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ABSTRACT

Background

Symptoms of post-traumatic stress disorder (PTSD) can manifest several years after
trauma exposure, and may impact everyday life even longer. Military deployment can
put soldiers at increased risk for developing PTSD symptoms. Longitudinal evaluations
of PTSD symptoms in deployed military personnel are essential for mapping the long-
term psychological burden of recent operations on our service members, and may
improve current practice in veterans’ mental health care.

Methods

The current study examined PTSD symptoms and associated risk factors in a cohort
of Dutch Afghanistan veterans 10 years after homecoming. Participants (N = 963)
were assessed seven times from predeployment up to 10 years after deployment.
Growth mixture modeling was used to identify distinct trajectories of PTSD symptom
development.

Results

The probable PTSD prevalence at 10 years after deployment was 8%. Previously
identified risk factors like younger age, lower rank, more deployment stressors, and
less social support were still relevant 10 years after deployment. Four trajectories of
PTSD symptom development were identified: resilient (85%), improved (6%), severely
elevated-recovering (2%), and delayed onset (7%). Only the delayed onset group
reported increasing symptom levels between 5 and 10 years postdeployment, even
though 77% reported seeking help.

Conclusions

This study provides insights into the long-term burden of deployment on the
psychological health of military service members. It identifies a group of veterans
with further increasing PTSD symptoms that does not seem to improve from currently
available mental health support, and underlines the urgent need for developing and
implementing alternative treatment opportunities for this group.
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INTRODUCTION

With over 25,000 troops deployed during 2005-2011, the Dutch participation in the
International Security Assistance Force (ISAF) in Afghanistan was the first time the
Dutch armed forces conducted a military mission of this size and complexity. In addition
to the service members who lost their lives or suffered serious injuries during combat
actions, the mission also left its psychological marks. As historical military conflicts
teach us, signs of post-traumatic stress disorder (PTSD) can manifest several years or
sometimes decades after the actual traumatic exposure, and may impact everyday life
even longer'. Longitudinal, long-term evaluations of PTSD symptoms in this recently
deployed group of military personnel are essential for mapping the psychological
burden of recent operations on our service members, which may improve current
practice in veterans’ mental healthcare and inform policymaking in future missions.

Different coalition partners have reported on the prevalence of PTSD in their deployed
troops?2. The pool of longitudinal studies that assessed military personnel on multiple
time points is on the other hand less extensive, and available studies often ran for
a limited period of time. Studies in U.S. National Guard soldiers* and in U.K.> and
Dutch® armed forces deployed to Irag or Afghanistan suggest a trend of stabilizing
or aggravating PTSD prevalence rates in service members deployed in recent military
missions, and underline the importance of long-term monitoring of the mental health
of deployed personnel. Despite the importance of prevalence rates for expressing the
impact of deployment on the psychological wellbeing of a whole military population
and assessing treatment demands after homecoming, prevalence rates do not reflect
the large heterogeneity in symptom development that exist between individuals.
This heterogeneity can be addressed with the use of latent growth mixture modeling
(LGMM) techniques. Recent longitudinal studies in military populations have utilized
this approach, and identified distinct but overlapping trajectories of PTSD symptom
development over time. Several studies report a three-class solution, but the shape
of the trajectories vary and include resilient, improving, deteriorating, or chronic
trajectories*®’. U.S. studies based on data of the Millennium Cohort, a large sample
of U.S. active duty and reserve forces, are consistent in reporting a four-class solution
involving a resilient, decreasing, increasing, and high symptom trajectory?®°.

Beyond the traumatic experience itself, individual vulnerability factors can contribute
to changes in PTSD symptom levels and developmental trajectories. Female gender,
younger age, combat exposure, or previous trauma exposure are frequently identified
as risk factors for combat-related PTSD>%'". Only a few studies aimed to identify
vulnerability factors related to developmental trajectories of PTSD*7°. Factors related
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toincreases in PTSD symptom levels after deployment can help to identify who is most
atrisk for developing PTSD symptoms, even after the acute phase of trauma, and target
follow-up screening accordingly.

In the current study, we report on findings from the 10-year follow-up measurement
in the PRISMO cohort, a large cohort of Dutch military personnel deployed to
Afghanistan'. Previous trajectory studies did not include a predeployment
measurement'?, had short follow-up times no longer than 3 years#, or included only a
few follow-up measurements’?. We extended this research by studying the effects of
deployment on PTSD symptoms on the long term, using a unique follow-up period of
10 years with seven consecutive measurement points. We aimed to identify trajectories
of PTSD symptom development and assessed the role of different covariates on the
development of PTSD symptoms. We hypothesized that the probable 10-year PTSD
prevalence would significantly decline compared to 5-year after deployment. Based on
the three trajectories identified in our 5-year follow-up report®, we predicted a three-
class solution with a resilient trajectory, a recovered trajectory, and a delayed onset
trajectory that show symptom improvement between 5- and 10-years postdeployment.

METHODS

Study design and participants

The present study is part of a large prospective cohort study on the development
of stress-related mental health symptoms in deployed Dutch military personnel, the
PRISMO study, which is described in detail elsewhere'. Recruitment resulted in the
inclusion of 1,007 study participants, who were deployed for about 4 months in behalf
of ISAF between March 2005 and September 2008. The baseline measurement was
carried out approximately 1 month before deployment at the army base. The first two
follow-up measurements were also completed at the army base, at approximately
1 and 6 months after the soldiers returned home. The 1-, 2-, and 5-year follow-up
assessments were completed at home, and the 10-year follow-up was conducted at
the research facility of the Military Mental Healthcare. All measurements consisted of
paper-and-pencil questionnaires, except for the 5-year follow-up, which consisted of
an online questionnaire. Written informed consent was obtained from all subjects. All
procedures were approved by the Institutional Review Board of the University Medical
Centre Utrecht (Utrecht, The Netherlands), approval number 01/333-0.
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Measures

PTSD symptoms

For all assessments symptoms of PTSD were measured with the Self-Rating Inventory
for PTSD (SRIP)™2, a Dutch questionnaire to assess PTSD symptoms in the past 4 weeks
based on the DSM IV criteria for PTSD. The SRIP contains 22 questions with responses
measured on a Likert scale ranging from 1 (never) to 4 (very frequent). A higher
sum score indicated more symptoms (range 22-88). The SRIP showed good internal
consistency, discriminant validity, and concurrent validity with other commonly used
PTSD measures™'*. As recommended in the literature, a cut-off score of 38 was used
to indicate substantial PTSD symptoms'1s.

Covariates

At baseline, participants provided information about their sex, age, educational level,
rank, and previous deployments. More detailed information on the measurement
scales of demographic information can be found in the Supplementary material.
Potential traumatic experiences before the age of 18 were also assessed at baseline
using the Early Trauma Inventory Self Report-Short Form (ETISR-SF), a questionnaire
containing 27 items, of which the total sum represents the total number of different
potential traumatic events experiences'e. At the first measurement after deployment,
information on the participant’s role during the mission was collected and divided
in three categories: inside the base (function was exclusively carried out inside the
military base; for example, logistics or medical work in the field hospital), outside the
base (function was carried out outside the base; e.g., patrols), and both inside and
outside the base (function included activities inside the base as well as outside the
base). Their exposure to traumatic stress during deployment was assessed using the
Deployment Experience Scale (DES), a 19-item deployment stressors checklist'. At
all follow-up measurements, potential new deployments after the initial deployment
at study inclusion were assessed. At the 1-year follow-up, social support during and
after deployment were measured with the Deployment Risk and Resilience Inventory
1 (DRRI-1), a collection of measures for studying deployment-related experiences of
military veterans'®. Part F (support from other military personnel during deployment)
and part L (support from family and friends after deployment) consists respectively of
12 and 15 items with responses on a Likert scale ranging from 1 (strongly disagree) to
5 (strongly agree), where higher scores indicated more received support.

