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Abstract

Subtypes of comorbid conditions and their associated trauma and clinical characteristics in
full and partial PTSD were examined. Data from 289 subjects from the general population
that met criteria for full or partial PTSD were analyzed. Latent class analyses (LCA) were
performed to derive homogeneous patterns of DSM-IV Axis-I disorders and anti-social
personality comorbid to PTSD. Logistic regression models were conducted to characterize
these classes by trauma-related and clinical features. The LCA revealed three classes: (1)
low comorbidity; (2) high comorbidity with primarily substance-related disorders and a higher
proportion of males; and (3) more severe PTSD-symptomatology and higher comorbid
anxiety disorders and depression, almost entirely represented by females. Exposure of
sexual abuse was more likely in the substance-dependent class and contributed strongly to
the distinction between classes. Affective disorders tended to precede the onset of PTSD in
the substance-dependent class, whereas phobias were more likely to follow PTSD in the
depressed-anxious class. Posttrauma onset of alcohol use disorders in the substance
dependent class confirmed the self-medication hypothesis. The three classes of comorbidity
and their sequence of onset with PTSD suggest different mechanisms involved in their
development. Our findings suggest that PTSD-related comorbidity subtypes also apply to
individuals with partial PTSD.
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Introduction
Traumatic stress exposure might place an individual at increased risk for a broad range of
psychiatric disorders. From those, posttraumatic stress disorder (PTSD) may be the most
common condition. Frequent co-occurring conditions are anxiety, mood and substancerelated disorders as well increased rates of suicidality [1-6]. In a review, Breslau (2009)
estimated that individuals with PTSD tend twice as likely to have another psychiatric disorder
compared to those without the syndrome. Prevalence rates of disorders comorbid with PTSD
in community samples ranged between 50 and 100% [7]. Epidemiological studies have
suggested that comorbidity among individuals with PTSD is associated with a more severe
clinical profile, worse course and greater impairment and disability [8, 9]. Thus, psychiatric
comorbidity in PTSD could be an indicator for the severity of the disorder, although the
reverse might be possible as well [10].
Previous research revealed gender, socioeconomic status and other demographic features
as well as common genetic and environmental factors to account for the co-occurrence of
PTSD with other disorders [11-14]. Especially source and type of trauma were linked to
specific comorbidities in previous studies (review: [3]. For example, combat-related PTSD
was highly associated with comorbid substance-related disorders, depressive and
personality disorders [15] while sexual dysfunction and substance-related disorders were
highly prevalent after the experience of childhood or sexual trauma [16-19]. Victims of
physical violence were found to be at risk for co-occurring anxiety disorders and depression
[20] while phobic disorders and depression as comorbid conditions to PTSD are frequently
linked to the experience of a disaster [21].
However, existing studies are mostly limited by their methods exploring the comorbid
complexity of PTSD, since standard methods that simply assess the association with another
single disorder simultaneously make a holistic picture of comorbidity patterns elusive.
According to a more comprehensive approach using latent class analysis, comorbidity in
PTSD appeared to take three different forms [10]. The first class grouped individuals with low
comorbidity levels and a moderate probability of lifetime major depression and suicidality.
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The second class included subjects with higher comorbidities of suicidality as well as
depressive and anxiety disorders, whereas the third class was characterized by subjects with
high probable comorbid substance-related disorders [10].
Another shortcoming in most of the existing studies exploring PTSD comorbidity is the
neglect of posttraumatic symptoms that fall short of the full diagnostic criteria of PTSD.
Despite high rates of traumatic experiences in general population samples, only a few
subjects will subsequently develop PTSD [22]. The diagnostic concept of partial PTSD was
developed to account for subjects who have symptoms of PTSD but do not fulfill all
diagnostic criteria. Partial PTSD might be the result of partial recovery from a full PTSD
syndrome or the development of subthreshold symptoms after trauma exposure [23].
Nevertheless, there is empirical evidence that partial PTSD, and even the presence of single
PTSD symptoms, is also associated with a wide array of comorbid disorders almost as large
as for full PTSD [1]. Previous findings are, however, difficult to compare since no consensus
on the definition of partial PTSD has been reached so far.
In the current study, we used a similar approach to the one used by Galatzer-Levy et al.
(2013) but extended our population under study to those with partial PTSD. Accordingly, we
focused on three aims: (i) to estimate the associations of trauma type and comorbid
disorders with PTSD in a representative community sample; (ii) to identify subgroups of
participants diagnosed with full or partial PTSD that have homogeneous profiles of comorbid
disorders and suicidal behavior; and (iii) to examine the extent to which these different
subgroups were characterized by different trauma-related and clinical features.

METHOD
Sample and procedure
All data were collected in the PsyCoLaus study, a subsample from the larger CoLaus study,
a randomly selected population-based cohort study of Lausanne, i.e. in the French part of
Switzerland. From 2003 to 2006, a community sample of N=6,734 subjects aged between 35
and 75 years was recruited for the first wave of CoLaus, an epidemiological study designed
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to assess the prevalence of cardiovascular risk factors and diseases. From a total of 5,535
individuals that finally participated in the CoLaus study, two thirds (N=3,720; 67.00%) agreed
to take part in the additional psychiatric (PsyCoLaus) assessment. From this sample, about
half (52.96%) were female and the mean age of the subjects was 49.60 years (SD=8.80).
For the present analyses N=26 subjects (0.70%) were excluded due to missing data on the
screening item of exposure.
The study was approved by the Ethics Committee of the University of Lausanne,
Switzerland. All participants provided written consent after being informed of the goal and
funding of the study.

