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A large body of research has been produced in recent years investigating posttraumatic stress
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subgrolips, postiralmatic resulting in apparent differences in PTSD prevalence. We compare prevalence estimates
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; for current PTSD between military subgroups, providing insight into how groups may be
meta-analysis, deployment, . \ L .
prevalence, systematic review dlfferentllally affected by deployment. Systema.tlc literature sgarches.lljsmg the terms I.DTSQ,I

stress disorder, and acute stress, combined with terms relating to military personnel, identified

Received July 2012, revised, 49 relevant papers. S_tu_dies with a s;_ample size of less than 1QO and studies ba_sed on datg for
and accepted May 2014. treatment seeking or injured populations were excluded. Studies were categorized according
to theatre of deployment (Iraq or Afghanistan), combat and noncombat deployed samples,
sex, enlistment type (regular or reserve and [or] National Guard), and service branch (for
example, army, navy, and air force). Meta-analysis was used to assess PTSD prevalence
across subgroups. There was large variability in PTSD prevalence between studies, but,
.|.°,,|.-,,E| regardless of heterogeneity, prevalence rates of PTSD were higher among studies of Irag-

deployed personnel (12.9%; 95% Cl 11.3% to 14.4%), compared with personnel deployed

to Afghanistan (7.1%; 95% Cl 4.6% to 9.6%), combat deployed personnel, and personnel
serving in the Canadian, US, or UK army or the navy or marines (12.4%; 95% CI 10.9% to
13.4%), compared with the other services (4.9%; 95% CI 1.4% to 8.4%). Contrary to findings
from within-study comparisons, we did not find a difference in PTSD prevalence for regular
active-duty and reserve or National Guard personnel. Categorizing studies according to
deployment location and branch of service identified differences among subgroups that
provide further support for factors underlying the development of PTSD.

Le trouble de stress post-traumatique apres I’Irak et I’Afghanistan :
la prévalence dans les sous-groupes militaires

Un vaste ensemble d’études ont été produites ces derniéres années sur le trouble

de stress post-traumatique (TSPT) au sein du personnel militaire suite au déploiement en
Irak et en Afghanistan, et il en a résulté des différences apparentes de prévalence du TSPT.
Nous comparons les estimations de prévalence du TSPT actuel entre les sous-groupes
militaires, en tentant d’expliquer comment les groupes peuvent étre affectés différemment
par le déploiement. Des recherches systématiques de la littérature a I'aide des termes
TSPT, trouble de stress, et stress aigu combinés a des termes relatifs au personnel militaire
ont relevé 49 articles pertinents. Les études dont la taille d’échantillon était de moins de
100 ou qui étaient basées sur des données de recherche de traitement ou de populations
blessées ont été exclues. Les études ont été catégorisées selon le théatre du déploiement
(Irak ou Afghanistan), les échantillons déployés de combat ou de non-combat, le sexe,

le type d’enrblement (régulier ou réserve, et [ou] Garde nationale) et branche de service
(par exemple, armée, marine, et force aérienne). Une méta-analyse a servi a évaluer la
prévalence du TSPT dans les sous-groupes. Il y avait une grande variabilité de la prévalence
du TSPT entre les études, mais, sans égard a I'hétérogénéité, les taux de prévalence du
TSPT étaient plus élevés dans les études du personnel déployé en Irak (12,9 %; IC a 95 %
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11,3 % a 14,4 %), comparé au personnel déployé en Afghanistan (7,1 %; IC a 95 % 4,6 % a
9,6 %), au personnel de combat déployé, et au personnel servant dans 'armée canadienne,
ameéricaine ou britannique, ou servant dans la marine ou l'infanterie de marine (12,4 %;
ICa95 % 10,9 % a 13,4 %), et comparé aux autres services (4,9 %;1Ca95 % 1,4 % a

8,4 %). Contrairement aux conclusions tirées des comparaisons a l'intérieur d’une étude,
nous n'avons pas trouvé de différence de prévalence du TSPT chez le personnel de service
actif et de réserve ou de la Garde nationale. La catégorisation des études selon I'endroit de
déploiement et la branche de service a identifié les différences parmi les sous-groupes qui
apportent plus d’appui aux facteurs sous-jacents du développement du TSPT.

Posttraumatic stress disorder among military personnel
is an issue that receives a large amount of media
attention.' It has a significant impact on the functioning and
lives of people with this condition.> Although recognition
of the psychological impact of war dates back at least to the
First World War,? there is little doubt that the introduction
of the term PTSD into DSM-III in 1980 changed views,
largely because of the change in the etiological importance
given to immediate trauma, compared with longer-
term predisposition.* The result was that, after some
initial skepticism,* the new label and formulation gained
widespread acceptance.

The increase in rates of PTSD immediately after
deployment® and later, perhaps via the emergence of
delayed-onset PTSD,® is now a growing health concern and
interest. The long international military operations in Iraq
and Afghanistan have been of a very different nature to the
short 1991 Gulf War or the United Nations peacekeeping
missions that many militaries were involved in during the
past 20 years, and personnel have been increasingly exposed
to injury and mortality from improvised explosive devices.

