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Highlights 

 We estimate heterogeneous trajectories of depression symptoms from pre- to 6.5 years post-

deployment in 530 Danish soldiers  

 In total, 9.4% experience a dramatic symptom increase from before through 6.5 years after 

deployment 

 Course of depression following deployment is differentially predicted by rank, childhood and 

adult life trauma, neuroticism, and early post-deployment PTSD-symptoms 
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Abstract 

Background 

A significant minority of individuals experience depression following military deployment. The course of 

depression symptoms varies over time and across individuals; several factors including combat exposure 
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influence depressions incidence and course. Importantly, previous trauma, especially in childhood, have 

been found increase the risk of post-deployment depression.   

Methods  

In a prospective sample of 530 soldiers deployed to Afghanistan in 2009, we used latent growth mixture 

modeling (LGMM) to estimate trajectories of depression symptoms from before through 6.5 years after 

deployment. In a multinomial logistic regression model, we tested if childhood and adult life trauma 

predicted trajectory membership in combination with combat exposure and neuroticism.  

Results 

We identified a large trajectory of few depression symptoms from before through 6.5 years after 

deployment (Low-stable, 86.5%), a trajectory with somewhat elevated symptoms (Medium-fluctuating, 

4.0%), and a trajectory with few symptoms before deployment and a steep increase to a severe symptom 

level 6.5 years after deployment (Low-increasing, 9.4%). The Low-increasing trajectory was predicted by 

lower rank and childhood trauma, while the Medium-fluctuating trajectory was predicted by neuroticism, 

adult life trauma, and post-deployment PTSD symptoms.  

Limitations 

Attrition and use of self-report measures for depression and trauma. 

Conclusions 

Depression symptoms follow a heterogeneous course from before through 6.5 years after deployment with 

9.4% experiencing symptom increase, resulting in severe symptoms 6.5 years after deployment. 

Trajectories are differentially predicted by rank, childhood and adult life trauma as well as neuroticism and 

PTSD symptoms, illustrating the clinical importance of taking individual differences of symptom course into 

account.   

Keywords 

Depression, military personnel, neuroticism, trauma, prospective studies 

 

Introduction 

Post-deployment depression with or without comorbid PTSD has been found to affect 2-15 % of previously 

deployed soldiers (Hoge et al., 2004; Reijnen et al., 2015). As such, depression is a relatively common 

consequence of deployment to war zones. A recent meta-analysis reported increased risk of new-onset 
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depression following military combat (OR=1.60 (95% CI 1.09–2.35); Bonde et al., 2016), however, the 

studies included in this meta-analysis followed the soldiers for a maximum of 24 months post-deployment, 

and did not account for individual differences in the course of depression symptoms, which might be crucial 

(Eeden et al., 2018). To the best of our knowledge, only one study has estimated longitudinal trajectories of 

depression symptoms following deployment (Sampson et al., 2015), and this study did not include a pre-

deployment assessment of depression symptoms.  

In investigating depression trajectories following deployment, Sampson and colleagues 

assessed 772 previously deployed soldiers for depression symptoms at four time points from approximately 

seven months after return from deployment until almost four years post deployment (Sampson et al., 

2015). Sampson et al.’s study suggested that while most soldiers follow trajectories of resistance (55.9%) or 

resilience (18.7%) to depression following deployment, a chronic (12.6%) as well as a mild increasing 

(12.8%) group were also identified. Notably, to date, these conclusions rest on the results of a single post 

deployment trajectory study and therefore further investigation is warranted.  

In the depression literature, childhood trauma has been found to exert a negative impact on 

the incidence and clinical course of depression in civilian as well as military populations (Bandoli et al., 

2017; Jaworska-Andryszewska and Rybakowski, 2019). For example, childhood family problems such as 

conflicts in the family or parental mental problems as well as physical and sexual abuse has been found to 

increase the risk of chronic depression in adulthood (Angst et al., 2011; Lindert et al., 2014). One 

explanation for this link can be found in stress-sensitization theory, which posits that individuals exposed to 

childhood trauma will develop later depressive symptoms following smaller amounts of preceding stress 

than individuals without a childhood trauma history (Hammen et al., 2000). Supporting this theory, 

McLaughlin and colleagues (2010) found, in a national study of 34,653 individuals, that major stressors in 

adult life were associated with a 27.3% increase risk of depression among individuals with 3+ aversive 

childhood events (ACEs) versus a 14.8% increased risk among individuals without ACEs.  

