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ABSTRACT

Objective: To identify trajectories of posttraumatic
stress disorder (PTSD) symptoms from before to 2.5

years after deployment and to assess risk factors for

symptom fluctuations and late-onset PTSD.

Method: 743 soldiers deployed to Afghanistan
in 2009 were assessed for PTSD symptoms using
the PTSD Checklist (PCL) at 6 occasions from

predeployment to 2.5 years postdeployment (study

sample=561). Predeployment vulnerabilities and
deployment and postdeployment stressors were
also assessed.

Results: Six trajectories were identified: a resilient
trajectory with low symptom levels across all
assessments (78.1%) and 5 trajectories showing
symptom fluctuations. These included a trajectory
of late onset (5.7%), independently predicted by

earlier emotional problems (OR=5.59; 95% Cl, 1.57-

19.89) and predeployment and postdeployment

traumas (OR=1.10;95% Cl, 1.04-1.17 and OR=1.13;

95% Cl, 1.00-1.26). Two trajectories of symptom
fluctuations in the low-to-moderate range (7.5%
and 4.1%); a trajectory of symptom relief during
deployment, but with a drastic increase at the
final assessments (2.0%); and a trajectory with mild
symptom increase during deployment followed by
relief at return (2.7%) were also found. Symptom
fluctuation was predicted independently by
predeployment risk factors (depression [OR=1.27;
95% (I, 1.16-1.39], neuroticism [OR=1.10; 95%

Cl, 1.00-1.21], and earlier traumas [OR=1.09; 95%
Cl, 1.03-1.16]) and deployment-related stressors
(danger/injury exposure [OR=1.20; 95% Cl,
1.04-1.40]), but not by postdeployment stressors.

Discussion: The results confirm earlier findings

of stress response heterogeneity following
military deployment and highlight the impact

of predeployment, perideployment, and
postdeployment risk factors in predicting PTSD
symptomatology and late-onset PTSD symptoms.
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Recent longitudinal studies!? have identified heterogeneous
trajectories of posttraumatic stress disorder (PTSD) symptoms
following exposure to potentially traumatic events during military
deployment. This information questions the assumption of a
homogenous stress response pattern and suggests that the complex
nature of postdeployment stress responses is not adequately captured by
presence or absence of a PTSD diagnosis.® Hence, data-driven methods
that can extract heterogeneous posttraumatic stress response patterns
might better identify natural fluctuations of PTSD symptomatology
over time.**

Longitudinal studies®” have also challenged the assumption of
a dose-response relationship between magnitude of the traumatic
event and posttraumatic stress reactions, since the onset and course
of PTSD symptoms cannot be explained by the size and nature of the
stressor alone. Hence, other potential risk indicators have been studied:
personal characteristics and vulnerabilities, including personality
traits, preexisting PTSD symptomatology, and adverse childhood
experiences have been found to influence PTSD symptom development
and maintenance,3"!! as have social support!? and occurrence of
additional stressful life events.!* However, uncertainties regarding the
relative importance of predeployment vulnerabilities, deployment,
and homecoming stressors remain. Furthermore, in some cases, onset
of PTSD might be delayed, ie, symptoms appear 6 months or more
after the traumatic experience.'* However, underlying mechanisms of
delayed-onset PTSD are not yet fully understood.

In an earlier wave of the current study, Berntsen and colleagues'
identified 6 unique trajectories of PTSD symptoms from before to 7
months after deployment to Afghanistan: 2 resilient and 4 nonresilient
trajectories. Membership of symptomatic trajectories was predicted
by predeployment emotional problems and predeployment traumas,
but not by deployment-related stressors. Given the relatively short
follow-up time of this earlier wave (the final assessment was 7
months’ postdeployment), the authors did not investigate whether
postdeployment trauma exposure was related to PTSD symptomatology.
Understanding the relative contribution of predeployment,
perideployment, and postdeployment vulnerability factors in predicting
trajectory membership may guide future efforts to prevent and treat
PTSD symptomatology.