Mental health support

The receipt of psychological care was assessed by the item “Have you ever received
any care for psychological health complaints after your deployment?” at the 10-year
follow-up measurement (see Supplementary material).
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Statistical analysis

We assessed the change in PTSD symptom level at 10 years after deployment relative
to the predeployment level in a mixed model analysis. The time variable was recoded
into six dummy variables, one dummy variable for each measurement after deployment,
whereby predeployment served as the reference. Continuous, longitudinal PTSD
symptom scores at all seven measurements were used as the outcome variable.
Covariates were included separately in the mixed models. Participants were included
in the analyses if they had a PTSD assessment at one or more time points. A two-tailed
p value of less than 0.05 was considered statistically significant.

LGMM analyses were conducted in Mplus version 8.4 to identify trajectories of PTSD
symptom development. Latent class growth analysis (LCGA) as well as growth mixture
modeling (GMM) were performed to identify the best performing model™. The models
were re-fitted with a quadratic term for time to assess whether nonlinear growth curves
provided better fit to the data. The models reflected the number of months between
the different assessments. Missing data over time in the outcome variable was handled
by full information maximum likelihood estimation. Missing values in the covariates were
handled by multiple imputation. All models were compared on fit indices, entropy, class
size, and interpretability. The percentage of participants that received psychological
treatment was calculated for each trajectory. The effect of covariates on the trajectory
assignment was investigated in adjusted multinomial regression models, in which the
class assignment output from the LGMM analysis was the outcome variable. A three-
step approach was used to account for the classification error of belonging to trajectory
classes?®. Details about the trajectory analysis are described in the Supplementary
material.

RESULTS

Between 2005 and 2008, a total of 1,032 participants signed up for participation to
the PRISMO study prior to deployment. Twenty-five participants were eventually not
deployed, leaving a total of 1,007 study participants. Of those participants, 44 had no
PTSD measurement at any of the time points and were excluded from the analyses.
The baseline characteristics are shown in Table 1. Compared to participants without
a PTSD measurement, participants with a PTSD measurement were more frequently
deployed in 2007/2008 compared to 2005/2006 (p < 0.0001) and had a lower early
trauma score (p = 0.001) (see Table 1).
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Table 1. Demographics and other characteristics of participants in the cohort who were deployed,

separated for participants included in the mixed model and latent trajectory analyses and participants

with missing outcome values.

Participants with

Participants without

outcome values at one any outcome values

or more time points

(n=963) (n=44)2 p-value
Sex
Male 878 (91%) 43 (98%) 0.128
Female 85 (9%) 1(2%)
Age (years)®
<21 130 (14%) 9 (23%) 0.091
>21 831 (87%) 30 (77%)
Educational level©
Low 33 (4%) 0 (0%) 0.615
Moderate 753 (85%) 22 (88%)
High 99 (11%) 3(12%)
Rank*
Private 378 (40%) 16 (57%) 0.297
Corporal 199 (21%) 4 (14%)
Non-commissioned officer 245 (26%) 6 (21%)
Staff officer 130 (14%) 2 (7%)
Previous deployment(s)®
Yes 417 (48%) 7 (28%) 0.053
No 460 (53%) 18 (72%)
Role during deploymentf
Inside the military base 244 (31%) 4 (31%) 0.501
Both inside and outside the military base 73 (9%) 0 (0%)
Outside the military base 474 (60%) 9 (69%)
Deployment year
2005 or 2006 237 (25%) 24 (55%) <0.0001
2007 or 2008 726 (75%) 20 (46%)
New deployment(s)s
Yes 318 (48%)
No 344 (52%)
DES (deployment stressors) total score" 4.51(3.22) 4.50 (4.95) 0.996
DDRI-F (unit social support) total score’ 45.39(10.19)
DDRI-L (support after deployment) 60.43(9.16)
total scorel
ETISR-SF (early trauma) total score 3.45(3.04) 6.14 (3.32) 0.001

Note: data are n (%) or mean (SD). Differences in descriptive characteristics between participants
with SRIP and participants without SRIP were tested with a t-test (continuous) or x2 (categorical). Bold
indicates significant relationship (p<0.05). Abbreviations: DES, Deployment Experience Scale; ETISR-SF,
Early Trauma Inventory Self Report-Short Form; SRIP, Self-Rating Inventory for Post-Traumatic Stress
Disorder. *Sample sizes might not add up to total because of missing data in the descriptive variables;
where there is missing data, the total is indicated. Totals for participants with an SRIP measurement: ®
n=961,°n=885, 4n=952, ¢n=877,'n=791,8n=662, "n=705, 'n=335,1n=334, “n=874; totals for participants
without an SRIP measurement: ®n=39, <n=25, 4n=28, ©n=25, '"n=13,8n=0, "n=2, 'n=0, n=0, ¥ n=14.
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PTSD symptom increase and covariates

Mean PTSD symptom levels and probable PTSD rates at each time point are reported
in Table 2. A full tabulation of the results for all analyses is shown in the Supplementary
material. At the 10-year follow-up measurement, 8% of the participants reported substantial
PTSD symptoms, which was a significant decline compared to 5-year postdeployment (p <
0.0001). The mean PTSD symptom score also significantly declined at 10-year follow-up to
a score of 27.35 (p = 0.046). The mixed model analysis with only the time points included
showed a significant increase of PTSD symptoms at 10 years after deployment relative to
predeployment (3 = 0.84, 95% confidence intervals [Cl] = 0.34-1.34).

Table 2. Dutch military personnel deployed to Afghanistan reporting post-traumatic stress symptoms
at each time point.

Total number of participants with  Above cutoff> Mean PTSD score
available data

Pre-deployment 680 27 (4.0%) 26.76 (5.03)
1 month 753 62 (8.2%) 27.62 (6.14)
6 months 737 63 (8.5%) 27.73(7.07)
12 months 562 38 (6.8%) 27.02 (6.94)
2 years 528 29 (5.5%) 26.64 (5.90)
5years 559 72 (12.9%) 28.30(8.07)
10 years 598 48 (8.0%) 27.35(7.20)

Note: data are n, n (%), or mean (SD). Abbreviations: PTSD, post-traumatic stress disorder; SRIP, Self-
Rating Inventory for Post-Traumatic Stress Disorder. 2A PTSD score of 38 or higher on the SRIP was
used as cutoff value.

The interactions of covariates with the change in PTSD symptoms 10-year
postdeployment relative to predeployment are shown in Table 3. Age was significantly
related to a lower increase in PTSD symptoms at 10 years after deployment
(B =-0.07,95% Cl = -0.12 to —0.01), suggesting a higher increase in PTSD symptoms
for younger military personnel and a lower increase in symptoms for older military
personnel relative to predeployment. As age and rank were strongly correlated (r =
0.73), similar confounding effects were found for rank during deployment (8 = -1.36,
95% Cl =-2.38 to —0.35), where the lower ranking personnel (i.e., soldier and corporal
ranks) had more increased PTSD symptoms compared to higher ranking personnel
(i.e., noncommissioned and staff officers). Also, educational level was related to the
increase in PTSD symptoms at 10 years postdeployment (5 = —=3.99, 95% Cl = -7.27 to
-0.71), where personnel with a low educational level had greater increase in symptoms
than personnel with a high educational level.
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Table 3. Covariates associated with an increase in PTSD symptoms ten year after deployment relative

to pre-deployment.

