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Background: Obsessive–compulsive disorder (OCD) has a heterogeneous and complex phenomenological
picture, characterized by different symptom dimensions and comorbid psychiatric disorders, which
frequently co-occur or are replaced by others over the illness course. To date, very few studies have
investigated the associations between specific OCD symptom dimensions and comorbid disorders.
Methods: Cross-sectional, multicenter clinical study with 1001 well-characterized OCD patients recruited
within the Brazilian Research Consortium on Obsessive–Compulsive and Related Disorders. The primary
instruments were the Dimensional Yale-Brown Obsessive Compulsive Scale (DY-BOCS) and the Struc-
tured Clinical Interview for DSM-IV Axis I Disorders. Bivariate analyses between symptom dimensions
and comorbidities were followed by logistic regression.
Results: The most common comorbidities among participants (56.8% females) were major depression
(56.4%), social phobia (34.6%), generalized anxiety disorder (34.3%), and specific phobia (31.4%). The
aggressive dimension was independently associated with posttraumatic stress disorder (PTSD), separa-
tion anxiety disorder, any impulse-control disorder and skin picking; the sexual-religious dimension was
associated with mood disorders, panic disorder/agoraphobia, social phobia, separation anxiety disorder,
non-paraphilic sexual disorder, any somatoform disorder, body dysmorphic disorder and tic disorders;
the contamination-cleaning dimension was related to hypochondriasis; and the hoarding dimension was
associated with depressive disorders, specific phobia, PTSD, impulse control disorders (compulsive
buying, skin picking, internet use), ADHD and tic disorders. The symmetry-ordering dimension was not
independently associated with any comorbidity.
Limitations: Cross-sectional design; participants from only tertiary mental health services; personality
disorders not investigated.
Conclusions: Different OCD dimensions presented some specific associations with comorbid disorders,
which may influence treatment seeking behaviors and response, and be suggestive of different under-
lying pathogenic mechanisms.

& 2015 Elsevier B.V. All rights reserved.
1. Introduction

Obsessive–compulsive disorder (OCD) is a heterogeneous
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neuropsychiatric condition that is frequently comorbid with other
psychiatric disorders, both in community-based (Torres et al.,
2006; Ruscio et al., 2010; Adam et al., 2012; Fineberg et al., 2013)
and clinical samples (Tükel et al., 2002; LaSalle et al., 2004; Kalra
et al., 2008; Hofmeijer‐Sevink et al., 2013).). These complicated
psychopathological manifestations pose a challenge for re-
searchers and clinicians, but understanding and dealing with this
complex phenomenological picture is a necessity, since potentially
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important etiological and therapeutic aspects are involved.
Efforts have been made to investigate the phenotype of OCD as

a function of obsessive–compulsive symptom dimensions. Most
studies conducted factor analyses of the Yale-Brown Obsessive–
Compulsive Scale symptom checklist (Baer, 1994; Leckman et al.,
1997; Mataix-Cols et al., 1999, 2002; Denys et al., 2004; Hasler
et al., 2005) and have consistently identified four or five factors/
dimensions: (1) symmetry obsessions, and ordering, repeating and
counting compulsions; (2) aggressive obsessions and related
compulsions; (3) sexual, religious and moral obsessions (‘taboo',
unacceptable or forbidden thoughts, sometimes in association
with aggressive obsessions) and related compulsions; (4) con-
tamination obsessions and cleaning/washing compulsions; and
(5) hoarding obsessions and compulsions (Mataix-Cols et al., 2005;
Bloch et al., 2008).

Although not mutually exclusive, OCD symptom dimensions
exhibit temporal stability (Mataix-Cols et al., 2002; Rufer et al.,
2005; Fullana et al., 2007; De la Cruz et al., 2013), partially distinct
neuropsychological profiles (Mataix-Cols et al., 2004; McGuire
et al., 2014), genetic patterns (Hasler et al., 2007; Chacon et al.,
2007), structural and functional neuroimaging correlates (Mataix-
Cols et al., 2004; van den Heuvel et al., 2009; Harrison et al., 2013;
Gomes de Alvarenga et al., 2012; Via et al., 2014), help-seeking
behaviors (Fullana et al., 2009) and response to treatment (Mataix-
Cols et al., 1999; Landeros-Weisenberger et al., 2010). Thus, new
instruments, such as the Dimensional Obsessive–Compulsive Scale
(DY-BOCS; Rosario-Campos et al., 2006), have been developed to
effectively assess the occurrence and severity of specific symptom
dimensions to further elucidate associations with clinical and
etiological characteristics.

The prevalence of psychiatric comorbidities among people with
OCD varies widely, depending on methodological considerations,
such as type of participants (adults vs. children/adolescents;
community vs. treatment-seeking samples), assessment instru-
ments (screening vs. diagnostic tools), expertize of the inter-
viewers (lay vs. mental health professionals) and period of eva-
luation (current vs. lifetime). The lifetime prevalence estimates of
comorbidity in OCD clinical and community samples usually vary
from more than 60% (Tükel et al., 2002; Torres et al., 2006; Kalra
et al., 2008; De Mathis et al., 2013; ) to around 90% (LaSalle et al.,
2004; Ruscio et al., 2010). The disorders that most commonly co-
occur with OCD are depressive disorders (major depression and
dysthymic disorder) and anxiety disorders (generalized anxiety
disorder, social anxiety disorder, panic disorder/agoraphobia,
specific phobia, separation anxiety disorder) (Pigott et al., 1994;
Tükel et al., 2002; LaSalle et al., 2004; Torres et al., 2006; Kalra
et al., 2008; Ruscio et al., 2010; Lochner et al., 2014). Nevertheless,
obsessive–compulsive spectrum disorders (e.g., body dysmorphic
disorder [BDD], trichotillomania, skin picking, tic disorders) (Pigott
et al., 1994; Lochner et al., 2014), eating disorders (Pigott et al.,
1994), bipolar disorder (Adam et al., 2012), impulse-control and
substance use disorders are also described, the latter particularly
in community-based samples (Torres et al., 2006; Ruscio et al.,
2010; Adam et al., 2012).

