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Abstract

Investigation of the prevalence, incidence, and determinants of post-traumatic
stress disorders (PTSD) and other mental disorders associated with military
deployment in international missions poses several methodological and proce-
dural challenges. This paper describes the design and sampling strategies, instru-
ments, and experimental procedures applied in a study programme aimed to
examine military deployment-related mental health and disorders (prevalence
and trajectories) and to identify vulnerability and risk factors (e.g. age, gender,
type of mission, rank, and duration of deployment and a wide range of neuro-
biological, psychological, social, and behavioural factors).

The study comprised two components. The first component, a cross-sectional
study, included 1483 deployed and 889 non-deployed German soldiers (response
rate, 93%) who served during the 2009 International Security Assistance Force
(ISAF) mission. A standardized diagnostic instrument (Composite International
Diagnostic Interview, CIDI) coupled with established questionnaires was adminis-
tered to detect and diagnose PTSD and a broad spectrum of mental disorders and
mental health problems. The second component, a prospective-longitudinal study,
included 621 soldiers examined before (2011) and after return (2012) from the ISAF
mission. In addition to the CIDI and questionnaires, several experimental beha-
vioural tests and biological markers were implemented to probe for incident mental
disorders, mental health problems and risk factors. Our methods are expected to
provide greater precision than previous studies for estimating the risk for incident
deployment-related and non-deployment-related disorders and their risk factors.
We expect the findings to advance our understanding of a wide spectrum of adverse
mental health outcomes beyond PTSD. Copyright © 2012 John Wiley ¢ Sons, Ltd.
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Introduction

Substantial evidence from a range of studies has shown
that soldiers deployed for foreign military missions are at
increased risk for mental health problems and post-
traumatic stress disorders (PTSD, Fear and Jones, 2010;
Hoge et al., 2006; Sundin et al., 2010). Many studies have
examined risk factors, and consequences associated
with military mission-related PTSD (Iversen et al., 2008;
LeardMann et al., 2009; Vasterling et al., 2010). However,
the prevalence of mission-related mental health problems
and PTSD vary widely between nations and between stud-
ies with relatively comparable samples. Recent reviews
have indicated that this variability may be due to a range
of socio-political and cultural factors related to the nature
of the disorders and to the methodological factors
employed (Frueh et al., 2010; Stein et al., 2009; Wittchen
et al., 2009). Relevant methodological factors include
design (one/two stage designs, with/without control
groups), the sampling strategy (inclusion of reservists/
combat-only), the assessment strategy (screening tools,
self-report, clinical scales, diagnostic interviews), and the
study time-frame (i.e. cross-sectional, 12-month, lifetime).

Studies that rely exclusively on screening methods and
self report are generally associated with higher prevalence
rates (Kulka et al., 1991) than studies based on clinically
structured or standardized diagnostic interviews. The lat-
ter are generally accepted as the best currently available
standard (Richardson et al., 2010; Wittchen et al., 2009).
Self-report methods typically reflect symptom severity,
but do not allow derivation of specific diagnoses, accord-
ing to the generally accepted guidelines, like the Diagnostic
and Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision (DSM-IV-TR). Variability in prev-
alence among studies may also be due to other factors, like
the type of mission, deployment location, duration, type
and intensity of stressful events, and the timing of
assessment (e.g. the number of months after the mission).
PTSD and other mental disorders subsequent to military
events might have a delayed onset, perhaps several months
after a traumatic event (Meewisse et al., 2011).

A major limitation of studies in this field is that they
rarely cover the full range of potentially relevant mental
health problems and disorders. Available studies typically
focus on one or a few disorders, most frequently PTSD,
but also depression, suicidal tendencies, substance (ab)
use, or sleep disorders (i.e. Capaldi et al., 2011; Jacobson
et al., 2008; Wells et al., 2010). Only a few studies have
highlighted the association between deployment and mili-
tary mission and the risk for psychopathological condi-
tions beyond PTSD (Iversen et al, 2008), but to our
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knowledge no study has yet included a full range of
DSM-1V disorders. Exclusive focus on one particular
disorder inherently neglects the possibility that stressful,
traumatic deployment events may trigger the onset of
mental disorders beyond PTSD, including depressive and
anxiety disorders or other forms of mental disorders or
aggravate their course. Furthermore, focus on one disor-
der precludes proper evaluation mandatory diagnostic
exclusion rules and differential diagnostic considerations;
this can lead to both over- and under-estimation of the
true prevalence of PTSD and other mission-related disor-
ders. Also, studies with a restricted diagnostic focus are
unable to examine the complex interrelationships between
disorders (comorbidity); e.g. the potential effects of past or
pre-existing mental health conditions on incident trau-
matic disorders or subsequent mental disorders. These
problems are particularly critical in cross-sectional or
12-month prevalence studies, but do also apply to the
few existing prospective, longitudinal studies designed to
investigate the trajectories of symptom development and
identify risk and resilience factors for one or several disor-
ders. Thus, study designs that ignore comorbidity and
the potential effects of pre-existing mental disorders on
deployment-related mental health problems from a longi-
tudinal perspective, are overall of limited value to derive
preventive interventions.

