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Relationships Between
Obsessive-Compulsive Symptomatology

and Severity of Psychosis in Schizophrenia:
A Systematic Review and Meta-Analysis

Ruth Cunill, M.D.; Xavier Castells, M.D.; and Daphne Simeon, M.D.

Objective: The presence of obsessive-compulsive
symptoms (OCS) or obsessive-compulsive disorder
(OCD) is common in patients with schizophrenia.
The impact of OCS and OCD on severity of psy-
chotic symptoms has been assessed in several past
studies yielding inconclusive results. In this report,
we aim to integrate the findings of prior studies by
means of a systematic review followed by a meta-
analysis.

Data Sources: A search of studies in PubMed
(from 1950 to September 2006) and PsycINFO (from
1966 to September 2006) databases was performed
to assess the influence of OCS and OCD on severity
of psychotic symptoms in patients with schizophre-
nia using as syntax (“schizophrenia” OR “psychosis”
OR “psychotic”) AND (“obsessive-compulsive dis-
order” OR “OCD” OR “obsession*” OR “compul-
sion*” OR “obsessiv*” OR “compulsiv*”). Re-
ference lists of all retrieved articles were also
hand-searched.

Study Selection: Twenty-three studies were in-
cluded in the systematic review, and 18 articles pro-
vided usable data for the meta-analysis.

Data Extraction: All relevant data were extracted
using a standardized report form by 2 investigators.
Effect sizes and pooled estimates were calculated.
Data were analyzed separately for studies using an
OCS or OCD definition.

Data Synthesis: The presence of OCS was sig-
nificantly associated with greater severity of global
psychotic symptoms (standardized mean difference
[95% CI], 0.39 [0.14 to 0.64]), positive psychotic
symptoms (0.28 [0.00 to 0.56]), and negative psy-
chotic symptoms (0.36 [0.11 to 0.62]). In contrast,
no differences in the severity of global psychotic
symptoms (0.19 [–0.14 to 0.51]), positive psychotic
symptoms (–0.01 [–0.20 to 0.19]), or negative psy-
chotic symptoms (–0.11 [–0.30 to 0.08]) were found
for the OCD versus non-OCD subgroups.

Conclusion: This first meta-analysis revealed that
the presence of obsessive-compulsive symptoms in
schizophrenia is associated with higher global, posi-
tive, and negative psychotic symptoms. This associa-
tion was not found when a categorical definition of
obsessive-compulsive disorder was used.
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Schizophrenia is a chronic and disabling disorder.
The lifetime prevalence of schizophrenia ranges

from 0.9% to 1.3%,1 and it has been ranked as the fourth
leading cause of disability in the western world in
the 15- to 44-year-old age group.2 Both obsessive-
compulsive symptoms (OCS) and obsessive-compulsive
disorder (OCD) are common among patients with schizo-
phrenia. Since the 19th century, there have been reports of
patients with both psychotic and obsessive-compulsive
symptoms,3 but the magnitude of their co-occurrence var-
ies depending on the definitions of OCS and OCD and
the samples studied. Fenton and McGlashan4 first re-
ported clinically significant OCS in 12.9% of a sample of
hospitalized schizophrenia patients. More recent studies
have continued to reveal high rates of OCS and OCD
in schizophrenia: OCS has been found in up to 45% of
the schizophrenia population,5 while 7.8% to 25.0% of
schizophrenia patients have been reported to have com-
orbid OCD.6–12 The latter finding suggests that OCD co-
occurs with schizophrenia more often than would be ex-
pected from its lifetime prevalence of 1.6% in the general
population.13

The reasons for the high incidence of OCS and OCD in
schizophrenia patients are not well understood. Case re-
ports and uncontrolled retrospective studies have reported
that atypical antipsychotics may induce or exacerbate
OCS.14 This finding is unlikely to account for a major por-
tion of the comorbidity, since OCS and OCD were re-
ported prior to the advent of antipsychotics as well as in
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drug-naive schizophrenia patients.9 An alternative expla-
nation could be that patients with schizophrenia develop
OCS in an attempt to reduce psychotic symptoms, and,
thus, the presence of OCS is an indicator of a good progno-
sis. This hypothesis was proposed midway through the
20th century15,16; however, subsequent research failed to
confirm it, yielding contradictory results.14

