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Background. In previous studies an association between deployment to Iraq or Afghanistan and an overall increased

risk for post-traumatic stress disorder (PTSD) in UK armed forces has not been found. The lack of a deployment

effect might be explained by including, in the comparison group, personnel deployed on other operations or who

have experienced traumatic stressors unrelated to deployment.

Methods. The sample comprised 8261 regular UK armed forces personnel who deployed to Iraq, Afghanistan or

other operational areas or were not deployed. Participants completed the PTSD CheckList – Civilian Version (PCL-C)

and provided information about deployment history, demographic and service factors, serious accidents and

childhood experiences.

Results. Deployment to Iraq or Afghanistan [odds ratio (OR) 1.2, 95% confidence interval (CI) 0.6–2.2] or elsewhere

(OR 1.1, 95% CI 0.6–2.0) was unrelated to PTSD although holding a combat role was associated with PTSD if

deployed to Iraq or Afghanistan (OR 2.7, 95% CI 1.9–3.9). Childhood adversity (OR 3.3, 95% CI 2.1–5.0), having left

service (OR 2.7, 95% CI 1.9–4.0) and serious accident (OR 2.1, 95% CI 1.4–3.0) were associated with PTSD whereas

higher rank was protective (OR 0.3, 95% CI 0.12–0.76).

Conclusions. For the majority of UK armed forces personnel, deployment whether to Iraq, Afghanistan or elsewhere

confers no greater risk for PTSD than service in the armed forces per se but holding a combat role in those deployed

to Iraq or Afghanistan is associated with PTSD. Vulnerability factors such as lower rank, childhood adversity and

leaving service, and having had a serious accident, may be at least as important as holding a combat role in

predicting PTSD in UK armed forces personnel.
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Introduction

UK studies have not found an overall ‘deployment

effect ’ on the prevalence of post-traumatic stress dis-

order (PTSD) in regular armed forces personnel de-

ployed to Iraq and Afghanistan (Hotopf et al. 2006 ;

Rona et al. 2009 ; Fear et al. 2010). Some US studies,

by contrast, have demonstrated a meaningful effect

of deployment on PTSD prevalence (HPA&E, 2006)

or an increase in score on a continuous PTSD scale

(Vasterling et al. 2010), although the US Millennium

Cohort, a population-based cohort of military person-

nel, showed no overall increase in the rate of PTSD in

deployed veterans (Smith et al. 2008). Where US and

UK studies have been consistent is that having a

combat role or high combat exposure is associated

with PTSD (Cabrera et al. 2007 ; Smith et al. 2008 ; Rona

et al. 2009 ; Fear et al. 2010). The considerable variation

in reported prevalence of PTSD between studies and

the apparent lack of a deployment effect in some

studies have been the subject of several recent reviews

(Ramchand et al. 2010 ; Richardson et al. 2010 ; Sundin

et al. 2010 ; Kok et al. 2012). Many factors are proposed

as contributors to the variability including sampling

strategy, level of combat exposure and choice of com-

parison group.

At first sight, the lack of difference in the prevalence

of PTSD between UK personnel deployed or not de-

ployed to Iraq or Afghanistan seems counterintuitive.

However, it is possible that personnel in the non-

deployed group have been exposed to traumatic

events such as assaults, accidents during military

training or accidents caused by risk-taking behaviours
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(Fear et al. 2008) and that such exposures are as likely

to lead to PTSD symptoms as deployment. It is also

possible that the similarity in prevalence of PTSD re-

flects the inclusion of personnel in the non-deployed

group who have deployed elsewhere on peace-

enforcement operations (e.g. Kosovo, Bosnia, Ivory

Coast) that nonetheless involve exposure to traumatic

stressors, such as witnessing atrocities or threat of

death from a hostile population (Greenberg et al. 2008).

We know little about the reasons for possible

PTSD in military personnel who have not deployed

as most studies have focused on the effects of trau-

matic exposure during combat operations or peace-

enforcement operations (Bremner et al. 1996 ; Litz et al.