Aims

We launched a comprehensive study programme, labelled
PID-PTSD+>, to extend our understanding of the conse-
quences of military deployment in the German Army on
mental health and mental disorders, and to identify factors
associated with adverse mental health outcomes. The
programme included representative samples of deployed
and never deployed German soldiers and covered an un-
precedented broad spectrum of mental disorders and
mental health problems beyond PTSD. It consisted of
two major components. The first was a large scale, cross-
sectional study of soldiers that served in 2009 as part of
the International Security Assistance Force (ISAF) mission
compared to a control group of soldiers never deployed.
The second was a prospective-longitudinal study of an-
other sample of soldiers examined before (2011) and after
(2012) an ISAF mission. The major aims of these study
programmes were to examine:

(1) the frequency of stressful, traumatic mission events;
the trajectories, incidence, and prevalence of mission
and non-mission related PTSD; and the incidence of
a wide range of other mental disorders according to
the criteria of DSM-IV-TR (APA, 2000);

Int. J. Methods Psychiatr. Res. 21(2): 98—-116 (2012). DOI: 10.1002/mpr

Copyright © 2012 John Wiley & Sons, Ltd.

99



Design and methods of the PID-PTSD-Cube Study (PID-PTSD+3)

(2) the patterns and measures of mission-related mental
disorders (comorbidity), symptom severity, and
mental health problems beyond threshold mental
disorders;

(3) the risk for PTSD and mental disorders, based on age,
gender, type of mission, rank, deployment location,
and duration of deployment;

(4) the associated disabilities, quality of life, and rates of
seeking help and treatment;

(5) more specific factors associated with increased risk
for PTSD and mental disorders beyond those
mentioned in (3);

(6) the longitudinal contributions of a wide range of
neurobiological, psychological, social, and beha-
vioural risk factors associated with the onset or
persistence of mental disorders and PTSD.

The examination of these complex issues posed a range of
methodological and procedural challenges. This paper
describes the design and sampling strategies, instruments,
and experimental procedures applied in the cross-
sectional and prospective-longitudinal components of
this programme.

Design and methods of the cross-sectional study
Overview

The cross-sectional component of the PID-PTSD+’
addressed a broad spectrum of research questions. Trained
clinical psychologists performed personal interviews and
computer-assisted, standardized, clinical diagnostic assess-
ments in two representative samples. The first was a
random, stratified sample of n=1483 German soldiers
that had been deployed to Afghanistan in the German
ISAF mission the year before the study assessment. The
second was a “control” group of n=2889 soldiers that
had not been deployed. Deployed soldiers were sampled
from the 20th and 21st German ISAF mission contingents
(the reference population). The control group of soldiers
were matched to the same home base locations as the
deployed soldiers. All participants were approached and
assessed at their respective home bases by trained clinical
assessors from our research field teams. For deployed
soldiers, the assessment took place about 12 months after
return from the mission. The assessments started in
May 2009 at the first location and ended in December
2010 at the last location.

Sampling of soldiers

According to deployment lists provided by the German
Army Operations Command, the 20th and 21st German
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contingents of the 2009/2010 ISAF mission in Afghanistan
comprised a total of 10,055 soldiers. Close examination of
the enlisted deployed soldiers revealed that there were 438
apparent errors (i.e. double counting, anticipated deploy-
ment did not take place, information missing about home
base location, or gender). Thus, the total reference popula-
tion for sampling deployed soldiers consisted of n=9617
soldiers. Logistical and funding constraints did not allow
assessment of all deployed soldiers; therefore, we
employed a sampling strategy. Power calculations indi-
cated that sufficient resolution of prevalence rates for
PTSD could be achieved with a 36% (n=3493) random
sample of the total of 9617 soldiers, with assumed non-
eligibility and refusal rates. This included oversampling
combat soldiers, assumed to be a high risk group. Thus,
combat soldiers were sampled at about twice the rate of
that used for support units and medical personnel.
The random sampling procedure was performed by
Operations Command according to our strict sampling
protocol, because confidentiality and data protection
regulations did not allow direct access to soldier personal
contact information before written informed consent
was provided.

Recruitment and eligibility

Operations Command and staff from the German Center
of Military Mental Health in Berlin checked the eligibility
of the 3493 sampled deployed soldiers. Personal letters of
invitation to participate were sent to all sampled eligible
subjects. In the letter, subjects were asked to schedule a
face-to-face meeting with our research staff. This person-
alized information and recruitment strategy was chosen
to ensure complete independence from any Army-related
body. We allowed no access to the data outside the study
personnel. We ensured absolute privacy and confidential-
ity of assessments, including information on whether the
selected soldiers actually participated or refused participa-
tion. Furthermore, this procedure avoided potential clus-
ter refusal effects within a location, which might occur
with group information sessions. The personalized strat-
egy required that our trained clinical research field teams
were installed in all home base locations prior to the as-
sessment periods. This was necessary to be able to ap-
proach eligible subjects, inform them about the study,
obtain informed consent, and ultimately conduct the
assessments. The eligibility criteria were: (a) the soldiers
sampled from the total reference population had to be
present in their home base during the respective study
assessment period; (b) our logistical and financial con-
straints restricted recruitment to locations that held
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a significant number of deployed soldiers that were
eligible for interview. Only locations with a sufficiently
high number of eligible deployed soldiers (> 50) were
considered.

The German Center of Military Mental Health in Berlin
negotiated with army command to determine appropriate
time slots for the assessments and re-examinations of
sampled subjects. From the total of 3493 soldiers originally
sampled, n=1559 were eligible. These subjects were
distributed over a total of 18 locations nationwide. These
1599 (=100%) soldiers constituted the basis for the sub-
sequent sample description and the results of the study
(Figure 1).

