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Abstract

We investigated general medical and psychological treatment use predictors among peacekeeping

veterans with health problems, aiming to find those characteristics most associated with treatment use

intensity (i.e., visit counts). One thousand one hundred and thirty-two male Canadian Forces peacekeeping

veterans registered with Veterans Affairs for health problems were randomly recruited for a prospective

national survey. Regression analyses for treatment use intensity controlled for age, total time deployed and

health problems (covariates), and examined the incremental contribution of depression and post-traumatic

stress disorder (PTSD) severity on health service use intensity. Results revealed that after controlling for

covariates, the depression and PTSD model was associated with increased medical and psychological

treatment use intensity. Medical use intensity was significantly predicted by married status, greater

depression and health problems; psychological treatment use intensity was predicted by younger age,

greater PTSD severity and health problems. This study highlights the importance of an integrated primary

care-mental health service delivery model for veterans.
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1. Introduction

Understanding the individual characteristics associated with health service use can prove

useful for policy makers and medical system administrators in allocating treatment resources. A

growing literature has examined mental health (MH) service use predictors, often conducted

through community-based intervention (or, ‘‘effectiveness’’) research (Hohmann & Shear,

2002). One consistent finding is that significantly more MH (Greenberg et al., 1999; Lewis et al.,

2005; Rosenheck & Massari, 1993) and medical treatment (Golding, Stein, Siegal, Burnam, &

Sorenson, 1988; Koss, Koss, & Woodruff, 1991) is used by individuals exposed to traumatic

events than non-exposed persons. However, we have limited knowledge of treatment use

predictors from large-scale studies of combat and peacekeeping veterans, a population who relies

heavily on the Veterans Affairs (VA) healthcare system. Given the recent demand of military

personnel in global conflicts, such as the Iraq war and Afghanistan, understanding treatment use

predictors among military veterans is important.

Among trauma survivors, in general, recent literature reviews examined individual

characteristics associated with health service utilization (Elhai, North, & Frueh, 2005;

Gavrilovic, Schutzwohl, Fazel, & Priebe, 2005). Across studies of different trauma samples,

female gender, previous trauma exposure (prior to investigation) and posttraumatic stress

disorder (PTSD) were significantly related to increased MH treatment use, and PTSD was

associated with increased medical care use (Elhai et al., 2005; Gavrilovic et al., 2005).

Regarding trauma-exposed military veterans, investigations have examined MH and medical

service use associations. Some studies have supported associations with medical or MH care use

for the following variables: older age (Calhoun, Bosworth, Grambow, Dudley, & Beckham,

2002), non-married status (Fontana & Rosenheck, 2001; Rosenheck & Massari, 1993), greater

combat experience intensity (Fontana & Rosenheck, 2001; Marshall, Jorm, Grayson, & O’Toole,

1998), increased PTSD (Calhoun et al., 2002; Solomon, 1989), depression (Marshall, Jorm,

Grayson, Dobson, & O’Toole, 1997; Marshall et al., 1998) and health problems (Marshall et al.,

1997, 1998; Solomon, 1989). However, it should be noted that some mixed findings appear for

these variables in the literature (Elhai et al., 2005; Gavrilovic et al., 2005).

Several notable weaknesses are inherent in literature examining medical and MH service use

predictors in military veterans. First, these studies comprise either small samples of trauma-

exposed veterans, or larger samples exclusively from older war eras (mostly Vietnam). Second,

many studies have cross-sectionally examined general samples of potentially healthy veterans,

many of whom may have little need for health services; thus examining treatment use among a

group identified with health problems (i.e., likely healthcare users) is important.

Finally, with one notable exception (Calhoun et al., 2002) previous studies examined treatment

use as a dichotomous ‘‘use’’/‘‘non-use’’ variable. This approach neglects to address potentially

interesting relationships with the finer gradations of treatment use intensity (i.e., visit counts) and

can place a light healthcare user (using one visit) into the same category as a heavy healthcare user

(using 300 visits). However, count variable distributions often present with substantial positive

skews, heteroscedasticity, and excessive variance spreads (yielding distorted variance and

coefficient estimates using general linear models) (Gardner, Mulvey, & Shaw, 1995), and are

sometimes overrepresented with ‘‘zero’’ values (Hall & Zhengang, 2004). Thus, traditional

statistical methods have been inappropriate in handling such data until more recent years. Modern

methods, such as Poisson and negative binomial regression (Gardner et al., 1995), and their zero-

inflated alternatives for ‘‘zero’’-laden distributions (Hall & Zhengang, 2004), can potentially be

used to examine predictors of service use intensity despite problematic data distributions.
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Our aim was to investigate several potential predictors of MH and general medical care

utilization among a random, national sample of veterans with health problems in a prospective

survey study. We specifically examined peacekeeping veterans, a population that has not been

explored for treatment use predictors. Peacekeepers constitute a unique population for study,

because peacekeeping missions can be extremely stressful and traumatic, especially since

impartiality and restraint are required in using force.