1997 ; Hoge et al. 2006 ; Schell & Marshall, 2008). There

are several risk factors that have been found to be

related to PTSD such as ethnicity and other demo-

graphic factors (Brewin et al. 2000), childhood ad-

versity (Iversen et al. 2007 ; Koenen et al. 2007),

experience of previous trauma and previous mental

health problems (Ozer et al. 2003), all of which may be

relevant in the military. We could assume that socio-

demographic factors contribute to the development

of PTSD after a traumatic experience, but experi-

encing adverse family relationships when growing up

could act as a vulnerability factor or, in young new

recruits, might be a causal factor.

In a large study of UK military personnel assessed

after the initial phase of the Iraq war and again be-

tween 2007 and 2009 when operations in Iraq and

Afghanistan were taking place (Hotopf et al. 2006 ; Fear

et al. 2010), a large group of non-deployed personnel

was randomly selected as a comparison group. The

aims of the current study were to assess whether the

lack of difference in the prevalence of PTSD between

those deployed to Iraq or Afghanistan and the com-

parison group can be explained by the inclusion, in the

comparison group, of personnel who have deployed

elsewhere and who have a high rate of PTSD; and to

assess the factors associated with PTSD in those not

deployed, or deployed but not to Iraq or Afghanistan,

in contrast to those deployed to Iraq and/or

Afghanistan.

Method

Study design and participants

Participants in this cohort study were contacted be-

tween 2004 and 2006 (phase 1 of the study) and again

between 2007 and 2009 (phase 2) (Hotopf et al. 2006 ;

Fear et al. 2010). The first phase included a randomly

selected sample deployed to the Iraq war between

18 January and 28 April 2003 (TELIC sample ; TELIC is

the UK codename for operations in Iraq) and another

randomly selected sample not deployed to Iraq at that

time (era sample). A total of 10 272 participants re-

sponded (59% response rate) and 9395 were available

for follow-up at phase 2 (Fear et al. 2010). Of these,

6427 completed the phase 2 questionnaire (68% re-

sponse rate). Response at phase 2 was not associated

with mental health status, including probable PTSD, at

phase 1 (Fear et al. 2010).

In addition, two new samples were included at

phase 2 : a random sample of personnel deployed to

Afghanistan between April 2006 and April 2007 (UK

Operation HERRICK), and a random sample, the re-

plenishment sample, of personnel who joined the

military since the cohort was recruited in 2003. The

HERRICK sample was selected to reflect the expan-

sion of military operations in Afghanistan and the re-

plenishment sample was selected to ensure the sample

continued to reflect the demographic characteristics of

UK armed forces. The HERRICK sample included

1789 individuals and the replenishment sample

6628. Subjects selected originally in the era sample or

the TELIC sample at phase 1 could have been de-

ployed subsequently to later operations in Iraq or

Afghanistan, and subjects from the replenishment and

HERRICK samples could have been deployed to Iraq

or Afghanistan (Fear et al. 2010). Reservists were

omitted from this analysis because in a previous

analysis a significant interaction was found between

deployment status, type of engagement (regular or

reservists) and PTSD status (Fear et al. 2010). As 1710

reservists and 13 regular personnel in the HERRICK

sample who were subsequently found not to have

deployed were omitted, 8261 out of 9984 responders

were available for the analysis. The response rates for

regulars of the follow-up, HERRICK and replenish-

ment samples were 67.7, 51.3 and 42.9%, respectively.

Ethical approval for both phases of the study was

granted by the Ministry of Defence research ethics

committee (MoDREC) and the King’s College Hospital

local research ethics committee.

Measurements

PTSD, the outcome measure in this analysis, was

assessed using the PTSD CheckList – Civilian Version

(PCL-C), a 17-item questionnaire. Probable PTSD cases

were those with a score of o50 (PCL score range

17–85) (Blanchard et al. 1996). Possible trauma ex-

posure variables in the analysis were serious accident

reported at phase 2 of the study, role in the parent

unit (combat or non-combat) and deployment history.

Participants were asked if they had had a serious

accident in the past 5 years (requiring a visit to an ac-

cident and emergency department or similar). Those

who reported an accident were asked the cause and at

1704 M. Jones et al.



phase 2 could select from: road traffic accident, sport

accident, accident at home, accident at work, drink-

related accident, military training accident and fight-

related accident.

Participants were asked their role in their parent

unit at phase 1 for the follow-up sample and at phase 2

for the replenishment and HERRICK samples.

