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Abstract.
BACKGROUND: Since 1999, the German Armed Forces (Bundeswehr) have been conducting 3-weeks preventive treatment
programs aimed at psychological resource-strengthening in soldiers returning from deployment.
METHODS: Five hundred participants of these programs received the Posttraumatic Stress Scale 10 (PTSS-10) before and after
treatment and the rehabilitation assessment questionnaire of the German statutory pension insurance body. Sixty control group
subjects received the PTSS-10 twice in an interval of 4–5 months without therapeutic interventions.
RESULTS: Comparison of pre- and post-treatment PTSS-10 results in the covariance analysis showed an effect of the initial
PTSS-10-stress-levels and rank category, not of the intervention.
On average, the treatment program received ‘very good’ to ‘excellent’ overall ratings in the rehabilitation questionnaire. The
acceptance of sports and movement therapy was significantly above average, whereas that of individual and group counselling
was below.
CONCLUSIONS: The results of this pilot study suggest a high acceptance of the post-deployment preventive program. Effec-
tiveness in terms of psychometric improvement cannot be proven at this point.
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1. Introduction

Since the first military mission of the German
Armed Forces (Bundeswehr) with a field hospital in
Cambodia in 1992–1993, over 300,000 Bundeswehr
soldiers have been deployed to war and conflict zones.
Operations abroad subject soldiers and their families to
considerable levels of stress. Accordingly, recent epi-
demiological surveys have shown an increase in the
prevalence and incidence rates of various psychiatric
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illnesses among soldiers returning from deployment, in
particular of posttraumatic stress disorder (PTSD) [1].

At the same time, the number of service members
being treated for psycho-reactive disorders in the psy-
chiatric clinics of Bundeswehr hospitals has risen sig-
nificantly over the past years ci2,3. Comparable devel-
opments have been observed in other armed forces [4].

Against this background, the importance of strate-
gies to prevent mental disorders before and after mili-
tary deployments (primary and secondary prevention)
has increased in recent years [5] In terms of content
throughout other armed forces, these therapeutic mea-
sures e.g. have aimed at reinforcing physical fitness,
humour, hope, group cohesion within military units,
social support, a sense of purpose, spirituality, and op-
timism [6].
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As early as 1999, in addition to former short-term
programs [7], the Bundeswehr began cooperating with
civilian contracting clinics in establishing 3-weeks in-
patient restorative treatment programs including a lim-
ited offer of counselling, but no traumatherapeutic ap-
proaches. The aim of these activities was to give sol-
diers suffering from deployment-related stress but did
not yet display symptoms of mental illness an oppor-
tunity for psycho-physical regeneration and a strength-
ening of resources in order to improve spontaneous re-
generation processes and prevent the development of
psychiatric disorders [8]. This additional preventive el-
ement was promoted by former critics of soldiers and
also by the German public that Bundeswehr soldiers
would not receive adequate psychological care after
deployment.

Outside the military, inpatient psychotherapeutic
programs are common for various purposes in German
rehabilitation treatment facilities, including 3-weeks
cure treatments or 6-weeks intensive multimodal psy-
chotherapy for various psychiatric disorders. Rehabili-
tation is a frequently used supplement to acute psychi-
atric clinics in Germany. Since 1997, the German pen-
sion scheme (Deutsche Rentenversicherung Bund) has
been using standardised patient questionnaires to eval-
uate the subjective success of rehabilitation, to com-
pare facilities, and thus to aid in the establishment of
generally applicable benchmarks.

With regard to the Bundeswehr, a preventive in-
patient treatment program of one civilian contracting
clinic was evaluated [9,10]. In the course of this eval-
uation, numerous psychometric tests were conducted
on a small sample that revealed an improvement of
psychological stress-levels among rehabilitants in the
follow-up history. The evaluated subjects were, how-
ever, selected according to the severity of the stress
they had experienced, there was no control group, and
a differentiated evaluation of the individual treatments
was not possible.

