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What are the consequences of deployment to Iraq and
Afghanistan on the mental health of the UK armed forces?
A cohort study
Nicola T Fear, Margaret Jones, Dominic Murphy, Lisa Hull, Amy C Iversen, Bolaji Coker, Louise Machell, Joseﬁn Sundin, Charlotte Woodhead,
Norman Jones, Neil Greenberg, Sabine Landau, Christopher Dandeker, Roberto J Rona, Matthew Hotopf*, Simon Wessely*

Summary
Background Concerns have been raised about the psychological eﬀect of continued combat exposure and of repeated
deployments. We examined the consequences of deployment to Iraq and Afghanistan on the mental health of UK
armed forces from 2003 to 2009, the eﬀect of multiple deployments, and time since return from deployment.
Methods We reassessed the prevalence of probable mental disorders in participants of our previous study (2003–05).
We also studied two new randomly chosen samples: those with recent deployment to Afghanistan, and those who had
joined the UK armed forces since April, 2003, to ensure that the ﬁnal sample continued to be representative of the UK
armed forces. Between November, 2007, and September, 2009, participants completed a questionnaire about their
deployment experiences and health outcomes.
Findings 9990 (56%) participants completed the study questionnaire (8278 regulars, 1712 reservists). The prevalence
of probable post-traumatic stress disorder was 4·0% (95% CI 3·5–4·5; n=376), 19·7% (18·7–20·6; n=1908) for
symptoms of common mental disorders, and 13·0% (12·2–13·8; n=1323) for alcohol misuse. Deployment to Iraq or
Afghanistan was signiﬁcantly associated with alcohol misuse for regulars (odds ratio 1·22, 95% CI 1·02–1·46) and
with probable post-traumatic stress disorder for reservists (2·83, 1·23–6·51). Regular personnel in combat roles were
more likely than were those in support roles to report probable post-traumatic stress disorder (1·87, 1·26–2·78).
There was no association with number of deployments for any outcome. There was some evidence for a small increase
in the reporting of probable post-traumatic stress disorder with time since return from deployment in regulars (1·13,
1·03–1·24).
Interpretation Symptoms of common mental disorders and alcohol misuse remain the most frequently reported
mental disorders in UK armed forces personnel, whereas the prevalence of probable post-traumatic stress disorder
was low. These ﬁndings show the importance of continued health surveillance of UK military personnel.
Funding UK Ministry of Defence.

Introduction
We have previously shown that deployment to Iraq has
not adversely aﬀected the mental health of regular UK
military personnel; however, deployment did aﬀect the
mental health of reservists (individuals paid by the military
only when they are undertaking military duties; reservists
typically have civilian jobs when not working for the
military).1 Our results contrasted with data from the USA
that show increased prevalences of probable mental
disorders, particularly post-traumatic stress disorder, in
military personnel returning from deployment.2–11
Much has changed since the publication of our initial
report in 2006.1 The war in Iraq continued and UK armed
forces experienced an increase in hostilities in the south of
Iraq. At the same time, the campaign in Afghanistan
intensiﬁed, with UK armed forces deployed in large
numbers to Helmand Province in southern Afghanistan,
close to the Pakistan border (at present there are 9500 UK
armed forces personnel in Afghanistan).12 Fighting
continues to be intense, and casualties, often resulting
from improvised explosive devices, have been frequent.
www.thelancet.com Vol 375 May 22, 2010

Further, as the military operations in Iraq and
Afghanistan continued, rates of post-traumatic stress
disorder in the USA have increased with time since
return from deployment.5 If replicated in the UK, this
increase in prevalence over time would have implications
for the long-term eﬀect of deployment, with some
predicting a so-called tidal wave of mental disorders in
years to come.13 Additionally, some speculate that
experiencing multiple deployments will lead to an
increase in the frequency of mental disorders.14,15
To address these issues we assessed the eﬀect of
deployment to Iraq and Afghanistan from 2003 to the end
of data collection (September, 2009). We have re-assessed
the mental health of those who participated in phase 1 of
our cohort study1 and included two additional groups of
UK armed forces personnel to represent the present
military structure (those who have joined the military since
2003) and present operational deployments (those deployed
to Afghanistan, between April, 2006, and April, 2007).
We examined: (1) the eﬀect of deployment to Iraq and
Afghanistan from 2003 to the end of data collection
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Phase 1* sample from
population of 385 700
N=17 698

14 487 regulars
8686 responded
at phase 1
32 late responders
to phase 1
8718
670 responded no
to follow-up
8048
25 deaths before
phase 2
8023
86 ineligible

Replenishment†
population
N=62 262

HERRICK† population
N=14 159

3211 reservists

13 753 regulars

406 reservists

55 942 regulars

6320 reservists

1586 responded
at phase 1

1491 sampled
phase 2

334 sampled
phase 2

5583 sampled
phase 2

1855 sampled
phase 2

5 late responders
to phase 1
1591
63 responded no
to follow-up
1528
4 deaths before
phase 2

5 deaths before
ﬁrst mailing

1524
6 ineligible

7937

1518

53 insuﬃcient
address

7 insuﬃcient
address

1486

334

20 ineligible

15 deaths before
ﬁrst mailing

1 death before
ﬁrst mailing

5568

1854

375 ineligible

1466

334

353 ineligible

5193

11 insuﬃcient
address

1501

65 insuﬃcient
address

1 insuﬃcient
address

7884 contacted
(phase 2)

1511 contacted
(phase 2)

1455 contacted
(phase 2)

334 contacted
(phase 2)

5128 contacted
(phase 2)

5334 completed

1095 completed

746 completed

150 completed

2198 completed

1500 contacted
(phase 2)
467 completed

Figure 1: Summary of sampling and response
*TELIC/ERA cohort sampled at phase 1 in 2003. †Additional sample at phase 2 in 2007.

(September, 2009); (2) the eﬀect of multiple deployments of UK personnel to both Iraq and Afghanistan;
and (3) whether any eﬀects of deployment on mental
disorders increase or decrease with time since return
from deployment.

Methods
Study design and participants
The ﬁrst phase of our cohort study compared a range of
health outcomes between two randomly selected groups.1
The ﬁrst group consisted of roughly 10% of the ﬁghting
force that was deployed during the 2003 Iraq war
(codename Operation TELIC 1). Our TELIC sample
comprised individuals deployed between Jan 18, 2003, and
April 28, 2003. The second group comprised individuals
who were in the military at the same time but were not
deployed on Operation TELIC 1 (termed ERA). The sample
included those who had left the military, those employed
under a regular engagement (in full-time military
employment), and those employed under a reservist
engagement. Reservists were oversampled at a ratio of 2:1
1784

and the non-deployed group (ERA) was increased by 10%
because we anticipated that many individuals within this
group would deploy on later military operations to Iraq
and to take account of the fact that several non-deployed
personnel would have had medical limitations placed on
their ability to deploy. Overall, we obtained a response from
10 272 (59%) participants. We have termed this group our
follow-up sample. Full details of sampling and response
rates for phase 1 have been described previously.1,16
Of the 10 272 participants, 914 could not be followed up
because they had not given consent to be contacted again,
had died, or could not be contacted because we were
supplied with insuﬃcient information for their address.
37 participants who had returned completed
questionnaires after phase 1 data collection had ended
were included in the follow-up sample at phase 2.
9395 participants were entered into the data collection
for phase 2; 7884 were regular personnel and 1511 were
reservists (ﬁgure 1).
Two new samples were included in the second phase of
the study. The ﬁrst additional sample, termed the
www.thelancet.com Vol 375 May 22, 2010
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Returned undelivered
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Response

No response

Returned undelivered
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If new address
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No response

