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Comorbidities are seen with obsessive-compulsive disorder (OCD) across the lifespan.
Neurodevelopmental comorbidities are common in young children, followed by mood,
anxiety, and obsessive-compulsive related disorders (OCRDs) in children, adolescents
and adults, and neurological and degenerative disorders in the elderly. Understanding
comorbidity prevalence and patterns has clinical and research implications. We
conducted a systematic review and meta-analysis on comorbidities in OCD across
the lifespan, with the objective to, first, estimate age-wise pattern and prevalence of
comorbidities with OCD and, second, to examine associations of demographic (age
at assessment, gender distribution) and clinical characteristics (age of onset, illness
severity) with comorbidities. Four electronic databases (PubMed, EMBASE, SCOPUS,
and PsycINFO) were searched using predefined search terms for articles published
between 1979 and 2020. Eligible studies, across age, reported original findings on
comorbidities and had an OCD sample size of >100. We excluded studies that did
not use standardised diagnostic assessments, or that excluded patients on the basis of
comorbidity. We adhered to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines. The review protocol has been registered on the International
Prospective Register of Systematic Reviews. A comorbidity rate of 69% was found in
a pooled sample of more than 15,000 individuals. Mood disorders (major depressive
disorder), anxiety disorders (generalised anxiety disorder), neurodevelopmental disorders
(NDDs) and OCRDs were the commonest comorbidities. Anxiety disorders prevailed
in children, mood disorders in adults, whereas NDDs were similarly prevalent. Higher
comorbidity with any psychiatric illness, NDDs, and severe mental disorders was seen
in males, vs. females. lllness severity was inversely associated with rates for panic
disorder, tic disorders, OCRDs, obsessive compulsive personality disorder, and anorexia
nervosa. This systematic review and meta-analysis provides base rates for comorbidities
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in OCD across the lifespan. This has implications for comprehensive clinical evaluation
and management planning. The high variability in comorbidity rates suggests the need
for quality, multi-centric, large studies, using prospective designs.

Systematic Review Registration: Unique Identifier: CRD42020215904.

Keywords: obsessive-compulsive disorder, systematic review, meta-analysis, age, comorbidities

INTRODUCTION

Obsessive-compulsive disorder (OCD) is a common and
disabling psychiatric illness characterised by obsessions
(repetitive, intrusive, unwanted and distressing thoughts, images,
or urges) and compulsions (repetitive behaviours or mental
acts that a person feels driven to perform in response to the
obsessions, or according to rigid rules) (1, 2). Affecting children
as young as 3-4 years old (3, 4), as well as the elderly over
70-years old (5), OCD incidence is generally highest during
pre-adolescence (mean onset 11 years), and early adulthood
(mean onset 23 years) (6, 7).

Various types of psychiatric disorders co-occur with OCD,
including neurodevelopmental disorders (NDDs), mood
disorders, anxiety disorders, severe mental illnesses (SMIs),
and personality disorders (2, 8, 9). The understanding of
comorbidities among psychiatric disorders is of immense
clinical importance to inform primary diagnostic ascertainment,
treatment planning and long-term management. Comorbidities
also shed light on putative shared etiopathogenetic and
neurobiological underpinnings.

Comorbidities in OCD have been examined, discussed
and classified from different perspectives. Historically,
relationships with anxiety disorders have been strongly
emphasised, demonstrated by OCD’s placement among
anxiety disorders. However, with many OCD presentations
extending beyond anxious states (e.g., disgust, “not-right” as
the core negative valence state), the DSM-5 (1) has evolved to
categorise OCD outside of the anxiety disorders and along with
select phenomenologically similar comorbidities [Obsessive-
Compulsive Related Disorders (OCRDs)]. Correspondingly,
tic disorders have been examined as phenotypic markers
for a homogeneous subgrouping among heterogeneous
presentations of OCD (10-12), and their lifetime presence is
a DSM-5 OCD specifier. Recent reviews have examined the
epidemiological, clinical and psychopathological relationships
between certain personality disorders, specifically schizotypal
personality disorder (9) and obsessive-compulsive personality
disorder (13), and OCD, suggesting the relevance of
systematic clinical assessments and a need for further clinical,
neurobiological and genetic enquiry in this area. Very few
studies have systematically examined medical/neurological
comorbidities in OCD. Risk of metabolic syndrome in
OCD rises perhaps with the use of atypical antipsychotics
as augmenting agents, with one study documenting more
than 20% prevalence, much higher than general population
estimates (14).

Reported rates of comorbid disorders with OCD have
varied widely across published studies over the past 4 decades,
even within similar socio-cultural backgrounds. For example,
studies from the United States (USA) report varying lifetime
prevalence rates of comorbid major depressive disorder (MDD)
between 19% (15) and 66.8% (16) among adults with a
primary diagnosis of OCD. Similar variations are observed in
lifetime prevalence rates of other comorbid illnesses including
anxiety disorders [22% (17)—56.3% (16)], tic disorders [8.7%
(18)—31.6% (19)] and psychotic disorders [2.9% (20)—14.4%
(21)]. Beyond variations related to chance and differences in
study design, sampling strategy and measurement error, valid
socio-demographic influences could plausibly underlie these
observed variations. For example, differences in the reported
comorbidity rate for MDD in OCD study populations of Klein
et al. (15) and Mancebo et al. (16) may stem from differences
in the mean age (34.4 vs. 40.1 years) and gender distribution
(males 52.7 and 45%) within their samples. In comparing
comorbid anxiety disorder rates, studies by Deacon et al. (17)
and Mancebo et al. (16) differ with respect to age (35.8 vs. 40.1
year mean), age of onset of OCD (16.7 vs. 18.5 year mean),
gender distribution (51 vs. 45%), and illness severity [Yale-Brown
Obsessive Compulsive Scale (Y-BOCS) (22, 23) mean score 24 vs.
20.6]. Studies conducted with a primary aim to examine clinical
variations by age, gender, etc., echo these observations (24-27),
with differences particularly notable between paediatric samples
(e.g., higher rates of NDDs like attention deficit hyperactivity
disorder (ADHD) (28, 29) and adult samples (e.g., higher rates
of mood disorders and anxiety disorders) (30, 31). Observed
differences in comorbidity profiles across age possibly reflect
variations in the relative etiopathological roles of genetic,
neurobiological, and environmental factors (27, 32, 33). OCD
presenting with comorbid illnesses tends to be more severe,
with a more chronic course, and higher negative consequences
on daily life functioning (34). It is also possible that changing
diagnostic criteria and conceptualizations over time influence
comorbidity rates.

