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Objective: The aim of the present study was to examine the relationship between post-
traumatic stress disorder (PTSD) symptom severity and four significant health conditions
(gastrointestinal disorders, musculoskeletal problems, headaches, and cardiovascular
problems).
Method: Participants included 707 Canadian peacekeeping veterans with service-related
disabilities, from a random, national Canadian survey, who had been deployed overseas.
Results: PTSD severity was significantly related to gastrointestinal disorders,
musculoskeletal problems, and headaches, but not to cardiovascular problems.
Controlling for demographic factors did not affect PTSD’s relationships with the three
significant health conditions.
Conclusions: The present study supports previous work in finding consistent relations
between PTSD severity and specific types of medical problems.
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Peacekeeping operations, especially in war zones,

are associated with both psychiatric and physical

health problems. Post-traumatic stress disorder

(PTSD) is one of the significant psychiatric condi-

tions resulting from exposure to peacekeeping opera-

tions in war zones [1,2]. Little research has been

conducted, however, on PTSD’s association with

specific physical health problems among veterans,

especially those who served as military peacekeepers.

The few studies that have examined the relationship

between physical health and PTSD have not con-

trolled for relevant demographic factors related to

health status.
Many studies have indicated an association be-

tween PTSD and physical health, documented in both

civilian and military populations [3�9]. In fact, PTSD
is related to particular types of health problems,

including arterial/circulatory/heart problems [3,4,6,9�
12], gastrointestinal disorders [3,6,9,10,13], musculos-

keletal problems [3,6,7,10,11], respiratory problems

[3,9,11], dermatological problems [6,13], endocrine/

metabolic problems [3,10], neurological/nervous sys-

tem disorders [3,11], and pain problems/fibromyalgia

[7,9,10,13].
Physical health problems can be chronic among

trauma victims [3,11]. Furthermore, PTSD is asso-

ciated with worse health even when possible con-

founding variables are statistically controlled. The

few studies adjusting for such variables controlled for

race, ethnicity, age, education, socioeconomic status,

medication use, substance abuse, hypochondriasis,
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illness onset, enlistment status, army medical profile,
and combat exposure [3,6,7,9,14].
Given previous research that found an association

between PTSD and physical health problems, the
purpose of the current study was to further examine
the association between PTSD and physical health
specifically in a national sample of post-1990, war
zone-deployed peacekeeping veterans. In the 1990s
due to increased instability to the international stage
and a rise in intrastate conflicts, ethnic cleansing and
global terrorism, the United Nations Security Coun-
cil established more complex peacekeeping missions
and traditional peacekeeping changed to more closely
resemble traditional warfare [15]. Peacekeeping op-
erations can be extremely stressful and traumatic,
unique relative to other forms of combat exposure
because peacekeeping requires impartiality and re-
straint from using force [16]. Although we would not
expect to see a different pattern of health problems
emerging from this type of peacekeeping operations,
studying peacekeeping veterans’ psychiatric and phy-
sical health is especially important because peace-
keepers constitute a significant military population
and Veterans Affairs provides health-care benefits
and other resources to those veterans with service-
connected disabilities. This study examined the
relationship between PTSD and specific health pro-
blems both before and after controlling for demo-
graphic variables.

Method

Participants

This study used archival data collected in 1999 from Veterans

Affairs Canada (VAC). In this data set, Canadian peacekeepers

consisted of Canadian soldiers who were trained for combat as

regular soldiers, selected to be deployed as peacekeepers depending

on their qualifications (e.g. radio, artillery) and the needs of the

United Nations (UN) Department of Peacekeeping Operations

(DPKO). VAC sent out (by postal mail) anonymous, self-adminis-

tered batteries of questionnaires to a sample of 2760 potential

participants in 1999 (with research ethics board approval). A letter

describing the survey was included, with veterans informed that

their completion and return of the materials would imply consent.