Measures
The data of the PsyCoLaus study were derived from the French version [24] of the semistructured Diagnostic Interview for Genetic Studies (DIGS) [25]. In addition to demographic
features, the French version of the DIGS comprises information on a broad spectrum of
DSM-IV Axis I and Axis II criteria as well as on suicide behavior [26]. PTSD and generalized
anxiety disorders were assessed using the relevant sections from the French version [27] of
the Schedule for Affective Disorders and Schizophrenia – Lifetime and Anxiety disorder
version [28]. According to the definition of Breslau et al. [29], partial PTSD was defined as
one or more symptom(s) in each of the three symptom clusters of PTSD (re-experience,
avoidance/numbing, and hyperarousal) with a duration of at least one month. Exposure to
potentially traumatizing events was assessed using five separate questions: 1.) accident, 2.)
physical assault, 3.) combat and/or war, 4.) witness of murder, violence or death by an
accident, and 5.) sexual abuse. Subsequently, all distinct events reported by the respondent
were repeated by the interviewer and the respondent was asked to identify the most
upsetting event and the age of first exposure to this event. Age of first sexual abuse was
asked separately. All associations with single traumatic events are in relation to this specific
event.
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The French version of the DIGS as well as the anxiety sections of the SADS-LA revealed
excellent inter-rater and fair to good test-retest reliability for mood [30], substance use [31]
and anxiety disorders [27]. The three-year test-retest reliability in terms of Yule's Y
coefficients for the PTSD diagnosis was 0.69 in a sample of 176 psychiatric patients [32].
Furthermore, the test-retest Yule’s Y coefficients for exposure to violent crime and sexual
trauma in this sample were as high as 0.84 and 0.57, respectively, although those for
exposure to accidents and witnessing trauma to others were only 0.30 and 0.22,
respectively. The test-retest reliability for exposure to war could not be tested in this sample
given its rareness [32].
The following categories, based on the DSM-IV criteria, were considered as comorbid
conditions: alcohol use disorders (abuse or dependence), other substance-related disorders
(abuse or dependence of cannabis, solvent, hallucinogens, stimulants, cocaine, sedativa, or
narcotics), major depressive episode, dysthymia, generalized anxiety disorder (GAD), simple
phobia, social phobia, agoraphobia, panic disorder, antisocial personality disorder, and
suicide attempts.

Statistical analysis
The current analyses, based on cross-sectional data, were carried out in three steps.
First, bivariate associations between partial and/or full PTSD and types of traumatic
exposure and comorbid conditions were established. Logistic regression models were
calculated and odds ratios (OR) with 95% confidence intervals (95%CI) were computed to
examine differences among PTSD conditions.
Second, latent class analysis (LCA) was used to identify distinct patterns of comorbidity
among subjects diagnosed with PTSD (full or partial). LCA is a person-centered approach
that identifies homogeneous groups of individuals based on similarities of diagnostic
patterns. LCA is well suited to explore possible sub-populations within a sample because it
simultaneously evaluates all diagnoses submitted to the analysis and yields fit statistics that
allow testing for multiple class solutions. Accordingly, starting with a single (all PTSD-
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diagnosed individuals) class solution, we tested solutions with increasing numbers of
classes. We evaluated the relative fit of different models using the Bootstrapped Likelihood
Ratio Test (BLRT; McLachlan and Peel, 2000), the Bayesian information criterion (BIC), the
sample-size-adjusted BIC (BIC-A), the Akaike information criterion (AIC; [33], and the
entropy measure [34]. Significant BLRT values suggest that a model is preferable over
another model with the next lowest number of classes. A non-significant BLRT value
indicates that the solution includes too many classes [35]. Lower values of BIC, AIC and BICA for a given model indicate an improved model fit relative to another model with more or
less classes. Furthermore, entropy was considered as a measure of classification accuracy
(with higher values indicating better classification).
In a third and final step, multinomial logistic regression models were calculated to estimate
associations of comorbid disorders, their ages of onset as well as temporal associations with
PTSD onset, with trauma and clinical features on PTSD subtypes derived using the LCA.
Odds ratios and 95% confidence intervals were calculated for unadjusted and sex-ageadjusted models.
LCAs were conducted using MPlus v6 [36]. All other analyses were conducted using
Stata/SE 12 [37].

RESULTS
Prevalence rates of trauma exposure and associations between types of trauma and
PTSD
Rates for full, partial PTSD, and either condition were 3.98%, 3.84%, and 7.82%,
respectively. PTSD occurred more frequently in females, in particular full PTSD. Age was not
significantly associated with the occurrence of PTSD.
About one fifth (22.23%) of the study sample was exposed to at least one lifetime traumatic
event from which 3.65% experienced more than one trauma. The mean number of events
was .26 (SD=.54). As the most upsetting event, the majority reported witnessing a murder,
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violence or death by an accident (8.88%), followed by a self-experienced accident (4.36%),
physical assault (3.25%), sexual abuse (3.11%), and finally exposure to combat and/or war
(1.54%). About seven percent (6.74%) experienced trauma before the age of 16, mostly of
non-sexual nature (4.52%), whereas 2.22% reported sexual abuse during childhood.
Compared to males, females reported significantly more physical assault (4.24% vs. 2.13%:
Chi2=13.01, p<.001), sexual abuse (5.06% vs. 0.92%: Chi2=52.15, p<.001), more childhood
trauma (8.43% vs. 4.84%: Chi2=18.85, p<.001), and childhood sexual abuse (3.52% vs.
0.75%: Chi2=32.65, p<.001). Males experienced more war/combat-related trauma (2.13% vs.
1.02%: Chi2=7.46, p=.006), witnessed more murder, violence or death by an accident
(10.54% vs. 7.41%: Chi2=11.18, p=.001). Those with sexual abuse (47.41 years; SD=7.51
vs. 49.68 years; SD=8.83; p=.01: F(1;3,692)=7.39; p=.007) as well as childhood sexual abuse
(47.52 years; SD=7.89 vs. 49.65 years; SD=8.82; p=.03: F(1;3,692)=4.71; p=.030) were
significantly younger than their unexposed counterparts.
All types of trauma were significantly associated with partial PTSD, full PTSD and either of
these conditions. Overall sexual abuse as well as its early exposure were most highly
associated with PTSD (full and partial) and contributed significantly to the risk for full versus
partial PTSD. Multiple exposures as well as the number of exposures were associated with
an increased risk for full and partial PTSD, but did not distinguish between these conditions.

