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The current military occupations in Iraq and
Afghanistan have created a substantial resur-
gence of international interest in the mental
health consequences of combat.1,2–7 Epidemio-
logical studies of soldiers during postdeploy-
ment of combat and peacekeeping missions
have demonstrated a high prevalence of mental
disorders, mental health service use, and so-
matic complaints.2–4,8–17 However, it is impor-
tant to note that several studies have not found
an association between peacekeeping or combat
operations and mental disorders5 or suicide.18,19

To the best of our knowledge, there is only
1 study that has examined the population
attributable fractions (PAFs) associated with
combat, and it was conducted in a nationally
representative civilian sample.20 This study
found that 28% of past-year posttraumatic
stress disorder (PTSD) and approximately 10%
of past-year major depression and substance
use problems were attributable to lifetime
combat exposure in men.20 Because none of
the women in the study20 reported exposure to
combat, the study was limited to men.

To date, there has been no empirical evalu-
ation of PAFs for mental disorders in relation to
combat in a representative sample of active
military personnel. Also, no data are available
on the PAFs for mental disorders associated
with peacekeeping operations. There are many
studies suggesting that soldiers involved in
peacekeeping operations experience stressors
different from those of soldiers involved in
combat.21,22 Finally, there is no empirical eval-
uation of PAFs among female soldiers.

We studied data from a large population-
based survey of active military personnel, the
Canadian Community Health Survey Cycle 1.2
Canadian Forces Supplement.14 This survey is
unique because it uses a multistage sampling

design in active military personnel and includes
the use of standardized state-of-the-art variable
assessment of mental disorders,23 the self-
perceived need for treatment,24,25 and mental
health service use.23 Our main objective was to
estimate the PAFs for mental disorders, suicidal
ideation, and treatment need and use parame-
ters (i.e., self-perceived need for treatment and
mental health service utilization) associated
with combat or peacekeeping operations.

METHODS

Survey

We used data from a cross-sectional popu-
lation-based survey of Canadian Forces per-
sonnel collected between May and December
2002.14 The survey employed a multistage
sampling framework to ensure representation
of the sample in relation to the Canadian

military (details of the sampling frame of survey
are available upon request).14 The sample
consisted of 5155 regular force members (re-
sponse rate 79.5%) and 3286 reserve force
members (response rate 83.5%). Reserve
members were included in the target popula-
tion if they had been active in the forces within
the 6 months before data collection.

For the sake of anonymity, no information
was available on the specific deployment loca-
tion of the soldiers. However, based on the ages
of the sample participants, it is likely that those
included were involved in several different
missions, including those in the Middle East (i.e.,
the first Gulf War), Rwanda, Somalia, and the
former Yugoslavia.

Measures

Combat and peacekeeping operations. All re-
spondents were asked about their exposure to a
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comprehensive list of 28 traumatic events. This
measure was abstracted from the PTSD section
of the World Mental Health version of the
Composite International Diagnostic Interview
(CIDI) 28-item lifetime trauma exposure mea-
sure. Exposure to combat and peacekeeping
operations was assessed with the following 2
questions: ‘‘Have you ever participated in
combat, either as a member of a military or as a
member of an organized nonmilitary group?’’
and ‘‘Have you ever served as a peacekeeper or
relief worker in a war zone or in a place where
there was ongoing terror of people because of
political, ethnic, religious, or other conflicts?’’
The other 26 items included exposure to sex-
ual trauma, interpersonal trauma, disasters, and
accidents. However, systematic information
was not available on whether these events
occurred during deployment or during civilian
life. Thus, a dichotomous variable was created
for respondents who reported either combat or
peacekeeping exposure.

To examine the unique effects of combat
and peacekeeping, a 4-category variable was
coded: (1) neither combat nor peacekeeping
exposure, (2) combat exposure only, (3)
peacekeeping exposure only, and (4) both
combat and peacekeeping exposure. We also
considered analyzing the data by examining
the interaction between combat and peace-
keeping operations; however, because of the
challenges of estimating PAFs from interac-
tion analyses, we chose the above approach,
which is also consistent with recent work.20,26

It is important to note that soldiers who
reported deployment to both combat and
peacekeeping missions could have been
deployed to 1 peacekeeping mission where
they were exposed to combat while peace-
keeping or to separate combat and peace-
keeping missions at different times. No infor-
mation was available in the data to differentiate
these 2 alternatives.