Given the reported variations in comorbidity frequency across
OCD samples, and the clinical and research implications of
these differences, a critical evaluation of the extant literature is
required. As a result, we report here a systematic review and
meta-analysis of OCD comorbidities with the aim to estimate
lifetime prevalence and age-related patterns of comorbidity
(psychiatric, personality, and medical/neurological disorders) in
OCD. A secondary aim was to examine the association between
comorbidities and demographic (age at assessment, gender
distribution) and clinical variables (age of onset, illness severity).
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METHODS

Search Strategy and Selection Criteria

We carried out a comprehensive search according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (35) across four
databases—PubMed, Scopus, PsycINFO, and EMBASE. We
looked for studies published between 1979 and October
2020 in keeping with the publication timelines for ICD-9
(36)/DSM-III (37) using a title search for terms “obsessive
compulsive disorder;” “OCD;” “obsessive compulsive,” and
“OC.” We looked at clinic or community based original studies
published in English, meeting the following inclusion criteria:
(i) OCD diagnosis meeting criteria on ICD-9/DSM-III or
later versions, (ii) Diagnosis ascertained using standardised
diagnostic interviews/instruments, (iii) OCD sample size
>100, (iv) Reporting prevalence of comorbid disorders in
frequency/percentages. Included studies were required to have
at least 100 individuals with diagnosed OCD, in order to detect
comorbidities at a least rate of 1%. Studies with comorbidity-
based selection of participants were excluded. The protocol for
this systematic review has been published on the International
Prospective Register of Systematic Reviews (PROSPERO) (ID:
CRD42020215904). Search results were imported into Covidence
software (Veritas Health Innovation, n.d.) and all stages of
screening and data extraction were completed on that platform.
Each eligible study was screened, at both the title/abstract and
full text screening stages, by two independent reviewers (from
a team of ten reviewers). Conflicts were resolved by the lead
reviewers (ES, LPS), who had an inter-rater agreement of more
than 94%.

Data Extraction and Assessment

Data from each study was independently extracted by two
reviewers and then finalised by consensus. We extracted data on
current and lifetime prevalence rates for all reported comorbid
diagnoses. If a study did not state explicitly the examination of
lifetime vs. current comorbidity, we subsumed reported rates
under lifetime comorbidity. Other data extracted from each study
included sample size, mean age at assessment (AAA), mean age
of onset (AOO) of OCD, gender distribution (percentage of
males), OCD illness severity rated on the Yale-Brown obsessive
compulsive scale (Y-BOCS) (22, 23) or child Y-BOCS (CY-
BOCS), respectively (38), country in which the study was
carried out, time period of data collection, classification system
used, diagnostic instrument used, study design, and recruitment
source of participants [e.g. clinic-based (from treatment-seeking
individuals presenting to the clinic) vs. community-based (from
the general population), i.e., community based studies included
all referrals from the community while the clinics only serve
a selected proportion of all patients in the community].
Where reported, comorbidity data was extracted for both broad
categories (e.g., mood disorders, anxiety disorders), as well as
individual diagnoses [MDD, bipolar disorder, generalised anxiety
disorder (GAD), etc.]. We combined prevalence of mania and
bipolar disorder, and of schizophrenia and psychotic disorders.
All other diagnoses were kept as reported.

Statistical Analysis

All analyses were carried out with the R software (39), using the
packages metaphor (40), meta (41), & weight (42). Meta-analysis
of proportions, using random-effects models were carried out to
estimate the pooled prevalence of each comorbidity. Only studies
that explicitly reported rates of a particular comorbidity were
included in the meta-analysis of that particular comorbidity. As
most of the comorbidities had a prevalence rate of <20%, we
used a double-arcsine transformation to ensure normality of the
variance estimates. The pooled prevalence was then calculated
using the DerSimionian-Laird inverse variance approach (43).
This approach ensures that a study with a larger sample size is
given more weight compared to a study with a smaller sample.
The pooled prevalence estimates, along with the 95% confidence
and prediction intervals are reported after back-transformation
to percentages. The heterogeneity of the pooled estimates are
reported using the I statistic and its p-value.

We used several methods for quality check of the meta-
analysis (Supplementary File 2). Baujat plots, influence plots &
the leave-one-out method of sensitivity analysis were used to look
for studies with prevalence estimates that were outliers, along
with their weightage. Data extraction from these studies were
double-checked. If the study was found to be an outlier with
a considerable effect on the pooled prevalence estimate for a
particular comorbidity, then it was excluded from the analysis of
only that comorbidity.

Subgroup analysis was done to look for the effect of age
subgroups (adult: mean age >18 years; paediatric: mean age
<18 years). Separate random-effects meta-analysis models were
generated to estimate pooled prevalence estimates within these
subgroups. Only those comorbidities that had at least 5 studies
within the subgroups were meta-analysed. Subgroup effect is
indicated using the R? (indicates heritability explained by the
moderator), I? (residual heterogeneity of the meta-analysis after
considering the moderator), and the Cochrane’s Qy statistic with
its p-value. We also carried out meta-regression analysis with
AAA, AOO, mean Y-BOCS/CY-BOCS total score (a measure
of illness severity), and the percentage of male gender. We
used the Qp and corresponding p-value to test significance of
the moderator.

RESULTS

Study Selection

The PRISMA flow diagram is illustrated in Figure 1. From an
initial set of 52,894 studies, 134 studies were short-listed for
extraction following full-text screening. Following the extraction
process, an additional 29 studies were excluded given concerns
related to pooled samples (i.e., individual samples recruited
for different studies that differed in selection criteria), and
sample overlaps. In the latter case we retained comorbidity
data from whichever reference reported on the largest sample
from a given study, for each comorbid diagnosis. We chose
to include comorbidities that had at least 5 studies reporting
their prevalence within their samples. Among the 105 studies
finally identified, 6 had community based recruitment. Pooling
results from clinic- with community-based studies may suffer
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| 52894 studies imported for screening |

—

36569 duplicates removed

| 16001 studies screened |

10723 studies irrelevant

 —

| 5278 full text studies assessed for eligibility |

—

5144 studies excluded

I 134 studies included for data extraction |

Reasons

| Comorbidity prevalence not given 1889
Sample size<100 1869
Not original studies 440

li Comorbidity-biased selection criteria 426
Not in English 217
OCD not the primary diagnosis 113
Semi-structured instruments not used 79
Duplicate study 66
Full text not available 32
Larger sample reported elsewhere 10

L Older DSM/ ICD version 3

29 studies excluded

B

| 105 studies included |
[

Reasons

Pooled samples 11

Larger sample reported elsewhere 17
L Unclear data in paper 1

| Clinic-based studies = 99 | ’

Community-based studies = 6
Qualitatively

goo ot
ized

‘\ 8 studies excluded
Gave only current comorbidity rates

Quantitative met: lysi
91 studies

FIGURE 1 | PRISMA flow diagram.

from biases given the conceptual and design differences in these
two kinds of research. We have used only clinic-based studies,
which reported lifetime comorbidities (n = 91), in our meta-
analysis. Findings from community based studies have been
qualitatively summarised separately. All selection decisions were
reached by consensus.

