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the pure compulsive subtype were mainly restricted to pho-
bias. In contrast, the mixed obsessive–compulsive subtype 
had a higher prevalence and was associated with various 
childhood adversities, more familial burden, and numer-
ous comorbid disorders, including disorders characterized 
by high impulsivity. The current comparison study across 
three representative community surveys presented two 
basic, distinct OCD subtypes associated with differing psy-
chosocial impairment. Such highly specific subtypes offer 
the opportunity to learn about pathophysiological mecha-
nisms specifically involved in OCD.

Keywords  Obsessive–compulsive disorder · Distinct 
subtypes · Comorbidity · Epidemiology

Introduction

Since the first description of obsessive–compulsive dis-
order (OCD), clinicians have described it as a phenotypi-
cally heterogeneous condition. As early as 1866, Falret [22] 
distinguished between folie du doute (madness of doubt) 
and délire du toucher (delusion of touch) [30, 38]. Obses-
sions are unwanted thoughts, images, or urges leading to 
subjective distress. Compulsions are repetitive behaviors or 
mental acts that the subject feels obliged to perform [64]. 
Despite its obvious heterogeneity comprising thoughts and 
behaviors, standard classification systems—the DSM-5 and 
the ICD-10—classify OCD as a unitary entity [14, 38]. As 
a consequence, the heterogeneity of OCD can reduce the 
power of and obscure findings from clinical trials, neu-
roimaging studies, and gene localization methods [39]. 
Researchers have attempted to cope with this heterogeneity 
by identifying OCD subgroups which can be classified on 
the basis of symptom-specific clusters, socio-demographic 

Abstract  Due to its heterogeneous phenomenology, 
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(age of onset), genetic, and phenomenological data, comor-
bid tic disorders (including Tourette’s syndrome), neuro-
physiological techniques, or clinical characteristics (course, 
positive family history of OCD) [38, 51]. A further strategy 
for deriving useful OCD subtypes was developed by broad-
ening the diagnostic boundaries and searching for OCD 
spectrum disorders that might share common underlying 
mechanisms/etiologies. Studies in this area have yielded 
relations with tic disorders, depressive and anxiety disor-
ders, trichotillomania, skin picking, grooming behaviors, 
body dysmorphic disorder, and idiopathic focal dystonia 
[42].

Existing studies aimed at identifying symptom-specific 
subtypes have often used data reduction methods such as 
variable-centered factor analysis, person-centered cluster 
analysis, or latent class analysis (LCA) [19, 40]. Mataix-
Cols et  al. [38, 39] reviewed the investigative literature 
on this topic and found strong evidence for the follow-
ing four symptom dimensions: contamination/washing, 
hoarding, symmetry/ordering, and aggressive/checking. 
Some studies identified a further dimension that included 
pure obsessions, e.g., patients having unacceptable/taboo 
thoughts without compulsions [1, 34, 68]. However, the 
symptom-specific subtypes are not mutually exclusive 
and each patient can simultaneously score on more than 
one symptom dimension [39]. In more technical terms, 
differentiation between subtypes was performed overlap-
ping. In contrast, a distinctive subtyping approach clas-
sifies subjects into mutually exclusive, pure categories. 
The differentiation of unipolar and bipolar disorders is an 
example of such a distinctive classification or operational 
definition. Last but not least, attention-deficit hyperac-
tivity disorder (ADHD) provides an intermediate vari-
ant: subtypes with prevailing main characteristics. Criti-
cally speaking, the operational definitions of subtypes of 
mental disorders are based on gradual development and 
not on systematic reflection. There are two paths to keep 
on asking. Firstly, a nosological path: Which operational 
definition is the most appropriate for a specific disorder 
in substantial terms—an overlapping, a distinctive, or an 
intermediate one? And secondly, a methodological path: 
Can we derive more specific information about a disor-
der, for example, regarding pathophysiological mecha-
nisms, from more specific subtypes? In some instances, 
the second, i.e., methodological path focusing on extreme 
subtypes is useful for strategical reasons, regardless of 
nosological ambiguities.

In this study, we explored the distinctive subtyping 
approach to OCD symptom-specific subtypes. The most 
basic differentiation in OCD is that between compulsions 
and obsessions. Hypothetically, both compulsions and 
obsessions can persist as singular phenomena or they can 
overlap as a mixed type. However, preliminary analyses 

of data from the longitudinal Zurich Study [6, 9] showed 
that pure obsessions tended to disappear over time, and, if 
they continued, mostly co-occurred with compulsions (data 
not shown). We decided not to include pure obsessions as 
a separate category considering the fact that temporal sta-
bility is an important validity criterion of a psychopatho-
logical construct [35], and moreover, converging evidence 
from cross-sectional and longitudinal studies indicates that 
the pure obsessive OCD subtype may be an invalid con-
cept [26, 67, 68]. Furthermore, neurobiological models of 
obsessions are lacking [27]. In their currently published 
review, Gillan and Sahakian [27] suggested from a neuro-
biological perspective that compulsions may represent a 
core component of OCD and not, as traditionally assumed, 
merely a coping mechanism or an epiphenomenon. The 
authors encourage a rethinking of the conventional model 
assuming that OCD is driven by obsessions and instead 
suggest a backward-looking model: Perhaps compulsions 
are the core OCD feature and obsessions represent only a 
troublesome by-product [27]. Therefore, the current study 
focused on two distinct subgroups of persons meeting the 
diagnostic criteria of OCD: subjects endorsing pure com-
pulsions and subjects endorsing mixed obsessive–compul-
sive symptoms (i.e., obsessions with/without compulsions). 
To date, no community study has looked at these two sub-
types with regard to their association patterns with psycho-
social risk factors or comorbid disorders. For these reasons, 
we investigated the association patterns of a pure compul-
sive subtype (PCS) and a mixed obsessive–compulsive 
subtype (MOCS) in comparison with unaffected subjects. 
Three large community surveys in Switzerland were used, 
of which one was designed longitudinally (Zurich Study) 
and two initially had a cross-sectional study design (ZInEP 
and PsyCoLaus).

Materials and methods

Samples and measurement instruments

The three epidemiological samples used in the current 
paper will be illustrated in the following sections. A major 
aim of all three studies was to record data on the prevalence 
of threshold and subthreshold psychopathological syn-
dromes/disorders in the Swiss community of adults.

The Zurich Study sample

The prospective longitudinal Zurich Study [6, 9] is based 
on an initial screening procedure of a representative sam-
ple of adults, born in 1958 and 1959. For this initial step, 
the Symptom Checklist-90-R (SCL-90-R) [20] was used. 
The SCL-90-R screens for the subjective burden related 
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to psychiatric and somatic symptoms occurring in the 
past 4  weeks. It consists of 90 items rated on a 5-point 
Likert scale ranging from “not at all” (1) at one pole to 
“a little bit” (2), “moderately” (3), “quite a bit” (4), and 
“extremely” (5). The following nine subscales can be 
derived from the items: somatization, obsessive–compul-
sive, interpersonal sensitivity, depression, anxiety, hostil-
ity, phobic anxiety, paranoid ideation, and psychoticism. 
Additionally, a Global Severity Index (GSI) can be com-
puted [20]. Based on the 85th percentile of the GSI of the 
SCL-90-R, the initial screening sample was stratified into 
two-thirds of randomly selected high scorers and one-
third of randomly drawn low scorers for the Zurich Study. 
This resulted in a sample of 591 subjects (299 females and 
292 males) interviewed at seven time points from 1979 to 
2008 (1979, 1981, 1986, 1988, 1993, 1999, 2008). From 
the original sample, 335 subjects (57  %) participated in 
the last follow-up in 2008. The detailed participation rates 
were 43 % in all seven interviews; 13 % in six interviews; 
11  % in five interviews; 9  % in four interviews; 7  % in 
three interviews; 9 % in two interviews; and 9 % in one 
interview. For more information with regard to methods, 
see Rössler et al. [58].

The Structured Psychopathological Interview and Rating 
of Social Consequences of Psychic Disturbances for Epide-
miology (SPIKE) [6], the semi-structured main instrument 
in the Zurich Study, consists of a comprehensive battery of 
demographic, somatic, and psychiatric questions and ena-
bles the establishment of psychiatric diagnoses according 
to the version of the DSM criteria available at the time of 
interview. Each syndrome is screened with regard to its 
major phenomenological features. In case the screening 
probe is positively endorsed, specific symptoms, dura-
tion, frequency, severity, treatment history, and subjective 
impairment are assessed [9]. The inter-rater reliability and 
validity of the SPIKE have been successfully confirmed 
[33, 41].