Of the 1894 ineligible soldiers, 5.5% were not sta-
tioned in one of the 18 target locations, 20.6% had been
relocated, 23.9% were discharged, 5.2% were on holiday,
15.7% were attending training courses, and 5.9% were on
sick leave. Of note, there were some indications
that, among the ineligible soldiers, there was an over-
representation of both lower and higher ranked soldiers
that did not serve in Kunduz, Afghanistan. This was most
likely due to the fact that many enlisted soldiers had left
the army before the study period. Special care was taken
to examine soldiers that were ineligible due to sickness;
we noted whether the sickness status might be directly
or indirectly related to injuries or medical disorders,
including PTSD that resulted from deployment. An
internal review was conducted by the German Center of
Military Mental Health to examine all available medical
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files of ineligible subjects for indications that these sub-
jects may have sustained mental disorders or PTSD.
Out of 110 participants that were ineligible due to sick
leave, 54 medical files could be analysed. Indications for
probable deployment-related psychological health prob-
lems, including PTSD, were ascertained for only
three of the 54 subjects examined; thus, selective non-
participation effects were unlikely.

Deployed soldiers: refusal and completion rates

Of the 1599 eligible soldiers (100%), 102 (6.4%) refused to
participate, and seven (0.4%) did not appear at the time
their examination was scheduled. Thus, a total of 1483
eligible participants (92.8% response rate) were enrolled
and examined. Figure 1 summarizes the recruitment and
sampling process. Table 1 shows the frequency of soldiers
stratified by combat/non-combat, gender, and service
location (Kunduz/non-Kunduz province). The numbers
of soldiers are shown for the total reference population,
the 36.3% sample, the non-eligible and eligible subjects,
and the sample ultimately interviewed. The frequencies
reflected the oversampling of combat soldiers. Associa-
tions between eligibility criteria and some noteworthy
differences in some of the strata were observed. Therefore,
we adjusted the final sample to account for these effects by
post-stratification weighting to match the total reference
population (last column Table 1). Details about weighting
and adjustment procedures are described in detail later.

(revised n=9.617)

Reference population: soldiers deployed in the
20/21st ISAF contingent 2009/10: N=10,055

Stratified
36% random sample

¥

Sample N=3,493 deployed soldiers
nationwide

Eligible Sample N=1,599 (100%)

: in 18 home bases
v
Non eligible: 1,894

Due to relocation, discharge,
training, sick leave

Controls (n=1,758) never
deployed

Eligible control group (not deployed)
from same 18 locations N= 932

Non eligible: 826

Response rates:

Assessed 1,483 (92,8%)
Refused/no IC 102 (6,4%)
Did not show up 7 (0,4%)

Incomplete assessment 7 ( 0,4%)

Response rates:

Assessed 889 (95,4%)
Refused/no IC 40 (4,5%)
Did not show up 0(0,0%)

Incomplete assessment 3 (0,1%)

Figure 1 Cross-sectional study component: reference population, sampling and completion rates in deployed and never-

deployed soldiers.
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Control group of non-deployed soldiers

To compare morbidity rates between deployed and non-
deployed soldiers, the control and deployed groups were
sampled from the same locations and selected with the
same strata and eligibility criteria. The Army Command,
jointly with the German Center of Military Mental Health,
provided a random sample of 1758 non-deployed soldiers.
Of those, 932 were eligible (53.0%), and 40 refused, result-
ing in 889 participants (95.4% of eligible). It should be
noted that, unexpectedly, 25 of these soldiers had actually
been deployed abroad prior to the assessment, but they
were not part of the 2009/2010 ISAF contingency. There-
fore, these remained in the sample.

Field teams

Sixty-four trained clinical psychologists approached the
selected subjects, scheduled appropriate time slots, com-
pleted informed consent procedures, and conducted the
assessments. Army personnel were not involved in any of
these tasks. However, assigned personnel of the German
Center of Military Mental Health assisted in preparing
the logistics of the study at each location (lodging and food
for assessors, training the assessors to behave according to
the rules of each location, etc.). At each location, field
teams comprised two coordinators, several supervisors,
and up to nine assessors, depending on the number of
interviews conducted at each location. Field teams spent
up to three weeks at the study locations. The field team
coordinators arranged the onsite visits and organized team
resources in each location; for example, they reserved the
appropriate numbers of assessment rooms, secured hous-
ing, established personal contact with Army support staff,
and ensured a proper logistical flow (arrival time, security
issues, etc.). The field team supervisors (# < 3) monitored
strict adherence to the study protocol, correct administra-
tion of study instruments, appropriate data editing, and
confidential data transmission to the Centre for Epidemi-
ological Studies (TU-Dresden).

Assessors

Assessors were clinical psychologists with training and skills
in at least the core parts of the assessment package or
previous participation as an interviewer in a similar
epidemiological study. Prior to conducting the interviews,
assessors completed the mandatory 2-3-day interviewer
training programme, based on a study procedure manual.
The training covered all steps of assessment, including beha-
vioural rules in army locations, standardized information,
informed consent procedures, the interview components,
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and protocols for data editing and data quality control.
The training was repeated at each new location, and, when
necessary, supervisors provided additional on-site training.
After interviewers had completed the training and passed a
real life interview test without any protocol violations, they
were licensed for the study. Interviews were videotaped
and checked for errors or inconsistencies in the use of the
computer-assisted assessment package. This included auto-
matic testing for plausibility of information obtained and
timing protocols to identify atypically fast or slow inter-
viewers. In cases of serious misconduct or violations of the
study procedure manual, assessors were excluded from the
study. No interviewers had to be excluded based on theses
criteria. On average, each interviewer was expected to com-
plete 2-3 interviews per day during a typical assessment
week (Monday to Friday). This included immediate editing
with the standard editing programme and transferring data
to the data bank. The average interview lasted 120 minutes,
including informed consent and the core assessment inter-
view [mean=106.2, standard deviation (SD)=35.9 min-
utes]. Up to seven interviews were typically conducted in
parallel to minimize study duration at each location.

