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A B S T R A C T

This study investigated comorbidity patterns in treatment-seeking veterans and currently-serving Canadian
Forces members of an outpatient mental health clinic from September 2006-September 2014. Using a retro-
spective cohort design, latent class analysis was conducted to determine latent classes of comorbidity (including
posttraumatic stress disorder [PTSD], major depressive disorder [MDD], generalized anxiety disorder, panic
disorder, and alcohol use disorder [AUD]). Multiple logistic regression was used to determine which covariates
(age, gender, number of deployments, and service duration) were predictors of latent class membership. Among
the 486 participants, 79.2% had more than one probable mental health condition. The most common co-
morbidity was PTSD and MDD (61.5%), followed by PTSD and GAD (52.3%). Among those with PTSD, almost all
(95%) had a subsequent condition, predominantly MDD (82.6% of those with PTSD had MDD). A two-class
model was the best fitting model with a high comorbidity and a low comorbidity class. Older age and shorter
service duration significantly increased the probability of being in the high comorbidity class when not con-
trolling for member status. Results showed that treatment-seeking veterans and military personnel have high
rates of comorbidity, particularly alongside PTSD. Therefore, it is critical for clinicians to be able to assess and
treat comorbidity.

1. Introduction

Posttraumatic stress disorder (PTSD), major depressive disorder
(MDD) and anxiety disorders such as panic disorder (PD) and gen-
eralized anxiety disorder (GAD) are common psychiatric conditions
among military veterans and personnel (Hoge et al., 2004; Kessler et al.,
2014a, 2014b; Litz et al., 1997; Rusu et al., 2016; Zamorski et al.,
2016). Often, these mental health conditions present concurrently, and
at significantly higher rate than civilians (Kessler et al., 2014a, 2014b).
Among military personnel and veterans diagnosed with PTSD, many
have at least one other mental health condition, which complicates the
course of treatment (Boulos and Zamorski, 2013; Campbell et al., 2007;
Kozaric Kovacic and Borovecki, 2005; Orsillo et al., 1996). As the
number of military personnel requiring assistance for mental health
conditions continues to escalate, it is crucial to better understand the
nature of comorbidity among this population, as treatment in the pre-
sence of multiple coexisting conditions is often more challenging and
often less successful (Richardson et al., 2014). There currently exists a

need for research that examines classes of disorders that typically co-
occur, and variables that are associated with these classes in order to
help identify cohorts at particular risk for developing mental health
comorbidities. Further, it is hopeful a more comprehensive under-
standing of comorbidities among military persons will aid the devel-
opment of better assessment and treatment protocols.

1.1. Impact of military mental health conditions and comorbidity

Between 4.8% and 12.4% of military personnel will develop PTSD
(Thomas et al., 2010; Wisco et al., 2014; Zamorski et al., 2016). The
impact of PTSD on its own is detrimental, including associations with
lower physical and mental health-related quality of life (St Cyr et al.,
2014); unemployment (Resnick and Rosenheck, 2008); low income
(Murdoch et al., 2003); and lower work productivity, time manage-
ment, and output (Adler et al., 2011). In a study of Canadian veterans,
those with PTSD had increased medical service use compared to ve-
terans with mental health disabilities only (Richardson et al., 2006).
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Importantly, PTSD often presents with other mental health conditions,
most commonly depression as well as anxiety and substance use dis-
orders (Institute of Medicine [IOM], 2013). The conglomerate pre-
sentation of multiple disorders makes clinical foci challenging to
identify in order for treatment to ensue (Lockwood and Forbes, 2014).
Comorbidity has also been associated with the exacerbation of mental
health symptoms, poorer prognosis, delayed treatment response to
secondary conditions, and overall poorer treatment refractory (Boulos
and Zamorski, 2013; Campbell et al., 2007; Richardson et al., 2014;
Orsillo et al., 1996). Often the effects of one disorder are exacerbated by
the presence of one or more disorders. For example, among veterans
diagnosed with PTSD and social anxiety disorder, those with both
conditions had higher lifetime rates of suicide attempts and lower
quality of life than either condition alone (McMillan et al., 2017).