The aim of the present pilot study therefore was
to evaluate the severity of perceived psychological
distress among subjects in several contracting clin-
ics based on the PTSS-10 before and after a course
of treatment and subsequently to evaluate satisfaction
with the entire treatment as well as with individual
measures. This approach might support hypotheses re-
garding the effects of such treatments in the secondary
prevention of deployment-related distress in soldiers,
but also in other professional groups who must cope
with similar levels of stress.

2. Material and methods

2.1. Procedures

The participants of this study were selected based
on data provided by the Bundeswehr central approv-
ing authority for civil rehabilitation treatment (Bun-
deswehr Medical Office, Munich). Five hundred sol-
diers were included who had completed their course of
treatment at least 3 months before the survey. In or-
der to guarantee sufficient experience with treatment
procedures and with military personnel, clinics had to
have treated at least 7 soldiers per year before. Eleven
German facilities qualified. In order to apply for the
treatment program, the soldiers had been required to
hand in an up-to-date PTSS-10 test along with the ap-
plication form. Initial testing was therefore fully docu-
mented.

Code numbers were then allocated and the question-
naire of the German pension scheme (for description,
see below) was sent out along with a second PTSS-
10 test, a covering letter, and a declaration of consent
regarding the collection of personal data for the pur-
poses of the study. A self-addressed, stamped envelope
was included. The documents were not sent out a sec-
ond time. Two hundred subjects filled out the question-
naires (response rate 40%). The collected data was sent
to the Centre of Military Mental Health in Berlin where
an anonymised evaluation was conducted.

2.2. Subjects and application

Table 1 shows the demographic and military data of
the 200 subjects in the treatment group and of the 60
members of the control group.

The requirements for a preventive treatment pro-
gram, its course, and the application procedure are
governed by a ministerial directive [8]. In detail, the di-
rective specifies the following indications long periods
of separation from home; assignments of 2 months or
more in combination with a 7-day working week; high
levels of stress during daytime duty; lack of personal
space; confrontation with another culture, violence and
poverty; unfamiliar climate; extreme events (attacks,
shelling, combat, threats, accidents, etc.) [8].

Applications must be filed within 6 months after
the end of deployment, either by the soldiers, their su-
perior officers, or a Bundeswehr psychosocial coun-
sellor and sent in via the unit physician, who will
take a general medical history and conduct a PTSS-10
test beforehand [11]. A psychiatrist opinion is not re-
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Table 1
Sample characteristics (Branch: branch of service; Combat: combat force; ComS: combat support force; Med: medical corps; Days: total days
on deployment; MV: Mean Value)

Parameters Significance
Gender Male Female Chi-squared test

Treatment group N = 177 (88.5%) N = 23 (11.5%) Chi-squared (1) = 3.542
Control group N = 58 N = 2 p = 0.060

Rank Enlisted personnel NCOs Officers Chi-squared test
Treatment group N = 17 (8.5%) N = 130 (65.3%) N = 52 (26.1%) Chi-squared (2) = 35.22
Control group N = 24 (40%) N = 29 (48.3%) N = 7 (11.7%) p < 0.001

Branch Combat ComS Med
(only treatment group) N = 48 (25%) N = 106 (55.2%) N = 38 (19.8%)

Age Mann-Whitney U test
Treatment group MV 35.9 (SD 8.81) Z = 5.350
Control group MV 29.3 (SD 6.01) p < 0.001

Days Mann-Whitney U test
Treatment group MV 339 (SD 249.9) Z = 1.894
Control group MV 262 (SD 184.1) p = 0.058

quired. Soldiers who fail to provide evidence of stress
as well as those who display symptoms of a manifest
deployment-related psychiatric disorder or obtain re-
sults of > 35 points in the PTSS-10 (suspected PTSD)
are ineligible for the preventive treatment program. In
the latter case, psychiatric treatment at a Bundeswehr
hospital will be arranged.

2.3. Services offered during treatment programs

Preventive treatment programs are a free-of-charge,
voluntary, inpatient rehabilitative measure for sol-
diers, reservists, and civilian Bundeswehr employees.
Treatment takes place in civilian clinics contracted
by the Bundeswehr. The Bundeswehr currently main-
tains 27 contracts with facilities throughout Germany.
The Bundeswehr Medical Office in Munich selects
the clinic, although the applicant may state priorities,
which are usually taken into consideration. Relatives
may also be admitted, but must pay a daily rate for
board and accommodation.

