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ABSTRACT

Objective: To estimate the worldwide prevalence of
obsessive-compulsive disorder (OCD), examine whether
women are at greater risk than men, and explore other
potential moderators of OCD prevalence to explain
variability in community-based epidemiologic studies.

Data Sources: An electronic search of PsycINFO and
PubMed was conducted until January 2017, without

date or language restrictions, using the keywords OCD,
epidemiology, and prevalence. The search was supplemented
by articles referenced in the obtained sources and relevant
reviews.

Study Selection: Studies were included if they reported
current, period, and/or lifetime OCD prevalence (diagnosed
according to an interview based on DSM or ICD criteria) in
representative community samples of adults aged 18 years
or older. A total of 4,045 studies were retrieved, with 34
studies ultimately included.

Data Extraction: OCD prevalence was extracted from each
study alongside 9 moderators: gender, year, response rate,
region, economic status, diagnostic criteria, diagnostic
interview, interviewer, and age.

Results: The overall aggregate current, period, and lifetime
OCD prevalence estimates were 1.1%, 0.8%, and 1.3%,
respectively. In a typical sample, women were 1.6 times
more likely to experience OCD compared to men, with
lifetime prevalence rates of 1.5% in women and 1.0% in
men. There was also a trend toward younger adults’ being
more likely to experience OCD in their lifetime than older
adults. All findings demonstrated moderate heterogeneity.

Conclusions: Women are typically at greater risk of
experiencing OCD in their lifetime than men.
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P ast research has found anxiety disorders to be the sixth
leading cause of disability worldwide,! resulting in
increased health care service utilization and greater work
absenteeism, particularly in women.? One disorder that has
gained considerable recognition is obsessive-compulsive
disorder (OCD), which is characterized by the presence of
obsessions (ie, intrusive thoughts, images, or urges) that are
mitigated by compulsive behaviors or mental acts aimed at
remediating distress.®> This condition was originally classified
as an anxiety disorder but has undergone significant revision
with the publication of the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition (DSM-5), in which it is now
its own diagnostic entity (obsessive-compulsive and related
disorders). Regardless of its conceptualization, this disorder
is now thought to be more common than once imagined*—
although individual prevalence estimates range anywhere from
<0.1%’ to 4.6%.°

The prevalence of this condition is concerning given that
obsessions and compulsions impose serious economic and
psychosocial hardships. For example, OCD has been associated
with impaired quality of life, lower marriage rate, loss of work
productivity or unemployment, and adverse effects on family
members.”!2 The broad comorbidity and chronicity of OCD
further accentuate functional impairments and complicate
treatment trajectories.'® To make matters worse, OCD rarely
occurs in isolation, with up to 92.3% lifetime comorbidity in
treatment-seeking individuals,'* with anxiety, depressive, and
eating disorder comorbidity most common in women and
psychotic, developmental, and autism spectrum disorders
and attention-deficit/hyperactivity disorder most common in
men."> Comorbidity in OCD is associated with greater anxiety
and depressive symptoms, suicidal behaviors, and previous
treatment.'*

Although the DSM-5 points to a slightly greater prevalence
rate in women than men,’ past reviews are inconsistent, citing
either a slight increase in women,'® an approximately equal
gender ratio,!” or an inconsistent sex-specific OCD prevalence
rate.'® Results from individual studies have likewise been mixed,
with some demonstrating considerably higher prevalence for
women than men,'?~?® others showing only slightly higher
prevalence in women,>?*-* others finding no difference,***! and
even some showing slightly higher prevalence in men.3%314243
These inconsistencies have frustrated strong conclusions
concerning the prevalence of OCD—and particularly whether
women are at greater risk.

The present meta-analysis addresses these concerns by
meta-analytically synthesizing extant prevalence estimates and
quantifying variation across samples. Our primary goal is to
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Clinical Points

B This study is the first to provide a meta-analytic estimate
of the worldwide prevalence of obsessive-compulsive
disorder (OCD) in men and women.

B Women were 1.6 times more likely to suffer from OCD
at some point in their lives compared to men, with
aggregate lifetime prevalence estimates of 1.5% and 1.0%,
respectively, in women and men. Gender differences vary
moderately from sample to sample.

B Future research is needed to clarify the genetic and
environmental factors driving gender differences in
prevalence and symptom expression in OCD and whether
these factors are specific to OCD or represent a more
general susceptibility to mood and anxiety disorders in
women.

estimate the prevalence of OCD in the general populace
and to adjudicate whether women are truly at greater risk
than men. However, as a secondary goal, we also carry out
exploratory moderator analyses evaluating claims as to
whether prevalence has been increasing over time, differs
across regions, or is impacted by measurement decisions,
such as the diagnostic criteria or interview used. We feel
these to be important questions as their answers will provide
valuable information pertaining to the rates of OCD in
community samples independent of treatment seeking.*

METHODS

Literature Search

We followed the Preferred Reporting Items for Systematic
Review and Meta-Analyses (PRISMA) guidelines.** We
conducted a search of the online resources PsycINFO
and PubMed using the Boolean search phrase: (“obsessive
compulsive disorder” OR “obsessive-compulsive disorder”
OR “OCD”) AND (“epidemiology” OR “prevalence”). The
search was conducted until January 11, 2017, without
date or language restrictions and was supplemented by
all relevant reference sections and epidemiologic reviews
within this area. The first author screened all abstracts and
read the full text of all articles being considered for study
eligibility.