Some comorbid disorders may present common causal path-
ways. For example, childhood sexual abuse has been associated
with several psychiatric disorders, including depression, PTSD,
borderline personality disorder, eating, panic and somatization
disorders, and OCD (Caspi et al., 2008). Moreover, the incidence of
comorbidities in OCD seems to vary according to the age at OCD
onset and the time sequence of previous comorbidities. For in-
stance, Janowitz et al. (2009) described that, compared to patients
with late onset, those with early onset (r10 years) were more
likely to present comorbid obsessive–compulsive spectrum dis-
orders, particularly tic disorders. De Mathis et al. (2013) observed
that patients with OCD who initially presented with separation
anxiety disorder were more likely to develop anxiety, somatoform
disorders and PTSD later in life; those with ADHD as the initial
occurring diagnosis were more likely to develop substance use
disorders; and patients presenting initially with tic disorders were
more likely to have trichotillomania, skin picking and BDD. De-
velopmentally, these findings suggest that OCD does not behave as
a unitary disorder, but rather as a constellation of symptoms or
dimensions that interact with additional psychopathology in-
creasing the vulnerability for subsequent disorders.

The relevance of psychiatric comorbidity in patients with OCD
has been related to a number of clinical features, including treat-
ment-seeking behaviors (Torres et al., 2006; Fineberg et al., 2013),
clinical severity, chronicity and impairment (Tükel et al., 2002;
Fineberg et al., 2013; Jakubovski et al., 2013; Hofmeijer‐Sevink
et al., 2013),), suicidality (Torres et al., 2011), and treatment re-
sponse (Ferrão et al., 2006; Raffin et al., 2009; Borges et al., 2011;
Jakubovski et al., 2013). Nevertheless, very few studies have ex-
amined the specific associations between different OCD symptom
dimensions and comorbid disorders (Hasler et al., 2005, 2007),
except for the hoarding dimension (Fontenelle et al., 2004; Hartl
et al., 2005; LaSalle-Ricci et al., 2006; Wheaton et al., 2008; Frost
et al., 2011; Chakraborty et al., 2012; Hall et al., 2013; Samuels
et al., 2014). Hasler et al. (2005) evaluated 317 OCD patients and
described that aggressive, sexual, religious and somatic obsessions,
and checking compulsions were broadly associated with anxiety
disorders and depression; obsessions of symmetry and ordering/
arranging, repeating and counting compulsions with panic dis-
order/agoraphobia and bipolar disorders; and contamination ob-
sessions and cleaning compulsions, with eating disorders. In a
study of 418 participants (Hasler et al., 2007), aggressive, sexual
and religious obsessions, and checking compulsions were linked to
affective disorders, whereas symmetry, ordering and arranging
compulsions were associated with attention deficit hyperactivity
disorder (ADHD), alcohol dependence and bulimia nervosa. The
symmetry-ordering dimension has also been previously associated
with tic disorders (Miguel et al., 1997; Coffey et al., 1998), whereas
the hoarding dimension has been linked to depressive (Winsberg
et al., 1999; Coles et al., 2003; Frost et al., 2011; Tolin and Villa-
vicencio, 2011; Hall et al., 2013) and bipolar disorders (Fontenelle
et al., 2004; LaSalle-Ricci et al., 2006; Samuels et al., 2007;
Wheaton et al., 2008; Chakraborty et al., 2012), generalized anxi-
ety disorder (GAD; Samuels et al., 2007; Chakraborty et al., 2012),
panic disorder (Storch et al., 2007; Samuels et al., 2014), specific
phobia (Samuels et al., 2014), social phobia (Coles et al., 2003;
Samuels et al., 2007; Wheaton et al., 2008), BDD (LaSalle-Ricci
et al., 2006; Samuels et al., 2007), substance use disorders
(Wheaton et al., 2008), tic disorders (Samuels et al., 2007; 2014),
ADHD (Hartl et al., 2005; Tolin and Villavicencio, 2011, Hacker
et al., 2012; Frank et al., 2014), posttraumatic stress disorder
(PTSD; LaSalle-Ricci et al., 2006) and impulse-control disorders
(ICD; Winsberg et al., 1999; Grisham et al., 2007; Tolin and
Villavicencio, 2011; Timpano et al., 2014), particularly “grooming
behaviors” (Samuels et al., 2002, 2007), compulsive buying
(Winsberg et al., 1999; Mueller et al., 2009; Frost et al., 2009, 2011;
Bulli et al., 2014) and kleptomania (Frost et al., 2011).