Quality Check

Supplementary File 2 (Figures 1.1-1.36) shows the steps for
quality control, and studies that were excluded from the final
analysis. Studies in the top right area of the Baujat plot (marked
in red in the influence plots) were considered for exclusion.

Characteristics of Clinic-Based Studies

Included in Quantitative Meta-Analysis

Supplementary File 1 contains Tables (1-36) of all included
studies for each comorbid disorder. The meta-analysis
included 91 studies published over 3 decades (1992-2020).
The pooled sample size of 15,808 individuals is marginally
female predominant (51.5%); in both adult (females ~ 51.4%)
and paediatric studies (females ~ 52.1%), in keeping with
epidemiologic patterns (44, 45). Around 90% studies used
the DSM-IV (46)/ICD-10 (47) or later diagnostic criteria to
define OCD and comorbid disorders. There were 16 studies on
paediatric OCD. Mean age varied between 11 and 15 years in

the paediatric studies, and between 23 and 45 years in the adult
studies. A majority of the studies reported on findings from
cross-sectional assessments (66.3%). More than 30% of studies
were conducted in the United States (USA), followed by Italy
(10%) and The Netherlands (9%). Samples represented patients
from highly developed nations such as Norway, Germany,
Sweden, Australia, The Netherlands, and Denmark, as well as
developing countries including South Africa and India (48). Less
than 20% of the studies explicitly reported current comorbidities.
We have pooled lifetime comorbidity rates in the meta-analysis.

Pooled Prevalence Estimation in the Total

Sample

Figure 2.1.1-2.36.2 in Supplementary File 3 shows the results
of the main meta-analysis for each disorder. Tables 1, 2, and
Figure 2 show results of the main meta-analysis for each disorder,
along with the number of studies and the total number of OCD
subjects represented within the studies. In entirety, 69% (95% CI
59-78%) of the pooled sample had any psychiatric comorbidity.
The most common comorbidity type, according to the highest
pooled prevalence, was mood disorders, with a prevalence of
48% (95% CI 39-57%). The second most common comorbidity
type was anxiety disorders, with a pooled prevalence of 32%
(95% CI 24-40%). Other prominent comorbidities included
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TABLE 1 | Pooled prevalence of psychiatric comorbidities in obsessive compulsive disorder.

Comorbidity Studies [Niotal Pooled Pooled ? QE p-value Pooled Pooled I? & QE R2 & Qm General General
(Npaediatric)] sample size prevalence prevalence in prevalence in p-value P-value population population
N) [95% Cl, 95% adults (95% CIl) children (95% CI) prevalence in  prevalence in
PI] adults (95% CI) children (95%
Cl)
Any psychiatric 23 (5) 6,272 69.3 98.5 <0.001 70.8 (69.4-80.9) 63.6 (44.3-80.9)  98.1 (<0.001)  <0.001 (0.507) 13.04 13.4 (11.3-15)
comorbidity [(69.4-78.3), (12.1-14.01) (49) (50)
(21.3-99.5)]
Mood disorders
Any mood 21 (4) 6,187" 47.7 97.9 <0.001 53.8 (46.1-61.4) NA NA NA 9.6 (8.5-10.7)
disorder [(38.8-56.7), (51)
(12.1-84.7)]
Major 43 (9) 9,909 35.4 97.7 <0.001 40.8 (35.1-46.6)  17.1 (6.3-31.6) 97.1 (<0.001) 23.1(0.001) 25(2.2-2.8)(49) 1.3(0.7-2.3)
depressive [(29.2-41.8), (50)
disorder (4-76.9)]
Dysthymia 17 (2) 4,924" 9.7 [6.3-13.7), 94.4 <0.001 10.4 (6.8-14.7) NA NA NA 1.3 (1.1-1.6) (49)
(0.4-28.5)]
Bipolar disorder 22 (3) 6,158" 5[(3.2-7.3), 92.1 <0.001 4.9(3.2-7.1) NA NA NA 0.5(0.4-0.6) (49) 1.8(1.1-3.0)
(0-17.9)] (52) (age range
7-21)
Anxiety disorders
Any anxiety 26 (9) 7,236 32.2 98.1 <0.001 32.7 (22.7-43.7) 31.2(21.1-42.4)  97.7 (<0.001)  <0.001 (0.847)  4.05 (3.4-4.8) 6.5 (4.7-9.1)
disorder [(24.5-40.4), (49) (50)
(2.6-74.5)] 12.9
(11.3-14.7) (51)
Generalised 29 (6) 7,658 17.2 96.6 <0.001 15.02 (10.4-20.3) 26.6(19.3-34.7)  95.2 (<0.001) 12.9 (0.029) 3.7 (0.1 SE) (53) No
anxiety disorder [(12.8-22.1), comparable
(0.8-47.4)] data
Social anxiety 28 (6) 6,716 14.4 95.3 <0.001 14.7 (10.1-19.9)  13.6 (10.3-17.1) 93.5 (<0.001)  <0.001 (0.778) 4 (0.1 SE) (54) No
disorder [(10.7-18.6), comparable
(0.7-39.8)] data
Panic disorder 25 (5) 6,180 9.4 [(6.4-12.8), 94.5 <0.001 10.3 (7.2-13.9) 6.1(0.5-16.4) 93.6 (<0.001) 2.6 (0.224) 1.7 (0 SE) (55) No
(0.03-30.1)] comparable
data
Agoraphobia 92 3,237" 2.1[1.1-3.5), 78.6 <0.001 2.3(1.1-3.8) NA NA NA 1.4-1.5% (SE 0)
(0.06-6.5)] (56)
Simple/specific 18 (5) 5,244 15.4 97.3 <0.001 16.4 (9.6-24.7)  12.8(4.7-23.9)  97.3(<0.001)  <0.001 (0.596) 7.4 (0.1 SE) (57) No
phobia [9.8-21.9), comparable
(0.05-47.9)] data
Neurodevelopmental disorders
Attention deficit 19 (13) 4,761 16.2 85.8 <0.001 16.3 (12.1-21.02) 16.1 (12.05-20.6) 90.05 (<0.001) <0.001 (0.932) 2.5(2.1-3.1) (58) 3.4 (2.6-4.5)
hyperactivity [(13.3-19.3), (50)
disorder (6.2-29.5)]
(Continued)
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TABLE 1 | Continued