1.2. Factors associated with mental health conditions

A tenant of medicine is not only treatment, but prevention. As such,
variables that are consistently associated with the development of
mental health conditions are critical for identifying vulnerable popu-
lations and providing early intervention among those at highest risk.
Research has shown that veterans who have been deployed have a
higher prevalence of any mental health condition (Kessler et al., 2014a,
2014b; Pearson et al., 2014) as well as depression, PTSD, GAD, and PD
alone (Pearson et al., 2014). Age has also been identified as a predictor
of military mental health status whereby younger age is associated with
the diagnosis of at least one mental health condition (Seal et al., 2007b)
and PTSD alone (Seal et al., 2007a; Wisco et al., 2014), though there
has been conflicting results in the literature (Kessler et al., 2014a,
2014b).

Other variables associated with mental health conditions include
gender and length of military service. Research has found that females
have significantly higher rates of PTSD, MDD, and GAD alone (Kessler
et al., 2014a, 2014b; Pearson et al., 2014; Seal et al., 2007b) and any
mental health condition (PTSD, MDD, GAD, PD, and bipolar disorder)
(Kessler et al., 2014a, 2014b). Conversely, other studies have found that
females have higher odds of MDD (Haskell et al., 2010, 2011) and lower
odds of PTSD (Haskell et al., 2010) compared to males. Finally, research
suggests that a longer length of military service is associated with lower
risk for mental health conditions (Bergman et al., 2016). This has been
termed the healthy warrior effect, akin to the healthy worker effect,
whereby people must be healthy enough to join the military as well as
to remain in it (Haley, 1998).

1.3. Classes and predictors of comorbidity

Previous research has used latent class analysis (LCA; for categorical
variables) or latent profile analysis (for continuous variables) to iden-
tify groups or classes of mental health disorders and symptoms.
Examining data at the profile level, or with “latent classes”, can detect
insightful patterns that inform our understanding of mental health
conditions. For example, previous research examining PTSD symptoms
in military personnel have found three-class solutions (normal range,
moderate internalizing, and severe), four-class solutions (normal range,
moderate internalizing, high internalizing, and externalizing) (Forbes
et al., 2010), and two-class solutions (more symptomatic and less
symptomatic) (Naifeh et al., 2010). Limited research has taken a similar
approach with symptoms of multiple disorders, versus a single disorder.
A recent study of Canadian treatment-seeking veterans who had been
deployed to a warzone found three classes of symptom severity (high,
moderate, and low) when identifying PTSD and MDD symptoms
(Armour et al., 2015). Similarly, a study of PTSD and GAD symptoms in
American soldiers found a three-class solution with a mild, moderate,
and severe class (Contractor et al., 2015).

To our knowledge, no studies to date have used latent class analysis
to identify patterns of comorbidity rather than patterns of symptom

severity. Classes of comorbidity (using absence or presence of disorders
versus severity of specific symptoms) are useful for better under-
standing the types of disorders that commonly cluster together and may
surface in a clinical setting. It is also helpful to understand the demo-
graphic variables associated with such classes. Again, to our knowledge,
no study has yet examined the association between demographic vari-
ables and classes of comorbidity. Here, results would assist in de-
termining which groups are at high risk for developing comorbidity,
which may inform primarily prevention efforts, help to identify target
cohorts for interventions, and advise possible treatment prioritization.
The current study used data from a sample of treatment-seeking ve-
terans and Canadian Forces (CF) personnel to better understand co-
morbidity by: 1) investigating whether comorbidity patterns could be
identified using LCA; and 2) assessing whether demographic factors
(e.g. age, gender, and deployment history) were predictors of class
membership.

2. Methods

2.1. Procedure

Participants were treatment-seeking veterans and currently serving
CF members referred to an Operational Stress Injury Clinic, an out-
patient mental health clinic located in London, Ontario, Canada, from
September 2006-September 2014. Prior research has also simulta-
neously examined treatment-seeking veterans and currently-serving CF
members (Armour et al., 2015; Nelson et al., 2011; Richardson et al.,
2014; St. Cyr et al., 2014;). This clinic specializes in assessing and
treating psychological disorders caused by experiences in the military
or Royal Canadian Mounted Police. Upon referral, clients fill out an
intake questionnaire which includes demographic information, the
Patient Health Questionnaire (PHQ) (Spitzer et al., 1999), Alcohol Use
Disorders Identification Test (AUDIT) (Babor et al., 2001), and the Post-
Traumatic Stress Disorder Checklist – Military Version (PCL-M)
(Weathers et al., 1993a). Data are stored in a de-identified electronic
database intended for program evaluation and research purposes. For
their data to be included in these analyses, participants had to be
younger than 65-years-old and have answered at least half the items in
each psychiatric measurement tool. All participants provided consent
for their data to be used for research purposes. This study has been
approved by the Office of Research Ethics of The University of Western
Ontario.