In a study of 30,436 new soldier recruits, Bandoli et al (2017) found that they were more 

likely to experience 30-day major depression or generalized anxiety following recent stressful experiences if 

a history of childhood trauma had been disclosed. Similar findings were reported by Rudenstine and 

colleagues (2015) who reported an increased risk of post-deployment new-onset depression, but not of 

post-deployment new-onset PTSD, in soldiers with a history of any childhood trauma. This study did not 

include measures of combat exposure, but considered deployment in itself to contain potentially significant 

stressors. Combat exposure was included in another large study that assessed 2,392 soldiers 3 months after 

deployment to Iraq, and found ACEs to significantly predict post-deployment depression above and beyond 
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combat exposure (Cabrera et al., 2007), all pointing towards a significant role of childhood trauma in 

depression development following deployment, and a possible explanation in stress sensitization theory. 

However, other perspectives, such as variations of the diathesis-stress model, point to stable individual 

vulnerability factors such as personality as central mechanisms for the development of depression 

following stressful life events in adulthood (Colodro-Conde et al., 2018; Kopala-Sibley et al., 2016; Mandelli 

et al., 2015a). Hence, certain personality factors such as neuroticism might be key in relations between 

stressful life experiences and depression. Indeed, neuroticism has been suggested as an endophenotype for 

depression (Goldstein and Klein, 2014; Klein et al., 2011), and has been found to relate to a more chronic 

course of depression (Mulder, 2002). Therefore, it should be included when studying the link between 

childhood trauma, deployment and depression.  

From the above brief exposition of the literature, it is clear that 1) depression will arise for a 

significant minority of soldiers following deployment, 2) depression symptoms might follow a 

heterogeneous course over time in the years following deployment, 3) depression is more frequent and has 

a more chronic course in individuals subjected to childhood trauma, and 4) childhood trauma as well as 

neuroticism might interact with deployment stressors to increase the risk of depression. What is lacking is a 

more detailed perspective on the individual course of depression symptoms in soldiers from before until 

years after deployment, and how this individual course is predicted from previous trauma in childhood and 

adult life prior to deployment. Importantly, a pre-deployment depression assessment will enable the 

disentangling of pre-existing and new-onset depression symptoms following deployment, while 

homecoming assessments allow us to include combat exposure as an interacting factor and homecoming 

PTSD symptoms and social support from family, friends and significant other as potentially confounding 

factors. 

Since 2009, a Danish cohort of military personnel deployed to Afghanistan as part of the 

International Security of Assistance Force (ISAF) has been followed with extensive questionnaires including 

assessment of depression symptoms before, during, and five times post-deployment with the latest follow 

up 6.5 years after deployment. Furthermore, previous trauma including trauma in childhood has been 

assessed as well as demographics, personality, social support and combat exposure. This cohort is 

therefore perfectly suited for examining the course of depression and the possible risk factors for different 

trajectories. 

The aim of the current study is threefold: 

1. To estimate trajectories of depression symptoms from before through 6.5 years after deployment 
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2. To evaluate the relative importance of trauma in childhood and adult life predicting these 

trajectories 

3. To test interactions between a) childhood trauma and combat exposure (in line with stress-

sensitization theory) and b) neuroticism and combat exposure (in line with a diathesis-stress 

model) in relation to trajectory membership  

 

Material and methods 

Participants 

This study builds on seven waves of data collection on a cohort of Danish military personnel deployed to 

Afghanistan as part of ISAF in 2009. A total of 743 military personnel were set to deploy in February of 

2009, however, 34 did not deploy after all. Further, three died during deployment and were therefore 

excluded from further analyses. Previous waves have been analyzed in several papers focusing on PTSD-

symptomatology, for example Berntsen et al. (2012) and Andersen et al. (2014), however, none have 

analyzed the presence and course of depression symptoms. This is the first study from this cohort to 

include the 7th wave of data collection, hence including assessments 5-6 weeks before (T1), during (T2), and 

five times after deployment (T3: 1-3 weeks after homecoming; T4: 2 months after; T5: 7 months after; T6: 

2.5 years after; T7: 6.5 years after).  

For the current analysis, we included participants who had full data on the depression scale 

at the first assessment (T1) and at two or more additional assessments resulting in a final sample of 530. 