In the current study, socio-demographics, familial psy-
chopathology, and common mental disorders (CMD) 
were derived from the SPIKE. CMD were represented by 
cumulative prevalence rates. The psychosis syndromes 
were computed using the two subscales schizophrenia 
nuclear symptoms (SNS) and schizotypal signs (STS) [59] 
derived from the SCL-90-R [20] and dichotomized accord-
ing to their longitudinal pattern (continuously high level 
vs. other). In order to obtain more valid results, analyses 
including the SNS and STS variables were restricted to a 
reduced sample, i.e., participants who completed at least 
five out of seven follow-up interviews. As described else-
where [59], missing values were replaced by a missing 
value analysis using the expectation maximization (EM) 
algorithm. The Zurich Study was approved by the local eth-
ics committee.

The ZInEP epidemiology sample

The ZInEP epidemiology survey is a subproject of the 
Zurich Program for Sustainable Development of Mental 
Health Services (ZInEP; German: Zürcher Impulspro-
gramm zur nachhaltigen Entwicklung der Psychiatrie). The 
epidemiology survey consists of four components: (1) a 
telephone screening, (2) a semi-structured interview sup-
plemented by self-report questionnaires, (3) socio-physi-
ological tests focusing on stress and psychotic symptoms, 
and (4) a longitudinal survey. The survey was carried out 
between 2010 and 2012. For the present article, data from 
the first two study parts were used, which are methodologi-
cally adapted from the Zurich Study [6, 9].

First, 9829 subjects representative of the canton of 
Zurich were screened by a computer-assisted telephone 
interview (CATI) using the SCL-27 [31], a shortened ver-
sion of the SCL-90-R [20]. The SCL-27 contains six sub-
scales covering current symptoms of depression, dysthy-
mia, vegetative symptoms, agoraphobia, social phobia, and 
symptoms of mistrust. Like the SCL-90-R, the SCL-27 also 
yields a GSI. The records of the screening sample were 
randomly chosen from the communal public authority reg-
ister. The sample was restricted to 20- to 41-year-old adults 
with Swiss nationality. In cases where the potential partici-
pant could be reached by telephone, the response rate was 
73.9 %. The overall response rate was 53.6 %.

Second, 1500 participants from this initial screening 
sample were selected at random and interviewed in detail 
using a face-to-face interview. A stratified sample proce-
dure was applied that included 60 % high scorers and 40 % 
low scorers (cutoff criterion 75th percentile of the GSI of 
the SCL-27 [31]) using a shortened version of the SPIKE 
(referred to as Mini-SPIKE) [6, 9]. The detailed modifi-
cations of the SPIKE were recently described in detail by 
Ajdacic-Gross et  al. [2]. When asked for a face-to-face 
appointment, 64.9  % actually showed up. Socio-demo-
graphic characteristics, CMD, familial burden, and ques-
tions concerning language (e.g., stuttering) were derived 
from the Mini-SPIKE.

CMD were computed as 12-month prevalence rates. 
Exceptions included the following diagnoses: generalized 
anxiety disorder (GAD) with a modified time criterion of 
1 month; neurasthenia, which was based on ICD-10 crite-
ria; agoraphobia where the criteria were adapted accord-
ing to DSM-V with regard to number of symptoms and 
coding of impairment; and mania/hypomania and bipolar 
disorders which were adapted to the criteria of the Bridge 
Study [5]. The diagnosis of adult attention-deficit/hyperac-
tivity disorder (ADHD) was derived from the ADHD Self-
Rating Scale [55]. Childhood ADHD was assessed with 
the Wender Utah Rating Scale (WURS-k) [53], retrospec-
tively referring to the age range between 8 and 10  years. 



722	 Eur Arch Psychiatry Clin Neurosci (2015) 265:719–734

1 3

This scale is well validated in both males (sensitivity: 
85 %; specificity: 76 % [52, 56]) and females (sensitivity: 
93 %; specificity: 92 % [54]). In order to assess psychosis, 
SNS and STS scores were derived from the SCL-90-sub-
scale [20, 59]. These two psychosis scales have previously 
been assessed in independent community samples and 
populations [57, 60]. Finally, post-traumatic stress disor-
der (PTSD) was screened for using the short scale of Bre-
slau and colleagues [15]. The sensitivity of this scale was 
80 %, and the specificity was even 97 % [15]. Child mal-
treatment was assessed using the German short form of the 
Childhood Trauma Questionnaire (CTQ) [12, 13, 70]. This 
instrument shows good validity and reliability [11, 13, 70]. 
Further childhood adversities were assessed in parallel with 
questions used in the Zurich Study.

The ZInEP study was approved by the Ethics Commit-
tee of the Canton of Zurich (KEK) and is in strict accord-
ance with the Declaration of Helsinki of the World Medical 
Association. All participants gave their written consent.

The PsyCoLaus sample

The PsyCoLaus study [49] is the psychiatric branch of 
the population-based CoLaus study [25]. Participants 
of CoLaus (n =  5535) were randomly selected between 
2003 and 2006 in the city of Lausanne [25, 45]. Apart 
from the collection of clinical data and blood samples, 
subjects were interviewed with a semi-structured ques-
tionnaire [45]. One year later, all participants of CoLaus 
aged from 35 to 66  years were invited to participate in 
PsyCoLaus, a substudy which employed a psychiatric 
diagnostic interview administered by trained psycholo-
gists. A total of 3720 individuals (67 %) took part in Psy-
CoLaus [49].

The psychiatric part of the assessment within the PsyCo-
Laus study used the French version of the semi-structured 
Diagnostic Interview for Genetic Studies (DIGS) [46, 48]. 
The DIGS was developed by the NIMH Molecular Genet-
ics Initiative in order to assess phenotypes more precisely 
through a broad spectrum of DSM-IV Axis I criteria, and 
extensive information on the course and chronology of 
comorbid features [49]. Similarly to the SPIKE, the DIGS 
chapters also begin with a screening question followed 
by more detailed questions, e.g., regarding current, past 
and most severe episode, occurring symptoms, treatment, 
and disability. Inter-rater and test–retest reliability of the 
French version of the DIGS were successfully established 
for major mood and psychotic disorders [48] as well as for 
substance use and antisocial personality disorders [10]. For 
the current study, socio-demographic characteristics, life-
time prevalence of CMD, language and learning problems, 
childhood adversities, and familial psychopathology were 
derived from the DIGS.

The study was approved by the Ethics Committee of the 
University of Lausanne. After being informed of the goal 
and funding of the study, all participants gave their written 
informed consent [49].

Distinctive OCD subtype classification

For subtype classification, information was derived from 
the semi-structured diagnostic interviews SPIKE (Zurich 
Study), Mini-SPIKE (ZInEP), and DIGS (PsyCoLaus). The 
first question of the OCD sections screened for the occur-
rence of OCD symptoms. In more detail, the screening 
question of the SPIKE was: “During the past 12  months, 
did you experience any compulsive thoughts, persistent 
ideas or repetitive actions, which you were forced to think, 
to consider or to carry out against your will, although you 
knew that there was no need for it? For example, check-
ing things over and over again, incessant hand washing, 
obsessive counting, persistent melodies or thoughts?” [24]. 
The screening question of the Mini-SPIKE was equivalent, 
but the examples were extended as follows: “e.g., checking 
whether the light switch was turned off or the front door 
was locked although you knew that you had already done 
it; or spending time cleaning things repeatedly although 
you know that they are clean; or do you experience disa-
greeable and unwanted ideas and images against which you 
can’t defend yourself?”. The DIGS screened separately for 
(a) obsessions and (b) compulsions: (a) “Have you ever 
been bothered by thoughts that did not make any sense, 
that kept coming back to you even when you tried not to 
have them?” If unclear: “Did these thoughts continue to 
bother you no matter how hard you tried to get rid of them 
or ignore them?” (b) “Have you ever had to repeat some 
act over and over which you could not resist repeating in 
order to feel less anxious–like washing your hands, count-
ing things, or checking things?”