Estimates of PTSD prevalence from conflicts before 1985
are, by necessity, drawn from retrospective samples, and can
vary widely owing to recall bias—epidemiologic studies of
Vietnam veterans have reported a wide range of current
and lifetime prevalences,’ leading to debate around the true
PTSD prevalence among military personnel. In contrast,
recent operations in Iraq and Afghanistan have allowed
for PTSD measurement while operations are ongoing and
shortly after personnel have returned from deployment.?
However, the prevalence of PTSD has still been found
to differ across different militaries, ranging from 4% to
17% for those in the United States returning from the Iraq
War and from 3% to 6% for those returning in the United
Kingdom.*!? Prevalences in other countries of the world are
less well documented.

Current PTSD prevalence is affected by many factors. The
likelihood of developing PTSD is greater for people in combat
roles and has been found to almost double in some studies.!!
Personnel in the reserve forces have also been found to have

Abbreviations
DSM Diagnostic and Statistical Manual of Mental Disorders

PTSD posttraumatic stress disorder
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Highlights

* PTSD is an important issue across military
subpopulations.

* Personnel in a combat role have the highest prevalence
of probable PTSD.

worse health outcomes following deployment, compared with
those in the regular forces.!® Among the general population,
females are seen to be at increased risk of PTSD.!? However,
studies of military samples have shown that women are less
likely or at similar risk to men for developing PTSD.!?!* The
different proportions of regular, reservist, combat-exposed,
and female personnel within military populations may affect
PTSD prevalence estimates.

Numerous reviews have been produced investigating PTSD
following the Iraq and Afghanistan wars!"!*!%; however, to
date, none has assessed differences in PTSD prevalence
among different subgroups of the military population. Our
review aims to assess how prevalences differ among theatre
of deployment, combat deployment, sex, enlistment status,
and service, providing insight into how deployment may be
differentially affecting these subgroups. This will be useful
for informing health care provision and understanding of
the factors underlying the development of PTSD within the
military population, and has the potential to better inform
discussion around the differing rates of current PTSD since
2001.

Methods

Systematic Literature Search

To determine the prevalence of PTSD in subpopulations
of military personnel who were deployed to either Iraq
or Afghanistan, literature was searched using the Ovid,
MEDLINE, and PubMed databases on May 14, 2012.

The search terms PTSD, stress disorder, and acute stress
were used to systematically identify the abstracts of papers
relating to the outcome of interest, and were combined with
terms relating to military personnel to identify the maximum
number of studies on PTSD with a military sample. Search
terms were combined with Boolean operators: combat or
military personnel or troops or soldiers or armed forces
or service personnel or peacekeepers or army or navy or
marines or air force or special forces; and PTSD or stress
disorder or acute stress. Prevalence and incidence were
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not included in the search terms to avoid excluding papers
that reported prevalence but did not have this as a main
focus. The search was limited to words that appeared in
the abstracts of papers and excluded book chapters and
previous reviews, but did include conference abstracts.

Eligible Papers

Initial searches resulted in 1818 potentially relevant
studies. Papers were excluded if they did not assess PTSD
prevalence, if they did not report on military samples
deployed to Iraq and (or) Afghanistan, if they reported the
prevalence rate of PTSD only when comorbid with another
health problem, including traumatic brain injury (if PTSD
prevalence in a population was reported separately from
comorbidity prevalence the paper was still included), if
they reported on a treatment sample or used a case—control
sample, as these would not have given an estimate of
prevalence in whole population, if they focused exclusively
upon a specific age group (for example, retired personnel),
or if they were not reported in English.

From this, 342 papers were identified that potentially
reported the prevalence of PTSD following deployment to
Iraq and (or) Afghanistan. A further triage removed papers
focusing on a medical service sample, those that reported
exclusively on married personnel, and (or) personnel with
children, and any papers with a sample size of less than
100 (in an attempt to decrease heterogenecity between the
studies). From papers reporting multiple results from the
same sample, only one paper was selected for inclusion to
avoid reporting from overlapping samples. This resulted in
49 papers eligible for review (see online eFigure 1 for a
flow chart showing paper inclusion numbers).

Papers were rated and quality ratings were agreed on by 2
researchers based on criteria including type of study, sample
selection method, sample size, and aims of the study (see
online eTable 1 for full criteria). Papers that scored above
11 points on these criteria were rated as very high. High-
quality papers scored between 9 and 11, moderate papers
scored between 6 and 8, and papers were rated as poor if
they scored under 6. Among the 49 papers included in the
analysis, 1 paper was rated as very high quality, 17 were
rated as high quality, 29 were rated as moderate quality, and
2 papers were rated as poor quality. Full quality ratings are
included in online eTable 1. Quality ratings are provided
for information only as all papers were kept in the analysis
regardless of quality. Previous studies have found that study
type makes little difference to analysis. !¢

Methods of Measurement Within Papers

There was variety among the papers in the measures used to
determine PTSD. As most of the measures used were self-
report with no clinical diagnosis of PTSD, we have used
the term probable PTSD throughout the paper. Among the
papers in the analysis, 31 (63%) used the PTSD Checklist
self-report measure of PTSD symptoms,'” 9 (18%) used the
Primary Care-PTSD measure (PC-PTSD), which is used
in primary care for identifying PTSD symptoms, 2 (4%)
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used the PTSD Symptom Scale, which is derived from the
DSM-III-R criteria for PTSD,!® 3 (6%) used the International
Statistical Classification of Diseases and Related Health
Problems, Ninth Revision, criteria for PTSD, 1 (2%) used
the Screen for Post-Traumatic Stress Symptoms, which
uses DSM-IV criteria, and 1 (2%) used the Self-Rating
Inventory for PTSD, which also used DSM-IV criteria to
diagnose probable PTSD."