Assessment procedures

In the week prior to the start of the assessment period in
each location, a pseudoanonymous list of target respon-
dents was used to schedule a suitable time slot for each
subject. Prior to testing, all scheduled respondents had re-
ceived a personalized information letter signed by the
study directors (HUW and SS) via the German Bundes-
wehr “Center of Military Mental Health”. The letter in-
formed the subject about the background, procedures,
and aims of the study, and invited them to attend a per-
sonal information session. Invited participants were re-
quired to attend the meeting, irrespective of their
willingness to participate. The invitation letter emphasized
that only the interviewer was to know whether they had
ultimately participated in the study, and that they would
not report to a supervising officer until the full assessment
time slot ended, regardless of whether they participated.
Before participation, soldiers were informed about the
study by the interviewer and asked for informed consent.
In case of refusal, a short questionnaire was completed
(data not reported due to the low refusal rate). The inter-
view started immediately after receiving informed consent.
All interviews were conducted in separate rooms, face-
to-face, via a computer-assisted-personal interview (CAPI)
platform. All instructions and questions were standardized
and, with few exceptions, presented verbatim according to
prompts on the screen. A separate response booklet was
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placed in front of the participant that included all scales,
response lists, visual aids, and written instructions that
were presented verbally by the interviewer throughout
the session. The interview included questions that
probed commitment and instructions for completing
self-reported assessments that involved rating scales and
itemised lists. The interviewer entered all responses
directly into his/her laptop computer.

Assessment instruments

The core modular assessment component was the computer-
assisted version of the Munich-Composite International
Diagnostic Interview (DIA-X/M-CIDI, Wittchen and
Pfister, 1997). The mandatory CIDI respondent-booklet
contained self-report questionnaires, other response lists,
and visual aids. Table 2 displays all the measures covered
in this study, organized by CIDI section (A to X).

The military version of the DIA-X/M-CIDI is a fully
standardized, diagnostic interview designed to assess a
wide range of mental disorders and symptoms according
to the diagnostic criteria of the DSM-IV-TR (APA,
2000). The validity and reliability of substance use disor-
ders diagnosed with the DIA-X/M-CIDI have been estab-
lished (Lachner et al., 1998; Wittchen et al., 1998). In
this study, we used the combined 12-month and lifetime
versions of the interview; thus, we could estimate
12-month, pre-12-month-lifetime, and overall lifetime
threshold and subthreshold disorders. The respondent-
booklets were supplemented with interviewer and self-
report questions and modules relevant to the study aims
and the military context. Modifications were introduced
that retained all CIDI standard diagnostic algorithms for
potential future DSM-V diagnoses, as follows: (a) dimen-
sional measures were incorporated (Shear et al., 2007);
(b) the socio-demographic section was extended with rel-
evant items regarding military ranks, tasks, employment
history, and deployment characteristics; (c) the mood
disorder section was supplemented with modules for
subthreshold depressive disorders, adjustment disorders,
fatigue, and sleep disorders; (d) the trauma and PTSD
section (Perkonigg et al., 2005) was considerably
enlarged by separating military from non-military stress-
ful (DSM-IV Al) and traumatic (DSM-IV A2) events,
and by separating recent mission from non-mission
events; (e) dimensional scales were added, including com-
bat experience scales (Table 2) from the Mental Health
Advisory Team VI (MHAT-VI) report by Operation Iraqi
Freedom VI (2006) and the Post-traumatic Diagnostic
Scale (PDS, Ehlers et al., 1996); these allowed dimensional
and comparative analyses; (f) finally, the CIDI section on
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seeking help and treatment (CICI-Q) was enlarged to
include all pre- and post-deployment services and inter-
ventions available to soldiers.

Outcome measures

The core categorical diagnostic measures, derived from the
DIA-X/M-CIDI, were:

+ threshold DSM-IV-TR PTSD and acute stress disorders;

+ threshold DSM-IV-TR diagnoses of mood disorders
[major depressive episode (MDE), bipolar disorder
(BIP), dysthymia (Dys)], anxiety disorders (panic dis-
order, agoraphobia, social, and specific phobia, gener-
alized anxiety disorder (GAD)], obsessive-compulsive
disorder (OCD), somatoform disorders (pain, soma-
tization, hypochondrias), any psychotic disorder
(probable), and substance use disorders (nicotine
dependence, abuse of alcohol, and use of drugs or
medication).

For each of these disorders, the diagnostic algorithms

used information about age of onset, recency, and

duration to compute:

+ the lifetime incidence, defined as the proportion of
subjects that met the criteria at any point in life, from
childhood to the day of the interview;

+ the 12-month (post-mission) prevalence, defined as
the proportion of subjects that met the diagnostic
criteria within the past 12 months;

+  the post-mission incidence, defined as the proportion of
subjects that met the 12-month criteria, but had not been
affected by the disorder previously at any point in life.

Additionally we computed the incidence of:

+ any disorder (overall incidence);

+  specific comorbidity patterns;

+ subthreshold disorders; subjects that lacked one criterion
required for diagnosis by the DSM-IVTR criteria;

+ current fatigue; derived from the Fatigue Scale for Motor
and Cognitive Functions (FSMC, Penner et al., 2005);

+ sleep problems; based on the Pittsburgh Sleep Quality
Index (PSQI, Buysse et al., 1989).