We chose our predictor variables based on previous research, and Andersen’s behavioral

model for healthcare utilization (Andersen, 1995), and thus included ‘‘predisposing’’ variables

(age, marital status, deployment exposure), and illness/need variables (PTSD and depression

severity, health problems) in accounting for general medical and psychological service use

intensity during the previous year. We did not include ‘‘enabling’’ access variables from

Andersen’s model, such as income or health insurance status, since Canada has a public

healthcare system with free healthcare access to all residents (VA Canada treats Canadian

veterans with service-connected medical conditions, while other veterans can access Canada’s

public healthcare system at no charge). We used regression models for count data to address

limitations of previous relevant research. Based on the literature, we expected to find significant

relationships with medical and psychological treatment use for older age, unmarried status,

longer deployments and more health problems (i.e., covariates). Because of the extent to which

mental health problems drive medical and psychological treatment use (Del Piccolo, Saltini, &

Zimmerman, 1998; Kessler et al., 1999), after controlling for these covariates, greater PTSD and

depression severity should contribute incremental variance in predicting treatment use.

2. Method

2.1. Participants and procedures

The initial sample (N = 2760) comprised a randomly selected, national stratified sample of

men and women Canadian Forces veterans (age < 65), identified by VA Canada with service-

connected medical problems (from a total of 18,443 veterans). These veterans received or were

eligible for VA Canada disability pensions and services for their medical conditions. At the time

of the survey, the most common pension was for musculoskeletal conditions; only 5% were

pensioned for psychiatric conditions. Veterans were contacted by VA Canada in 1999 by postal

mail, asked to voluntarily complete an anonymous general health survey. Of those contacted,

1968 men and women agreed to participate and returned the surveys, with 28% refusing,

representing a 72% response rate (Asmundson, Stein, & McCreary, 2002). Written informed

consent was obtained after a complete written study description was provided. For the present

manuscript, we excluded women due to their small sample size (N = 112), and investigated only

those men Canadian Forces veterans previously deployed on peacekeeping missions with the

United Nations (UN) and North Atlantic Treaty Organisation (NATO) (N = 1132).

The sample had a mean age of 49.47 years (S.D. = 10.70). Virtually all were of European

descent. Most participants completed secondary schooling (N = 306, 28.3%), or had completed

(N = 204, 18.9%) or had some post-secondary education (N = 243, 22.5%). The majority was

currently in a formal or common law marriage (N = 960, 85.1%). Annual household income was

less than $30,000 (Canadian) for 392 participants (39.0%), and between $30,000 and less than

$60,000 for 523 (52.0%).

Years of military service averaged 22.32 (S.D. = 9.28), and 19.2% were still serving (177 in

the regular force, 40 in the Reserves). The number of deployments averaged 1.76 (S.D. = .97),
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with a mean of 15.73 total months spent deployed in UN or NATO operations (S.D. = 25.86). The

most common military theaters in which participants served included Cyprus (Turkish-Greek

Cypriot conflict; N = 827, 73.1%), Egypt (Middle East conflict; N = 329, 29.1%) and the former

Yugoslavia (Balkan conflicts; N = 197, 17.4%) (percentages do not add to 100%, as participants

could have served in multiple theaters), however service was represented from a wide range of

conflicts dating back to the post-Korean War era.

2.2. Instruments

The survey inquired about sociodemographic characteristics, military service history and

health status. In addition, instruments pertaining to the present study are detailed below.

2.2.1. PTSD Checklist-Military Version (PCL)

The PCL (Weathers, Litz, Herman, Huska, & Keane, 1993) is a 17-item, DSM-IV-based PTSD

symptom measure with a five-point Likert response format (1 = ‘‘not at all’’ to 5 = ‘‘extremely’’).

Adequate internal consistency (alpha = .94) and 1-week test-retest reliability (r = .88) are

reported (Ruggiero, Del Ben, Scotti, & Rabalais, 2003). Diagnostic efficiency is high when

measured against structured PTSD diagnostic interviews (Ruggiero et al., 2003; Weathers et al.,

1993). We used the PCL-Military version, specifically querying PTSD symptoms based on

previous military experiences, with established psychometric properties among war veterans

(Forbes, Creamer, & Biddle, 2001). PTSD severity is measured by summing item responses.