Meta-analysis, when done in the context of a systematic
review, allows the identification, appraisal, synthesis, and,
where appropriate, combination of quantitative data from
identified studies in order to arrive at overarching conclu-
sions about a common subject of research. This methodol-
ogy is very popular for synthesizing results from random-
ized clinical trials, but it is also valid for observational
studies.17 In this report, we conducted a systematic review
followed by a meta-analysis in order to determine whether
the presence of OCS and OCD in schizophrenia is associ-
ated with greater severity of psychotic symptoms. The
meta-analysis was carried out separately for those studies
using a dimensional definition (OCS) versus a categorical
definition (OCD).

METHOD

Data Sources
A search of PubMed (from 1950 to September 2006)

and PsycINFO (from 1966 to September 2006) databases
was performed twice (last search: 10/30/2006) by 2 in-
vestigators (R.C. and X.C.) using as syntax (“schizophre-
nia” OR “psychosis” OR “psychotic”) AND (“obsessive-
compulsive disorder” OR “OCD” OR “obsession*” OR
“compulsion*” OR “obsessiv*” OR “compulsiv*”). The
reference lists of all retrieved studies and reviews14,18–21

were hand-searched in order to locate any additional stud-
ies that may not have been contained in the database
search.

Study Selection
Our search was limited to studies written in English,

French, Spanish, or Catalan. Studies were included in
the systematic review if (1) schizophrenia patients
with obsessive-compulsive features were compared with
schizophrenia patients without obsessive-compulsive fea-
tures and (2) the severity of psychotic symptoms was as-
sessed in both groups. Studies that included patients under
the age of 15 years were excluded. All abstracts were
screened by 2 investigators (R.C. and X.C.), and all rel-
evant articles were retrieved. The articles were reviewed
independently by 2 investigators (R.C. and X.C.).

Subsequent to the systematic review, a meta-analysis
was carried out for those studies included in the systematic
review if (1) only 2 groups of schizophrenia patients, 1
with obsessive-compulsive features and the other without
obsessive-compulsive features were studied; (2) means
and SDs of psychotic symptom severity were reported or

made available upon request for both the OCS/OCD and
the non-OCS/OCD groups; and (3) the presence of OCS
or OCD and the severity of psychotic symptoms were as-
sessed at the same time point.

Data Extraction
All relevant data were extracted using a standardized

report form by 2 investigators (R.C. and X.C.). Discrep-
ancies were resolved by consensus. The following data
were extracted: authorship, study design, sample size,
participant characteristics, diagnostic criteria, definition
of OCS or OCD, assessment methods, severity of psy-
chotic symptoms, type and severity of OCS or OCD,
and pharmacologic treatment. If information was missing
from the original article, the first author of each study
was contacted, and the missing data were requested.
Quantitative measures of the global, positive, and nega-
tive psychotic symptom severity were used as the primary
outcome. In longitudinal studies for which data were col-
lected at several time points, for instance at acute, sub-
acute, and stable phases, only data collected during the
stable phase were used for the meta-analysis.

Data Synthesis and Statistical Analysis
The effect sizes of the association between the severity

of global, positive, and negative psychotic symptoms and
the presence of OCS and OCD were computed from the
reported means and SDs. Pooled effect size was calcu-
lated separately for studies comparing OCS versus non-
OCS patients and OCD versus non-OCD patients by
means of the Review Manager 4.2.8 software package
(The Cochrane Collaboration, Copenhagen, Denmark)
using analysis-of-variance models for standardized mean
differences (SMD). The random- and fixed-effects mod-
els were used depending on the presence or absence of
heterogeneity, respectively. Statistical heterogeneity be-
tween studies was calculated by means of the χ2 test.