The current study is a follow-up on Berntsen et al'®> conducted
2.5 years after the soldiers’ return from deployment and has 2 aims.
First, we assess stress response heterogeneity through identification of
long-term PTSD symptom trajectories from before to 2.5 years after
return. Second, we assess the relative contribution of predeployment
vulnerabilities, deployment stressors, and postdeployment stressors
in describing the different PTSD symptom trajectories, with a special
focus on individuals with late-onset PTSD symptomatology.
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Figure 1. Flowchart of Participant Inclusion
4 N

743 soldiers registered for
deployment in February 2009
141 did not participate at - J
predeployment assessment
~
602 provided
predeployment data
o J
37 were not deployed;
3 died during deployment
562 provided

predeployment data and
returned from deployment

1 had outlying PCL score
(>3 SDs above mean at
all time points)

Study sample,
n=>561

Abbreviations: PCL=PTSD Checklist, PTSD = posttraumatic stress
disorder.

METHOD

Sample and Procedure

The current study is part of a prospective, longitudinal
study of 743 Danish soldiers deployed to Afghanistan in 2009
(the USPER study) and encompasses the entire population
deployed to Afghanistan at the time (for details, see Berntsen
et al'®). Written informed consent was obtained from all the
participants, and the study was approved by the Danish Data
Protection Agency (Copenhagen, Denmark). The soldiers
were assessed at 6 occasions: 5-6 weeks before deployment
(T1), during deployment (T2), 1-3 weeks after deployment
at homecoming meetings (T3), and 2 months (T4), 7 months
(T5),and 2.5 years after return by questionnaires distributed
by mail.

A flowchart of participant inclusion can be seen in
Figure 1. Of the total population (N=743), 602 provided
predeployment data, and, of these, 37 did not eventually
deploy, and 3 died during deployment. Finally, 1 was
excluded due to outlying PTSD Checklist (PCL) score
(>3 SDs) at all assessments. Hence, the study sample
consisted of 561 participants. Compared to participants
from the original sample who did not deploy or who died
during deployment (n=40), the 561 included participants
had served significantly longer in the military (P<.01)
and reported lower levels of neuroticism (P=.02)
and depression (P<.01)!” and lower PCL score prior to
deployment (P=.03). There were no differences in gender
distribution, marital status, age, level of education, long- or
short-term employment, number of prior deployments, or
personality traits other than neuroticism.

Of the 561 soldiers in the study sample, 86.8% (n=487)
also participated at T2, 82.2% (n=461) at T3, 51.2%
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B Prior traumas, higher trait neuroticism, and a history of
depression increase the risk of posttraumatic stress disorder
(PTSD) symptom fluctuation following military combat.

® (linicians may identify particularly vulnerable traumatized
soldiers by assessing for prior traumas, higher trait
neuroticism, and history of depression.

® (linicians should pay attention to additional life stressors
occurring after deployment, since such events increase the
risk for late-onset PTSD symptoms.

(n=287) at T4, 45.5% (n= 255) at T5, and 81.3% (n=456)
at T6. For the latent growth mixture modeling (LGMM)
analysis, we included all participants who participated at
T1 to avoid listwise deletion. To test whether this relatively
wide inclusion criterion caused bias, we also conducted the
LGMM including only participants who provided data in
at least 4 assessments (n=416). This procedure produced a
largely identical model to the one including all participants.
Hence, to maintain larger sample size and power for the post
hoc analysis, we included all participants in the model.

Measures

The PTSD Checklist, Civilian Version. The PTSD
Checklist, Civilian Version (PCL-C)!® is a 17-item self-
report measure assessing PTSD symptoms as described
in DSM-IV. Respondents rate each item using a 5-point
Likert scale, yielding a summary score of symptom severity
(range, 17-85). The PCL-C includes military trauma as well
as trauma endorsed outside the military. The PCL-C has
demonstrated high internal consistency (a=.94),'® which
was also found in our sample (a=.94).

Assessment of traumatic life events before and after
deployment. The Traumatic Life Events Questionnaire
(TLEQ)," accommodated to a cohort of Danish soldiers,
was administered before deployment. The TLEQ items
are designed to meet criterion Al of the DSM-IV PTSD
diagnosis.!* At T6, we administered an adapted version of
the TLEQ, assessing the occurrence of traumatic events
occurring after deployment.

