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Background. Post-traumatic stress disorder (PTSD) has been called one of the signature injuries of the Iraq War. In

this review prevalence estimates of PTSD are summarized and discrepancies are discussed in relation to method-

ological differences between studies.

Method. We searched for population-based studies with a minimum sample size of 300. Studies based on help-

seeking samples were excluded. We identified 60 possible papers, of which 19 fulfilled the inclusion criteria. Preva-

lence estimates and study characteristics were examined graphically with forest plots, but because of high levels of

heterogeneity between studies, overall estimates of PTSD prevalence were not discussed.

Results. The prevalence of PTSD in personnel deployed to Iraq varied between 1.4% and 31%. Stratifying studies by

PTSD measure only slightly reduced the variability in prevalence. Anonymous surveys of line infantry units reported

higher levels of PTSD compared to studies that are representative of the entire deployed population. UK studies tend

to report lower prevalence of PTSD compared with many US studies ; however, when comparisons are restricted to

studies with random samples, prevalences are similar. US studies that have assessed personnel more than once since

return from deployment have shown that PTSD prevalence increases over the 12 months following deployment.

Conclusions. Differences in methodologies and samples used should be considered when making comparisons of

PTSD prevalence between studies. Further studies based on longitudinal samples are needed to understand how the

prevalence of PTSD changes over time.
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Introduction

Research has shown consistently that exposure to

combat is associated with an increased risk of post-

traumatic stress disorder (PTSD). Prior to 1980 the

links between combat and acute breakdown were well

known, but the role of combat as opposed to predis-

position in the genesis of longer-term disorder was

more controversial (Jones &Wessely, 2007). After 1980

and the introduction of PTSD into DSM-III, studies

started to retrospectively link the newly defined dis-

order to service during the Vietnam War. Two large

epidemiological studies of Vietnam veterans varied

greatly in their reported prevalence of PTSD; lifetime

prevalence has been reported between 14.7% and

30.9%, and current prevalence of PTSD in the late

1980s was reported as 2.2% compared to 15.2% (CDC,

1988; Kulka et al. 1988). This controversy has led to

debate regarding the true prevalence of PTSD. A re-

analysis of a subsample of the National Vietnam

Veterans Readjustment Study (NVVRS) with data

from diagnostic examinations resulted in a lifetime

prevalence of 18.7% and a current prevalence of 9.1%

10–12 years after the war (Dohrenwend et al. 2006).

These differences in estimates of PTSD prevalence are

of interest to research of current combat deployments,

including policy makers, planners and health service

providers in the Armed Forces and the wider com-

munity.

There are several methodological issues, such as

the sample and measurements used, that impact on

the validity of a prevalence estimate (Boyle, 1998). The

sampling frame and population studied impact on

the generalizability of the estimate. Sample bias is an

important issue in military studies, which focus on

young males who are highly mobile and difficult to

contact and engage (thus representing low-responding

populations). The use of self-report measures is com-

mon practice in epidemiological surveys as these
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are time-saving and cost-effective. However, these

measures are rarely validated in samples appropriate

for the purposes of population screening, and the

specificity and sensitivity of the measure is dependent

on the true prevalence in the population (Terhakopian

et al. 2008). For PTSD prevalence studies, the time

elapsed between the assessment and the exposure

may also cause variability in the prevalence estimates

(Bliese et al. 2007).

The 2003 Iraq War has stimulated a new round of

interest in the psychological effects of combat, not least

given the numbers of personnel involved, and that

far from being a ‘short sharp shock and awe’ similar

to the 1991 Gulf War, it has developed into a pro-

longed counter-insurgency operation involving far

more direct combat exposure than was ever predicted.

The results of studies of participating military per-

sonnel have shown large variability in the prevalence

of PTSD. In particular, several studies have shown

that there is a difference in rates between UK and US

military personnel, with UK studies reporting lower

rates of PTSD (Grieger et al. 2006 ; Hoge et al. 2006,

2007 ; Hotopf et al. 2006). This difference, although not

examined systematically, has been suggested as being

due to differences between the USA and UK with re-

gard to deployment experiences, sociodemographics

and the study methodology used (Hoge & Castro,

2006 ; Hotopf et al. 2006).

This paper presents a systematic and quantitative

review of the prevalence of PTSD in members of

the Coalition Forces who have served in Iraq since

the advent of the war in 2003, and we explain some

of the variability in prevalence of PTSD in relation to

methodological differences between studies.

Method

Literature search

Literature searches were carried out by one of the

authors (J.S.) on 2 June 2009 using Medline, EMBASE

and PsychINFO electronic databases with PubMed,

OvidSP and ISI Web of Knowledge search engines to

identify studies of PTSD in military personnel who

had been deployed to Iraq.

Search terms included key words regarding PTSD,

the military and deployments in Iraq. All search terms

were used as free text terms, and combined with

Boolean operators : (posttraumatic stress disorder

OR PTSD OR stress disorder OR acute stress) AND

(military OR armed services OR soldiers OR veterans)

AND (Iraq OR Operation Iraqi Freedom OR OIF

OR TELIC). Operation Iraqi Freedom (OIF) is the US

codename for operations in Iraq, and TELIC is the

UK codename for operations in Iraq; TELIC 1 refers to

the first phase of the IraqWar, between 18 January and

28 April 2003, and subsequent UK operations are

called TELIC 2, TELIC 3, and so on. Relevant pub-

lished citations, including published reports, were

pursued from articles obtained and from reviews

published recently (Tanielian & Jaycox, 2008). After

excluding all duplicates, the literature searches ident-

ified 518 studies.

