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Abstract
Purpose of Review Combat-related posttraumatic stress disorder is increasingly recognized as having a variable course in
returning veterans. Relatively few studies have identified predictors of illness duration or severity in this population. This review
sought to synthesize the existing literature.
Recent Findings The existing literature remains limited and heterogeneous. However, several studies identified hyperarousal and
pre-deployment dissociation as predictive of disease severity, and re-experiencing as predictive of suicidality in veterans with
combat-related PTSD. No other pre-, peri-, or posttraumatic psychosocial predictors of individual symptoms or overall disease
severity have been identified in replicated studies.
Summary Important clinical factors to explore in the assessment of PTSD in combat veterans may now include hyperarousal and
a history of dissociation as these may predict disease severity, and re-experiencing as this has been identified as a significant
predictor of suicidality. Further study into this topic may reveal biological or more sensitive psychosocial markers predicting
illness severity and prognosis.

Keywords Posttraumatic stress disorder . PTSD . Symptom cluster . Posttraumatic growth . Psychosocial risk factor . Combat
experience

Introduction

Posttraumatic stress disorder (PTSD) is a constellation of
emotional, cognitive, and behavioral symptoms following a
traumatic experience. Examination of these variable symp-
toms has led to the development of multiple “symptom clus-
ters” that permit diagnosis and can be used to characterize the
predominant symptomatology: hyperarousal, re-experiencing,
avoidance, and negative cognitions and mood [1]. Although
the pathophysiology and specific symptoms of PTSD have
become clearer since the first descriptions of its archaic

predecessors (i.e., “shellshock” or “soldier’s heart”), clear as-
sociations between traumatic experiences and PTSD presen-
tation or prognosis remain elusive. This is not surprising given
the observation that not all individuals in the military exposed
to combat trauma go on to develop PTSD.

The challenges associated with predicting the course and
severity of PTSD after combat prove especially problematic
for clinicians caring for military and veteran populations.
Despite a better understanding of the pathogenesis of PTSD
and the emergence of evidence-based treatments, veterans of
Operation Iraqi Freedom and Operation Enduring Freedom
demonstrate a prevalence of PTSD markedly higher than ci-
vilian counterparts [2, 3]. Heterogeneity within the patient
population has prompted the medical community to investi-
gate for the presence of specific biological, psychological,
social, or other environmental moderators whichmight predict
specific presentations for—or prognoses of—PTSD. The dis-
covery of such moderators would be of substantial benefit, as
future clinicians aware of an individual’s unique characteris-
tics may later be able to cater patient care with precise,
symptom-specific interventions. Additionally, any social or
psychological predisposing factors for the development of
specifically combat-related PTSD could aid the military in
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developing focused Department of Defense–wide interven-
tions to enhance resiliency and limit the negative impact of
combat trauma on troops.

This study sought to conduct a systematic review of the
available literature to identify and synthesize our present un-
derstanding of predisposing or protective factors within
combat-exposed military populations linked to specific symp-
toms, symptom clusters, or the severity and duration of PTSD.