Inclusion and Exclusion Criteria

For inclusion, a study was required to (a) be an original
study assessing a representative community sample at
either the regional or national level; (b) use a diagnostic
interview according to DSM or ICD criteria (with the whole
population interviewed or a 2-step survey methodology);
(c) report current (1-week, 1-month), period (6-month,
12-month), or lifetime estimates of OCD prevalence; and
(d) include participants aged 18 years or older.

All studies in which diagnoses were based on
retrospective chart review, clinical records, or insurance
claims were excluded, along with studies diagnosing OCD
according to self-report surveys. Studies examining the

prevalence of OCD 'in children and/or adolescents were
excluded as we were interested in the prevalence of OCD in
adults. Furthermore, studies in which all respondents were
over the age of 65 years were excluded, along with studies
with restricted age ranges (eg, 18-24 years, reports from
a birth cohort at a specific age). We also excluded studies
targeting non-community samples or special populations
(eg, outpatients, university students, military populations,
patient populations, ethnic subgroups).

Data Extraction

The first author extracted the following data from
each article: author name, year of publication, sample
size, sample gender makeup (female, male, mixed), OCD
prevalence, country/region, diagnostic interview (eg,
Composite International Diagnostic Interview [CIDI],
Mini-International Neuropsychiatric Interview [MINI],
Diagnostic Interview Schedule [DIS]), diagnostic criteria
(eg, DSM-II1, DSM-III-R, DSM-1V, ICD-10), and prevalence
measurement window (current, period, lifetime). In cases in
which a given study reported only prevalence separated by
gender, the aggregate estimate was calculated by combining
those groups to produce a mixed estimate used in our
secondary analyses, treating samples containing only one
gender as a 100% mixture in one direction or the other.

Moderator Analyses

As stated earlier, our primary goal was to estimate the
aggregate prevalence of OCD and evaluate its relative
risk in women compared to men. However, 8 additional
moderators were also considered on an exploratory basis,
including (a) year of publication, (b) region in which the
study was conducted, (c) response rate for the study, (d) age,
(e) interviewer, (f) economic status of the country where
the study was conducted, (g) diagnostic criteria, and (h)
diagnostic interview.

Following Baxter et al,* response rate was categorized
as low (<60%), average (60%-79.9%), or excellent (80%
and higher). For age, there was significant variation in the
reported ranges, with the most common being either 18-34,
35-54, and 55+ or 18-24, 25-44, and 45-65 years. These age
groupings—or other groupings that could be combined to
approximate them—were recoded by the first author into
coarse categories corresponding to young adults, middle-
aged adults, and older adults. The individual administering
the interview was coded as either a trained interviewer (eg,
lay person), student/allied mental health practitioner (eg,
psychology or sociology students, medical students, social
workers, psychiatric nurses), or a clinician (eg, physician,
psychologist, psychiatry intern or psychiatrist). Finally,
World Bank income classifications of developing, emerging,
or developed were used to code country economic status.*®

Due to the small number of studies and variation in
reporting standards across variables, each moderator was
considered in a separate model. This allowed us to maximize
the number of studies incorporated into any given model,
thereby maximizing statistical power.

1’45
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Quality Assessment

To assess study quality, the first author generated
a 10-point checklist to assess bias pertaining to key
methodological criteria. Standardized and reliable quality
assessment tools specifically designed for epidemiologic
studies*®?” were modified and expanded to include
additional questions pertaining to the specification of
eligibility criteria and diagnostic interview administration.
Quality ratings from 0 to 10 for each study are provided (see
Table 1), with higher scores reflecting higher-quality studies.
Below are the exact questions and scoring information:

1. Was the target population clearly defined? Were
demographic characteristics of the study population
given? (eg, age, sex, ethnicity, income; not reported
in the article/only one of the above listed =0, two or
more of the above listed=1)

2. Were the eligibility criteria clearly specified?
(neither specified in the article=0, inclusion or
exclusion criteria clearly specified=1)

3. Was either of the following ascertainment methods
used? (must be one or the other)

a. Probability sampling OR
b. Entire population surveyed (unclear/no, or
convenience sample used =0, yes=1)

4. Was the response rate adequate? (eg, below 70%/not
reported=0, 70% or higher=1)

5. Was information included about people who
completed the study versus those who refused?

For instance, did they differ on any demographic
variables? (no/not reported in the article=0, yes=1)

6. Was the sample representative of the target
population? (no/unclear=0, yes=1)

7. Were data collection methods standardized? (no/
unclear=0, yes=1)

8. Were validated criteria used to assess for the
presence/absence of disorder (OCD)? (eg, validated
scale or diagnostic tool; no/unclear =0, yes=1)

9. Who administered the diagnostic interview?
(trained lay person/not reported =0, trained
clinician/researcher/allied mental health worker or
trainee=1)