Studies identified

Studies were included if they reported on the preva-

lence of PTSD in military personnel who had deployed

to Iraq, or if they reported the prevalence for a com-

bined sample of personnel who had deployed to either

Iraq or Afghanistan. Peer-reviewed articles and pub-

lished reports were included. Selection criteria were

applied to include studies with a sample size of

no300, but studies based on help-seeking samples

or restricted to personnel currently in treatment or

suffering from a severe injury were excluded. The use

of broad search terms resulted in a large number of

papers that were not relevant after abstracts were

examined. Sixty papers were identified as possibly

relevant articles. These were reduced to 19 papers

selected for inclusion in the review (Table 1), after the

selection criteria were applied.

The 41 references that were not included in the

review were excluded because : 13 studies did not fit

the sample size criteria (Turner et al. 2005 ; Engelhard

et al. 2007a, b, 2008; Erbes et al. 2007 ; Helmer et al. 2007;

Jakupcak et al. 2007, 2008 ; Kolkow et al. 2007; Felker

et al. 2008 ; Pietrzak et al. 2009a, b ; Renshaw et al. 2009) ;

five studies had not reported the prevalence of PTSD

(Engelhard & van den Hout, 2007 ; Wright et al. 2007 ;

Fontana & Rosenheck, 2008 ; Peterson et al. 2008 ;

Riddle et al. 2008) ; 10 studies were based on sub-

samples of larger studies (Browne et al. 2007 ; Iversen

et al. 2008 ; Jones et al. 2008 ; Smith et al. 2008b ;

Vasterling et al. 2008 ; LeardMann et al. 2009 ; Rona

et al. 2009a, b ; Smith et al. 2009 ; Wilson et al. 2009) ;

12 studies used treatment samples (Kang & Hyams,

2005 ; Grieger et al. 2006; Rundell, 2006; Gahm et al.

2007 ; Rosenheck & Fontana, 2007 ; Seal et al. 2007,

2008 ; Larson et al. 2008 ; McDonald et al. 2008 ;

McGhee et al. 2008, 2009 ; Schneiderman et al. 2008) ;

and one study reported the prevalence for repeated

assessments and provided insufficient information

to calculate the adjusted standard errors (Shen et al.

2009).

Extraction of data and analyses

The sample size and the prevalence of PTSD were

extracted from all studies, and the standard error of
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the prevalence was calculated. For some studies the

denominator was not provided, the standard error

was then estimated based on the prevalence and the

numerator. Where possible, PTSD prevalence and the

corresponding standard error were also extracted

for enlistment type (regular or reserves). For studies

that assessed personnel more than once (Bliese et al.

2007 ; Milliken et al. 2007), only one prevalence was

extracted for inclusion in the meta-analyses ; this de-

cision was made to ensure independence between

studies. We also excluded the study by Hoge et al.

(2007) from the meta-analyses because the study

followed up approximately the same sample ana-

lysed in an earlier study (Hoge et al. 2004). However,

for the examination of changes to the PTSD preva-

lence with time since return from deployment, we

included both the study by Hoge et al. (2007) and all

prevalence estimates for studies that assessed person-

nel more than once (Bliese et al. 2007 ; Milliken et al.

2007).

The prevalence of PTSD was assessed across

studies and sources of variability were examined by

subgroup analyses (Thompson & Higgins, 2002).

Random effects models were fitted to account for

residual heterogeneity not explained by the stratifi-

cation, and forest plots were generated in Stata 10

(Stata Corporation, USA) with the metan command.

Heterogeneity was assessed with I2, which is an esti-

mate of the variability in results across studies that

can be attributed to heterogeneity as opposed to

chance (Higgins et al. 2003). I2 ranges between 0% and

100%, and suggested benchmarks characterize <25%

as low, 25–50% as modest, and >50% as high hetero-

geneity.

Results

There is a high level of variability in prevalence of

PTSD between studies of military personnel deployed

to Iraq; this is displayed with a forest plot of the

studies described in Table 1 (Fig. 1). The overall

heterogeneity between the studies was very high,

I2=99.9%.

The variability between studies remained high after

stratifying for study type and time of follow-up; for

example, the prevalence of PTSD in non-deployed

and pre-deployed samples was highly heterogeneous

(I2=96.9%). However, unlike rates in the post-

deployment samples, pre- and non-deployed rates of

PTSD were fairly consistent (prevalence ranged be-

tween 2% and 5.6%). This suggests that the discrep-

ancy in PTSD prevalence is particularly relevant for

post-deployment samples.

The group of studies based on non-random surveys

had the highest rates of PTSD (between 5.1% and

31%). This group included studies conducted on line

infantry units exposed to direct ground combat. There

were two outliers within this group (Bliese et al. 2007 ;

Lapierre et al. 2007). These two studies differed from

the rest of the group in that both were on-the-record

surveys ; the study by Lapierre et al. (2007) assessed

PTSD with a different measure, the Screen for Post-

traumatic Stress Symptoms (SPTSS), and the study by

Bliese et al. (2007) sampled data from one military unit.

If these two studies are excluded, the range of PTSD

prevalence is more consistent and lies between 10.3%

and 17%; however, the heterogeneity remained high

(I2=83.4%).

Studies that were based on random samples tended

to report lower prevalence of PTSD, between 2.1% and

13.8%. There was large heterogeneity in prevalence

between these studies, which is partly due to differ-

ences in the method of assessing PTSD, and also to

differences in the population studied, as this group

included two UK-based studies that reported the

lowest prevalence of PTSD.