2.2. Measures

2.2.1. Demographics
Participant demographic information was measured as follows:

gender (male, female), age at intake (continuous; years), number of
deployments (none, one, two, three or more), education level (less than
high school, high school, some postsecondary [indicated by answering
‘some community college, technical college, CEGEP, or nursing pro-
gram’ or ‘some university (not completed)’], completed postsecondary),
member status (veteran, currently serving), marital status (married or
common-law; single, divorced, separated, or widowed), and service
duration (continuous; years).

2.2.2. Posttraumatic stress disorder
Past-month PTSD was measured using the PTSD Checklist-Military

Version (PCL-M) (Weathers et al., 1993b). Participants were asked how
frequently they had been bothered by 17 PTSD symptoms with re-
sponses ranging from 1 (‘not at all’) to 5 (‘extremely’) and potential
scores from 17 to 85. Participants with a score of ≥50 were deemed to
have probable PTSD (McDonald and Calhoun, 2010). Internal con-
sistency was excellent (0.92).
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2.2.3. Major Depressive Disorder
MDD was measured using the PHQ-9 (Spitzer et al., 1999). Parti-

cipants were asked if they had been bothered by nine symptoms of
depression during the past two weeks with responses ranging from 0
(‘not at all’) to 3 (‘nearly every day’). MDD was indicated if a partici-
pant answered they were bothered at least ‘more than half the days’ by
at least five symptoms and indicated “little interest or pleasure in doing
things” or “feeling down, depressed, or hopeless” at the same fre-
quency. Thoughts of suicide or self-harm was counted as one of the
symptoms regardless of frequency of occurrence. Internal consistency
was good (0.87).

2.2.4. Panic disorder
PD was measured using the panic attack section of the PHQ (Spitzer

et al., 1999). Participants were asked if they had experienced a panic
attack in the past four weeks (item 1), whether it had happened before
(item 2), if panic attacks came suddenly (item 3), and if the attacks
were bothersome (item 4). Responses were no or yes with PD indicated
if all four items were endorsed. This algorithm has been used previously
to determine probable PD in a military sample (Garber et al., 2014).
Internal consistency was excellent (0.93).

2.2.5. Generalized anxiety disorder
GAD was measured using the anxiety section of the PHQ (Spitzer

et al., 1999). Participants were asked how bothered they had been by
seven anxiety symptoms with responses ranging from 0 (‘not at all’) to 2
(‘more than half the days’). GAD was indicated if a participant endorsed
at least three symptoms as having occurred at least ‘more than half the

days’ and answered “feeling nervous, anxious, on edge, or worrying a
lot about different things” at the same frequency. Internal consistency
was good (0.85).

2.2.6. Alcohol use disorder
Alcohol use disorder (AUD) was measured using the AUDIT which

asks ten questions about current alcohol use (Babor et al., 2001). Re-
sponses ranged from 0 (‘Never’) to 4 (‘4 or more times a week’) for
drinking frequency; 0 (‘None’) to 5 (’10 or more’) for drinking quantity;
0 (‘Never’) to 4 (‘Daily or almost daily’) for drinking consequences; and
0 (‘No’), 2 (‘Yes, but not in the past year’), or 4 (‘Yes, during the past
year’) for concern of others and injury. Potential scores ranged from 0
to 41 with scores of eight or more indicating probable AUD. Internal
consistency was excellent (0.90).

