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PURPOSE: There is speculation that high rates of mental illness among Reservists returning from deploy-
ment to Iraq and Afghanistan may be due to the challenge of reintegrating into civilian life. We aimed to
examine the postdeployment social functioning of Reservists and to explore the relationship between
adverse postdeployment experiences and subsequent mental ill health.
METHODS: A sample of 4,991 UK military personnel who had deployed to either Iraq or Afghanistan
were asked about their postdeployment experiences with a particular focus on their levels of social integra-
tion, perceived support from themilitary, and civilian employment. All participants were asked to complete
a series of validated measures of mental health.
RESULTS: Compared with Regular personnel, Reservists were more likely to feel unsupported by the
military and to have difficulties with social functioning in the postdeployment period. Perceived lack of
support from the military was associated with increased reporting of probable posttraumatic stress disorder
(PTSD) and alcohol misuse. Low levels of non-military postdeployment social support and participation
were associated with increased reporting of common mental disorder, probable PTSD, and alcohol misuse.
CONCLUSIONS: Many Reservists find the transition from military deployment to civilian life difficult.
Differences in postdeployment experiences may explain some of the increased rates of mental ill health
among Reservists.
Ann Epidemiol 2011;21:666–672. � 2011 Elsevier Inc. All rights reserved.

KEY WORDS: Military Personnel, Social Support, Social Participation, Employment, Unemployment,
Mental Disorders, Posttraumatic Stress Disorder, Combat Disorders, Alcohol Drinking, Alcohol-Related
Disorders.
INTRODUCTION

Over recent decades, mostWestern states have reconfigured
the composition of their military, with a greater reliance on
Reservist personnel to supplement the work of Regular mili-
tary personnel (1–3). Whereas most Reserve Forces were
initially established for home defense roles, they have
increasingly been utilized to assist in operations abroad. In
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the United States, over 760,000 National Guard and
Reservist personnel mobilizations have occurred since
2001 (4). At the height of recent overseas conflicts, close
to 40% of deployed US forces have comprised of Reservists
(1). Within the United Kingdom (UK), there are over
36,000 Volunteer Reservists, who make up approximately
one third of the total strength of the British Army (2).

The increasing operational role for Reservists has not
been without difficulties. Empirical studies based in both
the United States and UK have demonstrated that,
compared with Regular military personnel, Reservists have
an increased prevalence of mental illness postdeployment
(5–8). UK Reservists who deployed to the 2003 Iraq War
were more than twice as likely to report symptoms of
common mental disorders and probable posttraumatic stress
disorder (PTSD) compared with those who did not deploy
(5). The same study did not find any such impact of deploy-
ment among Regulars (5), although a number of other
studies have found expose to combat to be a risk factor for
PTSD among Regular Forces (9–11). Interestingly, and
perhaps paradoxically, differences in perceived combat
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Selected Abbreviations and Acronyms

PTSD Z posttraumatic stress disorder
UK Z United Kingdom

experience have not explained the increased rates of postde-
ployment PTSD symptoms among Reservists, which seem to
be more closely related to reported problems at home, both
during and after deployment (12). A recently published
cross sectional analyses of US Reservists indicated that
a significant minority of Reservists felt that deployment to
Iraq had led to financial difficulties or civilian job loss,
and confirmed that these difficulties seemed to be indepen-
dent risk factors for postdeployment depression and PTSD
(13). In response to such findings, both the US andUKmili-
tary forces have placed increased emphasis on the welfare of
their Reserve Forces with a number of initiatives aimed at
improving mental health both during and after deployment.
Despite this, follow-up studies have continued to demon-
strate that Reservists remain at particular risk for postde-
ployment mental health problems (6, 8). Qualitative
studies have also revealed that for many Reservists issues
related to their family and their career continue to be amajor
cause of stress, both during and after deployment (3).