Increase in PTSD symptoms 10 year

post-deployment

B (95% CI) p-value
Age -0.07 (-0.12--0.01) 0.016
Educational level
Low 0
Moderate -2.48(-5.47 -0.52) 0.105
High -3.99 (-7.27 - -0.71) 0.017
Rank
Soldier and corporal 0
Non-commissioned officer and staff officer ~ -1.36 (-2.38 - -0.35) 0.009
Previous deployment(s)
No 0
Yes -0.09(-1.12 - 0.95) 0.868
Role during deployment
Inside 0
Both inside and outside 2.79(0.79 - 4.79) 0.006
Outside 1.10(-0.08 - 2.28) 0.067
Deployment year
2005/2006 0
2007/2008 1.09(-0.19 - 2.37) 0.095
New deployment(s)
No 0
Yes 0.45 (-0.56 - 1.47) 0.383
Deployment stressors 0.28 (0.11 - 0.46) 0.002
Unit social support 0.00(-0.08 - 0.08) 0.963
Social support after deployment -0.12(-0.21 --0.03) 0.010
Early general trauma -0.06 (-0.38 - 0.25) 0.705
Early physical abuse -0.34(-0.78 - 0.09) 0.118
Early emotional abuse -0.44 (-0.94-0.07) 0.089
Early sexual abuse -1.25(-2.21 --0.29) 0.011

Note: bold indicates significant relationship (p<0.05). Abbreviations: Cl, confidence interval; PTSD, post-
traumatic stress disorder.

Reported previous sexual abuse was associated with a lower increase in PTSD symptoms
at 10-year follow-up (8 = -1.25, 95% Cl = -2.21 to —-0.29), whereas previous general
trauma, physical abuse, and emotional abuse had no effect. Previous deployments
did not have an effect on the change in PTSD symptoms. A higher level of deployment
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stressors was related to a greater increase in symptoms (8= 0.28, 95% Cl = 0.11-0.46).
Moreover, military personnel with a role both inside and outside the base had more
increased PTSD symptoms than the group that operated only inside the base (B =
2.97,95% Cl =0.79-4.79). No difference was found between personnel that operated
inside the base and personnel that operated outside the base. Year of deployment
was not related to the increase in PTSD symptoms, nor was the level of unit social
support during deployment. Social support after deployment was associated with a
lower increase in PTSD symptoms (8 = -0.12, 95% Cl = -0.21 to —0.03), suggesting a
lower increase in PTSD symptoms for personnel that received more social support after
return. A new deployment after the main deployment was not related to the change
in PTSD symptoms.

Trajectory analysis and associated factors

First, a series of LCGA were fitted, both with and without a quadratic term for time. The
nonlinear growth curves provided better fit to the data in the majority of the models
(see Supplementary material for fit results of the models). Next, a series of GMM were
conducted. The four-class GMM including a quadratic term for time produced the
best solution with respect to fit and theoretical interpretation. The five-class and six-
class GMMs provided better fit indices, but consisted of multiple small groups which
considerably limited theoretical justification and interpretability of the identified
classes. The model with four latent trajectories (see Figure 1) consisted of one large
group of 822 participants (85%) with a low and stable trajectory (i.e., resilient), a smaller
group of 67 participants (7%) with a trajectory of increasing symptoms reaching cut-off
for PTSD between 2 and 5 years postdeployment (i.e., delayed onset), a group of 57
participants (6%) with high symptoms predeployment and shortly after deployment,
but gradual recovery after 6 months postdeployment (i.e., improved), and a group
of 16 participants (2%) with heavily increasing symptoms that showed recovery after
5 years postdeployment (i.e., severely elevated-recovering). Results indicated that
participants in the resilient group were the least likely to reporting receiving any mental
health support (24%). Of the participants in the delayed onset group, 77% received any
psychological care, compared to 43% in the improved group and 80% in the severely-
elevated recovered group.
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+ Improved (6%)

~Severely elevated-recovering (2%)
-#-Delayed onset (7%)
48-Resilient (85%)

PTSD symptom score {SRIP)

Pre

1 month
6 months
1year
2years
5years
10 years

Time relative to deployment

Figure 1. Latent developmental trajectories of post-traumatic stress symptoms. PTSD, post-traumatic
stress disorder; SRIP, Self-Rating Inventory for Post-Traumatic Stress Disorder; A SRIP score of 38 was
used as a cut-off to indicate substantial PTSD symptoms.
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We carried out multinomial logistic regression analyses to assess the associations
between the assigned trajectories and different covariates (see Table 4). In comparison
to the resilient group, the delayed onset group operated more often both inside and
outside the military base compared to exclusively inside the base (OR =3.22,95% Cl =
1.21-8.55), was more frequently deployed in 2007/2008 compared to 2005/2006 (OR
=2.50, 95% Cl = 1.02-6.06), experienced more deployment stressors (OR = 1.15, 95%
Cl =1.05-1.26), and received less social support after deployment (OR = 0.95, 95%
Cl=0.91-0.99). The improved group experienced more deployment stressors (OR =
116, 95% CI = 1.06-1.28), less unit support during deployment (OR = 0.93, 95% Cl =
0.90-0.97), less support after deployment (OR = 0.94, 95% C| = 0.91-0.98), and more
physical (OR =1.23,95% CI = 1.01-1.51), emotional (OR = 1.64, 95% Cl| = 1.40-1.91), and
sexual abuse (OR =1.59, 95% Cl = 1.22-2.07) during childhood compared to the resilient
group. The severely elevated-recovering group was younger compared to the resilient
group (OR=0.82,95% Cl = 0.69-0.96), experienced more deployment stressors (OR =
1.26,95% Cl =1.07-1.50), less support after deployment (OR =0.93, 95% Cl = 0.88-0.98),
and more childhood sexual abuse (OR = 1.54, 95% ClI = 1.04-2.27). Compared to the
improved group, the delayed onset group experienced less emotional (OR =0.75, 95%
Cl =0.60-0.95) and sexual abuse (OR = 0.58, 95% C| = 0.37-0.91) during childhood.
Finally, the severely elevated-recovering group was younger compared to the improved
group (OR =0.83,95% Cl =0.70-0.98). The trajectories did not differ in rank, educational
level, previous deployments, new deployments, or childhood general trauma score.

DISCUSSION

In the current study, we assessed the effect of deployment on post-traumatic stress
symptoms 10 years postdeployment in a large sample of Dutch Afghanistan veterans
that were deployed as part of the ISAF mission. During the mission, service members
experienced high-intensity war-zone stressors such as exposure to enemy fire, armed
combat, and seeing seriously injured colleagues and civilians'. Ten years after returning
home, the average level of PTSD symptoms was still increased compared to the
predeployment level. However, the probable 10-year PTSD prevalence of 8% and the
average PTSD symptom score of 27.4 were significantly declined compared to 5-year
postdeployment (respectively 12.9% and 28.3). As hypothesized, this indicates that the
previously identified, subsequent increase in PTSD symptoms 5 years after deployment®
tapers off in the following years. Our study also showed that previously identified risk
factors like younger age, lower rank, more deployment stressors, and less social support
are still relevant 10 years after deployment. As a combination of duties both inside and
outside the military base was exclusively related to the increase in PTSD symptoms at
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10-year, personnel with a combined role during deployment might be a well-defined
group that could benefit from long-term monitoring to prevent worsening of symptoms
between 5 and 10 years postdeployment. To our surprise, our results suggest that
previous sexual abuse is associated with a lower increase in PTSD symptoms at 10-year
follow-up. Paradoxically, in the literature, early sexual abuse is reported as a risk factor
for developing PTSD after experiencing traumatic events in adulthood?"?2,

