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Abstract

Background: This study investigated the patterns of comorbidity between PTSD and depression,
other anxiety disorders, alcohol-related disorders using the DSM-IV and ICD-10 criteria. The
temporal sequence of the comorbid diagnoses was also investigated.

Methods: We used data from a large population-based survey carried out between 2007 and 2008
in the two largest cities in Brazil: Sdo Paulo and Rio de Janeiro.

Results: Diagnoses of depression, other anxiety disorders, and alcohol-related disorder were more
prevalent in the people with PTSD than in those without PTSD. Using the DSM-IV criteria,
approximately 67% of cases presenting PTSD were also diagnosed with another mental disorder.
The diagnosis category of other anxiety disorders presented the highest proportion of comorbidity
(53%). Depression was found in 34% person with PTSD whilst alcohol-related disorders were
observed in 7%. Considering the temporal relationship, the onset of comorbid depression was
uniformly distributed through the periods before, within the same year and after PTSD’s onset.
When other anxiety disorders were comorbid with PTSD, in almost 90% of the cases the other
anxiety disorders preceded PTSD. For comorbidity between of alcohol-related disorders and PTSD,
in 50% of the cases alcohol-related disorders preceded the diagnosis of PTSD.

Limitations: The cross-sectional design imposes limitations on establishing a temporal relationship
between the onset of psychiatric disorders due to memory bias.

Conclusions: Our findings indicate that among individuals presenting comorbid PTSD and other
anxiety disorders, this diagnosis tend to precede PTSD. Comorbid cases are more frequent and
more severe, and this should be taken into account in therapeutic research and clinical practice.
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Research Highlights

P Population-based study on PTSD in Brazil’s two largest cities

P Comorbidity with depression, anxious and alcohol-related disorders was studied
P> Co-occurring diagnoses were significantly higher in the population with PTSD

P Anxiety disorders accounted for 50% of comorbid cases with PTSD

P Anxiety disorders initiated before PTSD in approximately 90% of comorbid cases
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Introduction

The exposure to traumatic events is an important cause of long-term psychopathology but
not exclusively related to PTSD (Ribeiro et al., 2013) and PTSD frequently overlaps with other
psychiatric disorders (Kessler and Chiu, 2005; Kessler et al., 1995). The high prevalence of
comorbidity in psychiatry has led to a great number of publications on the subject, as it raises
conceptual problems for both clinical and psychopathological research (Krueger and Markon, 2006).
Breslau (Breslau, 2002) proposed three explanatory mechanisms for the comorbidity of PTSD with
other disorders.

The first mechanism states that pre-existing disorders might produce an increased risk of
PTSD, either by increasing the victim's susceptibility after a traumatic event or by making the
individual more likely to be exposed to traumatic events prompted by the pre-existing disorder. This
mechanism is corroborated by evidence that substance use disorder increases the risk of
experiencing traumatic events (Breslau, 2002; Mills et al., 2006). History of depression also increases
the risk of traumatic events and life stressors (Breslau et al., 1997) and there is evidence of
depression preceding PTSD when they co-occur (O’Toole et al., 1998).

The second mechanism suggests that PTSD increases the risk of developing other disorders
like depression, anxiety or substance use disorders. Substance use can be a way of coping with PTSD
symptoms (Breslau, 2002) and some studies found depression and anxiety to be mostly secondary
to PTSD (Engdahl et al., 1998; Franko et al., 2005; Kessler et al., 1995).

According to the third mechanism proposed by Breslau, PTSD and other comorbid disorders
co-occur due to shared risk factors that predispose the individual to both disorders. The common
genetic factors shared by PTSD and substance use disorders are evidence for this (Breslau et al.,
1997; Connor and Davidson, 1997). Exposure to trauma predisposes to both PTSD and other
disorder (Friedman and Yehuda, 1995; Jordan et al., 1991; Kulka et al., 1990). The co-occurrence of
PTSD with other disorders could reflect the superposition of different vulnerabilities such as child
abuse/neglect, personality traits (i.e., neuroticism), and gender (Friedman and Yehuda, 1995;
Spinhoven et al., 2014; Yehuda et al., 1998)

Ginzburg et al.(Ginzburg et al., 2010) propose an additional mechanism to those described
by Breslau. According to these authors, comorbidity is a mere artifact of symptom overlap that is
intrinsic to psychiatric classification. This argument is ratified by some studies that fail to find
differences in patients with comorbid PTSD and depression compared to patients with PTSD alone
in outcomes such as severity (Franklin and Zimmerman, 2001; Solomon and Bleich, 1998), functional
impairment (Stein et al., 2000), or response to treatment (Labbate et al., 2004).