Comorbidity Studies [Niotal Pooled Pooled ? QE p-value Pooled Pooled I? & QE R2 & Qm General General
(Npaediatric)] sample size prevalence prevalence in prevalence in p-value P-value population population
(N) [95% CI, 95% adults (95% CI) children (95% CI) prevalence in  prevalence in
PI] adults (95% CI) children (95%
Cl)
Any tic disorder 31(12) 7,367 14 93.7 <0.001 15.3(10.8-20.5)  11.9(9.1-14.9) 93.4 (<0.001) 0.15(0.310) No comparable Tourette’s
[(10.9-17.4), data syndrome: 0.8
(1.6-35.4)] (0.4-1.5) (59)
Transient Tic
Disorder: 3
(1.6-5.6) (59)
Autism 7(6) 1,497% 5.9 [(4-8.05), 54.6 0.051 NA 5.8 (3.47-8.75) NA NA 0.4 (0.3-0.4) (49) 2.8-94/10,000
spectrum (2.4-10.6)] (~0.03-0.9)
disorders (60)
Obsessive compulsive related disorders (OCRDs)
Any OCRD 5(1) 1,624 13.7 97.8 <0.001 17.5 (6.7-33.9) NA NA NA No comparable No
[(4.1-27.7), data comparable
(0-51.6)] data
Body 6 (1) 1,561 2.8((0.6-6.4), 87.5 <0.001 3.1(0.4-7.8) NA NA NA 1.9 (1.4-2.7) (61) No
dysmorphic (0-12.9)] comparable
disorder data
Trichotillomania 5(2 1,102 3.6[(1.1-7.3), 85.7 <0.001 5.3(1.1-12.2) NA NA NA No comparable No
(0-13.6)] data comparable
data
Eating disorders
Any eating 17 (3) 5,298 5.6 [(4.3-7.1), 75.7 <0.001 5.3 (3.8-7.04) NA NA NA 1.01 (0.5-1.9) No
disorder (1.7-11.6)] (62) comparable
data
Anorexia 9 (4) 1,790 3.2[(1.6-5.4), 79.2 <0.001 3.8 (1.9-6.9) NA NA NA 0.2 (0.1-0.4) (62) No
nervosa (0.01-10.6)] comparable
data
Bulimia nervosa 7 (1) 1,418 2.6 ((1.7-3.6), 0.00 0.438 2.8(1.8-3.8) NA NA NA 0.8 (0.6-1.1) (62) No
(1.7-3.6)] comparable
data
Somatic symptom and related disorders
Somatic 11 (0) 3,839 5.3[(2.5-9.1), 94.9 <0.001 5.3 (2.5-9.1) NA NA NA No comparable No
symptom (0-21.2)] data comparable
disorder™ data
liness anxiety 7 (0) 1,971 2.2[(1.1-3.6), 65.4 0.008 2.2 (1.1-3.6) NA NA NA No comparable No
disordert* (0.2-5.8)] data comparable
data
Other disorders
(Continued)
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data

No
comparable

<0.001 3.5(2.1-5.2) NA NA NA 1(0.7-1.2) (64)

89.7

45[2.7-6.7),

13 (2) 4,642"

Schizophrenia/any

psychotic
disorder

(0.1-13.7)]

data

(2.8-4.7)
(50)

97.8 <0.001 NA 12.5(2.3-28.7) NA NA Not applicable 3.6

12.5
[(2.3-28.7),

1,095%

Oppositional

defiant disorder

(0-64.3)]

P, Residual heterogeneity; QE & p-value, Significance of residual heterogeneity; 95% CI, 95% Confidence Intervals; 95% Pl, 95% Prediction intervals; R?, Explained heterogeneity; QM & p-value, Significance of heterogeneity explained
by the moderator; NA, Not applicable; " Pooled prevalence not calculated separately for paediatric studies since they numbered <5; *Pooled prevalence not calculated separately for adult studies since they numbered <5; tincludes

somatoform/somatization disorders; *TIncludes hypochondriasis.

ADHD [16% (95% CI 13-19%)], tic disorders [14% (95% CI 11—
17%)], and OCRDs [14% (95% CI 4-28%)]. Autism spectrum
disorders (ASD) [6% (95% CI 4-8%)] and oppositional defiant
disorder (ODD) [12% (95% CI 2-29%)] were primarily reported
in paediatric studies (only 1 study on adults reported ASD, while
none reported ODD). The prevalence of personality disorders,
from studies on adults, was also found to be high [35% (95%
CI 28-42%)]. Among personality disorders, the most commonly
reported was obsessive-compulsive personality disorder (OCPD)
[17% (95% CI 12-22%)]. A very high level of heterogeneity (I >
90%) was found for nearly all the comorbidities examined.

Subgroup Analysis

Figure 3 and Table 1 show the comparison of pooled prevalence
estimates between the adult vs. paediatric subgroups. Pooled
prevalence for any psychiatric comorbidity was similar in adult
studies and paediatric studies (71 and 64%, p = 0.51). Anxiety
disorders were the most common comorbidity in the paediatric
subgroup whereas mood disorders were the most common in the
adult subgroup. Significant differences between the subgroups
were found for MDD (41 vs. 17%, p < 0.001), and GAD (15
vs. 27%, p = 0.029), whereas NDDs, specifically tic disorders
and ADHD showed similar pooled prevalence across adult and
paediatric subgroups.

Figure 3.1-3.36 in Supplementary File4 shows figures
depicting the results of the meta-regressions, for each
comorbidity. Significant associations are presented in Figures 4-
7. Significant effects of AAA were found for MDD (higher
AAA, higher MDD), GAD (higher AAA, lower GAD), panic
disorder (higher AAA, higher panic disorder), psychotic disorder
(higher AAA, lower psychotic disorders), and substance use
disorders (SUDs) (higher AAA, higher SUD)]. Significant
effects of AOO were found for GAD (lower AAO, higher
GAD), post-traumatic stress disorder (PTSD) (lower AOO,
higher PTSD), agoraphobia (lower AOO, higher agoraphobia),
body dysmorphic disorder (BDD) (lower AOO, higher BDD),
ODD (lower AOO, higher ODD), and personality disorders
(higher AOO, higher personality disorders). Y-BOCS total
score, representing OCD severity, was significantly associated
with lower rates of comorbid panic disorder (higher Y-BOCS,
lower comorbid panic), tic disorders (higher Y-BOCS, lower
comorbid tics), any OCRDs (higher Y-BOCS, lower OCRDs),
anorexia nervosa (higher Y-BOCS, lower anorexia nervosa),
and OCPD (higher Y-BOCS, lower OCPD). Percentage of male
gender within the sample was associated with higher prevalence
of any psychiatric comorbidity, bipolar disorder, psychosis,
agoraphobia, specific phobia, ADHD, and ODD.