Personnel who had deployed were also asked their

main role during deployment. Role was dichotomized

to combat or non-combat. We used role in parent unit

rather than role during deployment to allow the in-

clusion of both deployed and not deployed groups in

the analysis. The k statistics of agreement between role

in parent unit and role in deployment theatre was

0.68 (p<0.0001) for those deployed to Iraq and/or

Afghanistan and increased to 0.74 (p<0.0001) in those

who provided role in parent unit and role during de-

ployment at phase 2, demonstrating substantial agree-

ment (Landis & Koch, 1977).

Participants were asked to indicate each of the

operations they had deployed to from a list of major

operations supplied by the UK MoD. In addition to

Iraq and Afghanistan, these included peacekeeping

operations in the Balkans, operations in Congo, Sierra

Leone and Angola, the Falklands and Gulf wars, and

operations in Northern Ireland. Participants who did

not indicate any of these operations or deployed only

to training exercises or UK fire-fighting support op-

erations were classified as not deployed. Participants

were classified as : deployed including to Iraq or

Afghanistan ; deployed elsewhere not including Iraq

or Afghanistan; not deployed.

Two measures of adversity when growing up were

used based on a 16-item scale. These measures, de-

rived from a factor analysis, were : (i) childhood

adversity relating to family relationships and (ii) child-

hood antisocial behaviour (Iversen et al. 2007 ;

MacManus et al. 2012). Other variables were : sex,

age at completion of the phase 2 questionnaire, edu-

cation level, marital status (in relationship or single/

ex-relationship), service [Naval Services (including

Royal Marines), Army, Royal Air Force (RAF)], rank

[officer, non-commissioned officer (NCO), other

ranks], serving status (serving or discharged) and

sample (follow-up, replenishment and HERRICK).

Analysis

We used multivariable logistic regressions to assess

the association between PTSD and risk factors in each

of the three groups (not deployed; deployed to Iraq

and/or Afghanistan ; deployed elsewhere but not to

Iraq or Afghanistan), adjusting for sex, age, education,

marital status, service and rank. Serial multivariable

logistic analyses were carried out to assess the

association of PTSD with childhood factors (model 1),

service factors and deployment status (model 2), ser-

ving status (model 3) and serious accident (model 4) in

the total sample. The models were adjusted for sex,

age, education and marital status. The adequacy of the

final model was tested using a specification test and

goodness of fit was checked using the Hosmer–

Lemeshow test. A third logistic analysis was carried

out to explore whether there were differences in the

risk of PTSD by cause of serious accident.

Weights were created to account for sampling frac-

tions and response rate differences at phase 2. All data

analyses were conducted in Stata version 11.2 (Stata

Corporation, USA). Analyses presented here used

the survey commands. Weighted percentages and

odds ratios (ORs) are presented in the tables with un-

weighted cell counts.

Results

The prevalence of possible PTSD at phase 2 was 4.2%

in those deployed to Iraq or Afghanistan or in those

not deployed and 3.9% in those deployed elsewhere.

The percentage of females, those under 25 years old

and other ranks was higher in the not deployed group,

but the percentage of Army personnel was higher in

the two deployment groups (Table 1). Fewer people

had left service in the group deployed to Iraq or

Afghanistan than in the not deployed or deployed

elsewhere groups, reflecting the differences in age

distribution across the groups. The percentage of

officers was highest in the deployed elsewhere group

and the percentage of other ranks was lowest. Having

had a serious accident in the past 5 years was similar

in the three deployment groups.

In analyses adjusted for sociodemographic and

service-demographic factors and stratified by deploy-

ment group, low rank, having left service and high

childhood adversity score were associated with poss-

ible PTSD regardless of deployment group. The effect

sizes were intermediate (OR 2–4) or substantial (OR

>4) (Table 2). Having had a serious accident in the

past 5 years was significantly associated with PTSD in

the two deployment groups, the effect size being in-

termediate, but the association was not significant in

the not deployed group. Possible PTSD was less fre-

quent in RAF personnel deployed to Iraq and/or

Afghanistan and less frequent in Naval Services per-

sonnel who deployed elsewhere. A combat role in the

parent unit was a risk factor for PTSD in those who

deployed to Iraq or Afghanistan with an intermediate

effect size, but not in the other two groups. Gender

was not associated with PTSD.