In order to determine whether results were unduly in-
fluenced by a single comparison, a sensitivity analysis
was performed by recomputing the pooled effect size af-
ter withdrawing each study once and comparing whether
the sense, direction, and confidence intervals were sig-
nificantly altered with respect to the main analysis.22 Pub-
lication bias was assessed graphically by plotting the
SMD against its standard error (SE)23 for comparisons in-
cluding at least 10 studies.

RESULTS

Article Search
The initial database search yielded a total of 1231 ref-

erences (Figure 1), and hand-searched references added 9
more potentially relevant articles, resulting in 1240 ar-
ticles. Of these, 1149 publications were excluded by ab-
stract because they did not meet the inclusion criteria,
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yielding 91 studies that were retrieved and examined
more closely. After a more detailed evaluation, a total of
23 studies fulfilled all inclusion and exclusion criteria and
were therefore included in the systematic review.5–12,24–38

All of these studies were published in English.
Of these, 5 articles were not usable for the meta-

analysis: 3 because they assessed 3 rather than 2
groups,26,27,35 1 because results were reported for sub-
groups based on psychosocial functioning rather than
for the entire sample,32 and 1 because psychotic symp-
tom severity was not available.30 Thus, a total of 18
articles were finally extracted with usable data for the
meta-analysis, 8 employing a dimensional measure of
OCS5,25,28,29,31,32,34,38 and 10 employing a categorical defini-
tion of OCD.6–12,24,36,37

Study Characteristics
Fifteen of the 23 systematic review studies* were pri-

marily aimed at comparing severity of psychotic symp-
toms between the OCS/OCD and non-OCS/OCD groups.
In the remaining 8 studies, the severity of psychotic
symptoms was a secondary variable, whereas the main
aim was to compare schizophrenia patients with and

without OCS and OCD regarding neuropsychological
profiles,5,8,24,38 motor symptoms,6,8 neurologic soft signs,37

coping preferences and hope,34 and incidence of OCS dur-
ing acute exacerbations of schizophrenia and between
subtypes of schizophrenia.28

The characteristics of the studies included in the sys-
tematic review are detailed in Table 1. All studies were
cross-sectional with the exception of 3 that were pros-
pective, with fixed follow-up periods of 6 weeks,27 24
months,26 and the duration of hospitalization for acute
exacerbations.28 The latter study,28 although longitudinal,
measured both the severity of psychotic symptoms and
the presence of OCS at 3 time points (after remission of
 the acute phase, after clear improvement, and before dis-
charge) and therefore could be used for the meta-analysis,
whereas the remaining 226,27 were excluded from the
meta-analysis because, as mentioned before, they as-
sessed 3 rather than 2 groups of schizophrenia patients
based on the severity of OCS and OCD.

Sample sizes ranged from 2029 to 225.26 Sampling
was mostly consecutive or not described. Three stud-
ies24,29,36 used a stratified or matched sampling method
aimed at obtaining a comparable number of patients
with and without OCS or OCD. With respect to psychotic
disorder, several studies included not only schizophrenia
but also schizoaffective patients7,9,11,25–28,31–35,38 and pa-
tients with schizophreniform disorder.9,27 The DSM-IV
was the most widely used diagnostic system for both
schizophrenia and OCD. Approximately half of the stud-
ies used inpatient samples,5–7,9–11,26–29,36 almost half used
outpatient samples,12,25,31–35,38 and 3 studies included both
inpatients and outpatients.8,24,30 Schizophrenia patients
were mostly stable, but acutely ill patients were also
studied.7,9,11,26–28

Participant Characteristics
Participant characteristics for the studies included in

the meta-analysis are presented in Table 2. The total
sample consisted of 1096 patients, mostly male (77.6%).
The mean (range of means) age was 37.7 years (range,
16.7–69.5 years). Most participants (88.0%) had a diag-
nosis of schizophrenia (47.3% paranoid, 30.2% undiffer-
entiated, 10.1% disorganized, 8.8% residual, and 3.7%
catatonic), while 11.2% were diagnosed with schizoaffec-
tive disorder and 0.9% with schizophreniform disorder.
Mean age at onset of psychotic disorder was 23.9 years
(range, 14.8–38.2 years), and mean duration of illness
was 12.3 years (range, 1.8–31.4 years). It was not possible
to systematically compare baseline characteristics for
schizophrenia patients with and without OCS or OCD, as
this information was typically available for the whole
sample only.