Methods

As this review focused on unique associations of PTSD
within a specific sub-population (troops exposed to com-
bat), inclusion and exclusion criteria were developed to
ensure relevancy. The preliminary exclusion criteria re-
quired a focus on the development, severity, prognosis,
and cluster association of PTSD symptoms in relation to
pre-, peri-, and posttraumatic psychosocial factors in any
given population. Final inclusion criteria after studies were
screened necessitated a focus on combat-exposed military
populations. In order to ensure the symptomatology of
PTSD most closely reflected contemporary understanding,
studies were collected between 1995 and 2018 which in-
corporated DSM-III, DSM-IV, and DSM-5 diagnostic
criteria. Studies were collected through PubMed, Embase,
and PsycINFO databases. Search terms included “stress
disorders,” “post-traumatic,” “ptsd,” “posttraumatic stress
disorder,” “combat disorder,” “factor analysis,” “cluster
analysis,” “clustering,” “symptom cluster,” “symptom tra-
jectory,” “military,” “military personnel,” “active duty,”
“army,” “air force,” “navy,” “soldier,” “warfighters,”
“combat,” “deployed,” “deployment,” “predictor,” and
“risk factor.” Submission of search terms returned 414 re-
sults. Of the 414 results, 83 duplicates were removed and
the remaining 331 were evaluated with the exclusion
criteria. Two hundred eighty studies were initially exclud-
ed primarily for a lack of sufficient attention to symptom-
atology within a broader PTSD diagnosis. For example,
multiple studies focused on the impact of psychosocial
factors in relation to PTSD diagnosis; however, they did
not relate these factors to specific symptomatology or
prognosis. Studies that evaluated PTSD diagnosis as a pre-
disposing factor for issues such as substance abuse and
domestic violence were excluded, as this review’s predom-
inant view of PTSD is as an outcome of interest rather than
an independent risk factor. As this review’s chief focus was
to identify immediately modifiable psychosocial risk fac-
tors, genomic studies and pharmacological trials were ex-
cluded. Active duty, reservist, National Guard, and veteran
populations from American and international populations
were all included. No specific conflict or branch of service
was emphasized by the inclusion criteria. After full

application of the criteria to the remaining 51 studies, 22
were eligible for final review. The screening process is
illustrated in Fig. 1 as a variant representation of the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) format [4].

Results

Initial review of the remaining 22 studies permitted the iden-
tification of several consistent themes, which led to their fur-
ther analysis after placement into the following groups based
on these themes: combat experiences, emotional regulation
and personality, social environment, dissociation, and illness
trajectory. Lastly, a comorbidity category was developed to
evaluate three studies that did not fall within the above broader
categories.

Combat Experiences

Combat experiences and their contributions to the develop-
ment, severity, and symptom profile of PTSD in military pop-
ulations were discussed to some degree in 10 of 22 studies.
Studies focusing on combat experiences largely centered
around severity or type of combat trauma and subsequent
symptomatology or severity of PTSD symptoms. Generally,
a dose-dependent relationship between combat exposure and
PTSD severity was supported [5]. However, one study evalu-
ating the mediating effects of social support and trauma
among US servicemembers deployed to Afghanistan sug-
gested that PTSD symptoms are mediated by trauma only at
high trauma levels [6•]. Further emphasizing the unique etio-
logical role of combat trauma in PTSD, combat was found to
have a significantly higher association with subsequent PTSD
symptoms when compared with pre-accession risk factors in-
cluding personal or family psychiatric history and family in-
stability [7]. In several studies, specific symptom cluster pat-
terns were also noted to maintain a dose-response relationship
to combat exposure. One evaluation of the association be-
tween symptom clusters and operational experiences in UK
soldiers deployed to Afghanistan found that re-experiencing
and numbing symptoms predominate with greater degrees of
exposure to violent combat. This study also demonstrated a
significant relationship between a soldier’s proximity to death
or wounding and subsequent development of re-experiencing
and hyperarousal symptoms, and significant associations be-
tween improvised explosive device (IED) exposure and hy-
perarousal predominant symptom patterns [8••]. Broad asso-
ciations between combat exposure and avoidance, hyper-
arousal, and intrusive symptoms were found among Croatian
prisoners of war, yet many of these associations were moder-
ated bymeasurements of subjective quality of life [9]. Pietrzak
et al., in an assessment of 285 Connecticut Army Reserve and
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National Guard soldiers, found that of their evaluated combat
traumas only witnessing allies being wounded or killed, being
exposed to friendly fire, and exposure to landmines were the
experiences associated with the severity of general PTSD
symptoms. When evaluating the associations between pre-
dominant symptom cluster patterns and combat experiences,
they noted significant associations between exposure to
friendly fire and re-experiencing and dysphoric symptoms
but not avoidance or hyperarousal predominant symptomatol-
ogy [10]. Consistent with the above studies, Shea et al. iden-
tified significant associations between exposure to personal
life threat and death and injury of others with hyperarousal
and dysphoria respectively among Reserve and National