Using seven measurements beginning 1-month predeployment through 10 years
postdeployment, we found four different trajectories of PTSD symptom development.
The largest majority (85%) of deployed military personnel did not develop PTSD
symptoms in the 10 years after returning home. This percentage falls into the range of
identified resilient trajectory group size in similar military cohorts (range: 76-90%)*”
102324 and supports the idea that most service members deployed to war zones show
enduring resiliency despite exposure to traumatic stressors. This study provides an
addition to this literature by showing that their resiliency is sustained over a long period
after deployment. However, a considerable group (15%) showed symptomatic courses.
Our findings regarding the number and shape of these symptomatic trajectories are
comparable with several other studies, although the majority of these studies had
shorter follow-up periods. Of note is the study by Porter et al.'® using data from a
mixed sample of U.S. active duty and separated military personnel of the Millennium
Cohort Study with a follow-up period of 9 years. The improved trajectory (6%) has
been identified in other military populations, with comparable membership rates (5%)
among U.S. military service members'®, but slightly lower rates (4%) among U.K. armed
force members’ and higher rates (9%) among U.S. military personnel® deployed to
Afghanistan and Iraq. The severely elevated-recovering trajectory (2%) is compatible
with the elevated-recovering trajectory (3%) identified by Porter et al'® in a sample
of U.S. military personnel, although their reported elevation in symptoms was not
as high as in our sample. The delayed onset trajectory (7%) was also identified with a
somewhat lower membership rate (5%) in the U.S. military sample by Porter et al.', and
is consistent with prior work showing that symptoms often increase after a temporal
lag relative to the exposure to a traumatic event?®. In our previous 5-year follow-up
report on the PRISMO cohort®, we identified a resilient, recovered, and delayed onset
PTSD trajectory. The four-class solution in the present 10-year follow-up probably
resulted from the seperation of a small group of individuals who showed major recovery
between 5 and 10 years postdeployment from the original delayed onset trajectory.

The reported decline in probable PTSD prevalence from 13% (5 years postdeployment) to

8% (10 years postdeployment) is reflected in the dynamics of the identified developmental
trajectories. Obviously, the most striking drop in symptom score between 5 and 10 years
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after deployment is demonstrated by the severely elevated-recovering group. Also, the
improved group shows a substantial decline from probable PTSD 5 years after deployment
to a mean score clearly beneath cut-off 10 years after deployment. This decrease in PTSD
symptom level could be the result of successful treatment, or might reflect the natural
course of the disorder. Interestingly, the delayed onset group shows increasing symptom
levels between 5 and 10 years postdeployment. Healthcare professionals should be
aware of this group of veterans with increasing treatment demands up to at least 10
years postdeployment, despite an average decline in symptoms of the population as a
whole. Individuals belonging to the delayed onset class might in fact be a subpopulation of
PTSD patients, with possibly different psychological and neurobiological underpinnings,
for which targeted early interventions might be beneficial to prevent worsening of PTSD
symptoms later in life. The difficulty remains, however, how veterans with an increased
risk for delayed onset PTSD can be identified in an early stadium where symptoms are
still subclinical or even minimally present.

Our covariate analysis demonstrated that veterans in the delayed onset trajectory
experienced a higher threat level during deployment and perceived less social support
after returning home compared to veterans in the resilient group. However, this also
applied for the other symptomatic trajectories. Unfortunately, no differences in
variables included in the present study were found between individuals in the delayed
onset group and the severely elevated-recovering group. It is important to clarify why
veterans in the severely elevated-recovering trajectory are able to show a striking
drop in PTSD symptoms between 5 and 10 years after deployment, while the delayed
onset group shows increasing symptom levels after 5 years. Differences in treatment
utilization might explain this inconsistency in symptom reduction. To our surprise,
our results showed that participants in the delayed onset group reported high use of
mental health support (77%), similar to the severely elevated-recovering group (80%).
Additional research is therefore needed to elucidate why veterans in the delayed onset
group do not seem to benefit as much as the severely elevated-recovering group after
seeking help, and should focus on received treatment type, timing, and outcome.
Recently identified biological mechanisms in successful treatment of PTSD like DNA
methylation reversal?® and the role of underlying moral injury in treatment effectivity?’
are also of large interest and may offer new perspectives. In addition, continued effort
should be put in the identification and addressment of current PTSD symptoms, as
23% of the veterans in the delayed onset group did not receive any psychological help.

Several limitations of the current study should be mentioned. First, the use of self-

report measures to obtain PTSD symptom levels as a proxy for clinical diagnoses is
imperfect. Although standardized and validated screening instruments were used,
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it might have resulted in higher prevalence estimates compared with clinician-
administered interviews?®?°. However, its use remained consistent across time points.
In addition, the reported PTSD symptoms are not necessarily the result of traumatic
events during deployment. Even though we were able to maintain approximately 60%
of the original sample at 10-year follow-up, the influence of nonresponse on the study
findings cannot be ruled out. Another important limitation is the small group size of the
“severely elevated-recovering” trajectory, which contained only 2% of our sample. The
mean PTSD symptom score of this trajectory at 5 years postdeployment was near the
maximum of the scale, and the variance of PTSD symptom scores in the full sample at 5
years was large compared to the other time points. The “severely elevated-recovering”
trajectory might therefore be solely defined by this individual data point. Although the
four-class model including this trajectory over performed the three-class model, one
should be extra careful when drawing conclusions from this trajectory. Finally, the
absence of information on received treatment type and timing, incurred traumatic
brain injury or other types of physical injury during deployment, pre-existing psychiatric
disorders, and comorbidity with other psychiatric diagnoses is a limitation of the
present study. The results of this study, however, also address limitations of previous
research in several ways. The predeployment measurement allowed evaluation of PTSD
symptom trajectories beginning prior to deployment. We were therefore able to reveal
elevated symptom levels before deployment in the improved trajectory, which would
otherwise remain unobserved. Furthermore, this study has a large number of follow-up
measurements during a long period of time, which enables the examination of smaller
fluctuations in PTSD symptoms and the differentiation between trajectories up to 10
years after deployment.

Overall, we found a probable PTSD prevalence of 8% in a sample of Afghanistan veterans
10 years after their deployment. This implicates that the long-term symptom increase
measured at 5 years postdeployment decreased partly in the following years. Of note
is the delayed onset group that experienced increasing symptom levels between
5 and 10 years postdeployment, and does not seem to be able to show significant
symptom reduction after seeking mental health support. These findings raise critical
questions about the origin of this inconsistency in symptom reduction. Future research
is therefore needed to elucidate which factors may contribute to the worsening of PTSD
symptoms and probable treatment resistance in the delayed onset trajectory in order
to develop and implement alternative treatment strategies for this group of veterans.

Acknowledgments

The authors thank the Dutch commanders and troops, all members of the PRISMO team
involved in data acquisition, and Dr. Alieke Reijnen for their commitment to the study.

55




Chapter 3

REFERENCES

56

Marmar, C. R., Schlenger, W., Henn-Haase, C., Qian, M., Purchia, E., Li, M., Corry, N., Williams,
C.S.,Ho, C. L., Horesh, D., Karstoft, K. I, Shalev, A., & Kulka, R. A. (2015). Course of Posttrau-
matic Stress Disorder 40 Years After the Vietnam War: Findings From the National Vietnam
Veterans Longitudinal Study. JAMA Psychiatry, 72(9), 875-881.

Ramchand, R., Rudavsky, R., Grant, S., Tanielian, T., & Jaycox, L. (2015). Prevalence of, risk
factors for, and consequences of posttraumatic stress disorder and other mental health
problems in military populations deployed to Irag and Afghanistan. Current Psychiatry
Reports, 17(5), 37

Fulton, J. J., Calhoun, P. S., Wagner, H. R., Schry, A. R., Hair, L. P, Feeling, N., Elbogen, E., &
Beckham, J. C. (2015). The prevalence of posttraumatic stress disorder in Operation En-
during Freedom/Operation Iraqgi Freedom (OEF/OIF) Veterans: a meta-analysis. Journal of
Anxiety Disorders, 31,98-107.

Polusny, M. A,, Erbes, C. R,, Kramer, M. D, Thuras, P, DeGarmo, D., Koffel, E,, Litz, B, &
Arbisi, P. A. (2017). Resilience and Posttraumatic Stress Disorder Symptoms in National
Guard Soldiers Deployed to Irag: A Prospective Study of Latent Class Trajectories and Their
Predictors. Journal of Traumatic Stress, 30(4), 351-361.