Mean obsessive-compulsive symptom severity as mea-
sured by the Yale-Brown Obsessive Compulsive Scale
(YBOCS) for the OCS versus non-OCS subgroups and*References 7, 9–12, 25–27, 29–33, 35, 36.

Figure 1. Flow Diagram of Identified Citations and Inclusion
and Exclusion Process

 Abbreviations: OC = obsessive-compulsive, OCS = obsessive-
compulsive symptoms, OCD = obsessive-compulsive disorder.

No. of Citations Identified
Through Electronic
Databases: 1231

No. of Potentially Relevant Citations
Identified and Screened for

Retrieval: 1240

No. of Potentially Appropriate
Studies to Be Included

in the Meta-Analysis: 91

No. of Studies With Usable
Information for the

Systematic Review: 23

No. of Studies With Usable
Information for the Meta-Analysis: 18

Global Symptoms: 9
Positive Symptoms: 14
Negative Symptoms: 16

Excluded Studies (by abstract)
No. Not Fulfilling Inclusion/Exclusion Criteria: 1149

No. of Citations Identified
Through Hand Search: 9

Excluded Studies
No. Not Comparing Schizophrenia Patients

With and Without OCS/OCD: 57
No. Not Assessing Psychotic Symptoms: 9
No. Restricted to Patients Age < 15 Years: 1
No. With OC and Non-OC Groups Matched

for Severity of Psychotic Symptoms: 1
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Table 2. Participant Characteristics for the Studies Included
in the Meta-Analysis When Data Were Available for at Least
50% of Patients

Patients, Na

Characteristic Value (no. of studies)b

Sample size, N 1096 1096 (18)
Male, % 77.6 1096 (18)
Age, y

Mean 37.7 1096 (18)
Range 16.7–69.5

Type of schizophrenia population, % 986 (15)
Acute 30.4
Stable 59.6
Chronically hospitalized 9.9

Type of psychotic disorder, % 1038 (17)
Schizophrenia 88.0
Schizoaffective disorder 11.2
Schizophreniform disorder 0.9

Subtype of schizophrenia, % 567 (9)
Paranoid 47.3
Undifferentiated 30.2
Disorganized 10.1
Residual 8.8
Catatonic 3.7

Age at onset of psychotic disorder, y 763 (12)
Mean 23.9
Range 14.8–38.2

Duration of psychotic disorder, y 756 (12)
Mean 12.3
Range 1.8–31.4

aRepresents the number of subjects from which the rate of the baseline
feature has been assessed.

bRepresents the number of studies from which the specific
characteristic has been assessed.

the OCD versus non-OCD subgroups was 19.5 (range,
16.1–27.9) versus 1.2 (range, 0–2.9) and 20.9 (range,
15.7–22.8) versus 5.3 (range, 0.1–10.3), respectively.

Nine studies reported information regarding the in-
fluence of the type and dose of administered antipsy-
chotic medications. Results were markedly heteroge-
neous, with 2 studies6,36 suggesting that schizophrenia
patients with OCD or OCS were more likely to be treated
with higher doses of antipsychotics or with a higher
proportion of atypical antipsychotics than non-OCS/
OCD patients, other studies favoring the opposite no-
tion,10 and most finding no differences in the exposure to
antipsychotics.5,8,11,12,29,38