Comorbidity Patterns in Community-Based
Studies

Six community-based studies (Table 3) met the selection criteria
of this meta-analysis. These studies were published between
1988 and 2020. All these studies involved cross-sectional
assessments on adult participants. These studies were based on
five community surveys—Epidemiologic Catchment Area study
(ECA) in the USA (65, 71), the Singapore Mental Health Studies
2010 and 2016 (69, 70), a population-based study from Iran (68),
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TABLE 2 | Pooled prevalence of personality disorder comorbidities among adults with obsessive compulsive disorder.

Comorbidity No. of Studies  Pooled sample size = Pooled prevalence [95% Cl, 95% PI] P QE p-value General
population
prevalence (95%
Cl)
Any personality disorder 1,970 34.9[(27.8-42.3), (17.02-55.3)] 91.2 <0.001 7.8 (6.1-9.5) (68)
Obsessive compulsive 12 2,518 16.8 [(11.8-22.4), (3.4-37.2)] 91.6 <0.001 3.2(2.4,4.1)(68)
personality disorder
Anxious avoidant personality 9 2,076 9.2 [(6.4-13.8), (0.7-25.1)] 90.6 <0.001 2.7 (1.9, 3.7) (68)
disorder
Borderline personality disorder 9 1,997 8.6 [(5.3-12.6), (1.03-22.1)] 87.5 <0.001 1.8 (1.2, 2.5) (68)
Dependent personality disorder 8 1,936 4.3[(1.3-8.6), (0-20.05)] 93.2 <0.001 0.8 (0.5, 1.3) (68)
Schizotypal personality disorder 11 2,324 3.7 [(1.9-5.9), (0.01-12.2)] 82.9 <0.001 0.8 (0.5, 1.1) (68)
Narcissistic personality disorder 7 1,775 2.3[(0.6-4.9), (0-11.2)] 88.2 <0.001 1.9 (0.1, 5.6) (68)
Histrionic personality disorder 7 1,775 1.9(0.5-3.8), (0-7.6)] 80.8 <0.001 0.6 (0.4, 0.9) (68)
Antisocial personality disorder 8 1,885 0.6 [(0.2-1.1), (0.1-1.3)] 8.6 0.363 1.4 (0.8, 2.3) (68)
Schizoid personality disorder 8 1,936 0.6 [(0-1.9), (0-5.5)] 83.0 <0.001 1.1(0.7, 1.5) (68)

I, Residual heterogeneity; QE, Cochran’s Q statistic for significance of the residual heterogeneity; 95% Cl, 95% Confidence Intervals; 95% PI, 95% Prediction intervals.

and the British National Psychiatry Morbidity Survey 2000 (66).
A direct comparison between epidemiologic/ community- and
clinic-based samples was not made, due to the stark difference
in numbers, as also, more fundamentally, study conceptualisation
and design. Reports from the ECA survey highlight the instability
in primary and comorbid diagnoses in community surveys
(65, 71), perhaps influenced by recall bias and reporting
variations due to stigma (69). The ECA studies (65, 71) reported
comorbidities including mood disorders, anxiety disorders,
substance use disorders, schizophrenia, and schizophreniform
disorders. Those with a stable diagnosis across waves 1 and
2 had lower age of onset and higher rates of depressive and
anxiety disorders, substance use and schizophrenia (71). The
Singapore national mental health surveys (69, 70) described
comorbidity patterns of psychiatric disorders as well as medical
disorders. The study from Iran (68) found OCD to be highly
comorbid with depressive and anxiety disorders; they also
reported prevalence of comorbid severe mental illness (bipolar
disorder, schizophrenia) and epilepsy. The British study (66, 67)
described various substance use comorbidity patterns and a
screening report on personality disorders with OCD. Overall,
these studies reported prevalence of depressive disorders, the
most common comorbidity, ranging from 14 to 43%. Rates of
anxiety disorders varied (Specific phobias: 5-46%, GAD: 5-31%,
Social phobia: 8-25%, Panic disorder: 6-26%). The prevalence
of schizophrenia was between 2 and 3%, except for a higher
prevalence of 17.9% reported in wave I of the ECA study
(65). However, this study had a substantially lower number
of individuals (<12%) with a “stable” diagnosis of OCD (71).
The rates of alcohol and substance use disorders varied widely
across studies.

GRADE Based Evaluation of the Pooled

Prevalence Estimates for Comorbidities
The GRADE (Grading of Recommendations Assessment,
Development and Evaluation) approach was primarily designed

for clinical practice guidelines. No formal guidelines exist for
applying these to systematic reviews of prevalence (72). We
have adapted Iorio’s et al. (73) suggestions for operationalization
of the GRADE approach for prognosis estimates. The Tables
1, 2 in Supplementary File 5 presents the GRADE scoring for
pooled estimation of each comorbid condition. The findings are
summarised below.

Risk of Bias

Stringent selection criteria substantially reduced the risk of bias.
For the meta-analysis, we included only studies that reported on
a clinical cohort of patients with OCD, who were not selected
(included or excluded) on the basis of any comorbidities. A
diagnosis of OCD and comorbid disorders was made using
standardised assessment instruments. In our estimation of
pooled prevalence rates, we have considered several covariates
by moderator analyses, as discussed earlier. Sensitivity analyses
were conducted with Baujat plots, influence plots and the leave-
one-out method. A considerable impact on the pooled prevalence
rate was found only for OCPD. The outlier study, in this case, was
removed in the final pooled prevalence estimation. For all other
comorbidities, outliers did not significantly change the pooled
prevalence estimates.