2.2.2. Center for Epidemiological Studies-Depression Scale (CES-D)

The CES-D (Radloff, 1977) is a 20-item, self-report depression instrument with a 4-point

Likert answer format (0 = ‘‘rare or none of the time’’ to 3 = ‘‘most or all of the time’’). Adequate

internal consistency (alpha = .84 to .90) and 4-week test-retest reliability (r = .67) have been

established (Knight, Williams, McGee, & Olaman, 1997; Radloff, 1977). The CES-D yields

large correlations with the Raskin, and Hamilton rating scales for depression (r = .44 to .75)

(Radloff, 1977). Depression severity is measured by summing item responses (reverse-scoring

four items), with a score of at least 16 indicating significant depression (Radloff, 1977).

2.2.3. Health status

Twenty-one self-reported long-term health problems diagnosed by health professionals were

assessed, with a ‘‘yes’’/‘‘no’’ response format (Asmundson et al., 2002). Problem areas included

food allergies, nonfood allergies, asthma, arthritis or rheumatism, back problems (excluding

arthritis), high blood pressure, migraine headaches, chronic bronchitis or emphysema, sinusitis,

diabetes, epilepsy, heart disease, cancer, gastrointestinal ulcers, poststroke complications,

urinary incontinence, acne, dementia, cataracts, glaucoma, and other nonspecified health

problems. Prior research has found primarily high concordance between self-reported and

objective medical diagnoses (Tisnado et al., 2006). Responses were combined to form a single

score, reflecting the number of diagnosable health problems.

2.2.4. Health service use

Participants were presented with a list of health professionals, including ‘‘general practitioner

(family doctor, military doctor, military medic)’’ and a variety of other specialists, asked about

treatment use (‘‘yes/‘‘no’’) and the number of visits in the past year. Previous research has found

that when validated against medical records, self-reported health service use is generally accurate
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but evidences a slight underestimation of visit counts when using a 12-month time-frame

(Roberts, Bergstralh, Schmidt, & Jacobsen, 1996; Wallihan, Stump, & Callahan, 1999). Of

relevance to this study, we were interested in general practitioner use, and psychological or

psychotherapy treatment use (‘‘psychologist/social worker or counsellor’’).

2.3. Analysis

Predictor variables included marital status, and the following continuous-scaled variables:

age, number of months deployed across missions, number of health problems, PCL PTSD

severity, and CES-D depression severity. The few missing values for continuous-scaled

predictors were replaced with series means. Months deployed, and total PCL and CES-D scores

were substantially positively skewed, so we added a constant (‘‘5’’) and conducted logarithmic

transformations (Tabachnick & Fidell, 2001), resulting in normalized distributions. Our outcome

variables were: the number of past-year general medical and psychological treatment visits. Both

outcome variables were substantially positively skewed, with only psychological treatment

intensity having a considerable majority of ‘‘zero’’ values.

To examine the multivariate prediction of general medical treatment intensity, we used

negative binomial regression, a maximum likelihood procedure appropriate for skewed count

data (Gardner et al., 1995). Because of the substantial proportion of ‘‘zero’’ values in

psychological treatment intensity, we used zero-inflated negative binomial regression (Hall &

Zhengang, 2004), which can examine the continuum of visit counts while weighting cases based

on a logistic component (i.e., psychological treatment non-use from use). Multivariate analyses

were sequential, examining age, number of months deployed across missions, and number of

health problems in Step 1, and exploring incremental variance for depression and PTSD severity

in Step 2. All analyses were two-tailed (except when noted otherwise), performed with Stata 9.

3. Results

3.1. Descriptive statistics

Participants had on average 3.03 health problems (S.D. = 1.99), and mean scores on the PCL

of 29.13 (S.D. = 14.76), and CES-D of 13.50 (S.D. = 11.39). Based on the established cutoff

score of 50 on the PCL for military veterans (Weathers et al., 1993), 122 (10.8%) would meet

criteria for PTSD, in line with prevalence rates of current PTSD from the literature (Hoge et al.,

2004; Kulka et al., 1990). Of the 1123 with valid general medical use data, 1038 (92.4%) reported

at least one visit in the past year (overall M = 7.51, S.D. = 14.68). Of the 1125 subjects with valid

psychological treatment data, only 142 reported at least one visit in the past year (for those with at

least one visit, M = 8.44, S.D. = 10.70).