Studies based on population samples carried out

shortly after return from deployment tended to re-

port a lower prevalence [ranging between 9.8% and

12.1%, with a Primary Care PTSD Screen (PC-PTSD)

score of 2 as the cut-off] compared to studies based

on non-random surveys, but reported higher preva-

lence compared to most studies based on random

samples. Two studies in this group also reported

PTSD prevalence assessed with the PC-PTSD and a

score of 3 as cut-off (Hoge et al. 2006 ; Milliken et al.

2007), resulting in prevalence comparable to those

reported in studies based on random samples

(between 4.8% and 6.3%). However, there are insuf-

ficient numbers of studies based on population

samples to draw any conclusions about differences in

PTSD prevalence.

Differences in PTSD prevalence by level of combat

exposure

There was insufficient information available in the

studies included in this review to compare PTSD

prevalence by the level of combat exposure. The stu-

dies based on non-random surveys of line infantry

units generally constitute high combat samples com-

pared to the studies based on random samples of the

deployed military population, as these include per-

sonnel from the Navy and Air Force as well as from

the Army and Marine forces. The studies that were

based on line infantry units generally reported higher

prevalence of PTSD (Fig. 1), but these studies also

differed from the remainder of the studies on several

aspects of study design (e.g. assessment method and

PTSD measure).
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Table 1. Description of the 19 studies included in the review

Reference Population studied

Interval between

deployment

and assessment Anonymity

Measure

of PTSD n Prevalence estimate of PTSD

Non-random surveys

Bliese et al. 2007 US active duty Army soldiers, who had

returned from a 12-month deployment to Iraq.

Assessments were carried out as part of a

7-day reintegration programme in February

and March 2004. A random sample of the

original group was reassessed 120 days later

as part of a psychological screening

programme

0 and 4 months No PCL with

DSM-IV

criteria and

score of 50

Iraq deployed : 509 0 months : 1.4%

Psychological

Services

4 months : 5.1%

Cabrera et al.

2007

US active duty male soldiers who served in

infantry and support units assessed before,

in 2003, and after deployment to Iraq, in 2004.

The sample was identified through contact

with the soldiers’ leaders

3 months Yes PCL with

DSM-IV

criteria and

score of 50

Iraq deployed : 2392 Iraq deployed : 13.5%

American Journal

of Preventive

Medicine

Non-deployed : 4529 Non-deployed : 5.6%

Castro &

McGurk, 2007

MHAT-IV. US Army soldiers and Marines

who were assessed between 28 August and

3 October 2006 during deployment in Iraq.

Soldiers and marines from all Iraqi regions,

where large numbers of US ground forces

were based, were included in the sample

0 months

(during

deployment)

Yes PCL with

DSM-IV

criteria and

score of 50

Iraq deployed,

Army soldiers : 1320

Iraq deployed,

Army soldiers : 17%

Traumatologya Iraq deployed,

Marines : 447

Iraq deployed, Marines : 14%

Hoge et al. 2004 US Army soldiers and Marines, who served in

Iraq. Responses obtained from comparable

combat units before, in January 2003, and after

deployment, in March 2003/December 2003/

October–November 2003. The sample was

drawn from two Army infantry brigades and

two marine battalions

3–4 months Yes PCL with

DSM-IV

criteria and

score of 50 or

DSM-IV

criteria alone

Iraq deployed : 1692 DSM-IV criteria and score of 50

New England

Journal of

Medicineb

Non-deployed : 2530 Iraq deployed : 12.6%

Non-deployed : 5.0%

DSM-IV criteria

Iraq deployed : 18.9%

Non-deployed : 9.4%
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Hoge et al. 2007 US Army soldiers surveyed post-deployment to

Iraq (roughly the same sample of Army

soldiers that was included in Hoge et al. 2004)

12 months Yes PCL with

DSM-IV

criteria and

score of 50

Iraq deployed : 2863 Iraq deployed : 16.6%

American Journal

of Psychiatry

Lapierre et al.

2007

US Army soldiers who served in Iraq, who

participated in a 2-week, Army-sponsored,

reintegration training programme. Responses

obtained between February and July 2005

1–2 months No SPTSS Iraq deployed : 2266 Iraq deployed : 31%

Journal of

Traumatic Stress

MHAT, 2003 MHAT-I. A non-random sample of US Army

soldiers serving in Iraq who completed the

Soldier Well-being Survey while on

deployment, between 27 August and

30 September 2003

0 months

(during

deployment)

Yes PCL with

DSM-IV

criteria and

score of 50

Iraq deployed : 756 Iraq deployed : 15.2%

Report Regulars : 544 Regulars : 16%

Reserves : 212 Reserves : 12%

MHAT-II, 2004 MHAT-II. A non-random sample of US Army

soldiers serving in Iraq who completed the

Soldier Well-being Survey while on

deployment, between 28 August and

18 October 2004

0 months

(during

deployment)

Yes PCL with

DSM-IV

criteria and

score of 50

Iraq deployed : 2064 Iraq deployed : 10.3%

Report

MHAT-III, 2006 MHAT-III. Non-random sample of US Army

soldiers serving in Iraq. Assessment was

carried out during deployment, between

October and November 2005

0 months

(during

deployment)

Yes PCL with

DSM-IV

criteria and

score of 50

Iraq deployed : 1124 Iraq deployed : 13.6%

Report

MHAT-V, 2008 MHAT-V. Non-random sample of US Army

soldiers serving in Iraq. Sampling primarily

targeted line companies within Brigade

Combat Teams. Assessment was carried out

during deployment, between 2 September and

23 October 2007

0 months

(during

deployment)