We imposed this inclusion criterion since we wanted to include a quadratic term in the model to allow for 

non-linear variation over time, making three assessments an obvious choice. We compared those included 

in the analyses to those not included on baseline demographics and found that those included in the 

analysis were significantly younger, more likely to be male, more likely to be combat soldiers and with 

fewer previous deployments before this one than their non-included counterparts (see Table 1).  

Measures 

Depression symptoms were measured with the Beck Depression Inventory (BDI-II; Beck, 1961). The BDI-II 

consists of 21 items assessing symptoms of depression within the last two weeks rated on a 0-3 Likert scale. 

These items are summed to create a total symptom severity score (range 0-63). In our sample across the 

seven assessments of BDI-II, Cronbach’s Alpha varied from 0.83 to 0.94. To illustrate level of symptom 

severity in the derived trajectories (see Figure 1), we have plotted the cutoff for severe depression (BDI-

score=29; Beck et al., 1988).  
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Trauma in childhood and adult life were assessed with the Traumatic Life Events 

Questionnaire (TLEQ; Kubany et al., 2000). The TLEQ lists 19 traumatic events that might have occurred 

during a person’s life including for example natural disasters, robbery involving a weapon, and physical 

abuse. Each potential event is responded to with a number indicating how many times that particular 

trauma has happened to the person. The scale has an upper limit of six, however, indicating that the 

trauma happened six or more times. Of the listed trauma, three pertain to trauma in childhood: witnessing 

violence in the family, being physically punished, and sexual abuse. For the purpose of this study, we 

computed two counts of previous trauma: one of all adult traumas (range 0-96) and one of all childhood 

traumas (range 0-18).  

Neuroticism was assessed with the neuroticism factor of the brief version of NEO Personality 

Inventory 3 (NEO-PI-3; McCrae and Costa, 2007). Items are rated from 1 (completely disagree) to 5 

(completely agree), and 12 items are summed to a total score that expresses neuroticism (range 12-60; 

Cronbach’s Alpha = 0.79).  

Combat exposure was assessed at homecoming with the Combat Exposure Scale (CES; Keane 

et al., 1989), a 7-item measure evaluating exposures such as patrols, being under enemy fire or danger of 

being injured or killed. Items have five response categories that expresses either frequency (from 1=no to 

5=26+/51+ times), duration (from 1=never to 5=7+ months) or proportion (from 0=none to 5= 76% or 

more), and a total score (range 0-41) is constructed by summing weighted item scores, where weights 

represent the level of exposure.  

PTSD symptoms at homecoming were assessed with the PTSD-checklist, civilian version (PCL-

C; Weathers et al., 1993), a 17-item measure corresponding to the 17 PTSD-items in DSM-IV. Item response 

options range from 1-5, resulting in a total PCL-score ranging from 17-85. Finally, we used the 

multidimensional scale of perceived social support (MSPSS; Zimet et al., 1988) to assess perceived social 

support at homecoming. The MSPSS consists of 12 items rated from 1 to 7 covering three domains: family, 

friends, and significant other. Further, all items can be summed to compute a total social support scale 

(range 12-84).  

Since the included continuous variables are on different scales with very different ranges, we 

applied Z-score normalization to all continuous variables to arrive at comparable odds ratios in the 

regression analysis.  
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Analyses 

The main analysis was conducted in Mplus (Muthén and Muthén, 1998). For estimation of trajectories, we 

applied Latent Growth Mixture Modeling (LGMM), where subpopulations with varying intercepts and 

slopes are identified in a data driven manner (Jung and Wickrama, 2008). In LGMM, it is assumed that 

multiple subpopulations exist; however, no assumptions are made about the number of such 

subpopulations or about their characteristics in form of slope and intercept (Ram and Grimm, 2009). When 

estimating complex models, it might be necessary to impose constraints on some parameters in order for 

models to converge. Indeed, we imposed the constraint of no slope variation within identified 

subpopulations, while the intercept was allowed to vary freely within subpopulations. For model selection, 

we evaluated the common fit indices, namely the Akaike Information Criteria (AIC; Akaike, 1998), the 

Bayesian Information Criteria (BIC; Schwarz, 1978) as well as the sample-size adjusted BIC (SSA-BIC). 