Data Analyses

For all studies, the sample size and prevalence of current
probable PTSD were extracted and the standard error of
the prevalence was calculated. If the denominator was
not provided, the prevalence and the numerator were used
to estimate the standard error. To analyze the probable
PTSD case prevalence for subpopulations, the prevalence
of probable PTSD cases was assessed across studies, and
subgroup analysis was used to identify how this varied
across subpopulations. Forest plots were generated in
STATA 11 (StataCorp, College Station TX, 2009) with
the metan command. Random effects models were fitted
to account for residual heterogeneity not explained by the
stratification. Chi-square test for heterogeneity is reported
together with tau and P, which is an estimate of the
variability in results across studies that can be attributed to
heterogeneity, rather than chance.® * ranges between 0%
and 100%, and suggested benchmarks that characterize less
than 25% as low, 25% to 50% as modest, and more than
50% as high heterogeneity. All tests were 2-sided and the P
value was set at 0.05

Results

Theatre of Deployment

Most studies (that is, 30 of them) reported the prevalence
of probable PTSD cases from samples that had deployed
to Iraq, 10 studies reported the prevalence on samples
that had deployed to Afghanistan, and 15 studies reported
the prevalence on samples that had deployed to both Iraq
and Afghanistan (online eTable 1). There was overlap
in prevalence of probable PTSD cases between samples
deployed to Iraq and Afghanistan, but studies of samples
deployed to Afghanistan tended to report a lower prevalence,
compared with studies of samples deployed to Iraq. The
pooled estimate for Afghanistan samples was 7.1%, with
a 95% confidence interval of 4.8% to 9.6%. Iraqg-deployed
samples had a pooled estimate of 12.9% (95% CI 11.3% to
14.4%), and samples deployed to both Iraq and Afghanistan
had a pooled estimate of 10.4% (95% CI 8.2% to 12.7%).
There was significant heterogeneity in all 3 subgroups (Iraq
y? = 7142.2, df = 29, P < 0.001; Afghanistan x> = 710.2,
df=9,P<0.001; both y*=12526.4, df= 14, P<0.001) and
every I> was greater than 95% (Figure 2).

Combat Deployment

Studies were stratified by combat role; combat deployed
samples, which included samples of infantry brigade
combat teams and those who held a combat role on
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deployment, and noncombat deployed (Figure 3). There
were 21 studies included that were either based on samples
of infantry brigade combat teams or reported the probable
PTSD case prevalence for those who had a combat role
on deployment. The pooled estimate for these studies was
12.4% (95% CI 10.9% to 13.9%). Eight studies reported
the probable PTSD case prevalence for personnel in support
roles; there was some overlap in prevalence with combat
deployed samples, although the prevalence for noncombat
deployed samples tended to be much lower, with a pooled
estimate of 4.9% (95% CI 1.4% to 8.4%). Heterogeneity in
both subgroups was significant (combat x> = 821.6, df =22,
P <0.001; noncombat %> = 3039.9, df =7, P <0.001), and
the variability in prevalence estimates was largely due to
heterogeneity (2 < 95%).

Sex

Most studies included in the review sampled both men
and women deployed to Iraq and Afghanistan and did not
report probable PTSD prevalence separately by sex. Four
studies were based on samples of male personnel and 5
studies reported probable PTSD prevalence separately for
men and women (Figure 4). There was no indication that
prevalence of probable PTSD differed by sex. The rates
had a pooled estimate of 11.8% (95% CI 8.5% to 15.0%)
for the male samples and a pooled estimate of 11.8%
(95% CI17.6% to 16.0%) for female samples. Heterogeneity
was again significant for both men (y?=977.4, df=8, P <
0.001; I#=99.2%) and women (x> = 53.2, df=4, P<0.001;
P =92.5%).

Enlistment Status

The prevalence of probable PTSD among the regular and
(or) active-duty sample had a pooled estimate of 11.4%
(95% CI 9.4% to 13.3%) (Figure 5). The prevalence was
slightly higher in the reserve and (or) National Guard
samples, with a pooled estimate of 14.5% (95% CI 11.3%
to 17.7%). Heterogeneity was significant in both subgroups
(regular—active-duty y? = 31122.8, df = 29, P < 0.001;
reserves—National Guard y? = 3201.7, df = 12, P < 0.001;
and /> were all greater than 95%).

Service

Most studies of PTSD among military personnel deployed to
Iraq and Afghanistan have focused on the army, and studies
that are, in general, representative of the armed forces
as a whole generally do not report the PTSD prevalence
separately by service. Stratifying prevalence rates of
probable PTSD by service showed that rates tended to be
higher for personnel in the army and marines and lower in
the navy and the air force (Figure 6). The prevalence for
army samples varied, but had a pooled estimate of 13.2%
(95% CI 10.9% to 15.5%). A slightly lower prevalence
is found in samples of marines, with a pooled estimate
of 10.4% (95% CI 7.7% to 13.1%). Based on the studies
included in this review, the navy tends to have a lower
prevalence of probable PTSD, compared with the army,
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with a pooled estimate of 7.3% (95% CI 5.2% to 9.5%).
Four studies reported probable PTSD prevalence separately
for the air force, and it had the lowest prevalence, with a
pooled estimate of 2.6% (95% CI 1.6% to 3.4%). There
was significant heterogeneity in all subgroups (army x> =
17 548.5, df = 36, P < 0.001; marines x> = 1905.3, df =7,
P <0.001; navy 2 = 1267.6, df = 10, P < 0.001; air force
y?=85.4,df=3, P<0.001) and the variation in estimates
within subgroups was largely attributable to heterogeneity
(all > were greater than 99%).