In the current study, we have used data from a large
cohort of UKmilitary personnel to examine the experiences
of Reservists returning from deployment to Iraq or
Afghanistan. We aimed to describe the level of postdeploy-
ment social functioning, to compare this with the experi-
ences of Regular military personnel, and then to establish
the associations between adverse postdeployment experi-
ences and various mental health outcomes.
METHODS

Study Design and Participants

This study utilized data collected as part of a UK-based
cohort study of military personnel. The study was conceived
in 2003 to monitor the health of individuals who had taken
part in the initial invasion of Iraq (5). Because operations in
Iraq continued and a new major deployment to Afghanistan
began, the follow-up of this sample has been supplemented
with 2 new groups (8). In brief, this methodology resulted in
participants being drawn from 3 separate sources: 9,395
participants followed from phase 1 (a randomly selected
group of deployed and non-deployed personnel after the
2003 Iraq war) (5); 1,789 randomly selected personnel
who had deployed to Afghanistan at anytime between April
2006 and April 2007; and a replenishment sample of 6,628
randomly selected individuals who had joined the UK
Armed Forces since the cohort was first recruited in 2003.
Data collection began in November 2007 and ended in
September 2009, with nonresponders actively followed
with repeat mailings, base visits, and intensive tracing
involving telephone contact where possible (9).

A total of 9,990 participants completed the study ques-
tionnaire, resulting in a response rate of 56%. As previously
reported, response was associated with older age, being
female, being an officer, and being a member of the Regular
Forces (8). Non-response at phase 2 was not associated with
mental health status (probable PTSD, common mental
disorder, or alcohol misuse) at phase 1. We have previously
shown that non-response was more closely related to prac-
tical issues such as difficulty tracing individuals or apathy
(8, 14). Overall the response rate in this sample is signifi-
cantly higher than that obtained in other longitudinal
studies of military personnel (15).
Measures of Postdeployment Social Functioning

When a participant indicated that they had deployed to
either Iraq or Afghanistan, they were asked a number of
questions about their postdeployment experiences. Where
an individual had deployed to both Iraq and Afghanistan,
responses relating to whichever was their most recent
deployment were considered. Current models of social func-
tioning have proposed that social networks influence health
via a number of different pathways, such as social support,
social participation, and access to material goods, each of
which may operate within specific social contexts (16). In
line with this model, each participant was asked a variety
of questions related to social support, social participation,
and access to material resources in their military, non-
military, and civilian work social contexts. Provision of
social support within the military social context was assessed
by asking participants whether they had felt well-supported
by the military in the weeks after returning home from
deployment. Participants’ non-military social support and
engagement was measured by asking participants whether,
in the weeks after they returned home, they had difficulty
resuming normal social activities, felt people did not under-
stand what they had been through, felt let down by people
who they thought would stand by them, and whether they
felt unable to talk about their experiences with family and
friends. Each participant was given 2 options for each state-
ment, either agree or disagree. In addition to being consid-
ered separately, these questions were used to construct
a summary measure, with those endorsing at least 2 of the
4 measures being classified as having lower levels of non-
military social support and participation. To examine social
support, participation, and access to resources in the civilian
work setting, Reservists, but not Regulars, were asked addi-
tional questions regarding their civilian employment. They
were asked to indicate whether they had a civilian job at the
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time of their deployment, and if so whether they were able to
return to the same job postdeployment. If they were able to
return to the same job, they were asked whether they felt
they had lost seniority, promotion, responsibility, or income
as a result of their deployment and whether they felt they
had been supported by their employer and co-workers.
Participants who had not been able to return to the same
job were asked to indicate whether this had been their
own choice or because of their employer not keeping their
job open for them.

Measures of Mental Health

All participants were asked to complete a series of validated
measures of mental health symptoms. Symptoms of common
mental disorders were measured using the 12-item General
Health Questionnaire (17). This is a measure of common
mental health problems including anxiety and depression,
with a cutoff for caseness of 4 or more (18, 19). Symptoms
consistent with PTSD were identified using the 17-item
National Centre for PTSD Checklist, with probable PTSD
defined by a score of 50 or more (20). Finally, alcohol use
was assessed using the 10-itemWHOAlcohol Use Disorders
Identification Test (21). This is a validated and widely used
measure of alcohol misuse, with scores of 16 or more usually
indicating a high level of alcohol consumption, which is
likely to be harmful to health (21). There are a variety of
clinical terms used to describe different levels of alcohol
misuse, such as hazardous use or harmful use, but for consis-
tency with previous publications we have termed a score of
16 or more on the WHO Alcohol Use Disorders Identifica-
tion Test as alcohol misuse.