If the screening question was affirmed, the question 
“Could you describe the manifestation more precisely?” 
assessed the specific OCD symptoms in the SPIKE. The 
earlier versions of the SPIKE specifically asked about 
the five to six domains compulsive checking, compulsive 
washing, obsessive thoughts, other compulsive acts, count-
ing compulsions, and anxiety. Since 1993, the symptoms 
have been differentiated and extended, resulting in the fol-
lowing compulsive symptoms: compulsion to check things; 
exaggerated tidiness, repeated dusting of certain things; 
rigid schedules for doing everyday tasks; over cautiousness 
with regard to money; obsessive counting. Obsessive symp-
toms were assessed by the following items: excessive fear 
of getting dirty, of contamination, of illness; exaggerated 
guilt feelings about not fulfilling your duties; thoughts of 
inflicting harm upon yourself or members of your family; 
obsessive sexual thoughts and ideas [24]. The symptom list 
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within the Mini-SPIKE was identical, apart from the fol-
lowing obsessive symptom: “Thoughts, words or images 
about injury or accidents involving oneself or another per-
son.” Both the SPIKE and Mini-SPIKE provided the oppor-
tunity to assess further symptoms, which had not been 
captured by the above-mentioned items. Within the DIGS, 
an open question assessed the exact obsessive/compulsive 
symptoms.

First, subjects positively endorsing the screening ques-
tions and meeting the diagnostic criteria for OCD in DSM 
were separately selected in all three epidemiological sam-
ples. Within the SPIKE and Mini-SPIKE, the distinctive 
OCD subtypes were derived based on the information of 
the items assessing obsessive and/or compulsive symp-
toms. Within PsyCoLaus, the screening questions encom-
passing obsessions/compulsions were used. The differen-
tiated assessment of obsessive and compulsive symptoms 
enabled the programming of distinctive, non-overlapping 
OCD subtypes. Depending on the respective occurrence 
of symptoms, distinctive OCD subtypes were computed as 
follows: Subjects belonging to the PCS were characterized 
by compulsive acts without obsessive thoughts; subjects 
with obsessive thoughts with/without compulsive acts were 
classified into the MOCS.

Differentiating the PCS according to the four established 
symptom clusters aggressive/checking, symmetry/ordering, 
contamination/washing, and hoarding [38] revealed that 
in the Zurich Study, all PCS subjects manifested checking 
symptoms over time. In the ZInEP sample, the majority of 
subjects (81.8  %) classified under PCS manifested symp-
toms of the checking cluster. But 26.9 % of subjects with 
checking symptoms also showed symptoms from the clus-
ters contamination/washing or symmetry/ordering. In the 
PsyCoLaus sample, there was a lower percentage of sub-
jects in the checking/aggressive cluster (42 %), somewhat 
more in the domain contamination/washing (50  %), and 
25  % in the cluster symmetry/ordering. When symptoms 
occurred in more than one cluster (17  %), they occurred 
combined in the clusters contamination/washing and 
checking/aggressive. No information about hoarding symp-
toms was available.

Statistical analysis

Basic descriptive models and cross-tabulations were cal-
culated. Bivariate logistic regression analyses [odds ratios 
(ORs) and confidence intervals (CI 95 %)] were computed 
to assess the associations between the psychosocial fac-
tors/comorbidities (treated as independent variables) and 
the OCD subtypes and OCD overall diagnosis, respec-
tively (treated as dependent variables). As an exception, 
ANOVAs were computed for the metric scaled variable 
age of onset. In the Zurich Study sample, the data of the 

low scorers were weighted by the factor 11.3 to offset 
stratification bias and to receive correct ORs and CI. This 
upweighted sample represented a total of 2600 subjects. 
In the ZInEP sample, the corresponding design weight 
was 4.5 leading to a sample of 3600 subjects. Additional 
weights were introduced to account for nonresponse/
underrepresentation according to urbanicity status, edu-
cation level, and the weight of any specific sex–birth year 
subgroup within the population of the 20–40  years old. 
The sampling and weighting procedures were described in 
detail by Ajdacic-Gross et al. [2]. Additional analysis pool-
ing all available individual data was performed in order to 
enlarge the statistical power of the findings derived from 
the three separate data sets. The Breslow–Day test was 
used for testing the homogeneity of ORs in order to exam-
ine the appropriateness of fixed versus random effect mod-
els. Overall ORs were estimated in the analysis of pooled 
data by both bivariate logistic regression analyses and 
multilevel analyses, applying two-level regression analy-
ses with random intercepts.

Statistical analysis of stratified samples requires mod-
eling procedures that take the strata and weightings into 
account. The analyses were carried out using SAS (version 
9; Institute Inc, Cary, NC), IBM SPSS 20 (Corp. Armonk, 
NY, USA) for Macintosh, and Mplus version 7 [43] for 
Macintosh. In the analyses of stratified samples (Zurich 
Study and ZInEP), the SAS survey procedures SURVEY-
FREQ, SURVEYMEANS, and SURVEYLOGISTIC were 
used. Mplus was used for the analyses on the pooled data 
set. As an exception, the Breslow–Day test was computed 
based on the SAS procedure PROC FREQ. The prelimi-
nary significance level was set at p < 0.05 for all tests.

Results

Table 1 illustrates the main socio-demographic characteris-
tics of the three epidemiological samples.

Tables 2, 3, 4, 5, 6, 7, 8, and 9 display the results of the 
univariate and bivariate analyses for the Zurich Study sam-
ple (Tables 2, 3, 4), the ZInEP sample (Tables 5, 6, 7), and 
the PsyCoLaus sample (Tables 8, 9). In each table, the fig-
ures for the distinctive OCD subtypes (PCS and MOCS) 
are shown for a set of psychosocial variables and comorbid 
syndromes/diagnoses. For a general view, the overall OCD 
diagnoses are listed in the right column.

The prevalence rates of the overall diagnosis of OCD 
varied between 1.3  % (PsyCoLaus), 5.8  % (ZInEP), and 
7.8 % (Zurich Study). While the rates for the MOCS were 
nearly the same in the ZInEP (4.0 %) and the Zurich Study 
samples (3.7  %), the PsyCoLaus sample displayed dis-
tinctly lower rates (0.9 %). The PCS ranged between 0.3 % 
(PsyCoLaus) and 4.0 % (Zurich Study).
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The mean age of onset was consistently lower in the 
PCS, with a particularly skewed gradient in the Zurich 
Study. The sex ratio did not differ significantly between 
the distinct OCD subtypes in either the PsyCoLaus or the 
Zurich Study. However, there was a significantly lower pre-
ponderance of females with pure compulsions in the ZInEP 
survey. No further socio-demographic feature was signifi-
cantly associated either with the distinctive OCD subtypes 
or with the overall diagnosis of OCD (results not shown).

In all three samples, familial aggregation of CMD 
yielded numerous associations with the MOCS, but hardly 
any associations with pure compulsions. Indeed, parental 
anxiety, depression, and panic were consistently associ-
ated with the MOCS in the current study. The parental risk 
of having a diagnosis of OCD was highest in the MOCS, 
albeit only significantly so in the ZInEP sample. Childhood 
adversities were likewise cumulated within the MOCS. 
However, the PCS was silhouetted against the MOCS by 
positive associations with school-related fears (Zurich 
Study, ZInEP), and, in contrast to the MOCS, with popular-
ity in the neighborhood and financial resources in the fam-
ily (ZInEP).

The associations related to comorbidity mainly gathered 
around the MOCS, independently of the sample. Yet, in 
ZInEP and PsyCoLaus, specific phobias were also associ-
ated with the PCS, and, similarly, stuttering in the ZInEP 
survey. The comorbidity patterns appear to be more diverse 
in PsyCoLaus. However, this should be interpreted with 
caution because of the small sample sizes of the subtypes 
and the large confidence intervals.

The table below illustrates the comorbidity patterns of 
the pooled dataset (Table 10). An asterisk refers to a sig-
nificant Breslow–Day test, indicating that a random effect 
model (right column) is more appropriate compared with 
a fixed effect model (left column). It can be seen from 
the data that the main results did not differ considerably 
from the analysis of the three separate datasets Zurich 
Study, ZInEP, and PsyCoLaus. The results of the pooled 
data still provided evidence for a high burden within the 
MOCS compared with the PCS. However, in the analyses 
of pooled data, not only specific phobias but also agora-
phobia and social phobia were significantly associated 
with the PCS. Obviously, this effect resulted from the Psy-
CoLaus sample.