Prevalence rates of comorbid disorders and their associations with PTSD
Estimated lifetime prevalences of comorbid disorders are presented in Table 1 for the total
sample and for those with PTSD (full and/or partial PTSD). Those with full or partial PTSD
were most frequently diagnosed with comorbid major depressive disorder (33.22%), followed
by simple phobia (26.64%), alcohol use disorders (19.38%) and social phobia (19.38%).
About one fifth of those with full or partial PTSD reported at least one lifetime suicide attempt
(20.42%).
Full and partial PTSD were significantly associated with comorbid alcohol use disorders,
major depressive episode, simple phobia, and suicide attempts. Full, but not partial PTSD,
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was associated with substance use disorders, GAD, social phobia, agoraphobia, panic and
antisocial personality disorders. Dysthymia was associated with partial PTSD only. Suicide
attempts, GAD, panic and antisocial personality disorders were significantly more frequent in
full than in partial PTSD (see Table 1). The total number of comorbid conditions was more
frequent in any PTSD condition, but were also more likely to occur in full versus partial
PTSD.

- insert Table 1 Latent class analysis of comorbid disorders among subjects with full or partial PTSD
The LCA of those with either condition, full or partial PTSD (N=289), led to a three-class
solution (see Figure 1) that fitted the data significantly better than a one- or two-class
solution, while four or five-class solutions were not superior to the three-class solution (Table
2). Class 1 (N=202) contains those PTSD cases with low comorbidity rates that are mostly
similar to the total sample (alcohol use disorders and simple phobia) or even lower
(substance-related disorders, dysthymia, agoraphobia, GAD, panic and antisocial personality
disorders). Rates for suicide attempts, major depressive episodes and social phobia are
slightly higher than in the total sample (compare prevalence rates of Tables 1 & 3). In
contrast to that, classes 2 and 3 comprise those cases with higher overall numbers of
comorbid disorders and suicide attempts as well as slightly higher rates of major depressive
disorders (although not significantly different from class 1). Class 2 (N=28) was specifically
characterized by high rates of alcohol and substance use disorders, antisocial personality
disorders as well as high rates of suicidal behavior. Class 3 (N=59) was characterized by
high rates of dysthymia and by highest proportions of all anxiety disorders and suicidal
behavior. Accordingly, class 1 was labeled as “low comorbidity”, class 2 as “high comorbidity
substance dependent”, and class 3 as “high comorbidity depressed-anxious”.

-

insert Figure 1 insert Table 2 insert Table 3 9

Predictors of comorbidity patterns in PTSD
The substance-dependent class was more likely in males and in younger subjects when
compared to low comorbidity (see Table 3). In contrast, the depressed-anxious class was
almost fully represented by females and significantly older than the substance-dependent
class. Furthermore, the substance dependent class was characterized by significantly earlier
onset of substance (including alcohol) use and any anxiety disorder (i.e., combined
GAD/panic disorders) than those with low comorbidity (see Table 4). Onset of alcohol use
was more likely follow the onset of PTSD in the substance dependent class compared to low
comorbidity. The depressed anxious class was further characterized by later onsets of
phobias, especially social phobia, than the low comorbidity class and later onsets of PTSD,
alcohol use and panic disorders compared to the substance dependent class. In the anxiousdepressed class onsets of any phobic disorder (i.e., either social, simple or agoraphobia)
were more likely to follow the onset of PTSD while onsets of unipolar affective disorders (i.e.
either major depressive disorder or dysthymia), significantly preceded the onset of PTSD
when compared to the low comorbidity class.

- insert Table 4 Compared to the low comorbidity class, the high comorbidity classes were significantly
associated with more PTSD reexperience and avoidance/numbing symptoms (see Table 5).
Symptoms of hyperarousal were more pronounced in the depressed-anxious class compared
to low comorbidity. The high comorbidity classes were linked to lower overall functioning than
that with low comorbidity. Furthermore, the classes were associated with different trauma
types. Accordingly, compared to the substance dependent class, the depressed-anxious
class was more significantly represented by those exposed to physical assault; this
association however, did not hold after adjusting for sex and age. In contrast, sexual abuse
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(overall and below age 16) was significantly more likely in the substance-dependent
compared to the other classes.