Additional questionnaires. To test predictors of trajectory
membership, we included a wide range of variables that
have previously been identified as predictors of PTSD or
PTSD symptomatology.”** The predeployment assessment
included demographics as well as the Beck Depression
Inventory-II (BDI-II),!” NEO Personality Inventory,!®
the Multidimensional Scale of Perceived Social Support
(MSPSS),?! and a single item measuring earlier psychological
or psychiatric treatment for emotional problems. At soldiers’
return, the MSPSS was applied again alongside 4 single items
measuring (1) the frequency of emotional stressful situations
experienced during deployment (1 =never to 4=very often),
(2) the frequency of experienced or witnessed threat to life
during deployment (0=never to 6 =more than 5 times),
(3) the occurrence of the soldier being wounded or injured
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Table 1. Goodness-of-Fit Statistics for 1 to 8 Class Solutions RESULTS
LoMR Bootstrapped
Likelihood  Likelihood LGMM

Model AIC BIC AdjBIC  Entropy Ratio Test, P Ratio Test We estimated LGMM models from 1 to
1 class 16,574.38  16,617.68  16,585.94 1 : : :

> > » with free inter rian n
2 classes 16,320.67  16,381.29  16,366.85  0.92 <.001 <.001 8 gassgs t . ee Intercept V"_l ance and
3classes  16,128.74 1620668  16,149.54  0.93 27 <.001 estimation of linear and quadratic terms. On
4 classes 16,003.76  16,099.02  16,029.18 0.93 .19 <.001 the basis of fit indices, entropy, parsimony,
5 classes 15,933.67  16,046.25  15936.71 0.93 8 <.001 : 1 :

> ’ , nd interpretability of the model ri
6 classes®  15,836.67 15,966.56  15,871.32  0.93 35 <.001 fl dinterpretability of the model as described
7classes 1576528 1590349 1579556  0.94 11 <.001 in the supplement, we selected the 6-class
8 classes 15,707.89  15,872.42  15,751.79 0.93 21 <.001 model as optimal for our data (Table 1).

2Bold indicates the selected model.

Abbreviations: AIC = Akaike information criterion, BIC = Bayesian information criterion,

LoMR = Lo-Mendell-Rubin.

Six unique PTSD symptom trajectories
were identified (Figure 2), for which we here

present trajectory slopes (S) and quadratic
(Q) estimates. The majority of the sample

Figure 2. Developmental Trajectories of Posttraumatic Stress Disorder (PTSD)
Symptoms at 6 Time Points Before, During, and After Deployment (N=561)

67 - -4 Mild distress (4.1%)
—- Low-stable (78.1%)
621 --A- Late onset (5.7%)

574 -O- Distressed-improving (2.7%)
—-@- Relieved-worsening (2.0%)

-8 Low-fluctuating (7.5%)

524

47

421

374

PCL Score Mean, (+1 SE)

324

27 4

22

fell into a trajectory with low symptom levels
across all 6 assessments (low-stable: n=438
[78.1%]; S=-0.99, P=.03; Q=0.34, P<.001).
The second-largest group had mild symptoms
before deployment, symptom decrease during
; deployment, and a mild symptom increase
' upon return (low-fluctuating: n=42 [7.5%];
S=-9.08, P<.001; Q=1.64, P<.001). One
group had low initial symptoms, increasing
to a subclinical level during and following
deployment (mild distress: n=23 [4.1%];
S$=8.37, nonsignificant [NS]; Q=-1.28, NS),
while another group saw a mild symptom
increase during deployment followed by

Before During Return ' +3m ' +7m
Measurement Period Relative to Deployment

Abbreviations: PCL=PTSD Checklist, SE =standard error.

relief at return (distressed-improving:
n=15 [2.7%]; S=0.85, NS; Q=-0.69, NS).
Further, a group had low-stable symptoms
until 3 months after return, followed by a

(1=yes, 0=n0), and (4) the occurrence of the soldier having
killed an enemy during deployment (1 =yes, 0=no). Combat
exposure and danger/injury were assessed at return by using
the respective Combat Exposure Scale?? and a Danger/Injury
Exposure Scale!® developed by the Danish military. Finally,
a single item at T6 assessed whether the solider had received
psychological or psychiatric help since return.

Structured Clinical Interview for DSM-IV. At T6, 429 of
the participants were assessed with the Structured Clinical
Interview for DSM-IV-TR Axis I Disorders, Research
Version, Patient Edition (SCID-I/P).?* For this study, we
utilized SCID data to assess the index trauma (for SCID
procedure, see Karstoft et al**).

Data Analysis

We applied LGMM to empirically identify heterogeneous
trajectories of PTSD symptoms over time and hierarchical
multivariable logistic regressions to examine potential
predictors of class membership. See Data Analysis and
LGMM sections in the supplementary material for procedure
and details of model estimation and selection. Post hoc
univariate analyses and multivariable hierarchical logistic
regression analyses are also described in Supplementary
eAnalysis (available at PSYCHIATRIST.COM).