Response

If new address

Intensive tracing

If new address

Military tracing

Returned undelivered

Civilian tracing

Response

Returned undelivered

Response

No response

If new address mailing

Response

Returned undelivered

If new address mailing

No response

No response

Response

Non-responder mailing

Figure 2: Data collection strategy

HERRICK sample, was included in response to the
expansion of the military operation in Afghanistan. This
was a random sample of military personnel who had
deployed to Afghanistan between April, 2006, and April,
2007 (the period spanning Operations HERRICK 4 and 5:
Operation HERRICK is the UK military codename for
the current military operations in Afghanistan). About
10% of regular personnel and 90% of reservists who had
served on Operations HERRICK 4 and 5 were sampled
(1491 and 334, respectively). 36 individuals originally
sampled were not eligible, and the ﬁnal HERRICK
sample contained 1789 individuals (1455 regulars and
334 reservists; ﬁgure 1).
The second additional sample, termed the replenishment sample, was added to include those who had joined
the military since the cohort was ﬁrst recruited in 2003,
and thus would have had the opportunity to deploy to
either military operation during the study period. The
replenishment sample was randomly drawn from
personnel who joined the military and were trained
between the end of April, 2003, and April, 2007. For
regulars, a sample proportion of approximately 10% was
used. For reservists to be eligible they had to have
received a bounty payment in 2007 and 2008 (bounty
payments are made for attending a minimum number
www.thelancet.com Vol 375 May 22, 2010

of training sessions during the previous year). For
reservists, a sample proportion of approximately 30%
was used. Overall, 7438 individuals were selected. Of
these, 810 were ineligible because they had been
incorrectly sampled, had died before we were able to
contact them, or insuﬃcient address information was
supplied making contact impossible. The ﬁnal size of
the replenishment sample was 6628, of which 5128 were
regular personnel and 1500 reservists (ﬁgure 1).
All potential study participants were identiﬁed by
Defence Analytical Services and Advice (DASA), UK
Ministry of Defence (MoD). 17 812 potential study
participants were included in our overall sample (ﬁgure 1).
We compared the characteristics of our overall sample
with the composition of the UK military at April, 2007,17,18
to ensure that the demographic characteristics of our
cohort were representative. We included the
replenishment sample to ensure that the age and rank
distribution of the sample continued to represent that of
the UK armed forces. The distribution of age, sex, rank,
and engagement type was similar, the only exception
being service (data not shown). Our sample had
proportionally more army personnel (67%) than did the
UK military in 2007 (56%); however, our sample included
those likely to be deployed on operations.
1785
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The study received ethics approval from the MoD’s
research ethics committee (MODREC) and King’s College
Hospital local research ethics committee.
Number (%) responded

Adjusted OR of responding p value
(95%CI)

Overall study sample (N=17 812)
Age at Jan 12, 2008*(years)

<0·0001

<25

1901 (38·4%)

1·0

25–29

1948 (50·0%)

1·17 (1·07–1·29)

30–34

1930 (62·2%)

1·73 (1·55–1·93)

35–39

1400 (69·6%)

2·24 (1·97–2·56)

40–49

2291 (72·0%)

2·39 (2·11–2·71)

520 (81·0%)

3·57 (2·83–4·50)

>50
Sex*

<0·0001

Female

1187 (63·0%)

1·0

Male

8803 (55·3%)

0·65 (0·58–0·72)

Naval services

1541 (57·4%)

0·98 (0·89–1·07)

Army

6493 (54·7%)

1·0

RAF

1956 (60·0%)

0·99 (0·91–1·08)

Service*

0·87

Rank (taken from MoD administrative databases)*

<0·0001

Oﬃcer

2244 (74·7%)

1·0

Other rank

7746 (52·3%)

0·53 (0·49–0·59)

Regular

8278 (57·2%)

1·0

Reservist

1712 (51·2%)

0·65 (0·60–0·71)

6429 (68·4%)

1·0

Engagement type*

<0·0001

Sample*
Follow-up
HERRICK
Replenishment

<0·0001
896 (50·1%)

0·58 (0·52–0·65)

2665 (40·2%)

0·54 (0·49–0·59)

Phase 1 health for follow-up sample only† (N=9395)
Symptoms of common mental disorders

0·88

Non-case

5068 (69·0%)

1·0

Case

1279 (67·7%)

1·01 (0·90–1·13)

6093 (69·0%)

1·0

Probable PTSD
Non-case
Case

0·54
231 (62·6%)

0·93 (0·75–1·16)

Fatigue‡

0·40

Non-case

4255 (68·9%)

1·0

Case

2075 (68·4%)

1·04 (0·95–1·15)

5711 (68·7%)

1·0

Multiple symptoms‡
Non-case
Case

0·76
703 (67·1%)

0·98 (0·85–1·13)

Alcohol misuse

0·51

Non-case

4993 (70·3%)

1·0

Case

1354 (63·1%)

0·96 (0·87–1·07)

5630 (69·0%)

1·0

General health perception
Excellent/good
Fair/poor

0·052
734 (65·5%)

0·87 (0·76–1·00)

RAF=Royal Air Force. MoD=Ministry of Defence. PTSD=post-traumatic stress disorder. *Odds ratios adjusted for all other
variables in the table but not for phase 1 health. †Odds ratios adjusted for all demographic variables but not for the
other phase 1 health variables. ‡Fatigue case deﬁned as scoring 4+ on the Chalder Fatigue Scale;25 multiple symptom
case deﬁned as reporting 18 or more symptoms (of a total of 53).1 Cutoﬀs used for the remaining measures are
described in the Methods section.

Table 1: Characteristics of responders and non-responders
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Procedures
Data collection used an extensive questionnaire that
was piloted across the three services: the naval services
(which includes the Royal Marines), the British Army,
and the Royal Air Force (RAF). The instructions in the
questionnaire stated that participation was voluntary,
that participants were free to withdraw, and that the
researchers were independent of the UK MoD.
Additionally, an information leaﬂet was included giving
further details of the study. The questionnaire had ﬁve
sections covering sociodemographics, service history,
life since leaving the services (if relevant), most recent
deployment experiences in Iraq and Afghanistan, and
mental and physical health. Participants in the
replenishment and HERRICK samples, who were being
surveyed for the ﬁrst time, were also asked questions
about adversity in early life and baseline measures of
physical activity, which had been captured in phase 1
for the follow-up sample. Throughout the questionnaire
booklet, there were several questions speciﬁcally for
reservists (eg, regarding their civilian employment).
The deployment sections of the questionnaire included
questions about participants’ roles while on deployment,
measures of unit cohesion, welfare support, diﬃculties
that they (or their families) might have had at home
during their absence, and questions about their return
from deployment and adjustment to being back at home.
Also included was a measure of military operational
experiences—eg, encountering sniper ﬁre or seeing
personnel wounded or killed. This measure was adapted
from the combat experience scale.2 Participants who had
deployed to both Iraq and Afghanistan were asked to
complete both sections for their most recent deployment
to each operational location, the exception being for
follow-up participants whose last deployment was
TELIC 1 (up to end April, 2003) or TELIC 2 (May–October,
2003) for which data were collected at phase 1.
The questions about health consisted of a checklist of
previous or current health problems, and self-rated health
from the 36-item Short Form Health Survey.19,20 Symptoms
of common mental disorder were measured with the
12-item General Health Questionnaire (GHQ-12),21
probable post-traumatic stress disorder with the 17-item
National Centre for PTSD Checklist (PCL-C),22 and
alcohol use with the 10-item WHO Alcohol Use Disorders
Identiﬁcation Test (AUDIT).23 Binary outcomes of interest
for these analyses were deﬁned with the following cutoﬀs:
50 or more for the PCL22 (which we have termed probable
post-traumatic stress disorder), four or more for the
GHQ-1221 (which we have termed symptoms of common
mental disorder), and 16 or more for the AUDIT23,24
(usually deﬁned as hazardous use that is also harmful to
health, which we have termed alcohol misuse).