Table 1   Comparison of socio-demographic characteristics of the pure compulsive subtype, the mixed obsessive–compulsive subtype, and the 
overall OCD diagnosis between the Zurich Study, ZInEP, and PsyCoLaus

a  Weighted
b  Low: primary level (e.g., mandatory school graduation, apprenticeship), medium: secondary level (e.g., secondary school, technical school, 
university of applied sciences), high: high level (e.g., university, Swiss Federal Institute of Technology Zurich)
c  Else: single, divorced, separated, widowed
d  Marital status in the Zurich Study according to the last survey in 2008
e  Discrepancies in total numbers result from missing items
f  n = 2 subjects could not be explicitly assigned to either the PCS or the MS

` Zurich Study ZInEP PsyCoLaus

Pure  
compulsive 
subtype

Mixed  
obsessive–
compulsive 
subtype

Overall 
OCD

Pure  
compulsive 
subtype

Mixed  
obsessive–
compulsive 
subtype

Overall OCD Pure  
compulsive 
subtype

Mixed  
obsessive–
compulsive 
subtype

Overall 
OCDf

Prevalence (n) 33 35 68 33 78 111 12 33 47

Age at onset 
(mean)

13.8a 23.5a 18.4a 16.1a 19.8a 18.8a 18.4 22.2 21.7

Sex, n (%)

 Males 14 (32.9a) 16 (37.8a) 30 (35.3a) 21 (77.6a) 31 (43.5a) 52 (53.8a) 3 (25.0) 12 (36.4) 16 (34.0)

 Females 19 (67.1a) 19 (62.2a) 38 (64.7a) 12 (22.4a) 47 (56.5a) 59 (46.2a) 9 (75.0) 21 (63.6) 31 (66.0)

Education, n (%)b, e

 Low 16 (44.6a) 22 (65.3a) 38 (54.5a) 13 (54.1a) 36 (56.3a) 49 (55.6a) 5 (45.5) 18 (54.5) 24 (52.2)

 Medium 10 (48.7a) 5 (15.8a) 15 (32.9a) 12 (31.1a) 31 (38.9a) 43 (36.5a) 3 (27.3) 6 (18.2) 10 (21.7)

 High 7 (6.7a) 8 (18.9a) 15 (12.5a) 8 (14.9a) 11 (4.8a) 19 (7.9a) 3 (27.3) 9 (27.3) 12 (26.1)

Marital status n (%)d, e

 Married 7 (11.8a) 12 (56.1a) 19 (36.8a) 7 (20.5a) 19 (31.1a) 26 (27.9a) 7 (58.3) 15 (45.5) 23 (48.9)

 Elsec 11 (88.2a) 13 (43.9a) 24 (63.2a) 26 (79.5a) 59 (68.9a) 85 (72.1a) 5 (41.7) 18 (54.5) 24 (51.1)
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Discussion

The present study examined a broad spectrum of psycho-
social risk factors and comorbidity patterns to characterize 
two distinctive OCD subtypes, i.e., the PCS and the MOCS 
(comprising obsessions with/without compulsions). This 
was the first study to explore distinctive instead of overlap-
ping OCD subtypes. The analyses were repeated in three 
community samples from Switzerland, two of them cross-
sectional and one longitudinal. A final analysis of pooled 
data enlarging the statistical power confirmed the comor-
bidity patterns derived from the separate samples.

From a nosological point of view, a specific classifica-
tion approach of subtypes is successful if it consistently 
differentiates better than other approaches, for example, 
by delivering maximally different association patterns. In 
fact, the overall patterns related to distinctive OCD sub-
types in this study revealed a fairly consistent general 
picture across different samples. In all three samples, the 
PCS comprising persons with pure compulsions showed 

scarce associations to other factors and variables, whereas 
the MOCS was characterized by a large number of asso-
ciations with childhood adversities, familial burden, and 
numerous comorbid disorders. In other terms, PCS and 
MOCS shared almost no common characteristics. Across 
the association patterns examined in this study, notably 
emphasizing patterns in this instance and not specific 
associations, the PCS and MOCS appear to represent two 
completely different entities.

From a methodological point of view, the pure subtypes 
determined in some disorders, such as specific phobias [3] 
or, in this study, OCD, can been seen as psychopathologi-
cal extreme variants. They offer an interesting opportunity 
to learn about specifically involved neural circuits, neuro-
transmission or hormonal mechanisms, genetics, and, pos-
sibly, immunological levers.

The general picture immediately begs the question as 
to what the PCS and MOCS might represent, i.e., whether 
they relate to a specific etiopathogenesis and to spe-
cific outcomes. In the following sections, we will address 

Table 2   Socio-demographic marker variables and risk factors related to obsessive–compulsive disorder (OCD) in the Zurich Study 1979–2008

Bold: p < 0.05

OCD obsessive–compulsive disorder, OR odds ratio, CI confidence interval

Distinctive subtyping Overall OCD

Pure compulsions Mixed obsessive–compulsive

Prevalence

 n 33 35 68

 Rate (weighted, 95 % CI) 4.0 (1.8–6.3) 3.7 (1.6–5.8) 7.8 (4.7–10.8)

Socio-demographic characteristics

 Sex

  Females:males (weighted, ORs, 95 % CI) 2.0 (0.6–6.7) 1.6 (0.5–5.3) 1.9 (0.8–4.4)

 Age at onset (mean, weighted, 95 % CI) 13.8 (9.3–18.3) 23.5 (17.8–29.2) 18.4 (13.5–23.4)

Familial psychopathology (weighted, ORs, 95 % CI)

 Parents mentally ill 1.8 (0.4–7.3) 1.9 (0.5–7.4) 1.9 (0.7–5.2)

 OCD 1.5 (0.3–6.8) 1.6 (0.3–7.6) 1.6 (0.4–5.7)

 Phobias 2.3 (0.7–7.9) 1.4 (0.4–5.3) 1.9 (0.8–4.8)

 Anxiety 1.1 (0.3–3.8) 5.7 (1.7–18.3) 2.6 (1.0–6.5)

 Panic 0.5 (0.5–1.9) 6.9 (1.5–32.2) 3.0 (0.8–11.8)

 Depression 2.8 (0.8–9.9) 4.0 (1.1–14.3) 3.5 (1.4–8.8)

 Alcohol abuse 2.7 (0.6–12.0) 2.7 (0.6–11.8) 2.9 (1.0–8.6)

 Smoking 1.6 (0.3–7.8) 0.4 (0.1–1.5) 0.7 (0.3–2.1)

Adversities in family (weighted, ORs, 95 % CI)

 More severely punished than others 0.4 (0.1–1.3) 1.4 (0.2–9.1) 0.8 (0.2–3.7)

 Parents did not care enough 0.4 (0.1–1.4) 0.6 (0.2–1.7) 0.5 (0.2–1.1)

 Quarrels between parents 1.5 (0.4–5.9) 3.0 (0.8–11.1) 2.3 (0.8–6.0)

Other adversity (weighted, ORs, 95 % CI)

 Afraid of gym or swimming 7.2 (1.8–28.5) 6.6 (1.5–28.9) 8.7 (2.9–26.0)

 Expelled or unpopular (youth) 1.9 (0.4–9.1) 5.7 (1.5–21.9) 3.8 (1.3–10.9)

 Fear of teacher 6.1 (1.7–21.6) 0.8 (0.2–4.1) 2.8 (1.1–7.2)
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several points that might prove helpful in providing prelim-
inary answers.

Prevalences

Both the ZInEP and the PsyCoLaus data revealed more 
than twofold higher frequencies for the MOCS than for the 
PCS. In contrast, the distribution between these two sub-
types was nearly equal in the Zurich Study. More detailed 
analyses focusing on the equal proportion of pure and 
mixed cases in the Zurich Study indicated that pure com-
pulsions were mostly assessed in young adulthood, when 
the subjects were in their twenties (results not shown). Con-
sequently, two possible explanations can be put forward to 
explain the disparity between the samples: (1) the initially 

pure compulsive individuals developed obsessions over time 
and thus switched to the MOCS and (2) the young subjects 
belonging to the PCS dropped out of the study or missed 
one or more follow-ups, making it impossible to assess later 
occurring obsessive symptoms. Despite there were fewer 
subjects belonging to the PCS, the latter represented 26 % 
(PsyCoLaus), 30 % (ZInEP), and 49 % (Zurich Study) of all 
OCD cases, showing that this subtype is anything but rare.