1003 = PSYCHIATRIST.COM

drastic symptom increase (late onset: n=32
[5.7%]; S=-5.23, P<.001; Q=2.36, P<.001). Finally, a small
group had a temporary symptom relief during deployment,
followed by a drastic symptom increase continuing through
2.5 years after return (relieved-worsening: n=11 [2.0%];
S=-12.30, P<.001; Q=3.32, P<.001).

In summary, the LGMM analysis identified 1 low-stable
or resilient group with low PTSD symptom levels before,
during, and after deployment. The remaining 5 groups
had fluctuating symptom levels across the 6 assessments.
To address differences between resilience and symptom
fluctuation, we collapsed the 5 symptomatic classes to create a
dichotomous outcome variable of resilience versus symptom
fluctuation. This dichotomous variable is the primary
outcome in the following predictor analysis. Further, in a
second step, we compared the resilient trajectory to that of
late onset to identify specific covariates of late-onset PTSD

symptoms.

Index Trauma

SCID interview data (n=429) at T6 showed that, for 85%
of those who reported an index trauma, it was deployment
related. For individuals in the symptomatic classes, the
proportion was 89%. Of specific interest for this study, 95%
of those who belonged to the late-onset trajectory reported

JClin Psychiatry 75:9, September 2014



a deployment-related index trauma. Further, for 73% of
the late-onset individuals who reported a military-related
index trauma, the index trauma occurred during the 2009
deployment or earlier, while the exact time of the index
trauma mission was not clear for the remaining 22%.

Resilience Versus Symptom Fluctuation

Results from univariate analyses can be seen in Table
2. Significant predictors from the univariate analyses were
subsequently entered into a 3-step multivariable hierarchical
logistic regression analysis predicting membership of the
resilient versus the symptom-fluctuation group™ (Table 3).
The final model (step 3) was statistically significant (n=292;
X*15=128.56, P<.001) and correctly classified 63.8% of those
in the symptomatic group and 95.6% of those in the resilient
group (overall classification success rate =89.2%).

In the final model, 4 variables significantly predicted
membership of the symptom-fluctuation group. Higher
predeployment depression, neuroticism, and more
earlier traumas increased odds of symptomatic trajectory
membership. More exposure to dangerous mission
environments also increased the risk of belonging to the
symptom-fluctuation group.

Resilient Group Versus Late-Onset Group

Table 4 shows univariate and multivariable hierarchical
logistic regressions with the dichotomous variable of late onset
versus resilience as the dependent variable. Predeployment
emotional problems, exposure to more traumatic events prior
to deployment, and exposure to more traumatic events after
homecoming were significant covariates of membership in
the late-onset trajectory.

Postdeployment Traumatic Life Events

A breakdown of the specific adverse life events reported
by the resilient and the late-onset group showed that a
significantly higher proportion of respondents in the
late-onset group (n=28) compared to the resilient group
(n=359) experienced accidents (39.3% vs 10.6%; OR =5.47;
95% CI, 2.38-12.53), life-threatening disease (7.1% vs 1.4%;
OR=5.45;95% CI, 1.01-29.44), robbery involving a weapon
(14.3% vs 1.4%; OR=11.80; 95% CI, 2.97-46.82), threat of
death or serious bodily harm (39.3% vs 17.3%; OR=3.10;
95% CI, 1.38-6.94), intimate partner abuse (10.7% vs 2.8%;
OR=4.19; 95% CI, 1.08-16.20), and other life-threatening or
physically damaging event (25.0% vs 11.7%; OR = 2.52; 95%
CI, 1.01-6.27) after homecoming and up to 2.5 years later
(unadjusted analyses).

DISCUSSION

In this prospective study of Danish soldiers deployed to
Afghanistan, 6 trajectories of PTSD symptoms related to
military deployment were identified: a resilient trajectory,

*Psychological or psychiatric treatment after deployment was not included
as a predictor variable in the analyses, since this should be considered an
outcome more than a predictor of trajectory membership.
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with low-stable PTSD symptoms from predeployment to
2.5-year postdeployment, and 5 trajectories showing varying
degrees and fluctuations of PTSD symptoms. Except for
the late-onset trajectory identified in our analysis, these
trajectories are similar to the trajectories previously identified
in this sample by Berntsen et al'® from before deployment to
7-month postdeployment!® and are consistent with several
longitudinal studies that all demonstrate heterogeneity
of posttraumatic stress responses related to military
deployment.!>15:25