Yes PCL with

DSM-IV

criteria and

score of 50

Iraq deployed : 2195 Iraq deployed : 15.2%

Report

Population studies

Hoge et al. 2006 US Army soldiers and Marines, who served in

Iraq and who completed the Post-Deployment

Health Assessment (PDHA) upon return from

deployment. Responses obtained between

1 May 2003 and 30 April 2004. Sample and

data obtained from the Defence Medical

Surveillance System (DMSS)

0 months

(immediately

on return from

deployment)

No Four-item

PC-PTSD

score of 2 or

3 as cut-off

Iraq deployed : 222 620 Cut-off of 2

Journal of the

American

Medical

Association

Iraq deployed : 9.8%

Cut-off of 3

Iraq deployed : 4.8%

Martin, 2007 US military personnel who completed a PDHA

in 2005 after deployment to Iraq. Sample and

data obtained from the DMSS

2 months No Four-item

PC-PTSD

score of 2

as cut-off

Iraq deployed : 222 183 Iraq deployed : 10.5%

Medical

Surveillance

Monthly Report

Regulars : 135 047 Regulars : 9.8%

Reserves : 87 136 Reserves : 11.7%

[continues overleaf
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Table 1 (cont.)

Reference Population studied

Interval between

deployment

and assessment Anonymity

Measure

of PTSD n Prevalence estimate of PTSD

Milliken et al.

2007

US soldiers who served in Iraq and who had

completed both the PDHA, immediately on

return from deployment, and the Post-

Deployment Health Reassessment (PDHRA),

6 months later, from the same deployment.

Responses obtained between 1 June 2005 and

31 December 2006

0 and 6 months No Four-item

PC-PTSD

score of 2 or

3 as cut-off

Iraq deployed : 88 235 Cut-off of 2

Journal of the

American

Medical

Associationc

Regulars : 56 350 Iraq deployed PDHA: 12.1%

Reserves : 31 885 Regulars PDHA: 11.8%

Reserves PDHA: 12.7%

Iraq deployed PDHRA: 19.5%

Regulars PDHRA: 16.7%

Reserves PDHRA: 24.5%

Cut-off of 3

Iraq deployed PDHA: 6.3%

Regulars PDHA: 6.2%

Reserves PDHA: 6.6%

Iraq deployed PDHRA: 11%

Regulars PDHRA: 9.1%

Reserves PDHRA: 14.3%

Studies with a random sampling frame

HPA&E, 2006 US soldiers who served between January 2003

and January 2004, personnel who were

deployed to Iraq or Afghanistan were

compared with those who did not. Sample

was stratified by age, gender, service branch,

rank and combat role to match the deployed

population as of April 2004. Prevalence rates

were weighted to reflect the sampling strategy

Not stated, but

within 6

months

No PCL-M with

DSM-IV

criteria and

score of 50

Iraq/Afghanistan

deployed : 1382

Iraq/Afghanistan deployed : 7.3%

TRICARE

Management

Report

Non-deployed : 1342

Non-deployed : 4.1%

Schell &

Marshall, 2008

A Random Digit Dialing (RDD)-based sample

of personnel who had deployed to Iraq or

Afghanistan prior to August 2007. Telephone

interviews were carried out between August

2007 and January 2008. The analytical sample

also included 27 personnel who volunteered

to participate in the research through the

Military Officers’ Association of America and

the Iraq and Afghanistan Veterans of America.

Prevalence rates were weighted to reflect the

sampling strategy

o18 months for

majority of

sample

No PCL-M with

DSM-IV

criteria

Iraq/Afghanistan

deployed : 1965

Iraq/Afghanistan

deployed : 13.8%

RAND Report
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Hotopf et al.

2006

KCMHR cohort study of UK active duty and

reserve personnel who served during

18 January 2003 and 28 June 2003, 46% had

deployed to Iraq (TELIC 1) and 54% did not

deploy or deployed elsewhere (Era).

The sample was stratified by service and

enlistment type. Prevalence rates were

weighted to reflect the sampling strategy. Data

were collected with a postal survey between

June 2004 and March 2006

o12 months for

majority of

sample

No PCL-C with

score of 50 as

cut-off or

DSM-IV

criteria and

score of 50

(no difference

so data not

repeated)

Iraq deployed

(TELIC 1) : 4722

Iraq deployed (TELIC 1) : 4%

Lancet Non-deployed : 5550

Non-deployed : 4%

Regulars : 3847

Regulars : 4%

Reserves : 766

Reserves : 6%

Rona et al. 2006 Randomly selected sample of UK Armed

Forces personnel recruited in 2002 for pre-

deployment screening. Soldiers who reported

PTSD symptoms at baseline were excluded.

The sample was followed up between June

2004 and March 2006, simultaneously with the

KCMHR cohort study (Hotopf et al. 2006)

o12 months for

majority of

sample

No PCL-C with

score of 50 as

cut-off

Iraq deployed : 669 Iraq deployed : 2.1%

British Medical

Journal

Pre-deployment : 2.0%

Smith et al. 2008a Millennium Cohort Study. Included US soldiers

who had deployed to Iraq or Afghanistan.

Soldiers who submitted the baseline

questionnaire after or during deployment and

those who reported PTSD symptoms at

baseline were excluded. Follow-up between

June 2004 and February 2006

Not stated No PCL-C with

DSM-IV

criteria and

score of 50

Iraq/Afghanistan

deployed : 11 558d
Iraq/Afghanistan deployed : 4.3%

British Medical

Journal Non-deployed : 36 889d
Non-deployed : 2.3%

Vasterling et al.

2006

Neurocognition Deployment Health Study.