Despite the relevant contributions of these above studies,
several methodological limitations exist. In particular, past studies
have involved smaller samples, from developed countries, and
have not used a detailed, direct and psychometrically sound
measure of obsessive–compulsive symptom dimensions (e.g., DY-
BOCS). Only two studies (Hasler et al., 2005, 2007) examined
several dimensions regarding comorbidities. Therefore, despite the
heterogeneity of OCD and the high level of comorbidity with other
psychiatric disorders, the literature on specific comorbidities as
independent predictors of symptom dimensions (i.e., adjusting for
the occurrence of other symptom dimensions) is limited.
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Therefore, this large clinical study aims to fill this literature gap,
which has potentially important etiological and clinical implica-
tions, including impact on treatment seeking, adherence and re-
sponse. With this in mind, this study investigated the independent
associations between each specific OCD symptom dimension and a
wide range of lifetime psychiatric comorbidities, in a large multi-
centre clinical sample.

Our main hypotheses, based on the existing literature, were:
there will be an association between: (a) aggressive and/or sexual-
religious dimensions and affective/anxiety disorders;
(b) symmetry-ordering dimension and bipolar disorder, panic/
agoraphobia, ADHD and tic disorders; (c) contamination-cleaning
dimension and eating disorders; and (d) hoarding dimension and
affective/anxiety disorders, BDD, substance use, tic disorders,
ADHD, PTSD and impulse-control disorders.
2. Methods

2.1. Subjects

Participants included 1001 OCD patients from the Brazilian
Research Consortium on Obsessive–Compulsive Spectrum Dis-
orders (CTOC), recruited from seven public university hospitals
specialized outpatient clinics. The DSM-IV OCD diagnosis was
confirmed using the Structured Clinical Interview for DSM-IV Axis
I disorders (SCID-I; First et al., 1995). Exclusion criteria included
psychotic and organic disorders that would impair the under-
standing of the research questions (N¼8) and refusal to partici-
pate (N¼40). All patients were interviewed face-to-face by ex-
perienced and trained clinicians (postgraduate psychologists or
psychiatrists) between 2003 and 2009. Each patient's evaluation
lasted, on average, five hours. To assess inter-rater reliability, the
leaders of each center watched and independently rated at least
six patients' videotaped interviews of the SCID and DY-BOCS. Of
the 191 analyzed items, 184 (96%) were concordant by the eight
leaders, three items (1.6%) were discordant for one rater, three
items (1.6%) for two raters and one item (0.5%) for four raters. A
more detailed description of the CTOC methods (all assessment
instruments and training process) can be found in Miguel et al.
(2008).

2.2. Assessment instruments

A wide range of structured instruments was used in the com-
plete research assessment; the ones used in the present report are
briefly described below:

(1) Dimensional Yale-Brown Obsessive–Compulsive Scale (DY-
BOCS; Rosario-Campos et al., 2006), to evaluate the presence
and severity of OCD symptom dimensions. The DY-BOCS
checklist has 88-items divided into six dimensions: harm-
aggression, sexual-religious, contamination-cleaning, symme-
try-ordering-repeating-counting, hoarding and miscellaneous
(residual category). The clinical severity of each dimension
(both current and previous/worst ever) is evaluated in terms
of frequency, distress and interference, with a maximum score
of 15, five for each aspect. It also provides an assessment of the
overall severity of OCD, which ranges from 0 to 15 for
symptoms and 0–15 for the associated overall impairment.
Checking and repetitive compulsions, avoidant behaviors, and
mental rituals are investigated within each dimension. There-
fore, whereas the Y-BOCS assesses the severity of (grouped)
obsessions and compulsions, the DY-BOCS, by means of a more
comprehensive symptom checklist, evaluates obsessions, com-
pulsions and avoidance grouped by their specific content into
different dimensions. Only the categorical outcomes (lifetime
occurrence of each symptom dimension, except miscella-
neous) were analyzed in this study, to be consistent with the
lifetime evaluation of comorbid disorders.

(2) Yale-Brown Obsessive–Compulsive Scale (Y-BOCS; Goodman
et al., 1989), to evaluate the severity of obsessions and
compulsions. The Y-BOCS has 10 items and a maximum score
of 40, 20 for obsessions and 20 for compulsions.

(3) The Structured Clinical Interview for DSM-IV Axis I Disorders
(SCID-I; First et al., 1995), to evaluate lifetime axis I comorbid
conditions and to confirm OCD diagnosis. Additional modules
for impulse-control disorders (SCID-TCIm) were also used
(First, 2004).

2.3. Ethical aspects

The Ethics Committees of all CTOC University Hospitals ap-
proved the research protocol. All subjects provided written in-
formed consent after a review of study procedures. Participants
were assured that study participation was voluntary and, in case
they decided not to participate, this would have no interference
whatsoever with the continuity of their treatment. Children and
adolescents (4.6%) were also asked to provide written informed
assent in addition to parental consent. Participants did not receive
any financial compensation.