Inconsistency

Heterogeneity was considerable, and statistically significant,
across comorbidities except for ASD, Bulimia nervosa and ASPD.
As discussed, this may be due to variations in demographic,
socio-cultural, clinical characteristics and study methods. With
sub-group analysis for adult, vs. paediatric, studies, we have
accounted for some of these variables. Our selection criteria
required a minimum sample size of 100 OCD patients. Our
interest was to detect comorbidities at a low rate of 1%. The
included studies however varied in the sample sizes. Only one
study had a sample size of 100. A majority (49.5%) of the studies
had a sample size between 101 and 200, another 23.1% had a
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FIGURE 2 | Pooled prevalence rates by comorbidity.
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sample size of 201-300. Inconsistency may have impacted the
results of the meta-analysis.

Imprecision

This is possibly a problem with select comorbidities. The
pooled prevalence rates (across adult and paediatric studies)
have wide confidence intervals for OCRDs, varying from <5
to >25% for any OCRD; <1->6% for BDD, and ~1->7%
for Trichotillomania. If we consider only studies on adults, the
confidence intervals widen, for any OCRD varying between ~6
and >30%; for BDD <1->7%; for trichotillomania between

~1 and >10%. Wide confidence intervals were also seen for
three comorbidities in the paediatric sub-group—MDD [17.1%
(95% CI 6.3-31.6)], Panic disorder [6.1% (95% CI 0.5-16.4)],
and ODD [12.5% (95% CI 2.3-28.7)]. Therefore, the pooled
prevalence rates for these comorbid disorders score low in terms
of precision.

Indirectness

The meta-analysis in this paper is generalizable to clinical
populations of patients with OCD. We have attempted to
compare pooled prevalence rates with those seen in community
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FIGURE 3 | Pooled prevalence rates by comorbidity in adult and paediatric subgroups.
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based studies, with comparable sample sizes of OCD patients,
however, such studies were only 6 in number. A large number
of community based studies were excluded because, expectedly,
they had much smaller numbers of OCD patients.

Publication Bias

Funnel plot, Egger’s test, and Begg’s test were used to
examine publication bias. Either of the two tests was
significant for schizophrenia/any psychotic disorder, OCPD
and narcissistic personality disorder. Funnel plots showed
asymmetry for dysthymia, agoraphobia, PTSD, any eating
disorder, and schizoid personality disorder. The pooled
prevalence rates for these comorbidities may therefore have
been affected by publication bias. Nearly 50% of the 91
included studies in the meta-analysis reported rates for
MDD, however, personality disorders, and psychotic disorders

were reported in <20% of the studies, suggesting that these
comorbidities are left out in the evaluation of comorbidities
in clinical studies, perhaps due to their comparatively
lower prevalence.

Three comorbidities (ASD, Bulimia nervosa and ASPD) had
a GRADE score 5 out of 5; most other comorbidities (n = 21)
scored a 4 out of 5, and the remaining (n = 12) scored a 3 out of
5. MDD and panic disorder also scored a 3 out of 5 for paediatric
studies. Based on ratings on the GRADE criteria, we interpret a
moderate to high confidence in the pooled prevalence rates for
comorbidities in OCD from our meta-analysis.

DISCUSSION

This is the first systematic review and meta-analysis to
examine comorbid disorders across the lifespan in individuals
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FIGURE 5 | Significant meta-regressions by mean age of onset of samples. Rates of GAD, Agoraphobia, ODD, PTSD & BDD are higher in samples with earlier mean
age of onset, while rates of Personality Disorders are higher in samples with later age of onset.

with OCD. The meta-analysed studies were clinic-based =~ We chose to report lifetime comorbidities in this paper, since
and reported original findings on individuals with OCD, these were reported in the largest number of studies. We
evaluated using standardised diagnostic interviews/instruments. ~ grouped the studies into adult and paediatric subgroups to
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FIGURE 7 | Significant meta-regressions by percentage of males within samples. The prevalence rates of Any Psychiatric liness & ODD are higher in samples with
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examine comorbidity rates from a lifespan perspective. Meta-  demographic (mean age, gender distribution), socio-cultural
analyses for individual comorbidities had high heterogeneity =~ (country of origin), and clinical (age of onset of OCD,
(P 80-98). High heterogeneity may reflect variations in illness severity) characteristics, besides differences in research
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TABLE 3 | Prevalence of comorbidities in obsessive-compulsive disorder in community surveys.

Study Country Total sample No. of OCD Sample Diagnostic Comorbidities
size individuals characteristics instrument i .
with OCD used D_epresswe A_nX|ety _Severe mental Others
identified disorders disorders iliness
Karno et al. (65) USA 18,5672 468 Adult Diagnostic 31.7% Phobia 46.5% Schizophrenia Alcohol
Epidemiologic interview Panic 12.2% abuse/dependence:
catchment area schedule (DIS) disorder 13.8% 24.1%
study Other drug
abuse/dependence: 17.6%
Torres et al. UK 8,580 114 Adult (16-74 Clinical 36.8% GAD 31.4% Schizophrenia Alcohol dependence
(66, 67) years), 35% interview Agoraphobia/Panic  2.6% 20.2%
British national males schedule— disorder 22.1% Any drug dependence
psychiatric revised (CIS-R) Social phobia 13.5%
morbidity & Structured 17.3% Cannabis dependence
survey of 2000 clinical interview Specific 11.5%
for axis-|I phobia 15.1% Personality disorders
disorders (screening criteria) 74%
(SCID-IN)
Mohammadi Iran 25,180 444 Adult (Mean Schedule for 14% Simple phobia Bipolar disorder | Epilepsy 6.8%
et al. (68) age affective 10.8% 0.5% PTSD 1.1%
37.24/-6.6 disorders and Social phobia Bipolar 1 2.5% Somatoform
years) 50.3% schizophrenia 8.1% Schizophrenia2.3%  disorder 0.9%
males Panic disorder
6.5%
GAD 5.2%
Subramaniam Singapore 6,616 230 Adult Composite 26.8% GAD 12.3% Bipolar disorder Alcohol dependence
et al. (69) international 10.5% 2.1%
Singapore diagnostic Physical comorbidity
mental health interview 51.6%
study 2010 version 3.0 Chronic pain 21.8%
(CIDI 3.0) Respiratory conditions
17.4%
Hypertension 10.8%
Subramaniam Singapore 6,126 217 Adult 49.6% CIDI 8.0 28.2% GAD 9.9% Bipolar disorder Alcohol dependence:
et al. (70) males 12.2% 0.9%
Singapore Nicotine dependence:
mental health 4.6%
study 2016 Physical comorbidity*:

52.3%

Chronic pain 33.2%
Hyperlipidaemia 15.3%
Hypertension 13.2%

Comorbidity characteristics have been further reported in another ECA paper (71) that compares and estimates the impact of diagnostic stability on comorbidity patters.
"For e.g., hypertension, hyperlipidemia, diabetes, asthma, chronic pain, cardiovascular disease, ulcer, thyroid disease, cancer.
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methods (study design, recruitment source, decision-making
processes, measurement errors, recall biases in reporting
lifetime comorbidity etc.). Interestingly, heterogeneity was
statistically non-significant for ASD, bulimia nervosa and anti-
social personality disorder (ASPD). Based on the GRADE criteria
(risk of bias, inconsistency, imprecision and indirectness, and
publication bias) we report a moderate to high confidence in the
presented pooled estimates.