Data collection
Data collection began on Nov 21, 2007, and ended on
Sept 30, 2009, with 7695 responders (77%) returning their
www.thelancet.com Vol 375 May 22, 2010
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Not deployed to Iraq or
Afghanistan (N=3255)

Deployed to Iraq only
(N=4203)

Deployed to Afghanistan Deployed to Iraq and
only (N=1123)
Afghanistan (N=1389)

Sociodemographic factors
Age group (years)
<25

677 (12·4%)

640 (15·0%)

392 (30·2%)

25–29

513 (14·9%)

855 (23·4%)

259 (21·8%)

321 (24·3%)

30–34

462 (15·3%)

925 (23·3%)

193 (19·4%)

342 (26·0%)

35–39
>40

192 (14·9%)

368 (13·3%)

661 (16·6%)

118 (13·4%)

252 (18·4%)

1235 (44·1%)

1122 (21·8%)

161 (15·1%)

282 (16·4%)

Sex
Female

536 (13·2%)

471 (9·4%)

88 (5·5%)

92 (5·7%)

2719 (86·8%)

3732 (90·6%)

1035 (94·5%)

1297 (94·3%)

2455 (79·8%)

3297 (79·6%)

758 (70·6%)

1059 (76·6%)

782 (20·2%)

894 (20·4%)

351 (29·4%)

324 (23·5%)

Low (O-levels or none)

1194 (40·0%)

1864 (50·5%)

478 (46·6%)

558 (45·1%)

High (A-levels, degree and above)

1914 (60·0%)

2130 (49·5%)

617 (53·5%)

799 (54·9%)

Male
Marital status
In a relationship
Single, divorced, separated, widowed
Educational attainment

Military factors
Service branch
Naval services

722 (23·6%)

541 (11·7%)

148 (12·8%)

124 (7·5%)

Army

1819 (54·3%)

2979 (72·4%)

799 (71·3%)

891 (67·1%)

RAF

714 (22·1%)

683 (15·9%)

176 (15·9%)

374 (25·4%)

Rank*
Oﬃcer

771 (22·5%)

868 (16·8%)

216 (17·4%)

354 (20·4%)

1522 (56·6%)

2580 (65·9%)

496 (52·0%)

868 (67·7%)

962 (20·9%)

755 (17·3%)

411 (30·6%)

167 (11·9%)

Regular

2518 (85·0%)

3515 (91·0%)

972 (93·5%)

1256 (96·1%)

Reservist

737 (15·1%)

688 (9·0%)

151 (6·5%)

133 (3·9%)

Non-commissioned oﬃcer
Other rank
Engagement type

Serving status
Serving

2184 (60·4%)

3175 (77·9%)

1050 (94·5%)

1291 (93·1%)

Left

1062 (39·6%)

1020 (22·1%)

68 (5·5%)

96 (6·9%)

Data are number (%). Numbers might not add up to totals because of missing data. Percentages are adjusted to take account of sample and response weights. RAF=Royal Air
Force. *Oﬃcer=someone who is recruited directly into a management/leadership position; non-commissioned oﬃcer=someone who has moved from the other ranks to
holding a junior management/leadership position; other rank=those individuals undertaking routine military duties.

Table 2: Description of study participants (sociodemographic factors, military factors, deployment experience, and mental health measures) by
deployment location

questionnaires by the end of 2008. Participants were
recruited through several strategies. Address information
for individuals in the sample was supplied monthly by
DASA. Figure 2 shows the data collection strategy. First,
all participants were posted a letter informing them about
the study and that they would shortly be receiving a
questionnaire. Questionnaires were then sent out to the
entire sample. Non-responders were then assigned either
to a visit by researchers from the King’s Centre for
Military Health Research (KCMHR; London, UK) or to a
second mailing. Individuals were assigned to a visit if
they were serving and located at a military base with at
least 30 other sampled personnel. During data collection,
KCMHR researchers visited more than 100 military units
located at military bases across the UK, Germany, and
Cyprus. The questionnaires of individuals who were not
www.thelancet.com Vol 375 May 22, 2010

able to attend the sessions were left behind for forwarding
or completion at a later date. Non-attendance was usually
because individuals had been transferred to a diﬀerent
unit or had work commitments.
Participants who did not respond to a visit or second
mailing were entered into either military tracing (if they
were still serving as a regular or reservist) or civilian
tracing (if they had left the UK armed forces). Military
tracing for regular personnel included asking senior
military personnel to distribute questionnaires to
eligible participants located within their military base.
They were asked to remind participants that taking part
in the study was voluntary. A similar strategy was used
for reservists using Training Majors as the point of
contact within each reserve centre. Civilian tracing
included checking addresses against the electoral
1787
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Deployed to Iraq or
Afghanistan* (N=6715)

Deployed to Iraq only Deployed to Afghanistan only Deployed to Iraq and
(N=4203)
(N=1123)
Afghanistan (N=1389)

Operational role
Combat
Combat support
Combat service support

1482 (24·6%)

904 (24·3%)

285 (26·6%)

293 (24·0%)

746 (11·4%)

410 (9·7%)

128 (12·5%)

208 (16·1%)

4234 (64·1%)

2786 (66·0%)

658 (60·9%)

790 (59·8%)

642 (48·7%)

How often did you†:
See personnel wounded and killed
Never

2524 (53·4%)

1378 (57·0%)

504 (48·3%)

Once

730 (15·0%)

387 (15·7%)

182 (15·6%)

161 (12·6%)

2–4 times

921 (19·8%)

426 (18·9%)

225 (21·4%)

270 (20·8%)

≥5 times

647 (11·9%)

220 (8·5%)

169 (14·6%)

258 (18·0%)
704 (53·7%)

Come under small arms/RPG ﬁre
Never

2455 (49·8%)

1230 (48·2%)

521 (50·0%)

Once

527 (10·9%)

325 (13·1%)

99 (9·1%)

103 (6·9%)

2–4 times

817 (17·4%)

465 (20·2%)

155 (13·4%)

197 (14·0%)

≥5 times

1033 (21·9%)

404 (18·6%)

305 (27·4%)

324 (25·4%)
336 (24·5%)

Come under mortar/artillery ﬁre/rocket attack
Never

1108 (22·4%)

513 (20·4%)

259 (25·8%)

Once

329 (6·8%)

114 ( 5·0%)

98 (9·2%)

117 (9·1%)

2–4 times

777 (15·9%)

302 (13·2%)

224 (21·0%)

251 (18·4%)

≥5 times

2656 (54·9%)

1510 (61·4%)

506 (44·0%)

640 (48·1%)
842 (63·3%)

Experience hostility from civilians
Never

2635 (53·3%)

1177 (47·2%)

616 (59·4%)

Once

478 (9·7%)

241 (9·8%)

116 (9·5%)

121 (9·6%)

2–4 times

917 (18·8%)

506 (20·2%)

204 (18·8%)

207 (15·5%)

≥5 times

793 (18·2%)

491 (22·9%)

124 (12·2%)

160 (11·7%)

Discharge your weapon in direct combat
Never

3880 (81·0%)

2098 (86·1%)

773 (73·2%)

1009 (75·0%)

Once

213 (4·1%)

113 (4·5%)

52 (4·0%)

48 (3·3%)

2–4 times

253 (5·5%)

100 (4·6%)

66 (6·2%)

87 (7·2%)

≥5 times

468 (9·4%)

101 (4·9%)

184 (16·7%)

183 (14·5%)
1116 (82·8%)

Experience a landmine strike
Never

4259 (88·7%)

2272 (93·7%)

871 (81·0%)

Once

261 (5·9%)

81 (4·4%)

91 (8·8%)

89 (6·9%)

≥2 times

282 (5·5%)

45 (1·8%)

113 (10·2%)

124 (10·4%)
(Continues on next page)

register and seeking telephone numbers via directory
enquires. The research team endeavoured to make
telephone contact with these individuals to answer any
queries about the study and to encourage them to
complete and return a questionnaire. Participants who
were diﬃcult to contact were traced, when possible, by
the National Health Service Strategic Tracing Service.
Throughout data collection some questionnaires were
returned undelivered because of incorrect addresses. If
a new address became available from tracing strategies
or the monthly update of data from DASA, a
questionnaire was mailed to this new address.