2.4. Statistical analysis

Categorical data were described as absolute (n) and relative
values (%), and continuous data as mean and standard deviation
(SD) or median (range), according to variable distribution. After
descriptive analysis, the associations among lifetime occurrence of
specific OCD dimensions according to the DY-BOCS (aggressive,
sexual-religious, symmetry-ordering, contamination-cleaning and
hoarding) and lifetime comorbid psychiatric disorders were ex-
amined. The miscellaneous dimension was not included, given its
heterogeneous content. Results of bivariate analyses are presented
as odds ratios (OR) with 95% confidence intervals (CI). Given that
OCD symptom dimensions frequently co-occur and are not mu-
tually exclusive, logistic regression models were constructed, to
adjust each specific symptom dimension-comorbid disorder as-
sociation that was significant in the bivariate analysis for sex, age
and lifetime occurrence of other dimensions. Thus, sex, age and
the four other dimensions were included in the regression models,
to estimate adjusted odds ratios (AOR) with 95% confidence in-
tervals. Given the limited data reported to date on the association
between symptom dimensions and comorbidity, the statistical
significance was set at 0.05. All analyses were conducted using the
STATA 12.0 software (Stata Corporation, 2011).
3. Results

The sociodemographic and clinical characteristics of the sam-
ple, including symptoms severity, are presented in Table 1. Most
patients were female (n¼569; 56.8%), Caucasian (n¼832; 83.1%)
and single (n¼544; 54.3%). The participants' mean age was 34.85
years (SD¼12.99), ranging from 9 to 82 years (only 4.6% had less
than 18 years of age). The most frequently reported dimension was
symmetry-ordering (n¼868; 86.8%), followed by contamination-
cleaning (n¼737; 73.6%), aggressive (n¼672; 67.1%), sexual-re-
ligious (n¼572; 57.1%) and hoarding (n¼528; 52.7%). Data on the
prevalence of comorbid psychiatric disorders are presented in
Table 2. As a group, anxiety and mood disorders were the most
frequent conditions (n¼699; 69.8% and n¼609; 60.8%, respec-
tively). The most common individual comorbidity was major



Table 1
Sociodemographic and clinical characteristics of the obsessive–compulsive disorder
sample (n¼1001).

Characteristic
Categorical variables n %

Sex
Female 569 56.8
Male 432 43.2

Ethnicity
Caucasian 832 83.1
Black/African 39 3.9
Asian 13 1.3
Mixed (white/black) 115 11.5
Other 2 0.2

Marital status
Single 544 54.3
Married-partnered (e.g, living together) 377 37.7
Divorced-separated 66 6.6
Widowed 14 1.4

Employment status
Working outside the home 433 43.3
Retired 108 10.8
Student 179 17.9
Unemployed 154 15.4
Working inside the home 104 10.4
Other 23 2.3

Treatment
Current medicationa 563 56.2
Any history of psychotherapy 643 64.2

Quantitative variables Mean (SD) Median (range)

Age (in years) 34.85 (12.99) 32 (9–82)
Age of OC symptoms onset (in years) 12.56 (7.28) 10 (3–54)
Age of OCD onset (in years) 21.76 (10.63) 19 (4–64)
Educational level (in years)b 14.57 (4.97) 14 (1–31)

Y-BOCS-current severity
Obsessions 12.68 (3.94) 13 (0–20)
Compulsions 12.83 (4.14) 13 (0–20)
Total score 25.51 (7.51) 26 (7–40)

DY-BOCS-current severity
Aggression 5.29 (4.98) 5 (0–15)
Sexual-religious 4.30 (4.90) 2 (0–15)
Symmetry-orderingc 7.34 (4.64) 8 (0–15)
Contamination-cleaning 6.22 (5.15) 7 (0–15)
Hoarding 3.15 (4.08) 0 (0–15)
Miscellaneous 7.54 (4.70) 9 (0–15)
Total global 21.15 (6.26) 22 (0–30)

N¼absolute values; %¼relative values; SD¼standard deviation; YBOCS¼Yale-
Brown Obsessive–Compulsive Scale; DY-BOCS¼Dimensional Yale-Brown Ob-
sessive–Compulsive Scale.

a Current medication status includes 397 (39.7%) subjects on selective ser-
otonin reuptake inhibitors, 102 (10.2%) on clomipramine, 27 (2.7%) on selective
serotonin and noradrenaline reuptake inhibitors, which could be used in combi-
nation with antipsychotics, benzodiazepines and mood stabilizers.

b 1 (0.01%) missing.
c 2 (0.02%) missing.

Table 2
Prevalence of lifetime comorbid psychiatric disorders in the obsessive–compulsive
disorder sample (N¼1001).

Comorbidity n (%)

Any lifetime comorbid psychiatric disorder 921 (92.1)

Any mood disorder 609 (60.8)
Major depressive disorder 565 (56.4)
Dysthymia 119 (11.9)
Bipolar I disorder 38 (3.8)
Any bipolar disorder 76 (7.6)

Any anxiety disorder 699 (69.8)
Generalized anxiety disorder 343 (34.3)
Panic with or without agoraphobia 202 (20.2)
Social phobia 346 (34.6)
Specific phobia 314 (31.4)
Posttraumatic stress disorder 191 (19.1)
Separation anxiety disorder 276 (27.6)

Any impulse control disorder 362 (36.2)
Compulsive buying 108 (10.8)
Skin-picking 167 (16.7)
Trichotillomania 60 (6.0)
Kleptomania 28 (2.8)
Intermittent explosive disorder 75 (7.5)
Impulsive–compulsive internet use 30 (3.0)
Impulsive–compulsive non-paraphilic sexual disorder 36 (3.6)

Any somatoform disorder 175 (17.5)
Hypochondriasis 34 (3.4)
Body dysmorphic disorder 117 (11.7)
Somatization disorder 23 (2.3)

Any eating disorder 114 (11.4)
Anorexia nervosa 26 (2.6)
Bulimia nervosa 27 (2.7)
Binge eating disorder 80 (8.0)

Any alcohol use disorder 79 (7.9)
Any (illicit) drug use disorder 35 (3.5)
Attention Deficit Hyperactive Disorder (ADHD) 137 (13.7)

Any tic disorder 284 (28.4)
Tourette syndrome 88 (8.8)

n¼absolute values; %¼relative values;
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depressive disorder (n¼565; 56.4%), followed by social phobia
(n¼346; 34.6%), generalized anxiety disorder (n¼343; 34.3%) and
specific phobia (n¼314; 31.4%).

