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a b s t r a c t

Posttraumatic stress disorder (PTSD) has been consistently reported as being highly comorbid with
major depressive disorder (MDD) and as being associated with health related functional impairment
(HRF). We used archival data from 283 previously war-zone deployed Canadian veterans. Latent profile
analysis (LPA) was used to uncover patterns of PTSD and MDD comorbidity as measured via the PTSD
Checklist-Military version (PCL-M) and the Patient Health Questionnaire-9 (PHQ-9). Individual member-
ship of latent classes was used in a series of one-way ANOVAs to ascertain group differences related to
HRF as measured via the Short-Form-36 Health Survey (SF-36). LPA resulted in three discrete patterns of
PTSD and MDD comorbidity which were characterized by high symptoms of PTSD and MDD, moderate
symptoms, and low symptoms. All ANOVAs comparing class membership on the SF-36 subscales were
statistically significant demonstrating group differences across levels of HRF. The group with the highest
symptoms reported the worst HRF followed by the medium and low symptom groups. These findings are
clinically relevant as they demonstrate the need for continual assessment and targeted treatment of co-
occurring PTSD and MDD.

& 2015 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

There has been a recent acknowledgment by the National
Institute of Mental Health (Research Domain Criteria; RDoc) and
the American Psychiatric Association (APA) that that there is an
indistinct boundary between trauma or stressor-related disorders,
such as Posttraumatic Stress Disorder (PTSD) and alternative dis-
orders such as Major Depressive Disorder (MDD: APA, 2013). Indeed
national epidemiological surveys estimate comorbidity rates
between PTSD and MDD to range from 48% to 55% (NCS: Kessler
et al., 1995; NCS-R: Kessler and Merikangas, 2004). Furthermore,
both MDD and PTSD share a number of risk factors and behave
similarly longitudinally (O'Donnell et al., 2004; Norman et al., 2011).
Of concern, individuals who report co-occurring PTSD and MDD are

also generally those who have a more chronic profile, greater distress
and impairment, and utilize mental and physical health services to a
greater degree (Post et al., 2001; Ikin et al., 2010). A recent meta-
analysis of 57 studies (N¼6670) reported that over half of the
individuals with PTSD (52%) also reported co-occurring MDD; this
was more apparent in military compared to civilian samples. The
current study will therefore assess the manner in which PTSD and
MDD symptoms co-occur and how co-occurrence relates to health
related functional impairment (HRF) in a sample of treatment
seeking veterans.

A recent review of the etiology of depression comorbidity in
combat-related PTSD (Stander et al., 2014) which focused on
longitudinal and twin-studies, summarized three commonly pro-
posed hypotheses which have been put forth in the extant
literature. The first centers around causal hypotheses; the view
that depression causes PTSD or that PTSD causes depression, the
second, the common factors hypotheses; the view that both
depression and PTSD result due to common risk factors, albeit
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the two disorders are distinct, and the third, that potential
confounds may have a role in the notable comorbidity patterns;
this view suggests that the two disorders are coincidentally
associated. For example, the indistinct boundary between both
may be attributable to poor definitions of symptomatology, thus
the disorder itself (Stander et al., 2014). In conclusion, the
researchers noted that more support is available for the idea that
PTSD influences the development of depression compared to the
reverse. In addition, it was found that common risk and vulner-
abilities do indeed influence the development of PTSD and
depression; yet it was acknowledged that further investigation is
required. Interestingly, the authors highlighted inconsistent evi-
dence that combat exposure may be a common risk factor for PTSD
and depression. Addressing the potential confounds hypotheses it
was noted that “…it is unlikely that PTSD and depression are
completely indistinct diagnoses…or that they are simply sub-
clusters of a larger syndrome of response to trauma…” (Stander
et al., 2014; p. 94).

A number of cross-sectional studies assessing PTSD and MDD's
comorbidity have relied on the statistical technique of Factor Analysis
(Armour and Shevlin, 2010; Gros et al., 2010; Armour et al., 2011;
Elhai et al., 2011a, 2011b; Contractor et al., 2014). We would however
argue that techniques such as Latent Class and Latent Profile Analysis
(LCA and LPA, which differ in their use of categorical or continuous
indictors respectively) may result in a greater degree of under-
standing in relation to how these two disorders co-occur. For
example, LPA groups individuals into latent classes based on their
similarity in responding across a number of indicators (McCutcheon,
1987). Therefore, LPA is an ideal tool to examine comorbidity given it
will identify if, for example, a proportion of the sample endorses only
PTSD, only MDD, or a combination of both items. Moreover, using
multiple indicators allows investigators to assess how PTSD and MDD
associate across all of the individual symptoms of both disorders. LPA
is further advantageous in its use of continuous indicators which
allow for investigations into item severity. Thus, LPA can alleviate
previous methodological limitations across studies which were
reliant on discrete diagnostic categories or the sole presence and
absence of symptoms.