The 2760 potential participants were randomly selected and

nationally stratified from a larger database of 18 443 individuals

(age B65 years) who had been identified with health conditions

after serving in the Canadian armed forces, and were therefore

either receiving or eligible for a disability pension from VAC [17]. A

total of 1968 participants anonymously returned the completed

batteries of questionnaires, resulting in a response rate of 71.30%

(1968/2760). Out of these 1968 participants, 784 had been deployed

overseas as peacekeepers during the 1990�1999 era (when tradi-

tional peacekeeping changed to more recent peacemaking mis-

sions), and were considered for the present study. We also decided

not to exclude women in the present study because the survey is a

nationally representative sample of Canadian veterans with health

problems. Although in the past women usually did not serve in

peacekeeping roles, in the post-1990 era this has changed in Canada

and other parts of the world. To exclude women would make the

sample less representative of the Canadian peacekeeping popula-

tion and it also makes the sample more homogenous and thus less

diverse.

Due to substantial missing data, 66 participants were removed

from analysis. These 66 participants were removed from the study

mostly due to missing more than 20% of items on the continuous

measures. Due to inconsistent data regarding the deployment status

of 11 veterans, these individuals’ data were also removed from

analyses. These exclusions resulted in a total of 707 participants

included in the present study. There is no information on those

individuals who chose not to participate in the survey, and

therefore it cannot be concluded whether these individuals differed

significantly from the participants in this study on any demo-

graphic variable.

Procedure

An anonymous battery of questionnaires was sent to potential

participants. This battery included surveys measuring demographic

variables, military service, health service use, and a standardized

measure for PTSD (PTSD checklist).

Instruments

Demographic information

The demographic survey enquired about a number of demo-

graphic variables. For the present study, we utilized continuous

variables including age, length and number of deployments, and

categorical variables including gender (coded male�1, female�2),

income (in increments of $CAD 10 000), and marital status (coded

married�1, unmarried�2). Thirty-five theatres were presented for

the ‘deployment theatres’ question, and an ‘other’ option was given

in order to cover any theatres not listed.

PTSD Checklist�Military Version

The PTSD Checklist�Military Version (PCL-M) is a self-report

measure that is based on DSM-IV PTSD symptom criteria. It

contains 17 items, using a 5 point Likert response format (1�not

at all to 5�extremely). The PCL-M assesses the extent to which

PTSD symptoms related to any stressful military experience have

been experienced over the previous month. The total severity score

was used, frequently reported with military samples for the purpose

of establishing PTSD caseness [18�20]. Individuals with a score of

]50 on the PCL-M were placed in the PTSD Present category, and

individuals with a score of 549 on the PCL-M were placed in the

PTSD Absent category. The PCL-M has adequate test�re-test
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reliability and convergent validity with several other PTSD

measures. During a 2�3 day re-test interval, the PCL-M yielded

test�re-test reliability of 0.96 [21]. Convergent validity (based on

correlational analyses) was 0.93 with the Mississippi Scale for

Combat-Related PTSD, 0.90 with the Impact of Event Scale, and

0.77 with the MMPI-2’s PK scale [21,22].

Health Status Measure

The health status measure was a self-report survey enquiring

whether participants were diagnosed by a health professional as

having a long-term physical health problem (i.e. ‘This question is

about long-term physical health problems. Do you have any of the

following long-term conditions that have been diagnosed by a

health professional?’). Participants were instructed to answer ‘yes’

or ‘no’ to 21 different health problems that were presented. For the

purpose of the present study these health problems were coded into

four broader categories: gastrointestinal (stomach and/or intestinal

ulcers), cardiovascular (high blood pressure, and/or heart disease),

musculoskeletal (arthritis, rheumatism, and/or back problems), and

headaches (migraine headaches). Three other categories were

considered, including endocrine and respiratory problems, and

cancer, but were endorsed by too few participants for meaningful

analysis.

Analyses

SPSS 15 (SPSS, Chicago, IL, USA) was used for the analyses.