Mental disorders. The content of the survey
was based partly on a selection of mental
disorders from the World Mental Health Sur-
vey initiative.23,27 The World Health Organi-
zation CIDI version 2.1 was used to generate
diagnoses according to the definitions and cri-
teria of both the International Classification of
Diseases, 10th Revision28 and the Diagnostic
and Statistical Manual, Fourth Edition (DSM-
IV).29 The CIDI is a fully structured instrument

for use by lay interviewers who do not have
clinical experience and has been shown to have
high levels of reliability and consistency with
clinician-based diagnoses of DSM disorders
assessed in this survey. The interviewers were
trained according to World Mental Health
survey standards.23 The methodology of the
CCHS has been published elsewhere.30

Past-year prevalence of the following DSM-
IV mental disorders was assessed: major de-
pressive disorder, panic disorder, social pho-
bia, generalized anxiety disorder, and PTSD.
The diagnosis of PTSD was based on expo-
sure to a list of 28 possible traumatic events
(e.g., sexual assault, combat, life-threatening
illness). Because the age of onset of social
phobia is usually in childhood31 and there is
no evidence to suggest that social phobia is
precipitated postdeployment, we excluded
social phobia from the analysis. (Details of the
PTSD module as well as contents of the
whole survey are available as an online sup-
plement to the article at http://www.ajph.org.)
If respondents reported multiple traumatic
events, they were asked to identify the event
that was most upsetting to them. To assess
criteria B and C of PTSD, further questions
asked for the most upsetting event. The CIDI
Short Form was used to assess alcohol-use
disorders based on the criteria of the DSM-
IV, in which 3 symptoms or more indicated
alcohol dependence.32 DSM-IV alcohol abuse
was not measured in the survey.

Suicidality. Past-year suicidal ideation was
measured using the following question: ‘‘Did
you seriously think about committing suicide
or taking your own life?’’

Perceived need for mental health care. The
Perceived Need for Care Questionnaire, de-
veloped by Meadows et al.,14,25 was included in
the Canadian Community Health Survey Cycle
1.2 Canadian Forces Supplement. Data on the
reliability and validity of the questionnaire
have been published.23 The questionnaire
assessed whether a respondent perceived a
need for care for problems with emotions,
mental health, or use of alcohol or drugs in the
past year and whether that need had been met.
Five categories were covered: (1) information
about mental health problems, its treatments,
or available services; (2) medication; (3) ther-
apy or counseling; (4) social interventions (help
with financial or housing problems); and (5)

skills training (help with employment status,
work situation, or personal relationships).

Mental health service use. All respondents
were asked if they had seen or talked to a
professional about their emotions, mental
health, or use of alcohol or drugs in the past
year. Professionals included a psychiatrist,
family doctor, general practitioner or medical
officer, other medical doctor, psychologist,
nurse, nurse practitioner, physician’s assistant
or medic, social worker, counselor, or psycho-
therapist, religious or spiritual adviser, or other
professional (e.g., acupuncturist, chiropractor,
herbalist, or massage therapist). Past-year ser-
vice use was indicated by reporting any of the
aforementioned treatments.

Long-term restriction of activities. Respon-
dents were asked if a long-term physical
health condition, mental health condition, or
health problem had reduced the amount or
kind of activity ‘‘at home,’’ ‘‘at school,’’ ‘‘at
work,’’ or ‘‘in other activities, for example
transportation or leisure.’’ For each of the
areas of reduced functioning, the respondent
had the choice of (1) often, (2) sometimes,
or (3) never. Respondents who reported
‘‘never’’ for all areas of functioning were
categorized as ‘‘not restricted,’’ and the
remaining respondents were categorized as
‘‘restricted.’’

Analyses

We used 2 estimation procedures. First,
we employed the appropriate statistical
weights provided by Statistics Canada to
ensure that the data were representative of
the Canadian Forces target population. All
the percentages and regression analyses were
based on the weighted sample, which takes
into account nonresponse and provides
estimates that are generalizable to the
Canadian military population. Second, we
used the bootstrapping method within the
SUDAAN program33 to perform the necessary
estimation of design-based standard errors
required for data with a complex sampling
design.30

We examined the prevalence of all inde-
pendent and dependent measures stratified by
gender. We used the c2 test to determine the
differences between men and women with
respect to exposure to the deployment vari-
ables and outcome variables. PAFs of outcomes
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represent the percentage of all cases of each
outcome among military personnel exposed to
combat or peacekeeping that would not have
occurred if exposure had not occurred. Al-
though there are multiple methods for
calculating PAFs, we chose the following me-
thod, which is based on consultations with
various biostatistics and population health re-
searchers.34,35 The formula used in the analysis
was

ð1Þ PAF ¼ pðOR� 1Þ
pðOR� 1Þ þ 1

where p is the proportion exposed in the entire
cohort and OR is equal to the odds ratio of
outcomes given combat or peacekeeping ex-
posure. We calculated ORs based on multiple
logistic regression analyses in which the pres-
ence or absence of either combat or peace-
keeping was the independent variable and the
mental health, disability, and service use out-
comes were the dependent variables. We con-
ducted a separate logistic regression model for
each dependent variable. To adjust for con-
founding variables,34 we adjusted all models
for sociodemographic variables that included
age, marital status, education, income, military
rank (junior, senior, or officer), and type of
force (regular vs reserve). We conducted
similar regressions with the 4-category de-
ployment variable to examine the individual
and combined effects of combat and peace-
keeping.