Statistical analyses
For the purposes of these analyses, all samples have been
combined. However, sample weights have been generated
to take into account the sampling strategies used. Sample
1788

weights reﬂected the inverse probability of a subject from
a speciﬁc subpopulation and speciﬁc engagement type
(regular reservist status) being sampled; this probability
varies by subpopulation and engagement type. Response
weights were also generated to account for non-response.
Response weights were deﬁned as the inverse probability
of responding once sampled and driven by factors shown
empirically to predict response (sex, rank, engagement
type, age, sample, and the interaction between sample
and engagement type). The sample and response weights
were multiplied together to generate one combined
weight. The weighted analyses provide valid results
under the assumption that the data are missing at
random and that the observed variables modelled to drive
non-response were correctly identiﬁed.
The main analyses presented compare mental health
status according to deployment experiences. Our primary
www.thelancet.com Vol 375 May 22, 2010
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Deployed to Iraq or
Afghanistan* (N=6715)

Deployed to Iraq only Deployed to Afghanistan only Deployed to Iraq and
(N=4203)
(N=1123)
Afghanistan (N=1389)

(Continued from previous page)
Experience an IED
Never

3636 (73·9%)

1764 (71·4%)

809 (75·4%)

1063 (78·6%)

Once

599 (12·9%)

322 (13·9%)

130 (11·5%)

147 (11·9%)

≥2 times

597 (13·2%)

334 (14·7%)

141 (13·1%)

122 (9·5%)
1077 (80·8%)

Encounter sniper ﬁre
Never

3965 (81·5%)

2040 (82·5%)

848 (79·5%)

Once

288 (6·4%)

157 (7·1%)

75 (7·0%)

56 (4·0%)

≥2 times

569 (12·1%)

225 (10·4%)

152 (13·4%)

192 (15·2%)

Experience a threatening situation and were unable to respond due to rules of engagement
Never

3881 (79·5%)

1897 (76·8%)

843 (79·7%)

Once

395 (8·5%)

230 (9·9%)

92 (7·8%)

1141 (86·0%)
73 (5·7%)

≥2 times

566 (12·0%)

302 (13·3%)

147 (12·5%)

117 (8·3%)

Had a comrade shot/hit who was near you
No

4131 (85·4%)

2113 (86·6%)

901 (83·4%)

1117 (83·9%)

Yes

691 (14·6%)

304 (13·4%)

177 (16·6%)

210 (16·1%)

Data are number (%). Numbers might not add up to totals because of missing data. Percentages adjusted to take account of sample and response weights. RPG=rocket
propelled grenade . IED=improvised explosive device. *For those with previous deployment experience to both Iraq and Afghanistan, deployment on their last deployment
has been included here. †Only available for those who completed phase 2 questionnaire for their most recent deployment experience (excludes follow-up personnel whose
last deployment was to Iraq in 2003; details of that deployment were collected at phase 1 and were not collected with a comparable questionnaire).

Table 3: Deployment experiences of study participants, by deployment location

exposures of interest were deployment status (whether or
not deployed to Iraq or Afghanistan); location of
deployment (Iraq only, Afghanistan only, or both);
number of deployments to Iraq and Afghanistan; and
time since return from deployment. Self-reported
deployment data were used to classify participants.
19 individuals who were sampled as part of the HERRICK
sample were not deployed to Afghanistan; these
individuals were classiﬁed as deploying to Iraq only
(n=10) or were not deployed (n=9). As well as these nine
HERRICK participants, the group not deployed to Iraq or
Afghanistan (n=3255) comprised individuals from the
follow-up (n=2133) and replenishment (n=1113) samples.
We also examined role on deployment—combat (eg,
infantry), combat support (eg, explosive ordnance
disposal, aircrew, signals), combat service support (eg,
medical, logistics)—and stage of deployment (eg,
TELIC 1, 2 onwards, and HERRICK 1, 2 onwards;
generally each stage of deployment is 6 months in
length). For follow-up participants, we used data from
phase 1 to ensure deployment information was as
complete as possible.
Analyses were undertaken with the statistical software
package STATA (version 10.0), and statistical signiﬁcance
was deﬁned as a p value less than 0·05. All analyses take
account of the weighting by using the survey commands
in STATA. Weighted percentages and odds ratios are
presented in the tables, together with unweighted cell
counts. We describe the sociodemographic, military, and
deployment experiences of our sample in detail, before
presenting odds ratios, 95% CI, and p values, which were
www.thelancet.com Vol 375 May 22, 2010

calculated to estimate associations between deployment
experiences and the outcomes of interest. Univariable
and multivariable logistic regression analyses were done,
and standard sociodemographic (age, sex, marital status,
educational status) and military (rank, service,
engagement type [regular or reservist status]) factors
were included in the models. All study participants were
analysed together, irrespective of which sample they were
from, and we analysed the follow-up sample separately to
allow for previous mental health status (being deﬁned as
a common mental disorder case, based on the GHQ-12,
and probable post-traumatic stress disorder, based on the
PCL) to be taken into account in the analysis.
Our sample size was devised to allow us at least 80%
power to detect a diﬀerence in the prevalence of probable
post-traumatic stress disorder from 3% to 6% within the
follow-up sample and a diﬀerence in prevalence of
probable post-traumatic stress disorder between the
HERRICK and non-deployed follow-up (ERA) sample of
8% and 4%, respectively. The sample sizes used probable
post-traumatic stress disorder, since this outcome had
the lowest prevalence of the outcomes examined at
phase 1 (data not shown).1

Role of the funding source
The sponsor of the study had no role in study design,
data analysis, or data interpretation. The MoD provided
us with the names and contact details of the study
participants who were newly selected into phase 2, and
updated contact details for those enrolled at phase 1. We
disclosed the paper to the MoD when it was submitted
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Regulars

Reservists

Deployed
Not deployed
(N=5743,
to Iraq/
59%)
Afghanistan
(N=2518, 41%)
Common mental 494 (19·9%)
disorders

OR* (95% CI); p value

1074 (19·6%) 0·98 (0·86–1·12); p=0·81

Adjusted† OR* (95% CI);
p value

Not deployed Deployed
(N=972,
to Iraq/
Afghanistan 40%)
(N=737, 60%)

0·98 (0·84–1·14); p=0·77

132 (18·1%)

Probable PTSD

98 (4·0%)

222 (4·2%)

1·03 (0·79–1·36); p=0·81

Alcohol misuse

299 (10·9%)

881 (15·7%)

1·52 (1·30–1·79); p<0·0001 1·22 (1·02–1·46); p=0·030

1·13 (0·82–1·54); p=0·46

OR* (95% CI); p value

203 (19·9%) 1·12 (0·85–1·49); p=0·42

Adjusted† OR* (95% CI);
p value

1·16 (0·85–1·59); p=0·34

11 (1·8%)

44 (5·0%)

2·90 (1·37–6·12); p=0·005 2·83 (1·23–6·51); p=0·014

53 (6·8%)

89 (9·5%)

1·43 (0·95–2·16); p=0·088 1·38 (0·89–2·13); p=0·15

Data are number (%), unless otherwise speciﬁed. Percentages and odds ratios (ORs) adjusted to take account of sample and response weights. PTSD=post-traumatic stress disorder. *Baseline group=not deployed
to Iraq or Afghanistan. †Odds ratios adjusted for age (as a continuous variable), sex, marital status, educational status, rank, serving status (still serving or left), and service.