Active duty US Army soldiers serving

between April 2003 and June 2005 assessed

before and after deployment to Iraq, non-

deployed soldiers were assessed at similar

time points (but PTSD rates were only

reported for the deployed sample)

2.5 months No PCL with

DSM-IV

criteria and

score of 50

Iraq deployed : 654 Iraq deployed : 11.6%

Journal of the

American

Medical

Association

DSM-IV, Diagnostic and Statistical Manual of Mental Disorders ; HPA&E, Health Program Analysis & Evaluation ; MHAT, Mental Health Advisory Team; PCL, PTSD Checklist ;

PCL-C, PTSD Checklist – Civilian Version ; PCL-M, PTSD Checklist – Military Version ; PC-PTSD, the Primary Care PTSD Screen ; SPTSS, Screen for Post-traumatic Stress Symptoms ;

KCMHR, King’s Centre for Military Health Research.
a Data were reported separately for Army soldiers and Marines and insufficient information was provided to report the prevalence for the two groups combined.
b The combined prevalence for Army and Marine personnel was estimated from the number of cases and combined sample size.
c The combined prevalence for regular and reserve personnel was estimated from the number of cases and combined sample size.
d Estimated from number of cases and prevalence estimat
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Differences in PTSD prevalence between anonymous

and on-the-record screening studies

Screening studies that use anonymous surveys tend

to report higher rates of PTSD compared to studies

that use on-the-record screening (Hoge et al. 2004,

2006). We examined whether anonymous versus non-

anonymous screening accounts for the differences in

PTSD prevalence (Fig. 2).

Heterogeneity was higher in the group of studies

that used on-the-record screening to assess PTSD,

compared to the group of studies that used anony-

mous screening. The group that used on-the-record

screening included studies that differed in sampling

frame and the measure of PTSD, whereas the group

of anonymous surveys used comparable sampling

strategies and the same measure to assess PTSD.

With the exception of one outlier (Lapierre et al.

2007), the group of studies with on-the-record screen-

ing tend to report lower rates of PTSD, compared to

the group of studies with anonymous screening. These

results are substantiated by a recent record review,

comparing on-the-record and anonymous screenings

of PTSD rates in military hospital employees at the

Naval Medical Centre San Diego (McLay et al. 2008).

PTSD was assessed with the PTSD Checklist (PCL),

scored according to DSM-IV criteria, and the reported

rate for the on-the-record screening (7.8%) was

half the reported rate for the anonymous screening

(15.7%). Although the results from this review are not

as striking as those reported by McLay et al. (2008),

there is support for higher rates of PTSD reported in

anonymous surveys.

Differences in PTSD prevalence by enlistment type :

regular and reserve personnel

Several studies have shown that reserve personnel re-

port higher levels of PTSD compared to regular per-

sonnel (Gray et al. 2002 ; Browne et al. 2007 ; Milliken

et al. 2007 ; Vogt et al. 2008). Therefore, we examine

whether the variability in PTSD rates between studies

of Iraq deployed personnel can be explained by the

differences in rates of PTSD between regular and re-

serve personnel (Fig. 3). Few studies reported the

prevalence of PTSD separately for regular and reserve

Percentage

 Study
Percentage
(95% CI)  % Weight

 Pre-deployment
 Cabrera et al. 2007 (pre-deployment) 5.60 (4.93–6.27)  16.9 
 HPA&E, 2006 (pre-deployment) 4.10 (3.04–5.16)  15.8 
 Hoge et al. 2004 (pre-deployment) 5.00 (4.15–5.85)  16.5 
 Hotopf et al. 2006 (non-deployed) 4.00 (3.48–4.52)  17.2 
 Rona et al. 2006 (non-deployed) 2.00 (0.94–3.06)  15.8 
 Smith et al. 2008a (pre-deployment) 2.30 (2.15–2.45)  17.7 

 Subtotal 3.83 (2.54–5.13)  100.0 

 Non-random surveys
 Bliese et al. 2007 (4 months) 5.10 (3.12–7.08)  10.0 
 Cabrera et al. 2007 13.50 (12.13–14.87)  10.1 
 Castro & McGurk 2007 (Army) 17.00 (14.97–19.03)  10.0 
 Castro & McGurk 2007 (Marines) 14.00 (10.78–17.22)   9.6 
 Hoge et al. 2004 12.60 (11.02–14.18)  10.1 
 Lapierre et al. 2007 31.00 (29.10–32.90)  10.0 
 MHAT I Team, 2003 15.20 (12.64–17.76)   9.8 
 MHAT II Team, 2005 10.30 (8.99–11.61)  10.2 
 MHAT III Team, 2006 13.60 (11.60–15.60)  10.0 
 MHAT V Team, 2008 15.20 (13.70–16.70)  10.1 

 Subtotal 14.75 (10.84–18.65)  100.0 

 Random samples
 HPA&E, 2006 7.30 (5.93–8.67)  17.2 
 Hotopf et al. 2006 4.00 (3.44–4.56)  18.8 
 Rona et al. 2006 2.10 (1.01–3.19)  17.9 
 Schell & Marshall, 2008 13.80 (11.10–16.50)  13.2 
 Smith et al. 2008 4.30 (3.93–4.67)  19.0 
 Vasterling et al. 2006 11.60 (9.15–14.05)  14.0 

 Subtotal 6.64 (4.88–8.40)  100.0 

 Population studies
 Hoge et al. 2006 9.80 (9.68–9.92)  33.4 
 Martin 2007 10.50 (10.37–10.63)  33.4 
 Milliken et al. 2007 (0 months) 12.10 (11.88–12.32)  33.1 