- insert Table 5 -

Discussion
This study tested competing models for the latent structure of PTSD comorbidity using data
from a population-based sample of individuals diagnosed with full or partial PTSD. We
performed a LCA and compared competing models based on their fit indices. Accordingly,
our findings suggested three latent classes of comorbid disorders in individuals with PTSD.
The first and largest class, which we named “low comorbidity” contains those with few
comorbid conditions, in particular lifetime major depressive episodes. However, major
depressive episodes were basic features of all the classes derived from our data. This is
consistent with a factor-analytic approach, in which PTSD loaded highly on a factor that was
primarily defined by mood disorders [38]. Affective features have a high covariation with
PTSD symptomatology (i.e., narrowed affectivity and foresight) and might therefore be seen
as an integrative part of it [39, 40]. A recent review summarizing fifty-seven studies published
between 1997 and 2012 estimated that about half (52%) of the individuals with PTSD had a
co-occurring major depressive disorder [41]. PTSD and major depression are assumed to be
related to posttraumatic psychopathologies since the course of both disorders evolve in
parallel, are predictive of each other and share a common set of predictors [42].
The second class (high comorbidity substance dependent) was characterized by a higher
number of comorbid conditions compared to class one. The most specific characteristic of
this class was the high occurrence of alcohol/substance-related disorders as well as
antisocial personality disorders. This supports earlier research suggesting externalizing
disorders to constitute a specific subtype of posttraumatic reactions [38, 43]. According to
this, those with externalizing disorders have a tendency to display their distress outwardly in
the form of anger, aggressiveness and substance abuse, which include features of antisocial
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personality disorders [44]. Alcohol and other substance-related disorders are among the
most common co-occurring disorders and there is evidence that PTSD generally precedes
the onset of increased substance use [45]. According to the self-medication hypothesis of
PTSD, traumatized individuals abuse substances in order to reduce distress-related
symptoms and are at risk to maintain this behavior by a negative reinforcement resulting
from symptom relief [43]. Although this class was characterized by a lower age of alcohol use
disorder onset compared to the other classes, this onset was temporally situated after the
onset of PTSD symptoms.
Finally, we found a third class (depressed anxious) that was primarily characterized by
unipolar affective and anxiety disorders, especially phobic disorders. The high co-occurrence
of PTSD, depression and other anxiety disorders has been highlighted by previous research
[9, 46]. Dimensional models of posttraumatic psychopathology suggested PTSD, unipolar
depressive and anxiety disorders to constitute an internalizing dimension of posttraumatic
reactions [38, 43]. Accordingly, internalizers are individuals who display their distress
inwardly and therefore demonstrate high negative emotionality, which will be expressed by
reactions of fear and misery [44]. Moreover, there is considerable overlap of diagnostic
criteria, such as phobic and affective features of PTSD. For example, avoidance symptoms
in anxiety disorders or insomnia, impaired concentration and narrowed foresight in
depression might be interpreted as symptoms of PTSD, or vice versa [39, 40, 47]. Another
explanation might be that the onset of one disorder influences the onset of the other disorder,
i.e. depression or anxiety disorders precede the experience of a traumatic event and act as a
potential vulnerability factor for PTSD, or vice versa [39, 48, 49]. Interestingly, in the anxiousdepressed class, affective disorders were more likely to precede PTSD while phobias rather
tended to follow the onset of PTSD relative to those with less comorbidity. However, it might
be an artifact of a somewhat smaller ratio between earlier and later onset than PTSD
compared to other classes. On the other hand, this class is characterized by a much older
age of phobia onset than other classes, which, however, was only significantly different from
the low comorbidity class. This finding is contrary to the existing literature and requires
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further replication. One should clarify whether it describes specific mechanisms involved in
the co-occurrence of these disorders or was simply coincidental.
Gender appeared to be a key aspect in the distinction between the high comorbidity classes
of substance-dependent and anxious-depressive. While the latter was almost fully
represented by females the former was notably overrepresented by males. This is consistent
with the literature in so far as females are more likely to show internalizing trauma
responses, such as anxiety and depression, while males are rather at risk to develop
externalizing disorders, such as alcohol and/or substance use and antisocial personality
disorders [44, 50]). Our data further support earlier findings that higher comorbidity is linked
to higher rates of suicide behavior [6, 10] especially when additional alcohol use or anxiety
disorders were present [47, 51, 52]. This suggests more psychiatric burden. In fact, higher
PTSD symptomatology and increased impairment, as indicated by lower global functioning,
in classes 2 and 3 provide further evidence of greater comorbidity to co-occur with greater
PTSD severity [10]. However, while symptoms of re-experience and avoidance were linked
to both high comorbidity classes, symptoms of increased arousal were exclusively specific to
the depressed-anxious class. This might be explained by symptom overlap between PTSD
and other anxiety disorders. For example, already four of the five hyperarousal symptoms
define criteria for GAD, while some avoidance symptoms are similar to those defining panic
disorders. Individuals with anxiety disorders but unexposed to trauma often endorse those
items while other symptoms, such as intrusions, are primarily related to a traumatic event
and are rather specific for PTSD [53]. This has important implications for therapeutic
interventions because subjects suffering from PTSD with comorbid anxiety disorders were
found to recover more slowly than those without comorbid anxiety disorders [54]. Thus, high
comorbidity with anxiety disorders entails an increased risk for chronification of PTSD
compared to other comorbid conditions [3, 55, 56].
All trauma types contributed significantly to the development of full and partial PTSD.
Although the odds ratios were almost comparable for either condition, interpersonal traumatic
experiences such as physical assault and sexual abuse had the greatest impact. Sexual
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abuse (overall and childhood) further doubled the risk for full PTSD compared to partial
PTSD. This is in line with earlier research suggesting that interpersonal trauma has a greater
impact on stress response syndromes in terms of illness severity and the amount of
comorbid conditions [57]. In fact, sexual abuse as well as physical assault contributed
significantly to the difference between high and low comorbidity. However, our results
suggested that sexual abuse (overall and childhood) was specifically linked to the substance
dependence (class 2) while physical assault was rather linked to the anxious-depressed
class although this association did not hold after adjusting for gender and age. Therefore, it
can be assumed that, depending on the source of trauma, specific etiological pathways may
be involved. Indeed, the co-occurrence of PTSD and substance-related disorders was
previously found to be associated with childhood adversities, especially sexual abuse [5860]. Thereby, the fact that more males than females are in this class appears contradictory,
given the overall higher rates of sexual abuse among females [61]. However, this is in line
with a previous study suggesting that males showed higher rates of substance abuse after
exposure to child sexual abuse than females, irrespective of the exposure rates [62].
Alternatively, when considering a reversed causality, it might be possible as well that
individuals who abuse drugs, who are predominantly males, are more likely to be exposed to
environments with an increased risk of interpersonal violence (including sexual violence)
[49]. This, at least, was not confirmed by our data when comparing age of first sexual abuse
and disorder’s onsets.

Limitations
A number of limitations of this study should be acknowledged. One of them is the crosssectional nature of our data. Thus, although self-report of traumatic experiences is commonly
used in PTSD research, the data might be subject to recall bias, especially in those of older
age. This also applies when considering temporal associations among trauma exposure,
PTSD and comorbid conditions. However, it is hardly possible to obtain data from more
reliable sources. On the other hand, we cannot exclude the possibility that the self-report of
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traumatic exposure, rather than exposure itself, was associated with a certain comorbidity
profile. Finally, trauma exposure was assessed using rather broad categories of traumatizing
events, which might have affected PTSD prevalences. Especially in community samples,
when trauma status is a priori unknown, varying methods of trauma assessment might lead
to different rates of trauma, which in turn, is highly linked to the prevalence of PTSD [32, 63].