Table 4: Association between probable mental disorders and deployment status, stratiﬁed by engagement type (regular or reservist status)

for publication, and any errors of fact identiﬁed by the
MoD were corrected at the same time as addressing the
comments of the reviewers. The corresponding author
had full access to all the data in the study and had ﬁnal
responsibility for the decision to submit for publication.

Results

See Online for webappendix
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9990 participants completed our study questionnaire
(response rate 56%). The response rate was higher for
the follow-up sample (6429 [68%]) than for the
replenishment (896 [40%]) and HERRICK samples
(2665 [50%]). Table 1 shows the characteristics of
responders compared with non-responders. Response
was associated with older age, being female, being an
oﬃcer, and being of regular engagement type (table 1).
For the follow-up sample, we examined whether response
was associated with phase 1 mental health status
(probable post-traumatic stress disorder, symptoms of
common mental disorders, alcohol misuse, fatigue,
multiple symptoms, and general health perception). We
noted no signiﬁcant associations between mental health
status at phase 1 and responding at phase 2 (table 1).
From the model presented, response weights were
generated with factors shown to predict response: sex,
rank, engagement type, age, sample, and the interaction
between sample and engagement type. All subsequent
analyses took these response weights into account.
Table 2 summarises the sociodemographic and military
characteristics of the sample by deployment status. Of
the total sample, 4203 (37%) had deployed to Iraq only,
1123 (9%) to Afghanistan only, and 1389 (11%) to both
locations. Generally, the non-deployed group were older
and more likely to be female, to be in the naval services,
to be a reservist, and to have left the military than were
those who had deployed to either Iraq or Afghanistan.
Those who had deployed to Iraq only were, generally,
older and more likely to be female, to be a reservist, and
to have left the military than were those who had deployed
to Afghanistan only or to both Afghanistan and Iraq.
Those who had deployed to Afghanistan only were,
generally, younger, and more likely to be single and to
hold a lower rank than were those who had deployed to
Iraq only or to both Afghanistan and Iraq. Those who

had deployed to both locations were, generally, more
likely to be in the RAF, to be an oﬃcer or noncommissioned oﬃcer, and to be a regular than were
those who had deployed to only Iraq or Afghanistan.
Table 3 shows the deployment characteristics for
participants with deployment to Iraq or Afghanistan.
The most frequently cited deployment experience was
coming under mortar attack, whereas few participants
experienced a landmine strike or had witnessed a
comrade shot. The distribution of deployment
experiences varied substantially by deployment location.
Generally, those deployed to Iraq only were more likely
to have been in combat service support roles; to
experience hostility from civilians and mortar, artillery
ﬁre, or rocket attacks; and were less likely to see
personnel wounded and killed, to experience a landmine
strike, or to discharge their weapon in direct combat
than were those deployed to Afghanistan only and those
deployed to both Iraq and Afghanistan.
Overall, 4·0% (95% CI 3·5–4·5; n=376) of participants
reported probable post-traumatic stress disorder, 19·7%
(18·7–20·6; n=1908) reported common mental disorder,
and 13·0% (12·2–13·8; n=1323) reported alcohol misuse.
The webappendix presents the prevalence of these
outcomes by sociodemographic and military factors, plus
the prevalence estimates by sample.
We recorded a signiﬁcant interaction between
deployment status and engagement type for probable
post-traumatic stress disorder (p=0·011), which was
anticipated from phase 1,1 thus implying that the eﬀect of
deployment on the reporting of probable post-traumatic
stress disorder diﬀers between regulars and reservists.
We noted no presence of an interaction for alcohol
misuse (p=0·78) nor symptoms of common mental
disorders (p=0·40). However, for consistency we assessed
all associations separately for regulars and reservists
(table 4). Reporting symptoms of common mental
disorder was not associated with deployment status for
either regulars or reservists (table 4). Probable posttraumatic stress disorder was signiﬁcantly associated
with being a deployed reservist, and alcohol misuse was
signiﬁcantly associated with being a deployed regular
(table 4). These associations persisted after adjustment
www.thelancet.com Vol 375 May 22, 2010
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for confounding by sociodemographic and military
factors (table 4). Despite the association between
deployment status and probable post-traumatic stress
disorder being signiﬁcant for reservists, the prevalence
of symptoms in deployed reservists and in non-deployed
reservists was low (table 4). Further, although the odds
ratio for alcohol misuse in reservists was not signiﬁcant,
the adjusted odds ratio was slightly larger in reservists
than was that seen for regulars (table 4).
We then examined whether there was an eﬀect of
deployment location (table 5). In regulars, after
adjustment, the association between deployment and
alcohol misuse remained for those deployed to both Iraq
and Afghanistan. Comparison of the unadjusted and
adjusted odds ratios showed that age had the largest
eﬀect on the odds ratios (data not shown). Because of the
small number of reservists, these analyses have been
restricted to regulars only. Of the 44 deployed reservists
reporting probable post-traumatic stress disorder, 33 were
deployed to Iraq only, ﬁve to Afghanistan only, and six to
both Iraq and Afghanistan.
To assess whether there was an association between
experience of combat duties and the outcomes under
study, we did a further analysis of only those who had
deployment experience to Iraq or Afghanistan, or both,
comparing those in a combat role and those with combat
support roles (eg, explosive ordnance disposal, aircrew,
signals) with those in combat service support (eg,
medical, logistics; table 6). These analyses were restricted
to regular personnel because few reservists were deployed
in combat roles. Having a combat role was associated
with increased reporting of probable post-traumatic
stress disorder. The unadjusted analysis showed that
there was an association between holding a combat role

and alcohol misuse, but this association was no longer
present after adjustment (this association was mainly
accounted for by age). Additionally, those in combat
support roles were less likely than were those in combat
service support roles to report alcohol misuse, and this
eﬀect remained signiﬁcant after adjustment (table 6).
We also examined whether stage of deployment to Iraq
or Afghanistan had an eﬀect on probable mental disorders
(ﬁgure 3 and ﬁgure 4). For each ﬁgure, the death rate
(per 1000) in UK military personnel is also shown as a
proxy for the combat intensity of each deployment. We
noted no apparent association between the death rate and
the reporting of probable mental disorders.
For those with deployment experience to Iraq and
Afghanistan, the number of times they had been deployed
to Iraq and Afghanistan was explored in relation to
mental disorders. These analyses were restricted to
regular army personnel who were still in service at the
time of questionnaire completion because this group
generally deploy for periods of 6 months, whereas the
pattern of deployments diﬀers for the other services and
for reservists.28 For example, RAF personnel (eg, aircrew)
deploy more often but for shorter periods of time than do
other military personnel. Further, these analyses were
restricted to still serving personnel, because there was a
signiﬁcant interaction between number of deployments
and current serving status for probable post-traumatic
stress disorder (p=0·023). Table 7 presents the association
with number of deployments and mental disorders. We
noted no evidence that number of deployments was
associated with an increase in the reporting of probable
mental disorders. Additional adjustment for operational
role had a small eﬀect on the odds ratios presented (data
available from the authors).
Deployed to Iraq
and Afghanistan
(N=1256, 11%)

Adjusted OR* (95% CI);
p value

Deployed to
Iraq only
(N=3515, 38%)

Adjusted OR* (95% CI);
p value

Deployed to
Afghanistan only
(N=972, 10%)