Importantly, our results demonstrate several unique
posttraumatic stress response patterns with significant
fluctuations over time (as seen by significant slopes and
quadratic terms for 4 of 6 trajectories). Previous studies have
investigated fluctuation of PTSD over time by evaluating
individuals’ diagnostic status in longitudinal designs.?®*”
However, such an approach does not accurately capture
symptom fluctuations. The PTSD diagnosis is based on
fulfilling a specific combination of symptoms within different
symptom clusters, and, in some instances, even great changes
in symptom level might not change diagnostic status. This
can occur when an individual, in spite of significant reduction
in symptom severity, still fulfills the cluster combination
for PTSD diagnosis. The change in severity is therefore not
captured when considering diagnostic status. Conversely,
minor symptom-level changes might cause change in
diagnostic status since change in just 1 symptom might cause
fulfillment of the needed clusters. In this case, insignificant
changes in severity cause change in diagnostic status.> The
data-driven extraction of symptom trajectories applied in
this study overcomes the caveats of a priori definitions of
resilience and symptomatology by identifying latent groups
and their fluctuations in symptomatology.

The results of our predictor analyses suggest that exposure
to traumatic events, higher trait neuroticism, and higher
depression score before deployment increases the risk of
belonging to the symptom-fluctuation group. Similarly,
feeling exposed to dangerous mission environments entails
greater risk for PTSD symptomatology. This is consistent
with longitudinal studies*'> showing that past traumatic
events, neuroticism, and depression before deployment
increase the risk of PTSD symptomatology over time. The
results are also in line with other studies?® finding that more
war-zone stressors increase the risk of subsequent PTSD
symptomatology.

Our findings underline that fluctuating PTSD symptom
levels are explained by both factors prior to and during
deployment. Hence, accurate predeployment prediction of
postdeployment PTSD symptomatology might be difficult
to achieve. Additionally, while overall classification accuracy
and specificity based on predeployment factors alone were
high (88.9% and 96.9%, respectively), sensitivity was low to
moderate (56.9%). Adding deployment stressors (assessed at
homecoming) increased sensitivity to 65.5% while retaining
a high specificity (96.9%). Adding postdeployment trauma
occurring until 2.5 years after return did not increase accuracy
of classification into the resilient or the symptomatic group.
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Table 3. Comparison of Risk Factors for the Symptom-Fluctuation Group Versus the Resilient Group?®

Risk Factor

Step 1
OR (95% CI)

Step 2
OR (95% CI)

Step 3 (final model)
OR (95% CI)

Measurements before deployment

Mean age (y)

Combat soldiers (ref: other) (%)
Contract (short-term vs permanent employment)

Years in military
Depression score

NEO neuroticism score

NEO agreeableness score
NEO conscientiousness score
Earlier traumas score

Low education (%)

Earlier emotional problems (%)

0.96 (0.86-1.06
1.26 (0.58-2.76
0.85 (0.38-1.93
1.03 (0.94-1.13
1.23 (1.13-1.34) %%
1.09 (1.01-1.19)*
0.98 (0.92-1.04)
1.05 (0.97-1.13)
1.12 (1.07-1.18) %%
1.38 (0.56-3.40)
1.68 (0.72-3.94)

NN AN NS

Stressors measured 1 to 3 weeks after homecoming
Combat exposure score
Danger/injury exposure score
Emotional stress
Killed an enemy
Perceived social support score
Wounded-injured

Stressors measured 3 years after deployment
Postdeployment traumas score

0.96 (0.86-1.07)
1.14 (0.39-3.33)
0.71 (0.29-1.71)
1.04 (0.94-1.15)
1.27 (1.15-1.39)%%
1.09 (0.99-1.19
0.98 (0.92-1.05
1.00 (0.91-1.09
1.11 (1.06-1.18
1.50 (0.55-4.08
1.59 (0.61-4.16

EEE

NSNS

0.93 (0.84-1.03)
1.20 (1.04-1.39)*
2.12 (1.03-4.33)*
1.91 (0.67-5.50

0.98 (0.87-1.10)
1.41 (0.47-4.22)
0.77 (0.31-1.88)
1.02 (0.92-1.14)
1.27 (1.16-1.39)%*
1.10 (1.00-1.21)*
0.98 (0.92-1.05)
0.99 (0.91-1.08)
1.09 (1.03-1.16)**
1.56 (0.57-4.26)
1.41 (0.53-3.79)