Contracted institutions must provide the following
services:

– Medical examination upon admission
– Various sporting and leisure facilities catering to

different patient needs regarding physical condi-
tion and personal inclination (nordic walking, wa-
ter gym exercises, running, hiking)

– Physiotherapy (muscle strengthening, pain man-
agement, massage)

– Courses in various relaxation techniques (pro-
gressive muscle relaxation, breathing and imagi-
nation techniques)

– Ergotherapy (painting and handcrafts for improv-
ing emotional expression)

– Individual and group counselling (management of
individual resources, improvement of social con-
tacts, general stress and conflict management)

– Medical support
Clinics have a certain degree of flexibility regard-

ing the form and administration of treatments, how-
ever. Traumatherapy or specific psychotherapy is not
part of the contracts because of the shortness of time
and the limited financial flexibility. These approaches
are offered by German Armed Forces Hospitals.

2.4. Data collection tools

The Posttraumatic Stress Scale 10 (PTSS-10) had
shown satisfactory psychometric properties in former
studies [11] and was chosen for this evaluation because
it has been in use as a screening tool in the Bundeswehr
since the mid-1990s and unit physicians employ it for
routine primary care screening for deployment-related
psychological and posttraumatic stress.

The PTSS-10 was employed along with the ques-
tionnaire for quality assurance in psychosomatic hospi-
tals prepared by the German pension scheme providers
(Handbuch zur Rehabilitandenbefragung DRV, 2010,
unpublished data). The questionnaire was slightly
modified for the purposes of this study (besides bio-
graphical data, basic military data was also collected).
The following questions were analysed in the course of
this study:

1. “How do you rate the success of the preventive
treatment program and the treatment program as
a whole?” (5-step scale from ‘poor’ (1) to ‘excel-
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Table 2
PTSS-10 results (raw values) of treatment group and control group before and after course of treatment/waiting interval

Variable Group N Mean Value (MV) Standard Deviation (SD) Mann-Whitney U test
PTSS-10 before treatment Treatment group 198 20.32 7.907 Z = 4.423

Control group 59 15.84 7.164 p < 0.001
PTSS-10 after treatment Treatment group 192 18.83 7.394 Z = 1.594

Control group 59 17.34 7.246 p = 0.111
Difference Treatment group 191 −1.49 8.373 Z = 2.319

Control group 58 1.50 5.868 p = 0.020

lent’ (5) and from ‘very poor’ (1) to ‘very good’
(5))

2. “Did you receive the following treatments? If so,
how do you rate them?” (Subjects “No, I did
not” or “Yes, and I rate it. . . ”. The negative an-
swer was not considered further in the evaluation,
otherwise a differentiated rating of the services
listed in Table 5 was offered on a 5-step scale
from ‘very poor’ (1) to ‘very good’ (5)).

The patients’ assessment of the individual measures
received during the program was analysed on the basis
of these questions. The average score in all categories
and the deviation of single categories from this average
were determined.

For comparison purposes, a control-group (n = 60)
was set up. Soldiers of a Bundeswehr unit returning
from deployment who had filled in a post-deployment
questionnaire including the PTSS-10 were asked by
their unit physician to complete the test again after 4–
5 months, thus representing a comparable interval as
the main group. Only soldiers who had not undergone
a preventive treatment program were admitted. Upon
submission of the PTSS-10, the subjects were asked to
sign a declaration of consent regarding the analysis of
their anonymised data.

2.5. Statistics

The target value for the evaluation of the PTSS-10
was the sum score before and after treatment and the
difference (posttest score minus pretest score), includ-
ing only patients with complete data sets. According
to the Kolmogorov-Smirnov test, the data was not nor-
mally distributed. The aim of the survey was to es-
tablish whether the development of the sum scores of
the treatment group was significantly different (better)
than that of the control group. This was tested in an
initial step by means of the Mann-Whitney-U-test.