The bivariate associations between psychiatric comorbidity and
OCD symptom dimensions are presented in Table 3.

Results of the logistic regression models are presented in
Table 4. The aggressive dimension was independently associated
with PTSD, separation anxiety disorder, any impulse-control dis-
order and skin picking. The sexual-religious dimension was asso-
ciated with mood disorders, panic disorder/agoraphobia, social
phobia, separation anxiety disorder, impulsive–compulsive non-
paraphilic sexual disorder, any somatoform disorder, BDD and tic
disorders. The contamination-cleaning dimension was associated
with hypochondriasis (and negatively associated with Tourette
syndrome), and the hoarding dimension was associated with de-
pressive disorders, specific phobia, PTSD, separation anxiety dis-
order, impulse control disorders (compulsive buying, skin picking,
impulsive–compulsive internet use), ADHD and tic disorders. The
symmetry-ordering dimension presented no independent co-
morbid correlates.
4. Discussion

OCD presents as phenotypically complex, since at least partially



Table 3
Psychiatric comorbidities in 1001 OCD patients, according to lifetime occurrence of specific symptom dimensions (bivariate analysis).

Aggressive Sexual-religious Symmetry-ordering Contamination-cleaning Hoarding
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Any psychiatric comorbidity 1.48 (1.00–2.19) 1.62 (1.10–2.37) ns ns ns

Any mood disorder ns 1.59 (1.23–2.05) 1.55 (1.07–2.24) ns 1.80 (1.39–2.33)
Major depression 1.33 (1.02–1.74) 1.44 (1.12–1.86) 1.55 (1.07–2.39) ns 1.66 (1.29–2.14)
Dysthymia 1.98 (1.24–3.15) 1.93 (1.27–2.94) ns ns ns
Bipolar I disorder ns 2.91 (1.32–6.44) ns ns ns
Any bipolar disorder ns ns ns ns ns

Any anxiety disorder 1.39 (1.05–1.85) 1.35 (1.03–1.77) ns ns ns
Generalized anxiety disorder ns ns ns ns ns
Panic disorder with or without Agoraphobia 1.97 (1.30–2.98) 1.63 (1.13–2.34) ns ns ns
Social phobia ns 1.45 (1.11–1.89) ns ns ns
Specific phobia 1.35 (1.01–1.82) ns ns ns 1.47 (1.11–1.92)
Posttraumatic stress disorder 2.24 (1.65–3.62) 1.67 (1.20–2.34) 1.83 (1.06–3.17) ns 1.86 (1.34–2.59)
Separation anxiety disorder 1.76 (1.29–2.42) 1.63 (1.22–2.17) ns ns ns

Any impulse-control disorder 1.69 (1.27–2.26) 1.36 (1.04–1.76) ns ns 1.52 (1.17–1.98)
Compulsive buying ns ns ns ns 2.21 (1.43–3.40)
Skin picking 2.33 (1.54–3.53) ns ns ns 1.70 (1.20–2.39)
Trichotillomania ns ns ns ns ns
Kleptomania ns ns ns ns 2.29 (1.00–5.26)
Intermittent explosive disorder 1.88 (1.06–3.33) ns ns ns ns
Impulsive–compulsive internet use 4.55 (1.36–15.18) ns ns ns 3.03 (1.28–7.16)
Impulsive–compulsive nonparaphilic sexual disorder ns 13.49 (3.17–57.40) ns ns ns

Any somatoform disorder 1.57 (1.08–2.27) 1.75 (1.24–2.48) ns ns ns
Hypochondriasis ns ns ns 3.82 (1.15–12.65) ns
Body dysmorphic disorder 1.56 (1.00–2.43) 2.39 (1.54–3.70) ns ns ns
Somatization disorder ns ns ns ns ns

Any eating disorder ns 1.51 (1.00–2.27) ns ns ns
Anorexia nervosa ns ns ns ns ns
Bulimia nervosa ns ns ns ns ns
Binge eating disorder ns 1.72 (1.05–2.81) ns ns ns

Alcohol use disorder ns 1.68 (1.03–2.76) ns ns ns
Drug abuse or dependence ns ns ns ns ns
Attention deficit hyperactive disorder 1.80 (1.18–2.76) 1.64 (1.12–2.40) 2.36 (1.17–4.78) ns 2.17 (1.47–3.19)

Any tic disorder 1.60 (1.18–2.19) 1.73 (1.30–2.32) 1.72 (1.09–2.72) ns 1.62 (1.22–2.15)
Tourette syndrome ns 1.78 (1.11–2.85) ns 0.63 (0.39–1.00) ns

ns¼non-significant; OR¼Odds ratio; CI¼confidence interval.
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different etiological mechanisms seem to be involved in OCD
symptom dimensions (Mataix-Cols et al., 2004; Hasler et al., 2007;
Chacon et al., 2007; van den Heuvel et al., 2009; Harrison et al.,
2013; Gomes de Alvarenga et al., 2012; Via et al., 2014; McGuire
et al., 2014), and some comorbidities may present common etio-
logical factors (Cerdá et al., 2008; Caspi et al., 2008). Thus, there
are reasonable arguments for both splitting and lumping OCD
manifestations. In this study, we investigated the relationship
between specific OCD symptom dimensions and comorbid psy-
chiatric conditions in a large and well-characterized clinical
sample.