We used maximum likelihood estimation to estimate missing values

for remaining participants with nominal amounts of missing

continuous variable scores. Four sequential, bivariate logistic

regression analyses were used to assess individual relationships

between PTSD and the four health conditions separately. Next, to

control for demographics, demographic factors were used as

covariates in step 1 of a subsequent set of analyses (age, gender,

income, marital status, length of deployment, and number of

unique deployments) in order to determine the incremental

contribution of variance from PTSD in step 2 in explaining

variation in health status. As in the first set of analyses, four

additional sequential logistic regression analyses were performed,

but in multivariate rather than bivariate analyses. Pseudo-R2

(Nagelkerke’s) values are presented in each analysis as a means

of estimating the variance accounted for in the dependent variable.

A family-wise alpha level of 0.05 was used. Holm’s step-down

correction was used in order to control for Type I error. This

correction is based on the Bonferroni correction, but is more

efficient in balancing Type I and Type II error than the often too

conservative Bonferroni correction [23]. In this correction, p values

are ranked from smallest to largest, after which the smallest p value

is evaluated against an alpha of 0.05 divided by the number of tests

conducted (k). Subsequent p values are compared to a modified

alpha level of 0.05/k, in which k is the number of remaining tests [24].

A power analysis, albeit based on linear regression, was

performed. In order to detect a medium size effect (R2�0.13)

with power of 0.80, alpha of 0.05, and eight predictor variables

(which included sociodemographic characteristics discussed below),

109 subjects would be needed. In order to detect a small effect size

(R2� 0.024) using the same parameters, 610 subjects would be

needed. Therefore, it was determined that this study had enough

participants to detect a small effect size for the analyses that did not

control for demographics, and a medium effect for the analyses that

did control for demographics. But we should note that this power

analysis was based on linear regression, because methods for

calculating power for logistic regression are not easily available.

Results

Participant characteristics

Participants (n�707) ranged in age from 20 to 65 years old, with

the mean age being 44.87 (SD�9.710). The sample was 95.6%

male (n�676) and 4.2% female (n�30), with 0.1% not indicating

gender (n�1). Annual income ranged from B$CAD10000 to �

$CAD80000, with most participants falling in the $CAD30000�
39 999 category (16.7%, n�118), followed by the $CAD40000�
49 999 (15.8%, n�112), and $CAD50000�59 999 (12.4%, n�88)

ranges. The majority of participants reported being currently

married or common law married (83.5%, n�590). The remaining

participants were primarily single (16.1%, n�114).

The number of years served in the military ranged between 0 and

45, with the average being 19.24 years (SD�10.50). The range of

unique deployments was between one and five, with a mean of 1.61

(SD�0.79). Most participants were deployed to Cyprus (Turkish-

Greek Cypriot conflict; n�462, 65%), followed by the former

Yugoslavia (Balkan conflicts; n�301, 43%), and Egypt (Middle

East conflict; n�158, 22%; percentages do not add to 100%

because some participants served in more than one peacekeeping

operation). Table 1 provides a summary of these results.

PTSD and specific health problems

Based on a cut-off score of 50 on the PCL-M, 60% of

participants were classified as having PTSD. There were no

significant differences between participants with and without

PTSD on the presence of any physical health problems. The

mean PCL score was 30.82 (SD�16.73). PTSD symptom severity

was significantly related to gastrointestinal disorders (x2(1,n�
699)�21.84, p�0.00, R2�0.06), musculoskeletal problems

(x2(1,n�705)�12.01, p�0.00, R2�0.02), and headaches

(x2(1,n�699)�24.01, p�0.00, (R2�0.06). PTSD severity, how-

ever, was not related to cardiovascular problems (x2(1,n�703)�
1.71, p�0.19, R2�0.004), and thus was not examined in sub-

sequent analyses.

PTSD and physical health remain when controlling for

demographic variables

Individuals who were missing demographic data were excluded

from subsequent analyses. In the gastrointestinal analyses, 39.6%

(n�280) of the participants were missing some demographic data

and were therefore excluded from the analyses. In the musculoske-

letal analyses, 39.0% (n�276) of participants were missing some
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demographic data, whereas in the headaches analyses 39.6% (n�
280) were missing such data, and were excluded from the analyses.