10. Were the OCD prevalence estimates given with
confidence intervals or standard errors (not
reported =0, reported=1)

Effect Size Calculation and Analysis

Fully Bayesian multilevel binomial regression models
were used, implemented using brms 2.9.0°%°7 within R
3.5.2.°% No effect size calculations were needed prior to
analysis as the models themselves were fit using the sample
size and the number of individuals with OCD in that sample.
Prevalence was estimated within each model as a logit-
transformed proportion,* but has been back-transformed
and reported as a percentage for ease of interpretation. Each
model incorporated random intercepts (and slopes, when
appropriate) accounting for variability across samples, which

OCD Prevalence and Gender

Figure 1. Flowchart of Studies Included in the Meta-Analysis

Studies identified using
PsycINFO and PubMed
(4,045)

—> Duplicates removed (749)

Abstracts reviewed Excluded as not relevant
(3,296) (2,838)

A,

Full-text articles assessed Full-text exclusions (444)

for eligibility Special population
(458) (eg, veterans, inpatients; 295)
Age < 18y (65)
v Report on same sample/data (40)

Studies identified through Review articles (19)

review articles/reference
review/expert
consultation
(20)

Retrospective review of medical registry/
hospital admissions/database (15)

No diagnostic interview/self-report
screening questionnaire/obsessive-
compulsive symptom dimensions (6)
Birth register/restricted age range (3)

A

No access (1)

Prevalence studies in adults
(34, with 34
independent prevalence
estimates)

were in-turn used to calculate prediction intervals.®® For
our primary analyses—calculating the overall prevalence
of OCD and evaluating gender differences—we desired
estimates for each measurement period (current, period,
or lifetime). Rather than fitting separate models, we used
multivariate models treating each period as a separate
dependent measure while accounting for correlations
between these estimates. Models addressing gender
differences included only samples made entirely of women
or entirely of men (ie, excluding mixed samples). The
resulting output was used to estimate both the prevalence
within each population and the relative risk for women as
compared to men.

All other analyses used instead the mixed lifetime
prevalence estimates that were reported in text or calculated
manually using the reported estimates. Bayes factors were
calculated for each moderator analysis evaluating evidence
for inclusion of the relevant variable, although we adopt
a holistic view and report predictions from the model
incorporating the relevant moderator alongside those
values. Tests of publication bias were not undertaken owing
to the fact that their underlying assumptions are not readily
applicable to prevalence estimates (see Borenstein®![P173]),
Further information pertaining to our modeling approach
is provided in Supplementary Appendix 1 and described in
greater detail elsewhere.52-%
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OCD Prevalence and Gender

Table 2. Summary of Moderator Analyses for Lifetime OCD Prevalence?

No. of Prevalence, %  Difference, % 0Odds Ratio Bayes
Moderator Estimates (95% Cl) (95% Cl) (95% Cl) Factor®
Gender (current) 1.0 (+)
Male 9 0.9(0.5t0 1.8)
Female 9 1.1(0.6t02.2) 0.2(0.0t00.5) 1.2(1.0to 1.5)
Gender (period) 322 (+)
Male 15 0.7 (0.5to0 1.0)
Female 15 1.0(0.7to1.4) 0.3(0.1t00.6) 14(1.2t01.9)
Gender (lifetime) 441 (+)
Male 21 0.9 (0.6, 1.4)
Female 22 1.5(1.0to2.1) 0.5(0.2t00.9) 1.6 (1.2t0 2.0)
Year 26 1.00(09to1.1) 429(-)
Region 49 (-)
North America 5 2.1(1.1t03.8)
Asia/Pacific 11 1.2(0.8t02.0) 0.8(-0.4t02.5) 0.6 (0.3to0 1.3)
Europe 5 14(0.7t029) 0.6(-1.0t02.4) 0.7(0.3to 1.7)
Middle East 3 14(06t034) 06(-1.3t024) 0.7 (0.3t0 1.9)
Diagnostic criteria 14(-)
ICD-10 3 0.7 (0.3to0 1.6)
DSM-III 13 15(09t024) 0.8(-0.2t01.8) 2.3(0.8t06.2)
DSM-IV 10 1.2(0.7to2.1) 0.5(-0.5t01.5) 1.9(0.7t05.2)
Diagnostic interview 1.0 (+)
CIDI 12 0.9 (0.5t0 1.6)
DIS 1 16(09t02.8) 0.6(-03t01.9) 1.7 (0.8t03.7)
Response rate 2.3 (=)
Average (60%-79%) 7 1.5(0.8t02.9)
Excellent (80%) 10 14(0.8t02.5) 0.1(-1.2t01.6) 0.9(04t02.2)
Age© 6.9 (-)
Young adult 6 2.7(20t03.8)
Middle age 7 26(20to36) 0.1(-04t00.7) 1.0(0.8t01.2)
Older adult 7 20(14t029) 0.7(0.0to1.4) 0.7(0.5t0 1.0)
Interviewer 14(-)
Clinician 4 1.7 (0.7 t0 3.8)
Trained interviewer 10 1.7(1.0to3.1) 0.0(-1.6t02.1) 1.0(0.4t02.7)
Student/AMHP 6 0.9(04t02.0) 0.8(-0.5t02.8) 0.5(0.2t0 1.5)
Economic status 24 (-)
Developed 19 1.3(0.9t0 2.0)
Emerging 6 1.5(0.8t03.00 0.2(-0.7to1.7) 1.2(0.5t0 2.5)

aCurrent and period estimates are also provided for gender.

bBayes factors were calculated by comparing models inclusive of each moderator to a comparable
model excluding that moderator; “+” means the reported value supports inclusion and “~" means
the reported value supports exclusion. Bayes factors for gender were instead calculated using the
Savage-Dickey method, permitting separate values for each measurement window.