Guard soldiers deployed to Iraq and Afghanistan. However,
this same study found no support for the hypothesis that pre-
dictive value existed for personal life threat for anxiety, expo-
sure to death for numbing symptoms, and experience of kill-
ing enemy combatants for subsequent feelings of guilt [11••].
In their assessment of combat experiences as mediator of cur-
rent or past PTSD symptoms, O’Toole et al. found significant
associations between exposure to injury of civilians and life-
time avoidance and hyperarousal, as well as current re-
experiencing symptoms but not current PTSD. Additionally,
they noted a positive association between exposure to mutila-
tion and avoidance symptoms, but not with lifetime or current
PTSD diagnosis [5]. Similar findings were recorded by Nye

Fig. 1 Overview of article
selection
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and Bell in their assessment of combat-exposed veterans with
PTSD diagnosis, which noted significant correlations between
degree of re-experiencing symptoms and degree of exposure
to combat atrocities [12]. This positive association between
exposure to wartime atrocities and re-experiencing symptoms
is supported by earlier works by Yehuda et al. and Beckham
et al. [13, 14]. Consistent with the previous studies’ findings,
Cox et al. also noted significant predictive associations be-
tween combat exposure and re-experiencing symptoms, but
found no significant relationship between combat exposure
and avoidance or hyperarousal [15].

Emotional Regulation and Personality

Multiple studies within this category centered around the me-
diating effects of self-compassion on PTSD symptomatology
and severity. Self-compassion has been defined as a positive
mechanism of emotional regulation in which an individual
maintains a forgiving outlook towards oneself and others, a
perception that one’s own experience is connected with the
greater world, and a resistance to overidentify with one’s pain-
ful experiences [16]. In their study on the benefits of medita-
tive practices designed to develop greater self-compassion,
Kearney et al. demonstrated a significant reduction of the se-
verity of PTSD and depressive symptoms in veterans with
higher measures of self-compassionate behavior [17]. These
results closely mirror those found by others exploring the as-
sociation between measurements of self-compassion and
PTSD symptom severity in trauma-exposed Iraq and
Afghanistan veterans. After accounting for combat experience
and baseline PTSD severity, Hiraoka et al. noted a statistically
significant association between self-compassion measure-
ments and reported PTSD symptom severity. Measurements
of self-compassion were also found to have robust predictive
value for PTSD symptom severity at a 12-month follow-up
interval [18]. Indirectly related to the notion of self-compas-
sion, a servicemember’s feelings of guilt or shame regarding
his or her combat experiences have been found to maintain a
significant positive correlation with general PTSD severity,
and in particular, with re-experiencing and avoidant predom-
inant symptomatology [19]. Like self-compassion, the expres-
sion of mindful non-judging (reviewing personal experiences
through a non-evaluative lens) was observed to be lower
among veteran groups with PTSD. Not only was this broad
association appreciated, but it was also found that mindful
non-judging behaviors contributed to significant variations
in PTSD symptoms even after adjusting for combat exposure.
The value of mindful non-judging starkly contrasted that of
mindful awareness (the capacity to focus one’s attention on
current sensations and experience) which demonstrated no
relationship between PTSD diagnosis or symptom variations
[20]. Looking at a broader concept of emotional management,
Kaczkurkin et al. evaluated the predictive value of emotional