Severity of Psychotic Symptoms
Most studies included in the systematic review found

no differences in psychotic symptom severity between
the OCS/OCD and non-OCS/OCD groups (Table 1) or, at
most, found differences in 1 psychotic symptom, such as
hallucinations, formal thought disorder, or bizarre behav-
ior, but not in overall positive or negative symptoms.
Among the studies that did find differences, 67,29,30–32,35

supported the hypothesis that the presence of OCS or
OCD was associated with greater overall positive or
negative psychotic symptom severity, whereas only 1
study12 reported lower severity of positive symptoms

among patients with OCS or OCD. One study33 reported
that the relationship between the presence of OCS and the
severity of negative psychotic symptoms was dependent
on psychosocial functioning; OCS and non-OCS patients
with better psychosocial functioning demonstrated less
severe negative symptoms than OCS and non-OCS pa-
tients with poorer psychosocial functioning. Another
study27 found that the lesser negative symptoms in the
OCS group were only present during the acute phase and
faded away after a few weeks of treatment.

As mentioned, 18 studies could be included in the
meta-analysis. Effect sizes and confidence intervals for
global, positive, and negative psychotic symptoms for
studies assessing the presence of OCD are presented in
Figure 2 and for studies assessing OCS in Figure 3.

No differences in the severity of global psychotic
symptoms (SMD [95% CI]) (0.19 [–0.14 to 0.51]),
positive psychotic symptoms (–0.01 [–0.20 to 0.19]), or
negative psychotic symptoms (–0.11 [–0.30 to 0.08])
were found for the OCD versus non-OCD subgroups. In
contrast, the presence of OCS was significantly associ-
ated with greater severity of global psychotic symptoms
(0.39 [0.14 to 0.64]), positive psychotic symptoms (0.28
[0.00 to 0.56]), and negative psychotic symptoms (0.36
[0.11 to 0.62]). No statistically significant heterogeneity
was found for any comparison. For negative symptoms, a
trend (p = .07) toward heterogeneity was found for the
meta-analysis of the OCS versus non-OCS subgroups,
and a random-effects model used to calculate the pooled
effect size for this comparison yielded a similar result
(0.41 [0.04 to 0.79]).

A graph analysis for detecting publication bias could
not be performed because no comparison reached the
cutoff of 10 studies.39 On the other hand, the sensitivity
analysis revealed that the impact of OCS on global psy-
chotic severity did not change after removing each study
once, whereas on positive symptoms, it lost its statistical
significance after 2 studies5,31 were removed, and on
negative symptoms, it turned into a statistical trend (0.24
[–0.03 to 0.52], p = .09) when 1 study32 was removed. No
changes with respect to the main analysis were found
when the same procedure was applied to the studies using
an OCD definition.

A post hoc exploratory analysis was attempted by type
of schizophrenia population (acute, stable, first episode,
and chronically hospitalized), but it was only possible in
the stable schizophrenia group as too few studies were
available for the remaining groups (Table 1). A total of 9
studies included stable samples.6,12,25,29,31,32,34,36,38 Results
for this group were similar to the overall results of the
main analysis. No association was found between the
presence of OCD and the severity of psychotic symptoms,
whereas the presence of OCS in stable schizophrenia pa-
tients was associated with higher scores in global psy-
chotic symptoms (0.33 [0.06 to 0.60]), positive symptoms
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(0.26 [–0.04 to 0.57]), and negative symptoms (0.36 [0.08
to 0.63]).

DISCUSSION

A fairly large number of studies have assessed, as a pri-
mary or a secondary aim, the impact of the presence of

OCS or OCD on the severity of psychotic symptoms in
schizophrenia patients. Taken individually, these studies
have yielded heterogeneous results. This was the first
meta-analysis combining the data from all studies to date
and showed that the impact of OCS and OCD on the se-
verity of psychotic symptoms was dependent on the defi-
nition of OCS. When a categorical definition was used,

Figure 2. Comparison of the Severity of Global, Positive, and Negative Psychotic Symptoms Between Schizophrenia Patients With
and Without Obsessive-Compulsive Disorder (OCD)

A. Global Symptoms
Study OCD, Non-OCD, Weight,
or Subcategory N Mean (SD) N Mean (SD) SMD (fixed) (95% CI) % SMD (fixed) (95% CI)