The present study aims to assess the co-occurrence (comorbidity) of PTSD with depression,
anxiety, and alcohol-related disorders in a large community sample. It also addresses Breslau’s first
and second mechanism described above by reconstructing the chronology of the onset of the
comorbid disorders.

Material and Methods



A cross-sectional study was carried out in 2007-2008 including a sample of individuals aged
15-75 vyears, living in the two largest cities of Brazil (Sdo Paulo e Rio de Janeiro). A detailed
description of the original study was done by Andreoli et al. (Andreoli et al., 2009).

Sampling procedure

The study used a multistage probability proportional to size sampling scheme. Firstly,
different areas in the cities were stratified into six groups according to homicide rates. The three
strata with the highest homicide rates were oversampled. Secondly, census sectors in those areas
were mapped, and a number of those sectors were randomly selected in each stratum. The number
of census sectors varied from 4 to 18 according to population size in each stratum. Thirdly, 43
households (in Sdo Paulo) and 30 households (in Rio de Janeiro) were randomly selected in each
census sector. In each household, all residents aged from 15 to 75 years old were enumerated and,
amongst those, one was selected according to the Kish method. After considering an expected
refusal rate of 20% a final sample size of 3000 and 1500 was established for Sdo Paulo and Rio de
Janeiro, respectively. Data were weighed to account for the oversampling of the most violent strata,
and also for differential probability of selection.

Data Collection

Two of the authors (MIQ and WSR) were responsible for training the fieldwork team, whilst
the supervision of the team included another researcher (LMV). The training process comprised a
30-hour theoretical and practical module, followed by a pilot study. In the pilot study, each
interviewer conducted ten supervised interviews.

Data was collected between June/2007 and January 2008 in S3o Paulo and between
October/2007 and July/2008 in Rio de Janeiro by a company specialized in household surveys - the
Brazilian Institute of Public Opinion and Statistics (IBOPE). Every step of the fieldwork was followed
by one of the authors (WSR). Each household was contacted up to 10 times if necessary, to avoid
losses.

The interview included structured questionnaires and scales, all of which are widely applied
in epidemiological surveys. Most of these instruments have previously been translated into
Portuguese and validated to the Brazilian cultural context. Those not validated were carefully
translated and adapted by the authors of the study. The whole interview lasted approximately 1.5
to 2.5 hours. Regular meetings with the supervision team were carried out to solve doubts and
standardize the interview procedures. Additionally, a standardized operational procedure manual
was provided to the interviewers covering all aspects of the fieldwork.

Variables and measurements used in the analysis

a) Sex and age: Age was stratified into four categories (15-29; 30-44; 45-59; 60-75).

b) Psychiatric disorders: Psychiatric disorders was accessed in the study using the Composite
International Diagnostic Interview 2.1 (CIDI 2.1) (World Health Organization., 1997), a standardized,
fully structured interview for diagnosis and classification of mental disorders according to the
International Classification of Diseases, 10t edition (ICD-10) (World Health Organization, 1992) and
the Diagnostic and Statistical Manual of the American Psychiatric Association, 4t Edition (DSM-1V)
(American Psychiatric Association, 1994). The Brazilian Version of the CIDI 2.1 was previously
validated (Quintana et al., 2007) with sensitivity and specificity for depressive disorder (82.5%) and



(92.8%), phobic-anxiety disorders (80.6% and 93.5%) and alcohol hazardous use and dependence
(79.5% and 97.3%) which were found to be satisfactory (Quintana et al., 2012). When compared to
the Structured Clinical Interview (SCID) (Spitzer et al., 1992), the CIDI 2.1 PTSD section had a
sensitivity of 82.4% and specificity 84.8% for the ICD-10 PTSD diagnostic criteria, and sensitivity of
51.5% and specificity of 94.1% for the DSM-IV criteria (Quintana et al., 2012). This study focused on
the following psychiatric disorders: (i) post-traumatic stress disorder (PTSD), (ii) phobic-anxiety
disorders, (iii) depression, (iv) alcohol abuse and dependence. Traumatic events used for defining
PTSD was based on the CIDI 2.1’s list of traumatic events.

c) Age-of-onset of each disorder, as reported by respondents.