Discussion

The wars in Iraq and Afghanistan have renewed attention
to the mental health effects of deployment, including
PTSD, and, as a result, there is a large amount of research
on the prevalence of PTSD in service personnel who were
deployed to these countries.'*?! Our review contributes
new knowledge through examining prevalence of probable
PTSD cases in military subgroups. Based on studies that
have reported probable PTSD case prevalence separately
for personnel deployed to Iraq and Afghanistan, we found
support for higher rates of probable PTSD among the Iraq-
deployed samples, compared with samples of Afghanistan-
deployed personnel. This is likely a reflection of studies
carried out during the early stages of the Afghanistan war
when combat operations were of relatively low intensity.*?
As the military operations in Afghanistan have continued,
this difference has been reduced, and recent studies have
found similar prevalence rates of probable PTSD between
personnel deployed to Iraq and Afghanistan.!® Further, as
the engagements in Iraq and Afghanistan have continued
up to 2010, many military personnel have been deployed
to both theatres, making it difficult to classify samples by
individual theatre.

The association between combat exposure and PTSD is
well established in the literature, and studies have generally
found that personnel who deploy in a combat role or
have combat exposure are at higher risk of PTSD.!023-2
A review of the association between combat units in Iraq
and Afghanistan and PTSD provides a detailed summary
of PTSD prevalence categorized by combat groups and
method of assessment.!' They reported weighted prevalence
of 13% among operational infantry units and 6% in
population samples. We found similar estimates in probable
PTSD prevalence in our comparison between people who
reported having deployed in a combat role or were sampled
from infantry brigade combat units (12%) and those who
reported having deployed in a noncombat role (5%).

The number of women in the military has increased during
the last few decades, and, concurrently, the roles of women
on deployment have expanded; as a consequence, women
are experiencing higher rates of war zone exposures.!3*
Comparatively little research has focused on PTSD in
women deployed to Iraq and Afghanistan. In our analysis,
there was no significant difference between men (12%) and
women (12%). Research of men and women deployed to
Iraq and Afghanistan shows mixed results, and some studies
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Figure 2 Prevalence of posttraumatic stress disorder stratified by theatre of deployment (Iraq, Afghanistan,

or both)
%
Study % (95% Cl) Weight
Iraq
Adler et al.5! _ 2.48
Bliese et al.” e — 5.05 (3.08 to 7.02) 3.33
Cabrera et al. —— 13.50 (12.13 to 14.87) 3.43
Castro et al.* (Army) e — 17.00 (14.97 to 19.03) 3.32
Castro et al.* (Marines) ———— 14.00 (10.78 to 17.22) 3.05
Engelhard et al.® e — 6.78 (4.11 to 9.46) 3.18
Fear et al.” (Iraq) = 4.35 (3.68 t0 5.03) 3.51
Ferrier-Auerbach et al 5' - 7.00 (6.03 to 7.97) 3.48
Hoge et al.s —— 1259 (11.01 to 14.17) 3.40
Hoge et al.2 (Iraq) ® 9.80 (9.68 to 9.93) 3.53
Hoge et al.* —— 14.20 (12.84 to 15.57) 3.44
Kim et al.¢¢ - 12.48 (11.64 to 13.31) 3.50
Lapierre et al.” (Iraq) —.— 31.00 (29.10 to 32.90) 3.35
Luxton et al.® —— 15.53 (14.17 to 16.89) 3.44
Maguen et al. 2%t —— 22,00 (20.46 to 23.54) 3.41
Martin et al.™ ® 10.52 (10.39 to 10.65) 3.53
Milliken et al.* ® 19.54 (19.28 to 19.80) 3.53
Mulligan et al.” —— 3.27 (1.86 to 4.68) 3.43
Peterson et al.” '.' 4.13(3.54 10 4.72) 3.51
Polusny etal.’s —— 13.71 (11.51 to 15.91) 3.29
Polusney et al.”® ——— 13.75 (10.14 to 17.37) 2.94
Riviere et al.” —— 24.68 (22.47 to 26.88) 3.29
Rona et al.”® —— 1.94 (0.90 to 2.99) 3.47
Shen et al.™ (Iraq) < 10.00 (9.52 to 10.48) 3.52
Thomas et al.“2 —— 18.82 (17.79 to 19.85) 3.48
Vasterling et al.® e — 12.00 (9.71 to 14.29) 3.27
Warner et al.® —— 7.71 (6.45 to 8.97) 3.45
Warner et al.® ———— 17.88 (14.11 to 21.65) 2.90
Wood et al.# —— 15.84 (14.21 to 17.48) 3.39
Wright et al.# ——— 12.20 (9.39 to 15.01) 3.15
Subtotal (12 = 99.6%, P < 0.001) <> 12.85 (11.34 to 14.37) 100.00
Both
Allison-Aipa et al.® L 2 15.78 (15.46 to 16.09) 7.00
Booth-Kewley et al.5* —— 17.14 (15.28 to 19.01) 6.68
Bray et al.® —— 12.40 (10.83 to 13.97) 6.78
Duma et al.5" e 5.00 (2.97 to 7.03) 6.63
Eisen et al.® e — 13.90 (11.12 to 16.68) 6.32
Fear et al." (Both) - 3.18 (2.21 to 4.16) 6.92
Highfill-McRoy et al.®? . 2.99 (2.87 t0 3.10) 7.01
Kline et al.® D < — 13.92 (11.21 to 16.63) 6.35
Maguen et al.® - 17.82 (16.94 to 18.70) 6.94
Marshall et al.® —— 7.27 (5.63 to 8.91) 6.76
Phillips et al —e 10.80 (8.51 to 13.09) 6.53
Pietrzak et al.”* ——— 20.77 (15.95 to 25.60) 5.27
Schell et al. —— 13.80 (12.28 to 15.32) 6.79
Shen et al.® L 2 0.84 (0.82 to 0.86) 7.01
Smith et al. # L 2 4.30 (3.93 to 4.67) 7.00
Subtotal (12 = 99.9%, P < 0.001) <> 10.44 (8.22 to 12.66) 100.00
Afghanistan
Boulos and Zamorskis* —— 8.00 (7.00 to 9.00) 10.17
Engelhard et al.® 1—.— 1.49 (-0.56 to 3.55) 9.65
Fear et al." (Afghanistan) —— 2.98 (1.91 to 4.05) 10.14
Hoge et al. (Afghanistan) —— 6.19 (5.12 to 7.25) 10.14
Hoge et al. (Afghanstan) ® 4.67 (4.35 to 4.99) 10.32
Jones et al.* - 2.69 (1.85 to 3.53) 10.22
Lapierre et al.’” (Afghanistan) i — 30.00 (27.89 to 32.11) 9.62
Mulligan et al’2 - 2.37 (1.77 to 2.98) 10.28
Shen et al.” (Afghanistan) —— 5.00 (3.67 to 6.33) 10.04
van Zuidenet al ' D e 8.75(6.33 to 11.16) 9.42
Subtotal (12 = 98.7%, P < 0.001) o 7.10 (4.62 to 9.58) 100.00
Note: Weights are from random effects analysis
| | | | |
0 7 14 21 28 35
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Figure 3 Prevalence of posttraumatic stress disorder stratified by combat deployment