The sexual-religious dimension presented the highest number
of associated lifetime comorbidities, followed by hoarding, ag-
gressive and contamination-cleaning dimensions. Our hypotheses
were partially supported. In general, the aggressive dimension was
associated with PTSD and separation anxiety disorder, any im-
pulse-control disorder and skin picking; the sexual-religious di-
mension was associated with mood disorders (depressive and bi-
polar I disorders), anxiety disorders (panic/agoraphobia, social
phobia, separation anxiety), non-paraphilic sexual disorder, any
somatoform disorder, BDD and tic disorders; the contamination-
cleaning dimension was directly associated with hypochondriasis
and negatively associated with Tourette syndrome; and the
hoarding dimension was directly related to depressive disorders,
some anxiety (i.e., specific phobia, PTSD) and impulse-control
disorders (i.e., compulsive buying, skin picking, internet use),
ADHD and tic disorders.

In most studies, the aggressive dimension was analyzed to-
gether with the sexual-religious dimension, due to factor analyses
that indicated a single “unacceptable” or “taboo” thoughts di-
mension. Accordingly, in studies with adult (Grant et al., 2006) and
pediatric OCD samples (De la Cruz et al., 2013), individuals pre-
senting sexual obsessions were more likely than those without
these obsessions to present with aggressive and religious obses-
sions. In the present study, common and specific comorbidities of
these two dimensions could be identified. Thus, whereas separa-
tion anxiety disorder was an independent predictor of both ag-
gressive and sexual-religious dimensions, PTSD and skin picking
were only associated with the aggressive dimension. On the other
hand, mood disorders, panic disorder/agoraphobia, social phobia,



Table 4
Psychiatric comorbidities in 1001 OCD patients, according to lifetime occurrence of specific symptom dimensions, adjusted for sex, age and all other dimensions (logistic
regression).

Aggressive Sexual-religious Symmetry-ordering Contamination-cleaning Hoarding
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Any psychiatric comorbidity ns ns ns ns ns

Any mood disorder ns 1.52 (1.15–2.02) ns ns 1.61 (1.23–2.11)
Major depression ns 1.34 (1.01–1.77) ns ns 1.49 (1.14–1.94)
Dysthymia ns 1.68 (1.08–2.63) ns ns ns
Bipolar I disorder ns 2.62 (1.11–6.17) ns ns ns
Any bipolar disorder ns ns ns ns ns

Any anxiety disorder ns ns ns ns ns
Generalized anxiety disorder ns ns ns ns ns
Panic disorder with or without Agoraphobia ns 1.51 (1.06–2.15) ns ns ns
Social phobia ns 1.36 (1.02–1.82) ns ns ns
Specific phobia ns ns ns ns 1.39 (1.04–1.85)
Posttraumatic stress disorder 2.10 (1.38–3.22) ns ns ns 1.43 (1.01–2.02)
Separation anxiety disorder 1.46 (1.03–2.05) 1.39 (1.02–1.90) ns ns ns

Any impulse-control disorder 1.45 (1.06–1.99) ns ns ns 1.43 (1.08–1.89)
Compulsive buying ns ns ns ns 1.93 (1.23–3.05)
Skin picking 2.02 (1.28–3.17) ns ns ns 1.56 (1.08–2.26)
Trichotillomania ns ns ns ns ns
Kleptomania ns ns ns ns ns
Intermittent explosive disorder ns ns ns ns ns
Impulsive–compulsive internet use ns ns ns ns 2.74 (1.14–6.61)
Impulsive–compulsive nonparaphilic sexual disorder ns 12.86 (2.95–56.12) ns ns ns

Any somatoform disorder ns 1.61 (1.10–2.33) ns ns ns
Hypochondriasis ns ns ns 4.44 (1.31–15.06) ns
Body dysmorphic disorder ns 2.15 (1.35–3.44) ns ns ns
Somatization disorder ns ns ns ns ns

Any eating disorder ns ns ns ns ns
Anorexia nervosa ns ns ns ns ns
Bulimia nervosa ns ns ns ns ns
Binge eating disorder ns ns ns ns ns

Alcohol use disorder ns ns ns ns ns
Drug abuse or dependence ns ns ns ns ns
Attention deficit hyperactive disorder ns ns ns ns 2.01 (1.34–3.01)

Any tic disorder ns 1.38 (1.01–1.89) ns ns 1.55 (1.14–2.09)
Tourette syndrome ns ns ns 0.55 (0.34–0.90) ns

ns¼non-significant; OR¼Odds ratio; CI¼confidence interval.
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non-paraphilic sexual disorder, somatoform disorders, BDD and tic
disorders were only associated with the sexual-religious dimen-
sion. These results reinforce the appropriateness of evaluating the
“aggressive obsessions and related compulsions” and the “sexual-
religious obsessions and related compulsions” as separate con-
structs (Rosario-Campos et al., 2006).