“Excludes the outlier identified in text—a comparable model including the outlier is reported in text

and corresponds to a Bayes factor of 39.5 in support of the null model.

Abbreviations: AMHP =allied mental health practitioner, CIDI=Composite International Diagnostic
Interview, DIS = Diagnostic Interview Schedule, OCD = obsessive-compulsive disorder.

to 2.1%) than in men (mean=0.9; 95% CI, 0.6 to 1.4),
resulting in a difference of 0.5% (95% CI, 0.2% to 0.9%).
Supplementary risk ratios calculated for lifetime estimates
revealed women are 1.6 (95% CI, 1.2 to 2.0) times more likely
than men to suffer from OCD at some point in their lives.
However, the prediction interval surrounding this value
ranged from 0.7 to 4.0, suggesting variance in the underlying
“true” gender effects. As summarized in Table 2, current and
period estimates demonstrated a similar pattern, although
this pattern was less compelling within the former, owing to
the small number of current estimates.

Age group. Due to heterogeneous reporting of age
categories across the included studies, estimates were loosely
categorized into young adult, middle-aged, and older adult.
Whereas the young adult (mean=2.7%; 95% CI, 2.0% to
3.6%) and middle-aged (mean =2.6%; 95% CI, 2.0% to 3.4%)
groups demonstrated minimal difference in prevalence
(mean=0.1%; 95% CI, —0.4% to 0.7%), the older adult group

presented a slight numerical reduction in lifetime prevalence
(mean=2.3%; 95% CI, 1.5% to 3.5%). Nonetheless, the
magnitude of the difference between the younger and older
adults was small and highly uncertain (mean =0.4%; 95%
CI, -0.7% to 1.3%). As noted in Table 2, an omnibus Bayes
factor comparing this model to a model excluding age found
strong support against age as a moderator.

However, inspection of the data contributing to each
estimate revealed an apparent outlier within this model:
Whereas most studies depict a common pattern with
younger adults demonstrating similar lifetime prevalence
to middle-aged adults, either of whom demonstrate greater
lifetime prevalence than older adults, Canino et al** present
instead a strikingly linear increase in lifetime prevalence,
with older adults demonstrating over twice the probability
of having suffered from OCD (5.3%) relative to younger
(1.9%) or middle-aged (2.5%) participants. This pattern
is striking for two reasons. First, all remaining studies in
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Figure 3. Forest Plots Depicting (A) OCD Prevalence by Gender and (B) Corresponding Risk Ratios for the
Lifetime Measurement Period?

A. Prevalence

Study (First Author) Nm Ng Prevalencey Prevalencer
Wells2® 504 994 1.4(07t023) 3.1(2.2t04.2) X
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[ [ |
0 4 8
Prevalence (%)
B. Risk Ratios
Study (First Author) Ny Ne Risk Ratio
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Canino® 654 859 1.1(0.7t01.8) ——
Karno?2 7,617 10,954 1.5(1.2t01.8) L
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Lee® 1,490 1,644 1.2(0.8t01.8) —Xe—
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[

1.0

25
Risk Ratio

5.0

@Prevalencer and dark gray represent OCD prevalence rates (%) for women; Prevalencey, and light gray represent OCD prevalence rates (%)
for men. Points and error bars reflect model estimates and corresponding 95% Cl; the prevalence or risk ratio reported by a given article
is instead marked with an “X” Polygons reflect the aggregate estimate and corresponding 95% Cl, whereas the line radiating from the
polygon reflects the 95% prediction interval.

Abbreviations: N =number of female subjects, Ny, =number of male subjects, OCD = obsessive-compulsive disorder.
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this model demenstrate at least some degree of reduction
in lifetime prevalence for older as compared to younger
adults (smallest reported difference=0.2%2%2428). Second,
the lifetime prevalence reported for older adults in Canino
and colleagues® sample is almost twice the prevalence
estimate of its nearest competitor and over 3 times the
lowest prevalence estimate despite having one of the
lower prevalence estimates within their younger sample;
the difference between either the younger or middle-aged
adults and older adults is likewise much larger than for other
studies, suggesting a multivariate outlier.

For this reason, we refit our model excluding Canino et
al.*® A similar pattern was observed within this subsample,
with younger (mean=2.7%; 95% CI, 2.0% to 3.8%) and
middle-aged (mean=2.6%; 95% CI, 2.0% to 3.6%) adults,
again demonstrating minimal difference in prevalence
(mean=0.1%; 95% CI, -0.4% to 0.7%), but now with
the older adult group presenting a much lower lifetime
prevalence estimate (mean=2.0%; 95% CI, 1.4% to 2.9%).
The difference between younger and older adults was also
more compelling (mean=0.7%; 95% CI, 0.0% to 1.4%). Put
differently, this model suggests that younger adults are 1.4
(95% CI, 1.0 to 1.8) times more likely to have been diagnosed
with OCD in their lifetime than older adults. However, given
that this finding is both small and predicated on exclusion of
an apparent outlier, we urge caution in its application. In fact,
despite the observed difference between younger and older
adults in our parameter estimates, the corresponding Bayes
factor still supports exclusion of age as a moderator—albeit
only weakly. Additional data are necessary before strong
conclusions may be drawn.