0.91 (0.81-1.01
1.20 (1.04-1.40
2.08 (1.00-4.33
2.19 (0.74-6.49
0.92 (0.59-1.45

s

—_ = DT

)
0.88 (0.56-1.38)
)

2.41(0.93-6.26 2.31 (0.88-6.09

1.11 (0.99-1.24)

Sensitivity, % 56.90 65.50 63.80
Specificity, % 96.90 96.90 95.60
Overall success rate, % 88.90 90.60 89.20
Nagelkerke (pseudo) R? 0.47 0.56 0.57
-2 Log likelihood 186.97 163.5 160.36
Nt 101.92 (11)%** 125.36 (17)%** 128.56 (18)***

*Total n=287: symptom-fluctuation group, n =58; reference =resilient group, n=229. Multivariable hierarchical logistic
regression in 3 steps: step 1 =measurements before deployment, step 2=measurements before deployment and after
homecoming, and step 3 =measurements before deployment, after homecoming, and 3 years after deployment.

*P<.05.

*#*P<.01.

#EEP< 001,

Abbreviation: OR = odds ratio.

In line with previous trajectory studies,>* we identified
a trajectory of late-onset PTSD symptoms. This late-onset
trajectory is not defined according to DSM criteria of delayed
onset, but empirically derived and characterized by a very
low symptom level from before deployment to 3 months
after deployment, followed by a rise in symptom level
starting at the 7-month assessment and continuing to rise
through the 2.5-year assessment. As noted in the Results
section, the trajectories were not derived in relation to
an index trauma, but 95% of individuals in the late-onset
trajectory who were also SCID interviewed reported that
their index trauma was deployment related. Further, later
redeployments were not significant in the predictor analysis
of late-onset PTSD symptoms. Hence, we suggest that the
late-onset trajectory in our sample does indeed capture late-
onset PT'SD symptomatology.

Membership in the late-onset PTSD symptom trajectory
was predicted by earlier emotional problems and exposure to
traumatic events before deployment, which is in accord with
several studies showing that prior trauma, especially adverse
childhood experiences, increases the risk of developing
PTSD following subsequent potentially traumatic events
among both military personnel® and civilian populations.*!
Several studies,?*~% but not all,?? have found an association
between childhood abuse and PTSD symptoms among
veterans. While prior traumas were not directly tested in
our study, our results lend support to the notion that these
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traumas have a sensitizing effect on soldiers, making them
more vulnerable to subsequent stressors and late-onset
symptomatology.

Members of the late-onset trajectory were exposed to
more additional traumatic life events after deployment
than members of the resilient trajectory. This finding is
consistent with a recent longitudinal study®® that followed
trauma injury survivors during hospitalization and at 3, 12,
and 24 months after the trauma. In a subgroup of survivors
with no PTSD at 3 months, higher levels of PTSD symptom
severity at 24 months were predicted by exposure to more
stressful life events experienced after the initial 3 months
(when the researchers controlled for initial PTSD severity
and other relevant covariates), which the authors explained
as the result of fear of reinstatement. In the hypothesized
fear reinstatement mechanism, fear associations linked to the
original traumatic experience are not properly eradicated,
and subsequent exposure to trauma will therefore readily
reinstate the initial fearful association from the original
trauma. Notably, for fear reinstatement to occur, the recent
stressor and the original trauma must be similar in kind,
or must evoke similar psychopathological and physiological
reactions. Our detailed analysis of the nature of experienced
postdeployment traumatic events in the late-onset group
showed that life-threatening events, accidents, and robberies
were the most frequently experienced traumatic events after
deployment. These can be considered fairly intense and
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Table 4. Comparison of Risk Factors for the Late-Onset Group Versus the Resilient Group via Univariate Logistic Regressions
and Prediction of Late-Onset Group Membership via 2-Step Multivariable Hierarchical Logistic Regression®