Conclusion
Our study broadly contributes to the existing literature of PTSD comorbidity in terms of its
multidimensional structure as well as its correlates, such as types of trauma. The
identification of subtypes in PTSD comorbidity and their associated factors provides a more
parsimonious theoretical context for stress response disorders. Whether different treatment
methods should be used for different subtypes requires further investigation. However, the
identification of specific factors linked to these subtypes as well as their different symptom
expressions may help to understand etiological mechanisms and has important implications
for identification, prevention and reduction of health risks among trauma victims [44]. Our
findings further suggest that PTSD-related comorbidity subtypes are not limited to full PTSD,
but may also apply to traumatized individuals that fall below the cutoff of full PTSD.
Screening, prevention and intervention programs should also target those with less severe
PTSD symptomatology to pre-estimate and reduce subsequent morbidity, mortality and the
risk of suicidal behaviors.
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Tables

Tab 1.
Prevalences of trauma, comorbid conditions and conditional relationships with PTSD
Note: * sum of all considered comorbid conditions excluding suicide attempts;
OR=odds ratio; 95%CI=95% confidence interval;
b
Adjusted for sex and age; significant results are printed in bold

Tab 2.
LCA fit statistics for the tested class solutions
Note: AIC=Akaike Information Criterion, BIC=Bayesian Information Criterion, BLRT=Bootstrapped Likelihood Ratio Test

Tab 3.
Demographic and comorbidity characteristics among the three derived PTSD comorbidity subtypes
Note: * Not including suicide attempts;
OR=odds ratio; 95%CI=95% confidence interval;
b
Adjusted for sex and age; significant results are printed in bold;
Blank cells indicate that ORs could not be calculated because data were unavailable for this class and therefore comparisons were unfeasible

Tab 4.
Age of onset and temporal associations of PTSD and comorbid disorders among the three comorbidity subtypes of PTSD
Note:

age variables z-scored;
OR=odds ratio; 95%CI=95% confidence interval;
b
Adjusted for sex and age; significant results are printed in bold;
#1: Onset of alcohol use disorders more likely to succeed PTSD onset in class 2 (versus class 1; OR=6.65; 95%CI:1.03-42.98; adjusted for sex and age);
#2: Onset of unipolar affective disorders less likely to succeed PTSD onset in class 3 (versus class 1; OR=.29; 95%CI: .11-.76; adjusted for sex and age;
#3: Onset of phobias more likely to succeed PTSD onset in class 3 (versus class 1; OR=2.41; 95%CI: 1.05-5.54; adjusted for sex and age)
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Tab 5.
Clinical and trauma features among three derived subtypes of PTSD comorbidity
Note:

OR=odds ratio; 95%CI=95% confidence interval;
b
Adjusted for sex and age; significant results are printed in bold
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Figures

Fig 1.
Three class solution of PTSD comorbidity
Note: SUI=suicide attempt, AUD=alcohol use disorder, SUD=substance use disorder, MDE=major depressive episode, DYS=dysthymia, GAD=generalized anxiety disorder, SIM=simple
phobia, SOC=social phobia, AGO=agora phobia, PAN=panic disorder, APD=antisocial personality disorder
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Tab 1.
Prevalences of trauma, comorbid conditions and conditional relationships with PTSD
Full or partial
PTSD vs. no
PTSD

Full PTSD vs.
partial PTSD

OR (95%CI)
1.56 (1.10-2.21)

OR (95%CI)
2.33 (1.62-3.35)

OR (95%CI)
1.90 (1.47-2.45)

OR (95%CI)
1.49 (.91-2.44)

1.03 (.88-1.22)

.96 (.81-1.13)

1.00 (.88-1.12)

.92 (.73-1.17)

-

-

-

-

48
(16.61)
57
(19.72)
14 (4.84)

4.86 (2.95-7.99)

5.80 (4.04-8.33)

.71 (.38-1.32)

13.04 (8.0921.00)
2.75 (1.07-7.06)

13.03 (8.8919.10)
3.98 (2.15-7.37)

1.00 (.56-1.79)

55 (38.73)

47
(31.97)

102
(35.29)

6.84 (4.3210.83)
13.03 (8.0421.11)
5.29 (2.5311.08)
8.89 (6.1812.79)

6.61 (4.56-9.59)

7.67 (5.8210.12)

.74 (.46-1.21)

47 (1.38)

23 (16.20)

72 (2.11)

26 (18.31)

68
(23.53)
63
(21.80)

13.81 (8.1723.49)
1.31 (.80-2.15)

31.52 (20.0249.62)
1.97 (1.26-3.09)

21.98 (14.8032.66)
1.63 (1.12-2.38)

2.28 (1.29-4.03)

135 (3.65)

45
(30.61)
37
(25.17)

Partial
PTSD
N=142

Full
PTSD
N=147

N (%)
1,958
(53.00)
49.60±8.8
0
821
(22.23)

N (%)
1,764
(51.81)
49.61±8.
81
532
(15.62)

N (%)
89 (62.68)

Accident

161 (4.36)

27 (19.01)

Physical
assault
Combat and/or
war
Witness of
murder,
violence or
death by an
accident
Sexual abuse

120 (3.25)

113
(3.32)
63 (1.85)

28 (19.72)

57 (1.54)

43 (1.26)

9 (6.34)

328 (8.88)

226
(6.64)

115 (3.11)

Female

Age

Years
(Mean±SD)
Any trauma

Trauma
exposure
below 16
years of
age

Full PTSD vs.
no PTSD

No
PTSD
N=3,405

Gender

Trauma
overall

Comparisons
Partial PTSD
vs. no PTSD

N (%)
105
(71.43)
49.24±
8.69
147
(100.00
)
21
(14.29)
29
(19.73)
5 (3.40)

Full
PTSD or
partial
PTSD
N=289
N (%)
194
(67.13)
49.57±8.
65
289
(100.00)

Total
sample
N=3,694

49.91±8.6
3
142
(100.00)

.52 (.17-1.59)

Multiple
traumata
(versus one)
Number of
exposures
(Mean±SD)
Any trauma

1.50 (.85-2.64)

.26±.54

.17±.44

1.23±.57

1.31±.5
7

1.27±.57

8.27 (6.4510.60)