2.3. Analysis

Descriptive analyses were conducted to determine the frequency of
probable PTSD, MDD, GAD, PD, AUD, gender, number of deployments,
member type, education level, and marital status; and the mean of age
at intake and service duration. LCA was used to create latent classes of
comorbidity. Using maximum likelihood estimation, consecutive
models were compared using the Akaike Information Criterion,
Bayesian Information Criterion, sample size adjusted BIC, and Lo-
Mendell-Rubin adjusted likelihood ratio test fit indices to determine the
best model. The Bayesian Information Criterion was given greater
weighting as it is generally considered the best fit index (Nylund et al.,
2007). For the best fitting model, posterior probabilities were used to

Table 1
Demographic variables and probable mental health conditions.

Variable Total PTSD MDD GAD PD AUD

Gender (n = 486)
Male 443 (91.2) 332 (74.9) 310 (70.0) 260 (58.7) 242 (54.6) 181 (40.9)
Female 43 (8.9) 30 (69.8) 32 (74.4) 24 (55.8) 20 (46.5) 11 (25.6)

Age at intake, years (n = 486) 42.1 ±
10.7

42.5 ±
10.5

42.9 ±
10.6

42.5 ±
10.4

42.8 ±
10.8

41.3 ±
10.9

Number of deployments (n = 454)
No deployments 77 (16.7) 49 (63.6) 61 (79.2) 43 (55.8) 37 (48.1) 27 (35.1)
1 deployment 119 (26.2) 85 (71.4) 81 (68.1) 71 (59.7) 66 (55.5) 52 (43.7)
2 deployments 91 (20.0) 69 (75.8) 59 (64.8) 53 (58.2) 47 (51.7) 34 (37.4)
≥ 3 deployments 167 (36.8) 132 (79.0) 117 (70.1) 97 (58.1) 91 (54.5) 70 (41.9)

Education level (n = 478)
Less than high school 86 (18.0) 63 (73.3) 61 (70.9) 47 (54.7) 46 (53.5) 36 (41.9)
Completed high school 154 (32.2) 117 (76.0) 110 (71.4) 90 (58.4) 83 (53.9) 65 (42.2)
Some postsecondary 127 (26.6) 94 (74.0) 88 (69.3) 77 (60.6) 72 (56.7) 47 (37.0)
Completed postsecondary 111 (23.2) 81 (73.0) 76 (68.5) 64 (57.7) 55 (49.6) 42 (37.8)

Member status (n = 486)
Veteran 398 (81.9) 303 (76.1) 292 (73.4) 241 (60.6) 255 (56.5) 157 (39.5)
Currently serving 88 (18.1) 59 (67.1) 50 (56.8) 43 (48.9) 37 (42.1) 35 (39.8)

Marital status (n = 470)
Married or common-law 270 (57.5) 206 (76.3) 196 (72.6) 163 (60.4) 152 (56.3) 104 (38.5)
Single, divorced, separated, or widowed 200 (42.6) 142 (71.0) 131 (65.5) 112 (56) 101 (50.5) 86 (43.0)

Service duration, years (n = 468) 14.3 ± 9.2 14.5 ± 9.1 14.3 ± 9.0 13.9 ± 9.1 14.1 ± 9.3 13.0 ± 8.9
Mental health conditions (n = 486)
PTSD 362 (74.5) – 299 (61.5) 254 (52.3) 227 (46.7) 151 (31.1)
MDD 342 (70.4) 299 (61.5) – 248 (51.1) 216 (44.4) 137 (28.1)
GAD 284 (58.4) 254 (52.3) 248 (51.1) – 221 (45.5) 112 (23.0)
PD 262 (53.9) 227 (46.7) 216 (44.4) 221 (45.5) – 103 (21.2)
AUD 192 (39.5) 151 (31.1) 137 (28.1) 112 (23.0) 103 (53.7) –

Conditional percentages
PTSD (n = 362) – – 299 (82.6) 254 (70.2) 227 (62.7) 151 (41.7)
MDD (n = 342) – 299 (87.4) – 248 (72.5) 216 (63.2) 137 (40.1)
GAD (n = 284) – 254 (89.4) 248 (87.3) – 221 (77.8) 112 (39.4)
PD (n = 262) – 227 (86.6) 216 (82.4) 221 (84.4) – 103 (39.3)
AUD (n = 192) – 151 (78.7) 137 (71.4) 112 (58.3) 103 (53.7) –