In a second step, variables with a potential influence
on the difference were considered. These parameters
were age, days on deployment, participation in coun-
selling during the inpatient treatment (yes/no) and ini-

Table 3
Results of the covariance analysis regarding factors of influence on
change of PTSS-10 sum score (difference between final and initial
data) (group: treatment group or control group)

Characteristic F P
Group 0.030 0.862
Participation counselling 0.034 0.827
Gender 0.032 0.858
Rank category 3.165 0.044
Age 0.097 0.756
Days on deployment 0.483 0.488
Initial PTSS-10 101.01 < 0.001

Table 4
Overall assessment of treatment by participants (1 = poor, 5 = ex-
cellent) (overall success: subjective assessment of general treatment
outcome; assessment of course: general subjective evaluation of the
therapeutic measures)

Question N MV SD
Overall success of treatment 200 3.67 1.019
Overall assessment of course of treatment 200 4.28 0.902

tial PTSS-10 sum score as covariates, and gender and
rank category as blocking factors. (A Chi squared eval-
uation of rank and gender for pre-test was done be-
cause no field was empty and the expected frequency
of the women’s group was 5.8.)

In order to make evaluation possible, an analysis of
covariance had to be performed, which is, however, ap-
plicable only to normally distributed data. Although in
this case the Kolmogorov-Smirnov test did not estab-
lish a normal distribution for the differential values, de-
viation was minimal (p = 0.021). The application of
parametric procedures such as the analysis of covari-
ance was therefore justified with regard to the evalua-
tion of the differential values.

In all evaluations, the target values of the rehabilita-
tion questionnaire were the answers to individual ques-
tions expressed in integral numbers ranging from 1 to
5 or from −2 to +2 (including 0). As the Kolmogorov-
Smirnov test confirmed, these scores were not nor-
mally distributed. For this reason, the Wilcoxon test for
dependent samples was applied in the evaluation. Af-
ter performing the Bonferroni correction for multiple
testing, the significance level was reduced to 0.001.



P. Zimmermann et al. / Inpatient preventive treatment program for soldiers 107

Table 5
Evaluation (MV) of treatments received during treatment program;
column N shows the number of participants who received the treat-
ment; also: results of deviation from mean (MV) of all evaluations
(+: better evaluation, −: poorer evaluation) (Mann-Whitney U test)

Therapeutic measures N MV SD Z P
Individual counselling 102 3.67 1.028 5.465 < 0.001 −
Group counselling 78 3.06 1.049 7.001 < 0.001 −
Physiotherapy/training 178 4.42 0.652 6.201 < 0.001 +
Sports/movement therapy 199 4.48 0.626 8.554 < 0.001 +
Physiotherapy/massage 197 4.19 0.990 1.723 0.085
Ergotherapy 50 4.36 0.598 0.813 0.416
Expressive therapy 29 4.17 0.759 1.126 0.260
Relaxation therapy 172 4.03 0.908 2.101 0.036

A further point of evaluation was whether the pa-
rameters of age, gender, rank category, branch of ser-
vice, and days on deployment had any influence on the
results. This was answered with a covariance analysis
using age and days on deployment as covariates and
gender, rank category, and branch of service (combat
forces/combat support forces/medical corps) as fixed
factors. Since the target values were not normally dis-
tributed, the reliability of the results is limited.

Statistical analyses were conducted with the aid of
SPSS-16 software.

3. Results

The initial PTSS-10 sum score of the treatment
group was significantly higher than that of the control
group. After the course of treatment, the difference was
no longer significant (Table 2). The difference between
mean values before and after treatment varied signifi-
cantly in the two groups, indicating an improvement in
the treatment group and a deterioration in the control
group (Mann-Whitney U test: Z = 2.319, p = 0.02)
(Table 2).

However, in the analysis of covariance only the ini-
tial PTSS-10 score and the rank category but not the
application of an intervention significantly predicted
a change in PTSS-10 scores. Higher stress values in
the initial PTSS-10 and higher rank categories (offi-
cers) produced lower posttest results, while posttest re-
sults among lower ranks (enlisted personnel) deterio-
rated (Table 3). Other factors tested showed no signifi-
cant influence.