Table 3 shows the results of serial regression

analyses, of the whole sample, involving four models.
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Table 1. Description of participants by deployment status (n=8261)

Not deployed

(n=1184)

Deployed including

Iraq or Afghanistan

(n=5774)

Deployed elsewhere not

to Iraq or Afghanistan

(n=1303)

Total

(n=8261)

Sex

Male 960 (83.0) 5268 (92.4) 1173 (91.3) 7401 (90.7)

Female 224 (17.0) 506 (7.6) 130 (8.7) 860 (9.3)

Age group (years)

<25 415 (23.0) 1001 (15.0) 74 (3.3) 1490 (13.3)

25–29 301 (24.1) 1365 (24.6) 140 (11.1) 1806 (21.1)

30–34 138 (12.6) 1114 (20.2) 156 (12.8) 1408 (17.2)

35–39 85 (10.7) 1108 (20.7) 256 (20.5) 1449 (19.1)

o40 245 (29.7) 1186 (19.6) 677 (52.3) 2108 (29.3)

Education levela

No qualifications or GCSE 484 (41.5) 2633 (50.1) 496 (41.4) 3613 (46.6)

‘A ’-level or equivalent 441 (39.3) 1899 (33.9) 416 (34.5) 2756 (34.9)

Degree or higher 223 (19.2) 1039 (16.0) 325 (24.1) 1587 (18.5)

Marital status

Relationship 824 (74.1) 4445 (78.0) 1082 (84.7) 6351 (79.0)

Single or ex-relationship 354 (25.9) 1306 (22.0) 212 (15.3) 1872 (21.0)

Service

Navy 354 (34.2) 744 (11.6) 281 (20.7) 1379 (17.4)

Army 446 (32.6) 3898 (70.1) 782 (61.1) 5126 (62.0)

RAF 384 (33.2) 1132 (18.3) 240 (18.2) 1756 (20.6)

Rank

Other rank 563 (36.5) 1158 (18.2) 136 (9.0) 1857 (18.8)

NCO 407 (45.7) 3422 (64.7) 797 (66.2) 4626 (62.1)

Officer 214 (17.8) 1194 (17.1) 370 (24.9) 1778 (19.2)

Role in parent unit

Support 1011 (87.9) 4167 (71.3) 1050 (80.7) 6228 (76.2)

Combat 155 (12.1) 1532 (28.7) 247 (19.3) 1934 (23.8)

Sample

Follow-up 521 (70.1) 3632 (75.4) 1180 (96.6) 5333 (79.8)

Replenishment 663 (29.9) 1410 (16.8) 123 (3.4) 2196 (15.6)

HERRICK 0 732 (7.8) 0 732 (4.6)

Serving status

Serving 898 (66.3) 4832 (83.8) 763 (56.2) 6493 (74.2)

Discharged 285 (33.7) 939 (16.2) 539 (43.8) 1763 (25.8)

Serious accident

No 859 (75.3) 4375 (76.9) 1012 (78.7) 6246 (77.1)

Yes 307 (24.8) 1299 (23.1) 267 (21.3) 1873 (22.9)

PCL case

No 1124 (95.8) 5490 (95.8) 1243 (96.1) 7857 (95.9)

Yes 48 (4.2) 224 (4.2) 49 (3.9) 321 (4.1)

Childhood family relationship adversity score

0/1 808 (69.8) 3566 (63.0) 839 (65.2) 5213 (64.6)

2/3 208 (18.5) 1130 (20.6) 247 (18.9) 1585 (19.9)

o4 132 (11.7) 870 (16.4) 194 (15.9) 1196 (15.5)

Childhood antisocial behaviour

No 471 (90.3) 2921 (79.9) 1009 (85.0) 4401 (82.9)

Yes 45 (9.8) 663 (20.1) 166 (15.0) 874 (17.1)

NCO, Non-commissioned officer ; PCL, Post-traumatic stress disorder (PTSD) CheckList.