Stevelink, S., Jones, M., Hull, L., Pernet, D., MacCrimmon, S., Goodwin, L., MacManus, D.,
Murphy, D., Jones, N., Greenberg, N., Rona, R. J,, Fear, N. T., & Wessely, S. (2018). Mental
health outcomes at the end of the British involvement in the Irag and Afghanistan conflicts:
a cohort study. The British Journal of Psychiatry, 213(6), 690-697.

Eekhout, I, Reijnen, A, Vermetten, E., & Geuze, E. (2016). Post-traumatic stress symptoms 5
years after military deployment to Afghanistan: an observational cohort study. The Lancet
Psychiatry, 3(1), 58-64.

Palmer, L., Thandi, G.,, Norton, S., Jones, M., Fear, N. T., Wessely, S., & Rona, R.J. (2019). Four-

teen-year trajectories of posttraumatic stress disorder (PTSD) symptoms in UK military
personnel, and associated risk factors. Journal of Psychiatric Research, 109, 156-163.

Bonanno, G. A, Mancini, A. D., Horton, J. L., Powell, . M., Leardmann, C. A., Boyko, E.J., Wells,
T.S., Hooper, T. |, Gackstetter, G. D., Smith, T. C., & Millennium Cohort Study Team (2012).
Trajectories of trauma symptoms and resilience in deployed U.S. military service members:
prospective cohort study. The British Journal of Psychiatry, 200(4), 317-323.

Donoho, C.J,, Bonanno, G. A, Porter, B., Kearney, L., & Powell, T. M. (2017). A Decade of War:
Prospective Trajectories of Posttraumatic Stress Disorder Symptoms Among Deployed US

Military Personnel and the Influence of Combat Exposure. American Journal of Epidemiology,
186(12), 1310-1318.

Porter, B., Bonanno, G. A,, Frasco, M. A,, Dursa, E. K., & Boyko, E. J. (2017). Prospective
post-traumatic stress disorder symptom trajectories in active duty and separated military
personnel. Jjournal of Psychiatric Research, 89, 55-64.

Xue, C., Ge, Y., Tang, B, Liu, Y., Kang, P, Wang, M., & Zhang, L. (2015). A meta-analysis of risk
factors for combat-related PTSD among military personnel and veterans. PloS One, 10(3),
e0120270.



Long-term PTSD symptom development after deployment

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

van der Wal, S.]., Gorter, R., Reijnen, A., Geuze, E., & Vermetten, E. (2019). Cohort profile: the
Prospective Research In Stress-Related Military Operations (PRISMO) study in the Dutch
Armed Forces. BM/ Open, 9(3), e026670.

Hovens, J. E,, van der Ploeg, H. M., Bramsen, |., Klaarenbeek, M. T., Schreuder, J. N., & Rivero,
V. V. (1994). The development of the Self-Rating Inventory for Posttraumatic Stress Disorder.
Acta Psychiatrica Scandinavica, 90(3), 172-183.

Hovens, . E., Bramsen, I., & van der Ploeg, H. M. (2002). Self-rating inventory for posttrau-
matic stress disorder: review of the psychometric properties of a new brief Dutch screening
instrument. Perceptual and Motor Skills, 94, 996-1008.

van Zelst, W. H., de Beurs, E., Beekman, A. T., Deeg, D. ., Bramsen, |, & van Dyck, R. (2003).
Criterion validity of the self-rating inventory for posttraumatic stress disorder (SRIP) in the
community of older adults. Journal of Affective Disorders, 76, 229-235.

Bremner, . D., Bolus, R., & Mayer, E. A. (2007). Psychometric properties of the Early Trauma
Inventory-Self Report. The Journal of Nervous and Mental Disease, 195(3), 211-218.

Reijnen, A., Rademaker, A. R., Vermetten, E., & Geuze, E. (2015). Prevalence of mental health
symptoms in Dutch military personnel returning from deployment to Afghanistan: a 2-year
longitudinal analysis. European Psychiatry, 30(2), 341-346.

King, L. A., King, D. W., Vogt, D. S., Knight, J., & Samper, R. E. (2006). Deployment Risk and
Resilience Inventory: A collection of measures for studying deployment-related experiences
of military personnel and veterans. Military Psychology, 18, 89-120.

Jung, T., & Wickrama, K. A. S. (2007). An introduction to latent class growth analysis and
growth mixture modeling. Social and Personality Psychology Compass, 2(1), 302-317.

Vermunt, J. K. (2010). Latent class modeling with covariates: two improved three-step ap-
proaches. Political Analysis, 18(4), 450-469.

Twaite, J. A., & Rodriguez-Srednicki, O. (2004). Childhood sexual and physical abuse and
adult vulnerability to PTSD: the mediating effects of attachment and dissociation. Journal
of Child Sexual Abuse, 13(1), 17-38.

Clancy, C. P, Graybeal, A, Tompson, W. P,, Badgett, K. S., Feldman, M. E., Calhoun, P. S, Erkan-
li, A., Hertzberg, M. A.,, & Beckham, J. C. (2006). Lifetime trauma exposure in veterans with
military-related posttraumatic stress disorder: association with current symptomatology.
The Journal of Clinical Psychiatry, 67(9), 1346-1353.

Andersen, S. B., Karstoft, K. I, Bertelsen, M., & Madsen, T. (2014). Latent trajectories of trau-
ma symptoms and resilience: the 3-year longitudinal prospective USPER study of Danish
veterans deployed in Afghanistan. The Journal of Clinical Psychiatry, 75(9), 1001-1008.

Mota, N. P, Cook, J. M., Smith, N. B., Tsai, J., Harpaz-Rotem, I., Krystal, J. H., Southwick, S. M.,
& Pietrzak, R. H. (2019). Posttraumatic stress symptom courses in U.S. military veterans:
A seven-year, nationally representative, prospective cohort study. Journal of Psychiatric
Research, 119, 23-31.

Galatzer-Levy, I. R, Huang, S. H., & Bonanno, G. A. (2018). Trajectories of resilience and dys-
function following potential trauma: A review and statistical evaluation. Clinical Psychology
Review, 63, 41-55.

57




Chapter 3

26.

27.

28.

29.

58

Vinkers, C. H., Geuze, E., van Rooij, S., Kennis, M., Schur, R. R., Nispeling, D. M., Smith, A.
K., Nievergelt, C. M., Uddin, M., Rutten, B., Vermetten, E., & Boks, M. P. (2021). Successful
treatment of post-traumatic stress disorder reverses DNA methylation marks. Molecular
Psychiatry, 26(4), 1264-1271.

Drescher, K. D., Foy, D. W., Kelly, C., Leshner, A., Schutz, K., & Litz, B. (2011). An exploration of
the viability and usefulness of the construct of moral injury in war veterans. Traumatology,
17(1), 8-13.

Engelhard, I. M., van den Hout, M. A, Weerts, ., Arntz, A., Hox, J. J., & McNally, R. J. (2007).
Deployment-related stress and trauma in Dutch soldiers returning from Iraq. Prospective
study. The British Jjournal of Psychiatry, 191, 140-145.

Frueh, B. C,, Hamner, M. B., Cahill, S. P, Gold, P. B., & Hamlin, K. L. (2000). Apparent symptom
overreporting in combat veterans evaluated for PTSD. Clinical Psychology Review, 20(7),
853-885.



Long-term PTSD symptom development after deployment

SUPPLEMENTARY MATERIAL

Covariates

Data on education was categorized into three levels of education: low (some years of
high school), medium (finished high school), and high (college or university education).
Rank was divided in four categories: private, corporal, non-commissioned officer, and
staff officer. Previous deployments were dichotomized (yes or no). The participant’s role
during the mission was stratified into ‘inside the military base’, '‘both inside and outside
the military base’ and ‘outside the military base’.