Further, we used the Lo-Mendel-Rubin-likelihood ratio test (LMR-LRT; Lo et al., 2001) and the bootstrap 

likelihood ratio test (BLRT; McLachlan and Peel, 2000) to statistically compare a model with K classes to the 

model with K-1 classes. While we do not base model selection on model entropy, we present it for the 

reader to evaluate. Finally, in addition to the listed indicators of model fit, we also evaluate model 

interpretability, theoretical meaningfulness and parsimony to arrive at the model that at once provides 

close-to-optimal fit of the data without introducing superfluous complexity. For these analyses, we 

estimate linear as well as quadratic terms to allow for non-linear variation over time.  

Evaluation of trajectory membership predictors can be done in several ways (van de Schoot 

et al., 2017): the most likely class membership variable can be extracted and predictive analyses done post 

hoc; in a three-step fashion as suggested by Vermunt (2010) or by inclusion of covariates in the model. Each 

of these methods has limitations and none of the methods can be said to outperform the others in any 

given data context. Here, given very high entropy of our final model, which minimizes potential bias, we 

chose to extract the most likely class membership-variables and conduct the multinomial logistic regression 

analysis post hoc in SPSS. We conduct the regression analysis in two steps: in the first model, we include 

only pre-deployment variables, whereas in the second model, we include post-deployment variables 

(combat exposure, PTSD symptoms and social support) and two interactions: childhood trauma and combat 

exposure (in line with stress sensitization theory) as well as neuroticism and combat exposure (in line with 

the diathesis-stress model). Previous to variable inclusion, we tested for multicollinearity (and found none).  

Exact p-values will be presented where relevant to allow for evaluation of statistical 

significance. The results of the multinomial logistic regression analysis will be presented as odds ratios 

(ORs) with 95% confidence intervals (CI).  
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Handling of missing data 

As per standard in longitudinal studies and due to the inclusion criteria of ≥ 3 full data entries on the 

depression scale, we had missing data at all time points except at the initial assessment. To avoid listwise 

deletion in the LGMM, we used Full Information Maximum Likelihood (FIML; Enders and Bandalos, 2001). 

For the post hoc analysis, we included pre-deployment as well as three post-deployment variables. While 

the rates of missingness were very low for the pre-deployment variables (ranging from 0 % to 3.6 %), as 

expected, more individuals had missing data for the post-deployment variables (PCL: 16.6%, Social support: 

15.5%, Combat exposure: 22.5%). Little’s MCAR-test indicated that data were not missing completely at 

random (Chi-Square = 120.827, DF = 91, p = .020), hence, listwise deletion of cases with missing data would 

result in biased estimates (Asendorpf et al., 2014). To avoid this, we applied multiple imputation using 

predictive mean matching (Horton and Lipsitz, 2001). As per current recommendations (Asendorpf et al., 

2014), we created 40 imputed data sets and report the results of the pooled analysis.  

 

Results 

Participants’ median age at deployment (T1) was 24 (25th and 75th percentiles: 22-29) and 95% were male 

(see table 1). Median length of deployment was 193 days (25th and 75th percentiles: 187-197). One-fourth 

(25.3%) have experienced a childhood trauma, whereas most of the participants experienced an adult life 

trauma prior to deployment (96.2%). Participant mean on the neuroticism scale was 29.4 (SD=6.2) and 67.6 

(SD=12.2) on the social support scale. For BDI, mean and SD at the seven assessments were: T1: 5.1 (5.7), 

T2: 4.4 (5.4, T3: 4.4 (5.3), T4: 4.8 (6.4), T5: 6.6 (7.6), T6: 7.0 (8.2), and T7: 8.7 (10.7).  

Fit indices of estimated models with 1-4 classes can be seen in Table 2. AIC, BIC and SSA-BIC continue to 

decline with the addition of each new class. LMR-LRT is significant with the addition of class two, but not 

with the addition of classes three or four, whereas the BLRT is significant with the addition of each new 

class. The size of the smallest class is reasonable until the addition of class four were the smallest class 

contains only 1.5% of the sample. Entropy is high for all models (>0.90). In the literature, it is suggested that 

model selection is not solely based on LMR-LRT (van de Schoot et al., 2017) and hence, we cannot conclude 

that the 2-class solution is optimal. Whereas BLRT in simulation-studies seems to perform well for model 

selection, in empirical studies, it is very often significant regardless of the number of classes. In light of 

these diverging results, we also base the final model selection on parsimony and class size: while it seems 

that models with more classes fit the data better, the added fourth class is very small (1.5%) and seems to 

be a split of one of the existing three classes. Hence, the four class solution is not very parsimonious, and 

we therefore select the three-class model as the best representation of our data.  
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The three-class model (see Figure 1) consists of a large class with few or no depression 

symptoms and an almost flat, but significant increase over time (Low-stable; 86.5%, Intercept (I)=3.90, 