Quality Control

The supervision team verified all questionnaires within the same week they had been
applied, to correct inconsistencies and check veracity. The supervisors re-interviewed at least 20%
of all the participants.

Statistical Analyses

All statistical analyses were conducted considering two systems of classification: the ICD-10
and DSM-IV. This decision was made considering the CIDI 2.1’s differences in sensitivity and
specificity for the PTSD diagnosis between the ICD-10 (82.4% and 84.8% respectively) and the DSM-
IV (51.5% and 94.1% respectively). Twelve-month prevalence rates and their respective 95%
confidence intervals were estimated for each of the three major groups of mental disorders —
depression, other anxiety disorders (PTSD excluded), and alcohol-related disorders — in all
individuals regardless of the co-occurring diagnosis of PTSD.

Comorbidity was estimated by calculating the proportion of participants with PTSD
presenting at least an additional mental disorder.

The temporal relationship of depression, other anxiety disorders and alcohol-related
disorders with PTSD were classified as previous to PTSD, concurrent (same year) or subsequent to
PTSD. To carry out this analysis, we first created a dummy variable (0: no; 1: yes) that was coded as
1 when PTSD diagnosis co-occurred with one of each of the diagnosis within the three major groups
described above. Only data on 12-month prevalence was used. This means that only the disorders
that were still present by the time of the interview were considered in the analysis, but the age-of-
onset could be at any time in the past. Lifetime prevalence data on disorders which had remitted
before the time of the interview was not used as it was considered to be less reliable and more
subject to memory bias.

Secondly, using the age of onset of each disorder we used the formula:
Age-of-onset of PTSD — (minus) Age-of-onset of Comorbidity

Negative values meant that the comorbidity initiated after the onset of PTSD whereas
positive values meant that the comorbidity was before PTSD onset. Values equal to O (zero) were
considered, in this study, as evidence that both disorders had the same age of onset (same year).



This procedure was repeated for each diagnosis within the three major groups: depression,
other anxiety disorders, and alcohol-related disorders. Considering that more than one co-
occurrence of diagnoses (i.e., simple phobia + panic disorder) could be present within a diagnostic
category (i.e., other anxiety disorders), we chose the diagnosis with the earliest age-of-onset within
each group. A similar methodology was used by Engdahl et al., to retrospectively reconstruct the
temporal relationship between PTSD and other disorders in the study with Australian Vietham War
Veterans (Engdahl et al., 1998).

All statistical analyses were performed with STATA version 12 and used the svy command
for complex sampling design.

Ethical Issues

The study was approved by the Sdo Paulo’s Federal University Ethics Committee. The
interviews were only initiated after the respondents signed the informed consent form. If the
selected individual was aged between 15 and 17 years old, their parents or legal representatives
were asked to sign the informed consent form as well. A phone number was provided in case a
participant wanted to be referred to a specialized service.

Results

Sample Characteristics

We interviewed 2,536 individuals in Sdo Paulo and 1,208 in Rio de Janeiro, and response
rates were 85 and 81% respectively. There was a slight, but non-significant preponderance of
women (57.7%) and 52.1% of the sample was aged between 15 and 35 years. Most of the
interviewees were married (55,5%) and employed (59,2%) (Table 1). The Rio de Janeiro sample was
older on average and had higher mean years-of-schooling. This reflected the fact that in Sdo Paulo
the more violent areas were over-represented for the study purposes. About one-third of the
sample had 9 to 12 schooling. More than 80% of the sample reported traumatic experiences that
could potentially lead to PTSD. The most frequent were: the sudden unexpected death of a close
person, seeing or touching a corpse unexpectedly, being attacked with a weapon, witnessing
someone being killed or injured, witnessing crime organization's attacks (Ribeiro et al., 2013). ICD-
10 12-month prevalence of PTSD was 8.7% (95% Cl: 7.4 — 10.3) and for DSM-IV 12-month prevalence
was 4.5% (95% Cl: 3.6 — 5.7). Prevalence on other mental disorders can be found in (Ribeiro et al.,
2013).



Table 1. Demographic characteristics of the sample in S3o Paulo and Rio de Janeiro, Brazil,

2007 - 2008.