Values given as n (%) : percentages are weighted to account for sampling fractions and response rate differences.
a GCSEs are examinations usually taken at age 16. A-levels are usually taken at age 18 and are required for entry to university.
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Table 2. The association of PTSD at phase 2 with demographic, service, accident and pre-enlistment variables by deployment status

(n=8178)a

Not deployed

(n=1172)

Deployed including

Iraq or Afghanistan

(n=5714)

Deployed elsewhere

not to Iraq or Afghanistan

(n=1292)

PCL case

n (%)

Adjusted OR

(95% CI)b
PCL case

n (%)

Adjusted OR

(95% CI)b
PCL case

n (%)

Adjusted OR

(95% CI)b

Sex

Male 41 (4.2) 1.00 202 (4.1) 1.00 40 (3.6) 1.00

Female 7 (4.0) 0.94 (0.35–2.50) 22 (5.5) 1.61 (0.93–2.77) 9 (7.5) 2.15 (0.95–4.86)

Age group (years)

<25 22 (6.0) 1.00 43 (4.4) 1.00 4 (7.0) 1.00

25–29 13 (6.1) 1.32 (0.51–3.44) 65 (5.3) 1.71 (1.04–2.81) 4 (3.1) 0.60 (0.11–3.18)

30–34 7 (4.7) 1.56 (0.45–5.38) 45 (4.3) 1.78 (0.99–3.21) 13 (9.0) 2.89 (0.69–12.13)

35–39 1 (1.3) 0.53 (0.04–7.75) 29 (2.5) 1.27 (0.66–2.45) 13 (5.1) 2.02 (0.44–9.24)

o40 5 (2.1) 1.07 (0.21–5.46) 42 (4.3) 2.69 (1.41–5.13) 15 (2.2) 1.35 (0.29–6.32)

Education levelc

No qualifications or GCSE 30 (6.2) 1.00 127 (4.7) 1.00 21 (4.4) 1.00

‘A ’-level or equivalent 13 (3.3) 0.55 (0.25–1.19) 73 (4.4) 1.14 (0.80–1.63) 19 (4.6) 1.27 (0.64–2.51)

Degree or higher 3 (1.6) 0.58 (0.13–2.59) 18 (2.2) 0.90 (0.41–1.97) 8 (2.7) 1.07 (0.28–4.02)

Marital status

Relationship 30 (3.5) 1.00 150 (3.7) 1.00 40 (3.9) 1.00

Single or ex-relationship 17 (6.0) 1.10 (0.51–2.41) 73 (5.8) 1.56 (1.09–2.22) 9 (4.3) 0.94 (0.40–2.18)

Service

Navy 12 (2.8) 0.57 (0.23–1.37 25 (3.8) 0.66 (0.39–1.11) 5 (1.7) 0.30 (0.10–0.91)

Army 23 (5.9) 1.00 178 (4.8) 1.00 37 (5.0) 1.00

RAF 13 (4.0) 0.86 (0.34–2.13) 21 (1.8) 0.31 (0.17–0.56) 7 (2.8) 0.55 (0.22–1.35)

Rank

Other rank 34 (7.1) 1.00 68 (6.3) 1.00 14 (11.9) 1.00

NCO 13 (3.3) 0.58 (0.16–2.17) 138 (4.3) 0.51 (0.33–0.80) 27 (3.5) 0.18 (0.07–0.45)

Officer 1 (0.6) 0.14 (0.01–1.60) 18 (1.4) 0.16 (0.07–0.38) 8 (2.3) 0.12 (0.03–0.51)

Role in parent unit

Support 39 (4.2) 1.00 121 (3.0) 1.00 37 (3.6) 1.00

Combat 9 (4.6) 0.93 (0.37–2.30) 97 (6.9) 2.67 (1.85–3.87) 11 (4.9) 1.12 (0.51–2.46)

Sample

Follow-up 18 (3.9) 1.00 145 (4.3) 1.00 44 (3.9) 1.00

Replenishment 30 (4.9) 0.58 (0.24–1.42) 58 (4.3) 0.78 (0.47–1.27) 5 (4.4) 0.60 (0.13–2.69)

HERRICK 0 21 (3.0) 0.68 (0.41–1.13) 0

Serving status

Serving 29 (2.8) 1.00 144 (3.2) 1.00 21 (2.6) 1.00

Discharged 19 (6.9) 3.40 (1.73–6.65) 80 (9.2) 2.67 (1.81–3.94) 28 (5.7) 2.80 (1.42–5.51)

Accident at phase 2

No 26 (3.3) 1.00 125 (3.1) 1.00 31 (3.2) 1.00

Yes 20 (6.5) 1.75 (0.88–3.48) 90 (7.0) 2.38 (1.71–3.33) 18 (7.2) 2.10 (1.02–4.30)