Tibbo et al, 200012 13 67.90 (15.20) 39 73.40 (13.70) 26.04 –0.38 (–1.02 to 0.25)

Borkowska et al, 200324 13 109.00 (32.00) 15 108.00 (15.00) 18.88 0.04 (–0.70 to 0.78)

Ohta et al, 20038 13 88.54 (21.11) 58 81.25 (20.27) 28.51 0.35 (–0.25 to 0.96)

Krüger et al, 20006 12 57.40 (9.20) 64 49.30 (12.40) 26.56 0.67 (0.04 to 1.30)

Total 51 176 100.00 0.19 (–0.14 to 0.51)

Test for Heterogeneity: χ2 = 5.86, df = 3 (p = .12), I2 = 48.8%
Test for Overall Effect: z = 1.13 (p = .26)

B. Positive Symptoms
Study OCD, Non-OCD, Weight,
or Subcategory N Mean (SD) N Mean (SD) SMD (fixed) (95% CI) % SMD (fixed) (95% CI)

Sevincok et al, 200437 15 21.00 (17.50) 38 27.42 (22.40) 10.39 –0.30 (–0.90 to 0.30)

Krüger et al, 20006 12 30.00 (23.00) 64 35.00 (25.00) 9.83 –0.20 (–0.82 to 0.42)

Poyurovsky et al, 200336 55 1.70 (1.10) 55 1.85 (1.13) 26.77 –0.13 (–0.51 to 0.24)

Tibbo et al, 200012 13 19.50 (4.00) 39 20.10 (6.10) 9.50 –0.10 (–0.73 to 0.52)

Poyurovsky et al, 200611 8 2.60 (1.80) 42 2.70 (1.40) 6.55 –0.07 (–0.82 to 0.69)

Poyurovsky et al, 19999 7 1.95 (1.10) 43 2.04 (1.26) 5.87 –0.07 (–0.87 to 0.73)

Poyurovsky et al, 200110 16 7.20 (2.80) 52 7.10 (3.10) 11.94 0.03 (–0.53 to 0.59)

Ohta et al, 20038 13 20.85 (7.82) 58 19.22 (5.52) 10.30 0.27 (–0.33 to 0.87)

Nechman et al, 20037 13 10.90 (3.10) 37 8.60 (2.90) 8.84 0.77 (0.12 to 1.42)

Total 152 428 100.00 –0.01 (–0.20 to 0.19)

Test for Heterogeneity: χ2 = 8.12, df = 8 (p = .42), I2 = 1.5%
Test for Overall Effect: z = 0.06 (p = .96)

C. Negative Symptoms
Study OCD, Non-OCD, Weight,
or Subcategory N Mean (SD) N Mean (SD) SMD (fixed) (95% CI) % SMD (fixed) (95% CI)

Poyurovsky et al, 200611 8 14.60 (1.10) 42 15.60 (1.20) 5.85 –0.83 (–1.60 to –0.06)

Tibbo et al, 200012 13 14.40 (5.60) 39 17.10 (6.90) 8.77 –0.40 (–1.04 to 0.23)

Borkowska et al, 200324 13 28.00 (10.00) 15 31.00 (8.00) 6.27 –0.32 (–1.07 to 0.42)

Sevincok et al, 200437 15 32.60 (17.20) 38 38.60 (24.70) 9.76 –0.26 (–0.86 to 0.34)

Poyurovsky et al, 200336 55 2.00 (1.04) 55 2.20 (1.10) 25.03 –0.19 (–0.56 to 0.19)

Poyurovsky et al, 19999 7 2.02 (1.20) 43 2.03 (1.38) 5.50 –0.01 (–0.81 to 0.79)

Ohta et al, 20038 13 22.46 (7.10) 58 21.74 (7.81) 9.70 0.09 (–0.51 to 0.69)

Poyurovsky et al, 200110 16 16.10 (3.60) 52 15.70 (3.80) 11.18 0.11 (–0.46 to 0.67)