DISCUSSION

The current study is—to our knowledge—the first to
provide a meta-analytic estimate of the worldwide prevalence
of OCD in men and women. Our primary goal was to
evaluate the prevalence of this condition and to determine
whether women are truly at greater risk than men. As a
secondary goal, we also evaluated 8 additional exploratory
moderators to isolate potential sources of heterogeneity
within these prevalence estimates. Our aggregate lifetime
prevalence estimate of OCD across the included studies was
1.3%—collapsed across gender—with a moderate degree of
variation between samples. Period and current prevalences
were lower, with estimates of 0.8% and 1.1%, respectively.
Importantly, our analysis of gender revealed women to be 1.6
times more likely to suffer from OCD at some point in their
lives compared to men, with aggregate prevalence estimates
of 1.5% and 1.0%, respectively. This pattern was observed
across all measurement windows. We discuss this finding
prior to considering our secondary analyses.

Gender Differences in the Prevalence
and Expression of OCD

A significant gender difference in OCD prevalence is
consistent with other large-scale studies examining gender

OCD Prevalence and Gender

effects'in’ common mental disorders. At least two prior
systematic reviews and meta-regressions have identified
women as being at greater risk of mood or anxiety disorders
than men. In particular, Baxter et al*® found women to
be twice as likely to have an anxiety disorder, with gender
proving to be their most influential moderator. Steel et
al’® further noted that whereas women were at higher risk
of mood and anxiety disorders, men were more prone to
substance use disorders compared to women. Importantly,
our meta-analysis is the first to link this increase to OCD
specifically, rather than an “any anxiety disorder” estimate
with the disorders examined varying across studies (for a
critique of this approach, see Fawcett et al®?).

However, despite evidence supportive of gender
differences across anxiety disorders as a whole, past studies
comparing OCD in men and women have often found little
evidence for such an effect.!” For example, OCD has been
found to be slightly more prevalent in women than men,’
comparable,*’ or even slightly less prevalent in women than
men.** It would be tempting to dismiss these inconsistencies
as statistical noise, except for a similar pattern observed
within our prediction intervals. Specifically, we observed
evidence favoring variation in the “true” prevalence from
one sample to the next such that the finding of no “true”
difference—or even a slight reversal (ie, men being at greater
risk)—is possible within a given sample. The implication is
that women are most often at greater risk but might not be
across all populations. The isolation of those circumstances
under which women are at greater risk than men—and
those under which men are at greater risk than women—
represents a major goal for future research. Nonetheless,
the present findings demonstrate the former to be far more
prevalent under those conditions commonly studied within
the published literature.

Inspection of the current sample reveals no obvious
explanation for this variation; studies showing comparable
or lower prevalence estimates for women than men are
not characterized by any particular geographic region,
assessment measure, or diagnostic criteria. One factor that
might explain some variability would be the distribution
of pregnant or postpartum women within those samples.
The perinatal period is thought to be a time of particular
vulnerability for OCD, with pregnant and postpartum
women being 1.5 to 2.0 times more likely to experience
OCD than women in the general population.®® Although we
were unable to examine this factor as a moderator—because
the percentage of perinatal women is rarely reported—it
stands to reason that studies with more perinatal women
would show heightened prevalence estimates since those
populations are known to be at greater risk.

In line with this idea, hormonal influences in general
are a promising avenue of investigation with respect to
why women might be at greater risk of OCD compared to
men. Such an account is supported—for example—by the
existence of clear gender differences in pediatric samples
(with boys at greater risk) that dissipate with the onset of
puberty.”! It has therefore been postulated that reproductive
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hormones and associated major reproductive events such
as menarche, pregnancy, postpartum, and menopause may
play a role in the onset or exacerbation of OCD symptoms.
Supporting this idea, over 25% of women with OCD
report the onset of their diagnosis being related to a major
reproductive event.”> While menarche has been the most
commonly implicated event,”® the perinatal period has also
been linked to symptom onset.”* Further, whereas some
women show no change or even improvement in preexisting
symptoms across reproductive events,”> approximately
30%-50% of premenstrual, pregnant, postpartum, or
menopausal women’?7476-78 have been found to experience
exacerbated symptoms, possibly resulting from susceptibility
to fluctuations in reproductive hormones.

Gonadal hormones such as estrogen, progesterone, and
oxytocin have been found to affect the course of OCD, very
likely through their effect on serotonergic, dopaminergic,
and glutamatergic neurotransmitter systems.” A “hormone-
related” OCD subtype has been proposed, as women with
onset or exacerbation of OCD symptoms in the perinatal
period were more likely to also experience premenstrual
exacerbation of symptoms.”* This proposed subtype is
consistent with a larger theory of hormonal sensitivity
in mood disorders, which posits that some women show
heightened sensitivity to intense hormonal fluctuations,
with major reproductive events viewed as “windows of
vulnerability.”8°-82 However, numerous other conditions
have also shown exacerbation across the menstrual cycle
(eg, eating disorders, asthma),® leading to the proposal of a
broader hormonal sensitivity syndrome across the lifespan.®*

In addition to being more prevalent in women, OCD
is also expressed differently within these populations.
For example, women are known to present greater
contamination and cleaning symptoms compared to men
and to demonstrate greater eating disorder and impulse-
control comorbidity.*> Male patients are in turn more likely
to have an earlier age at onset and chronic course, single
status, greater tic and substance use disorder comorbidity,
and more sexual-religious and aggressive symptoms.
Explanations pertaining to these differences in presentation
might broadly be categorized as arising from biological,
psychological, or sociocultural causes.