Socio‑demographic factors

The socio-demographic risk factors sex and age of onset 
showed similarities and discrepancies between the three 
samples. The PCS consistently revealed a lower age of 
onset in all three samples. At the same time, a significant 
sex ratio with fewer females in the PCS was found, how-
ever, only in ZInEP. Congruently with our pure subtype, 
Fineberg et  al. [24] demonstrated with the Zurich Study 
that males were younger than females at onset of any 
obsessive–compulsive symptomatology. A review focus-
ing on age of onset suggested that early onset (mean onset 
11  years) versus late onset (mean onset 23  years) defines 
two distinct subtypes of OCD with approximately three 
quarters of cases showing an early onset [64]. The approxi-
mately equal gender ratio or slight predominance of women 
with OCD found in PsyCoLaus, and the Zurich Study are 
in line with previous evidence [7, 28, 37].

Familial burden

A blind, controlled family study [44] showed that agora-
phobia, GAD, panic disorder, separation anxiety disorder 
(SAD), and recurrent major depression were more frequent 
in OCD case relatives compared with control relatives. How-
ever, only agoraphobia and GAD occurred independently of 
OCD. The authors concluded that agoraphobia, GAD, and 
OCD share a common familial etiology in contrast to the 
other anxiety disorders, which may instead be a consequence 
of OCD or which might manifest a more complex syndrome 
[44]. Based on our findings, we conclude that these common 
associations between agoraphobia, GAD, and OCD could 
have resulted from the MOCS including subjects suffering 
from obsessions with/without compulsions.

Childhood adversities

The analyses with respect to childhood adversities were 
striking. The MOCS showed more overall adversities, with 
the exception of school-related fears, which also occurred 
frequently in the PCS (Zurich Study, ZInEP sample).

Considering the disrupted school performance [16, 17, 
62, 65] and the tendency of OCD affected school-age chil-
dren to hide their OCD behaviors due to embarrassment 

Table 3   Comorbidity patterns in obsessive–compulsive disorder 
(OCD) in the Zurich Study 1979–2008

Weighted, odds ratios, 95 % confidence interval; bold: p < 0.05

UP unipolar depression, BIP bipolar disorder, GAD generalized anxi-
ety disorder

Distinctive subtyping Overall OCD

Pure 
compulsions

Mixed obsessive–
compulsive

UP 2.6 (0.7–9.6) 1.3 (0.3–6.0) 2.0 (0.7–5.3)

BIP 3.6 (0.8–17.3) 7.0 (1.6–31.6) 6.1 (1.8–19.9)

Dysthymia 1.7 (0.5–5.3) 6.7 (1.3–34.4) 4.3 (1.2–15.6)

Neurasthenia 0.9 (0.3–2.8) 3.7 (0.8–17.2) 2.2 (0.7–7.3)

GAD 1.7 (0.5–6.4) 4.4 (1.3–14.4) 2.9 (1.2–7.1)

Agoraphobia 0.5 (0.2–1.9) 7.6 (2.0–29.2) 3.3 (1.1–10.6)

Specific phobia 1.7 (0.4–7.3) 3.4 (0.8–13.5) 2.6 (0.9–7.4)

Social phobia 1.2 (0.4–3.1) 6.8 (1.9–24.0) 3.6 (1.3–9.6)

Panic disorder 0.9 (0.2–3.7) 7.5 (1.4–38.9) 3.9 (0.9–16.2)

Binge eating 0.5 (0.2–1.7) 1.0 (0.4–2.8) 0.7 (0.3–1.7)

Marijuana abuse 0.5 (0.2–1.5) 3.7 (0.9–14.6) 1.8 (0.6–5.6)

Heavy smoking 1.7 (0.5–6.5) 1.3 (0.3–4.7) 1.5 (0.6–4.0)

Alcohol abuse 0.8 (0.2–3.1) 1.2 (0.4–4.1) 1.0 (0.4–2.5)

Illicit drugs abuse 0.2 (0.0–1.0) 4.5 (1.0–19.4) 1.9 (0.5–7.1)

Table 4   Associations between other scales and obsessive–compul-
sive disorder (OCD) in the Zurich Study 1979–2008

Weighted, odds ratios, 95 % confidence interval

SNS schizophrenia nuclear symptoms, SCL-90-subscale [20, 59]; 
dichotomized into continuously high scores versus other, STS schi-
zotypal signs, SCL-90-subscale [20, 59]; dichotomized into continu-
ously high scores versus other

Distinctive subtyping Overall OCD

Pure compulsions Mixed obsessive–compulsive

SNS 2.0 (0.6–6.7) 1.6 (0.5–5.3) 1.9 (0.8–4.4)

STS 2.0 (0.6–6.7) 1.6 (0.5–5.3) 1.9 (0.8–4.4)
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Table 5   Socio-demographic marker variables and risk factors related to obsessive–compulsive disorder (OCD) diagnoses subtypes in ZInEP

Bold: p < 0.05

OR odds ratio, CI confidence interval, OCD obsessive–compulsive disorder, CTQ Childhood Trauma Questionnaire

Distinctive subtyping Overall OCD

Pure compulsions Mixed obsessive–compulsive

Prevalence

 n 33 78 111

 Rate (weighted, 95 % CI) 1.7 (0.9–2.6) 4.0 (2.7–5.3) 5.8 (4.2–7.3)

Socio-demographic characteristics

 Age at onset (mean, weighted, 95 % CI) 16.1 (11.5–20.6) 19.8 (17.0–22.5) 18.8 (16.3–21.3)

 Sex

  Females:males (weighted, ORs, 95 % CI) 0.3 (0.1–0.8) 1.3 (0.7–2.6) 0.8 (0.5–1.5)

Language (weighted, ORs, 95 % CI)

 Dyslexia score 1.0 (0.9–1.0) 1.0 (0.9–1.0) 1.0 (0.9–1.0)

 Stuttering 4.5 (1.0–19.6) 1.9 (0.4–8.3) 2.7 (0.9–8.0)

 Difficulties reading, writing 0.6 (0.2–2.3) 0.6 (0.3–1.4) 0.6 (0.3–1.2)

Familial psychopathology (weighted, ORs, 95 % CI)

 Hyperactivity 0.2 (0.1–1.2) 4.4 (2.0–9.6) 2.7 (1.3–5.5)

 Specific phobia 1.9 (0.7–5.4) 1.3 (0.6–2.6) 1.5 (0.8–2.7)

 Panic attacks 1.1 (0.3–4.3) 2.5 (1.1–5.7) 2.0 (1.0–4.2)

 Other anxiety disorders 0.5 (0.2–1.4) 1.7 (0.8–3.6) 1.3 (0.7–2.4)

 Depressive disorders 0.4 (0.1–1.0) 2.4 (1.2–4.6) 1.4 (0.8–2.5)

 Bipolar disorders 0.4 (0.1–1.6) 0.6 (0.2–1.9) 0.5 (0.2–1.3)

 OCD 1.5 (0.4–5.2) 2.8 (1.3–6.3) 2.4 (1.2–4.8)

 Schizophrenia, psychosis 0.7 (0.1–3.0) 1.1 (0.4–3.3) 1.0 (0.4–2.5)

 Eating disorder 2.5 (0.7–8.7) 0.8 (0.3–2.2) 1.3 (0.6–2.9)

 Alcohol abuse 0.3 (0.1–0.9) 2.4 (1.1–5.5) 1.6 (0.7–3.2)

 Medicament abuse 2.2 (0.4–11.9) 1.7 (0.5–6.1) 1.9 (0.7–5.5)

 Illicit drugs abuse 1.6 (0.3–8.7) 6.1 (2.4–15.5) 4.6 (2.0–10.7)

 Heavy smoking 0.7 (0.3–2.0) 2.5 (1.3–4.9) 1.7 (1.0–3.1)