Krüger et al, 20006 12 65.00 (21.00) 64 60.00 (22.00) 9.21 0.23 (–0.39 to 0.84)

Nechman et al, 20037 13 12.50 (4.60) 37 11.10 (4.80) 8.72 0.29 (–0.34 to 0.92)

Total 165 443 100.00 –0.11 (–0.30 to 0.08)

Test for Heterogeneity: χ2 = 8.57, df = 9 (p = .48), I2 = 0%
Test for Overall Effect: z = 1.14 (p = .25)

Favors
OCD Schizophrenia

–4 –2 2 40
Favors

Non-OCD Schizophrenia

Favors
OCD Schizophrenia

–4 –2 2 40
Favors

Non-OCD Schizophrenia

Favors
OCD Schizophrenia

–4 –2 2 40
Favors

Non-OCD Schizophrenia

 Abbreviation: SMD = standardized mean difference.
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no differences were found between OCD schizophrenia
and non-OCD schizophrenia, whereas when a dimen-
sional definition was used, OCS schizophrenia showed a
greater severity of psychotic symptoms than non-OCS
schizophrenia.

To the degree that global symptoms refer to overall
psychopathology, including anxiety, tension, preoccupa-
tion, and depression, in addition to positive and negative
psychotic symptoms, it may not be surprising that patients
with OCS schizophrenia scored higher on global symp-
toms than those with non-OCS schizophrenia. However,
OCS schizophrenia also scored higher in positive and
negative symptoms, indicating that the presence of OCS

was also associated with more severe psychotic symp-
toms. This finding contradicts earlier studies that postu-
lated that the presence of OCS had a protective role and
was an indicator of good prognosis in schizophrenia.15,16 It
has been suggested that the presence of OCD in the first
stages of schizophrenia may be associated with less formal
thought disorder and affective flattening,9 rendering a pro-
tective effect against some, but not all, positive or negative
psychotic symptoms. Nevertheless, this meta-analysis was
not aimed at assessing specific types of psychotic symp-
toms, and, therefore, such a possibility cannot be ruled out.

It is striking that, unlike OCS, the presence of OCD was
not associated with more severe psychotic symptoms. This

Figure 3. Comparison of the Severity of Global, Positive, and Negative Psychotic Symptoms Between Schizophrenia Patients With
and Without Obsessive-Compulsive Symptoms (OCS)

A. Global Symptoms
Study OCS, Non-OCS, Weight,
or Subcategory N Mean (SD) N Mean (SD) SMD (fixed) (95% CI) % SMD (fixed) (95% CI)

Byerly et al, 200525 21 68.60 (15.60) 37 68.90 (16.00) 22.54 –0.02 (–0.55 to 0.52)

Whitney et al, 200438 26 72.32 (12.35) 28 69.04 (12.66) 22.49 0.26 (–0.28 to 0.79)

Lysaker et al, 200634 11 85.70 (7.50) 56 80.20 (14.40) 15.29 0.40 (–0.25 to 1.05)

Fabisch et al, 200128 14 68.07 (11.55) 136 62.47 (11.56) 21.15 0.48 (–0.07 to 1.03)

Berman et al,19985 14 90.00 (10.40) 16 78.10 (15.70) 11.37 0.86 (0.10 to 1.61)

Hwang et al, 200029 10 108.50 (15.50) 10 90.10 (17.60) 7.16 1.06 (0.11 to 2.01)

Total 96 283 100.00 0.39 (0.14 to 0.64)

Test for Heterogeneity: χ2 = 5.98, df = 5 (p = .31), I2 = 16.4%
Test for Overall Effect: z = 3.01 (p = .003)

B. Positive Symptoms
Study OCS, Non-OCS, Weight,
or Subcategory N Mean (SD) N Mean (SD) SMD (fixed) (95% CI) % SMD (fixed) (95% CI)

Whitney et al, 200438 26 20.08 (5.57) 38 20.04 (5.83) 27.19 0.01 (–0.53 to 0.54)