regulatory strategies for PTSD symptom clusters among 365
active duty servicemembers with PTSD. Among what they
referred to as “dysfunctional cognitions,” thought patterns of
catastrophizing were associated with predominately intrusive
symptom patterns (“Recurrent, involuntary, and intrusive
distressing memories of the traumatic event(s).”) [1].
Additionally, personal predilections for self-blame and nega-
tive cognitions about self and the world were more readily
associated with predominant symptoms of negative alterations
in cognition and mood [21•]. The cognitive-affective distur-
bance “alexithymia”was also demonstrated to have large pos-
itive associations with clinical measurements of PTSD.
Alexithymia has been described as a combination of four
cognitive-affective features: “(1) difficulty in identifying and
describing feelings; (2) difficulty in distinguishing between
feelings and the bodily sensations of emotional arousal; (3)
constricted imaginative processes, as evidenced by a paucity
of fantasies; and (4) an externally oriented cognitive style.”
[22, 23] Of note, Badura suggests that in the case of patients
with PTSD, alexithymia may be more reflective of emotional
numbing symptoms as opposed to a preexisting pattern of
emotional regulation [24]. Beyond emotional regulatory
mechanisms, specific personality components have been seen
to have predictive or mediating value on PTSD. Among
Danish soldiers deployed to Afghanistan in 2009, pre-
deployment factors including dissociation, previous trauma,
and neuroticism were observed to be independently signifi-
cant risk factors for post-deployment PTSD [25••]. Naifeh
et al., having developed a measurement tool for sensitivity to
blood, injury, and mutilation (SBIM) in American special op-
erations soldiers, reported a positive association between
SBIM and overall PTSD symptom severity. This association
maintained statistical significance even after controlling for
lifetime trauma, demographics, and the presence of neurotic
personality traits [26•].

Social Environment

In an analysis of challenges to community reintegration and
their association with PTSD symptoms among Danish sol-
diers returning from Afghanistan, clear positive associations
were observed. Up to 18% of the assessed population reported
“ … some, a lot, or extreme difficulties … ” in domains in-
cluding interpersonal functioning and community involve-
ment, with poorer prognoses associated with greater difficulty
with homecoming and community reintegration [27]. Similar
findings were reported by Vuksic-Mihaljevic et al. who ob-
served a relatively greater etiological role of homecoming
reception in PTSD than examined premilitary risk factors
[7]. Using self-reported measures of social support as a group-
ing variable, Moore et al. found that although trauma severity
affected overall trajectory of posttraumatic growth, these as-
sociations were to some degree mediated by perceived social
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support [6•]. Of particular interest to this review are the find-
ings by Loncar et al. in their evaluation of PTSD symptom-
atology relative to subjective quality of life (SQOL). It was
found that in addition to combat experiences, SQOL was in-
versely associated with the predominance of both hyperarous-
al and intrusion symptoms while maintaining no predictive
value for avoidant symptoms [9].

Dissociation

A history of pre- or peritraumatic dissociation was unique
among examined psychosocial risk factors as the available
literature demonstrated evidence for it not only as an indepen-
dent etiological predictor of PTSD and mediator of functional
impairment but also as a predictor of specific trajectories of
posttraumatic growth [5, 7, 28••]. In an assessment of Danish
soldiers for baseline predilection for dissociation, it was ob-
served that soldiers with high baseline levels of pre-
deployment dissociation experienced different posttraumatic
growth trajectories than those with low baseline levels.
Soldiers with high dissociation were observed to generally
experience one of three trajectories: (1) severe baseline
PTSD symptoms that initially remitted but later decompensat-
ed, (2) initially severe illness at baseline with progressive re-
mission, and (3) persistently low symptom severity at baseline
with mild fluctuations. The above trajectories were distinct
from the following low-dissociation trajectories: (1) persis-
tently low and stable symptom burden, (2) initially low symp-
toms at baseline that reached moderate severity during and
after deployment, and (3) low baseline symptoms that rapidly
decompensated at approximately 7 months after deployment
[25••].

Illness Trajectory

The manuscripts placed in this category focused primarily on
the illness trajectories predicted by predominating symptom
clusters as well as clusters’ interactions with each other over
time. Among a sample of 348 Gulf War reservists evaluated
1–2 years after completing their service, emotional numbing
and hyperarousal symptoms progressively worsened, while
re-experiencing and avoidance symptoms remained relatively
stable. Of note, the same study found that numbing and hy-
perarousal at 1 year predicted general distress, depression,
anxiety, and somatic symptoms at 2 years whereas re-
experiencing and avoidance demonstrated no such predictive
ability [29]. The significance of hyperarousal is emphasized in
more recent work as well, and contemporary studies have
observed it to be more stable and predictive of PTSD severity
than other symptom clusters [20, 30, 31]. Work by Doron-
LaMarca et al. offers further evidence of the value of hyper-
arousal in predicting fluctuations of other symptom clusters,
and also suggests a possible interplay between other clusters