%
Study % (95% CI) Weight
Combat
Adler et al.>! —_— 17.73 (12.48 to 22.99) 3.04
Bliese et al.®” —_ 5.05 (3.08 to 7.02) 4.47
Bray et al.*® - 12.40 (10.83 to 13.97) 4.60
Castro et al.2® (Army) - 17.00 (14.97 to 19.03) 4.45
Castro et al.? (Marines) —_— 14.00 (10.78 to 17.22) 3.96
Duma et al.*” —_ 5.00 (2.97 to 7.03) 4.45
Engelhard et al.*® (SFIR 3) —_—— 11.49 (6.35to 16.62) 3.09
Engelhard et al.*® (SFIR 4) —— 3.10 (0.11 to 6.09) 4.06
Fear et al.”® - 6.75 (5.40 to 8.09) 4.66
Hoge et al.® —— 12.59 (11.01 to 14.17) 4.59
Hoge et al.®® - 14.20 (12.84 to 15.57) 4.65
Kim et al.®® - 12.48 (11.64 to 13.31) 4.77
Luxton et al.®® - 15.53 (14.17 to 16.89) 4.65
Martin et al.” 10.51 (10.35 to 10.67) 4.84
Phillips et al.?® —— 10.80 (8.51 to 13.09) 4.35
Polusny et al.” —_— 13.71 (11.51 to 15.91) 4.38
Riviere et al.”” —_— 24.68 (22.47 to 26.88) 4.38
Smith et al.* - 7.60 (6.89 to 8.31) 4.79
Thomas et al.*? - 18.82 (17.79 to 19.85) 4.73
Warner et al.® - 7.71 (6.45 t0 8.97) 4.68
Warner et al.® —_— 17.88 (14.11 to 21.65) 3.71
Wood et al.® - 15.84 (14.21 to 17.48) 4.58
Wright et al.® —_—— 12.20 (9.39 to 15.01) 4.14
Subtotal (12 =97.3%, P <0.001) <> 12.39 (10.88 to 13.89) 100.00
Non combat
Engelhard et al.*® (SFIR 5) - 3.23 (-1.17t0 7.62) 10.73
Engelhard et al.®° T 1.49 (-0.56 to 3.55) 12.34
Fear et al.”® * 3.02 (2.50 to 3.53) 12.85
Martin et al.” 10.53 (10.32 to 10.74) 12.88
Peterson et al.” * 4.13 (3.54104.72) 12.84
Shen et al.”® (Afghanistan) - 5.00 (3.67 t0 6.33) 12.65
Shen et al.”® (Iraq) * 10.00 (9.52 to 10.48) 12.85
Smith et al.* * 1.40 (1.11 to 1.69) 12.87
Subtotal (I =99.8%, P <0.001) = 4.90 (1.38 to 8.42) 100.00
Note: Weights are from random effects analysis
I I I I I
0 7 14 21 28 35

have suggested this may be due to role distribution, but
this finding is not universal.’***34 Recent research has also
suggested that men and women can experience different
stressors on deployment.> Studies that have looked at PTSD
by sex have found higher prevalence of PTSD and greater
perceived need for mental health care among nondeployed
women, compared with men.’*¥” Two studies®*** that have
looked at the interaction between sex and combat exposure
for PTSD have found that women with high levels of
exposure were at higher risk of PTSD, compared with men
at the same level of exposure. Women have been shown
to experience the same PTSD rate as men, even when the
level of trauma exposure is similar," but these results may
be affected by women not having a combat role. However,
the lack of sex difference fits with research that has been
carried out on sex differences in mental health prevalence in
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the general population, which has shown that some of these
differences disappear when controlling for occupation.*