Childhood family relationship

adversity score

0/1 26 (2.7) 1.00 97 (3.1) 1.00 22 (2.6) 1.00

2/3 10 (5.6) 1.62 (0.65–4.06) 45 (4.0) 1.19 (0.77–1.83) 8 (3.4) 1.38 (0.58–3.25)

o4 10 (11.0) 4.48 (1.84–10.87) 74 (8.6) 2.80 (1.93–4.06) 19 (10.6) 4.32 (2.13–8.76)

Childhood antisocial behaviour

No 13 (3.1) 1.00 92 (3.4) 1.00 35 (3.7) 1.00

Yes 5 (11.9) 3.88 (1.17–12.83) 53 (8.1) 2.28 (1.49–3.51) 9 (5.6) 1.60 (0.69–3.69)

PTSD, Post-traumatic stress disorder ; PCL, PTSD CheckList ; RAF, Royal Air Force ; NCO, non-commissioned officer ; OR, odds ratio ;

CI, confidence interval.
a Eighty-three people did not complete the PCL.
b Adjusted for sex, age, education, marital status, service and rank.
c GCSEs are examinations usually taken at age 16. A-levels are usually taken at age 18 and are required for entry to university.
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The full model shows that lower rank, having a

combat role, having left service, having a serious ac-

cident and a high childhood adversity score were in-

dependently associated with PTSD symptoms. The

effect size of rank, serving status, childhood adversity

and having had a serious accident were intermediate

and greater than for holding a combat role.

Deployment status, service branch and childhood

antisocial behaviour were not independent risk

factors for PTSD. We repeated the analysis in Table 3

but using multinomial logistic regression compared

‘subthreshold ’ PTSD (PCL score 30–49) to no PTSD

and ‘probable ’ PTSD (PCL score o50) to no PTSD.

As with PTSD, subthreshold PTSD was significantly

associated with childhood adversity, lowest rank

and having had a serious accident but the effect

sizes were lower. Subthreshold PTSD was not as-

sociated with deployment. Having a combat role

and having left service were not significantly as-

sociated with subthreshold PTSD but the lower confi-

dence limit was only just below 1 in both cases (0.99

and 0.97 respectively). (Results are available from the

authors.)

With the exception of accident caused by sport, all

types of serious accident were associated with PTSD

(Table 4). The association with drink-related accident

was the highest.

Discussion

The main findings of this study were that lower rank,

having had a serious accident, having left service and

Table 3. The association of PTSD with possible explanatory factors : serial multivariable logistic regressions including childhood factors

(model 1), service demographic and deployment factors (model 2), serving status (model 3) and accident (model 4)

Model 1

(childhood

factors)

Model 2

(model 1+service-

related factors)

Model 3

(model 2+
serving status)

Model 4

(model 3+
accident)

Childhood family relationship adversity score

0/1 1.00 1.00 1.00 1.00

2/3 1.20 (0.76–1.89) 1.25 (0.78–1.99) 1.31 (0.82–2.09) 1.33 (0.82–2.14)

o4 3.03 (2.03–4.54) 3.19 (2.12–4.80) 3.38 (2.23–5.11) 3.29 (2.14–5.04)

Childhood antisocial behaviour

No 1.00 1.00 1.00 1.00

Yes 1.82 (1.22–2.72) 1.52 (1.01–2.28) 1.48 (0.98–2.25) 1.35 (0.87–2.08)

Service

Navy 0.50 (0.28–0.87) 0.51 (0.29–0.90) 0.56 (0.32–0.99)

Army 1.00 1.00 1.00

RAF 0.58 (0.33–0.99) 0.65 (0.38–1.11) 0.70 (0.40–1.21)

Rank

Other rank 1.00 1.00 1.00

NCO 0.34 (0.20–0.58) 0.51 (0.29–0.91) 0.50 (0.28–0.90)

Officer 0.17 (0.07–0.39) 0.30 (0.12–0.73) 0.30 (0.12–0.76)

Role in parent unit

Support 1.00 1.00 1.00

Combat 1.84 (1.23–2.76) 1.82 (1.20–2.76) 1.86 (1.23–2.83)

Deployment status

Not deployed 1.00 1.00 1.00

Deployed to Iraq or Afghanistan 0.81 (0.45–1.47) 1.03 (0.57–1.87) 1.17 (0.64–2.16)

Deployed elsewhere 0.88 (0.47–1.64) 0.91 (0.49–1.70) 1.05 (0.55–1.98)

Serving status

Serving 1.00 1.00

Discharged 2.64 (1.83–3.81) 2.72 (1.85–3.99)

Serious accident

No 1.00

Yes 2.05 (1.41–3.00)

PTSD, Post-traumatic stress disorder ; RAF, Royal Air Force ; NCO, non-commissioned officer.