For most diagnostic domains, additional dimensional
scales were implemented. These included the Hamilton
Anxiety and Depression Scale (HADS, Zigmond and
Snaith, 1983); the revised CIDI-Depression Screening
Questionnaire (DSQ) scale, for measuring current severity
of depressive symptoms; the German version of the Difficult
Living and Working Environment (DRRI) scale (King et al.,
2003); the Reaction to Intrusion Questionnaire (RIQ,
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Post-traumatic Cognitions
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sequel

Inventory-r

Clohessy and Ehlers, 1999); and the Post-traumatic Cogni-
tions Inventory (PTCI, Foa et al., 1999). The latter assessed
trauma and symptom related cognitions. The primary non-
diagnostic outcome measures were: the number, type, and
frequency of military (MHAT-VI) and non-military events
(CIDI) that were rated “traumatic” (based on Al and A2 cri-
teria of the DSM-IV for PTSD).

Data analyses for the cross-sectional study

Design weights and adjustments

All statistical analyses were performed with weighted data.
Design and sampling weights were applied to account for
the higher probability of sampling soldiers that experi-
enced combat and were deployed to Kunduz, Afghanistan.
Post-stratification weights were used to account for differ-
ences that occurred due to the joint effects of sampling,
eligibility, and response (Table 1); these were applied in
the first step only to deployed subjects. The weight calcula-
tion procedure was based on the inverse sample versus the
reference population frequency count per stratum (results
for non-deployed soldiers are available upon request).
Because ineligibility was primarily due to reasons unre-
lated to the study context, we assumed it was independent
of the main study outcomes, and therefore, the weighted
study sample accurately reflected the total reference popu-
lation in the core strata of interest. The design variables
and other military and socio-demographic characteristics
of non-deployed subjects were adjusted to those of the
deployed subjects. The adjustments accounted for military
rank (low, middle, high), unit (combat, support, medical),
number of years spent in the military (< 2, 2—4, 5-7, 8-9,
10+ years), operational area (army, air force, basic fighting
forces, marine, medical), gender, age (18-24, 25-29,
30-39, 40+ years), educational level (low, middle, high),
number of years spent at school, and whether they had
children (nof/yes). First, we used logistic regression to
determine the relationships between the true deployment
status and these variables; then, we calculated the model-
based probability of deployment for each participant. This
probability is called propensity score (Rosenbaum and
Rubin, 1983), and it served as the basis for weighting
(Kurth et al., 2006). The PSCORE procedure (Becker
and Ichino, 2002) in Stata 12 (StataCorp, 2011) was used
to categorize the propensity score into quartile-based
blocks. The predictor variables were balanced as evenly
as possible within the blocks. This categorization reduced
the variance in the weighting variable, which would other-
wise yield unnecessarily broad confidence intervals and
low statistical power (Hoefler et al., 2005). Here, eight
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blocks provided the best coverage. Next, weights were cal-
culated as the inverse ratios of non-deployed to deployed
relative frequencies within these blocks. The block fre-
quencies for the deployed were weighted as described
earlier to maintain the adjustment to the population
frequencies.

Finally, the weighting variables in both deployed and
non-deployed soldiers were scaled to make the average
weight equal to unity. The weighting variables in deployed
and non-deployed soldiers had standard deviations (SDs)
of 0.51 and 1.40, respectively.

Diagnostic algorithms and analyses

All diagnostic data were based on the CIDI-DSM-IV-TR
diagnostic algorithms. The standard, edited CIDI data
file was the input. Thus, the diagnostic procedure was
regarded reliable and objective in the sense that assessors
had no influence on diagnostic decisions.

Statistical analyses

We used two types of comparisons to estimate the preva-
lence of mission-related traumatic events, PTSD, and other
mental disorders. First, comparisons within subjects were
used to compare the rate of incident 12-month diagnoses
to the total lifetime rate. Second, comparisons of rates be-
tween deployed soldiers and matched non-deployed sol-
diers were used to assess excess morbidity due to
deployment for both lifetime and incident 12-month rates.
Incidence rates for disorders were calculated based on the
CIDI standard age of onset questions. Subjects were de-
fined as incident cases when they fulfilled the criteria for
a lifetime disorder and reported onset within the past
12 months. Because the interviews took place at approxi-
mately 12 months after return from deployment, this con-
vention covered part of the deployment period (average
four months) and the interval between the return from de-
ployment and the interview date.

The frequencies (N values) were unweighted, and the
other results (percentages, means, SDs, and test or regres-
sion results) were weighted. Global comparisons of cate-
gorical outcomes with more than two categories were
examined with a design-based modification of the Chi
squared test of independence, which follows an F distribu-
tion (Choi and McHugh, 1989). Differences in binary out-
comes between cases and controls were expressed with
odds ratios (ORs) from logistic regressions; for outcomes
with more than two categories, multinomial logistic
regressions were fitted. In cases of dimensional outcomes,
linear regressions were applied with regression coefficients
that represented estimates of the mean difference between

H.-U. Wittchen et al.

cases and controls (using a dummy-coded variable).
Statistical inference in regressions was based on the robust,
Huber—White, sandwich estimator of standard errors for
weighted data (e.g. Royall, 1986). Statistical significance
was evaluated at the two-sided, 0.05 level. Analyses
were conducted with Stata 12 (StataCorp, 2011) and
the SVY-procedures (procedures for survey data) for
statistical inference.

Design and methods of the prospective-
longitudinal study

Overview

The soldiers for the prospective-longitudinal study were
sampled in the same way as described earlier for the
cross-sectional study. Soldiers were sampled from the
disposition list of Army Operations Command, which
comprised all soldiers scheduled for an upcoming deploy-
ment as part of the 26th and 27th contingencies in the
2011/2012 ISAF mission in Afghanistan. All eligible
soldiers were invited to participate twice (Figure 2): once
for a pre-deployment examination and then for a re-
examination about 12 months after return from the
mission, in 2012 (follow-up assessments are ongoing).