Resilient  Late-Onset
Group Group Resilient vs Late Onset, OR (95% CI)
Risk Factor® (n=268) (n=16) Univariate Step 1 Step 2 (final model)
Predeployment measures
Age,y 26.67 27.56 1.02 (0.97-1.06)
Female sex, % 4.80 0.00
Combeat soldiers, % 40.40 46.90 0.77 (0.37-1.58)
Years in military 6.08 6.77 1.01 (0.97-1.06)
No. of earlier missions 1.09 1.67 1.12 (0.97-1.29)
Contract (short-term vs permanent employment) 27.40 50.00 2.65 (1.28-5.46)** 0.50 (0.15-1.62) 0.60 (0.17-2.09)
Depression score 3.65 4.19 1.03 (0.95-1.12)
PTSD symptoms score 20.00 21.78 1.15 (1.05-1.27)**
NEO neuroticism score 28.62 28.48 1.00 (0.94-1.06)
NEO openness score 37.51 37.19 0.99 (0.93-1.05)
NEO extraversion score 44.04 45.58 1.05 (0.98-1.11)
NEO agreeableness score 40.61 39.94 0.98 (0.93-1.04)
NEO conscientiousness score 4497 39.94 0.99 (0.99-1.05)
Earlier traumas score 8.90 18.47 1.36 (1.21-1.53)%** 1.31 (1.07-1.20)*** 1,10 (1.04-1.17)**
Low education, % 26.60 43.80 2.15(1.03-4.45)* 1.52 (0.44-5.20) 1.60 (0.43-5.99)
Earlier emotional problems, % 13.50 37.50 3.83 (1.78-8.25)%* 531 (1.61-17.48)** 559 (1.57-19.89)**
Perceived social support score 5.75 5.84 1.12 (0.73-1.71)
Stressors measured 1 to 3 weeks after homecoming
Combat-exposure score 12.55 15.53 1.05 (0.98-1.11)
Danger/injury-exposure score 20.34 22.79 1.11 (1.01-1.23)* 1.01 (0.86-1.18)
Emotional stress 2.05 2.10 1.11 (0.58-2.09)
Times when life was in danger 3.72 4.39 1.13 (0.91-1.41)
Killed an enemy, % 22.90 47.10 2.99 (1.12-8.00)* 2.35(0.56-9.75)
Wounded-injured, % 15.90 31.60 2.45 (0.89-6.70)
Perceived social support score 5.68 5.61 0.94 (0.60-1.47)
Stressors measured 3 years after deployment
Postdeployment traumas score 1.41 2.96 1.61 (1.31-1.98)*** 1.13 (1.00-1.26)*
Redeployed (after ISAF 7), % 33.40 35.70 1.11 (0.50-2.47)
Emotional problems after but not prior to 24.10 89.50 26.76 (6.04-118.55)%**

deployment, %
Sensitivity, %
Specificity, %
Overall success rate, %
Nagelkerke (pseudo) R?
-2 Log likelihood

X (df)

25.00 25.00
99.30 98.90
95.10 94.70
0.34 0.4
87.29 80.45

35.83 (4)*** 42.68 (7)***

Total n=284: late-onset group, n = 16; reference = resilient group, n=268. Step 1=measurements before deployment, step 2=measurements before

deployment and 3 years after deployment.
bValues shown are mean unless otherwise stated.
*P<.05.
**P<.0l.
#EEP< 001,

Abbreviations: ISAF 7 =International Security Assistance Force, OR = odds ratio.

physiologically arousing events that most likely evoke bodily
reactions that are similar to traumatic events experienced
during deployment. While fear reinstatement is a likely
mechanism of late-onset symptomatology in our study, this
remains speculative, and we cannot completely discard the
possibility that the association between postdeployment
trauma exposure and late-onset symptomatology is simply
explained by the postdeployment trauma being the index
trauma of the posttraumatic stress reaction.

The prospective, longitudinal follow-up study reported
here has a number of limitations. First, our study did not
have enough power to examine male and female soldiers
separately. Second, the results are based on self-report
measures and may be influenced by reporting biases.
However, the prospective nature of the study encompassing a
predeployment assessment of prior trauma exposure reduces
the likelihood of a spurious association between PTSD and
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prior trauma considerably. Third, while most measures were
standardized and validated psychometric scales, we included
a number of items developed especially for this study,
including single-item measures that have not been validated.
Fourth, 2 of the symptomatic trajectories derived by LGMM
were small, hence precluding the possibility of conducting
multivariate predictor analyses of these trajectories. To
study predictors of these highly symptomatic and clinically
relevant trajectories with greater scrutiny, targeted sampling
toward more symptomatic samples may be needed.