Comorbid Disorders in OCD

Lifetime psychiatric comorbidities were present in 69% of
the pooled sample. All comorbidities were manifold times
higher than general population prevalence expected for the
individual disorders (49-55, 57, 59-64, 74, 75). Overall rates
were slightly (although non-significantly) higher in adult (71%)
vs. paediatric (64%) subgroups, which stands to reason given
that lifetime rates were being noted, and as paediatric OCD
is known to persist long-term in ~40% of cases (76). Mood
disorders, anxiety disorders, NDDs and OCRDs were the most
common comorbidities. Bio-psycho-social commonalities across
these disorders spanning genetic, temperamental (32, 33), and
neuropsychological vulnerabilities (77) plausibly account for
these observations. Community based surveys on adults were
similar to clinic-based studies in terms of the most common
comorbid disorders (depressive disorders followed by anxiety
disorders), however, at much lower prevalence rates.

Comorbidity Patterns in Adult and
Paediatric Subgroups

Commonest lifetime comorbidities differed across adult and
paediatric subgroups. Anxiety disorders were the most common
in children, vs. mood disorders in adults. These perhaps
reflect etiopathological origins and natural history of these
disorders. Anxious temperament traits such as high harm
avoidance (78) and shyness/behavioural inhibition (79) are
seen in children with anxiety disorders and OCD. As such,
a shared developmental/temperamental vulnerability may lead
to emergence of both disorder types at a young age (80, 81).
Compulsive behaviours possibly provide anxious youth with
increased perceived control over uncertainty, given that they have
less direct control over their environment than adults (80). A
shared vulnerability to anxiety could also explain our findings
of an association between lower AOO of OCD and higher
comorbid rates of GAD. In comparison, onset of mood disorders
(regardless of OCD comorbidity) tends to occur after that of
anxiety disorders, and often in adulthood (82). The high lifetime
prevalence of mood disorders in adults could suggest a secondary
impact of OCD over time, i.e., resultant from cumulative patterns
of avoidance, increased negative emotional states, impairment,
and reduced quality of life.

The similarity between NDD comorbidity rates across
adult and paediatric subgroups is potentially unexpected, and
subsequently worthy of discussion. It is generally believed
that NDD comorbidities are more prevalent in children
than adults with OCD. This would be reflected in rates of
current comorbidity, as opposed to our examination of lifetime
comorbidity in this meta-analysis. The youngest sample (83)

in this meta-analysis had a mean age of around 12 years,
therefore the pooled sample had crossed the typical age of
onset/presentation for ADHD and tic disorders (84). Similar
lifetime rates for NDDs in children and adults with OCD suggest
a neurodevelopmental continuum in the etiopathogenesis of
this disorder.

Comorbidity rates of ASD could be reliably pooled only
from paediatric studies. ASD and OCD are often difficult to
differentiate in young children due to an inadequately developed
verbal repertoire to express experiences of obsessions, and the
phenomenologically similar repetitiveness and inflexibility in
behaviours (85). According to our analysis, around 6% children
with OCD may have comorbid ASD. The reverse comorbidity,
i.e., OCD in children with ASD, is almost double (86).

Childhood OCD affects not only the individual child, but
invariably also involves primary caregivers, by means of family
accommodation (87). Moreover, therapists and parents often
find it challenging to differentiate avoidance, and anxiety-
related impairment from, say, oppositional behaviours. In this
context, a comorbid ODD rate of 12% indicates the need for
comprehensive functional behavioural analysis, as well as a
careful psychotherapeutic plan that ties in treatment components
for both disorders (88).

Age Trends in Comorbidity

To better understand comorbidities across the lifespan, we used
two age related variables, AAA and AOO, in moderator analysis
by meta-regression. An increasing AAA was associated with an
increase in prevalence of MDD, panic disorder and SUDs, and
a decrease in prevalence of GAD and psychosis. An increase in
AOO was associated with an increase in prevalence of personality
disorders and a decrease in prevalence of GAD, PTSD, BDD,
ODD, and agoraphobia. These trends are clinically informative
in guiding inquiry for comorbidities.

The typical onset for MDD (82), panic disorder (89), and
SUDs (90) is around early adulthood. We found the same
when they were comorbid with OCD. It is possible that the
detrimental psychological impact of a chronic and disabling OCD
manifests around the stressful period of transition to adulthood
in the form of depressive and panic disorders or as maladaptive
coping with substance use. Personality disorders may reflect
another vulnerability profile wherein OCD is triggered during
a stressful transition to adulthood. In contrast, anxiety related
comorbidities (GAD, PTSD, agoraphobia) decrease with a
later AOO. As discussed earlier, these seem to emerge from
shared developmental/temperamental vulnerabilities between
OCD and anxiety disorders in youth. The interactive influences
of childhood traumatic experiences, dissociative experiences,
and vulnerabilities to anxiety are interesting in this regard (91,
92). Consistent with their emergence in young childhood and
adolescence, comorbidity rates for ODD and BDD also fell with
later AOO.

The above discussion suggests that clinicians should be
aware of NDD comorbidities throughout the life span, while
also considering higher risk of disruptive behaviours in young
children, OCRDs (BDD), PTSD, and anxiety disorders (GAD) in
children and adolescents, and the emergence of mood/anxiety,
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substance use, and personality disorders during the transition
to adulthood.

Gender Differences in Comorbidity

Consistent with previous research indicating greater comorbidity
risk in males compared to females (24, 93), samples with a higher
proportion of males were associated with higher comorbidity
rates of any psychiatric disorder, ADHD, bipolar disorder,
psychosis, specific phobia, agoraphobia, and ODD. Surprisingly,
we did not find a higher prevalence of tic disorders and substance
use disorders among males. The lack of a gender association in
mood and anxiety disorder prevalence was also consistent with
previous work (24, 93, 94); however, unlike previous reports,
we did not find a higher prevalence of eating disorders in
females (95).

lliness Severity may Preclude a Diagnosis

of Certain Comorbidities

We found that a high illness severity was associated with low
comorbidity rates for tic disorders, panic disorder, OCRDs,
anorexia nervosa and OCPD. Our finding on tic disorders is in
line with previous research in that tic-related OCD severity was
either comparable (11, 96) or measured as being lower (97) than
non-tic related OCD in baseline measures. In fact, a longitudinal
study recorded higher rates and a shorter time to remission in
youth with OCD, suggesting that developmental processes that
result in a natural remission of tics possibly impact comorbid
OCD outcomes as well (98).