Sampling and eligibility of the baseline wave

The German Army Operations Command sampled a total
of 895 soldiers. Sample size was determined based on the
refusal rates in the cross-sectional study and power calcu-
lations for achieving statistical significance based on trajec-
tory modelling of traumatic events and PTSD data from
the cross-sectional study. The sampling procedure was
performed by Operations Command, due to the confiden-
tiality and data protection regulations stated earlier. As in
the cross-sectional study, recruitment and eligibility
checks were conducted by the Operations Command and
staff from the “Center of Military Mental Health”, Berlin,
in conjunction with the study staff.

Refusal and completion rates for the baseline wave

From the total of 895 soldiers sampled, n = 778 subjects were
eligible. Subjects were distributed over a total of nine loca-
tions nationwide. These soldiers constituted the basis for
the baseline sample description. Of the 117 ineligible sol-
diers, 2.6% were not stationed in one of the nine target loca-
tions, 23.1% were on holiday, 34.2% were at training
courses, and 7.7% were on sick leave. Of the 778 eligible sol-
diers (100%), a total of n=124 (15.9%) refused to partici-
pate and 33 (4.2%) did not appear at the time their
examination was scheduled. Thus, 621 participants (79.8%
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Reference population: Soldiers enlisted for deployment
(26th & 27th ISAF contingent, the 2nd half 2011): N=4.200

Stratified 21%
random sample

!

Baseline assessment
Sample N= 895 nationwide

Eligible Sample N= 778 (100%)
in 9 home bases

:
H
v
Not eligible: N= 117
Not in target location, On
holidays, On training course,
Sick leave

Response rates:
Assessed 621 (79.8%)
Refused/no IC 124 (15.9%)
Did not show up 33 (4.2%)

Follow-up assessment
12 months after mission

Y

Response rates:

Not available — assessment under
way

» time

Baseline /1-3 months prior mission

Figure 2 Design of the prospective-longitudinal study.

of those eligible) were enrolled and examined. The response
rate was slightly lower than that of the cross-sectional study.

Instruments and assessments

This study used the same phenotypic and clinical assess-
ment battery that was used in the cross-sectional study
(Table 2). However, in the baseline assessment of this
study, we implemented a number of additional constructs
and experimental psychological measures relevant to pre-
dicting incident PTSD and other mental disorders that oc-
curred subsequent to deployment.

Experimental psychological paradigms

Four paradigms were implemented, as described later. All
tests were used twice; once before the mission at baseline
and a second time in the follow-up assessment.

Autobiographical memory. Memory plays a prominent role
in the development of post-traumatic mental disorders
(Kleim and Ehlers, 2008; Sutherland and Bryant, 2005).
In the present study, we will test whether the ability to
remember specific autobiographical events predicts PTSD
and trauma-related depression. We used the Autobio-
graphical Memory Test (AMT, Williams & Broadbent,
1986; Figure 3). In this test, a cue word was acoustically
presented and participants were required to recall a spe-
cific event that lasted a day or less and occurred at a certain

Follow-up 12-month after mission

place and time, but not during the last seven days. They had
30 seconds to recall a specific event. When a non-
specific memory was named, and sufficient time remained,
they were asked to recall a specific event. Before the test
started, participants received a training session with three
neutral cue words. The test phase did not begin until the
subject demonstrated a clear understanding of the task by
recalling at least one specific event in the training phase.
During the test phase, five positive and five negative words
were presented alternately in a randomized order. In com-
pliance with the coding system of Williams and Broadbent
(1986), the experimenter classified the answers as semanti-
cally associated, categorical, extended, or specific memories.
According to the participant’s consent, responses were
recorded and coded. Finally, participants were asked
whether they had reported traumatic events during the test.
We calculated the proportions of specific responses given
after the negative and positive cues.

Cognitive flexibility. Rumination is a powerful predictor of
persistent PTSD (Clohessy and Ehlers, 1999; Ehlers et al.,
1998; Steil and Ehlers, 2000). One potential explanation
for this is that rumination is a manifestation of a
tendency toward cognitive inflexibility (Davis and
Nolen-Hoeksema, 2000). Cognitive flexibility was
measured with a fask switch paradigm, similar to the tasks
used by Rogers and Monsell (1995). Participants
performed the tasks on a laptop computer. Each trial
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| Reaction 1 {max. 30 sec)

“death”

| Prompt (if any time laft)

sad Coding:
+ Semanticassociate
+ Categoncmemory

+ Extended memory
.

Specific memory

Time Course

Reaction2
*the day my Dad died"
Canyouremembera Ceding:
specificevent? + Semanticassociate

+ Categoricmemory
« Extended memory
«  Specific memory

Figure 3 Sequence of events in one trial of the Autobiographical Memory Test.

(Figure 4) started with a fixation cross, followed by the
instruction “letter” or “digit”. The next screen showed a
letter and a digit. Depending on the instruction (“letter”/
“digit”), participants indicated whether the letter was a
vowel or consonant or whether the digit was odd or even.
After providing feedback, the next trial began. Before the
experimental trials (64), participants received a training
session, where the responses were practiced separately
(12 trials) and together (24 trials). The cost of switching
paradigms was calculated as the difference between
response times to switched and repeated cues.