Slope (S)=0.04 (p=0.048), Quadratic term (Q)=0.00 (p=0.495)); a class with moderately elevated symptoms 

at baseline and some fluctuation over time (Medium-fluctuating; 4.0%, I=19.00, S=-0.43 (p=0.146), Q=0.01 

(p=0.218)); and a class with few or no symptoms at baseline and a gradual, significant increase over time, 

resulting in a very high symptom level 6.5 years after homecoming (Low-increasing; 9.4%, I=3.80, S=0.70 

(p<0.001), Q=-0.00 (p=0.037)).  

Results of the post hoc multinomial logistic regression analysis using the Low-stable class as 

reference can be seen in Table 3. For the model including only pre-deployment variables, we see that 

membership of the Low-increasing trajectory is predicted by military rank such that higher rank is 

associated with lower risk of belonging to the Low-increasing trajectory (OR=0.25; CI=0.09-0.67, p=0.006) 

and by childhood trauma (OR=1.53; CI=1.21-1.94, p<0.001). Membership of the Medium-fluctuating 

trajectory is predicted by neuroticism (OR=4.12; CI=2.26-7.52, p<0.001) and trauma in adult life (OR=2.00; 

CI=1.35-2.98, p<0.001). When adding post-deployment variables, the already identified pre-deployment 

variables remain significantly related to trajectory membership with only marginal changes in ORs and p-

values. Further, for the Medium-fluctuating class, higher level of PTSD symptoms is related to trajectory 

membership (OR=3.14; CI=1.90-5.20, p<0.001) while for the Low-increasing class, adult life trauma is 

associated with trajectory membership with the inclusion of post-deployment variables (OR=1.39; CI=1.10-

1.91, p=0.043). None of the included interaction terms were significant.  

 

Discussion 

In this analysis of 530 military personnel deployed to Afghanistan with the Danish Defense, we found three 

trajectories of depression symptoms from before through 6.5 years after deployment: while the majority of 

the sample (86.5%) experienced little or no depression symptoms throughout the study period, two 

symptomatic trajectories emerged. First, a Medium-fluctuating trajectory (4%) with moderately elevated 

symptoms pre-deployment, some fluctuation but return to pre-deployment symptom level 6.5 years after 

homecoming, and second, a Low-increasing trajectory (9.4%) with few or no symptoms pre-deployment, 

stability until homecoming and then a gradual increase to a severe depression symptom level 6.5 years 

post-deployment. Further, we find that rank and childhood trauma are predictive of membership in the 

Low-increasing group, while neuroticism, adult life trauma, and post-deployment PCL-score are associated 

with membership of the Medium-fluctuating group. None of the suggested interactions are significant in 

relation to class membership. 
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While no previous studies have estimated depression symptom trajectories in relation to 

military deployment including a pre-deployment assessment, one previous study estimated depression 

trajectories from seven months through four years after homecoming (Sampson et al., 2015). While they 

identified four trajectories, many similarities are apparent across their and our study. First, the majority of 

participants in the study by Sampson and colleagues belonged to low-symptom trajectories (resilient or 

resistant, combined = 74.5%), which is also the case in our current study. Sampson and colleagues also 

identified a trajectory of chronic dysfunction (12.7%), however, the actual symptom level in this group was 

relatively moderate, and therefore, not very different from the Medium-fluctuating trajectory identified in 

our sample. Finally, a smaller group in the Sampson study displayed a gradual increase (Increasing (mild) = 

12.8%) which is to some degree matched in our study, where a little less than 10% belong to the Low-

increasing trajectory. However, a very important difference is that in the study by Sampson and colleagues, 

the symptom level increases only to a very mild level, whereas in our sample, these 9.4% experience a 

drastic symptom increase across the study period and display a level of severe depression symptoms 6.5 

years after deployment. One factor contributing to this difference might be the timing of assessments: 

while the study by Sampson and colleagues estimated trajectories starting on average at seven months 

after deployment, this covers great variation in that the participating soldiers have deployed within the last 

two years. Hence, the rise in depression symptoms across assessments might not represent responses to 

deployment. In contrast, the variation around timing of assessment times is small in our cohort, since the 

entire cohort deployed in the spring of 2009 and had questionnaires distributed to them simultaneously. 