CONCLUSION

The analyses presented in this article highlight the
complexity of PTSD symptom development following a
potentially traumatic event and underscore the heterogeneity
in adjustment patterns. Further, the findings stress the
importance of considering earlier traumas in predeployment

JClin Psychiatry 75:9, September 2014



screening and postdeployment intervention strategies for
soldiers and the effects of postdeployment adverse life
events on late-onset PTSD. Understanding the nature of
predeployment vulnerability factors and postdeployment
stressors may provide important knowledge for future
efforts to prevent and treat posttraumatic stress reactions.
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Supplementary eAnalysis. Data Analytic Approach
The main analysis was conducted in Mplus version 7

We included all soldiers who participated at the first assessment in the trajectory analysis to aid model estimation and
avoid listwise deletion. Missing data were handled using the method of Full Information Maximum Likelihood

(FIML;?). To check for potential bias of including all participants, we also conducted the analysis including only
participants who provided data in at least four assessments (N=416). The model resulting from this procedure was very
similar to the model including all participants. Hence, to maintain larger sample size and power for the subsequent
analysis, we included all participants in the model.

We used Latent Growth Mixture Modeling (LGMM) to empirically identify heterogeneous trajectories of PTSD-
symptoms over time. LGMM combines the methods of Latent Class Analysis (LCA) and Growth Modeling, and as
such, it expects different subpopulations with unique growth trajectories within the Satr®MM allows intragroup
variance of growth parameters. To accommodate expected fluctuations over time, we estimated linear as well as
quadratic terms.

Initially, we estimated a series of LGMM-models with number of classes ranging from 1-8. We evaluated these models
based on available fit indices, namely the Bayesian Information Criteria (BIC), the Akaike Information Criterfy (AIC;
and the Sample-Size adjusted BIC (SSBIC). For all three fit indices, lower values imply better fit of the model.
Furthermore, we assessed the entropy of the model, which assesses the ability of the model to distinguish between
classes (ranges from 0-1, where values closer to 1 represents better distinction by the model). Finally, we tested the
improvement in fit with the addition of each extra class by implementing the Lo-Mendell-Rubin likelihood ratio test
(LMR;®) and the Bootstrap Likelihood Ratio Test (BLRT). However, even with the evaluation of the mentioned fit
indices, model selection also relies on subjective evaluation of the models parsimony and theoretical meaningfulness
Hence, the final selection of the appropriated model relied on the combined information from fit indices and
meaningfulness and parsimony of the model.

Due to a very small sample size in one of the resulting classes, and a theoretical wish of investigating several possible
predictors, it was not possible to conduct multinomial logistic regression analysis nested within the LGMM analysis.
Hence, the class membership variable was exported to the full dataset, and analysis of the relevant covariates was
conducted post hoc outside of the model. For models with high entropy (>.80), this is viable alternative to including
predictors in the modelAs our model had high entropy (.93), the risk of bias using the procedure is considered low. In
the post hoc analyses, stepwise multivariable hierarchical logistic regression analyses were used to examine potential
predictors of class membership. We selected variables for the multivariate hierarchical logistic regressions based on
their significance in a series of univariate analyses. Potential predictors entered into these analyses were entered into the
full model in the order of collection; namely background, demographic, and personality variables collected at Time 1,
deployment stressors collected at Time 3, and post deployment support and life events after deployment collected at
Time 6. Only results from the final model will be described.

Results
LGMM

Models with number of classes ranging from 1-8 can be seen in Table 1. Fit increased with the addition of every class,
including the 7- and 8-class models. Whereas the BLRT suggest that each extra class added significantly to the model,
the LMR suggested that no additional information was added beyond the fourth class. Of these two, BLRT is assumed
to be the best class indicatdnence suggesting superiority of models with more classes. The entropy was identical for
models with 3 through 6 classes (.93) increasing marginally with the addition df ¢ty class and then returning to

the 6-class entropy level for the 8-class model (.93).

Since the fit indices of these models did not unequivocally suggest on model over the others, we evaluated
meaningfulness and parsimony of each model carefully. With addition of each new class through the six class model, all
identified trajectories were unique, theoretically meaningful, and the model seemed parsimonious. However, the
addition of a ¥ class, this seemed to split an existing class into two very similar classes, hence providing a less



parsimonious solution. Further, one class in the 7-class model contained only 1.5% of the participants. The addition of
the 7" class therefore resulted in a clearly unparsimonious model, whereas the six class model revealed six unique
trajectories that all seemed theoretically relevant. Two classes in this model were small (2.0 and 2.7% of the
participants, respectively), but were nonetheless clearly different from the other trajectories. Hence, we settled on the
six class model as the best fit of our data.
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