CTQ (weighted, ORs, 95 % CI)

 Emotional abuse 1.0 (0.6–1.8) 1.8 (1.2–2.7) 1.7 (1.2–2.4)

 Emotional neglect 0.9 (0.5–1.6) 1.5 (1.1–2.1) 1.4 (1.0–1.9)

 Physical abuse 0.5 (0.0–5.3) 2.0 (1.0–4.1) 1.8 (0.9–3.5)

 Physical neglect 0.5 (0.1–1.9) 2.3 (1.0–5.0) 1.8 (0.8–3.8)

 Sexual abuse 0.1 (0.0–1.6) 1.0 (0.5–2.1) 0.9 (0.4–1.9)

Other childhood adversities (weighted ORs, 95 % CI)

 Family had enough money 7.0 (0.9–54.8) 0.3 (0.1–0.8) 0.4 (0.2–1.1)

 Family was popular in the neighborhood 4.0 (1.1–14.5) 0.5 (0.2–1.2) 0.7 (0.3–1.5)

 Parents quarreled often 1.2 (0.4–3.8) 1.9 (0.9–4.1) 1.7 (0.9–3.4)

 Often punished 0.4 (0.1–1.3) 1.7 (0.8–3.8) 1.3 (0.7–2.7)

 Runaway from home 1.1 (0.3–3.4) 2.6 (1.1–6.3) 2.2 (1.0–4.8)

 Often punished/criticized by teacher 0.3 (0.1–1.8) 2.8 (1.2–6.6) 2.1 (1.0–4.6)

 Fear of school 3.4 (1.0–11.8) 4.6 (2.0–10.3) 4.5 (2.2–9.1)

 Fear of swimming/gym 1.2 (0.5–3.4) 3.3 (1.5–7.0) 2.7 (1.4–5.3)

 Problems/quarrels with peers 3.0 (0.8–11.9) 1.4 (0.5–4.2) 1.8 (0.8–4.3)

 Blows from others/peers 1.0 (0.4–2.8) 2.6 (1.1–5.7) 2.1 (1.1–4.3)

 Popular in the neighborhood (children) 1.2 (0.4–3.2) 0.5 (0.2–1.0) 0.6 (0.3–1.1)
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[32], the association of pure compulsions and mixed obses-
sive–compulsive symptom presentations, respectively, 
with the school environment appears plausible. A remark-
able difference was found in the ZInEP sample: Whereas 
the families of the PCS were positively associated with 
items assessing popularity in the neighborhood and finan-
cial resources, the opposite was the case for the MOCS. 
Furthermore, subjects belonging to the MOCS revealed 
limited popularity in the neighborhood during their child-
hood, indicating reduced social functioning compared with 
the PCS. These findings could represent a proxy for the 
increased illness severity of the more complex MOCS.

Comorbid disorders

Angst et  al. [7] found particularly high associations 
between OCD and certain anxiety disorders (GAD, panic 

attacks, and social phobia), bipolar disorders (especially 
bipolar II disorders), but not depression. This latter finding 
conflicted with other studies showing a clear association 
between OCD and depression [44, 61, 66]. We were able 
to refine Angst et al.’s [7] Zurich Study findings by show-
ing that the association between OCD and bipolar disorder 
was most pronounced in the MOCS. However, the MOCS 
was associated with both bipolar disorder and unipolar 
depression in the PsyCoLaus survey, and in the ZInEP 
sample, the association was even restricted to unipolar 
depression. A possible explanation for these contradictory 
results could derive from differing definitions of bipolar 
disorder (DSM vs. definition from the Bridge Study [5]), 
and differing calculations of prevalence rates (cumula-
tive vs. 12 months vs. lifetime), respectively. Therefore, 
the question of whether the association between OCD and 
depression might be an artifact of the heterogeneity of 

Table 6   Comorbidity patterns 
in obsessive–compulsive 
disorder in ZInEP

Weighted, odds ratios, 95 % confidence interval; bold: p < 0.05

MDD major depressive disorder, UP unipolar depression, GAD generalized anxiety disorder, OCD obses-
sive–compulsive disorder, n/a not available

Distinctive subtyping Overall OCD

Pure compulsions Mixed obsessive–compulsive

MDD 0.8 (0.2–2.0) 2.8 (1.4–5.6) 2.1 (1.5–3.9)

UP 0.7 (0.2–2.0) 2.3 (1.0–5.0) 1.7 (0.9–3.5)

Dysthymia n/a 0.6 (0.1–2.6) 0.4 (0.1–1.8)

Neurasthenia 0.6 (0.1–2.9) 4.7 (1.9–11.6) 3.3 (1.4–7.6)

Bipolar disorder (bridge def.) 2.1 (0.5–8.4) 1.9 (0.6–5.8) 2.0 (0.8–5.1)

Panic n/a 2.4 (0.9–6.7) 1.6 (0.6–4.4)

GAD 3.1 (0.6–15.2) 2.9 (1.0–8.6) 3.1 (1.3–7.8)

Agoraphobia n/a 2.5 (0.9–6.4) 1.7 (0.7–4.3)

Social phobia 2.4 (0.5–11.0) 4.5 (1.9–10.3) 4.0 (1.9–8.4)

Specific phobia 4.3 (1.5–12.4) 1.3 (0.6–2.8) 2.1 (1.1–4.0)

Binge eating n/a 3.2 (0.6–17.2) 2.2 (0.4–11.5)

Daily smoking 1.0 (0.4–2.7) 1.6 (0.8–3.2) 1.4 (0.8–2.5)

Alcohol dependence/abuse 4.6 (0.8–26.3) 0.8 (0.3–2.5) 1.9 (0.6–6.5)

Table 7   Associations between other scales and obsessive–compulsive disorder in ZInEP

Odds ratios, 95 % confidence interval; bold: p < 0.05

ADHD attention-deficit hyperactivity disorder, SRBQ self-rating behavior questionnaire, WURS wender-utah-rating-scale [53, 55], SNS schizo-
phrenia nuclear symptoms, SCL-90-subscale [20, 59], STS schizotypal signs, SCL-90-subscale [20, 59], PTSD posttraumatic stress disorder, 
PTSD screening scale [15]

Distinctive subtyping Overall OCD

Pure compulsions Mixed obsessive–compulsive

ADHD SRBQ (adulthood) 1.00 (0.99–1.08) 1.06 (1.02–1.11) 1.06 (1.02–1.09)

ADHD WURS (childhood) 1.00 (0.97–1.03) 1.04 (1.02–1.06) 1.03 (1.01–1.05)

SNS 1.21 (0.58–2.53) 2.38 (1.60–3.54) 2.10 (1.44–3.07)

STS 1.67 (0.97–2.88) 1.91 (1.32–2.78) 1.88 (1.36–2.60)

PTSD relevant events (sum) 0.76 (0.46–1.27) 1.19 (0.96–1.48) 1.11 (0.91–1.35)
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depression, including unidentified bipolars [7], needs more 
detailed investigation.

A clear pattern found in all three samples was the asso-
ciation of GAD, social phobia, agoraphobia, and panic with 
the MOCS. Oversensitivity as a personality trait and anxi-
ety were hypothesized to explain the comorbid occurrence 
of OCD and these comorbid disorders [7]. Our results 
suggest that this mainly applies to the MOCS. The only 
consistent comorbidity pattern associated with the PCS 
was found with regard to specific phobias in ZInEP and 
PsyCoLaus. The additional information concerning child-
hood adversities indicated that these phobias could refer to 
school-related fears.