These methods have been previously utilized when examining
heterogeneity in PTSD (Breslau et al., 2005; Chung, and Breslau,
2008; Ayer et al., 2011; Elhai et al., 2011a, 2011b) and MDD
(Carragher et al., 2010; Hybels et al., 2013) symptom presentation
separately. Furthermore, several studies have utilized LCA and LPA
to examine how PTSD symptoms co-occur with both psychotic
(Shevlin et al., 2010) and dissociative symptoms (Wolf et al., 2012a,
2012b; Armour et al., 2014a, 2014b). To our knowledge, only a
single study has conducted LPA on both PTSD and MDD symptoms
concurrently (Au et al., 2013).

Au et al. (2013), in assessing PTSD and MDD data from sexual
assault survivors, utilized sum scores for four well established
PTSD factors (King et al., 1994 [Re-experiencing, Avoidance, Emo-
tional Numbing, Hyperarousal]) and a measure of MDD as their
LPA indicators. A 4-class model provided the best fit to the data
across multiple time points. The classes highlighted that levels of
PTSD and MDD mirrored each other. Most notable was that classes
remained moderately stable over time and the LPA did not find a
group of individuals who endorsed only PTSD or only MDD
indicators. It was noted that these findings supported an earlier
proposition that both disorders may represent a general distress
response to traumatic experiences (O'Donnell et al., 2004; Norman
et al., 2011); with perhaps the experience of sexual assault being a
common risk factor leading to the development of the two
disorders (Au et al., 2013).

The current study was additionally interested in how groupings
of PTSD and MDD symptoms relate to HRF. Research has consis-
tently highlighted the relationship between trauma exposure and

poor HRF (Green and Kimerling, 2003), the correspondence
between PTSD symptom severity and the degree of physical health
complaints (Kimerling et al., 2000), and the increased risk of
morbidity in PTSD diagnosed participants, in particular veterans
(Boscarino, 1997; Schnurr and Spiro, 1999; Wagner et al., 2000).
Similarly, research has noted that not only do depressed patients
show a greater degree of physical disability compared to non-
depressed patients but that MDD has also a detrimental effect on
long-term physical outcomes (Ormel et al., 1993; Beekman et al.,
1995; Judd et al., 1996; Gallo et al., 1997 ). MDD may also indirectly
affect HRF via an increase in health risk behaviors such as
smoking, over-eating, and sedentary lifestyles (Glassman et al.,
1990; Rosal et al., 2001; Goodman and Whitaker 2002). Further-
more, comorbidity of PTSD and MDD has a greater impact on HRF
(Post et al., 2001; Momartin et al., 2003) and results in long-term
functional impairment (Au et al., 2013).

1.1. Aims

The first aim was to uncover underlying sub-groupings of PTSD
and MDD endorsements. The second aim was to assess differential
relations between groupings and reported levels of HRF. We
expected to find (1) multiple PTSD and MDD groups which could
be differentiated by the severity of their symptoms (Au et al., 2013)
and (2) their level of HRF.

2. Methods

2.1. Participants/procedure

The current study used archival data of 424 treatment-seeking Canadian Forces
(CF) members and veterans who were referred by their primary care physician (for
currently serving members) or Veterans Affairs Canada case manager (for veterans)
to the Parkwood Hospital Operational Stress Injury (OSI) clinic between January
2002 and May 2012.

The clinic follows a standardized intake screening protocol, which includes
administering several measures including those mentioned below, to each veteran
referred to the clinic. At intake to the OSI clinic, participants provided informed
consent for information collected from the aforementioned psychological measures to
be used for research, clinical review, education, and outcome measurement. The data
from these intake assessments are de-identified and stored in an electronic dataset.
Approval for use of data in research was provided by the University of Western
Ontario's Institutional Review Board (IRB). All participants provided informed consent.