8.95 (6.9911.46)

12.49 (9.9015.75)

1.26 (.83-1.92)

249 (6.74)

147
(4.32)

47 (33.10)

55
(37.41)

102
(35.29)

10.96 (7.4516.14)

13.25 (9.1319.23)

12.09 (9.0216.20)

1.21 (.75-1.96)

Sexual abuse

82 (2.22)

34 (1.00)

16 (11.27)

167 (4.52)

113

31 (21.83)

48
(16.61)
54

12.59 (6.7723.41)
8.14 (5.24-

27.59 (16.4546.28)
5.40 (3.33-8.76)

19.75 (12.4931.23)
6.69 (4.72-9.50)

2.19 (1.14-4.20)

Other event

32
(21.77)
23

.66 (.37-1.21)

23

Comorbid
conditions

Suicide
attempt
AUD
SUD (w/o
alcohol)
Major
depressive
episode
Dysthymia
Generalized
anxiety
disorder
Simple phobia

434
(11.76)
228 (6.17)
962
(26.05)
136 (3.68)
85 (2.30)

(3.32)
160
(4.70)
378
(11.11)
204
(5.99)
866
(25.44)
116
(3.41)
67 (1.97)

Agoraphobia

587
(15.90)
443
(12.00)
162 (4.39)

Panic disorder

168 (4.55)

Antisocial
personality
disorder
Mean (SD)

96 (2.60)

510
(14.99)
378
(11.37)
138
(4.06)
138
(4.06)
81 (2.38)

.89±1.02

.85±.98

Social phobia

Number of
comorbid
conditions*

219 (5.93)

(15.65)
43
(29.25)
31
(21.09)
15
(10.20)
49
(33.33)

(18.69)
59
(20.42)
56
(19.38)
24 (8.30)

12 (8.45)

12.63)
2.58 (1.50-4.44)

5.20 (3.75-7.22)

3.26 (1.73-6.11)

1.71 (1.10-2.67)

8.39 (5.6812.38)
2.14 (1.42-3.22)

1.92 (1.41-2.62)

1.25 (.70-2.25)

1.06 (.53-2.12)

1.78 (1.03-3.10)

1.42 (.91-2.21)

1.68 (.71-3.97)

96
(33.22)

1.45 (1.01-2.07)

1.47 (1.03-2.08)

1.46 (1.13-1.88)

1.01 (.62-1.65)

8 (5.44)

20 (6.92)

2.62 (1.41-4.86)

1.63 (.78-3.41)

2.11 (1.29-3.44)

.62 (.25-1.57)

2 (1.41)

16
(10.88)

18 (6.23)

.71 (.17-2.93)

6.08 (3.4310.78)

3.31 (1.94-5.65)

8.55 (1.9337.90)

44 (30.99)

33
(22.45)
33
(22.45)
16
(10.88)
21
(14.38)
12
(8.22)

77
(26.64)
56
(19.38)
24 (8.30)

2.55 (1.76-3.68)

1.64 (1.10-2.45)

2.06 (1.56-2.72)

.64 (.38-1.09)

1.51 (.95-2.38)

2.26 (1.51-3.37)

1.87 (1.37-2.56)

1.50 (.83-2.70)

1.41 (.68-2.94)

2.89 (1.67-4.99)

2.14 (1.36-3.36)

2.05 (.85-4.94)

1.60 (.80-3.21)

3.97 (2.43-6.51)

2.75 (1.82-4.16)

2.48 (1.10-5.63)

.89 (.28-2.86)

3.67 (1.96-6.90)

2.26 (1.29-3.98)

4.12 (1.1414.92)

1.44 (1.25-1.66)

1.72 (1.52-1.96)

1.58 (1.44-1.75)

1.21 (1.00-1.45)

16 (11.27)
25 (17.61)
9 (6.34)
47 (33.10)

23 (16.20)
8 (5.63)
9 (6.34)
3 (2.13)

1.28±1.19

1.59±1.
39

30
(10.42)
15 (5.23)

1.44±1.3
0

Tab 2.
LCA fit statistics for the tested class solutions
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AIC
BIC
Sample
Adjusted BIC
Entropy
Parametric
BLRT

N for each
class

1
Class
2506.566
2546.897
2512.014

2
Classes
2446.985
2531.312
2458.376

3
Classes
2408.292
2536.617
2425.626

4
Classes
2414.218
2586.540
2437.495

5
Classes
2419.990
2636.309
2449.211

na
na

.906
2v1
H0
Loglikelihood
value = 1242.283
p = .0000
C1=260
C2=29

.707
3v2
H0
Loglikelihood
value = 1200.492
p = .0000
C1=202
C2=28
C3=59

.726
4v3
H0
Loglikelihoo
d value = 1169.146
p = .5000
C1=196
C2=30
C3=21
C4=42

.785
5v4
H0
Loglikelihood
value = 1160.109
p = .6000
C1=198
C2=46
C3=22
C4=12
C5=11

C=289

Tab 3.
Demographic and comorbidity characteristics among the three derived PTSD comorbidity subtypes
High
comorbidity
depressedanxious N=59

N (%)

High
comorbidity
substance
dependent
N=28
N (%)

132 (65.35)

12 (42.86)

50 (84.75)

OR – unadj.
(95%CI)
.40 (.18-.89)

50.13±8.63

44.71±6.92

49.95±8.86

.49 (.31-.78)

19 (9.41)

11 (39.29)

29 (49.15)

24 (11.88)

18 (64.29)

14 (23.73)

0 (0.00)

24 (85.71)

0 (0.00)

6.23 (2.5515.23)
13.35 (5.5232.27)
-

Low
comorbidity
N=202

Gender female
N (%)
Age
(Mean±SD)
Suicide
attempt
Alcohol use
disorders
Other
substance use

High comorbidity substancedependent
Vs. low comorbidity

N (%)

OR – adjust.
(95%CI)

13.52 (4.3641.89)
12.01 (4.8229.94)
-

High comorbidity depressedanxious

b

OR – unadj.
(95%CI)
2.95 (1.376.34)
.98 (.73-1.32)