ANOVAs were conducted comparing excluded to included indivi-

duals on each dependent variable. Excluded and included indivi-

duals differed only on years served in the military in the joint/

rheumatological analysis (F(1,703)�4.29, pB0.05, R2�0.006),

which had a small effect. Demographic variables that were

controlled included age, gender, income, marital status, length of

deployment, and number of deployments.

In the gastrointestinal analysis, after controlling for demo-

graphics, the PTSD severity model was still significant

(x2change(1,n�427)�22.75, p�0.00, R2
change�0.09). The musculos-

keletal and headaches analyses were also significantly related to

PTSD severity after demographics were controlled (x2change(1,n�
431)�4.64, p�0.03, R2

change�0.02; x2change(1,n�427)�14.69, p�
0.00, R2

change�0.06, respectively). Table 2 provides a summary of

these results.

Discussion

Results demonstrated that PTSD was related to
gastrointestinal disorders, musculoskeletal problems,
and headaches. This is consistent with previous
military studies demonstrating a relationship between
PTSD and these three health conditions [3,6,10,11].
These findings also mirror those of civilian samples as
well [7,9].
A number of different conceptual models have been

proposed to explain PTSD’s relationship with health
status. One recent integrative model proposed that
PTSD affects physical health through four different
intermediary mechanisms: psychological (e.g. comor-
bid depression), biological (e.g. alteration of the

hypothalamic�pituitary�adrenal system), attentional
(e.g. somatization), and behavioural (e.g. self-medica-
tion) [25]. According to this model, PTSD influences
these components (which in fact all may interact with
each other), and in turn can affect physical health
status. Thus, these four mechanisms may be consid-
ered to mediate the relationship between PTSD and
health status. Future research should more compre-
hensively test for such mediation, based on this recent
conceptual model.
The lack of a significant relationship between

PTSD and cardiovascular problems was unexpected,
because military studies have consistently demon-
strated such a relationship [3,4,6,10]. One possible
explanation for this lack of a relationship might be
the inclusion of female participants in this sample.
Women tend to have fewer cardiovascular problems
than men [26], and including women might have led
to a null PTSD�cardiovascular problem relationship.
Also, because men over the age of 55 years and
postmenopausal women are at a greater risk of heart
disease [27,28], the relative young age of the present
sample (mean age�44.87 years) may have contribu-
ted to the lack of association between PTSD and
cardiovascular problems. Another possible explana-
tion is that this study utilized data from Veterans
Affairs Canada, and Canadians have slightly lower
rates of cardiovascular problems than US residents
[26].
This study produced small effect sizes, and this is

consistent with some of the relevant literature. Some
studies have reported small to moderate effect sizes
for PTSD’s relationship with these four health

Table 1. Cross-tabulated results between physical health problems and PTSD

Probable PTSD diagnosis n (%)

Present Absent x2 p f

Gastrointestinal disorders 0.96 0.33 0.04
Present 63 (9) 34 (5)
Absent 363 (51) 245 (35)

Musculoskeletal problems 1.12 0.28 0.04
Present 64 (9) 33 (5)
Absent 366 (52) 242 (34)

Headaches 0.96 0.33 0.04
Present 63 (9) 34 (5)
Absent 363 (51) 245 (35)

Cardiovascular problems 1.31 0.25 0.04
Present 33 (5) 64 (9)
Absent 244 (35) 364 (52)