3.2. General medical use

Negative binomial regression demonstrated that Step 1’s model of predictors (age, deployment

time, and health problems) accounted for 4.8% variance in general medical use intensity, LR x2(4,

N = 1119) = 55.47, P < .001. Significant predictors included younger age and a greater number of

health problems. Step 2 (adding depression and PTSD severity) significantly contributed additional

variance (5.1%), LR x2
diffð2; N ¼ 1119Þ ¼ 61:10, P < .001. Thus, the final model accounted for

9.9% variance in medical treatment use intensity, LR x2(6, N = 1119) = 116.57, P < .001. The final
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model’s significant predictors included being married, and greater depression and health

problems (see Table 1). Support for this statistical method compared to the alternative Poisson

count model was strong, LR x2(1, N = 1119) = 9531.83, P < .0001.

3.3. Psychological treatment use

Next, we assessed the model’s predictive power in estimating psychological treatment use.

Step 1’s overall zero-inflated negative binomial regression model was significant, LR x2(9,

N = 1121) = 117.58, P < .001, contributing 10.0% variance. Significant predictors included

younger age and the number of health problems, only in predicting treatment use from non-use

(but not for treatment use intensity). Step 2 significantly added variance (7.2%), LR

x2
diffð4; N ¼ 1121Þ ¼ 93:75, P < .001. Thus, the final model accounted for 17.2% variance in

psychological treatment use, LR x2(13, N = 1121) = 211.33, P < .001. In the final model,
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Table 2

Final zero-inflated negative binomial regression model, predicting 12-month psychological treatment use

Variables b S.E. z exp(b)

Predicting lack of usea

Age .08 .01 5.98*** 1.08

Marital status �.02 .29 �.06 .98

# Months deployed �.12 .49 �.23 .89

# Health problems �.20 .06 �3.37** .82

PTSD severity �3.14 .99 �3.18** .04

Depression severity �1.12 .66 �1.69 .33

Predicting use intensityb

Age .01 .01 .52 1.01

Marital status .28 .27 1.05 1.33

# Months deployed �.24 .48 �.49 .79

# Health problems .01 .05 .23 1.01

PTSD severity 3.35 .87 3.85*** 28.40

Depression severity .03 .59 .05 1.03

Note. For marital status, 1 = ‘‘Married’’/2 = ‘‘Unmarried’’; exp(b) = factor change in the dependent variable given a one

unit increase in the predictor (which should be interpreted cautiously for # Months Deployed, PTSD Severity and

Depression Severity which are log transformed). *P < .05, **P < .01, ***P < .001.
a Negative b and z coefficients indicate an increased likelihood of service use.
b Positive b and z coefficients indicate greater use intensity.

Table 1

Final negative binomial regression model, predicting 12-month general medical service use intensity

Variables b S.E. z exp(b)

Age �.01 .00 �1.82 .99

Marital status �.21 .10 �2.13* .81

# Months deployed �.23 .15 �1.58 .79

# Health problems .09 .02 5.03*** 1.10

PTSD severity .11 .30 .36 1.11

Depression severity 1.06 .19 5.53*** 2.88

Note. For Marital Status, 1 = ‘‘Married’’/2 = ‘‘Unmarried’’; Positive b and z coefficients indicate greater use intensity;

exp(b) = factor change in the dependent variable given a one unit increase in the predictor (which should be interpreted

cautiously for # Months Deployed, PTSD Severity and Depression Severity which are log transformed). *P < .05,
**P < .01, ***P < .001.



younger age, increased PTSD severity and more health problems were associated with treatment

use, while only PTSD severity was associated (positively) with treatment intensity (see Table 2).

Furthermore, support for this model over other possible count data models was strong, compared

with negative binomial regression (Vuong test for non-nested models, z = 4.65, one-tailed

P < .001), and zero-inflated Poisson regression, LR x2(1, N = 1121) = 662.28, P < .001.

4. Discussion

Based on regression analyses specifically designed for count data, we found in our final

models that among peacekeeping veterans with health problems, general medical care intensity

was related to being married, increased health problems, and greater depression severity.

Psychological treatment use was associated with younger age, and increased PTSD severity and

health problems; psychological treatment intensity was related to PTSD severity.

4.1. Medical care use

Regarding ‘‘predisposing’’ associations with medical care use, we found support for the role

of being married. This finding is in contrast to that of Rosenheck and Massari (1993) who found

that unmarried veterans were more likely to use VA health services (albeit, not necessarily

general medical treatment). Since 85% of the present sample was married, the limited within-

group variance on this predictor variable could partly explain the significance for married status.