In the pension scheme questionnaire the treatment
success was rated ‘good’ to ‘very good’ (maximum
value) (Table 4), whereas the treatment program as a
whole was rated ‘very good’ to ‘excellent’ (maximum
value).

In the assessment of individual therapeutic measures
of the program (Table 5), physiotherapy (“e.g. locomo-
tor system and postural exercises, muscle building”)
and sports/movement therapy (“e.g. training on bicy-
cle ergometers, exercise in the gym or outdoors”) re-
ceived significantly above-average ratings from ‘good’
to ‘very good’. Psychotherapeutic individual and group
counselling received significantly lower ratings of ‘so-
so’ or ‘so-so to good’.

In a joint analysis of variance with all variables of
subjective assessment, the results were independent of
age, gender, rank category, service branch, days on
deployment, and stress-levels prior to treatment at a
significance-level of 0.001 (corrected for multiple test-
ing).

4. Discussion

In the present pilot study, Bundeswehr soldiers
who had undergone a 3-weeks preventive treatment
program in a civilian facility after deployment in
Afghanistan were compared with a military control
group. Although the comparison of PTSS-10 scale val-
ues before and after treatment suggested a significantly
more favourable course in the treatment group (Z =
2.319, p = 0.02), the analysis of covariance showed
that this effect depended on the rank category of the
participants and the initial severity of their level of dis-
tress and up to this point not on the intervention group
they belonged to. Therefore, specific psychometric ef-
fects of the preventive treatment program on individual
stress reaction or mental health cannot be substantiated
on the basis of the data available. Further research will
have to address these questions more detailed.

Several previous studies have shown the impact of
the initial severity of symptoms on the success of ther-
apeutic measures, a phenomenon that has been con-
nected to both statistical effects (‘regression to the
mean’) as well as greater levels of suffering, which
may result in a higher motivation to undergo treat-
ment [12]. An evaluation of short-term inpatient group
psychotherapy in the Bundeswehr also indicated a con-
nection between higher symptom stress and better ther-
apeutic results [13].

Other studies have observed comparable correla-
tions regarding the rank categories of soldiers [14]. The
higher average level of education of higher ranks, but
also their longer time in service, greater work experi-
ence, and deeper social integration have all been noted
as intervening variables [13,15].
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In addition to the PTSS-10, a Bundeswehr version
of the questionnaire for quality assurance in psychoso-
matic rehabilitation facilities prepared by the German
pension scheme providers was completed by 200 sol-
diers and evaluated. The aim of this survey was to pro-
vide a differentiated subjective evaluation of the course
of treatment as a whole and of its individual therapeu-
tic elements to gain some initial insights into which of
them were met with a particularly high or low accep-
tance among soldiers.

Treatment as a whole and its subjectively perceived
success was rated between ‘very good’ and ‘excellent’,
thus indicating a positive acceptance among the Bun-
deswehr soldiers treated.

Physiotherapy and sports/movement therapy recei-
ved significantly higher ratings than other elements, es-
pecially as compared with individual and group coun-
selling, which received the lowest ratings. Apparently,
measures including physical activity most effectively
meet the recuperative needs of soldiers returning from
deployment, more so than offers of counselling, which,
accordingly, had no effect in the analysis of variance
on changes in the PTSS-10 questionnaire. Due to these
results the German Armed Forces are going to modify
their preventive treatment programs and give sports a
greater emphasis.

The factors age, number of days on deployment,
gender, rank category, and service branch (combat
forces/combat support forces/medical corps) exerted
an influence neither on the total rating, nor on the as-
sessment of individual measures. This suggests that the
subjective assessment of the preventive treatment pro-
grams was relatively uniform among soldiers and that
specific adaptions e.g. age or gender related are not
neccessary.

In summary it can be assumed that the overall sub-
jective rating of the preventive treatment program was
positive and the acceptance was high. Thus, despite
the fact that the psychometric effectiveness is as yet
unproven, this study suggests that soldiers experience
them as an element of support after deployment, which
may hypothetically contribute to overall job satisfac-
tion.