Values given as odds ratio (OR) (95% confidence interval) ; ORs adjusted for sex, age, education, marital status and all

variables in model.
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childhood adversity were consistently associated with

PTSD regardless of deployment status whereas de-

ployment to Iraq, Afghanistan or elsewhere was not

associated with PTSD. A combat role in the parent unit

in those deployed to Iraq and/or Afghanistan was

positively associated with PTSD, but a combat role

was not explanatory of PTSD in those deployed else-

where and those who did not deploy. The effect size of

holding a combat role in Iraq or Afghanistan was not

greater than the effect of the other risk factors for

PTSD. The pattern of associations was similar for

subthreshold PTSD but the strength of the associations

was lower.

A primary issue in this study is the definition of

non-deployed personnel. Deployment is an inherent

characteristic of military service. We included in the

not deployed group those who had completed training

but had not deployed to any of the operations in the

list supplied by the MoD. The list supplied was of

major operational deployments going back to the

Falklands war in 1982 and these were, in the main,

land-based operations although involving personnel

from all services. Many routine naval deployments,

such as submarine patrols or surveillance of sea areas

with a high level of drug trafficking, would not have

been included. We need to accept that some degree of

deployment-like exposure would be experienced by

personnel who have been assigned to the not deployed

group. This issue may have reduced, but only slightly,

the contrast between the not deployed and the de-

ployed groups. A true not deployed cohort is hard to

find in the UK armed forces and might in fact be un-

representative, containing an excess of young, newly

trained and therefore lower ranked individuals or an

excess of those unfit to deploy.

Despite the problem in the definition of non-de-

ployed personnel, the relevant finding was that many

factors unrelated to deployment, such as discharge

from service, serious accidents, childhood adversity

and rank, were all associated with possible PTSD, with

an intermediate or substantial effect size after adjust-

ment for social and service demographic factors.

Accidents such as vehicle accident may have occurred

during deployment. However, other accidents may

be due to occupational activities unrelated to deploy-

ment (training or work-related accidents) or to non-

occupational activities (accidents at home, fights or

alcohol-related accidents).

Table 4. Association between PTSD and cause of accident in the whole sample (n=8178)

PCL cases

(n=321) n (%)

Crude OR

(95% CI)

Adjusted OR

(95% CI)a
Adjusted OR

(95% CI)b

Road traffic accident

No 273 (3.8) 1.00 1.00 1.00

Yes 48 (10.3) 2.94 (2.01–4.30) 2.40 (1.60–3.58) 2.39 (1.60–3.58)

Sport

No 283 (4.1) 1.00 1.00 1.00

Yes 38 (4.2) 1.02 (0.68–1.53) 1.07 (0.71–1.62) 1.07 (0.70–1.61)

Accident at home

No 300 (3.9) 1.00 1.00 1.00

Yes 21 (10.6) 2.91 (1.70–4.98) 2.93 (1.72–5.00) 2.91 (1.70–4.98)

Accident at work

No 289 (3.9) 1.00 1.00 1.00

Yes 32 (8.5) 2.28 (1.46–3.55) 2.20 (1.39–3.48) 2.19 (1.39–3.47)

Drink-related accident

No 296 (3.9) 1.00 1.00 1.00

Yes 25 (15.2) 4.43 (2.67–7.35) 3.89 (2.27–6.68) 3.88 (2.26–6.67)

Military training accident

No 280 (3.8) 1.00 1.00 1.00

Yes 41 (10.1) 2.84 (1.90–4.25) 2.68 (1.77–4.05) 2.67 (1.77–4.05)

Fight-related accident

No 298 (3.9) 1.00 1.00 1.00

Yes 23 (11.6) 3.21 (1.92–5.36) 2.63 (1.52–4.56) 2.62 (1.51–4.55)

