z2=-.346, N=69, n270.002, dCohen=0.083, p=1.0).

Hypothesis 2b is supported: Unit cohesion (Z=3.887,
N=65, n270.232, dCohen=1.101, p=.001) and social
acknowledgment (Z=5.566, N=65, n20.477, dCo-
hen=1.909, p<.001) is higher and social isolation
(Z=5.101, N=65, n2=0.4, dCohen=1.634, p<.001) is
lower for soldiers with low chronic stress than for soldiers
with high chronic stress (p<.001).

Hypotheis 3: Effect of unit cohesion

Diverse patterns emerged concerning the mediated ef-
fect of perceived unit cohesion on mental health by cop-
ing strategies:

In line with hypothesis 3 and its four sub-hypotheses,
higher perceived unit cohesion is associated with lower
mental health symptomatology, regardless of PTSD-symp-
toms (PDS) or general mental health symptoms (BSI-

Table 1: Direct and indirect effects of unit cohesion on BSI-GSI, mediator “adaptive coping strategies

variable

0.445

unit cohesion (p<.001)

-0.831
(p<.007)

predictor on medi-
ator

indirect effect total effect

0.064
(p=.037)

0.509
(p<.001)

Effect of mediator on mental health (BSI-GSI): -0.077; p=.002, N=121
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Table 2: Direct and indirect effects of unit cohesion on (BSI-GSI), mediator “maladaptive coping strategies”

variable O
effect
0.149

unit cohesion (p=.037)

3.479
(p<.001)

predictor on
mediator

indirect effect total effect

0.360
(p<.001)

0.509
(p<.001)

Effect of mediator on mental health (BSI-GSI): 0.104; p<.001, N= 121

Table 3: Direct and indirect effects of unit cohesion on PTSD (PSD), mediator “adaptive coping strategies*

variable direst
effect
0.428

unit cohesion (p<.001)

predictor on
mediator

indirect effect total effect

0.479
(p<.001)

Effect of mediator on outcome variable PDS: -0.063; p=.052, N=105

Table 4: Direct and indirect effects of perceived unit cohesion on PDS, mediator “maladaptive coping strategies*

direct

variable effect

unit cohesion

predictor on
mediator

indirect effect total effect

Effect of mediator on outcome variable PDS: 0.111; p<.001, N=105

GSI). The mediated effects, however, are more complex
(see table 1-4).

87 % of the relationship between unit cohesion and BSI-
GSl is explained by direct and 13 % by indirect effects of
the mediator “adaptive coping strategies” (see table 1),
while in the case of the mediator “maladaptive coping
strategies” 71 % are explained by indirect effects and
29% by direct effects of perceived unit cohesion (see
table 2).

89 % of the relationship between perceived unit cohesion
and the severity of PTSD-symptoms (PDS) is explained
by a direct effect only. The indirect effects mediated by
“adaptive coping strategies remain insignificant (see
table 3), while in the case of the mediator “maladaptive
coping strategies” 84 % are explained by indirect effects.
No direct effect of perceived unit cohesion remains sig-
nificant (see table 4).

Discussion

In one of the first studies of the Bundeswehr Center for
Psychotraumatology after its establishment in 2010, we
were interested if research results on risk and resilience
factors for US and UK armed forces also apply to Bunde-
swehr service members. In addition, we were interested
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if coping strategies and different social risk and resilience
factors allow to distinguish military personnel with a de-
ployment-related PTSD from deployed military personnel
who do not develop a PTSD after traumatic combat-re-
lated events and non-deployed military personnel with
high or low duty-related chronic stress — unrelated to
deployment.

Our hypotheses were partially supported: Highly stressed
military personnel, regardless of their combat-related
PTSD diagnosis, show more maladaptive coping strate-
gies and lack more social resources including unit cohe-
sion, social acknowledgment, and social integration/
isolation in general than more resilient deployed or
non-deployed military service members with a lower
stress level. While these psychosocial risk and resilience
factors allow to distinguish between resilient military
service members and those at risk, they are relatively
unspecific: They do not allow to distinguish between mil-
itary personnel suffering from high chronic stress unre-
lated to deployment and from combat-related PTSD.
Contrary to our hypothesis, adaptive coping does not
allow to distinguish resilient service members from those
at risk.

However, the good news might be that addressing the
identified psychosocial risk and resilience factors helps
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all vulnerable military service members, potentially sim-
plifying prevention, and intervention measures.
Eventually, one also must consider a lack of seeking help
for soldiers with high chronic stress, as mental health
disorders unrelated to combat might be perceived as
more stigmatizing. As this has been one of the first stud-
ies of the Bundeswehr Center for Psychotraumatology,
neither the hidden problem of mental health disorders
was known at the time [4, 29] nor expected stigmatization
as the main reason for underreporting mental health
problems [30, 31].

As to the underlying functional mechanism of perceived
unit cohesion for mental health, a diverse picture of me-
diated and unmediated effects via coping strategies has
emerged: In respect to the mediator “maladaptive coping
strategies”, the effect of perceived unit cohesion on the
general mental health symptomatology (BSI-GSI) is
mainly mediated and on PTSD-severity even completely
mediated by coping strategies. However, in respect to
the mediator “adaptive coping strategies”, perceived unit
cohesion has mainly a direct effect for general health
symptomatology and a complete direct effect for the se-
verity of PTSD-symptomatology (PDS), while adaptive
coping strategies do not allow to distinguish between
resilient individuals and those at risk. Thereby, our results
lend support to the social buffer model which posits a
direct effect of perceived social support onto mental
health [32] as well as to the Social Cognitive Processing
Model suggests [21, 22], which assumes that perceived
social support allows people to confront their painful emo-
tional and cognitive reactions to trauma. However, in
contrast to the assumed underlying mechanism, per-
ceived unit cohesion does not facilitate adaptive coping
strategies, it only reduces the engagement in maladap-
tive coping strategies: This relationship rather suggests
an emotion-associated coping mechanism: Perceived
unit cohesion might reduce arousal and negative emo-
tions and thereby lesson the engagement in maladaptive
coping strategies. The challenge is to disentangle, if mal-
adaptive coping strategies can only be reduced indirect-
ly as by perceived unit cohesion or directly. The latter
might be difficult as objectives of denial and reduction
can result in the opposite effect [29]: “You can think of
everything, but do not imagine a pink elephant!”

This study suggests that strengthening social resources,
including perceived unit cohesion, social acknowledg-
ment, and social integration, as well as addressing the
individual risk factor of maladaptive coping strategies are
worthwhile targets for facilitating mental health.

Limitations

The study has several limitations: The cross-sectional
design does not allow to draw conclusions about the di-
rection of relationships. The small sample and non-ran-
domized design do not allow generalizing the results
beyond the group studied. It has also to be cautioned

against interpreting the self-report measures as indica-
tors of actual social support or unit cohesion.

Due to the limitations in this study as well as in respect
to actual knowledge how these factors must be ad-
dressed, the systematic implementation of single and
combined interventions should be accompanied by pro-
spective evaluation designs taking account of timing of
the intervention, pre-deployment, post-deployment and
when diagnosed with (deployment-related) mental health
disorders.
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