2.2. Measures

The Patient Health Questionnaire -9 (PHQ-9) measures depression symptoms as
per the DSM-IV major depressive episode criteria referencing the past two weeks. It
uses a Likert scale of four response options ranging from “0¼Not at all” to
“3¼Nearly every day,” with severity scores ranging from zero to 27. Internal
consistency has ranged from 0.86 to 0.89 (Kroenke et al., 2001), with test–retest
reliability coefficient being 0.84 (within 48 h). Construct validity is evident given
the association of its severity scores with measures of functionality, number of
disability days, and difficulties based on symptoms (Kroenke et al., 2001). Internal
consistency in the current study was 0.90.

The PTSD Checklist-Military version (PCL-M) is a 17-item self-report measure
assessing DSM-IV PTSD symptoms referencing the past month. Distress is rated on a
five-point Likert-type scale (1¼“not at all” to 5 “extremely”) (Weathers et al., 1993).
It has high internal consistency (0.94), good one-week test–retest reliability (0.88)
and suitable convergent validity (Ruggiero et al., 2003). Internal consistency in the
current study was 0.93. A score of 50 or greater is typically considered a positive
screen for PTSD amongst military populations (McDonald and Calhoun, 2010;
Wilkins et al., 2011). However a more conservative strategy is to additionally
require that individuals endorse the requisite number of symptoms from each of
the DSM-IV clusters.

The Short-Form-36 Health Survey (SF-36) assesses a person's health-related
functioning using 36 items to provide eight dimensions and two summary scale
scores. The eight dimensions are shown in Table 2. All scale scores range from 0 to
100, with higher scores indicating better functioning, standardized with the general
population for a mean of 50 and standard deviation of 10 (Ware et al., 1994). The
three scales of PF, RP and BP correlate strongly with the Physical Component
Summary measure (PCS) and the three scales of MH, RE, and SF correlate strongly
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with the Mental Component Summary measure (MCS) (Ware and Sherbourne, 1992).
Furthermore, the summary scale scores have good convergent and discriminant
validity (McHorney et al., 1993). In addition, internal consistency coefficients for all
dimensions are above 0.80, with the exception of the general health scale (0.78)
(McHorney et al., 1994).

2.3. Treatment of missing data

The larger study encompassed 424 participants. However, prior to conducting
the primary analyses, we excluded participants who did not have any war zone
deployments, because our study focused on war-zone deployed veterans (N¼317).
We further excluded participants who were missing more than 30% of the PCL
items (4five items) or more than 30% of the PHQ-9 depression items (4three
items), resulting in a final sample size of 283 participants; this ensured we had
sufficient items to inform missing value estimates (Schafer and Graham, 2002).
Among these, 11 participants were missing one item (3.88%), four were missing two
items (1.41%), one was missing three items (0.35%), and twowere missing four
items (1.41%) on the PCL. Furthermore, five participants were missing one item
(1.76%) and one was missing two items (0.35%) on the PHQ-9. The remaining
missing data in the 283 participants was accounted for by Mplus maximum
likelihood procedures.

2.4. Effective sample characteristics

In the sample of 283 participants, the mean age was 45.06 years (S.D.¼14.44).
The majority were male (n¼263, 92.9%). Most were married or living with a
partner (n¼171, 60.4%). Most had one (n¼88, 31.1%), or two (n¼67, 23.7%)
deployments, with the mean number of years of service being 15.11 (S.D.¼0.09).
A proportion of participants had completed secondary education or high school
(n¼102, 36%) and had income less than $59,999 (n¼160, 56.5%). There was an even
split between those who were pensioned (n¼120, 42.4%) and those who were not
(n¼127, 44.8%). The majority spoke English at home (n¼274, 96.8%).

2.5. Analytic procedure

We first conducted a LPA (McLachlan and Peel, 2000; Muthén, 2004) using the
Mplus 6.12 software (Muthén and Muthén, 1998–2007). We used maximum
likelihood (ML) estimation procedures with robust standard errors, to assess
classification of participants based on their PCL and PHQ-9 depression items. We
specified and estimated latent class models consisting of one to five classes. In
keeping with the recommended minimum sample size of 250, the current sample
size of 283 was deemed adequate (Nylund et al., 2007).