 Subtotal 10.80 (9.69–11.90)  100.0 

0 7 14 21 28 35

Fig. 1. Graphical display of PTSD prevalence stratified by study type and time of assessment.
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 Study
 Percentage
 (95% CI)  % Weight

 On the record

 Hoge et al. 2006   9.80 (9.68–9.92)   9.9 

 Milliken et al. 2007 (0 months)   12.10 (11.88–12.32)   9.9 

 Martin 2007   10.50 (10.37–10.63)   9.9 

 Lapierre et al. 2007   31.00 (29.10–32.90)   8.5 

 Vasterling et al. 2006   11.60 (9.15–14.05)   7.8 

 Bliese et al. 2007 (4 months)   5.10 (3.12–7.08)   8.4 

 HPA&E, 2006   7.30 (5.93–8.67)   9.1 

 Hotopf et al. 2006   4.00 (3.44–4.56)   9.7 

 Rona et al. 2006   2.10 (1.01–3.19)   9.4 

 Schell & Marshall, 2008   13.80 (11.10–16.50)   7.5 

 Smith et al. 2008a   4.30 (3.93–4.67)   9.8 

 Subtotal   9.89 (8.38–11.40)  100.0 

 Anonymous

 MHAT I Team, 2003   15.20 (12.64–17.76)  11.0 

 MHAT II Team, 2005   10.30 (8.99–11.61)  14.0 

 MHAT III Team, 2006   13.60 (11.60–15.60)  12.4 

 Castro & McGurk 2007 (Army)   17.00 (14.97–19.03)  12.3 

 Castro & McGurk 2007 (Marines)   14.00 (10.78–17.22)   9.3 

 MHAT V Team, 2008   15.20 (13.70–16.70)  13.6 

 Cabrera et al. 2007   13.50 (12.13–14.87)  13.9 

 Hoge et al. 2004   12.60 (11.02–14.18)  13.4 

 Subtotal   13.84 (12.29–15.39)  100.0 

Percentage

0 7 14 21 28 35

Fig. 2. Graphical display of PTSD prevalence stratified by the study sampling frame.

Percentage

0 7 14 21 28

 Study
 Percentage
 (95% CI)  % Weight

 Reserves

 MHAT I Team, 2003  12.00 (7.63–16.37) 23.9

Martin 2007  11.70 (11.49–11.91) 25.4

Milliken et al. 2007 (6 months)  24.50 (24.02–24.98) 25.4

Hotopf et al. 2006  6.00 (4.34–7.66) 25.2

 Subtotal  13.59 (4.90–22.28) 100.0

 Regulars

 MHAT I Team, 2003  16.00 (12.92–19.08) 23.3

Martin 2007  9.80 (9.64– 9.96) 25.6

Milliken et al. 2007 (6 months)  16.70 (16.39–17.01) 25.6

Hotopf et al. 2006  4.00 (3.39–4.61) 25.5

 Subtotal  11.53 (6.55–16.51) 100.0

Fig. 3. Graphical display of PTSD prevalence stratified by regular and reserve personnel.

PTSD after deployment to Iraq 375



personnel who had deployed to Iraq, and these studies

differ in sampling frame, the population studied and

the assessment of PTSD.

Heterogeneity was high within both groups, and

stratifying studies by enlistment type did not explain

the variability in PTSD prevalence. There was no in-

dication of differences in PTSD prevalence between

regular and reserve personnel in the one study that

assessed PTSD during deployment (MHAT, 2003).

Both the UK and US studies showed that there was a

differential effect for reserve as opposed to regular

personnel, with an increased risk of PTSD in reserve

personnel in the period following deployment (Hotopf

et al. 2006 ; Martin, 2007 ; Milliken et al. 2007).

Differences in PTSD prevalence by the measure

of PTSD

The majority of studies reporting PTSD rates have

used the PCL together with DSM-IV criteria, referred

to as PCL strict criteria. The strict criteria define cases

as those reporting a moderate or above level of one

intrusion symptom, three avoidance symptoms, and

two hyperarousal symptoms, in addition to scoring

o50. A few studies have used the PCL with a cut-off

score of 50, or the PC-PTSD with a cut-off score of 2.

One study used the PCL with DSM-IV criteria and no

cut-off score (Schell & Marshall, 2008), and one study

used the SPTSS (Lapierre et al. 2007).

Stratifying studies by the measure of PTSD showed

that variability is high between studies regardless

of the measure that was used (Fig. 4). The group of

studies that measured PTSD with the PCL with strict

criteria was highly heterogeneous. There were too

few studies that used other measures of PTSD to as-

sess the impact of PTSD measure on the prevalence

estimate.

Four studies have compared different cut-offs of the

same measure for assessing PTSD. Two studies that

assessed PTSD with the PC-PTSD reported estimates

for cut-offs of 2 and 3, which resulted in prevalence

ranging between 9.8% and 12.1% compared to 4.8%

and 6.3% (Hoge et al. 2006 ; Milliken et al. 2007). Hoge

et al. (2004) showed that the PCL with DSM-IV criteria

alone resulted in a much higher PTSD prevalence

(18.9%) compared to the PCL with strict criteria

Study
 Percentage
 (95% CI)  % Weight

PCL strict criteria
 Bliese et al. 2007 (4 months)   5.10 (3.12–7.08)   8.3 
 Hoge et al. 2004   12.60 (11.02–14.18)   8.4 
 MHAT I Team, 2003   15.20 (12.64–17.76)   8.1 
 Cabrera et al. 2007   13.50 (12.13–14.87)   8.5 
 MHAT II Team, 2005   10.30 (8.99–11.61)   8.5 
 MHAT III Team, 2006   13.60 (11.60–15.60)   8.3 
 Castro & McGurk 2007 (Army)   17.00 (14.97–19.03)   8.3 
 Castro & McGurk 2007 (Marines)   14.00 (10.78–17.22)   7.9 
 MHAT V Team, 2008   15.20 (13.70–16.70)   8.4 
 HPA&E, 2006   7.30 (5.93–8.67)   8.5 
 Smith et al. 2008a   4.30 (3.93–4.67)   8.6 
 Vasterling et al. 2006   11.60 (9.15–14.05)   8.2 