Aggressive and sexual-religious (or “taboo”) thoughts have
been previously associated with anxiety disorders (Hasler et al.,
2005), depressive disorders (Hasler et al., 2005; Nestadt et al.,
2009; De la Cruz et al., 2013) and drug dependence (Brakoulias
et al., 2013). The panic-agoraphobia association with these ob-
sessions is understandable, since severe anxious symptoms may
occur in OCD patients presenting with excessive fear of being as-
saulted, but also fear of losing control over one's own ‘forbidden’
yet unwanted sexual or aggressive impulses. In addition, fear of
losing control is a frequent symptom during panic attacks and
agoraphobic manifestations may partially overlap with OCD avoi-
dant behaviors, such as fear of losing control over one's impulses
in several situations. Nestadt et al. (2009) subdivided 706
individuals with OCD in three groups, according to their co-
morbidity profile and described an OCD ‘comorbid affective-re-
lated’ class that included predominantly females, with high scores
on the ‘taboo factor’ and common panic and affective disorders.
The association between panic disorder/agoraphobia and separa-
tion anxiety disorder have been previously described (Rucci et al.,
2009; Roberson-Nay et al., 2012) and, in a study comparing OCD
patients with and without comorbid separation anxiety disorder
(Mroczkowski et al., 2011), the former presented significantly
higher rates of panic disorder and agoraphobia.

Interestingly, PTSD was correlated with the aggressive dimen-
sion, suggesting that intrusive thoughts related to violence may be
related to prior trauma exposure. Aggressive thoughts may be ei-
ther a consequence of this exposure (i.e., overestimation of threat
after a real experience of violence) or a vulnerability factor for
developing PTSD when exposed to a traumatic event (Shavitt et al.,
2010; Fontenelle et al., 2012). Future studies, with a longitudinal
design, are warranted to further investigate the association be-
tween aggressive thoughts and PTSD. Of note, PTSD and skin-
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picking remained associated with the aggressive (and hoarding)
dimension, in line with the study by Zlotnick et al. (1999), in which
self-mutilation/aggressive behaviors were associated with PTSD,
even controlling for personality disorder comorbidity. Therefore,
the relationships among comorbid disorders should be taken into
consideration, since some of them may share common etiological
factors or a disorder may increase the vulnerability for the de-
velopment of subsequent disorders. As previously described, in De
Mathis et al. (2013), the comorbidity profile of OCD patients varied
according with the first appearing psychopathological manifesta-
tion: PTSD and depression were more likely to occur when se-
paration anxiety disorder was the first diagnosis, substance use
disorders when ADHD was the initial problem, and OC spectrum
disorders when tic disorders occurred firstly.

Mood disorders (major depression, dysthymia and bipolar I
disorder) were independent correlates only of the sexual-religious
dimension. Depressive symptoms were also associated with sexual
obsessions in 383 children and adolescents with OCD (De la Cruz
et al., 2013). Again, within the limitations of a cross-sectional de-
sign, sexual-religious thoughts may be particularly related to guilt
feelings and secondary depressive symptoms.

Social phobia and BDD present partial phenomenological
overlap with the OCD avoidant behaviors of social situations fre-
quently associated with sexual-religious thoughts and impulses.
Notably, impulse-compulsive non-paraphilic sexual disorder was
almost 13 times more frequent among patients presenting with
sexual-religious obsessions. This may be due to actual excessive
and ‘unacceptable' sexual behaviors or may reflect the patients'
obsessive doubts and/or dysfunctional beliefs that obsessive sexual
thoughts are morally equivalent to sexual behaviors (thought-act
fusion). Trying to avoid ‘unacceptable’ sexual thoughts/images
typically leads to an exacerbation of these unwanted thoughts and
worsening of symptoms, which may also account for the associa-
tions with depression.

We also found the sexual/religious dimension to be associated
with bipolar I disorder. Given that reports have suggested a ne-
gative association between manic episodes and OCD symptoms
(e.g., Amerio et al., 2014), our findings might be better interpreted
as evidence of a more specific relationship between bipolar de-
pression and the sexual-religious dimension. Indeed, sexual/re-
ligious OCD symptoms were also associated with major depressive
disorder (unipolar depression); bipolar depression has been re-
ported to be more clearly associated with dysfunctional cognitive
attitudes than unipolar depression (Batmaz et al., 2013). Therefore,
normative sexual/religious thoughts may vary from being parti-
cularly unacceptable during an episode of bipolar depression (thus
prompting the emergence of OCD symptoms) to being acceptable
and valued during a manic state, thus negatively associated with
OCD symptoms. Greater impulsivity may also lead patients with tic
disorders to perceive sexual/religious thoughts in a more threa-
tening way, thus maximizing the importance of thoughts and
leading to an overrepresentation of symptoms in these patients.