Surprisingly, we did not find any consistent relation 
between the OCD subtypes and eating disorders, although 
these disorders frequently co-occurred in previous stud-
ies, which was explained by a etiological relationship [4]. 
Again, the disparity between our samples may have led to 
this discrepancy (binge eating in ZInEP and Zurich Study 
vs. bulimia and anorexia nervosa in PsyCoLaus). The 
inverse relationship with more anorexia nervosa in the PCS 
and more bulimia in the MOCS (PsyCoLaus sample) were 
based on only a few cases and therefore require replication. 
Nevertheless, the following considerations are notewor-
thy: Cumulative evidence showed that impulsivity is linked 
to OCD [4]. Subjects with bulimia and anorexia-binge/

Table 8   Socio-demographic 
marker variables and risk 
factors related to obsessive–
compulsive disorder diagnosis 
subtypes in PsyCoLaus

Bold: p < 0.05

OR odds ratio, CI confidence interval, OCD obsessive–compulsive disorder, n/a not available
a  Compulsory, apprenticeship, low-level high school
b  Upper-level high school, teacher, technician, applied sciences
c  n = 2 subjects could not be explicitly assigned to either PCS or MS

Distinctive subtyping Overall OCD

Pure compulsions Mixed obsessive–compulsive

Prevalence

 n 12 33 47c

 Rate (95 % CI) 0.32 (0.14–0.50) 0.89 (0.59–1.19) 1.27 (0.91–1.63)

Socio-demographic characteristics

 Age at onset (mean, SD) 18.42 (11.73–25.11) 22.19 (16.90–27.41) 21.72 (17.61–25.78)

 Sex (ORs, 95 % CI)

  Females:males 2.67 (0.72–9.89) 1.56 (0.77–3.18) 1.73 (0.94–3.17)

Education (ORs, 95 % CI)

 Lowa 0.68 (0.16–2.84) 0.81 (0.36–1.81) 0.81 (0.40–1.63)

 Mediumb 0.87 (0.18–4.33) 0.58 (0.20–1.63) 0.72 (0.31–1.68)

 University (ref.) – –

Language (ORs, 95 % CI)

 Speech disorder 2.69 (0.35–21.04) 1.92 (0.45–8.11) 2.04 (0.62–6.67)

 Stuttering 3.03 (0.39–23.68) 1.04 (0.14–7.65) 1.47 (0.35–6.15)

Familial psychopathology (ORs, 95 % CI)

 Depression (parents) 3.24 (1.02–10.24) 3.30 (1.61–6.77) 3.37 (1.85–6.13)

 Depression (family) 1.19 (0.32–4.39) 3.00 (1.51–5.99) 2.45 (1.36–4.40)

 Anxiety (family) 3.31 (0.89–12.27) 6.62 (3.26–13.44) 5.89 (3.21–10.80)

 Bipolar disorder (family) n/a 4.76 (1.64–13.78) 3.18 (1.12–9.02)

 OCD (family) n/a 3.23 (0.43–24.32) 2.23 (0.30–16.61)

 Schizophrenia (family) n/a 4.39 (1.02–18.81) 2.99 (0.71–12.66)

Other childhood adversities (ORs, 95 % CI)

 Quarrels between parents 3.06 (0.92–10.21) 3.09 (1.49–6.42) 2.95 (1.58–5.48)

 Fear of parental punishment 2.83 (0.76–10.49) 4.94 (2.41–10.13) 4.13 (2.22–7.70)

 Run away from home 2.74 (0.35–21.41) 1.95 (0.46–8.25) 2.11 (0.65–6.91)

 Death of mother n/a 1.02 (0.14–7.50) 0.71 (0.10–5.17)

 Death of father n/a 1.76 (0.53–5.82) 1.21 (0.37–3.95)

 General childhood 1.74 (0.95–3.17) 1.47 (0.99–2.19) 1.54 (1.11–2.13)

 Children’s home 1.02 (0.13–7.91) 1.12 (0.34–3.69) 1.05 (0.37–2.95)
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purging subtype exhibited higher impulsive traits than 
subjects with anorexia nervosa—restricting subtype, lead-
ing to the suggestion that this personality trait may reflect 
a shared underlying vulnerability for the comorbidity 
between OCD and eating disorders [4].

Impulsivity and compulsivity have been conceptualized 
as two opposite ends of a dimension [69]. In fact, diagno-
ses/syndromes associated with high impulsivity (such as 
ADHD) and mixed compulsive–impulsive diagnoses (such 
as the Gilles de la Tourette syndrome [69]) were linked 
to the MOCS, and not to the PCS, in our data. Hence, the 
inverse relation between impulsivity and compulsivity 
may be reflected by our two distinct OCD subtypes. Tak-
ing into account that hyperactivity/impulsivity symptoms 
were shown to be predictive for substance problems [21, 
36], the lower association of alcohol abuse/illicit drug 

abuse with the PCS versus the significantly higher associa-
tion with the MOCS (Zurich Study) may further confirm 
our hypothesis. However, substance abuse was no longer 
associated with any OCD subtype in the analyses of pooled 
data, which is in line with other studies showing a gen-
eral lack of associations between OCD and substance use 
[7, 44]. These inconclusive findings are possibly related to 
the conceptualization of the construct of impulsivity. Dal-
ley et al. [18] reviewed the literature from both animal and 
human studies and characterized the multifaceted nature of 
impulsivity. The authors predicted that this construct would 
be fractioned into several types, involving various forms 
of disrupted top-down cognitive control that may coexist 
in the same subject. An open question, however, remains 
regarding the specific conditions that lead from impulsive 
syndromes to compulsive behavior [18].

Table 9   Comorbidity patterns 
in diagnosis subtypes of 
obsessive–compulsive disorder 
in PsyCoLaus

Odds ratios, 95 % CI; bold: p < 0.05

MDD major depressive disorder, GAD generalized anxiety disorder, ADHD attention-deficit hyperactivity 
disorder, PTSD posttraumatic stress disorder, n/a not available

Distinctive subtyping Overall OCD

Pure compulsions Mixed obsessive–compulsive

MDD 2.58 (0.78–8.59) 2.27 (1.11–4.63) 2.30 (1.26–4.18)

Dysthymia n/a n/a n/a

Tourette syndrome 3.42 (0.44–26.75) 3.82 (1.15–12.74) 3.60 (1.26–10.23)

Antisocial personality disorder n/a 1.17 (0.16–8.67) 1.68 (0.40–7.03)

Depressive personality disorder n/a 8.68 (2.55–29.54) 6.00 (1.79–20.11)

Bipolar disorder (I/II) 5.09 (0.65–40.04) 5.75 (1.71–19.34) 5.66 (1.97–16.28)

GAD 3.92 (0.50–30.72) 6.14 (2.11–17.87) 5.31 (2.05–13.78)

Agoraphobia 11.15 (3.32–37.43) 3.06 (1.06–8.80) 4.65 (2.14–10.12)

Specific phobia 5.34 (1.72–16.61) 3.07 (1.50–6.27) 3.36 (1.85–6.09)

Social phobia 4.74 (1.50–14.98) 8.15 (4.08–16.29) 6.52 (3.65–11.64)

Panic disorder 4.24 (0.92–19.49) 2.94 (1.02–8.47) 3.15 (1.32–7.52)

Separation anxiety disorder 1.72 (0.22–13.51) 3.90 (1.59–9.56) 3.16 (1.39–7.15)

Overanxious disorder 5.21 (1.37–19.77) 1.38 (0.42–4.56) 2.09 (0.88–4.98)

ADHD 3.46 (0.44–27.04) 5.39 (1.86–15.64) 4.66 (1.80–12.04)

Conduct disorder n/a 1.03 (0.14–7.59) 0.71 (0.10–5.21)

Oppositional defiant disorder 10.26 (2.18–48.28) 2.96 (0.70–12.59) 4.47 (1.56–12.79)

PTSD 3.80 (0.83–17.47) 4.30 (1.75–10.54) 4.00 (1.84–8.68)

Anorexia nervosa 13.29 (1.65–106.87) 4.54 (0.60–34.55) 6.71 (1.54–29.23)

Bulimia 6.10 (0.77–48.12) 12.89 (4.78–34.75) 10.74 (4.36–26.47)

Alcohol abuse 0.87 (0.11–6.78) 0.62 (0.15–2.59) 0.65 (0.20–2.11)

Alcohol dependence n/a 2.69 (0.93–7.73) 1.81 (0.64–5.11)

Substance abuse n/a 0.61 (0.08–4.45) 0.42 (0.06–3.04)

Substance dependence n/a 0.61 (0.08–4.45) 0.42 (0.06–3.04)

Marijuana abuse n/a 0.68 (0.09–4.97) 0.47 (0.06–3.39)

Marijuana dependence n/a 1.77 (0.24–13.14) 2.57 (0.61–10.84)

Smoking 2.61 (0.34–20.25) 1.33 (0.51–3.45) 1.36 (0.61–3.06)

Psychosis 1.82 (0.10–32.28) 9.58 (4.02–22.83) 0.65 (0.20–2.11)

Paranoia 0.77 (0.08–7.39) 3.76 (2.24–6.33) 8.18 (3.58–18.70)
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In sum, some authors [50] stated that the presence of 
compulsions is informative to distinguish this disorder 
from other anxiety disorders and depression. We have 
expanded this knowledge by demonstrating that compul-
sions exhibit a strikingly discriminant validity with regard 
to comorbid syndromes/disorders, if differentiated into a 
pure and mixed form.