S&o Paulo Rio de Janeiro Total

N =2.536 N =1.208

% (IC 95%) % (IC 95%) % (IC 95%)
GENDER
Female 58.1 (56.2 — 59.9) 56.6 (54.3 — 58.9) 57.7 (56.2 - 59.1)
Male 41.9 (40.1 - 43.8) 43.4 (41.1-45.7) 42.3 (40.9 — 43.8)
AGE (Years)
15-29 38.8 (35.6—42.1) 32.8 (29.7-36.0) 37.1 (34.6 —39.6)
30-34 16.2 (14.3-18.4) 11.9 (9.6 — 14.6) 15.0 (13.4 - 16.8)
35-59 30.1(27.1-33.3) 33.1(30.0-36.4) 31.0(28.6 —33.4)
60-75 14.9 (13.0-17.0) 22.2 (19.0-—25.8) 17.0 (15.2 -18.9)
Mean (SD) 39.5 (38.5 - 40.5) 42.4 (41.0 - 43.5) 40.3 (40.0-41.1)
MARITAL STATUS
Single 28.3 (25.4-31.4) 31.4 (28.7-34.1) 29.2 (26.9 - 31.6)
Married/Cohabiting 56.9 (53.4-60.3) 51.9 (48.2 - 55.6) 55.5 (52.7 - 58.2)
Widowed 5.8(4.7-7.2) 0.6 (4.8 -7.5) 5.9 (5.0 - 6.9)
Separated/Divorsed 9.0 (7.8-10.4) 10.7 (8.8 —-13.0) 9.5(8.4-10.7)
EDUCATION
(YearsofSchooling)
None 2.9(2.1-3.8) 1.6 (0.8 -3.1) 2.5(1.9-3.3)

1-4 17.2 (14.7 -19.9) 13.0 (1.1-15.5) 16.0 (14.1 - 18.0)
5-8 25.5 (22.4-29.0) 23.1(19.8-26.7) 24.8 (22.4-27.5)
9-12 38.9 (36.6-41.3) 41.1 (37.2-45.2) 39.5 (37.5-41.6)
13 or more 15.6 (11.4 — 21.0) 21.2 (16.5-26.8) 17.2 (13.8-21.2)
Mean (SD) 8.9 (8.4-9.5) 9.8 (9.2-10.4) 9.2 (8.8-9.6)

EMPLOYED AT THE TIME

OF THE INTERVIEW

60.3 (57.9-62.7)

56.4 (52.9 -59.9)

59.2 (57.2 - 61.2)

(Ribeiro et al., 2013)

PTSD and Comorbidity

Table 2 shows the prevalence of comorbidity according to ICD-10 criteria. Anxiety disorders
were the most frequently comorbid with PTSD being approximately 3.1 times (47.2/15.0) more
frequent amongst individuals with PTSD than in individuals without the disorder. Although less
prevalent in our population than anxiety disorders, depressive disorders category was the one with
the greater differential among those with and without PTSD. The prevalence of depressive disorders
in the PTSD group was approximately 3.8 times (28.7/7.5) higher than in individuals without PTSD.
The PTSD group also had a higher prevalence of alcohol-related disorders.



Table 2. Twelve-month prevalence of comorbidity and respective 95% confidence intervals

in cases with and without PTSD, using ICD-10 criteria.

DISORDER (ICD-10)
COMORBIDITY (PAST 12 MONTHS) YES No p-value
(N =317) (N=3427)

% (I1C 95%) % (IC 95%)
DEPRESSIVE DISORDERS 28.7 (23.1-35.0) 7.5(6.5-8.7) <0.01
Depressive episode 22.6 (17.8- 28.2) 4.4 (3.6-5.3) <0.01
Recurrent depression 4.7 (2.8-7.8) 1.9(1.3-2.7) <0.01
Dysthymia 5.9 (3.4-9.8) 2.4(1.8-3.1) <0.01
OTHER ANXIETY DISORDERS 47.2 (41.5-53.0) 15.0 (13.6 - 16.6) <0.01
Panic disorder 2.0(1.0-4.2) 0.3 (0.1-0.5) <0.01
Agoraphobia (without panic) 8.5 (5.5-13.0) 1.8 (1.3-2.5) <0.01
Specific phobia 20.6 (15.7 - 26.5) 7.7 (6.6 - 8.8) <0.01
Social phobia 8.8 (5.5-13.8) 3.6(2.9-4.5) <0.01
Generalised anxiety disorder 10.3 (6.9 - 15.3) 2.9(2.3-3.7) <0.01
Obsessive-compulsive disorder 5.7 (3.3-9.7) 0.9 (0.6 - 1.4) <0.01
ALCOHOL 8.3(5.3-12.7) 2.4 (1.8-3.3) <0.01
Dependence syndrome 6.0 (3.8-9.5) 1.1(0.8-1.7) <0.01
Harmful use 2.2(0.9-5.8) 1.3(09-1.9) 0.31
DUAL COMORBIDITY — PTSD + 2
Depression + Anxiety 20.6 (16.3 — 25.8) 3.4(2.7-4.2) <0.01
Depression + Alcohol 2.5(1.1-5.9) 0.4 (0.2-0.8) <0.01
Anxiety + Alcohol 5.6 (3.0-10.3) 0.8 (0.5-1.4) <0.01
PTSD WITH COMORBIDITY 56.9 (51.8 —62.5) -—-- -