PTSD, Post-traumatic stress disorder ; PCL, PTSD CheckList ; OR, odds ratio ; CI, confidence interval.
a Adjusted for sex, age, marital status, education, service and rank.
b Adjusted additionally for deployment status (not deployed, deployed to Iraq or Afghanistan, deployed elsewhere).
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The association of childhood adversity with PTSD

has been reported previously (Brewin et al. 2000 ;

Cabrera et al. 2007 ; Iversen et al. 2007), as has the

association with rank (Iversen et al. 2008). Serious ac-

cidents are recognized traumatic events fulfilling the

DSM-IV criterion A for PTSD (Perkonigg et al. 2000),

and discharge from service has been shown to be

associated with mental ill health (Hoge et al. 2002),

including PTSD (Creamer et al. 2006).

Although discharge from service may itself be the

result of mental illness or factors associated with

mental illness, there could also be a readiness to ac-

knowledge symptoms of mental illness once separated

from the military. Service personnel who may feel the

need to demonstrate resilience may be unable to ac-

knowledge symptoms of mental illness while in ser-

vice (Iversen et al. 2011), but be less reluctant to do so

once they have left.

The prevalence of PTSD in personnel not deployed

to Iraq or Afghanistan was 4% in both phases of our

large cohort study and 3% in a smaller study carried

out in the year before the 2003 Iraq war (Hotopf et al.

2006 ; Rona et al. 2006 ; Fear et al. 2010) ; a rate that

is similar to that found in an English community-

based representative sample of under 55-year-olds

(McManus et al. 2009). In US military studies, the

PTSD prevalence in non-deployed personnel varied

between 3% and 5% using a similar measure to the

UK military study (Hoge et al. 2004 ; Smith et al. 2008),

similar to the 1-year prevalence of 3.5% in the US

National Comorbidity Survey Replication (Kessler

et al. 2005). The PTSD prevalence in deployed and non-

deployed UK military personnel is not dissimilar

to that reported in civilian populations in most Anglo-

Saxon and West European countries (Oakley Browne

et al. 2006 ; Darves-Bornoz et al. 2008 ; van Ameringen

et al. 2008). The apparent similarity of PTSD preva-

lence in military and general populations may be due

to the higher prevalence of PTSD in women compared

to PTSD in men in the general population, a difference

not found in military populations where the pro-

portion of women is considerably lower (Kessler et al.

1995 ; Brewin et al. 2000 ; Rona et al. 2007).

Strengths and weaknesses

This study is based on a large randomly selected

sample representing the UK armed forces. The study

covers a long period of operations in Iraq (2003–2009)

and Afghanistan (2004–2009), and includes many

variables that can account for PTSD.

This was a cross-sectional study so temporality of

events could not be established. It is possible that

PTSD symptoms predated the deployment or accident

reported. Another weakness, as in the majority of

studies in the military, is that pre-enlistment infor-

mation such as childhood adversity was obtained in

adulthood and recall bias may be a contributing factor.

Prospective studies have demonstrated a link between

childhood adversity and PTSD (Koenen et al. 2007 ;

Storr et al. 2007). A further limitation is that we were

unable to construct a combat exposure scale for the

non-deployed and deployed elsewhere groups but

used role in parent unit to assign a combat or non-

combat role. As discussed earlier, another problem is

the difficulty of defining a not deployed group.

Conclusions

Although a combat role, endorsed by approximately

25% of personnel in the group deployed to Iraq or

Afghanistan, is associated with increased reporting of

PTSD symptoms, for the majority of those deployed to

Iraq, Afghanistan or operations elsewhere, the risk

of PTSD is no greater than for those who have not

deployed. The relatively low prevalence of PTSD, re-

gardless of deployment status, and the lack of a de-

ployment effect on PTSD indicate that other factors

unrelated to deployment may play an important role.

Other factors such as accidents, low rank and child-

hood adversity may be at least as important as a

combat role in increasing the risk for PTSD in UK

armed forces personnel. The increased risk in those

who have left service requires more purposeful in-

vestigation to ascertain whether it corresponds to a

real increase in possible PTSD or reflects a greater

willingness to report symptoms after separating from

service. Our results have implications for clinical

practice insofar as military health practitioners should

be ready to explore more thoroughly traumatic events

that are unrelated to deployment and that could have

occurred in service or predate military service.
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