Mental health support

Received psychological care was assessed by the item “Have you ever received any care
for psychological health complaints after your deployment?”. We defined psychological
care as any received care for psychological health complaints provided by a GP, social
worker, psychologist, psychiatrist, or other mental health specialist. Due to the high
percentage of missing values (Table S1), the psychological care variable was not imputed
and therefore not tested as an associated factor for PTSD trajectories in the adjusted
multinomial regression models.

Table S1. Participants reporting receiving any psychological care, separated for PTSD trajectory.

Participants that received Missing data in outcome

any psychological care variable
All (n=963) 28.5% 35.9%
Resilient (n=845) 24.1% 35.3%
Delayed onset (n=50) 771% 30.0%
Improved (n=55) 43.3% 45.5%
Severely-elevated recovering (n=13) 80.0% 61.5%

Missing data analyses

The association of study drop-out with symptom levels was studied by correlating
the occurrence of missing values to the posttraumatic stress symptom scores on the
previous time point. The symptom level at six months after deployment was related to
the occurrence of missing values at two years (r=0.113; p=0.002), five years (r=0.080;
p=0.029), and ten years (r=0.086; p=0.020) after deployment. The symptom levels at one
year and five years after deployment were related to the occurrence of missing values
at ten years after deployment (respectively r=0.114; p=0.007 and r=0.091; p=0.031).
The missing data patterns are presented in Table S2. Considering that in mixed model
analysis the missing data are not assumed to be missing completely at random, and
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that the results obtained from a mixed model analysis with multiple imputation can
be quite unstable, no multiple imputation techniques were used prior to the mixed
model analyses. For the latent trajectory growth mixture model, missing values on the
potential modifying factors were handled with multiple imputation prior the analyses.

Table S2. Missing data patterns for the posttraumatic stress symptom scores at each time point.

Time points

Pre-deployment 1 month 6 months 1year 2years 5years 10years n?

223

X 53
X X 23
X 18

X 13

X 30

X 23

X X 16

15

16

X 14
19
57
36
18
27
37

>

>
X X X X X X X
X X X X X X X X Xx
X X X X X X X X X Xx
X X X X X X

X X X 44

Note: X indicates a missing value for that time point. ?n indicates the number of participants that had
the corresponding missing data pattern, patterns that occurred in less than 1% of the participants
were omitted.

Multiple imputation procedure

Multiple imputation was performed in SPSS version 25 using multivariate imputation by
chained equations (MICE) with predictive mean matching. A total of 10 imputations were
used. The imputation model included the Early Trauma Inventory Self Report-Short
Form (ETISR-SF), the Self-Rated Inventory for Post-traumatic Stress Disorder (SRIP), the
Deployment Experience Scale (DES), the Deployment Risk and Resilience Inventory-1
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(DRRI) part Fand L, and the baseline descriptive variables (i.e. age, gender, education
level, rank, previous deployments, function during deployment, deployment year, and
new deployments). The missing items in the ETISR-SF, DES, and DRRI were imputed at
the item level. Convergence plots were used to check if the imputed values had the
expected variation between the iterations. The total scores of the questionnaires were
calculated by summing the imputed item scores.

Mixed model analyses

Table S3. Parameter estimates for change in posttraumatic stress symptoms over time relative to
pre-deployment status without interactions with potential covariates (n=963).

Time-effect

Coefficient (95% CI) p-value
Intercept (pre-deployment) 26.72(26.36 - 27.09) <0.0001
A1 month? 0.92 (0.46 - 1.38) <0.0001
A 6 months? 0.99(0.52 - 1.45) <0.0001
A1 year? 0.38(-0.14 - 0.90) 0.148
A2 years® 0.14(-0.39-0.67) 0.597
A5 years? 1.62 (111 -214) <0.0001
A 10 years? 0.84(0.34-1.34) 0.001

Note: ? Aindicates the difference relative to pre-deployment status; 95% CI=95% Confidence Interval.

Table S4. Parameter estimates for change in posttraumatic stress symptoms over time relative to
pre-deployment status with age as covariate (n=963).

Effect Interaction time x age

Coefficient (95% Cl) p-value Coefficient (95% Cl) p-value

Intercept (pre-deployment) 27.83(26.58 - 29.07) <0.0001

A1 month? 2.09(0.52 - 3.65) 0.009 -0.04(-0.09-0.01) 0.126
A 6 months® 2.15(0.59 -3.71) 0.007 -0.04(-0.09-0.01) 0.124
A1 year® 2.08(0.35-3.82) 0.018 -0.06 (-0.11 --0.01) 0.044
A2 years® 0.27 (-1.53 -2.08) 0.767 -0.01(-0.06 - 0.05) 0.846
A5 years® 4.64(2.88 - 6.40) <0.0001 -0.10(-0.15--0.04) 0.001
A 10 years® 2.84 (114 -4.53) 0.001 -0.07(-0.12 - -0.01) 0.016
Age -0.04 (-0.08 - 0.01) 0.076

Note: ? Aindicates the difference relative to pre-deployment status; 95% CI=95% Confidence Interval.
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Table S6. Parameter estimates for change in posttraumatic stress symptoms over time relative to
pre-deployment status with military rank as covariate (n=963).

Effect Interaction time x rank®

Coefficient (95% Cl) p-value Coefficient (95% Cl) p-value

Intercept (pre-deployment)  26.90 (26.44 -27.37)  <0.0001

A1 month? 1.07(0.48 - 1.66) <0.0001 -0.39(-1.33-0.55) 0.413
A 6 months® 1.22(0.61 - 1.83) <0.0001 -0.59 (-1.53 - 0.36) 0.224
A1 year® 0.62(-0.10 - 1.34) 0.091 -0.54 (-1.58 - 0.50) 0.308
A2 years® 0.17(-0.60 - 0.93) 0.668 -0.08 (-1.15-0.98) 0.879
A5 years® 2.54(1.81-3.26) <0.0001 -1.81(-2.85--0.77) 0.001
A 10 years® 1.48(0.80-2.17) <0.0001 -1.36 (-2.38 --0.35) 0.009
Rank® -0.44 (119 - 0.31) 0.253

Note: ¢ A indicates the difference relative to pre-deployment status; ° the rank parameter indicates
the differences between non-commissioned officer and staff officer ranks versus soldier and corporal
ranks (reference category); 95% CI=95% Confidence Interval.

Table S7. Parameter estimates for change in posttraumatic stress symptoms over time relative to
pre-deployment status with previous deployment(s) as covariate (n=963).

Effect Interaction time x previous
deployments®

Coefficient (95% Cl) p-value Coefficient (95% Cl) p-value

Intercept (pre-deployment)  26.84(26.33-27.35)  <0.0001

A1 month? 0.90(0.25-1.56) 0.007 0.00(-0.94 -0.94) 0.999
A 6 months® 1.14(0.47 - 1.81) 0.001 -0.41 (-1.36 - 0.54) 0.398
A1 year® 0.75(-0.01 - 1.57) 0.055 -0.71 (-1.76 - 0.35) 0.188
A2 years® 0.05(-0.75 - 0.85) 0.905 0.22(-0.87-1.31) 0.695
A5 years® 1.73(0.96 - 2.50) <0.0001 -0.41 (-1.47 - 0.65) 0.449
A 10 years® 0.84(0.10-1.57) 0.027 -0.09(-1.12-0.95) 0.868
Previous deployments® -0.42 (116 -0.32) 0.263

Note: ¢ A indicates the difference relative to pre-deployment status; °reference category is the group
without previous deployments; 95% CI=95% Confidence Interval.
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Table S9. Parameter estimates for change in posttraumatic stress symptoms over time relative to
pre-deployment status with deployment year as covariate (n=963).