Most Western militaries have seen their reserve forces
increasingly supplement the regular forces in operations
abroad. Research has shown that there are several differences
between the reserve and regular forces, both in the context
of their deployments and in their experiences after coming
back home.*'*> Concerns have been raised about the mental
health risks of deployment for reserve personnel, and
studies have found that rates of PTSD are higher among
reserve and National Guard personnel, compared with
regular active-duty personnel who were deployed to Iraq
and Afghanistan.**# Recent US research has also found
that rates of PTSD among reserve and National Guard
personnel increase significantly during the year after their
return from deployment, above the increases that have been
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Figure 4 Prevalence of posttraumatic stress disorder stratified by sex

%
Study % (95% Cl) Weight
Male
Cabrera et al.%® - 13.50 (12.13 to 14.87) 11.26
Engelhard et al.®® T 1.49 (-0.56 to 3.55) 10.99
Maguen et al.®® - 17.81 (16.90 to 18.73) 11.39
Martin et al.” . 10.54 (10.41 to 10.68) 11.50
Phillips et al.® —— 10.80 (8.51 to 13.09) 10.87
Polusny et al.” — 13.96 (11.65 to 16.26) 10.86
Riviere et al.”” —— 25.05 (22.78 to 27.33) 10.87
Woodhead et al.™ - 4.10 (3.52 t0 4.68) 11.46
van Zuiden et al.®! —_— 8.75 (6.33 to 11.16) 10.80
Subtotal (I>=99.2%, P < 0.001) <> 11.75 (8.53 to 14.98) 100.00
Female
Maguen et al.® —_— 17.87 (14.68 to 21.06) 22.62
Martin et al.” L4 10.29 (9.90 to 10.68) 25.93
Polusney et al.”® _— 11.43 (3.98 to 18.88) 14.33
Riviere etal.” * 17.95 (9.43 to 26.47) 12.60
Woodhead et al.™ —_ 4.80 (2.78 to 6.82) 24.53
Subtotal (I?=92.5%, P < 0.001) <> 11.78 (7.57 to 16.00) 100.00
Note: Weights are from random effects analysis
I I I I I
0 7 14 21 28 35

found in regular personnel.*** UK research has found that,
although deployment to Iraq and Afghanistan is associated
with PTSD in reserve personnel, prevalence rates of PTSD
are similar between regular and reserve personnel deployed
to the later operations in Iraq and Afghanistan.! UK reserves
continue to experience difficulties with the transition from
military deployment to civilian life, including being more
likely than regular personnel to feel unsupported by the
military and to have difficulties with social functioning
in the postdeployment period.*® Despite these differences
found within studies, we did not find a significant difference
in the prevalence of probable PTSD between regular (11%)
and reserve or National Guard (15%) personnel deployed to
Iraq and Afghanistan.

Both UK and US studies of PTSD have found increased risk
in army personnel deployed to Iraq and Afghanistan.*4
Several US studies have also found higher prevalence of
PTSD in marines deployed to Iraq and Afghanistan.** A
US study found that combat exposure and trauma history
varied by service, with higher levels of exposure among
army, marines, and National Guard personnel, compared
with navy personnel.® In contrast, UK research has shown
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that prevalence rates of PTSD are lower among Royal
Marine, compared with Army, personnel deployed to Iraq.*
In this review, we found that army (13%) and marine
personnel (10%) had the highest prevalence of probable
PTSD cases, although these 2 groups also had the broadest
range in prevalence, in particular the army (between 2% and
31%). They were followed by the navy (7%), which had a
lower pooled prevalence compared to the army, and finally
the air force (3%), which had a lower pooled prevalence,
compared with all 3 of the other services.

Limitations

Our review aimed to compare probable PTSD case prevalence
after deployments to Iraq and Afghanistan. However, as
an increasing proportion of personnel have deployed on
multiple occasions and to both theatres, there is likely to be
some overlap. Therefore, it is not possible to draw a clear-cut
conclusion regarding differences in prevalence of probable
PTSD between deployments to Iraq and Afghanistan.

A second limitation is that we were unable to include papers
published in a language other than English. However,
this only excluded a small number of papers (17 out of

www.LaRCP.ca
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Figure 5 Prevalence of posttraumatic stress disorder stratified by enlistment status