Other Measures

Information on potential confounding factors, including
gender, age, rank, service branch, deployment location
and role during deployment, was also collected.

Statistical Analyses

To achieve adequate numbers, Reservists were oversampled
in both phases 1 and 2 of this study (2:1 and 3:1, respec-
tively). To take account of this and other sampling strate-
gies, sampling weights were generated to reflect the
inverse probability of a subject from specific subpopulations
being sampled. Response weights were also constructed to
take account of non-response according to gender, rank,
engagement type (Regular/Reservist status), age, sample,
and the interaction between sample and engagement type
(factors empirically shown to predict response). The sample
and response weights were multiplied to generate
a combined weighting used for all analyses.

All analyses were conducted using STATA version 10
software for Windows (22). The sociodemographic details
of Regular and Reservist personnel included in these anal-
yses were initially described, with differences in terms of
potential confounding variables (gender, age, rank, service
branch, deployment location, and role during deployment)
examined using Pearson chi-square statistics. The frequency
of various postdeployment experiences were also described,
with differences in rates of adverse experiences between
Regular and Reservist personnel explored using univariable
and multivariable logistic regression. Finally, the associa-
tions between adverse postdeployment experiences and
mental health outcomes were examined using multivariable
logistic regression. Multivariable models considered gender,
age (as a continuous variable), rank, and service branch as
covariates. All tables presented include weighted percent-
ages and odds ratios (including 95% confidence intervals)
together with unweighted cell counts.

Ethics and Role of the Funding Source

The cohort study of UK military personnel was approved by
the Ministry of Defence research ethics committee and
King’s College Hospital’s local research ethics committee.
Although the UK Ministry of Defence funded this study,
they had no role in the study design, data analyses, or data
interpretation. This independence was made clear to all
participants. All participants were asked to provide personal
details in order to facilitate future longitudinal follow-up.
However, they were reassured that this information would
be kept separate from the remainder of their questionnaire,
that their responses would remain confidential, and that the
military would not know if they had participated or any of
their responses.
RESULTS

Description of Sample

Of the 9,990 study participants, 5,005 (50.1%) had deployed
d2,492 to Iraq only, 1,451 to Afghanistan only, and 1,062
to both Iraq and Afghanistan. For 14 individuals, it was not
possible to clarify which was their more recent deployment,
so they were excluded from further analyses. Thus, 4,991 de-
ployed personnel comprise the sample for this study. The
characteristics of both the Regular (n Z 4,488; 89.9%)
and Reservist (n Z 503; 10.1%) personnel involved in
this study are displayed in Table 1. Reservists were more
likely to be older, of higher rank, female, and serving in
the Army than Regulars.

Support From Civilian Employers

Of the 503 Reservists in the sample, 353 (70.2%) reported
being in civilian employment at the time of their call up
for deployment. Information on postdeployment work status



TABLE 1. Description of deployed Reservists (n Z 503) and
Regular military personal (n Z 4,488)

Variable

Frequency (%)*

p-valuey
Reservists

(n Z 503)

Regulars

(n Z 4,488)

Gender .004

Male 444 (88.2) 4,122 (92.8)

Female 59 (11.8) 376 (7.2)

Age at questionnaire completion (yrs)

Mean G SD 36.8 G 10.1 30.8 G 7.7 !.0001

!25 69 (17.0) 1,111 (20.7) !.0001

25–29 65 (12.1) 1,096 (24.5)

30–34 101 (19.3) 994 (23.9)

35–39 65 (12.8) 649 (16.3)

O40 203 (38.8) 638 (14.7)

Rank !.0001

Officer 143 (24.1) 881 (16.5)

Noncommissioned officer 236 (48.3) 2,586 (64.1)

Other rank 124 (27.6) 1,021 (19.5)

Service branch .02

Naval services 34 (6.7) 458 (9.5)

Army 411 (79.9) 3,148 (72.4)

Royal Air Force 58 (13.5) 882 (18.1)