GAD = generalized anxiety disorder; MDD = major depressive disorder; PD = panic disorder; PTSD = post-traumatic stress disorder; AUD = alcohol use disorder.
Data are n (%) or mean ± SD.
Conditional percentages can only be read by row and were calculated as the percentage of people with disorder X that also had disorder Y (e.g. of those participants with probable PTSD [n
= 362], 299 had probable MDD [82.6%]).
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assign class membership. Posterior probabilities and covariates (de-
ployments, age, service duration, and gender) were included in a uni-
variate analysis and a multiple logistic regression model to determine
which covariates were independent predictors of class membership.
Two logistic regression models were conducted: one controlling for
member status and another not controlling for member status. LCA was
conducted using Mplus version 7 (Muthén and Muthén, Los Angeles,
CA). All other analyses were conducted using Stata IC 13 (StataCorp,
College Station, TX). Statistical significance was set at p < 0.05.

3. Results

Of the 486 participants included for analysis, 91.2% were male and
81.9% were veterans (Table 1). Participants ranged in age from 20 to 64
years (M = 42.1, SD = 10.7) with an average service duration of 14.3
years (SD = 9.2; range = 0–42 years). Most (83.0%; n = 454) had at
least one deployment (M = 2.5, SD = 2.8; range = 0–25 deployments).
Of those who disclosed deployment locations (n = 325), the most
common was a Canadian locale (38.5%), followed by Afghanistan
(35.1%), the Balkans (34.8%) and Africa (12.0%).

Table 1 shows the prevalence of each probable mental health con-
dition by each study variable. The most common mental health con-
dition was PTSD (74.5%) followed by MDD (70.4%) then GAD (58.4%).
There were 38 participants (7.8%) with no mental health condition,
while 80% were comorbid. The most common comorbidity was PTSD
and MDD (61.5% of the overall sample). Among those with PTSD, al-
most all (95.0%) were comorbid, the most common comorbidity with
PTSD being MDD (82.6% of those with PTSD also had MDD) Fig. 2.

The two-class model best fit the data (Table 2) as it was the most
parsimonious and its BIC was the lowest of all tested models (BIC =
2835.22). Fig. 1 illustrates the probability of each mental health con-
dition by class. The first class (n = 299, 61.5%) represented partici-
pants with high comorbidity with high probability of all mental health
conditions, primarily GAD, PTSD and MDD. The second class (n = 187,
38.5%) represented participants with low probability of mental health
conditions, particularly that of PD and GAD. The classes can therefore
be classified as high comorbidity (class 1) and low comorbidity (class
2). Veterans and CF members significantly differed in their age; PTSD,
MDD, and GAD scores; number of deployments, and number of co-
morbidities. However, when examining veterans only, results of the
latent class analysis were similar including the relationship between
latent classes and mental health conditions.

Age at intake, gender, service duration, and number of deployments
were included as covariates in a multiple logistic regression model to
determine their association with class membership (Table 3). In the first
model, we controlled for member status and none of the covariates
were significant with latent class. In the second model when member
status was not controlled for, every one-year increase in age, the odds of

Fig. 1. PTSD comorbidity rates. PTSD = post-traumatic stress disorder; MDD = major
depressive disorder; PD = panic disorder; GAD = generalized anxiety disorder; AUD =
alcohol use disorder.

Fig. 2. Probability of mental health conditions by class. PTSD = post-traumatic stress
disorder; MDD = major depressive disorder; PD = panic disorder; GAD = generalized
anxiety disorder; AUD = alcohol use disorder.

Table 2
Model fit indices.

Fit Indices 2-class 3-class

LMR-A 348.895 p< 0.001 27.551 p< 0.001
AIC 2789.17 2772.88
BIC 2835.22 2844.04
SSA-BIC 2800.31 2790.09
Entropy 0.812 0.730

AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion; SSA-BIC =
sample size adjusted Bayesian Information Criterion; LMR-A = Lo-Mendell-Rubin ad-
justed likelihood ratio test; p = p-value.

Table 3
Univariate analysis and multiple logistic regressions for factors associated with class
membership.