%

Study % (95% CI) Weight
Regular, active duty
Adler et al.%! —_—— 17.73 (12.48 to 22.99) 2.77
Bliese et al.®” — 5.05 (3.08 to 7.02) 3.32
Bray et al.5 - 12.40 (10.83t0 13.97)  3.36
Cabrera et al.%® - 13.50 (12.13 to 14.87) 3.38
Duma et al.%” — 5.00 (2.97 to 7.03) 3.31
Engelhard et al.®° —— 1.49 (-0.56 to 3.55) 3.31
Fearetal.’ ® 3.87 (3.37 t0 4.36) 343
Highfill-McRoy et al.®2 L J 2.99 (2.87 to 3.10) 3.43
Hoge et al.5 - 1259 (11.01t0 14.17)  3.36
Kim et al.®s - 14.50 (13.48 to 15.53) 3.40
Lapierre et al.®” (Afghanistan) — 30.00 (27.89 to 32.11) 3.30
Lapierre et al.®” (Iraq) — 31.00 (29.10 to 32.90) 3.33
Luxton et al.5® - 15.53 (14.17 to 16.89) 3.38
Maguen et al.24 °" 31 - 22.00 (20.46 to 23.54) 3.36
Maguen et al.*° - 17.82 (16.94 to 18.70) 3.41
Martin et al.”® 9.77 (9.62 t0 9.93) 343
Milliken et al.*® ® 16.72 (16.42 to 17.03) 343
Mulligan et al.”* - 3.27 (1.86 t0 4.68) 3.37
Peterson et al.”® * 4.13 (3.54 t0 4.72) 342
Phillips et al.?® 10.80 (8.51 to 13.09) 3.28
Rona et al.”® - 1.94 (0.90 to 2.99) 3.40
Shen et al.” (Afghanistan) - 5.00 (3.67 to 6.33) 3.38
Shen et al.”® (Iraq) 10.00 (9.52 to 10.48) 343
Shen et al.®° ® 0.84 (0.82 to 0.86) 343
Thomas et al.*? - 16.55 (15.40 to 17.71) 3.39
Vasterling et al.®? —_— 12.00 (9.54 to 14.46) 3.26
Warner et al.& - 7.71 (6.45t0 8.97) 3.39
Warner et al.®* —— 17.88 (14.11 to 21.65) 3.05
Wright et al.® —_—— 12.20 (9.39 to 15.01) 3.21
van Zuiden et al.8' —_—— 8.75(6.33 to 11.16) 3.27
Subtotal (I2 = 99.9%, P < 0.001) > 11.35 (9.37 to 13.33) 100.00
Reserve, national guard
Allison-Aipa et al.> L 2 15.78 (15.46 to 16.09) 8.03
Fearetal.' - 4.53 (3.22 t0 5.83) 7.93
Ferrier-Auerbach et al.%' - 7.00 (6.03 to 7.97) 7.98
Kim et al 85 —— 13.05 (11.35t0 14.75)  7.86
Kiine et al.%¢ —_—— 13.92 (11.211016.63)  7.60
Marshall et al.®® - 7.27 (5.63 t0 8.91) 7.87
Martin et al.”® 11.67 (11.46 to 11.88) 8.04
Milliken et al.*® ® 24.51 (24.04 to 24.98) 8.02
Polusney et al.”® —— 13.71 (11.51 to 15.91) 7.75
Polusney et al.” ——— 13.75 (10.14 to 17.37) 7.30
Riviere et al.” —— 24.68 (22.47 to 26.88) 7.75
Thomas et al.*? —— 24.55 (22.92 to 26.19) 7.88
Vasterling et al.8? —_—— 14.00 (7.33 to 20.67) 5.98
Subtotal (12 = 99.6%, P < 0.001) P 1450 (1127 t0 17.72)  100.00
Note: Weights are from random effects analysis
| | | | |
0 7 14 21 28 35
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Figure 6 Prevalence of posttraumatic stress disorder stratified by service