Most recent deployment .48

Iraq 227 (61.9) 2,435 (59.9)

Afghanistan 276 (38.1) 2,053 (40.1)

Role during deployment .73

Combat 96 (24.1) 1,073 (25.1)

Support 371 (75.9) 3,320 (74.9)

Note: Numbers may not add to totals owing to missing data.
*Percentages are adjusted to take account of the sample and response weights.
yPearson chi squared test corrected for sample and response weights. Student t test
used when testing for difference in mean age.
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was available for 351 (99.4%) of these individuals: 282
(81.1%) returned to the same job after their deployment
to Iraq or Afghanistan, 51 (13.0%) resigned either at the
time of their call up or on their return, and 18 (5.6%) re-
ported losing their job through redundancy or their
TABLE 2. Associations between postdeployment social functioning an

Variable

Frequency (%)

Reservists

(n Z 503)

Regulars

(n Z 4,488)

Lack of support from military. 205 (43.6) 1256 (30.1)

Let down by people who they thought would

stand by them.

71 (15.1) 457 (11.1)

People did not understand what they had

been through.

339 (69.0) 2514 (57.9)

Did not want to talk about experiences

with family and friends.

175 (38.5) 1611 (36.9)

Difficulty resuming normal social activities. 157 (34.1) 825 (19.3)

Difficulty with postdeployment social support

and participation.y
209 (44.5) 1598 (37.3)

Note: Odds ratios are for lower levels of social functioning compared with Regular milita
weights.
*Adjusted for gender, age (as continuous variable), rank and service branch. All ORs take
yDifficulty with at least 2 of the 4 measures of nonmilitary social support and participation
employer not keeping their job open for them. Among those
who had a civilian job to return to, 85 (31.4%) felt they had
lost seniority, promotion opportunity, responsibility, or
income as a result of their deployment and 59 (24.0%) felt
unsupported by their employer and/or co-workers. Overall,
133 (40.4%) of Reservists who had a civilian job at the
time of their call up reported some perceived deployment-
related problems with their civilian employment (either
involuntary loss of their job, perceived loss of promotion
and responsibility, or lack of support).

Support From the Military

Of the 503 Reservists, 205 (43.6%) reported feeling poorly
supported by the military in the weeks after they returned
from deployment. This compares with 1,256 (30.1%) of de-
ployed Regulars (adjusted odds ratio, 1.73; 95% confidence
interval, 1.34–2.24; p ! .001).

Non-Military Social Support and Participation

Compared with Regular personal, Reservists were more
likely to report feeling that people did not understand
what they had been through, and to have difficulties in
resuming normal social activities (Table 2). Reservists
were more likely than Regulars to be classified as having
overall low levels of social support and participation
(adjusted odds ratio, 1.48; 95% confidence interval,
1.14–1.92; p Z .003).

Overall Levels of Social Functioning

Overall, 343 of the 503 Reservists (69.2%) reported some
difficulty in postdeployment social functioning in at least
1 of 3 social domains enquired about (military, non-
military, and civilian work). The majority of these (n Z
178) reported problems in only 1 domain, although a small
d Reservist status

Unadjusted

odds ratio

(95% confidence interval)

Adjusted

odds ratio*

(95% confidence interval)

p-value

for adjusted

model

1.80 (1.40–2.30) 1.73 (1.34–2.24) !.001

1.43 (1.01–2.02) 1.34 (0.94–1.91) .11

1.62 (1.24–2.10) 1.99 (1.50–2.63) !.001

1.07 (0.84–1.37) 1.10 (0.85–1.42) .47

2.17 (1.67–2.81) 2.30 (1.75–3.01) !.001

1.35 (1.06–1.73) 1.48 (1.14–1.92) .003

ry personnel. Percentages are adjusted to take account of the sample and response

account of sample and response weights.
.