Univariate Controlled for
member status

Uncontrolled for
member status

Covariate High comorbidity
(versus low
comorbidity)
(uOR, 95% CI)

High comorbidity
(versus low
comorbidity)
(aOR, 95% CI)

High comorbidity
(versus low
comorbidity)
(aOR, 95% CI)

Number of deployments
None Ref. Ref. Ref.
One 1.17 (0.65–2.10) 1.32 (0.71–2.44) 1.29 (0.70–2.39)
Two 1.14 (0.61–2.11) 1.33 (0.68–2.58) 1.24 (0.64–2.38)
Three or
more

1.12 (0.64–1.93) 1.38 (0.73–2.59) 1.30 (0.70–2.43)

Gender
Male Ref. Ref. Ref.
Female 0.77 (0.41–1.45) 0.89 (0.44–1.80) 0.90 (0.45–1.82)

Member status
Veteran Ref. Ref.
Currently
serving

0.59 (0.37–0.94)* 0.61 (0.36–1.02)

Age at intake,
years

1.01 (0.99–1.03) 1.02 (0.99–1.05) 1.03 (1.003–1.05)*

Service
duration,
years

0.99 (0.97–1.01) 0.97 (0.94–1.002) 0.97 (0.94–0.997)*

aOR = adjusted odds ratio; CI = confidence interval; ref = reference category; uOR =
unadjusted odds ratio.
N = 443 for multiple logistic regressions; for univariate, n's differed by covariate (age at
intake, member status and gender [N = 486], number of deployments [N = 454], and
service duration [N = 468]).

* p < 0.05.
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belonging to the high comorbidity increased class by 1.03 (adjusted
odds ratio [aOR] 1.03; 95% confidence interval [CI] 1.03–1.05). Con-
versely, every one-year increase in service duration, the odds of be-
longing to the high comorbidity class decreased by 0.03 (aOR 0.97;
95% CI 0.94–0.997).

4. Discussion

In this sample of treatment-seeking veterans and military personnel,
PTSD, followed by MDD, was the most prevalent mental health condi-
tion, a finding consistent with previous research (Boulos and Zamorski,
2013). Among these diagnosed with PTSD, nearly all of them had at
least one other mental health conditions, with depression being the
most common. Over half the sample (61.5%) had both PTSD and MDD.
This is slightly higher than the rate in a recent meta-analysis of 57
studies including both military and civilian samples (n = 6670) that
found PTSD and MDD to be highly comorbid with 52% of participants
having both conditions (Rytwinski et al., 2013). The higher co-
morbidity found in the current study might be related to the treatment-
seeking nature of our sample. Notably, just over half of our sample also
presented with other comorbidities: PTSD and GAD, and MDD and
GAD. It is important for clinicians to be aware of these high pre-
valences, particularly among veterans and CF members presenting for
treatment. PTSD, MDD, and GAD scores differed significantly between
veterans and CF members which is to be expected given that CF
members are less likely to be impaired and as comorbid as veterans.

Nearly two-thirds of our sample was best represented by the high-
comorbidity class, which included high probabilities of GAD, PTSD, PD,
and MDD. To our knowledge, the current study is the first to examine
latent classes of five mental health comorbidities rather than latent
classes of symptomatology in a military population, which provides
further insight into the types of disorders, versus symptoms, that often
occur comorbidly, as well as the types of patient cohorts that are likely
to be encountered in a clinical sample. The finding that the majority of
our sample was captured by a class encompassing not single co-
morbidities (e.g., PTSD and MDD) but multiple comorbidities speaks to
the importance of screening for multiple mental health conditions, and
emphasizes the pervasive level of sickness often present among military
personnel and veterans.

A number of demographic variables found to predict single mental
health conditions in previous research did not predict comorbidity class
membership in the current study. For example, gender was not sig-
nificant despite it being a predictor for individual mental health con-
ditions in previous studies (Haskell et al., 2010; Kessler et al., 2014a,
2014b; Pearson et al., 2014; Seal et al., 2007b; Wisco et al., 2014). As
there were considerably more males in the current study than females
(91.2% vs 8.9%, respectively) there may not have been a large enough
sample of females to detect an association. Unlike research using single
mental health conditions as outcome variables (Pearson et al., 2014),
we did not find number of deployments to predict comorbidity class
membership. Notably, our study included participants with many dif-
ferent deployment locations including the former Yugoslavia, Africa,
and Afghanistan. This heterogeneity may have pulled any association
toward the null. Given that only two-thirds of the sample disclosed
deployment locations and this was not a mutually exclusive variable,
we did not test the interaction between it and number of deployments
in predicting class membership.