Subtotal   11.60 (8.48–14.73)  100.0 

PCL (cut off of 50)
 Hotopf et al. 2006   4.00 (3.44–4.56)  53.1 
 Rona et al. 2006   2.10 (1.01–3.19)  46.9 

Subtotal   3.11 (1.25–4.97)  100.0 

PC-PTSD (cut off of 2)
 Hoge et al. 2006   9.80 (9.68–9.92)  33.4 
 Martin 2007   10.50 (10.37–10.63)  33.4 
 Milliken et al. 2007 (0 months)   12.10 (11.88–12.32)  33.1 

Subtotal   10.80 (9.69–11.90)  100.0 

SPTSS
 Lapierre et al. 2007   31.00 (29.10–32.90)  100.0 

Subtotal   31.00 (29.10–32.90)  100.0 

PCL (DSM criteria)
 Schell & Marshall, 2008   13.80 (11.10–16.50)  100.0 

Subtotal   13.80 (11.10–16.50)  100.0 

Percentage

0 7 14 21 28 35

Fig. 4. Graphical display of PTSD prevalence stratified by PTSD measure.
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(12.6%). Hotopf et al. (2006) compared assessments

based on PCL with strict criteria and PCL with a cut-

off of 50 and found that there was no difference in

prevalence.

The study by Lapierre et al. (2007) is an outlier with

a prevalence rate of 31%; this is also the only study

that used the SPTSS to assess symptoms of PTSD. The

SPTSS is a recently developed questionnaire that has

been validated in a sample of psychiatric in-patients

(Carlson, 2001) and a sample of Bedouins who had

served in the Israeli defence forces (Caspi et al. 2007).

The psychometric properties of the SPTSS were

evaluated against the Structured Clinical Interview

for DSM-IV (SCID) and the Post-traumatic Stress Scale

(PSS). The results indicated that the SPTSS had good

convergent validity and sensitivity and a specificity

of 89% at a cut-off value of 5.5 (Caspi et al. 2007).

However, the SPTSS has not been widely used and it

is not known how it compares to commonly used

measures such as the PCL and the PC-PTSD.

Changes to the prevalence of PTSD with time since

return from deployment

Few studies have assessed the prevalence of PTSD

longitudinally (Fig. 5). Some studies have assessed

rates in a pre-deployed or non-deployed sample in

comparison with a deployed sample (Hoge et al. 2004 ;

Hotopf et al. 2006 ; Cabrera et al. 2007). However, there

are few (longitudinal) studies following the same

deployed personnel at more than one occasion.

Two US studies have assessed a group of deployed

personnel immediately upon return from deployment,

and again after 4 and 6 months respectively (Bliese

et al. 2007 ; Milliken et al. 2007). Both of these studies

indicated that rates of PTSD increase with time since

return from deployment. Further support for an in-

crease in PTSD rates comes from two US studies that

followed a sample of anonymous Army personnel

with assessments at 6 and 12 months post-deployment

(Hoge et al. 2004 ; Hoge et al. 2007). These two studies

showed a considerable increase in rates pre- to post-

deployment and suggest that rates continue to in-

crease post-deployment. However, these studies were

not able to link individuals and do not constitute a

longitudinal follow-up of personnel. There are only

limited data on changes in PTSD prevalence over time

in UK military personnel. The rate of PTSD among

personnel who were assessed at varying times post-

deployment did not differ from the pre-deployment

rate (Hotopf et al. 2006 ; Rona et al. 2006) ; these results

are in contrast to the US studies. However, these

analyses were based on a small sample, and a clearer

picture will not be available until the follow-up of the

entire cohort is completed later this year (Hotopf et al.

2006).

Discussion

Overall, these examinations of differences between

studies, in terms of the methods used and the preva-

lence of reported PTSD, indicate that there is large

heterogeneity across studies. This review has shown

that several factors relate to the variability in the

prevalence of PTSD. Pre-deployment samples tended

to have lower prevalence of PTSD compared to preva-

lence during and post-deployment. Studies based on

non-random anonymous surveys of line infantry units

using the PCL had the highest prevalence of PTSD.

Although these studies are not representative of the

deployed forces as a whole, they show a fairly con-

sistent prevalence, between 10% and 17%, of PTSD

among combat deployed troops. The prevalence

among population and random samples representa-

tive of all the deployed forces tends to be lower, at

2.1–11.6%. Exceptions are studies that used the PCL
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Fig. 5. Changes in PTSD prevalence with time since return from deployment.
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with the DSM-IV criteria alone (Schell & Marshall,

2008) or the PC-PTSDwith a cut-off of 2 (Martin, 2007),

both of which have been shown to result in higher

prevalence compared to the PCL with a cut-off of 50

(Hoge et al. 2004 ; Terhakopian et al. 2008).

US studies that have assessed personnel more than

once since return from deployment have shown that

PTSD prevalence increases over the 12 months fol-

lowing deployment. This has been shown for both

population studies and non-random surveys. There

are several reasons why PTSD prevalence may in-

crease over the months following return from de-

ployment ; the initial relief and joy of coming home

may overshadow any mental health difficulties ex-

perienced, and symptoms that do not seem to be

problematic during the immediate reintegration

period may become distressing if they start to impact

on social or work functioning.