Table 3 shows the same analysis, but using DSM-IV diagnostic criteria. Again, anxiety
disorders are the commonest comorbid disorder with PTSD being 3.3 times (53.1/16.2) more
frequent amongst those with PTSD than in individuals without the disorder. Depressive disorders
demonstrated a higher prevalence of the disorders among those also diagnosed with PTSD, and in
this case, the prevalence ratio between the two groups was slightly larger (4.6 fold (34.2/7.4)) than
that of the ICD-10 (3.8 fold). Alcohol-related disorders according to the DSM-IV showed a smaller
prevalence ratio of prevalence between the two groups being 2.5 times (7.4/3.0) higher.

Results for both classification systems were also stratified by gender, but no statistically
significant results were found. As absolute frequencies fell largely when data were stratified by
gender, the statistical power was too small to detect differences in these groups. The total number
of cases of PTSD present in the previous 12 months was 166 cases for the DSM-IV and 317 cases for



the ICD-10. This difference is mostly due to differences in sensitivity and specificity of each
classification for PTSD as mentioned in Material and Methods.

Table 3. Twelve-month prevalence of comorbidity and respective 95% confidence intervals
in cases with and without PTSD, using DSM-IV criteria.

DISORDER (DSM-IV) PTSD
COMORBIDITY (PAST 12 MONTHS) YES No p-value
(N=166) (N=3578)

% (1C 95%) % (1C 95%)
DEPRESSIVE DISORDERS 34.2 (27.2-41.8) 7.41 (6.44 - 8.5) <0.01
Depressive episode 28.5 (22.0- 36.0) 4.89 (4.09 - 5.8) <0.01
Recurrent depression 5.2(2.2-11.4) 1.83(1.31-2.6) 0.01
Dysthymia 0.8 (0.2-3.5) 0.8 (0.51-1.3) 0.98
OTHER ANXIETY DISORDERS 53.1(44.3-61.7) 16.2 (14.7 - 18.0) <0.01
Panic disorder 2.6 (1.0-6.6) 0.3 (0.1-0.6) <0.01
Agoraphobia (without panic) 13.2 (7.4 - 22.4) 2.0(1.5-2.7) <0.01
Specific phobia 23.5 (16.6 - 32.1) 9.4 (8.3 - 10.6) <0.01
Social phobia 15.0 (9.2 - 23.5) 2.4(1.8-3.2) <0.01
Generalised anxiety disorder 13.2 (7.7 -21.8) 2.7 (2.1-3.4) <0.01
Obsessive-compulsive disorder 15.4 (9.1 - 24.9) 2.6 (2.0-03.3) <0.01
ALCOHOL 7.4 (4.1-13.2) 3.0 (2.3-3.8) <0.01
Dependence syndrome 6.8 (3.5-12.7) 1.6 (1.1-2.0) <0.01
Harmful use 0.6 (0.2 - 2.6) 1.4 (1.0-1.9) 0.28
DUAL COMORBIDITY — PTSD + 2
Depression + Anxiety 21.3 (15.4-28.8) 3.26 (2.56-4.1) <0.01
Depression + Alcohol 2.6 (0.7-9.1) 0.44 (0.25-0.8) 0.01
Anxiety + Alcohol 4.1(1.8-8.9) 0.98 (0.68 - 1.4) <0.01
PTSD WITH COMORBIDITY 67.6% (59.8 — 74.6) - -

Temporal Relationship between PTSD and Comorbid Disorders

Tables 4 and 5 show data concerning the temporal sequence of the disorders in individuals
with PTSD using ICD-10 and DSM-IV diagnostic criteria respectively.