throughout the progression of the illness. Numbing was ob-
served to influence later re-experiencing and avoidance, while
re-experiencing was found to influence later hyperarousal.
This led the authors to consider a possible “chain of symp-
toms” in which initial hyperarousal leads to numbing, follow-
ed by predomination of re-experiencing which in turn pro-
duces more hyperarousal [32]. One study examining cluster
associations with suicidality in a small population of Vietnam
veterans noted a significant association between re-
experiencing and current suicidal ideation, but found no sig-
nificant relationship between severity of combat exposure and
overall PTSD severity or suicidal ideation [12]. In their 2006
evaluation of symptom clusters and their associated comor-
bidities among combat veterans with PTSD, Kashdan et al.
demonstrated that emotional numbing maintains the greatest
predictive value for subsequent development of comorbid ma-
jor depressive disorder [33].

Comorbidity

Within this category are noteworthy assessments of the impact
of anhedonia and sleep disturbances that fulfilled inclusion
criteria (i.e., were specific to combat-exposed troops). Of con-
sidered PTSD symptoms, anhedonia has been observed to
maintain positive associations only with emotional numbing.
In addition to reporting numbing’s predictive value for comor-
bid MDD, the authors noted a greater likelihood of comorbid
generalized anxiety disorder with greater degrees of anhedo-
nia [33]. Contrary to previous studies describing combat ex-
periences as the chief moderator of PTSD symptoms and se-
verity, work by Cox et al. reported larger associations between
insomnia and all PTSD clusters than with trauma severity. Not
only was insomnia observed to have more significant associ-
ations with symptom severity, but it also mediated the ability
of combat exposure to predict re-experiencing predominant
symptomatology [15].

Discussion

Overall, the available literature examining symptom-specific
trajectory and severity in combat-related PTSD remains scarce
and results are somewhat heterogeneous. However, this re-
view identified some consistent findings within the literature
that may be of clinical value to physicians caring for military
and veteran patients. Taken as a whole, the studies evaluating
the impact of combat experiences tended to demonstrate that
the intensity of combat exposure predicts severity of PTSD.
Beyond intensity, the type of exposure predicts the presence of
certain symptoms. Specifically, exposure to death, injury, and
IEDs predicts hyperarousal, while exposure to atrocities, col-
lateral damage, and friendly fire predicts re-experiencing.
Therefore, clinical inquiry into the specific nature of these
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combat experiences—common among veterans of the Global
War on Terror—may help inform prognostic assessments with
regard to these particular symptom clusters [5–15]. Along
these lines, three psychiatric symptoms described in the liter-
ature may hold significant clinical and prognostic value and
may serve as targets for future intervention and study: hyper-
arousal, re-experiencing, and pre-deployment dissociation.
While other predictors of illness persistence and severity have
been described in this review, these symptoms bear significant
clinical value and thus deserve special consideration.

Hyperarousal was generally observed as the most stable
symptom as well as the one most closely associated with
PTSD severity, functional impairment, and the later develop-
ment of other symptom clusters [20, 29–32]. Identifying the
presence and degree of hyperarousal may serve for clinicians
as a predictive standard of measurement for the overall sever-
ity of subsequent PTSD and comorbid symptoms in combat-
exposed veterans. Similarly, the effects of interventions spe-
cifically targeting hyperarousal should be a focus of future
study. One possible limitation on the use of hyperarousal to
guide a clinical approach is that the cited research predomi-
nantly used the PTSD Checklist-Military Version (PCL-M) to
measure symptom severity. Although it demonstrated signifi-
cant validity and internal consistency, the version used in
reviewed studies made use of DSM-IV criteria and thereby
may not be as useful when applied to newmilitary populations
or used in conjunction with the DSM-5 [29, 32]. An updated
measurement tool has been developed that is consistent with
DSM-5 criteria and may be a focus of future research [34].