 Overall, our results are in line with previous findings of depression following military 

deployment: a 2016 review found that the risk of depression is substantially increased following military 

combat (Bonde et al., 2016). In our study, most of the cohort remained free of depression symptoms from 

before through 6.5 year after deployment, however, almost 10% experienced a dramatic worsening from 

symptom-free before deployment to a severe level of depression symptoms 6.5 years after deployment. 

While we cannot make any claims about causality based on our results, and while for example life events 

and additional deployments in the follow up period might have contributed to this symptom development, 

it is reasonable to conclude that in our sample, deployment and a rise in depression symptoms coincides 

for a significant minority.  

For the multinomial logistic regression analysis of predictors of class membership, we see 

that the two symptomatic trajectories in our study are differentially predicted: membership of the Low-

increasing trajectory is predicted by lower military rank and more childhood trauma, while membership of 

the Medium-fluctuating class is predicted by higher degree of neuroticism and more adult-life trauma. For 
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the post-deployment variables, PTSD symptom level at homecoming is strongly associated with 

membership of the Medium-fluctuating trajectory. These non-overlapping sets of predictors indicate that 

different mechanisms for depression symptom course might be at play. Sampson et al (2015) also found 

different factors to predict their depression trajectories, hence, supporting the view that differing courses 

of depression might be the result of different mechanisms.  

That lower rank increases the risk of belonging to the Low-increasing trajectory is in line with 

previous research of depression following deployment (Ursano et al., 2016). The clear link between 

childhood trauma and post-deployment increase in depression symptoms (Low-increasing trajectory 

membership), even with the inclusion of combat exposure, PTSD symptoms and social support at 

homecoming, supports the notion that early adversity is related to the course of depression (Jaworska-

Andryszewska and Rybakowski, 2019; Spinhoven et al., 2011). Indeed, the fact that a rise in depression 

symptoms is seen in the wake of deployment in this trajectory, suggests that childhood trauma might act as 

a stress sensitizer to increase the risk of depression following deployment (Bandoli et al., 2017; Cabrera et 

al., 2007; Dorresteijn et al., 2019; Hammen et al., 2000; Rudenstine et al., 2015). However, we found no 

interaction between childhood trauma and combat exposure, indicating that it might not be the interaction 

between childhood trauma and combat exposure per se that explains the rise in depression symptoms for 

this group, but childhood trauma in combination with the general toll of deployment. In addition, it is 

interesting that previous trauma in adult life did not increase the risk of belonging to the Low-increasing 

trajectory in the model including only pre-deployment variables, suggesting that the relation between 

previous trauma and post-deployment depression symptom increase is specific not just to previous trauma, 

but to previous trauma in childhood (Mandelli et al., 2015b). Of note, adult-life trauma was just exactly 

significant (p=0.043) in predicting Low-increasing membership in the model including post-deployment 

variables, suggesting that adult-life trauma might play some role after all in new-onset depression 

symptoms. However, we suggest that this result is interpreted with caution since the p-value is balancing 

on the limit of statistical significance. 

Turning to the predictors of membership of the Medium-fluctuating class, neither childhood 

trauma nor rank were predictive. Previous adult life trauma was, however, strongly predictive of 

membership in this class, suggesting that such adult life events are related to depression symptomatology 

in this cohort of soldiers. Importantly, in the Medium-fluctuating group, moderate depression symptoms 

were present before deployment, and as such, they should probably not be seen as resulting from the 

deployment alone. The significance of previous adult life trauma might then be an alternate explanation for 

their elevated depression symptoms. Further, for the Medium-fluctuating trajectory, we found that 
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neuroticism was highly predictive, in line with previous research suggesting neuroticism as an 

endophenotype for depression (Goldstein and Klein, 2014; Klein et al., 2011). Overall, our results point to 

neuroticism and trauma in adult life as important for the elevated level of depression symptoms in this 

group more than combat and deployment. Indeed, we neither found an effect of combat exposure, nor of 

combat exposure in interaction with neuroticism. While the importance of neuroticism and adult life 

trauma in depression is in line with previous research (Kopala-Sibley et al., 2016; Mandelli et al., 2015a; 

Spinhoven et al., 2011), given the retrospective reports of trauma exposure and our limited knowledge of 

depression symptoms of participants before their enrollment in this study, we cannot make any claims 

about causality. 