Most anxiety disorders began before the onset of PTSD, independently of using the ICD-10
or the DSM-IV criteria. In the case of depressive disorders, we observed a homogeneous distribution
concerning prior, simultaneous or subsequent onset in relation to the PTSD onset when using ICD-
10 criteria (Table 4). However, when DSM-IV criteria were used, the onset of depressive disorders
was predominately after PTSD (Table 5). For alcohol-related disorders, the onset was before the
PTSD diagnosis in approximately half of the comorbid cases, without relevant differences for both
classifications.



Table 4. Proportion according to temporal relationship between comorbid diagnoses,
using ICD-10 criteria.

Total Comorbidity Comorbidity | Comorbidity
DISORDER COMORBID WITH PTSD before PTSD and PTSD after PTSD
(ICD-10) onset concurrent onset
(same year)

COMORBIDITY (PAST 12 MONTHS) N (%) N (%) N (%) N (%)
DEPRESSIVE DISORDERS 98 (100) 34 (34.7) 27 (27.6) 37(37.8)
Depressive episode 74 (100) 23 (31.1) 25 (33.8) 26 (35.1)
Recurrent depression 17 (100) 7 (41.2) 1(5.9) 9(52.9)
Dysthymia 24 (100) 12 (50.0) 8(33.3) 4(16.7)
OTHER ANXIETY DISORDERS 153 (100) 133 (86.9) 5(3.3) 15 (9.8)
Panic disorder 9 (100) 5 (55.6) 1(11.1) 3(33.3)
Agoraphobia (without panic) 35 (100) 24 (68.6) 5(14.3) 6(17.1)
Specific phobia 65 (100) 53 (81.5) 4(6.2) 8(12.3)
Social phobia 34 (100) 28 (82.4) 2 (5.9) 4(11.8)
Generalised anxiety disorder 28 (100) 17 (60.7) 4 (14.3) 7 (25.0)
Obsessive-compulsive disorder 17 (100) 10 (58.8) 2(11.8) 5(29.4)
ALCOHOL 21 (100) 12 (57.1) 3(14.3) 6 (28.6)
Dependence syndrome 15 (100) 7 (46.7) 1(6.7) 7 (46.7)
Harmful use* 6 (100) 2(33.3) 1(16.7) 1(16.7)

Note: In the grouped categories as depressive disorders, other anxiety disorders, and alcohol-related disorders,
in case of more than one comorbidity within the category, the one having earlier onset was used calculate the
temporal relationship with PTSD. * Two cases with missing temporal data



Table 5. Proportion according to temporal relationship between comorbid diagnoses,
using DSM-IV criteria.

Total Comorbidity | Comorbidity | Comorbidity

DISORDER COMORBID WITH PTSD before PTSD and PTSD after PTSD
(DSM-1V) concurrent

(same year)
COMORBIDITY (PAST 12 MONTHS) N (%) N (%) N (%) N (%)
DEPRESSIVE DISORDERS 62 (100) 17(27.4) 17 (27.4) 28 (45.2)
Depressive episode 50 (100) 11 (22.0) 15 (30.0) 24 (48.0)
Recurrent depression 11 (100) 6 (54.5) 1(9.1) 4 (36.4)
Dysthymia 2 (100) 1(50.0) 1 (50.0) ———-
OTHER ANXIETY DISORDERS 89 (100) 79 (88.8) 3(3.4) 7(7.9)
Panic disorder 5 (100) 5 (100) ---- -—--
Agoraphobia (without panic) 22 (100) 13 (59.1) 4(18.2) 5(22.7)
Specific phobia 40 (100) 40 (100) -—-- -—--
Social phobia 24 (100) 16 (66.7) 1(4.2) 7 (29.1)
Generalised anxiety disorder 22 (100) 6 (27.3) 6 (27.3) 10 (45.5)
Obsessive-compulsivedisorder 26 (100) 11 (42.3) 4 (15.4) 11 (42.3)
ALCOHOL 11 (100) 6 (54.5) 1(9.1) 4 (36.4)
Dependence syndrome 9 (100) 3(33.3) 1(11.1) 5(55.6)
Harmful use 2 (100) 1(50.0) - 1(50.0)

Note: In the grouped categories as depressive disorders, other anxiety disorders, and alcohol-related disorders,
in case of more than one comorbidity within the category, the one having earlier onset was used calculate the
temporal relationship with PTSD

Discussion

Our findings indicate that among indivi09s presenting PTSD comorbid with other anxiety
disorders, the other anxiety disorders tend to precede PTSD. In the case of depression, no
concentration was observed for the onset of cases in any period before, after or at the same time
that PTSD started. The results demonstrate an important comorbidity of PTSD with depression,
anxiety disorders and alcohol-related disorders which correlates with extensive body of literature
studied (Engdahl et al., 1998; Ginzburg et al., 2010; Kessler and Chiu, 2005; Kessler et al., 2005, 1995;
O’Toole et al., 1998; Viana et al., 2009).