To complement the voluntary 3-weeks preventive
courses of treatment, the Bundeswehr offers compul-
sory post-deployment briefings for all returning per-
sonnel as a further measure of secondary prevention.
In the course of the first three months after deploy-
ment, all returning soldiers are brought together in
groups sorted by their deployment units to attend 3-
day workshops where they discuss their deployment

experiences in structured sessions under the guidance
of trained moderators, psychologists, social workers,
and pastoral counsellors [16]. So far, there has been no
scientific evaluation of the post-deployment briefings.

Other armed forces do not provide systematic in-
patient secondary prevention programs comparable to
the 3-weeks preventive treatment in civilian clinics de-
scribed here [5].

They generally offer shorter-term options in mili-
tary facilities that are comparable in parts to German
post-deployment briefings. The “Comprehensive Sol-
dier Fitness (CSF)” concept has been in use by the
US Army since 1996. This program combines ele-
ments of cognitive restructuring and skills training to
aid soldiers and their families before, during, and af-
ter deployment by way of workshops and virtual coun-
selling. It is used, for example, in Warrior Transi-
tion Units – military facilities specialised on preparing
(mainly physically) wounded soldiers for their reinte-
gration into service or civilian life.

Until 2009, when it became part of CSF, the virtual
component was an independent program called Battle-
mind Training that soldiers could participate in before
and after deployment. It was accompanied by educa-
tional briefs at the redeployment phase [17]. Evalua-
tions of CSF so far have indicated a positive effect re-
garding the mental health of participants [18].

The US Navy uses the Combat and Operational
Stress Control (COSC) project, which contains similar
elements as CSF and also applies to various phases of
deployment, but focuses on elements of psychoeduca-
tion [5].

The British Armed Forces gathered positive experi-
ences with “Trauma Risk Management” (TRiM). It is
a peer-delivered model of assessment which contains
elements of psycho-education and is applied immedi-
ately post-exposure and also after four weeks and three
months later. Evidence could be found that TRiM may
be associated with increased psychological resilience
and may help to reduce stigma [19].

An interesting approach of secondary prevention by
work hardening applied by occupational therapists in
trauma-exposed US combat soldiers was introduced
by Gerardi. The author reports good success of such
strategies [20].

The role of secondary prevention among German
non-military forces (police, fire brigades) has increased
over the past few years, for example in the form
of operational debriefings and variants thereof. How-
ever, low-threshold inpatient prevention measures are
not offered on a broad scale, but only in response to
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the development of actual individual signs and symp-
toms [21].

Accordingly, the approach to prevention outlined in
this pilot study could provide impulses for the devel-
opment of comparable support measures for other pro-
fessions whose personnel are often exposed to similar
degrees of stress in their work.

Concerning other civil occupational environments
there have been encouraging studies showing that sec-
ondary preventive combinations of individual, group
and organization level interventions, most often sup-
ported by psychosocial intervention brought positive
and significant results with regard to work and mental
health outcomes to workers [22].

4.1. Limitations

The present study has several methodological lim-
itations so that it merely qualifies as a pilot study on
the subject. There was a relatively low answer rate
of 40%, although comparable to other Bundeswehr-
related studies [13]. In some of the groups this led to a
small power in the statistical analysis.

It must also be mentioned that subjects and con-
trol group were neither randomised nor matched. Ran-
domisation would have been difficult considering that
this measure is already well-known and frequently
used by Bundeswehr soldiers. As a result, tendencies
of aggravation, especially with regard to the severity
of stress before the course of treatment, were almost
unavoidable.

In addition, as the sole instrument of evaluation, the
PTSS-10 provides only a limited specificity and hence
a reduced diagnostic value, leading to a considerable
restriction of possible conclusions regarding stress-
induced symptom development and resilience factors.
Especially the exact impact of the training or its com-
ponents on physical or psychological health cannot be
specified on the basis of the present data.

5. Conclusion

The present controlled pilot study was not yet able
to prove a psychometric effect of an inpatient post-
deployment preventive treatment program on stress re-
actions and mental health of Bundeswehr soldiers. Fur-
ther research will have to address this question in de-
tail.

The study did, however, provide initial indications
that the program met with positive responses among
the participants. Further developments in terms of con-
tent should focus on sports and movement therapy and
evaluate these aspects in detail.
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