When member status was not controlled for, for every one-year
increase in age, the odds of being in the high comorbidity class were
multiplied by 1.03. For example, a 20-year-old would have a 54.0%
probability, a 40-year-old a 66.9% probability and a 60-year-old a
77.7% probability of being in the high comorbidity class. This is in
concordance with an American study which found that older, currently
serving-military personnel had significantly higher odds of any mental
health disorder (PTSD, GAD, PD, or bipolar disorder) than those who

were younger (Kessler et al., 2014a, 2014b). When member status was
not controlled for, odds of being in the high comorbidity class also
decreased by 0.03 for every year a participant served in the military. As
such, a participant who served five years would have a 36.6% prob-
ability of being in the high comorbidity class, a participant who served
20 years a 25.9% probability, and a participant who served 30 years an
20.1% probability. Akin to previous research (Bergman et al., 2016),
this suggests a healthy warrior effect, whereby military personal with
more severe mental health problems are likelier to separate from the
military earlier than those with less severe mental health problems.
Neither age nor service duration were significant when member status
was controlled for. This could be because CF members tend to be
younger and less experienced, on average, than veterans. Therefore it is
likely that member status drove the relationship between age and co-
morbidity class and service duration and comorbidity class. Age may
thus represent an at-risk group for the development of high co-
morbidity, and may warrant increased screening and assessment for
multiple disorders. Number of years in the military may serve as a
protective factor for the development of comorbidity, though it is dif-
ficult to evaluate the protective nature of variables in a treatment-
seeking group with high rates of mental health conditions.

Results should be interpreted in light of the following limitations.
Data were self-reported and cross-sectional in nature and mental health
conditions were not diagnosed by a clinician, therefore introducing
potential for bias. Participants were clients of a single clinic which
limits its generalizability to other military populations, including non-
treatment-seeking populations. Deployment location was unable to be
used as a covariate as it was not a mutually exclusive variable since
most participants had multiple deployment locations. Both veterans and
currently-serving military personnel were included; however, this al-
lowed for enough variability in the sample to observe age and service
duration as significant predictors of comorbidity class. Finally, probable
mental health conditions were assessed according to the Diagnostic and
Statistical Manual of Mental Disorders, Fourth addition (American
Psychiatric Association, 2000) rather than to the Diagnostic and Sta-
tistical Manual of Mental Disorders, Fifth addition (American
Psychiatric Association, 2013). However, research on PTSD indicates
that DSM-IV criteria can accurately approximate DSM-5 PTSD criteria
(Rosellini et al., 2015).

This study was the first to examine mental health comorbidity
profiles of a treatment-seeking military population using five mental
health conditions. Knowing which type of treatment-seeking military
personnel and veterans are most likely to belong to each comorbidity
class may help to identify particularly at-risk cohorts for which targeted
interventions may be fruitful. As in previous research (Aakre et al.,
2014; Campbell et al., 2007; Kozaric Kovacic and Borovecki, 2005;
Orsillo et al., 1996), results iterate that treatment-seeking military po-
pulations experience high rates of comorbidity. Almost all participants
with PTSD had at least one other mental health condition, a clinically-
relevant finding for medical and mental health practitioners who may
be presented with veteran patients. This was the first study to examine
predictors of class membership within a military population. While our
results suggest that number of deployments, age at intake, gender, and
service duration are not necessarily as strong of predictors of class
membership in a treatment-seeking population as they are in a non-
clinical population, the probability for high comorbidity class mem-
bership did significantly increase with age and decrease with longer
service duration. From a treatment provision perspective, results em-
phasize the substantial case complexity of military personnel seeking
treatment for mental health conditions. PTSD does not occur in a va-
cuum, but in the presence of other, often multiple, psychiatric condi-
tions. Therefore, it is critical for clinicians to be able to assess and treat
comorbidity versus single disorders in isolation, and to screen for
multiple conditions when treating veterans with mental health diag-
noses.
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