PTSD, post-traumatic stress disorder. Individuals with a score of ]50 on the PTSD Checklist�Military version (PCL-M) were placed in
the PTSD Present category, and individuals with a score of 549 on the PCL-M were placed in the PTSD Absent category. Percentages
do not add to 100% due to rounding error.
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variables [3]. Other studies, however, have demon-
strated moderate to large effect sizes for some of these
relationships [10].
The present study found that PTSD was related to

gastrointestinal disorders, musculoskeletal problems,
and headaches when PTSD was treated as a contin-
uous variable, but this relationship was not present
when PTSD was treated as a dichotomous variable.
When examining the relationship between PTSD and
health conditions, previous studies have used both
continuous measures and dichotomous measures. It is
not unusual to have a decrease in effect size and
power when converting a continuously scaled vari-
able to a categorical variable [29]. Because the present
study found a small effect size when PTSD was
treated as a continuous variable, it is likely that the
decrease in effect size from converting a continuous
variable into a dichotomous variable resulted in the
lack of significance for the dichotomous variable.
Future studies examining PTSD’s relation with
medical problems should carefully consider the scale
of the PTSD predictor variable and its potential
implications for the results.
PTSD’s relationship with the three health condi-

tions was not affected by demographic variables. In
the gastrointestinal and headaches analyses, demo-
graphics did not contribute any significant variance
to the models. In the musculoskeletal analysis demo-
graphics contributed significantly to the model, but
this did not significantly affect the relationship
between PTSD and musculoskeletal problems. It
should be noted, however, that participants with
missing demographic data had to be excluded in
these analyses. Although excluded and included
participants differed negligibly on the study variables,
it must be acknowledged that results could have been

affected nonetheless. Thus, although controlling for
demographic factors did not seriously affect results,
the findings from these analyses should be interpreted
cautiously because of subject exclusions.
Another potential limitation is the use of self-report

measures, such as the PCL-M. Although these
measures have been used extensively in previous
research to identify PTSD [18�20,30], the diagnosis
of PTSD in the present study was not confirmed by a
diagnostic clinical interview. Furthermore, the self-
report of medical conditions can be considered as a
limitation of the present study. The results cannot be
generalized to military populations or veterans in
general because we sampled only veterans who were
pensioned for a service-connected medical disability.
It should also be noted that due to the cross-sectional
nature of the data, we cannot assume causation, but
only correlation between PTSD and the four health
conditions. Because the present study used an archi-
val dataset that did not collect data on general mental
health well-being, we could not examine if PTSD
specifically was related to physical health, or if PTSD
served as a proxy for mental health difficulties in
general. Nonetheless, this paper contributes informa-
tion on PTSD’s health status associations among
peacekeeping veterans, an important sample of
trauma survivors. Future research should examine
PTSD’s relationship with other medical conditions
that were not included in the present study, and
conceptually driven models of the PTSD-health
relationship recently proposed.

Conclusions

The present results have important clinical implica-
tions. Studies of veterans have demonstrated associa-

Table 2. Relationship between PTSD severity and the three health conditions, after controlling for demographic
factors (logistic regression)

Regression analyses n (df�1) x2
change p R2

change Unadjusted OR Adjusted OR

Gastrointestinal disorders
Demographics 427 7.32 0.23 0.03
PTSD 427 22.75 B0.001*** 0.09 1.03 1.04

Musculoskeletal problems
Demographics 431 13.68 0.03* 0.05
PTSD 431 4.64 0.03* 0.02 2.65 1.02

Headaches
Demographics 427 5.79 0.45 0.02
PTSD 427 14.69 B0.001*** 0.06 0.20 1.03

OR, odds ratio; PTSD, post-traumatic stress disorder; x2
change and R2

change indicate the change in values of x2 and R2 when adding
demographics in step 1, and in adding PTSD in step 2 of sequential regression analyses; *,***p significant at the correct alpha level.
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tions between increased medical care utilization and
psychiatric problems [17,31�33]. The observed asso-
ciation between PTSD severity and physical health
problems stresses the importance of screening for
both physical illness and PTSD in primary care
settings, especially in patients with a history of
military service.
PTSD and physical health problems are an im-

portant concern in the veteran population. The
association between psychiatric illnesses such as
PTSD and physical health problems is useful for
clinicians and hospital administrators to better under-
stand the potential medical and psychiatric needs of
veterans. The observed association between PTSD
and physical health further supports the need for an
integrated primary care�psychiatric service delivery
model to address the health-care needs of veterans.
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