The fact that contamination and cleaning symptoms
are twice as common among women as among men®
and are most associated with perinatal onset®” suggests a
biological component. Supporting this assertion, genetic
studies suggest that contamination/cleaning and hoarding
are the two most heritable symptom dimensions,®® with
contamination linked to specific genes relative to other
symptom dimensions.® Furthermore, brain regions such
as the fronto-orbital cortex, which show greater activation
in individuals with OCD contamination and cleaning
symptoms upon provocation,” have a higher density of sex
steroid receptors in development®! and have significantly
larger brain volume in women.*°

Psychological factors are also relevant to understanding
gender differences in symptom presentation. For example,

disgust Sensitivity is gréater in wemen’' and ediates

gender differences in contamination fears.”” Patients with
contamination/washing symptoms who view washing-
related pictures show activation of the insula, a brain region
critical to the recognition and expression of disgust.”
Disgust sensitivity has been found to heighten during
the first trimester of pregnancy,” facilitating increased
precautionary measures such as food aversion to animal
products, which may help to reduce food-borne illness™*
at a critical time of fetal development.”> Therefore, the
commonality of contamination and cleaning symptoms and
their association with reproductive events is also consistent
with an evolutionary account of OCD, in which heightened
parental preoccupations and harm avoidance are adaptive
mechanisms that increase the likelihood of infant survival
and successful reproduction.”®

Lastly, cross-cultural research has demonstrated
differences in OCD presentation, including contamination
cognitions.”” Thus, cultural norms and societal gender
roles may influence attitudes, beliefs, and customs around
cleanliness, increasing the risk of contamination OCD in
women. Societal influences may also affect the reporting
of OCD symptoms in men. With sexual, religious, and
aggressive symptoms more common in men, prevalence
may be underestimated due to stigma or shame, potentially
delaying diagnosis or treatment seeking.”® For instance, in
a large survey,” over 50% of individuals with self-reported
OCD reported delaying or avoiding receiving treatment due
to feelings of shame about having a problem or needing help.

Greater Prevalence in Younger Than in Older Adults

Beyond gender, the only moderator to produce a
credible difference was age, which revealed (on removal of
a multivariate outlier) that younger adults were 1.4 times
more likely to be diagnosed with OCD in their lifetime
than older adults. This finding is consistent with Baxter
and colleagues™® systematic review and meta-regression
of the global prevalence of anxiety disorders, which found
that older adults were 20% less likely to suffer from such
disorders. Indeed, this trend may be true of mental disorders
more broadly. For instance, a large nationally representative
survey in the United States found the 12-month and lifetime
prevalence of mood, anxiety, and substance disorders to
be lower for older adults compared to younger adults.!®
While physical health and cognitive function deteriorate at
an accelerated rate across the adult lifespan, self-reported
mental health measures suggest a linear increase or better
mental health among older adults.!!

Numerous methodological explanations have been
proposed for the reduction of mental illness such as mood
and anxiety disorders across the lifespan. For instance, cross-
sectional studies are particularly at risk for cohort effects,
such that earlier-born cohorts may have been raised in a
unique historical period with different cultural circumstances
than later cohorts.!?>1%% It is possible that older cohorts are
less willing to report psychiatric symptoms due to stigma or
that attitudes toward mental health problems differ between
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age groups.'9%1®2 Furthérmore, thére may bé genetic or
environmental risk factors exerting greater influence in
recent cohorts,'? although there is limited evidence of
environmental risk factors for OCD.!% Survivor effects may
also be present, such that mortality rates are higher for those
with mental illness or that those who survive longer into older
age have better mental health outcomes.!"1%? Life expectancy
differs depending on the presence of mental illness, with a
recent meta-analysis'® concluding that the mortality rate is
2.2 times higher in people with mental disorders. Finally,
sampling bias may also drive these effects, as older adults
with chronic conditions leading to hospitalization, long-term
care placement, or institutionalization are rarely sampled by
community surveys.!0%-102

However, setting aside methodological concerns,
psychological factors may also contribute to the lower risk
of mental disorders in older samples. For instance, older
adults may show increased resilience due to the development
of greater coping skills or an immunity to stressful life
experiences,!?%1% although this finding should speak
more to current than lifetime prevalence. Lastly, cognitive
functioning may exert an influence on lifetime prevalence
rates, as older adults may have poor recall of historical
psychiatric symptoms due to memory difficulties.'?-102

Importantly, the finding that younger adults are at greater
risk of OCD relies on a small number of estimates and
exclusion of an outlier; further, this difference emerges only
in the contrast conducted between the younger and older
age groups and is not supported by the corresponding Bayes
factor. Future studies should report age in a more consistent
fashion to allow a more powerful test of this hypothesis.