Kessler et al. (2005) made an age-of-onset analysis using data from the National Comorbidity
Survey Replication (Kessler et al., 2005). Comparing to our dataset, overall median age-of-onset
using DSM-IV criteria for PTSD was 30.5 years old, 31 years old for depression and 14 years old for
other anxiety disorders (excluding PTSD). Taking into account any anxiety (including PTSD), the
median age-of-onset is 15 years old. Our results are consistent with the findings of the three studies
mentioned before. Other anxiety disorders have an earlier median age-of-onset than PTSD, whilst
depression has a median age-of-onset similar to PTSD’s one.



Our findings can also be examined in the light of the explanatory mechanisms first proposed
by Breslau (Breslau, 2002) and summarised in the introduction. The first mechanism argues that
patients previously diagnosed with another disorder are more likely to develop PTSD after a
traumatic event. Our findings on comorbidity with anxiety disorder and, to a lesser extent, with
alcohol-related disorders corroborate this mechanism. Although examining specific categories of
anxiety reduces the number of observations, it is interesting to note that — in both the ICD-10 and
the DSM-IV — specific phobia, social and agoraphobia have the most markedly earlier age-of-onset
in relation to PTSD. These three disorders are related to the Internalising/Fear Factor, considered to
be the underlying personality trait linked to anxiety disorders (Krueger and Markon, 2006; Miller et
al., 2004). Depressive disorders did not have a predominance of prior or subsequent onset in
comorbidity with PTSD and both the first and the second mechanism could underlie the co-
occurrence of these disorders.

A longitudinal study with Israeli veterans from the Lebanese war (1980) evaluated the
individuals in 1, 2 and 20 years after war experience. They observed that, amongst veterans
presenting PTSD in the first evaluation, comorbidity (PTSD + Depression and PTSD + Anxiety) was
higher in the subsequent evaluations. Double comorbidity (PTSD + depression + anxiety) became
more prevalent than PTSD itself and PTSD comorbid with either depression and anxiety. They also
found that PTSD predicted subsequent depression as well as anxiety, but not vice-versa. These
findings corroborate the second mechanism, in which PTSD is a risk factor for other disorders
(Ginzburg et al., 2010). In another cohort study, O’Toole et al. (1998) evaluated a sample of
Australian Vietnam War Veterans and found that depression, agoraphobia, and simple phobia were
risk factors for PTSD. Other anxious disorders as generalised anxiety disorder, panic disorder, and
substance abuse were a consequence of PTSD. Social phobia, alcohol abuse had mixed etiology.
Engdahl et al. (1998) made a cross-sectional study with American ex-prisoners of war and found that
Depression was mostly secondary to PTSD (70.3% of the cases). Alcohol Dependence/Abuse and
agoraphobia had concurrent onset with PTSD, social phobia both concurrent and prior and panic
disorder were both concurrent and secondary.

The last three publications mentioned above included only male military combatant
populations, therefore limiting comparison with the population in the present study in which the
population is mostly civilian with a slight predominance of women (57.7%).

There are several discrepancies amongst the findings in different studies approaching the
temporal relationship between comorbidities, making it difficult to refute any of the mechanism
proposed by Breslau. One reason behind the contradictory findings is that most studies are cross-
sectional or rebuild temporality retrospectively (Ginzburg et al., 2010). Therefore, most publications
explore the third mechanism, which attributes different patterns of comorbidity to factors prior to
both diagnoses, rendering the individual susceptible to both disorders (i.e. PTSD and Depression).
Latent personality traits (internalising and externalising) (Flory and Yehuda, 2015; Krueger et al.,
2001; Krueger and Markon, 2006; Miller et al., 2004; Miller and Wolf, 2012) and childhood
adversities (Hovens et al., 2012; Spinhoven et al., 2014) are the commonest explored factors to
explain different patterns of comorbidity.