. . b
Effect Interaction time x year, ...,

Coefficient (95% Cl) p-value Coefficient (95% Cl) p-value

Intercept (pre-deployment) 2512 (23.26 -26.99) <0.0001

A1 month? -0.05(-2.47-236)  0.965 054(-0.75-1.82) 0413
A6 months? 082(148-313) 0484 010 (-114 - 1.33) 0.879
A1 year? 207(-043-456) 0104 -0.94 (-2.28 - 0.40) 0.169
A2 years? 1.20(-1.19 - 3.59) 0324 -0.61 (-1.91 - 0.70) 0.362
A5 years? 1.05(-3.43-132)  0.385 1.55(0.26 - 2.84) 0.019
A10 years? 1.05(-3.42-131) 0382 1.09(-0.19-2.37) 0.095
Year, o0 091(-0.09-190) 0074

Note: * A indicates the difference relative to pre-deployment status; ° reference category is the group
deployed in 2005 and 2006; 95% CI=95% Confidence Interval.

Table $10. Parameter estimates for change in posttraumatic stress symptoms over time relative to
pre-deployment status with new deployment(s) as covariate (n=963).

Effect Interaction time x new
deployments®

Coefficient (95% Cl) p-value Coefficient (95% Cl) p-value

Intercept (pre-deployment) 27.43(26.83-28.02) <0.0001

A1 month? 0.49(-0.25-1.22) 0.189 0.11(-0.95-1.17) 0.841
A 6 months? 0.20(-0.52 -0.92) 0.588 0.84(-0.20-1.89) 0.113
A1 year? -0.26 (-1.02 - 0.51) 0.512 0.45(-0.65 - 1.55) 0.422
A2 years? -0.55(-1.31-0.22) 0.162 0.71(-0.42 - 1.83) 0.218
A5 years? 1.59(0.83 - 2.36) <0.0001 = -0.59(-1.67 - 0.50) 0.288
A 10 years® 0.41 (-0.29-1.11) 0.254 0.45(-0.56 - 1.47) 0.383
New deployments® -1.34(-2.18 - -0.49) 0.002

Note: # A indicates the difference relative to pre-deployment status; ° reference category is the group
without new deployments; 95% CI=95% Confidence Interval.
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Table S11. Parameter estimates for change in posttraumatic stress symptoms over time relative to
pre-deployment status with deployment experience total score as covariate (n=963).

Effect Interaction time x DES

Coefficient (95% Cl) p-value Coefficient (95% Cl) p-value

Intercept (pre-deployment) 25.71(24.97 - 26.44)  <0.0001

A1 month? -0.37(-1.22 - 0.48) 0.394 0.25(0.10 - 0.40) 0.001

A 6 months® -0.55(-1.44 - 0.35) 0.229 0.27(0.11 - 0.43) 0.001

A1 year? -1.26 (-2.24 - -0.29) 0.0M1 0.33(0.15-0.57) <0.0001
A 2 years® -0.61 (-1.61 - 0.39) 0.230 0.09 (-0.09 - 0.28) 0.317

A5years? 0.38(-0.60 - 1.36) 0.451 0.27(0.09 - 0.45) 0.003

A 10 years® -0.39(-1.34-0.56) 0.426 0.28 (0.11 - 0.46) 0.002

DES total score 0.24(0.11 - 0.37) <0.0001

Note: ? Aindicates the difference relative to pre-deployment status; DES=Deployment Experience Scale;
95% CI=95% Confidence Interval.

Table S12. Parameter estimates for change in posttraumatic stress symptoms over time relative to
pre-deployment status with unit social support as covariate (n=963).

Effect Interaction time x DDRI-F

Coefficient (95% Cl) p-value Coefficient (95% Cl) p-value

Intercept (pre-deployment) ~ 32.52(29.75-35.28) <0.0001

A1 month? 1.05(-2.28 - 4.39) 0.535 0.00(-0.07 - 0.07) 0.932
A 6 months? 4.73(1.35-8.11) 0.006 -0.09(-0.16 - -0.01) 0.020
A1 year? -0.71(-3.99-2.57) 0.670 0.01 (-0.06 - 0.08) 0.771
A2 years® -1.60(-5.27 - 2.07) 0.392 0.02 (-0.06 - 0.10) 0.575
A5 years? 1.38(-2.24-5.01) 0.455 0.00(-0.07 - 0.08) 0.923
A 10 years? 0.95(-2.80 - 4.70) 0.621 0.00(-0.08 - 0.08) 0.963
DDRI-F total score -0.12 (-0.18 - -0.06) <0.0001

Note: @ A indicates the difference relative to pre-deployment status; DDRI-F=Deployment Risk and
Resilience Inventory-1 Section F; 95% Cl=95% Confidence Interval.
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Table S13. Parameter estimates for change in posttraumatic stress symptoms over time relative to
pre-deployment status with social support after deployment as covariate (n=963).

Effect Interaction time x DDRI-L

Coefficient (95% Cl) p-value Coefficient (95% Cl) p-value

Intercept (pre-deployment) 37.85(33.94 - 41.76) <0.0001

A1 month? 2.21(-2.64-7.07) 0.371 -0.02 (-0.10 - 0.06) 0.645
A 6 months® 10.79 (6.00 - 15.58) <0.0001 -0.16 (-0.24 - -0.08)  <0.0001
A1 year® 6.99(2.11 - 11.88) 0.005 -0.12 (-0.20 - -0.04) 0.004
A2 years® 3.35(-1.79 - 8.49) 0.201 -0.06 (-0.15-0.02) 0.147
A5 years® 10.95(5.60 - 16.30) <0.0001 -0.15(-0.24 - -0.06) 0.001
A 10 years® 8.00(2.56 - 13.44) 0.004 -0.12(-0.21 --0.03) 0.010
DDRI-L total score -0.18 (-0.24 - -0.12) <0.0001

Note: * A indicates the difference relative to pre-deployment status; DDRI-L=Deployment Risk and
Resilience Inventory-1 Section L; 95% CI=95% Confidence Interval.

Table S14. Parameter estimates for change in posttraumatic stress symptoms over time relative to
pre-deployment status with early general trauma score as covariate (n=963).

Effect Interaction time x ETISR-SF
general trauma

Coefficient (95% Cl)  p-value Coefficient (95% CI) p-value

Intercept (pre-deployment)  25.90(25.32 -26.48)  <0.0001

A1 month? 1.03(0.30-1.76) 0.006 -0.06 (-0.35-0.22) 0.670
A 6 months? 0.45(-0.29 - 1.20) 0.233 0.26 (-0.03 - 0.55) 0.083
A1 year? 0.68(-0.13 - 1.50) 0.100 -0.16 (-0.48 - 0.16) 0.330
A2 years? 0.25(-0.59 - 1.09) 0.554 -0.04 (-0.37 - 0.29) 0.821
A5 years? 1.61(0.80 - 2.43) <0.0001 0.01(-0.31-0.33) 0.959
A 10 years? 0.98(0.18 - 1.78) 0.016 -0.06 (-0.38 - 0.25) 0.705
ETISR-SF general trauma 0.42 (0.19-1.78) <0.0001

score

Note: * A indicates the difference relative to pre-deployment status; ETISR-SF=Early Trauma Inventory
Self-Report-Short Form; 95% CI=95% Confidence Interval.
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Table S15. Parameter estimates for change in posttraumatic stress symptoms over time relative to
pre-deployment status with early physical abuse score as covariate (n=963).