Other Moderators

None of our remaining moderator analyses produced
compelling results. The fact that economic status failed to
show any difference is in contrast to Baxter et al,*> who
found a higher prevalence of anxiety disorders in emerging
and developed countries compared to developing countries.
However, this contrast is very likely due to our exclusion
of developing countries, as we had only a single estimate.
It is also possible that the moderation of anxiety disorder
prevalence by economic status is not specific to OCD.

Weak regional effects were found, with a trend showing
relatively higher OCD prevalence in North America
compared to Asia-Pacific, Europe, or the Middle East, but
none of these comparisons were credible. This is in contrast
to the meta-regression of Baxter et al,*> in which Euro-
Anglo cultures showed greater risk for anxiety compared to
all other cultures. Although higher prevalence of OCD may
be predicted in North America, these findings are difficult
to contrast as the present study compared North America
to Europe, Asia-Pacific, and the Middle East, whereas the
Euro-Anglo cultural categorization in Baxter et al** included
Western Europe, North America, and Australasia.

There was likewise no evidence to suggest that OCD
prevalence changed over the past 26 years. Although
community-based epidemiologic evidence shows no increase

OCD Prevalence and Gender

in' the prévalence of anxiéty disorders over timé,* a recent
Finnish study'® found increased incidence for the treatment
of OCD in specialist mental health care settings. Similarly,
age-specific prevalence of childhood psychiatric diagnoses
including OCD have increased over 20 years across different
Scandinavian birth cohorts, according to medical discharge
registries.!”” However, increases in reported diagnoses may
be more reflective of greater awareness and recognition
of OCD, improvements in availability of services, and/or
increases in treatment referrals.'>!?7

Strengths, Limitations, and Future Directions

The current study is the first to meta-analytically estimate
the prevalence of OCD worldwide and also the first to
explore gender differences in the prevalence of this disorder.
Representative community samples were used along with the
gold standard of semistructured or structured diagnostic
interviews for OCD diagnosis. Concerns have been raised
about the overdiagnosis of OCD according to lay person—
administered interviews such as the CIDI and DIS,* especially
as one study*® showed a precipitous drop from 3.1% to 0.6%
in OCD prevalence with clinical reappraisal interviews.
However, the current study found high concordance between
prevalence estimates derived by clinicians and trained
interviewers. While it is possible that OCD prevalence may
be reduced through clinician-administered semistructured
interviews such as the Structured Clinical Interview for
DSM, we were unable to resolve this question in the current
study given the preponderance of estimates using the CIDI
and DIS to the exclusion of other instruments. Although
future research may help to resolve this question, large-scale
epidemiologic studies employing clinicians rather than lay
interviewers would be considerably more cumbersome.

Methodological limitations should also be considered,
although they are not unique to this meta-analysis. Some
of the moderator analyses in the current study may have
been underpowered, with small sample sizes in terms of
subcomparisons. For instance, in our diagnostic interview
moderator analysis, we had to collapse DSM-III and
DSM-III-R into a single estimate, and only 3 studies used
ICD-10 diagnostic criteria. Similarly, in our geographic
region moderator analysis, we only had 5 studies from
the Middle East versus as many as 11 studies from Asia-
Pacific. There are quite likely other significant variables
that may moderate OCD prevalence that were not assessed
in the present study, including variables that are difficult
to quantify, such as awareness and stigma associated with
OCD across regions and cultures. Higher prevalence of OCD
in women compared to men may be driven by additional
confounding demographic factors, such as marital status,
employment/job status, ethnicity, and age, as when in the
Epidemiologic Catchment Area survey'® gender differences
disappeared after controlling for these variables. However,
basic demographic information such as employment status,
income, and ethnicity are reported rarely and inconsistently
across studies, making meta-analysis difficult. Further
reporting of demographic variables such as marital status and
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ethnicity broken-down by their respective OCD prevalence
rates would allow future meta-analyses to examine risk
ratios. This information could be included in an appendix
or online supplement, or authors could be more responsive
through e-mail to requests for additional data. Finally, there
may be interaction effects between the moderators examined
in the study, differentially affecting gender, although there
was insufficient power to investigate these higher-order
interactions. Such interaction effects may be an important
area for future research, as the number of prevalence studies
focusing on the new DSM-5 criteria expands.

There is currently a scarcity of literature examining
gender differences in the prevalence and expression of
different OCD spectrum disorders (eg, body dysmorphic
disorder), making this an important area for future
research. Continuing to examine gender differences in OCD
prevalence and symptomatology is of central importance
to understanding the underlying etiology of OCD and

the relative contribution of genetie and environmental
influences.