OR – adjust.
(95%CI)

9.31 (4.6418.66)
2.31 (1.114.82)
-

8.15 (3.9516.84)
2.80 (1.306.04)
-

High comorbidity depressedanxious vs.
high comorbidity substancedependent

b

OR – adjust.
(95%CI)

b

OR – unadj.
(95%CI)
7.41 (2.6420.78)
2.01 (1.203.37)
1.49 (.60-3.73)

.60 (.19-1.90)

.17 (.06-.46)

.23 (.08-.65)

-

-
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disorders
Major
depressive
episode
Dysthymia

65 (32.18)

10 (35.71)

21.35.59)

1.17 (.51-2.68)

.98 (.41-2.32)

1.16 (.63-2.14)

1.22 (.66-2.28)

.99 (.39-2.54)

1.25 (.47-3.35)

3 (1.49)

0 (0.00)

17 (28.81)

-

-

-

32 (15.84)

7 (25.00)

38 (64.41)

1.77 (.70-4.51)

1.85 (.68-5.00)

Social phobia

32 (15.84)

3 (10.71)

21 (35.59)

.64 (.18-2.24)

.66 (.18-2.39)

Agoraphobia

0 (0.00)

4 (14.29)

20 (33.90)

-

-

25.62 (7.0493.17)
8.80 (4.5117.16)
2.64 (1.365.14)
-

-

Simple phobia

26.88 (7.5395-91)
9.61 (5.0018.47)
2.94 (1.535.64)
-

4.76 (1.6114.05)
4.00 (1.0315.51)
1.97 (.55-7.08)

Generalized
anxiety
disorder
Panic disorder

3 (1.49)

0 (0.00)

15 (25.42)

-

-

22.62 (6.2881.54)

22.05 (6.0180.96)

5.43 (1.9814.87)
4.61 (1.2417.08)
3.08 (.9410.10)
-

4 (1.98)

6 (22.22)

20 (33.90)
0 (0.00)

25.38 (8.2278.35)
-

26.58 (8.3784.48)
-

2.24 (.69-7.29)

14 (50.00)

11.89 (2.9947.32)
212.66 (23.831898.03)

1.79 (.62-5.16)

1 (0.50)

14.14 (3.6954.16)
199.91 (24.491631.81)

-

-

.81±.75

3.07±1.33

2.81±1.03

17.94 (8.3338.65)

19.16 (8.5542.95)

14.73 (7.2429.98)

16.32 (7.7834.23)

.82 (.55-1.22)

.85 (.54-1.35)

Antisocial
personality
disorder
Number of
comorbid
conditions *
(Mean±SD)

-

Tab 4.
Age of onset and temporal associations of PTSD and comorbid disorders among the three comorbidity subtypes of PTSD
High
comorbidity
substance
dependent
N=28
N (%)

High
comorbidity
depressedanxious N=59

25.27±15.45

31.56±11.87

19.00±11.1
2
24.47±7.69

37.85±15.69

-

21.09±5.02

37.19±12.12

29.80±19.6

Low
comorbidity
N=202

N (%)

Age of PTSD onset
(Mean±SD)
Age of AUD onset
(Mean±SD) #1
Age of SUD onset
(Mean±SD)
Age of major depression

23.48±14.37

High comorbidity
High comorbidity
substance-dependent
depressed-anxious
Vs. low comorbidity

High comorbidity
depressed-anxious vs.
high comorbidity
substance-dependent

-

OR –
unadj.
(95%CI)
.70 (.451.10)
.46 (.211.00)
-

OR –
adjust.b
(95%CI)
.66 (.391.11)
.58 (.241.43)
-

OR –
unadj.
(95%CI)
1.13 (.851.50)
1.47 (.842.55)
-

OR –
adjust.b
(95%CI)
1.19 (.891.59)
1.80 (.784.14)
-

OR –
unadj.
(95%CI)
1.61 (.982.64)
3.18 (1.377.40)
-

OR –
adjust.b
(95%CI)
1.80 (1.023.18)
3.10 (1.019.52)
-

36.33±13.07

.61 (.34-

.61 (.31-

.94 (.66-

1.12 (.51-

1.54 (.79-

1.82 (.81-

N (%)
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onset (Mean±SD)
Age of dysthymia onset
(Mean±SD)
Age of simple phobia
onset (Mean±SD)
Age of social phobia onset
(Mean±SD)
Age of agoraphobia onset
(Mean±SD)
Age of GAD onset
(Mean±SD)
Age of panic disorder
onset (Mean±SD)
Age of antisocial
personality disorder onset
(Mean±SD)
Age of first suicide
attempt
Age of first sexual abuse
(Mean±SD)
Age of any SUD or AUD
(combined) (Mean±SD)
Age of major depressive
episode or dysthymia
onset (combined)
(Mean±SD) #2
Age of any phobic
disorder onset (combined)
(Mean±SD) #3
Age of any anxiety
disorder (combined) onset
except PTSD and phobias
(Mean±SD)

20.67±13.05

3
-

22.18±14.69

1.11)
-

1.23)
-

1.89)
1.13 (.304.22)
1.32 (.782.23)
2.23 (1.074.63)
-

1.28)
1.51 (.337.02)
1.45 (.832.54)
2.87 (1.266.56)
-

10.52±9.76

9.57±11.75

13.76±14.48

27.05±13.00

.89 (.312.55)
1.56 (.386.47)
-

.39 (.072.04)
2.54 (.4514.37)
-

8.06±7.34

10.67±5.86

13.86±10.55

-

9.75±6.60

42.33±23.03

-

20.53±13.16

-

-

31.75±7.76

21.17±8.57

32.8±12.85

18.00

17.71±3.79

-

.32 (.071.53)
.85 (.0246.23)