Although major depression, dysthymia, PTSD, ADHD and tic
disorders were associated with the symmetry-ordering dimension
in the bivariate analysis, no comorbidity remained significantly
associated with this dimension in the logistic regression. This may
be due to the low prevalence of some comorbidities that had been
predicted as possibly related to this dimension (e.g., bipolar dis-
order, alcohol dependence, bulimia nervosa) – type 2 error – or to
the adjustment for the lifetime occurrence of all other dimensions.
The symmetry-ordering dimension has been primarily linked to
the hoarding dimension in OCD (Samuels et al., 2002; Fontenelle
et al., 2004; Storch et al., 2007) and the latter remained associated,
for example, with ADHD (Hartl et al., 2005; Tolin and Villavicencio,
2011; Hacker et al., 2012; Frank et al., 2014), tic disorders (Miguel
et al., 1997; Coffey et al., 1998; Samuels et al., 2007, 2014) and
ADHD (Hartl et al., 2005; Tolin and Villavicencio, 2011; Hacker
et al., 2012; Frank et al., 2014). Therefore, previous associations
might have been confounded by co-occurring hoarding symptoms.
In contrast to some dimensions that present a phenomenological
overlap with particular comorbid disorders (e.g., contamination
dimension and generalized or health anxiety), attenuated relations
with the symmetry-ordering dimension may exist given its limited
overlap with other comorbid conditions. This dimension may also
be more related to personality pathology – particularly cluster B
personality disorders (Ha et al., 2004) – an aspect that was not
investigated in the present study.

The association between the contamination-cleaning dimen-
sion and hypochondriasis may be due to the common phenom-
enological aspect of excessive health anxiety. This is not a sur-
prising finding, since somatic obsessions and hypochondriacal
preoccupations often present with limited insight, and several
contamination concerns involve the possibility of contracting a
specific illness (e.g., AIDS). For instance, it is a short step from
fearing being contaminated with an infectious agent to believing
that a physician has not identified this very specific agent in one's
blood. The negative association between the contamination-
cleaning dimension and tic disorders has been previously reported
(De Mathis et al., 2009).

Several associations between the hoarding dimension and
specific disorders that we observed in this study have been pre-
viously reported in the literature, including depressive disorders
(Winsberg et al., 1999; Coles et al., 2003; Frost et al., 2011; Tolin
and Villavicencio, 2011; Hall et al., 2013), specific phobia, PTSD
(LaSalle-Ricci et al., 2006), ICD in general (Winsberg et al., 1999;
Grisham et al., 2007; Tolin and Villavicencio, 2011; Timpano et al.,
2014), compulsive buying (Winsberg et al., 1999; Mueller et al.,
2009; Frost et al., 2009, 2011; Bulli et al., 2014), skin picking (Sa-
muels et al., 2002), ADHD (Hartl et al., 2005; Tolin and Villavi-
cencio, 2011; Hacker et al., 2012; Frank et al., 2014) and tic dis-
orders (Samuels et al., 2007, 2014). The association with im-
pulsive–compulsive internet use may be related to being fre-
quently socially isolated and sometimes housebound, and maybe
also with cybernetic hoarding (e.g., electronic files and e-mails).
Some negative findings may be due to the observed low pre-
valence rates of the conditions (e.g., kleptomania, substance use
and bipolar disorders) and/or to the statistical adjustment for
other dimensions.

4.1. Limitations

Some limitations of this study should to be acknowledged. The
cross-sectional design does not permit causal inferences and the
age of onset of the disorders was not considered. The general-
ization of the present findings to other clinical or community
samples should be made with caution, since the participants were
attending tertiary mental health services and can present with
more severe OCD and frequent comorbid disorders. Personality
disorders were not investigated and, despite the large sample,
some comorbidities were rare (e.g., bipolar disorder, most im-
pulse-control and eating disorders, drug use), perhaps limiting the
study power to detect significant associations.
5. Conclusions

In this study, different symptom dimensions presented specific
associations with lifetime comorbidities and this may have im-
portant etiological and clinical implications. The aggressive di-
mension was associated with PTSD, separation anxiety disorder,
any ICD and skin picking; the sexual-religious dimension with
mood disorders, panic disorder/agoraphobia, social phobia,
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separation anxiety disorder, non-paraphilic sexual disorder, any
somatoform disorder, BDD and tic disorders; the contamination-
cleaning dimension with hypochondriasis; and the hoarding di-
mension with depressive disorders, specific phobia, PTSD, ICDs
(compulsive buying, skin picking, internet use), ADHD and tic
disorders.

These specific associations between OCD symptom dimensions
and comorbid conditions may be partially due to a phenomen-
ological overlap, to common etiological factors and also to mutual
influences, since there is evidence of reciprocal and sequential
relations between most comorbid forms of psychopathology, al-
though the mechanisms that mediate these links remain to be
explained (Cerdá et al., 2008). Therefore, despite the cross-sec-
tional design, this study sheds some light on the complex mosaic
of OCD phenomenology that includes considerably different
symptoms and co-occurring disorders. Also, this attempt to dis-
entangle the OCD phenotype by looking at individual symptom
dimensions in relation to specific comorbidities (i.e. OCD internal
and external boundaries) may stimulate new investigations on the
underlying pathogenic mechanisms that probably involve diverse
genetic and environmental factors, and the interaction between
them (Grisham et al., 2008).

Defining more specific phenotypical presentations also has
clinical relevance, as they may influence OCD outcome, including
the developmental trajectory of other comorbid conditions, help-
seeking, adherence and response to treatment. Nevertheless, more
studies – particularly with prospective designs – are certainly
needed to further understand the temporal sequence of comorbid
disorders in OCD according to its symptom dimensions, as well as
the influence of specific comorbidities on OCD phenomenology,
course and prognosis.
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