Spinhoven et al. (2014), explored the third mechanism using data from Dutch multicentre
cohort study. Gender, childhood trauma (i.e., before age 16), neuroticism, low extroversion and
severity of symptoms were associated with higher risk of comorbidity of depression and anxiety
with PTSD. However, when the multivariate model was adjusted for sociodemographic variables,
child neglect and clinical characteristics, neuroticism and extroversion lost their statistical
significance. Female gender, sexual, and physical abuse are the most relevant risk factors for
comorbidity with PTSD, although not exclusively, as these same risk factors were shared with
anxious and depressive disorders. These findings are consistent with the shared vulnerability model



for comorbidity of anxious and depressive disorders with PTSD (Spinhoven et al., 2014). Longitudinal
studies, as the one carried out by Ginzburg et al. (Ginzburg et al., 2010), which have a lower risk of
memory and temporal bias, also face difficulties about changes in classification throughout time. To
avoid such problems, Ginzburg et al. used the same instrument, the “PTSD inventory,” based on
DSM-III (1980) criteria, in all of the measurement through the cohort, enabling more accurate
comparison. From the first measurement in the study to the last, the DSM had gone through three
different revisions, which inevitably compromises comparability.

Comorbidity has important implications regardless of the mechanism behind it. More recent
findings show that patients with higher comorbidity have higher rates of suicide (Campbell et al.,
2007; Galatzer-Levy et al., 2013; Ramsawh et al., 2014), lower quality of life (Araujo et al., 2014),
worse psychosocial functioning (Campbell et al., 2007; Ginzburg et al., 2010), greater demand for
services, worse response to anti-depressants (Campbell et al., 2007) and greater overall severity
(Campbell et al., 2007; Kessler and Chiu, 2005). Such findings should be considered by both
specialized services and primary care services. Patients with PTSD associated with other diagnosis
require more attention in primary care and should, therefore, have a lower threshold for referral to
specialized services.

In our study, we found a high prevalence of PTSD with anxiety and depression disorders.
Comorbid cases prognosis tends to show poorer prognosis compared to non-comorbid cases. This
fact has significant implications for treatment and also to therapeutic research. As most clinical trials
emphasize single diagnosis, or have comorbidity as an exclusion criterion (Dennis et al., 2015; Fortin
et al., 2006; Zimmerman et al., 2005, 2002) they might not address the difficulty of treating
comorbid cases, which represent a large proportion of the patients with PTSD (Galatzer-Levy et al.,
2013; Kessler and Chiu, 2005; Kessler et al., 1995). This problem is even worst those people looking
for specialized service, as they tend to present an even higher proportion of comorbid cases (Araujo
et al., 2014; Zimmerman et al., 2002)

In conclusion, the problem of comorbid cases of PTSD is not restricted to clinical populations
as our study demonstrates in a large representative sample of two larger cities. It is necessary to
evaluate the co-occurrence of other mental disorders among PTSD patients and to start including
them in therapeutic studies to look for more efficient treatments.

Limitations

Some study weaknesses have to be acknowledged. The cross-sectional design imposes
limitations on establishing a temporal relationship between onsets of psychiatric disorders due to
memory bias.

Collection bias can also compromise the estimation of time of onset of comorbidities.
Responders were asked about the age-of-onset of each disorder, but not the month. So, in the
category “concurrent” diagnoses the disorders occurring in the same year might not be
simultaneous. This collection bias is minimised when considering onset prior to or after PTSD. Cross-
sectional studies, that reconstruct time of the onset retrospectively, use age-of-onset considering
that subjects would not be able to recall the month of onset with precision (Cia et al., 2018; Kessler
and Chiu, 2005; Viana and Andrade, 2012).

Data took into account only the symptoms related to the worst event. More recent
literature (Priebe et al., 2018) shows that when index trauma included multiple events, severity
scores are significantly higher. Since our study considers the diagnosis of PTSD regardless of severity,
we think that the effect of this limitation on our results is minimized.



The survey didn’t include data on treatment which could also change the course and
duration of the disorders evaluated. The ones without comorbidity, for example, could be the ones
that were treated earlier in the course of the illness.

The diagnoses were based on the CIDI 2.1, which is a lay-administered questionnaire that
can lead to a certain degree of misclassification. Our study did not include the CIDI 2.1 category of
psychotic disorders. Nevertheless, we think this represents a very small fraction of the sample
considering that Perdld et al. found that 3.06 to 3.96% of the general population suffers from
psychotic disorders (Perala et al., 2007).
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