TABLE 3. Associations between social functioning and various mental health outcomes among Reservist military personnel

Postdeployment social functioning

Common mental disorder* Probable PTSD* Alcohol misuse*

n (%)y Adjusted odds ratioz n (%)y Adjusted odds ratioz n (%)y Adjusted odds ratioz

Support from civilian employer

Yes (n Z 218) 31 (14.6) 1 (reference) 9 (4.1) 1 (reference) 21 (8.2) 1 (reference)

No (nZ133) 34 (22.4) 1.80 (0.90–3.61) 4 (3.0) 0.63 (0.13–2.91) 10 (9.1) 1.14 (0.43–3.05)

Postdeployment support from the military

Yes (n Z 278) 48 (16.0) 1 (reference) 5 (2.2) 1 (reference) 23 (7.7) 1 (reference)

No (nZ205) 47 (22.4) 1.41 (0.77–2.57) 14 (8.4) 4.06 (1.13–14.6)x 26 (15.3) 2.24 (1.03–4.87)x

Higher levels of non-military social support and participation

Yes (nZ 264) 29 (9.5) 1 (reference) 3 (0.6) 1 (reference) 21 (6.0) 1 (reference)

No (n Z 209) 66 (31.0) 3.90 (2.09–7.29){ 16 (10.5) 17.1 (4.15–70.2){ 26 (17.2) 2.81 (1.31–6.03)jj

*Common mental disorder defined by a total GHQ-12 score of 4 or more, probable post traumatic stress disorder (PTSD) as PCL-C of 50 or more and alcohol misuse as a score of
16 or more on the WHO Alcohol Use Disorders Identification Test questionnaire.
yPercentages are adjusted to take account of the sample and response weights.
zOdds ratios adjusted for gender, age (as continuous variable), rank and service. All odds ratios also take account of sample and response weights.
xp ! .05.
{p ! .001.
jjp ! .01.
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number reported significant difficulties in all 3 domains
(n Z 39; 9% of all Reservists who deployed).

Mental Health Outcomes

Perceived lack of support from the military was associated
with increased reporting of probable PTSD and alcohol
misuse (Table 3). Lower levels of postdeployment social
support and participation were associated with increased re-
porting of common mental disorder, probable PTSD, and
alcohol misuse. In contrast, perceived lack of support from
a civilian employer was not associated with a significant
increase in any of the mental health outcomes examined.
Additional analyses demonstrated that all components of
social support and participation seemed to contribute to
the association with mental health outcomes. Each of the
4 components (feeling let down by people they thought
would stand by them, people not understanding what they
had been through, not wanting to talk about their experi-
ences with family and friends, and having difficulty resuming
normal social activities) were individually associated with
increased rates of common mental disorders (p ! .01 for
all) and most were associated with at least 1 of either prob-
able PTSD or alcohol misuse (data not shown).

All analyses were repeated separately for those who de-
ployed only to Iraq, those who deployed only to
Afghanistan, and those who deployed to both. The results
of this post hoc sensitivity analyses showed similar associa-
tions in each of these subgroups (data not shown).
DISCUSSION

Using data from a large, epidemiologic study of UK military
personnel we report 3 key findings. First, over two thirds of
Reservists who have deployed to either Iraq or Afghanistan
(since 2003) report adverse postdeployment experiences in
terms of their civilian employment, perceived support
from the military, or their levels of civilian social support
and participation. Second, Reservists were more likely to
report adverse experiences compared with Regular
personnel. Last, difficulties with postdeployment social
functioning were associated with a significantly increased
risk of a range of mental health outcomes. In particular,
a perceived lack of support from the military was associated
with increased rates of probable PTSD and alcohol misuse,
whereas poor levels of civilian social support and participa-
tion were associated with increased symptoms of common
mental disorders, probable PTSD, and alcohol misuse. Our
results confirm that many Reservists find the transition
between their military and civilian lives difficult and that
alternating between these 2 social settings and correspond-
ing social identities often results in them feeling unsup-
ported, misunderstood, and poorly integrated with both
sets of social networks (23, 24).