Attention biases. Attention plays an important role in the
aetiology and maintenance of anxiety disorders (Bar-Haim
et al., 2007). We will examine whether an attention bias to
threat-related material predicts the development of anxiety
disorders; i.e. PTSD. We measured attention biases to
threat-related material with the dot-probe paradigm of
Pérez-Edgar et al. (2010), which was modified from the
original dot-probe paradigm (MacLeod et al., 1986).
Participants performed 120 experimental trials; each trial
(Figure 5) started with a fixation cross, followed by two
pictures of a face. One facial expression was always

FixationCross (1000 msec)

neutral; the other was either happy or angry. Immediately
after presenting the pictures, the probe (letter E or F)
appeared at one of the two positions of the pictures. The
participant identified the letter by pressing a specified
key; this initiated a blank screen, which was followed by
the next trial. The attention bias to threat-related material
was calculated as the average difference between the
response times to neutral and threat-related pictures.

Almost the same paradigm was used in the last (fourth)
experiment to examine a more specific, Afghanistan-
related attention bias. This test followed the same dot-
probe format, but it comprised different pictures and
220 trials. Here, the pictures displayed scenes of soldiers
at home and in Afghanistan with neutral, happy, or
negative content. The same calculations were used to
evaluate the Afghanistan-related attention bias.

Stress-paradigm (TSST)

The Trier Social Stress Test (TSST, Kirschbaum et al.,
1993), which assesses acute stress response, was conducted
before military deployment. The TSST is a standardized
laboratory protocol for measuring saliva cortisol to evalu-
ate reliably acute psychosocial stress. The test consists of a

Task (1000 msec)

1 Stimulus (2500 msec)

1 Feedback (500 msec)

8R
correct

Time Course

Figure 4 Sequence of events in one task switch trial.
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Fixation Cross (500 msec)

Time Conrse

Figure 5 Sequence of events in a dot-probe task trial.

brief preparation period, a five-minute speech, and a five-
minute mental arithmetic task in front of an audience. The
audience is trained to abstain from verbal or non-
verbal feedback (for a review see Foley and Kirschbaum,
2010; Figure 6). Based on a meta-analysis (Dickerson
and Kemeny, 2004), the TSST leads to robust changes in
the hypothalamus-pituitary-adrenal (HPA) axis stress
response compared to other laboratory paradigms.
Reported effects ranged from 0.7 to 2.3. In the current
study, saliva samples were collected before and 1, 10, and
20 minutes after the TSST. The TSST measures were
assessed only once at baseline (before deployment) to
predict stress-related, adverse, mental health outcomes.
Due to logistical restrictions in our study, the full TSST
was conducted in only 296 out of 621 soldiers. We found
no evidence of selection effects; assignment to the TSST
was random, entirely due to logistics (availability of the
assessment rooms), and not based on willingness to par-
ticipate or any personal characteristic.

Hair cortisol

Hair cortisol analysis constitutes a novel method for the
retrospective assessment of integrated cortisol secretion

*  Preparati
* Pub
= Mental arith

-1 min + 1 min
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over extended periods of time (for a review, see Russell
et al., 2012). Recently, hair cortisol has been validated as
an index of long-term cortisol secretion in a number of
human and animal studies (e.g. Davenport et al., 2006;
Kirschbaum et al., 2009; Stalder et al., 2010; Thomson
et al., 2010). Additionally, evidence has shown that hair
cortisol levels can serve as a biological marker of chronic
stress (e.g. Dettenborn et al., 2010; Kalra et al., 2007;
Van Uum et al., 2008). In the current study, hair strands
were taken before and 12 months after deployment. Hair
was cut as close to the scalp as possible from a posterior
vertex position, and steroid concentrations were deter-
mined in the most proximal 2-cm segment (Figure 7).
Based on an average hair growth rate of 1 cm per month
(Wennig, 2000), each segment was assumed to represent
the cumulative two-month steroid exposure prior to
sampling. Based on hair lengths, we assumed that hair
strand collection would be possible for approximately
40-50% of soldiers.

Summary and conclusions

This paper presented an overview of the methods and
procedures used in the PID-PTSD+> project, a long-term

Resting and Debriefing

+ 10 min +20 min

Saliva cortisol assessment 1, 10 and 20 min after the TSST

Figure 6 Procedure of the Trier Social Stress Test (TSST).

Int. J. Methods Psychiatr. Res. 21(2): 98—-116 (2012). DOI: 10.1002/mpr

Copyright © 2012 John Wiley & Sons, Ltd.

111



Design and methods of the PID-PTSD-Cube Study (PID-PTSD+3)

H.-U. Wittchen et al.

Figure 7 A scalp-near hair segment is used for the analysis of cumulative steroid levels.

comprehensive research programme for investigating
deployment effects on mental health in the German mil-
itary. This is the first study of its kind in the German
military and among soldiers deployed in the ISAF mis-
sion. To our knowledge, it is the only study to deter-
mine the prevalence and incidence of PTSD and other
mission-related mental disorders, diagnosed according
to the DSM-IV-TR, by personal clinical interviews in a
representative sample of deployed soldiers compared to
a matched control group of non-deployed soldiers. The
study strengths are (a) the reliance on representative
samples of ISAF-mission soldiers, (b) the comparison
of pre- and post-mission mental health, (c) coverage of
a broader spectrum of mental disorders than covered
in previous studies, (d) a prospective-longitudinal study
component of soldiers examined before and after de-
ployment, (e) inclusion of a wide range of established
and novel risk factors, (f) the incorporation of experi-
mental and psychobiological stress measures to assess
higher order cognitive factors, and (g) a high response
rate of 85 to 93% in both the cross-sectional and longi-
tudinal components.