Several fit statistics were used to determine the optimal number of classes.
Established guidelines recommend that lower Bayesian Information Criterion (BIC)
values and sample-size adjusted BIC values (SSBIC) are preferential (Yang, 2006;
Nylund et al., 2007a, 2007b). Indeed, research has shown that a model with a 10-
point lower BIC value has a 150:1 likelihood to be the better fitting model (Raftery,
1995). In addition, a significant Lo–Mendell–Rubin likelihood (LRT) test (Nylund
et al., 2007b), when comparing a model with K classes and a model with K-1
classes, indicates that the model with K classes is optimal. Thus, the optimal model
would have lower BIC and SSBIC values, and significant LRT p Values.

After we determined the best class solution we used the class information
(i.e., the individuals membership of latent classes) as a between groups variable in a
series of one-way ANOVAs, to examine differences between the latent classes on
the SF-36 subscale. Effect size statistics, using partial eta square statistics, were
obtained and evaluated using the following benchmarks:0.01–0.058¼small effect;
0.059– 0.137¼medium effect; and 0.138 or higher¼ large effect (Cohen, 1988).

3. Results

In the effective sample, the percentage of participants who met
the screening criteria for probable MDD, dysthymic disorder and
Depressive Disorder NOS based on PRIME MD were, 48.8 (n¼138),
2.5 (n¼7), and 2.5 (n¼7). Further the percentage of people
diagnosed with Probable PTSD based on the PTSD Checklist-
Military Version (PCL-M) was 56.9 (n¼161). The mean scores for
the SF-36 subscales were as follows: physical functioning
(M¼42.17, S.D.¼26.1), role limitations due to physical health
(M¼31.88, S.D.¼26.07), bodily pain (M¼36.9, S.D.¼17.96), general
health perceptions (M¼33.16, S.D.¼17.67), vitality (M¼25.94, S.
D.¼14.79), social functioning (M¼25.13, S.D.¼18.72), role limita-
tions due to emotional problems (M¼26.24, S.D.¼22.44), and
mental health (M¼29.16, S.D.¼16.98).

The participants who were excluded were compared to those
included on basic demographics. Results of independent samples
t-test indicated that excluded participants did not differ from
included participants on age, t (421)¼�0.73, p¼0.47; and years in
service, t (3 8 1)¼1.91, p¼0.06. Results of chi-square analyses
indicated that excluded participants differed significantly than
included participants on marital status in terms of being currently
married or not being currently married; χ2 (1)¼8.61, p¼0.003.
Specifically, 54.6% of excluded participants were not currently
married compared to 38.6% of included participants who were
not currently married. Results of chi-square analyses indicated

Table 1
Fit indices for a one-class, two-class, three-class, four-class, and five-class solution
using Latent Class Analysis for the PHQ depression items and PCL scores.

Model BIC SSABIC Entropy LMR-A (p-Value)

1 class 23694.555 23529.663 / /
2 class 21343.310 21092.800 0.968 2487.354

0.000
3 class 20704.987 20368.860 0.963 785.596

0.0001
4 class 20468.423 20046.678 0.954 386.456

0.4566
5 class 20407.669 19900.307 0.951 211.792

0.4062

BIC¼Bayesian Information Criterion; SSABIC¼sample size adjusted Bayesian infor-
mation criterion; LMR-A (p-Value)¼Lo-Mendall-Rubin-Adjusted likelihood ratio
test value and associated significance level.

Table 2
Results of Univariate ANOVAs using class membership as the independent variable and each of the eight SF-36 subscales as dependent variables.

Variable Class 1 (Low\widehat)
(n¼60)

S.D. Class 2 (Moderate\widehat)
(n¼99)

S.D. Class 3 (High\widehat)
(n¼124)

S.D. F Partial
η2

M M M

Physical functioning 48.53a (n¼59) 24.35 50.08b (n¼96) 29.03 32.95ab (n¼123) 21.31 15.26* 0.10
Role limitations due to physical health 47.98ab (n¼60) 25.18 34.87ac (n¼99) 28.46 21.69bc (n¼124) 19.25 25.28* 0.16
Bodily pain 43.40a (n¼60) 16.20 40.41b (n¼99) 21.39 30.95ab (n¼124) 13.51 13.77* 0.09
General health perceptions 44.90ab (n¼60) 17.39 37.00ac (n¼99) 17.64 24.40bc (n¼124) 12.90 39.14* 0.22
Vitality 39.17 ab (n¼60) 15.39 27.23 ac (n¼99) 13.44 18.52 bc (n¼124) 10.10 55.40* 0.28
Social functioning 44.58 ab (n¼60) 17.57 25.42 ac (n¼97) 14.99 15.08 bc (n¼119) 13.60 76.94* 0.36
Role limitations due to emotional
problems