Adjusted OR* (95% CI);
p value

Common mental disorders 494 (19·9%)

682 (20·8%)

1·03 (0·88–1·21); p=0·69

167 (17·3%)

0·79 (0·62–1·01); p=0·059 225 (17·9%)

0·93 (0·75–1·17); p=0·55

Probable PTSD

98 (4·0%)

153 (4·8%)

1·20 (0·87–1·67); p=0·27

29 (3·4%)

0·93 (0·54–1·59); p=0·78

40 (2·7%)

0·92 (0·58–1·46); p=0·71

Alcohol misuse

299 (10·9%)

510 (15·3%)

1·21 (0·99–1·46); p=0·057 176 (17·8%)

1·20 (0·92–1·57); p=0·17

195 (15·1%)

1·30 (1·01–1·67); p=0·039

Not deployed to
Iraq/Afghanistan
(N=2518, 41%)

Data are number (%), unless otherwise speciﬁed. Percentages and odds ratios (ORs) adjusted to take account of sample and response weights. PTSD=post-traumatic stress disorder. *Baseline group=not deployed
to Iraq or Afghanistan. Odds ratios adjusted for age (as a continuous variable), sex, marital status, educational status, rank, serving status (still serving or left), and service.

Table 5: Association between probable mental disorders and location of deployment for regular personnel

Common mental
disorders

Combat service
support
(N=3500, 63%)

Combat
OR* (95% CI); p value
(N=1334, 25%)

Adjusted† OR* (95% CI);
p value

Combat support
(N=709, 12%)

OR* (95% CI); p value

Adjusted† OR* (95% CI);
p value

650 (19·7%)

270 (20·6%)

1·06 (0·86–1·30); p=0·57

124 (18·3%)

0·91 (0·71–1·18); p=0·49

0·98 (0·76–1·28); p=0·90

1·99 (1·42–2·78); p<0·0001 1·87 (1·26–2·78); p=0·002

11 (2·1%)

0·58 (0·28–1·19); p=0·14

0·67 (0·32–1·41); p=0·29

1·75 (1·45–2·12); p<0·0001

82 (10·8%)

0·73 (0·54–0·98); p=0·039 0·68 (0·50–0·93); p=0·015

Probable PTSD

116 (3·6%)

90 (6·9%)

Alcohol misuse

485 (14·2%)

296 (22·5%)

1·06 (0·88–1·28); p=0·54

1·15 (0·93–1·42); p=0·20

Data are number (%), unless otherwise speciﬁed. Percentages and odds ratios adjusted to take account of sample and response weights. PTSD=post-traumatic stress disorder. *Baseline group=combat service
support. †Odds ratios adjusted for age (as a continuous variable), sex, marital status, educational status, rank, serving status (still serving or left), and service.

Table 6: Association between probable mental disorders and role on deployment for regular personnel
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Alcohol misuse
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Figure 3: Probable mental disorders (proportion) and death rate per 1000 UK military personnel by stage of
deployment to Iraq (Operation TELIC)26,27
PTSD=post-traumatic stress disorder.

Probable PTSD

Alcohol misuse

Common mental disorder

Deaths
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Stage of HERRICK
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Figure 4: Probable mental disorders (proportion) and death rate per 1000 UK military personnel by stage of
deployment to Afghanistan (Operation HERRICK)12,27
PTSD=post-traumatic stress disorder.

For regulars, unadjusted analyses showed evidence of
a positive eﬀect of time since return from deployment
on reporting both symptoms of common mental
disorder and probable post-traumatic stress disorder
(table 8). The odds ratio peaked at up to 3 years since
return from deployment for symptoms of common
mental disorder and at up to 4 years since return from
deployment for the reporting of probable post-traumatic
stress disorder. We recorded the opposite for alcohol
misuse—time since return had a negative eﬀect on the
reporting of alcohol misuse, with the lowest odds ratio
reported at up to 5 years since return from deployment
(table 8). After adjustment, we recorded no association
with symptoms of common mental disorders and
alcohol misuse (table 8). These associations were
mainly accounted for by educational status (symptoms
of common mental disorder) and age (alcohol misuse;
data not shown). After adjustment, there remained a
small but signiﬁcant trend for the reporting of probable
1792

post-traumatic stress disorder (table 8). This analysis
was restricted to regulars because of the small number
of reservists.
The association between reporting probable posttraumatic stress disorder and time since deployment
might be due to the so-called healthy warrior eﬀect (in
which those who have diﬃculties are not deployed)29 and,
therefore, we established whether probable mental
disorders at phase 1 aﬀected the odds of being deployed
by phase 2. For the follow-up sample, previous mental
health status was not associated with subsequent
deployment status for either regulars (odds ratio 0·97,
95% CI 0·91–1·03, p=0·30 for common mental disorders;
0·96, 0·90–1·02, p=0·17 for probable post-traumatic
stress disorder) or reservists (1·00, 0·82–1·22, p=0·97 for
common mental disorders; 0·98, 0·87–1·11, p=0·77 for
probable post-traumatic stress disorder). Adjustment for
sociodemographic characteristics, military factors, and
deployment status at phase 1 had a small eﬀect on the
odds ratios (data available from the authors). In regulars,
examination of the characteristics of those deployed
between phase 1 and phase 2 of the study again showed
that they were more likely than were those not deployed
to be younger, male, be a non-commissioned oﬃcer,
remain in service, and have been deployed at phase 1 and
be in the army (data not shown). In reservists, being
younger, remaining in service, and having been deployed
at phase 1 were predictive of being deployed between
phase 1 and phase 2 of the study (data not shown).

Discussion
Our main ﬁnding is that, overall, the prevalence of mental
disorders in the UK armed forces remained stable between
2003 and 2009. For regular personnel, we did not detect
an eﬀect of deployment to Iraq or Afghanistan on two of
the three outcomes (probable post-traumatic stress
disorder and common mental disorders) but we did record
a modest eﬀect of deployment on alcohol consumption.
As we ﬁrst noted in our 2006 report,1 covering the period
of the UK military operation in Iraq from 2003 to 2005,
the most frequent mental health problems encountered
by returning UK armed forces personnel continue to be
alcohol misuse and common mental disorders, rather
than probable post-traumatic stress disorder. We previously
reported1 that, unlike regulars, deployed reservists were
more likely to report probable post-traumatic stress
disorder than were non-deployed reservists. Despite
several policy initiatives, this eﬀect has persisted. We also
noted a signiﬁcant association between deployment and
probable post-traumatic stress disorder in regular
personnel who had a combat role during deployment.
Findings from this study suggest that the mental health
of the UK armed forces has not changed since our initial
study.1 This ﬁnding, although reassuring, is also
surprising because the war in Iraq turned out to be a
prolonged deployment, and UK military personnel in
southern Iraq began to be exposed to increased levels of
www.thelancet.com Vol 375 May 22, 2010
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1 deployment 2 deployments OR* (95% CI); p value
(N=1767)
(N=1109)
Common mental disorders

Adjusted† OR* (95% CI); ≥3 deployments
p value
(N=411)

OR* (95% CI); p value

Adjusted† OR* (95% CI);
p value
0·80 (0·57–1·13); p=0·20

355 (21·2%)

199 (18·3%)

0·83 (0·66–1·05); p=0·12 0·90 (0·71–1·14); p=0·39

67 (16·8%)

0·75 (0·54–1·05); p=0·091

Probable PTSD

66 (4·1%)

37 (3·4%)

0·83 (0·51–1·36); p=0·47

0·96 (0·58–1·57); p=0·86

11 (2·5%)

0·61 (0·29–1·26); p=0·18

0·72 (0·34–1·50); p=0·38

Alcohol misuse

296 (16·3%)

186 (17·0%)

1·05 (0·83–1·33); p=0·71

1·05 (0·82–1·36); p=0·68 61 (14·5%)

0·87 (0·62–1·23); p=0·43

0·88 (0·61–1·26); p=0·47

Data are number (%), unless otherwise speciﬁed. Percentages and odds ratios (ORs) adjusted to take account of sample and response weights. PTSD=post-traumatic stress disorder.*Baseline group=one
deployment. †Odds ratios adjusted for age (as a continuous variable), sex, marital status, educational status, and rank.