Taken together, while nothing conclusive can be said based on this observational study, it 

seems that the mechanisms of symptom development over time in the two symptom-elevated groups are 

rather different, with childhood trauma playing a role for symptoms that only start to develop following 

deployment and not for symptoms fluctuating from before through 6.5 years after deployment. Given the 

low power to detect potentially small effects of the theory-based interactions, we cannot make strong 

claims in favor of either of the suggested theoretical mechanisms. However, one important thing should be 

concluded based on this study: depression symptomatology in the wake of deployment takes more than 

one form, and simply dichotomizing depression symptoms will lead to neglect of individual differences in 

symptom course mechanisms. Elucidating such mechanisms and outcomes will pave the way for more 

individualized intervention strategies. 

 Finally, we found that neither marital status, gender nor age were significant predictors of 

trajectory membership, which is somewhat surprising given previous findings (Brewin et al., 2000; Xue et 

al., 2015). For gender, this might be explained by the small number of women included in this study. This 

might be further exaggerated in the Medium-fluctuating class, were the small class size gives rise to 

insecure estimates. However, there is no clear explanation for the missing role of especially age in 

predicting Low-increasing trajectory membership.  

A final relevant discussion when considering post-deployment mental health problems and 

better phenotyping of such reactions, is the overlap between for example depression outcomes and the 

more typically studied PTSD outcomes. As mentioned in the introduction, earlier work on this cohort has 

estimated trajectories of PTSD from before through 2.5 years after deployment (Andersen et al. 2014). 

When comparing trajectories for the two symptom constellations, we find that 1) the PTSD-trajectories 

provide a more fine-grained picture with six identified trajectories compared to the three depression-
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trajectories and 2) overall, for both symptom constellations, we see that the vast majority of individuals 

belong to a low-stable trajectory (78.1% and 86.6%, respectively), that a proportion starts out with few or 

no symptoms and then follows a trajectory of steady symptom increase, while the remaining individuals 

have fluctuating symptoms – with more individual variation in the PTSD symptoms. At the individual level, 

we find great overlap in trajectory membership, for example, 86 % of those who belong to the Low-stable 

depression trajectory also belong the Low-stable PTSD-trajectory. Furthermore, we also found a high 

correlation between the total score for depression and PTSD symptoms (BDI and PCL) at all assessment 

points (Spearman’s rho ranging from 0.68 (T2)-0.82 (T7), all p’s <0.001), pointing to likely conceptual as well 

as measurement overlap between the two constructs. 

 Our study has some limitations. First, our measure of depression symptoms, BDI, has some 

psychometric limitations, such as poor discriminant validity against anxiety (Richter et al., 1998), which can 

be assumed to be relatively prevalent in this cohort (Andersen et al., 2014). However, BDI is a commonly 

used measure, enabling comparison of our results with those of others. Second, our measure of childhood 

trauma is relatively crude and contains only three items, and contains no information of for example 

childhood emotional neglect, which has been found to be central in increasing the risk of mental disorders 

(Nemeroff, 2016). Also, it contains no information about the timing of childhood trauma, which might be 

very important (Khan et al., 2015). Third, as for all longitudinal studies, we saw some attrition over time, 

and also, we see important demographic differences between those included and those not included in the 

study. However, including 75% of the baseline sample in the analysis of a study running over seven years is 

acceptable, as long as modern missing data techniques are applied (Gustavson et al., 2012). Fourth, while 

the logistic regression model points to interesting relationships between covariates and trajectory 

membership, and while overall classification accuracy of the model is high (88%), it is based on very high 

accuracy of classification to the Low-stable class (98.5%) and limited accuracy of classification to the 

Medium-fluctuating (33.4%) and especially the Low-increasing class (8,2%). Finally, we include post-

deployment measures in the second round of our post hoc multinomial logistic regression analysis, which 

cannot be said to predict trajectory membership, since this assessment is the third time point in the 

trajectory formation data. However, we believe that selected early post-deployment variables must be 

included to assess the importance of deployment and early post-deployment characteristics, most 

importantly combat exposure. Conversely, it is possible that factors following deployment, for example 

additional traumas in the years after homecoming, affect the development of symptoms. However, given 

our aim of identifying predictors of trajectory membership, we have not included these factors.   
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 In spite of these limitations, our findings provide valuable insights on the course of 

depression from pre-deployment through 6.5 years post-deployment, indicating that symptom course 

heterogeneity should be taken into account when studying post-deployment depression. Further, our 

results suggest that rank, personality, and trauma in childhood and adult life are differentially related to 

individual differences in the course of depression following deployment. From a clinical point of view, 

assessment of trauma exposure history is important to prospectively identify individuals at risk for 

development of depression symptoms in the years following a deployment. We suggest that future studies 

examine in more detail the kind of childhood trauma that are predictive of post-deployment depression 

symptom onset and negative course.  
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 Included in 
sample 