Additionally, our results confirmed previous research failing to find an association for age with

medical care use (Elhai, Reeves, & Frueh, 2004; Marshall et al., 1998). Results are in contrast to a

study finding that combat exposure intensity was linked with greater health service use (Marshall

et al., 1998), possibly explained by our analysis of deployment time, which was a quick-and-easy,

but perhaps inadequate proxy for combat exposure.

Of illness/need variables, we found that depression severity was associated with increased

medical service use, confirming results of previous studies (Marshall et al., 1997, 1998). This

finding can be explained based on research revealing that (a) depression predicts health problems

(Wittchen, Lieb, Wunderlich, & Schuster, 1999), which in turn should lead to medical care use,

and (b) medical patients routinely discuss their MH problems (e.g., depression) with primary care

professionals (Del Piccolo et al., 1998), perhaps due to the stigma of visiting a MH professional,

especially salient in combat veterans (Hoge et al., 2004). Our significant relationship between

health problems and health care use in deployed veterans supports previous relevant research as

well (Marshall et al., 1997, 1998). Our lack of significance for PTSD severity supports previous

research with U.S. war veterans (Elhai et al., 2004).

4.2. Psychological treatment use

The present study’s predisposing predictors of psychological treatment use demonstrate some

corroboration of past research. While we found that younger age predicts MH treatment use,

another study discovered more use among older individuals (Calhoun et al., 2002). However,

research on age is mixed, as other authors failed to find age associations with MH treatment use

among war veterans (Elhai et al., 2004; Iverson et al., 2005; Solomon, 1989). Similarly, while our

lack of an association for marital status contrasts with findings from Fontana and Rosenheck

(2001), it confirms results from three other military veteran studies (Elhai et al., 2004; Iverson

et al., 2005; Solomon, 1989). Last, we expected that increased deployment time would be related
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to psychological treatment use, since previous studies revealed an association between greater

combat exposure and increased MH treatment use (Fontana & Rosenheck, 2001). However, we

failed to confirm such a link, perhaps again due to our deployment variable’s inadequacy as a

combat exposure proxy.

Addressing illness/need predictor variables, our association between PTSD severity and

psychological treatment use confirms previous similar relationships with war veterans (Calhoun

et al., 2002; Solomon, 1989). Although our non-significant association between depression

severity and psychological treatment use confirmed results from another investigation of military

veterans (Elhai et al., 2004), it is noteworthy to mention that such an association has been found

across studies of other types of trauma victim samples (Elhai et al., 2005; Gavrilovic et al., 2005).

Last, our association for health problems with psychological service use confirms results of a

previous war veteran study (Solomon, 1989).

5. Implications and conclusions

We found support for demographic and health variables in predicting general medical and

psychological treatment use among Canadian peacekeeping veterans, with MH problems

(depression or PTSD) contributing incrementally. Some discrepancies were found with U.S. studies

of military veterans, likely due to the present study’s sampling of veterans with service-related

health problems. In fact, VA Canada only provides treatment benefits to Canadian veterans with

service-connected medical conditions, while other veterans can access Canada’s public healthcare

system at no charge. In contrast, the U.S. VA treats any U.S. veteran who served in the U.S. military,

regardless of health status (with varying fee levels required), and thus operates as a closed public

health system in a country with no other free access to healthcare. Thus, this difference in healthcare

systems is an important issue for understanding service use patterns across nations.

Clinically, information on service use associations can be used by treatment providers and

hospital administrators in understanding potential medical and MH needs for veterans. The

crossover we found for medical problems predicting MH care use, and MH problems predicting

medical use further provides evidence that an integrated primary care-MH service delivery model

may best address the healthcare needs of veterans. Our findings also provide further data on the

importance of screening for depression in general medical clinics (McQuaid, Pedrelli, McCahill,

& Stein, 2001).

Several limitations apply to the current study. First, although generally accurate, self-reported

health service use tends to slightly underestimate visit counts when validated against medical

records (Roberts et al., 1996; Wallihan et al., 1999). Second, we specifically sampled veterans

with health problems, and thus our results may not be representative of deployed veterans in

general. Additionally, the heterogeneity of deployments should be noted, and different

deployments can represent very different military experiences across military theaters.

Nonetheless, our use of a large, randomly drawn sample of deployed veterans, and

methodologically sophisticated analyses of count data contribute to the literature on healthcare

seeking. Future studies should examine medical and MH treatment use predictors in veterans of

current global conflicts, such as the war in Iraq and Afghanistan.
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