Studies that used anonymous assessment reported

higher prevalence of PTSD, but these studies were all

samples of infantry units, which make it difficult to

differentiate the impact of high levels of combat

exposure from the impact of anonymous and on-

the-record screening.

Enlistment type did not seem to explain the varia-

bility in PTSD prevalence between studies, despite

support from both US and UK research of a differen-

tial effect between regular and reserve personnel

(Browne et al. 2007 ; Vogt et al. 2008). It is likely that any

differences in PTSD prevalence between regular and

reserve personnel are masked by differences in other

study characteristics, and it may be more appropriate

to compare results within a country. Within-study

analyses show higher prevalence in reserve personnel

following return from deployment (Hotopf et al. 2006 ;

Martin, 2007 ; Milliken et al. 2007), but PTSD preva-

lence did not differ between regulars and reserves

when assessed during deployment (MHAT, 2003).

Concerns about discrimination and health-care pro-

vision, together with a perceived lack of support

among reserve personnel, have been described to

explain these differences (Browne et al. 2007 ; Milliken

et al. 2007). Research on the UK reserve forces suggests

that these issues have improved, with fewer problems

reported in reservists’ military role in theatre (French

et al., in press).

The variability of PTSD prevalence was not reduced

by accounting for the method of assessment alone.

The majority of studies have used the PCL with strict

criteria so it is not clear whether other measures

impact on the prevalence of PTSD. It is important

to note that all prevalence rates discussed in this

paper are based on self-reported measures and do

not represent definitive rates of PTSD. Research

has shown that clinician-administered structured

interviews result in lower prevalence of PTSD com-

pared to self-report measures (Turner et al. 2003 ;

Terhakopian et al. 2008).

Deployment to the Iraq War has not as yet been

associated with higher rates of PTSD for regular per-

sonnel in the UK Armed Forces compared to non-Iraq

deployed (Hotopf et al. 2006 ; Rona et al. 2006). By

contrast, most US studies have shown that deploy-

ment to Iraq was associated with higher rates of PTSD

(Hoge et al. 2004 ; Hoge et al. 2007). This finding

was supported by the meta-analysis ; despite some

overlap, PTSD prevalence tends to be lower in the

pre-deployed samples compared to post-deployment

prevalence. Several factors may explain the lower

prevalence of PTSD reported in UK studies compared

to US studies of military deployed to Iraq. This review

only included two UK studies, both were carried out

by the same research team and used random samples

representative of the UK Armed Forces. By contrast,

US studies have been carried out by several different

research groups, and vary in study design and sam-

pling frame. Consequently, there is greater variability

in the PTSD prevalence reported in US studies.

Differences in sample characteristics, such as combat

exposure and length of deployment, are also probable

explanatory factors for the lower PTSD prevalence in

UK military studies (Hoge & Castro, 2006). Cultural

and social differences in terms of benefits and health-

care provision may also account for the higher rates

of PTSD in the US studies. Differences in stigma are

unlikely to account for differences in PTSD prevalence.

Research in both UK and US Armed Forces personnel

has shown that one of the main barriers to health

screening is a lack of trust in military health care, and

concerns regarding confidentiality and stigmatization

(French et al. 2004 ; Hoge et al. 2004).

Limitations

Only four studies report the prevalence of PTSD

by enlistment status. Three studies included in their

sample personnel who had deployed to either Iraq

or Afghanistan (HPA&E, 2006; Schell & Marshall,

2008 ; Smith et al. 2008a). It is possible that this would

bias estimates of PTSD prevalence. Early research

comparing PTSD prevalence between personnel who

deployed to Iraq and Afghanistan in 2003/2004 re-

ported that prevalence is higher following deployment

to Iraq (Hoge et al. 2004, 2006). However, research

of more recent deployments showed that PTSD

prevalence is similar between Iraq and Afghanistan

deployed personnel (Lapierre et al. 2007 ; MHAT-V,

2008). We were not able to examine to what extent

combining Iraq and Afghanistan deployments in

one sample may bias estimates of PTSD prevalence
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because of the limited number of studies available.

Excluding these three studies slightly reduced the

range and variability of studies that assessed PTSD

with the PCL with strict criteria from I2 of 98.4% to

91.4%, but did not impact on the conclusions of this

review.

Because of methodological differences and the high

level of heterogeneity between studies (in part ex-

plained by methodological differences), the reported

group estimates of PTSD prevalences should be used

with caution (Petitti, 2001).

These analyses were based on published estimates

of PTSD prevalence, and we were not able to adjust for

covariates in the analyses. A pooled analysis of indi-

vidual-level data from these studies may make it

possible to adjust for confounders, and provide more

insight into the variability in prevalence of PTSD.

Implications for PTSD research in the military

This review demonstrates the importance of con-

sidering study methodology, study population and

selection criteria when comparing PTSD rates between

different studies. Ideally, comparisons of PTSD rates

should only be made between studies that have simi-

lar methodologies, such as sample frame and whether

anonymous or on-the-record surveys were used.

However, in practice this is not feasible, and therefore

comparisons across studies should control for differ-

ences in moderating factors of PTSD.

The current body of literature suggests that service

planning for PTSD should be based on studies with

random samples, and should be adjusted upwards for

combat personnel. US studies have shown that PTSD

prevalence increases over the 12 months following

deployment ; this has yet to be replicated in studies

of the UK Armed Forces. Further studies based on

longitudinal samples are needed to understand how

the prevalence of PTSD changes over time.
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