In making these conclusions, we acknowledge our study
had some specific limitations. In particular, all data used in
this analysis were collected at a single time point. Although
the wording of the questionnaire directed participants to
recall their postdeployment experience ‘‘in the weeks after
they returned home’’ and asked about psychological symp-
toms over themonth before questionnaire completion, there
remains a possibility of reverse causation in some of the asso-
ciations we describe. Although our measures of social
support and participationwere based on previously described
theoretical models (16), we acknowledge that the questions
used are not part of a validated measure and may not fully
capture all aspects of social functioning. We also acknowl-
edge that our measures of support were self-reported and
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therefore capture perceived levels of support. Our response
rate of 56%was achieved with considerable effort and exten-
sive use of tracing methods (8). Although we acknowledge
some bias in our sample, with young males of lower ranks
being less likely to have participated, we have attempted
to account for this using appropriately weighted analyses.
In addition, while all participants were assured that their
responses were confidential, the need for them to provide
some personal information on their questionnaire may
have resulted in an underreporting of mental health symp-
toms. Finally, we note that, despite the large size of our
sample, the number of Reservists who deployed was rela-
tively small and given the low rates of some outcomes of
interest, we accept that some of our models may have lacked
sufficient power and therefore been prone to type 2 errors.

The role of social networks in promoting wellbeing or
preventing common mental disorders is well established
(25, 26). Berkman et al. (16) identified 5 potential mecha-
nisms by which social networks may influence disease
patterns: Social support, social influence, social engage-
ment, person-to-person contact, and access to material
resources. Our measures of civilian social support and partic-
ipation, support from the military, and civilian employer
support were chosen to cover these 5 domains, and our find-
ings broadly support this model, although we did not identify
evidence in our sample for the role of material resources
(civilian employment).

Qualitative and quantitative data from both the United
States and the UK have previously suggested that Reservists’
homecoming experiences may be a determinant of their
increased risk of PTSD (3, 6, 12). Although the role of post-
deployment rather than trauma-related factors in the
genesis of PTSD may seem counterintuitive and in conflict
with traditional trauma-focused models of PTSD, this
proposal is in keeping with some findings from civilian
studies (27, 28). Studies of refugees exposed to combat
and war have shown factors such as the quality of refugee
camps, obstacles to employment, loneliness, boredom, and
social support can all have a mediating effect on the mental
health consequences of trauma (29–31). Studies of Vietnam
and Iraq war veterans have also highlighted the importance
of experiences during and after the transition from military
to civilian life (32, 33). In a recent paper, Miller and
Rasmussen (34) attempt to ‘‘bridge the divide’’ between
trauma-focused and psychosocial approaches to under-
standing the mental health consequences of conflict expo-
sure by proposing a model which highlights the role of
post-trauma ‘‘daily stressors’’ in partially mediating the rela-
tionship between war exposure and psychological distress.
Our findings support such a model and endorse Miller and
Rasmussen’s assertion that interventions aimed at reducing
themental health consequences of conflict exposure need to
prioritize addressing negative post-conflict stressors (34).
Within the UK, the Reserve Forces (Safeguards of
Employment) Act 1985 (Chap 17) provides some protec-
tion for Reservists who are called into military service.
Reservists can be made redundant while mobilized, but
the employer must be able to demonstrate that the process
was fairly applied to all employees and the Reservist was
not unfairly treated as a result of their mobilization. Despite
such policies, a small number of Reservists in our study re-
ported losing their job while on deployment and nearly
one third of those who had a job to return to reported
a loss in seniority or income. Although we were not able
to replicate Riviere et al’s finding (13) of a link between
postdeployment difficulties with civilian employment and
mental health outcomes, there is a strong evidence base
for adverse workplace experiences eventually leading to
increased rates of common mental disorders (35, 36).
Perceived difficulties with civilian work careers is also one
of the main reasons sited by those choosing to leave Reserve
Forces.

In conclusion, we have demonstrated that many Reserv-
ists find the transition from military deployment to civilian
living challenging, with increased difficulties in postdeploy-
ment social functioning compared with Regular military
personnel. We have also demonstrated that, among Reserv-
ists, difficulties with social functioning after deployment are
associated with increased mental ill health.We propose that
differences in postdeployment experiences may account for
some of the increased rates of mental ill health among
Reservists. Taken together, these results suggest that initia-
tives to improve the mental health of Reservists should
consider interventions focused on the postdeployment
period and should aim to maximize social participation
and support from both the military and individuals’ own
civilian social networks.
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