CONCLUSION

The current study confirms that women are typically at
greater risk for OCD compared to men. While the aggregate
lifetime prevalence estimate of OCD was below 2%, this
condition is highly comorbid with other psychiatric and
neurodevelopmental disorders. Age was the most compelling
exploratory moderator, showing younger adults to be at
greater risk than older adults. Future research is needed
to explain additional factors contributing to heterogeneity
in prevalence estimates across samples and to elucidate
whether the genetic and environmental factors driving
gender differences in prevalence and symptom expression
are specific to this condition or represent a more general
susceptibility to mood and anxiety disorders in women.
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Appendix 1

Modelling Details

Models were fit and evaluated for convergence using standard metrics (e.g., R-hat < 1.01)%%7 and
practices (e.g., visual inspection) described in greater detail elsewhere.®2-> The only deviation is that we
employed a mildly informative prior on the intercept for each model, reflecting the reasonable assumption
that the probable average prevalence in a typical sample should range somewhere between 0.6% and
27.0%; within logit-space, this corresponds to a normal distribution with a mean of -3 and a standard
deviation of 1. Slopes and standard deviations for random effects were fit with a mildly regularizing prior
corresponding to a normal distribution with a mean of 0 and a standard deviation of 1 and correlations
amongst random effects were fit with a prior corresponding to an LKJ distribution®® with an eta value of 4
(to discourage correlations away from extreme values such as -.9 or .9). Together, these priors reflect the
belief that after accounting for variability across samples the “true” prevalence within any given sample

might vary anywhere from <0.1% to 73%.

Moderator Analyses

Year. As a continuous predictor, year of publication was centred and standardized prior to fitting
the model. Although an increased frequency of OCD diagnosis in psychiatric hospitals has been
reported,*? this conclusion does not appear to be supported in community samples, with the model
excluding this moderator being 42.9 times more likely than the model including it. Within our North
American samples the older studies?2%3° produced — if anything — numerically higher estimates (2.5%,
3.0%, and 3.2%, respectively) than our more recent samples (2.3%2® and 1.4%%°). In short, there is little

evidence in the current data that OCD prevalence has changed over the past 26 years.

Region. Past research has found the prevalence of OCD within pregnant and postpartum women to
vary as a function of geographical region.®® For that reason, we expected a similar pattern within the
general population. Two studies were excluded*>°? on the basis that they pertained to regions (Africa and

South America) for which there were insufficient estimates to produce reliable results (i.e., one study



each). The remaining four regions (North America, Europe, Asia Pacific and the Middle-East) were
dummy coded with North America as the intercept. Despite a trend favouring relatively higher prevalence
in North America, M = 2.1%, Clgse [1.1%, 3.8%], than Asia-Pacific, M = 1.2%, Clgss [0.8%, 2.0%)],
Europe, M = 1.4%, Clgsy [0.7%, 2.9%], or the Middle East, M = 1.4%, Clgsy [0.6%, 3.4%)], these effects

were weak and the model excluding this moderator is 4.9 times more likely than the model including it.

Response Rate. No estimates of lifetime prevalence fell within the low category, so our model
instead compared average to excellent response rates. Despite prevalence being numerically lower in the
excellent category, M = 1.4%, Clgsy [0.8% to 2.5%], than in the average category, M = 1.5%, Clgsy [0.8%
to 2.5%], we were unable to draw strong conclusions with respect to this difference, M = 0.6%, Clgsy [-

0.3% to 1.9%].

Interviewer. To evaluate the effect of interviewer, we compared the prevalence of OCD as a
function of whether the diagnosis had been made by a trained interviewer, clinician, or student/allied
mental health practitioner. Prevalence estimates based on clinicians, M = 1.7%, Clgsy [0.7%, 3.8%], and
trained interviewers, M = 1.7%, Clgsy [1.0%, 3.1%], were consistent with one another, M = 0.0%, Clgse [-
1.6%, 2.1%]. Prevalence estimates based on interviews conducted by students or allied mental health
practitioners were lower, M = 0.9%, Clgsy [0.4%, 2.0%], but the difference between these estimates and

those based on diagnoses made by clinicians was not credible overall, M = 0.8%, Clgsy [-0.5%, 2.8%)].

Country Economic Status. Because there was only a single estimate from a developing country,>?
we instead compared only those estimates from developed and emerging countries. Prevalence estimates
were similar for developed, M = 1.3%, Clgsy [0.9%, 2.0%], and emerging countries, M = 1.5%, Clgsy

[0.8%, 3.0%], with a difference of only 0.2%, Clgss [-0.7%, 1.7%].

Diagnostic Criteria. With respect to diagnostic criteria, we collapsed DSM-111 and DSM-111-R into
a single estimate, resulting in a model comparing DSM-I11I, DSM-1V and ICD-10. There was a trend

favouring lower prevalence estimates based on the ICD-10, M = 0.7%, Closy [0.3%, 1.6%], than on the



DSM-III, M = 1.5%, Cleso [0.9%, 2.4%], or the DSM-IV, M = 1.2%, Clgss [0.7%, 2.1%]. However,
neither the contrast between the ICD-10 and DSM-I1I1, M = 0.8%, Clgsy [-0.2%, 1.8%], nor the contrast

between the ICD-10 and DSM-1V, M = 0.5%, Clgsy [-0.5%, 1.5%], produced compelling evidence.

Diagnostic Interview. Five estimates were excluded from the model evaluating the influence of
diagnostic interview?1:2427:3854 on the basis that there were too few studies using the measures in question
(2 SCID, 1 CIS-R, 1 ASI, and 1 SADS). The resulting model therefore compared prevalence estimates
derived from the CIDI to those derived from the DIS. Despite a trend favouring higher prevalence
estimates based on the DIS, M = 1.6%, Clgsy [0.9%, 2.8%], than those based on the CIDI, M = 0.9%,

Clgsy [0.5%, 1.6%], this difference was not convincing, M = 0.6%, Clgsy [-0.3%, 1.9%].