Table 7: Association between probable mental disorders and number of deployments to Iraq or Afghanistan, for currently serving regular Army personnel (N=4098)

combat. Further, there has been an escalation in the UK
commitment to Afghanistan, with substantial numbers
of UK military personnel being deployed to Helmand
Province, where ﬁghting has been intense. Many UK
military personnel have now had multiple deployments
to either or both operational locations, yet we noted that
multiple deployments were not associated with mental
health disorders.
Concerns have been raised about the long-term eﬀect
of deployment on the mental health of the UK armed
forces, particularly the expected so-called tidal wave of
mental health problems,13,30–32 similar to reports from the
USA.2,3,6–11 However, we report only a small increase in the
reporting of probable post-traumatic stress disorder with
time since return from deployment.
Although our ﬁndings on the eﬀect of deployment in
regulars are, up to a point, reassuring, there are two
areas of continued concern: alcohol misuse, in general,
and probable post-traumatic stress disorder in those
deployed in combat roles. Our present analysis showed
an eﬀect of deployment on the reporting of alcohol
misuse, and alcohol misuse continues to be greatest in
those holding combat roles.24,33,34 In view of the
predominance of young men in the military, that
members of the UK armed forces have high levels of
alcohol misuse is perhaps unsurprising. Even when
these diﬀerences were taken into account, the levels of
misuse were substantially higher than in those reported
within the general population.24 The US military, despite
having diﬀerent attitudes towards alcohol use, report
similar associations of alcohol misuse with deployment
and deployment-related experiences.35,36 In the UK, the
three services have each recently introduced new alcohol
policies. Although the eﬀect of these new policies cannot
yet be assessed, we suggest that any substantial and
sustained reduction will need attitudinal change, since
alcohol use within British military culture is seen as
aiding social interaction and unit cohesion, a view that
has some empirical support.33
Regular military personnel deployed in combat roles
were more likely to report probable post-traumatic stress
disorder than were others. But we did not record an
association between combat intensity and the reporting
of mental disorders. Combat intensity, and hence casualty
ﬁgures, have varied between diﬀerent periods of both the
Iraq and Afghanistan deployments. We predicted that
this variation would be reﬂected in similar ﬂuctuations
www.thelancet.com Vol 375 May 22, 2010

in the reporting of probable mental disorders, as has
been shown historically,37 but we did not ﬁnd this to be
the case. This ﬁnding might be partly because such a link
is more evident in some subgroups or in those who have
directly taken part in combat,38 but might also reﬂect that,
taken in its historical context, rates of death, serious
injury, and mental breakdown are all fairly low, at least
compared with the two world wars from where most of
the published work originates. The main data collection
period of this study was earlier than the most recent and
most injurious phases of the UK deployment to
Afghanistan.12,27 We are unable to examine the eﬀect of
these more recent stages of deployment on the mental
health of those deployed; thus continued surveillance of
mental health outcomes remains crucial.
In deployed reservists, as shown previously, we report an
increase in post-traumatic stress disorder, 1,39 but this
ﬁnding should be interpreted in the context of an unusually
low rate of this disorder in the non-deployed reservists.
This prevalence was lower than that reported in the general
population.40 The increased reporting of probable posttraumatic stress disorder in reservists is not simply a result
of traumatic experiences during deployment but is aﬀected
by the context in which deployment takes place—in
particular reservists’ perception of support and risk while
on deployment, and their domestic and employment
circumstances when they return.39 The relative infrequency
of symptoms of post-traumatic stress disorder meant that
we did not have statistical power to investigate the eﬀect of
deployment to each operational theatre.
After the publication of our previous report,1 the UK
MoD responded with a series of initiatives designed to
improve the mental health of reservists both during
and after deployment and to assist in the integration of
reservists alongside their regular counterparts.
However, reservists still seem to be at greatest risk of
the eﬀects of deployment.
With the continuing UK commitment to Afghanistan
and, until 2009, the dual commitment to Iraq, the eﬀect
of multiple deployments has become pertinent. Multiple
deployments could potentially increase military
personnel’s chances of being exposed to combat or
combat-related trauma, which could in turn lead to an
increase in reporting of mental disorders.14,15 Despite the
fact that a number of our study participants have
undertaken multiple deployments, we did not ﬁnd an
association between the number of deployments and
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Common
OR (95% CI);
mental disorder p value

Adjusted* OR
(95% CI); p value

Probable
PTSD

OR (95% CI);
p value

Adjusted*OR
(95% CI); p value

Alcohol
misuse

OR (95% CI);
p value

Adjusted* OR
(95% CI); p value

Up to 1 year

303 (17·5%)

1·0

1·0

58 (3·0%) 1·0

1·0

302 (16·7%)

1·0

1·0

Up to 2 years

264 (19·6%)

1·15 (0·92–1·43);
p=0·21

1·17 (0·93–1·46);
p=0·18

52 (3·6%) 1·19 (0·76–1·86);
p=0·44

1·18 (0·75–1·86);
p=0·47

228 (16·5%)

0·99 (0·79–1·24);
p=0·94

1·02 (0·81–1·29);
p=0·87

Up to 3 years

125 (22·4%)

1·36 (1·04–1·78);
p=0·025

1·37 (1·04–1·81);
p=0·026

28 (5·7%)

1·95 (1·16–3·27);
p=0·012

1·80 (1·05–3·10);
p=0·033

119 (17·9%)

1·09 (0·83–1·44);
p=0·55

1·20 (0·89–1·62);
p=0·24

Up to 4 years

75 (21·5%)

1·29 (0·93–1·78);
p=0·13

1·15 (0·81–1·64);
p=0·44

17 (5·8%) 1·98 (1·08–3·65);
p=0·028

1·88 (0·98–3·62);
p=0·058

61 (16·2%)

0·97 (0·68–1·37);
p=0·85

1·25 (0·85–1·83);
p=0·25

Up to 5 years

192 (21·0%)

1·25 (0·99–1·59);
p=0·064

1·24 (0·96–1·61);
p=0·098

42 (4·7%) 1·59 (0·99–2·57);
p=0·055

1·53 (0·92–2·55);
p=0·10

83 (10·5%)

0·59 (0·43–0·79);
p=0·001

0·75 (0·54–1·04);
p=0·088

82 (19·8%)

1·17 (0·86–1·58);
p=0·32

1·20 (0·85–1·68);
p=0·30

19 (5·2%) 1·79 (0·98–3·26);
p=0·059

1·89 (0·99–3·60);
p=0·054

56 (14·8%)

0·87 (0·61–1·23);
p=0·43

1·12 (0·77–1·63);
p=0·54

1·05 (1·00–1·09);
ptrend=0·044

1·04 (0·99–1·10);
ptrend=0·10

Up to 6·5 years
Odds ratio (95% CI; ptrend)†

..

..

1·13 (1·04–1·23);
ptrend=0·003

1·13 (1·03–1·24);
ptrend=0·008

..

0·93 (0·88–0·98); 0·99 (0·94–1·05);
ptrend=0·007
ptrend=0·76

Data are number (%), unless otherwise speciﬁed. Percentages and odds ratios adjusted to take account of sample and response weights. PTSD=post-traumatic stress disorder. *Odds ratios adjusted for age (as a
continuous variable), sex, marital status, educational status, rank, service, and role on last deployment. †Odds ratio associated with every additional year since return from deployment.