RESULTS

Per standard reporting of population-based
surveys, all tables show unweighted n based on
the sample and percentages that are weighted
for nonresponse and allow for generalizability
to the Canadian military population. Table
1 summarizes the sociodemographic charac-
teristics of the sample. The majority of the
sample was aged between 25 and 44 years,
married, and regular personnel. Table 2 re-
ports the lifetime prevalence of exposure to
deployment-related variables. Men were sig-
nificantly more likely to report exposure to
combat or peacekeeping operations than were
women. Table 3 shows the past-year preva-
lence of mental disorders, perceived need, and
service use outcome variables. The prevalence
of any mental disorder assessed in the survey in

men and women was 13.1% and 15.1%, re-
spectively. With the exception of alcohol de-
pendence and generalized anxiety disorder,
women had a significantly higher prevalence of
mental disorders, mental health service use,
and perceived need for treatment than did men.

Tables 4 and 5 illustrate the adjusted odds
ratios (ORs) and PAFs for outcomes associated
with combat and peacekeeping in men and
women, respectively. The majority of mental
illness, perceived need, and service use were
caused by the combat or peacekeeping opera-
tions. Among the mental disorders, PTSD had
the greatest PAFs for both men and women. In
comparison with those soldiers exposed to
combat only or peacekeeping only, those re-
porting exposure to both peacekeeping and
combat had stronger associations with several
outcomes. It should be noted that the PAFs for
combat alone, peacekeeping alone, and both

combat and peacekeeping are not additive;
therefore, the sum of these PAFs will not equal
the combat or peacekeeping PAF.

There were some gender differences in the
findings. Although long-term restriction of ac-
tivities was not significantly associated with
combat or peacekeeping in women, this associ-
ation was significant in men (PAF=12.0%). On
the other hand, women had a significant asso-
ciation of panic disorder with combat or peace-
keeping (PAF=27.0%), whereas men did not.

DISCUSSION

To the best of our knowledge, our study is
the first to provide PAFs for the association
between several mental health outcomes
(mental disorders and suicidal ideation, help
seeking, and perceived need) and combat and
peacekeeping in a representative sample of

TABLE 1—Sample Demographic Characteristics: Canadian Military Personnel, May to

December 2002

Men (n = 5849), No. (%) Women (n = 2592), No. (%)

Age, y

16–24 831 (18.6) 498 (23.0)

25–34 1549 (30.1) 909 (34.1)

35–44 2324 (38.0) 923 (34.7)

45–54 1145 (13.3) 262 (8.2)

Marital status

Married 3979 (64.6) 1446 (53.8)

Separated/widowed/divorced 404 (6.9) 253 (10.4)

Never married 1464 (28.6) 892 (35.8)

Household income, Can $

> 80 000 2574 (38.1) 1276 (45.9)

50 000–79 999 2167 (39.9) 651 (25.9)

30 000–49 999 747 (16.4) 430 (19.9)

< 29 999 263 (5.6) 178 (8.2)

Education

Undergraduate degree or higher 1392 (16.9) 916 (23.3)

Any postsecondary school below undergraduate degree 1716 (29.8) 730 (32.2)

High school diploma or less 2737 (53.3) 943 (44.5)

Type of service

Regular 3664 (73.0) 1490 (58.9)

Reserve 2185 (27.0) 1102 (41.1)

Rank grouping

Junior 2251 (58.7) 1295 (66.0)

Senior 1852 (21.2) 293 (14.1)

Officer 1746 (20.2) 1004 (19.8)

Note. Sample numbers are unweighted. Percentages are weighted.
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active military personnel. This investigation
adds to a growing body of knowledge showing
that soldiers returning from deployment are
increasingly likely to have emotional prob-
lems,3 to have somatic complaints,6,10 and to
use mental health services.4 Like previous
findings from a US civilian sample,20 our find-
ings illustrate that the highest PAFs associated
with combat or peacekeeping were for PTSD.

Our findings are also consistent with previ-
ous work that suggests a minority of mental
health problems—even in a sample of active
military personnel—is attributable to combat.20

Thus, most mental illness is likely attributable
to a wide range of putative risk factors (e.g.,

genetic, childhood adversity, stressful life
events, social supports, and personality) that
have been shown in civilian samples and are
also likely to be important in military samples.