Limitations

First, the main limitation of the present study due to the 
methodological differences between the epidemiological 
surveys must be underlined. In particular, the differences 
regarding the instruments and the sampling procedure 
between the PsyCoLaus sample and the two other samples 
are noteworthy. For example, the overall OCD prevalence 
was obviously lower in the PsyCoLaus sample. As dem-
onstrated by a recent meta-analysis and meta-regression 
[63], the DIGS assessment is associated with lower OCD 
prevalence rates. Therefore, this discrepancy is probably a 
result of the instrument rather than explainable by factors 
such as regional differences between the PsyCoLaus sam-
ple and the Zurich Study and ZInEP sample, respectively. 
In contrast, the Zurich Study and the ZInEP study were 
parallelized with regard to basic methodological features 
(for more details see Ajdacic-Gross et al. [2]) and showed 
more similarities. Second, while the basic findings distin-
guishing between PCS and the MOCS were consistent, the 
more detailed results depicted a relatively high degree of 

heterogeneity across the studies. There are two apparent 
reasons for this disparity: (a) the longitudinal Zurich Study 
included more cases, and in particular more pure compul-
sive cases in their twenties—cases which otherwise might 
get lost in retrospective interviews. An immediate conse-
quence of this discrepancy is the distinctly lower age at 
onset of first symptoms in the Zurich Study. (b) The instru-
ments—DIGS (PsyCoLaus) and SPIKE (Zurich Study and 
ZInEP)—are constructed differently, in particular regarding 
the probing of the introductory part of each psychopatho-
logical section. Third, in contrast to the overall pattern, a 
few specific variables showed inconsistent patterns. Fourth, 
we cannot rule out the possibility that the PCS may sub-
sume further symptom clusters found in previous research 
[38], partly constituting separate disorders in the DSM-5. 
Also the lack of differentiation between compulsions and 
tics might have neglected meaningful subgroups of per-
sons. Due to the restriction of the SPIKE and DIGS obses-
sion screening question to “thoughts” and “images,” we 
cannot ascertain whether the compulsive symptoms were 
unaccompanied by impulses or sensory phenomena. Sen-
sory phenomena, e.g., localized tactile and musculoskeletal 
sensations, “just-right” feelings, feelings of incomplete-
ness, energy, and an urge, are substantially more frequent 
than expected and occur more often in males and OCD 
subjects with an early age of onset [47]—both character-
istics applying to subjects with PCS. Hence, this subtype 
needs to be replicated, differentiated, and further validated 
with regard to sensory phenomena/obsessions other than 

Table 10   Pooled analysis combining the data of the Zurich Study, ZInEP, and PsyCoLaus for a selection of comparative comorbidities

n = 5811, odds ratios, 95 % confidence interval; bold: p < 0.05

MDD major depressive disorder, GAD generalized anxiety disorder

* Significant Breslow–Day test for homogeneity of the odds ratios (df = 2, p < 0.05) indicating multilevel analysis to be superior

Logistic regressions Multilevel analysis with random intercept

Distinctive subtyping Distinctive subtyping

Pure compulsions Mixed obsessive–
compulsive

Overall OCD Pure compulsions Mixed obsessive–
compulsive

Overall OCD

Sex 1.02 (0.48–2.18) 1.39 (0.80–2.42) 1.23 (0.79–1.93) 0.95 (0.36–2.52) 1.43 (1.10–1.84) 1.24 (0.79–1.93)

MDD 1.04 (0.44–2.46) 1.18 (0.68–2.04) 1.14 (0.71–1.82) 1.61 (0.89–2.93) 1.97 (1.60–2.42) 1.89 (1.55–2.32)

Bipolar disorder (I/II) 4.72 (1.42–15.65) 5.34 (1.94–14.69) 5.59 (2.50–12.51) 3.01 (2.06–4.40) 3.71 (1.51–9.11) 3.66 (1.77–7.56)

Dysthymia 1.25 (0.50–3.10) 2.54 (0.66–9.78) 2.03 (0.72–5.73) 0.68 (0.10–4.60) 1.26 (0.29–5.44) 1.01 (0.27–3.79)

GAD 3.52 (1.31–9.47) 4.41 (2.15–9.06) 4.24 (2.33–7.74) 2.15 (1.51–3.07) 3.46 (1.35–8.86) 2.96 (1.77–4.93)

Agoraphobia 3.52 (1.22–10.14)* 3.84 (1.70–8.66) 3.89 (2.01–7.55) 2.83 (1.04–7.70) 3.22 (1.98–5.25) 3.15 (1.81–5.47)

Specific phobia 3.61 (1.65–7.89) 2.09 (1.11–3.96) 2.70 (1.64–4.43) 3.61 (1.61–8.06) 2.03 (1.18–3.48) 2.56 (1.65–3.96)

Social phobia 2.31 (0.94–5.67) 4.28 (2.34–7.83) 3.54 (2.13–5.88) 2.46 (1.79–3.38) 4.73 (3.03–7.39) 3.95 (2.95–5.29)

Panic disorder 0.68 (0.26–1.81) 3.24 (1.37–7.65) 2.16 (1.02–4.60) 0.98 (0.21–4.64) 2.80 (1.87–4.18) 2.09 (1.35–3.25)

Bulimia 1.02 (0.29–3.50) 7.42 (2.53–21.81)* 4.81 (1.80–12.85)* 1.31 (0.26–6.62) 7.05 (2.47–20.18) 5.11 (1.67–15.61)

Alcohol dependence 1.75 (0.56–5.47) 1.46 (0.65–3.32) 1.59 (0.80–3.16) 1.06 (0.36–3.16) 1.40 (0.76–2.61) 1.23 (0.67–2.25)

Substance dependence 0.96 (0.20–4.71) 2.56 (0.86–7.66) 1.90 (0.75–4.83) 0.90 (0.13–6.42) 1.61 (0.60–4.35) 1.31 (0.69–2.46)
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thoughts and images in future studies. Fifth, the number of 
cases was small for some diagnoses. Sixth, due to aspects 
such as reporting bias, there was a risk for misclassifica-
tion. Finally, the distinction into the PCS and the MOCS 
may reflect different severity levels leading to more com-
plex—and accordingly more comorbid—cases.

Despite these limitations, our comparative study 
including three population-based samples underlined the 
stable characterization by psychosocial risk factors and 
comorbid profiles of two basic OCD subtypes. These two 
subtypes were characterized by specific psychosocial 
impairment and a large number of comorbid syndromes/
diagnoses, possibly indicating differing pathophysiologi-
cal mechanisms. While pure compulsions were distin-
guishable by virtually no risk factors associations, the 
MOCS was characterized by a large number of asso-
ciations suggesting putative nature–nurture interactions 
between familial predisposition and childhood adversi-
ties. We speculate that biological mechanisms of different 
range and overlap underlie this differing phenotypic OCD 
manifestation. Taking into account that some authors have 
called for a dimensional approach within OCD research 
[7, 8, 29, 39], our results need to be balanced in consid-
eration of this approach in future studies. For example, 
our PCS conceivably depicts an extreme variant with 
regard to symptom dimensions, with maximal loads on 
one (or more) dimensions versus minimal loading on one 
(or more) dimensions. In addition, only subjects with an 
OCD diagnosis were selected in the current analyses. 
While 2–3.5 % of the general population meet the diag-
nostic criteria for an OCD disorder, a much larger pro-
portion of subjects (8.7–25  %) manifest obsessions and/
or compulsions at the symptom level [7, 26], albeit with 
a high chance of eventual remission [23]. For example, a 
common phenomenon at subthreshold level is the perfor-
mance of rituals providing a sense of security. Therefore, 
further studies should examine whether the distinct sub-
type approach also leads to valid subtypes within subjects 
with subsyndromal OCD.
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