Table 8: Association between time since return from deployment and probable mental disorders for regulars

probable mental disorders.28 This ﬁnding might be partly
explained by selection or the so-called healthy warrior
eﬀect, in which those who were unwell as a result of
previous deployment have less chance of subsequent
deployment,29 whereas those who are more
psychologically robust have an increased chance of
deployment.41 Thus, those with multiple deployments
could represent a more resilient group of individuals.
However, we did not ﬁnd any evidence that previous
mental disorder was associated with signiﬁcant reduction
in likelihood of deployment between phase 1 and
phase 2 of this study (data not shown).
Our ﬁnding of no association between multiple
deployments and mental ill health can be viewed as
support for the appropriateness of the UK military’s
harmony guidelines,42 which outline the recommended
number of deployments and length of time between
deployments for the UK armed forces, and suggest that
the actual length of time deployed over 3 years might be
more important than the number of deployments. A
more rigorous analysis will be needed to explore the
association between number of deployments, cumulative
length of time deployed, and mental disorders.
We did report a modest increase in the prevalence of
reported probable post-traumatic stress disorder with
time since return from deployment, but not to the extent
expected.13,30–32 This ﬁnding is surprising in view of our
understanding of the psychopathology of post-traumatic
stress disorder that, generally, symptoms associated with
trauma decrease with time.43 Most of the data for recovery
are based on patients exposed to one trauma, whereas
our sample has multiple exposures over time. Our
ﬁndings might represent a small group of personnel with
delayed onset post-traumatic stress disorder, for whom
the gradual accumulation of symptoms might be seen
over a 2–3 year period after a traumatic event.44,45
Our ﬁnding of a modest increase in prevalence of
probable post-traumatic stress disorder with time since
1794

return from deployment is less than that documented in
US-based reports, in which studies have indicated that
the prevalence of reporting of probable post-traumatic
stress disorder has substantially increased (ﬁgure 5).2,3,6–11,46
Since the UK are ﬁghting the same enemy, on the same
terrain, facing similar risks, and using similar tactics, the
reason for these diﬀerences is unlikely to be attributable
to the operational location. Many other diﬀerences exist
between the US and UK military that could account for
some of the diﬀerences in prevalence, including the
sociodemographic structure (US troops are younger),
length of deployment (12–15 months in the USA vs
6 months in the UK), greater use of reservists within the
US military, a higher ratio of troops to leader in the US
military, and higher casualties and fatalities in the US
military in Iraq, although not in Afghanistan. However,
why there are diﬀerent temporal trends in the UK and
the USA is diﬃcult to understand. Post-deployment
health care is delivered diﬀerently in the UK and USA. In
the USA, since January, 2008, military personnel,
including US reservists, have access to 5 years of Veterans
Aﬀairs (VA) health care after leaving service, for disorders
that are determined by their VA doctor to be related to
service in a combat area of operations.47 Before January,
2008, the entitlement was for 2 years rather than 5 years.
By contrast, in the UK all ex-service personnel have access
to the National Health Service in perpetuity.
This is the third large-scale epidemiological study that
we have undertaken of UK armed forces personnel.1,48
Despite considerable eﬀorts, we obtained a response rate
of 56%. With our previous experience,1,48 we made
extensive eﬀorts to achieve a high response rate:
personnel were sent questionnaires, military bases were
visited, and we used all available methods for tracing. For
example, non-responders were contacted by telephone
and we used a variety of incentives, newsletters, and
media articles to encourage participation. We do not
think a higher participation rate could have been achieved
www.thelancet.com Vol 375 May 22, 2010
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with survey methodology in the UK military. In survey
research, there is debate about the beneﬁts of further
mailings to produce small increments in participation
rates potentially being oﬀset by increasing measurement
error. We showed with data from phase 1 of our study
that further eﬀorts to increase response rates do not
change the overall estimates being studied.16
We have already presented data suggesting that
participation was limited because of our diﬃculty in
ﬁnding people and participant inertia.49 Furthermore,
we know that our non-responders were more likely to be
young males who hold lower ranks, and we accounted
for non-response in all our analyses with standard
statistical techniques. But most crucially, we were able
to use the data that we had already collected for all those
who took part in the ﬁrst phase of our study1 to
investigate whether mental health at phase 1 aﬀected
non-response at phase 2. With use of that data, we
recorded no evidence to suggest that response was
associated with mental health status. Finally, nonresponse rate alone is a weak predictor of non-response
bias, and changes in non-response rates do not
necessarily alter survey estimates.50
Our response rate is similar to that achieved in other
large population-based studies, especially of mobile
populations dominated by young men. Most large
population-based studies report diﬃculties in obtaining
participation from the same groups as we do, with the
serving military being a population over-represented by
mobile young men. We also note that the only other
military study that obtains longitudinal data for identiﬁed
individuals (the US-based Millennium cohort study) has
a response rate of 36%;51 another US study that aﬀects
US policy is the RAND study with a response rate of
about 5%.4
We acknowledge that there are other limitations to
this study. Some of our analyses were restricted to
regular personnel only because of the small number of
reservists and low prevalence of reporting probable
post-traumatic stress disorder. We have ensured that the
analyses we have presented for reservists were based on
adequate numbers to allow robust conclusions to be
made. The prevalence of post-traumatic stress disorder
is overestimated when based on self-reported questions
compared with clinical interviews, and thus even the
low prevalence of post-traumatic stress disorder reported
here is likely to be overestimated. Further, we were
unable to verify an individual’s deployments against
military records. However, all published studies relating
to Iraq or Afghanistan have this challenge, with, as far
as we are aware, only two exceptions for studies of
Vietnam veterans.52–54
We have done several analyses, hence increasing the
possibility of associations arising by chance. We have not
made adjustments for multiple comparisons in line with
the recommendations of Rothman.55 The exposures and
outcomes studied are highly correlated. Bonferroni (or

Bliese et al,6 2007 (USA)
Cabrera et al,7 2007 (USA)
Duma et al,8 2010 (USA)
Fear et al, 2010 (UK)
Hoge et al,2,9 2004 & 2007 (USA)
HPA&E,3 2006 (USA)
Milliken et al,10 2007 (USA)
Rona et al,46 2006 (UK)
Vasterling et al,11 2010 (USA)
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Figure 5: Prevalence of probable post-traumatic stress disorder (PTSD) within the ﬁrst year of return since
deployment

other corrections for multiple testing) assume
independence of data that would not have been the case
in this study.
Our results do have some implications for policy. First,
most of the present initiatives to improve the mental
health of the armed forces, in both the UK and USA,
continue to be dominated by post-traumatic stress
disorder. Yet in the UK, at least, alcohol use is more of a
problem, both before and after deployment. Second,
both reservists and combat personnel have more mental
health problems after deployment. Many recent policy
changes and initiatives have been implemented, such as
new systems of peer support, new policies on third
location decompression (a 1–2 day period spent in
Cyprus to unwind before returning to their families),
and improved access for reservists to mental health
services, which will need time to have an eﬀect. The
case for surveillance of mental health outcomes to
monitor both the eﬀect of these initiatives and any
future trends in prevalence remains strong. Finally, the
absolute number of military personnel requiring
support or treatment is increasing. This rise is not
because of an increase in the rate of mental disorders,
but as more of the UK armed forces are deployed, the
number of people needing help will inevitably increase.
This ﬁnding should not be taken as evidence that the
situation is getting worse, but it does mean that military
mental health services, service charities, and the UK
national health system should anticipate a steady
increase in the number of serving and ex-service
personnel needing support.
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