Our findings suggest that exposure to the
combination of combat and peacekeeping op-
erations may have a broader effect on several
outcomes than do exposure to peacekeeping
only or combat only. These findings are con-
sistent with previous studies. Important non-
significant findings include the lack of associa-
tion between peacekeeping or combat and
mental health outcomes such as alcohol de-
pendence and suicidal ideation. As noted, the
association of mental health problems with

suicide in relation to peacekeeping has yielded
inconsistent results. Thus, the present findings
were consistent with some, but not all, previous
work in this area.36,37

Limitations

The following limitations of the study should
be considered. First, because of the cross-sec-
tional nature of the survey, we cannot make
causal inferences. The age of onset of combat
and peacekeeping was not available in the
survey; thus, we could not examine when the
onset of emotional problems occurred in rela-
tion to exposure to combat and peacekeeping.
However, like Prigerson et al.,20 we used a
lifetime exposure to combat and peacekeeping
variable with past-12-month outcomes. Given
that most military recruits are young and the
natural history of the mental disorders under
consideration in this study, it is highly likely that
most of the studied disorders have their onset
after entry into the military, but it is impossible
to ascertain this precisely from the data.

Second, although reliable diagnoses23,38 and
need for treatment were based on trained lay
interviewer assessment, they may not match
the accuracy of clinician-based assessment.
However, a recent study found moderate to
good concordance between CIDI and struc-
tured clinical interview–based diagnoses for
most mental disorders.39 Third, detailed infor-
mation on exposure to traumatic events during
deployments was not available. Because there
is emerging evidence to suggest that there is a
dose–response group relationship between
exposure to traumatic events and PTSD,8

future studies should examine PAFs in relation
to level of trauma exposure during deployment.

Fourth, alcohol abuse, a prevalent problem
among male soldiers, was not assessed in the
survey. Thus, we were unable to examine PAFs
for alcohol abuse. Finally, it should be noted
that the PAFs likely underestimate the associ-
ations between combat or peacekeeping oper-
ations and outcomes. This is because individ-
uals with the greatest severity of physical or
emotional illness following deployment were
likely no longer active in the military at the time
of the survey.

Conclusions

A substantial proportion, but not the major-
ity, of outcomes were attributable to combat or

TABLE 2—Lifetime Exposure to Deployment-Related Traumatic Events Among Active

Canadian Military Personnel: May to December 2002

Men (n = 5849), No. (%) Women (n = 2592), No. (%) c2 Difference (df )

No combat or peacekeeping exposure 3441 (57.4) 2146 (81.8) 551.62** (3)

Peacekeeping exposure only 1432 (25.1) 297 (11.6)

Combat exposure only 206 (3.3) 44 (2.0)

Both combat and peacekeeping exposure 762 (14.2) 105 (4.6)

Combat or peacekeeping exposure 2400 (42.6) 446 (18.2) 542.50** (1)

Note. df = degrees of freedom. Sample numbers are unweighted. Percentages are weighted.
**P < .001.

TABLE 3—Prevalence of Mental Disorders and Perceived Need for Care Among Active

Canadian Military Personnel: May to December 2002

Past 12-Month Variables Men (n = 5849), No. (%) Women (n = 2592), No. (%) c2 Difference (df )

Any mental disorder 719 (13.1) 409 (15.1) 4.49 (1)*

Major depression 326 (6.4) 237 (9.8) 20.16 (1)**

Panic disorder 81 (1.6) 56 (2.6) 5.74 (1)*

Generalized anxiety disorder 86 (1.6) 58 (2.1) NS

Posttraumatic stress disorder 107 (2.2) 72 (3.3) 6.11 (1)*

Alcohol dependence 250 (5.2) 52 (2.3) 38.32 (1)**

Suicidal ideation 193 (3.7) 115 (4.8) 4.14 (1)*

Long-term restriction of activity 1569 (27.5) 668 (26.1) NS

Any perceived need for treatment 1216 (22.1) 748 (29.8) 42.28 (1)**

Information 595 (11.1) 313 (13.0) 4.16 (1)*

Medication 272 (5.3) 244 (10.4) 45.27 (1)**

Counseling 615 (11.4) 490 (19.2) 64.31 (1)**

Social intervention 202 (4.0) 103 (4.5) NS

Skills training 646 (11.8) 413 (16.0) 19.93 (1)**

Any mental health service use 628 (11.5) 516 (20.3) 79.11 (1)**

Note. df = degrees of freedom; NS = nonsignificant. Sample numbers are unweighted. Percentages are weighted.
*P < .05; **P < .001.
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peacekeeping. With the recent deployment of
Canadian soldiers to Afghanistan, where there
is substantial exposure to combat, it is possible
that a greater number of soldiers are affected
with mental health problems than seen in this
study. Future studies should consider including
a detailed assessment of traumatic events and
their association with physical injury40 during
deployment, examination of premilitary factors
such as childhood adversity,41 and post-
deployment psychosocial factors that may in-
fluence the mental health of soldiers. j
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