There may also be a practical clinical explanation for
these findings. As these comorbidities have phenomenological
overlap with OCD—repetitive thoughts/urges/behaviours in tics,
OCRDs, anorexia nervosa and OCPD; distressing anxiety in
panic disorder—clinicians may be more likely to subsume
comorbid symptoms under the OCD diagnosis in those
with a severe illness. For example, if an individual’s panic
attacks are understood as resulting from the excessive anxiety
triggered by obsessions, they might not be identified as a
distinct comorbidity. Similarly, certain motor or vocal tics may
be mistaken for compulsive behaviours triggered by sensory
phenomena, while cognitions driving OCRDs, anorexia nervosa
and OCPD may be identified as obsessive in nature. On the other
hand, clinicians who conceptualise these disorders as distinct
comorbid phenomena may rate a lower severity for OCD when
contributions from comorbidities are disregarded. It is implied
that diagnostic evaluation be done over multiple consultations
and repeated in follow-up for clarity on phenomenological and
comorbidity profile.

Comorbid Personality Disorders in OCD

Personality disorders were prevalent in ~35% of the pooled
sample from studies on adults with OCD. While this rate was
lower than mood disorders (54%), it was similar to anxiety
disorders (32%). OCPD was the most common personality
disorder (17%), followed by anxious-avoidant personality
disorder (AAPD) (9%), and borderline personality disorder
(BPD) (9%). Given these high comorbidity rates, it is noteworthy
that <15% studies on adult OCD reported personality disorders.
An earlier meta-analysis reported OCD to have a higher

probability of comorbid personality disorders, in comparison
to anxiety disorders (99). A report from the Nepean OCD
study suggested that comorbid OCPD is associated with
prominent symptoms, intense co-occurring psychopathology,
and greater distress (100). In another systematic examination
of clinical correlates of comorbid personality disorders in
OCD, phenomenological and mood disorder comorbidity related
differences were reported across OCPD, BPD, and AAPD (101).

Implications
This is, to our knowledge, the largest meta-analysis of OCD
comorbidity over the lifespan. Lifetime comorbid psychiatric
illness is the rule rather than the exception in OCD, regardless of
age. This may reflect common underpinnings across psychiatric
disorders (102), overlapping phenotypes and/or sequelae of
OCD pathology. In this context, information from our meta-
analysis on base rates of common comorbid disorders with
OCD would improve their identification and overall diagnostic
efficiency (103). Our findings suggest that age, both of onset
and at assessment, is a relevant factor influencing comorbidity
profile and thereby, also treatment. Clinicians must screen for
neurodevelopmental disorders in both children and adults, for
anxiety and obsessive-compulsive related disorders in children,
and for mood, substance-use, and personality disorders in
adults. A high prevalence of comorbid personality disorders
emphasises the need to include these in the clinical evaluation
of all adults presenting with OCD. Males have a higher risk for
comorbidity with NDDs, SMIs, and certain anxiety disorders.
Several phenomenologically similar comorbidities such as tic
disorders, OCRDs, OCPD, anorexia nervosa, and panic disorder,
may be missed in individuals with a severe OCD. This suggests
a need to track not only diagnostic severity over time, but also
symptom profiles, for a more definitive comorbidity assessment.
High heterogeneity values in our analyses, and consequent
wide prediction intervals, result from a high inter-study
variability. These persist even with sub-group analyses for
paediatric vs. adult studies. Quality-controlled, multi-centre,
large studies, using prospective designs are needed to evaluate
comorbidities in OCD comprehensively.

Limitations

The following limitations in our research are noted. First,
paediatric samples were under-represented compared to adults,
likely due to general limitations in the extant literature on
childhood OCD and our selection criteria requiring a OCD
sample size of >100. Second, comorbidity evaluation was
not consistent across studies, with several comorbidities not
commonly reported in paediatric OCD studies (e.g., bipolar
disorder, OCRDs, eating disorders, PTSD, psychosis) and only
one adult study recording comorbidity rates for ASD. Third, a
more nuanced lifespan examination of comorbidities was not
possible given the nature of included samples and a lack of studies
representing the elderly population with OCD. Fourth, several
studies did not explicitly state assessment of lifetime vs. current
comorbidities. To maximise data utilisation from the studies we
treated all studies unclear in this regard as reporting lifetime
comorbidity rates. Fifth, we did not find enough no. of studies
that reported medical/neurological comorbidities. Sixth, due to
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lack of clarity on their use of standardised assessments, several
large samples (e.g., registry based datasets), were not represented.
Seventh, we could include only clinic-based studies for meta-
analysis, given the conceptual differences from community-
based studies of which there were only a few with substantial
numbers of individuals with OCD. The results of the meta-
analysis are generalizable, therefore, to treatment-seeking clinical
populations. However, clinic-based studies may suffer from
Berkson’s bias (104), i.e., clinical samples of OCD are more likely
to be comorbid and therefore may show higher comorbidities
compared to general population or community settings. Eighth,
given the aims and nature of epidemiologic research, our
inclusion Criteria for a sample size of >100 individuals with
OCD would have resulted in the exclusion of a large number of
community-based studies, especially those that assessed children
and adolescents. Finally, while outside of the scope of the current
paper, it is notable that several other factors may influence
comorbidity rates, including study design, year of publication,
country of origin, and socio-cultural differences.

Future Directions

It would be useful to study comorbidity patterns uniformly, using
standardised diagnostic instruments, across multiple centres.
Prospective follow up of large clinical and community cohorts
of OCD, would enable one to track development, onset and
evolution of comorbidity, and identify putative risk factors
that may inform better interventions, including prevention
strategies. Such systematic data may also inform further study
into phenomenological/ clinical endophenotypes of obsessive-
compulsive disorder.

CONCLUSION

In this first meta-analysis on comorbidities in OCD across
the lifespan we found that more than two thirds of patients,
children or adults, have comorbid disorders. NDDs are equally
prevalent in children and adults, whereas anxiety disorders
(children > adults) and mood disorders (adults > children)
show age related variations. Age at assessment, gender, age
of onset, and illness severity are significant factors impacting
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