24.00±10.08

18.50±3.78

27.00±15.07

12.47±5.83

12.75±7.20

13.00±7.99

31.56±11.87

22.95±6.55

37.85±15.69

36.69±12.45

29.80±19.6
3

31.05±14.90

8.51±7.84

10.86±9.27

36.29±15.46

21.17±8.57

3.02)
-

4.11)
-

1.48 (.544.09)
1.43 (.365.72)
7.07 (.9751.57)
-

3.72 (.7119.47)
1.13 (.206.26)
188.62 (.22164577.00)
-

.13 (.011.32)
-

.23 (.041.39)
1.10 (.373.30)
-

.07 (.009.76)
1.12 (.333.85)
-

3.41 (.9412.29)
-

8.57 (1.0569.97)
-

.45 (.082.39)
1.06 (.462.42)
.35 (.16.75)
.65 (.361.17)

.33 (.033.77)
1.12 (.482.63)
.37 (.16.87)
.62 (.311.23)

1.25 (.532.90)
1.11 (.482.60)
1.44 (.852.45)
.70 (.481.02)

1.41 (.553.59)
1.08 (.462.55)
1.92 (.844.42)
.71 (.481.06)

2.77 (.5813.32)
1.05 (.373.00)
4.14 (1.789.64)
1.08 (.591.99)

4.30 (.4145.07)
.97 (.332.87)
5.22 (1.7415.67)
1.15 (.562.38)

17.47±13.47

1.52 (.613.82)

1.37 (.493.80)

2.97 (1.675.31)

3.60 (1.926.74)

1.96 (.824.67)

2.64 (.947.38)

27.40±13.56

.32 (.101.04)

.17 (.03.87)

.54 (.241.21)

.54 (.221.29)

1.66 (.654.22)

3.18 (.7713.15)

Tab 5.
Clinical and trauma features among three derived subtypes of PTSD comorbidity

Low
comorbidity
N=202

High
comorbidity
substance
dependent
N=28

High
comorbidity
depressedanxious
N=59

High comorbidity
High comorbidity
substancedepressed-anxious
dependent
Vs. low comorbidity

High comorbidity
depressed-anxious vs.
high comorbidity
substance-dependent
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N (%)

N (%)

N (%)

PTSD – reexperience
symptoms
PTSD –
avoidance/numbing
symptoms
PTSD –
hyperarousal
symptoms
Last month GAF
score

3.11±1.33

3.68±1.31

3.58±1.42

3.31±1.65

4.21±1.93

4.20±1.76

2.53±1.22

2.75±1.24

3.19±1.18

73.78±15.93

59.5±19.59

56.31±14.62

Accident

31 (15.35)

6 (21.43)

11 (18.64)

Physical assault

42 (20.79)

1 (3.57)

14 (23.73)

Combat and/or war

11 (5.45)

2 (7.14)

1 (1.69)

Witness of murder,
violence or death
by an accident
Sexual abuse

73 (36.14)

7 (25.00)

22 (37.29)

45 (22.28)

12 (42.86)

11 (18.64)

Number of trauma
exposure
(Mean±SD)
CH-Any trauma

1.25±.56

1.32±.61

1.31±.59

72 (35.64)

11 (39.29)

19 (32.20)

Child CSA

33 (16.34)

8 (28.57)

7 (11.86)

CH-Other event

39 (19.31)

3 (10.71)

12 (20.34)

OR –
unadj.
(95%CI)
1.38
(1.011.89)
1.35
(1.081.70)
1.16
(.841.60)
.48 (.34.68)

OR –
b
adjust.
(95%CI)
1.41
(1.011.97)
1.46
(1.141.87)
1.28
(.911.80)
.41 (.28.60)

1.50
(.564.01)
.14 (.021.07)

1.22
(.443.38)
.15 (.021.14)

1.34
(.286.36)
.59 (.241.45)

1.11
(.215.83)
.50 (.191.28)

2.62
(1.155.93)
1.22
(.642.33)
1.17
(.522.63)
2.05
(.835.04)
.50 (.141.75)

6.02
(2.0317.85)
1.05
(.532.09)
1.26
(.532.98)
3.61
(1.2410.46)
.39 (.111.43)

OR –
unadj.
(95%CI)
1.30
(1.041.63)
1.35
(1.141.60)
1.53
(1.201.94)
.48
(.37.63)
1.26
(.592.70)
1.19
(.592.36)
.30
(.042.37)
1.05
(.581.92)
.80
(.381.67)
1.17
(.721.92)
.86
(.461.59)
.69
(.291.65)
1.07
(.522.20)

OR –
b
adjust.
(95%CI)
1.26
(1.011.58)
1.30
(1.091.54)
1.46
(1.151.86)
.50 (.38.66)

OR –
unadj.
(95%CI)
.94 (.661.34)

OR –
b
adjust.
(95%CI)
.89 (.611.30)

1.00 (.771.29)

.89 (.671.17)

1.32 (.921.89)

1.14 (.771.67)

.99 (.681.43)

1.23 (.811.87)

1.35
(.622.94)
1.19
(.592.40)
.48 (.064.01)

.84 (.282.56)

1.11 (.343.60)

8.40
(1.0567.51)
.22 (.022.58)

8.03 (.9766.48)
.44 (.035.62)

1.19
(.642.21)
.59 (.271.25)

1.78 (.654.87)

2.39 (.836.93)

.31 (.11.83)

.10 (.03.34)

1.34
(.802.24)
.73 (.391.38)

.96 (.461.98)

1.28 (.582.82)

.73 (.291.87)

.58 (.211.57)

.53 (.221.29)

.34 (.111.05)

.15 (.04.53)

1.11
(.532.31)

2.13 (.558.25)

2.82 (.6811.68)
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Number of suicide
attempts

.09±.29

.39±.50

1

.49±.50

1.24
(.632.46)

1.37
(.652.88)

1.38
(.792.43)

1.44
(.762.72)

1.11 (.651.89)

1.05 (.641.73)

Low comorbidity (N=202)

0.9

High comorbidity substance dependent (N=28)

0.8

High comorbidity depressed-anxious (N=59)

0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
SUI

AUD

SUD

MDE

DYS

GAD

SIM

SOC

AGO

PAN

APD

Fig 1.
Three class solution of PTSD comorbidity
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