Perhaps the most tragic and severe trajectory of PTSD
(or any mental illness) is one ending with suicide.
Although only one study related to suicidality was includ-
ed in this review, the clinical significance of Nye and
Bell’s f indings cannot be understated. The U.S.
Department of Veteran Affairs recently published their as-
sessment of nationwide suicide data among veterans, esti-
mating approximately 20 deaths by suicide daily between
2005 and 2015. For patients diagnosed with PTSD, the
report estimated 40 to 50 deaths by suicide per 100,000
person-years between 2005 and 2015 [35]. The risk of
suicide in active military and veteran populations, partic-
ularly those suffering from mental illness, continues to be
an obstacle to the preservation of national strength and the
successful reintegration of veterans into the civilian pop-
ulation. The recognition of re-experiencing predominant
symptomatology as predictive for suicidal ideation could
be used to better stratify the risk of suicide among current
and former servicemembers with PTSD and in effect pre-
serve the lives of those at greatest immediate risk for sui-
cide [12]. While suicidal ideation is certainly a significant
risk factor for suicide, further study will be necessary to
determine if the presence or severity of re-experiencing

predicts the transition from ideation to attempted or com-
pleted suicide.

As with hyperarousal, a servicemember’s experience of
dissociation was observed to be an effective means of
predicting overall functional impairment and chronicity of
symptoms. However, studies reviewed suggested that the ex-
perience of dissociative symptoms prior to trauma predicted
that patients would fall into generally less favorable prognoses
compared with those without a history of dissociation [5, 7,
25••, 28••]. Identifying a history of pre-accession, pre-deploy-
ment, or peritraumatic dissociation may afford clinicians a
more robust idea of how their patients may progress or re-
spond to treatment. Additionally, these insights could be im-
plemented at a broad policy level as pre-accession standards
limiting its prevalence among military personnel. The appli-
cability of dissociation is limited given the variable popula-
tions, measurement tools, and nature of dissociation evaluated
between the reviewed studies. There was no standardized
measurement scale among reviewed studies, which included
the Peritraumatic Dissociative Experience Questionnaire and
Dissociative Experience Scale [7, 25••]. The clarification of
dissociation’s effects on PTSDmay require focused investiga-
tion of the effects of pre-, post-, and peritraumatic dissociation
timeframes on symptomatology and prognosis with a stan-
dardized measurement tool.

To the authors’ knowledge, this is the first comprehensive
review of the literature within specific military and veteran
populations on risk factors and symptom-specific trajectories
in combat-related PTSD.

This review does have several limitations. This re-
view’s focus on exclusively military patients may have
limited generalizability to civilians who may not have
similar traumatic exposures. Furthermore, exclusion of ci-
vilian studies may have overlooked factors observed in
general populations relevant to military populations. The
fact that risk factors including traumatic brain injury, sub-
stance use, or genetic variations were not reviewed means
that the impact of these phenomena or their interaction
with identified risk factors and symptoms was not ex-
plored. Finally, reviewed studies predominately made use
of the DSM-IV. The modified definitions of criterion A
traumatic experience and the addition of another symptom
cluster in DSM-5 beg the question of the applicability of
DSM-IV- or DSM-III-based findings to new populations
diagnosed by a different standard.

Conclusion

This review provides a summary of how the specific na-
ture of an active duty or veteran servicemember’s post-
traumatic symptoms may be affected by various psycho-
social factors. The more consistently observed findings of
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the importance of hyperarousal and dissociation (either
before, during, or after trauma) as predictive of symptom
severity, and re-experiencing phenomena as predictive of
suicidal ideation may help inform particular areas of clin-
ical inquiry after treatment is initiated. Other risk factors
such as emotional regulatory strategies, insomnia, and so-
cial dynamics provide additional opportunities for future
study and clinical application. As the medical community
continues to develop a more complete understanding of
PTSD, the characterization of both psychosocial and bio-
logical risk factors not only for PTSD but also for specific
symptoms of or often associated with PTSD will hopefully
allow clinicians to more comprehensively understand a
patient’s unique presentation and tailor care individualized
to a patient’s specific symptoms, risks, and needs.
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