43.85 ab (n¼60) 23.48 26.30 ac (n¼99) 23.72 17.66 bc (n¼124) 14.70 33.97* 0.20

Mental health 48.17 ab (n¼60) 15.25 30.41 ac (n¼99) 11.67 18.88 bc (n¼123) 12.53 105.13* 0.43

Classes sharing the same superscript letter are significantly different from each other within the same dependent variable indicating results of post-hoc comparisons
(po0.05)..

n po0.05\widehat¼symptomatology.
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that excluded participants did not differ significantly than
included participants on income in terms of $59,000 or less and
more than $59,000; χ2 (1)¼0.14, p¼0.71. In addition, results of
chi-square analyses indicated that excluded participants differed
significantly than included participants on schooling (at least
secondary or high school education versus more than secondary
or high school education); χ2 (1)¼16.16, po0.001. Specifically,
63.1% excluded participants compared to 42.4% of included parti-
cipants had more than secondary or high school education. Lastly,
results of chi-square analyses indicated that excluded participants
did not differ significantly than included participants on gender
distribution; χ2 (1)¼1.14, p¼0.29.

An LPA was conducted on the PCL and PHQ-9 items, testing 2-
through 5-class models. Using the empirically supported LRT value
(Lo et al., 2001) and comparing a given model with K classes against
a model with K-1 classes (Nylund et al., 2007a), the three-class
solution was superior, adjusted Lo–Mendell–Rubin 2LLDiff (two times

the difference in log likelihood values) (27)¼790.750, po0.01. Additionally,
the four-class solution was not superior to the three-class solution,
adjusted Lo–Mendell–Rubin 2LLDiff (27)¼388.991, ns, with no sub-
sequent class comparisons yielding significant results.

With reference to the best fitting model, Nylund et al. (2007a)
recommend choosing the model with the lower BIC value whereas
Yang (2006) recommends choosing the model with the lower SSBIC
value. However, the current study has models with continuously

lowering BIC and SSBIC values. In these instances, DiStefano and
Kamphaus (2006) recommend calcualting differences between the
BIC and SSBIC values of successive models. If the difference is only
marginal relative to differences amongst other models then it is
thought that an additional class adds little to the model. In the
current study the difference between the two- and three-class
model was far more substantial compared to the difference
between the three- and four-class models. Thus, the three-class
model was deemed optimal in terms of fit (BIC, SSABIC) and
parsimony (see Table 1). Moreover, individuals were more clearly
classified in the three-class model compared to the four-class and
five-class models. Fig. 1 shows the corresponding profile plot in
which the PCL and PHQ-9 items have been standardized for ease of
interpretation (the unstandardized plot is available from the first
author on request). As shown in Fig. 1, class 3 is characterized by
individuals who had the highest mean scores on all MDD and PTSD
items. Severity reduces in class 2 followed by class 1.

The percentage of participants diagnosed with probable PTSD,
MDD and PTSD–MDD in class 1 was 50% (n¼30), 31.7% (n¼19),
and 26.7% (n¼16) respectively. In class 2, 53.5% (n¼53), 47.5%
(n¼47), and 36.4% (n¼36) of participants were diagnosed with
probable PTSD, MDD and PTSD–MDD respectively. Lastly, in class 3,
the percentage of participants diagnosed with probable PTSD,
MDD and PTSD–MDD was 62.9% (n¼78), 58.1% (n¼72), and
53.2% (n¼66) respectively. Class 1 did not differ significantly from

Fig. 1. Figure of the three latent classes using the PCL and PHQ-9 item scores. Note: PHQ 1 – anhedonia; PHQ 2 – depressed mood; PHQ 3 – sleep difficulties; PHQ 4 – fatigue;
PHQ 5 – eating difficulties; PHQ 6 – feeling bad about oneself; PHQ 7 – concentration difficulties; PHQ 8 – psychomotor difficulties; PHQ 9 – suicidal thoughts; PCL 1 –

intrusive thoughts, PCL 2 – nightmares; PCL 3 – relieving trauma experiences; PCL 4 – emotional cue reactivity; PCL 5 – physiological cue reactivity; PCL 6 – avoidance of
thoughts; PCL 7 – avoidance of reminders; PCL 8 – trauma-related amnesia; PCL 9 – anhedonia; PCL 10 – detachment; PCL 11 – emotional numbness; PCL 12 – foreshortened
future; PCL 13 – sleep difficulties; PCL 14 – anger/irritability; PCL 15 – concentration difficulties; PCL 16 – overly alert; PCL 17 – easily startled.
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Class 2 on percentage of people diagnosed with comorbid PTSD–
MDD, χ2 (1)¼1.6, p¼0.21; however did differ significantly from
Class 3 on the percentage of people diagnosed with comorbid
PTSD–MDD, χ2 (1)¼11.55, p¼0.001. Further, Class 2 differed sig-
nificantly from Class 3 on the percentage of people diagnosed with
comorbid PTSD–MDD, χ2 (1)¼8.31, p¼0.01.