Effect Interaction time x ETISR-SF
physical abuse

Coefficient (95% CI) p-value Coefficient (95% Cl) p-value

Intercept (pre-deployment) 26.19(25.74 - 26.63)  <0.0001

A1 month? 1.18(0.62 - 1.74) <0.0001 -0.29(-0.69 - 0.11) 0.149
A 6 months? 1.21(0.64 -1.78) <0.0001 -0.25(-0.64 - 0.14) 0.201
A1 yeare 0.58(-0.05-1.22) 0.070 -0.28(-0.71 - 0.16) 0.215
A2 years® 0.29(-0.37-0.94) 0.389 -0.10(-0.54 - 0.33) 0.640
A5 years? 1.40(0.76 - 2.04) <0.0001 0.21(-0.22 - 0.64) 0.344
A 10 years® 1.09(0.48 - 1.71) <0.0001 -0.34(-0.78 - 0.09) 0.118

ETISR-SF physical abuse score  0.61 (0.30 - 0.93) <0.0001

Note: ? A indicates the difference relative to pre-deployment status; ETISR-SF=Early Trauma Inventory
Self-Report-Short Form; 95% CI=95% Confidence Interval.

Table S16. Parameter estimates for change in posttraumatic stress symptoms over time relative to
pre-deployment status with early emotional abuse score as covariate (n=963).

Effect Interaction time x ETISR-SF
emotional abuse

Coefficient (95% Cl) p-value Coefficient (95% Cl) p-value

Intercept (pre-deployment) 26.16 (25.75 - 26.56) <0.0001

A1 month? 0.76 (0.25-1.27) 0.004 0.27(-019-0.72) 0.253
A 6 months? 0.98 (0.46 - 1.50) <0.0001 0.03(-0.43 -0.50) 0.890
A1 yeare 0.50(-0.08 - 1.08) 0.089 -0.34(-0.84-0.17) 0.192
A2 years® 0.03 (-0.56 - 0.63) 0.915 0.25(-0.26 - 0.76) 0.333
A5 years? 1.32(0.74 - 1.90) <0.0001 0.52(0.01 - 1.02) 0.044
A 10 years® 1.09(0.53 - 1.65) <0.0001 -0.44(-0.94 -0.07) 0.089

ETISR-SF emotional abuse score  1.32(0.95 - 1.69) <0.0001

Note: ? A indicates the difference relative to pre-deployment status; ETISR-SF=Early Trauma Inventory
Self-Report-Short Form; 95% CI=95% Confidence Interval.
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Table S17. Parameter estimates for change in posttraumatic stress symptoms over time relative to
pre-deployment status with early sexual abuse score as covariate (n=963).

Effect Interaction time x ETISR-SF
sexual abuse

Coefficient (95% Cl) p-value (Coefficient (95% Cl) p-value

Intercept (pre-deployment)  26.58 (26.20 - 26.96)  <0.0001

A1 month? 0.96 (0.48 - 1.44) <0.0001 -0.45(-1.39-0.48) 0.343
A 6 months® 1.10(0.61 - 1.59) <0.0001 -0.92(-1.81 --0.03) 0.042
A1 year® 0.39(-0.15-0.93) 0.153 -0.71 (-1.61 -0.19) 0122
A2 years® 0.16(-0.39-0.72) 0.566 0.14(-0.96 - 1.23) 0.808
A5 years® 1.64(1.10-219) <0.0001 -0.41 (-1.38 - 0.56) 0.411
A 10 years® 1.02 (0.49 - 1.55) <0.0001 -1.25(-2.21 --0.29) 0.0M

ETISR-SF sexual abuse score 1.76 (1.01 - 2.51) <0.0001

Note: @ A indicates the difference relative to pre-deployment status; ETISR-SF=Early Trauma Inventory
Self-Report-Short Form; 95% CI=95% Confidence Interval.

Latent trajectory growth mixture model analyses

The latent trajectories were extracted from the data using a growth mixture model
(GMM) in Mplus version 8.4. Missing data over time in the outcome variable was handled
by full information maximum likelihood estimation (FIML). Time was modeled as the
actual time-points occurred (i.e. -1; 1; 6; 12; 24; 60; 120), and was fixed between subjects.
The modelincluded a linear slope. We investigated one to six class solutions and used
5000 start values and 50000 iterations. First, a series of unconditional models were
fitted (latent class growth analysis). Next, the models were re-fitted with a quadratic
term for time to assess whether non-linear growth curves provided better fit to the
data. Finally, the variances of the intercept were freed (growth mixture model). Due
to non-convergence issues, the models did not allow a cubic term for time and free
estimation of the time slope parameters. All models were compared on fit indices,
entropy, class size, and interpretability (see Table S18 - 21).
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Table S18. Fit indices for one to six solutions of the latent class growth analysis (LCGA).

Fit indices 1 class 2 classes 3 classes 4 classes 5 classes 6 classes
AIC 29133.52 27750.31 27377.08 27208.89 27054.77 26912.05
BIC 29177.35 27808.75 27450.13 27296.55 27157.04 27028.94
Adj. BIC? 29148.77 27770.64 27402.49 27239.38 27090.34 26952.71
Entropy . 0.923 0.907 0.887 0.874 0.831
Proportion of . 0141 0.796 0.195 0.003 0.060
participants per 0.859 0.022 0.054 0.211 0.003
class® 0.182 0.748 0.027 0.026
0.003 0.712 0.073
0.048 0.188
0.649

Note: ¢ BIC adjusted for sample size; ° class proportions based on the estimated model; AIC=Akaike
Information Criteria; BIG=Bayesian Information Criteria.

Table S19. Fit indices for one to six solutions of the latent class growth analysis (LCGA) including a
quadratic term for time.

Fitindices 1 class 2 classes 3 classes 4 classes 5 classes 6 classes
AlC 29134.41 27735.04 27368.68 27171.03 27015.96 26899.04
BIC 29183.11 27803.22 27456.35 2727817 27142.58 2704514
Adj. BIC? 29151.35 27758.76 27399.18 27208.30 27060.01 26949.86
Entropy . 0.919 0.882 0.888 0.849 0.832
Proportion of . 0.143 0.192 0.048 0.064 0.191
participants per 0.857 0.775 0.750 0.227 0.069
classP 0.033 0.198 0.030 0.023
0.004 0.676 0.645
0.004 0.005
0.067

Note: @ BIC adjusted for sample size; ° class proportions based on the estimated model; AIC=Akaike
Information Criteria; BIG=Bayesian Information Criteria.
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Table S20. Fit indices for one to six solutions of growth mixture models (GMM).

Fit indices 1 class 2 classes 3 classes 4 classes 5 classes 6 classes
AIC 27633.53 27278.15 27102.49 26947.24 26816.43 26715.28
BIC 27682.23 27341.46 27180.41 27039.77 26923.57 26837.04
Adj. BIC® 27650.47 2730018 27129.60 26979.43 26853.67 26757.64
Entropy . 0.934 0.909 0.894 0.887 0.887
Proportion of . 0.054 0.013 0.062 0.096 0.020
participants per 0.946 0.920 0.067 0.020 0.100
class® 0.068 0.0M 0.814 0.009
0.860 0.058 0.792
0.011 0.075
0.004

Note: @ BIC adjusted for sample size; © class proportions based on the estimated model; AIC=Akaike
Information Criteria; BIG=Bayesian Information Criteria.

Table S21. Fit indices for one to six solutions of growth mixture models (GMM) including a quadratic
term for time.

Fitindices 1 class 2 classes 3 classes 4 classes 5 classes 6 classes
AIC 27633.99 27280.36 27078.01 26920.19 26783.42 26674.48
BIC 27687.56 27353.41 27170.54 27032.20 2691491 26825.45
Adj. BIC® 27652.62 27305.77 27110.20 26969.15 26829.16 26726.99
Entropy . 0.932 0.900 0.890 0.882 0.860
Proportion of .. 0.055 0.070 0.059 0.015 0.032
participants per 0.945 0.910 0.070 0.088 0.012
class? 0.020 0.854 0.015 0.793
0.017 0.801 0.083
0.081 0.058
0.022

Note: @ BIC adjusted for sample size; © class proportions based on the estimated model; AIC=Akaike
Information Criteria; BIG=Bayesian Information Criteria.
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