Not included in 
sample 

P-value 

Age at deployment (median(25th-75th percentile)) 24 (22-29) 29 (23-36) <0.001 

Sex (% female) 5.0% 9.8% 0.022 

Deployment no. (median(25
th

-75
th

 percentile)) 1 (1-2) 2.3 (1-3) <0.001 

Combat soldier (vs. Different function) 44% 31% 0.003 

Table 1. Sample demographics stratified to those included and not included in the analysis sample.  
 
Notes: Non-normal continuous variables (age and number of previous deployments) are compared using Mann-

Whitney U test. 
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AIC BIC SSA-BIC 

LMR-
LRT 

BLRT Entropy Smallest class 

1 class 17620 17667 17632 N/A N/A N/A N/A 

2 classes 17334 17399 17351 0.006 <0.001 0.92 9.8% 

3 classes 17251 17332 17272 0.504 <0.001 0.93 4.0% 

4 classes 17173 17272 17199 0.113 <0.001 0.93 1.5% 

Table 2. Fit indices of models with 1-4 classes.  

Abbreviations: AIC = Akaike information criterion, BIC = Bayesian information criterion, SSA-BIC = Sample-size adjusted 
BIC, LMR-LRT = Lo-Mendel-Rubin-likelihood ratio test, BLRT = the bootstrap likelihood ratio test. 

 

 

 

 Only pre-deployment  
variables 

Pre-deployment + homecoming 
variables 

 Low-increasing Medium-
fluctuating 

Low-increasing Medium-
fluctuating 

Gender (ref: male) 
0.65  

(0.14-3.09) 
3.57  

(0.82-15.38) 
0.45  

(0.08-2.54) 
2.22  

(0.34-14.49) 

Age 
1.07  

(0.76-1.51) 
0.91 

 (0.46-1.79) 
1.02  

(0.69-1.48) 
0.84  

(0.33-2.18) 

Marital status (ref: in 
a relationship) 

0.84  
(0.43-1.65) 

1.84  
(0.65-5.20) 

0.93  
(0.45-1.86) 

2.19  
(0.58-8.26) 

Rank (ref: privates) 
0.25**  

(0.09-0.67) 
2.80  

(0.86-5.21) 
0.26**  

(0.09-0.72) 
2.23  

(0.52-9.43) 

Neuroticism 
0.76  

(0.54-1.08) 
4.12***  

(2.26-7.52) 
0.72  

(0.50-1.04) 
2.98**  

(1.42-6.27) 

Childhood trauma 
1.53*** 

(1.21-1.94) 
0.83  

(0.52-1.34) 
1.43**  

(1.11-1.86) 
0.34  

(0.09-1.24) 

Adult life trauma 
1.29  

(0.97-1.72) 
2.00***  

(1.35-2.98) 
1.39*  

(1.01-1.91) 
2.30**  

(1.36-3.88) 

Combat exposure 

  

0.75  
(0.46-1.23) 

0.95  
(0.37-2.45) 

Home coming PCL-
score 

  

1.26  
(0.84-1.89) 

3.14***  
(1.90-5.20) 

Home coming social 
support 

  

1.12  
(0.74-1.69) 

1.41  
(0.63-3.14) 

Childhood trauma x 
Combat exposure 

  

0.93  
(0.72-1.21) 

1.34  
(0.43-4.22) 

Neuroticism x 
Combat exposure 

  

0.92  
(0.63-1.33) 

0.55  
(0.27-1.12) 

Table 3. Multinomial logistic regression analysis as implemented post hoc examining trajecoty membership among 530 
Danish military personnel followed until 6.5 years after homecoming from international mission.  

Notes: The Low-stable trajectory is used as the reference class (=1.00). The left-most column presents results of the 
multinomial logistic regression including only pre-deployment variables, while the right-most column presents results 
of the model including variables assessed at home coming. ORs and 95% CIs are presented. *: p-value<0.05; **: p-
value<0.01; ***p-value<0.001. For exact p-values of significant results, see text.  

                  