The second stage of the analysis aimed to assess differences
between the three classes, using the eight subscales of the SF-36.
Several one-way ANOVAs were conducted using class membership
as the independent variable and each of the eight SF-36 subscales
as the dependent variables. Means, standard deviations, results of
the one-way ANOVA computations, and post-hoc Tukey tests for
each of the SF-36 subscales are shown in Table 2. As seen from the
table, all the one-way ANOVAs comparing class membership on
the dependent variables were significant. Of note, all results had
relatively small effect sizes. Overall there seems to be a consistent
pattern of better functioning on several domains of health and
well-being with decreasing MDD and PTSD symptomatology.

4. Discussion

Using LPA we were able to identify three distinct classes based
on how participants responded across 17 PTSD and nine MDD
items in our sample of Canadian military veterans. This differs to a
previous study assessing PTSD and MDD co-occurrence (Au et al.,
2013) in which four latent classes were deemed optimal. Notably,
both the current study and Au et al.'s study reported classes with
increasing symptom severity in the absence of qualitative differ-
ences in item endorsement. There were however some similarities
in class prevalence's; moderate¼35.0% vs. low moderate¼32.8%,
severe¼44% vs. high moderate¼42.8%. The lowest symptom class
in the current study comprised 21% of the sample, whereas Au
et al. reported a mild and most severe class comprising 13.4% and
10.9% of their sample respectively. These differences may be
attributable to differences both in the trauma populations and
differences in methodology; for example Au et al. utilized mean
scores across five indicators from sexual assault victims, whereas
we choose to use 26 symptom indicators from veterans, thus
taking a more detailed look at profile indicators and catching a
greater degree of variability. Furthermore, our assessment likely
includes greater variability in relation to time since trauma
compared to Au et al. who assessed symptomatology between
1 and 4 months post-trauma, this may have resulted in important
differences due to the fluctuations in symptomatology levels
across time. It is also notable that we have a very different gender
composition compared to the Au et al. study, which may result in
class differences due to differences in the expression of sympto-
matology across gender groups (Tolin and Foa, 2006).

Interestingly, within each class, PTSD and MDD severity was
reflective of one another. This concurs with Au et al. (2013) who
reported similar PTSD and MDD symptom severity levels within
four classes, across four differing time points. Neither our study nor
Au et al.'s study found a class reporting only PTSD symptoms, MDD
symptoms, or high and low divisions of each. Looking at diagnostic
rates across classes, a proportion of individuals in each met PTSD,
MDD, and both PTSD and MDD diagnostic criteria; the prevalence of
which increased through class1 to class3. These results support the
proposition that the etiology of depression and combat–related
PTSD may be due to common risk factors (Stander et al., 2014); such
as trauma exposures.

Some researchers have suggested that PTSD and MDD may exist
as part of a general distress response to traumatic experiences
rather than as two distinct disorders (O'Donnell et al., 2004;
Norman et al., 2011). O'Donnell et al. (2004) reported that MDD
may be a separate entity in the early phase post-trauma but the

distinction between PTSD and MDD becomes less apparent as
symptomatology becomes more chronic. However, as noted earlier
by Stander et al., (2014) “…it is unlikely that … they are simply sub-
clusters of a larger syndrome of response to trauma…” (p. 94).
Indeed, if this was the case, it would be difficult to empirically
differentiate between the two disorders. For example, bi-directional
effects would be equivalent in longitudinal research, yet evidence
suggests that PTSD influences the development of depression but
depression may not influence the development of PTSD (Erickson et
al., 2001; Stander et al., 2014). In addition, if these two disorders
exist as part of a general distress response to traumatic experiences,
it would stand to reason that common risk factors would prevail, yet
evidence has been provided for a number of unique risk factors of
both disorders. For example, avoidant coping styles are known risk
factors for PTSD but not for depression (Sharkansky et al., 2000;
Beeverset al., 2011) and specific genetic risk factors have been
identified for PTSD which are unlikely to influence the development
of depression (Gilbertson et al., 2002; Shin et al., 2011). One
alternative explanation for MDD and PTSD comorbidity could be
related to the confounding relationships hypotheses mentioned ear-
lier. Perhaps as an individual's PTSD diagnoses becomes more
pronounced and chronic, clinicians become more attuned to looking
for, thus finding, depressive symptomatology and thus reaching a
comorbid diagnoses (Brewin et al., 2012). Ultimately, it has to be
acknowledged that there is a wide array of potentially confound
factors as they relate to the comorbidity of depression and PTSD
(Stander et al., 2014).