%
Study % (95% Cl) Weight
Army
Adler et al.5' . 2 17.73 (12.48 to 22.99) 242
Allison-Aipa et al.® L ) 15.78 (15.46 to 16.09) 2.78
Bliese et al.5" e — 5.05 (3.08 to 7.02) 273
Cabrera et al.*® —— 13.50 (12.13 to 14.87) 2.76
Castro et al.?* (Army) e — 17.00 (14.97 to 19.03) 2.72
Duma et al.5" e — 5.00 (2.97 t0 7.03) 2.72
Eisen et al.® —— 15.00 (11.23 to 18.77) 2.59
Engelhard et al.* ——— 6.78 (4.11 t0 9.46) 268
Engelhard et al.** (SFIR 3) . 11.49 (6.35 to 16.62) 2.44
Engelhard et al.* (SFIR 4) _._ 3.10 (0.11 to 6.09) 2.66
Engelhard et al.** (SFIR 5) L 3.23(-1.17107.62) 2.52
Engelhard et al.® ‘-.— 1.49 (-0.56 to 3.55) 272
Ferrier-Auerbach et al 5! —— 7.00 (6.03 to 7.97) 2.77
Hoge et al. (Afghanistan) —— 6.19 (5.12t0 7.25) 2.77
Hoge et al.® (Iraq) —.— 12.94 (10.72 to 15.16) 27
Hoge et al.”* —— 14.20 (12.84 to 15.57) 2.76
Kim et al.® - 12.48 (11.64 to 13.31) 277
Kiine et al.¢ e — 13.92 (11.21 to 16.63) 268
Lapierre et al.5" (Afghanistan) —.— 30.00 (27.89 to 32.11) 272
Lapierre et al.¢" (Iraq) ——— 31.00 (29.10 to 32.90) 2.73
Luxton et al.®® —— 15.53 (14.17 to 16.89) 2.76
Maguen et al.+or3t —— 22,00 (20.46 to 23.54) 275
Maguen et al.% - 17.82 (16.94 to 18.70) 2.77
Marshall et al.® —— 7.27 (5.63 t0 8.91) 274
Martin et al.” L J 12.79 (12.62 to 12.96) 278
Milliken et al.* L ) 19.54 (19.28 to 19.80) 278
Polusny et al.’s —— 13.71 (11.51 to 15.91) 2.71
Polusny et al.” —— 13.75 (10.14 to 17.37) 2.60
Riviere et al.” —.— 24.68 (22.47 to 26.88) 27
Shen et al.® L J 4.41(4.29 to 4.53) 278
Thomas et al.*2 —— 18.82 (17.79 to 19.85) 2.77
Vasterling et al.® —.— 12.00 (9.71 to 14.29) 271
Warner et al.®* —.— 7.71(6.45 t0 8.97) 276
Warner et al & —— 17.88 (14.11 to 21.65) 2.59
Wood et al % e — 15.84 (14.21 to 17.48) 2.75
Wright et al.2 ——— 12.20 (9.39 to 15.01) 267
van Zuiden et al.? * 8.75(6.33 to 11.16) 270
Subtotal (12 = 99.8%, P <0.001) <> 13.19 (10.92 to 15.46) 100.00
Marines
Booth-Kewley et al.** e — 17.14 (15.28 to 19.01) 13.92
Castro et al.?* (Marines) _.— 14.00 (10.78 to 17.22) 12.31
Eisen et al 5 . 4 P 25.00 (8.03 0 41.97) 247
Highfill-McRoy et al.®? L J 2.99 (2.87 to 3.10) 14.90
Hoge et al.* (Iraq) ——— 12.21 (9.95 to 14.46) 13.51
Martin et al.” L 11.25 (10.86 to 11.64) 14.85
Phillips et al.?s ——— 10.80 (8.51 to 13.09) 13.46
Shen et al.® ® 3.51(3.27 t0 3.75) 14.88
Subtotal (I = 99.6%, P <0.001) -_— 10.39 (7.69 to 13.10) 100.00
Navy
Eisen et al.® —— 5.90 (1.7 to 10.03) 9.80
Hoge et al.?? (Afghanstan) . 4.67 (4.35t0 4.99) 15.26
Hoge et al.?? (Iraq) . 9.80 (9.68 t0 9.93) 15.31
Martin et al.” - 8.92(8.23t09.61) 15.08
Shen et al.” (Afghanistan) + 5.00 (3.67 to 6.33) 14.47
Shen et al.™ (Iraq) L J 10.00 (9.52 to 10.48) 15.20
Shen et al.® - 6.46 (5.53 t0 7.39) 14.89
Subtotal ( = 99.4%, P <0.001) - 7.34 (5.19 t0 9.50) 100.00
Air Force
Eisen et al.® _ 9.50 (3.78 to 15.22) 2.30
Martin et al.” L J 1.88 (1.74 t0 2.01) 34.09
Peterson et al.” -.- 4.13 (3.54 10 4.72) 29.95
Shen et al.®® L J 1.34 (1.12 to 1.56) 33.66
Subtotal (12 = 96.5%, P <0.001) <> 2.55 (1.65 to 3.44) 100.00
Note: Weights are from random effects analysis
| | | | |
0 7 14 21 28 35
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1818). Third, it was necessary to include papers with
both population samples and convenience samples in the
evidence base to improve the power of the analysis. Fourth,
most of the included papers focused on US military samples.
The length of a single deployment is usually longer in the
US military than for other allied forces, which may affect
prevalence. Fifth, we were unable to control for other
covariates in stratified analysis.

Finally, only 4 studies reported the probable PTSD
prevalence separately for air force personnel, limiting the
conclusions that can be drawn regarding the prevalence of
probable PTSD in this service.

Note, there was significant heterogeneity in all the
subgroup analyses, and the P statistics indicate that the
proportion of variation in the pooled estimate attributable
to heterogeneity was large. We were unable to account for
multiple subgroups in our analyses, and other sources of
heterogeneity include country, which we were not able to
assess, owing to small numbers of non-US studies, year
of study, variability in the use of an assessment tool, the
time of postdeployment assessment, and other factors
that may have spuriously increased heterogeneity. There
were numerous methodological differences between
studies regarding the length of time for which symptoms
were required to have occurred before a participant was
considered a case, owing to various measures used to assess
PTSD. High heterogeneity is an often unavoidable cause for
caution in the interpretation of results, and should be kept
in mind when considering the results of this meta-analysis.

In addition to differences between samples of combat- and
noncombat-deployed personnel, we also found differences
in probable PTSD prevalence across studies for theatre
of deployment, with higher prevalence among personnel
deployed to Iraq, and by service, with the highest prevalence
rates for the army and the marines. Service may represent an
area of variation and differences in prevalence of probable
PTSD among services are likely to reflect differences in
tasks and involvement in the conflict to which personnel
were deployed. Despite the large body of research on PTSD
in personnel deployed to Iraq and Afghanistan, there are
areas where more research into subgroup variation is needed
to reach a conclusion regarding the underlying causes, and,
contrary to findings from within-study comparisons, we did
not find a difference in prevalence for regular active-duty
and reserve or National Guard personnel.

Conclusions

While role on deployment is an important factor for
prevalence of probable PTSD, it is not the only source of
differences. Categorizing studies according to deployment
location and branch of service identified differences
among subgroups that provide further support for factors
underlying the development of PTSD, but heterogeneity
between studies means that further research is required to
fully explore this issue.
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