This study used representative samples, a complex
design, and sophisticated measurements aimed to address
issues left out of previous studies (Kessler et al., 2008). In
particular, the PID-PTSD+> study did not rely solely on
questionnaire measures, but administered state of the art
diagnostic interviews to evaluate a broad spectrum of
mental disorders, according to DSM-IV-TR criteria. Our
design and modifications are specifically aimed to examine
the proportion of increased PTSD prevalence that could be
directly attributable to mission-related events. This
provided greater precision than previous studies for esti-
mating the risk for incident deployment-related and
non-deployment-related disorders, the role of pre-existing

(pre-mission) mental disorders that might have worsened
due to mission-related stress or events, and the role of
comorbid conditions in the persistence and severity of
PTSD. Thus, our findings are expected to provide consid-
erable advances in our understanding of a wide spectrum
of adverse mental health outcomes beyond PTSD, and
the degree to which adverse mental outcomes and PTSD
are attributable to deployment events and conditions.
Our use of retrospective and prospective data will
enable analysis of trajectories and determinants that
predict relationships between deployment-related stress
and the occurrence of subclinical psychopathological
conditions and subthreshold and threshold DSM-IV
mental disorders.

Because, to our knowledge, the PID-PTSD+> project
is the first study to combine these sampling, design,
and instrumental features, it will be difficult to make
direct study comparisons and population generaliza-
tions. There is some evidence (Bohnert and Breslau,
2011; Smith et al., 2007a, 2007b, 2008) that the reli-
ability is similar between self-reported and “objective”
medical data. However, we expect substantial differ-
ences between our findings and those of other studies
based on screening methods, self-report only measures,
or telephone interviews, particularly with regard to the
incidence risk and estimated rates of PTSD and other
mental disorders. Furthermore, we expect our findings
to differ from those found in UK and US samples,
due to the considerably different mission characteris-
tics, including the degree of combat exposure, deploy-
ment location and duration, pre-mission selection
routines, inclusion of reservists, different tasks under-
taken, the proportion of combat units, pre-deployment
training at home, and veteran administration system
compensation policies (Jones and Wessely, 2007). Data
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comparisons among different national studies should
always consider socio-cultural and mission differences
that are most likely to affect mental health outcomes,
the sample constitution, willingness to participate, and
response behaviour.

Based on recent critical reviews in PTSD research
(Richardson et al., 2010; Stein et al, 2009; Wittchen
et al., 2009), we strongly believe that the core question
of our project regarding the frequency of mission-related
mental health problems, is best addressed by using per-
sonal, face-to-face, standardized diagnostic instruments
that allow derivation of DSM-IV-TR diagnoses. The
cross-sectional and lifetime assessments of DSM-IV
diagnoses based on the CIDI (Wittchen and Pfister,
1997) were reliable, finely-graded psychopathological
assessments with respect to temporal characteristics.
In addition, this approach enabled direct comparisons
with a wide range of available community data (e.g.
Alonso et al., 2011; Breslau et al., 1999; Karam et al.,
2010; Kessler, 2000; Kessler et al., 2008, 2011; Nock et
al., 2010; Perkonigg et al, 2000; Wittchen et al,
2000). Furthermore, private, face-to-face interviews
provided optimal confidentiality, shielded subjects from
career consequences (negative or positive), and avoided
reporting biases (Warner et al., 2011). The additional
continuous measures, like established symptom severity
scales, supplemented the diagnostic assessment, facili-
tated comparisons with screening studies, and provided a
basis for future analyses aimed at modelling improved
cutoff scores or identifying novel screening indices.

The prospective-longitudinal study components will
allow validation of the cross-sectional findings with a
stronger reliance on retrospective information. It will
also promote the development of improved measures
for predicting, in particular, severe mental health com-
plications and PTSD. In this programme, we focused
on a comprehensive examination of pre-existing psycho-
pathology and mental disorders that might represent re-
liable risk factors for developing severe mental disorders
after deployment. However, we also explored novel mar-
kers of susceptibility by including experimental psycho-
logical constructs. These indirect measurements of
disposition were expected to be less influenced and bi-
ased by subjectivity than verbal questionnaire responses.
This approach explored whether stress-regulation mea-
sures, cognitive processing assessments, and higher order
cognitive factors could enhance the predictions of PTSD
and related disorders.

The PID-PTSD+’ had a number of limitations.
First, due to specific deployment characteristics of the
German Army in the ISAF mission (average four months

Design and methods of the PID-PTSD-Cube Study (PID-PTSD+%)

deployment, emphasis on peace keeping rather than
combat, etc.), the study findings cannot easily be gener-
alized to other deployment missions. Second, sampling
was conducted in 2009 (cross-sectional) and 2011
(longitudinal study); thus, the outcomes were restricted
to the mission-related incidences and circumstances
of those years. Third, the stratified random sampling
procedures were not sufficiently powered to detect
mission-related incidence risks for all groups of deployed
soldiers; in particular, although consistent with the true
numbers deployed, the proportion of females was too
small to allow detailed analyses. Fourth, although the
eligibility criteria reflected random processes, and thus,
were unlikely to have introduced bias, we could not
entirely exclude the possibility of selective attrition.
Fifth, the average time of outcome assessment was
12 months; thus, we cannot exclude the possibility that
some soldiers may have experienced a delayed onset
of combat-related mental health problems after the
12-month period. Finally, despite the availability of objec-
tive information about significant events that occurred
during the mission, which may have been directly related
to some soldiers, we relied on the accuracy of the recall
and self-reporting of the soldiers during the interview
assessments.

Despite these potential limitations, we believe that
this study programme represents a considerable
methodological improvement over previous studies.
This approach is expected to provide greater precision
than previous studies for investigating central research
questions concerning deployment-related mental health
outcomes.
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