Our second aim was to ascertain whether differential associa-
tions were apparent between PTSD and MDD groupings and levels
of HRF. Overall, as PTSD and MDD symptomatology increased
(by group) the general level of HRF decreased. More specifically,
participants reported greater issues in relation to six out of eight
HRF domains (Table 2; note effect sizes were small). A similar
pattern was found for bodily pain in that scores were decreased
(high scores¼high functioning) in classes with more severe
symptomatology; however no significant differences were found
between the moderate and low classes. In relation to physical
functioning scores were elevated in the moderate class compared
to the severe and mild classes; suggesting those with moderate
levels of symptomatology report better functioning compared to
low and high levels of reported functioning. Again however no
significant differences were found between the low and moderate
classes.

Our findings concur with a wealth of literature which assessed
HRF as it associates with PTSD (Schnurr and Spiro, 1999; Kimerling
et al., 2000; Wagner et al., 2000), MDD (Ormel et al., 1993;
Beekman et al., 1995) and co-occurring PTSD and MDD
(Momartin et al., 2003; Au et al., 2013) symptomatology. Notably,
MDD has been associated with health risk behaviors such as
smoking, over-eating, and sedentary lifestyles (Glassman et al.,
1990; Rosal et al., 2001; Goodman and Whitaker 2002). These
health risk behaviors may further exacerbate HRF and may
indirectly explain some of the associations reported between
HRF and co-occurring PTSD and MDD. It is however important to
acknowledge that the reverse may be apparent with poor HRF
resulting in PTSD and MDD (Kennedy and Rodgers, 2000). For
example, physical injury may manifest into poor HRF, in turn
resulting in PTSD and MDD symptomatology. In examining the
onset of both poor HRF and PTSD and MDD, researchers will gain a
clearer understanding of their temporal ordering.

The current study is not without limitation. First, we were
unable to assess co-occurrence longitudinally. However, our study
adds to the debate over and above the Au et al. study given we
utilized an alternative trauma population, a larger sample, and
individual items of PTSD and MDD; rather than mean cluster PTSD
and MDD scores. Second, we conducted LPA on self-report

C. Armour et al. / Psychiatry Research 228 (2015) 1–7 5



measures of both PTSD and MDD, therefore a replication of this
study using clinician administered measures is required. Third,
given the current sample has a high prevalence of probable MDD
and PTSD this will have strongly affected the LPA results, and may
therefore limit the generalizablity of the current findings to less
symptomatic groups. Fourth, the current sample was predomi-
nately male (92.9%) and consequently we were not able to
examine differences/similarities between men and women on
symptom profiles. However, this adds to the literature in that we
have examined symptom profiles in a predominately male sample
compared to Au et al.'s exclusively female sample. Lastly, the
analysis was based on data using DSM-IV-TR PTSD criteria rather
than the newly released DSM-5 criteria; note MDD criteria did not
change from DSM-IV-TR to DSM-5. Future studies should replicate
the current analysis using DSM-5 PTSD data preferably from a
heterogeneous trauma population.

In conclusion, the current study suggests that MDD and PTSD
co-occur, possibly as a result of traumatic exposures. Moreover, we
have shown that this is apparent in in relation to MDD and PTSD
symptomatology as expressed by veterans, similar to findings
reported by Au et al. (2013) based on MDD and PTSD symptoma-
tology as expressed by sexual assault victims. Given that these
findings are consistent in both veteran and sexual assault trauma
groups, it is important to assess whether they generalize to
alternative trauma groups. Of note, given the co-occurrence of
MDD and PTSD symptomatology this study highlights the need for
continual assessment and targeted treatment of co-occurring MDD
and PTSD, following a trauma.
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