Byerly et al, 200525 21 16.00 (5.40) 37 15.30 (5.70) 26.97 0.12 (–0.41 to 0.66)

Hwang et al, 200029 10 24.20 (4.80) 10 23.30 (7.10) 10.05 0.14 (–0.74 to 1.02)

Berman et al, 19985 14 22.10 (5.60) 16 19.80 (6.30) 14.77 0.37 (–0.35 to 1.10)

Lysaker et al, 200031 21 20.40 (6.30) 25 15.30 (5.70) 21.02 0.84 (0.23 to 1.45)

Total 92 116 100.00 0.28 (0.00 to 0.56)

Test for Heterogeneity: χ2 = 4.74, df = 4 (p = .32), I2 = 15.6%
Test for Overall Effect: z = 1.98 (p = .05)

C. Negative Symptoms
Study OCS, Non-OCS, Weight,
or Subcategory N Mean (SD) N Mean (SD) SMD (fixed) (95% CI) % SMD (fixed) (95% CI)

Byerly et al, 200525 21 17.30 (5.90) 37 18.80 (6.50) 22.98 –0.24 (–0.77 to 0.30)

Whitney et al, 200438 26 17.28 (6.26) 28 15.75 (5.10) 23.06 0.27 (–0.27 to 0.80)

Berman et al, 19985 14 22.80 (3.80) 16 20.90 (5.20) 12.60 0.40 (–0.32 to 1.13)

Lysaker et al, 200031 21 17.00 (6.40) 25 14.10 (6.40) 19.19 0.45 (–0.14 to 1.03)

Hwang et al, 200029 10 28.90 (5.10) 10 24.00 (6.00) 7.78 0.84 (–0.08 to 1.77)

Lysaker et al, 200232 11 25.00 (5.60) 52 19.40 (5.00) 14.38 1.08 (0.40 to 1.76)

Total 103 168 100.00 0.36 (0.11 to 0.62)

Test for Heterogeneity: χ2 = 10.34, df = 5 (p = .07), I2 = 51.6%

Test for Overall Effect: z = 2.77 (p = .006)

Favors
OCS Schizophrenia

–4 –2 2 40
Favors

Non-OCS Schizophrenia

Favors
OCS Schizophrenia

–4 –2 2 40
Favors

Non-OCS Schizophrenia

Favors
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–4 –2 2 40
Favors

Non-OCS Schizophrenia

  Abbreviation: SMD = standardized mean difference.
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seemingly contradictory finding may not be so, and
may have both methodological and statistical explana-
tions. Depending on the definition of schizophrenia with
obsessive-compulsive features (OC schizophrenia), di-
mensional or categorical, a notably different composition
for the schizophrenia without obsessive-compulsive fea-
tures (non-OC schizophrenia) control group appears to
have resulted in the various studies.

Since an OCS definition is less restrictive than one of
OCD, patients with obsessive-compulsive symptoms who
may not fulfill diagnostic criteria for OCD would be clas-
sified in the OC schizophrenia group if a dimensional
definition was used but would be placed in the non-
OC schizophrenia group if a categorical definition was
used instead. Thus, the control group will differ in terms
of obsessive-compulsive severity depending on the def-
inition of OC schizophrenia, with a greater severity of
obsessive-compulsive features in the control group when
a categorical definition was used. In accordance with that,
a markedly higher weighted mean of total YBOCS scores
was found in the non-OCD group compared with the
non-OCS group: 5.3 (range, 0.1–10.3) versus 1.2 (range,
0–2.9). In other words, when the OCD definition was
used, the control groups most likely included some sub-
jects with varying degrees of OCS resulting in a dilution
of the effect of obsessions and compulsions on the sever-
ity of psychotic symptoms.

It could be that the relationship between OCS and se-
verity of psychotic symptoms was nonlineal, and it took
place from a certain level of OCS severity. In this line, 1
study35 that divided schizophrenia patients into 3 sub-
groups depending on YBOCS scores found greater sever-
ity of positive and global psychotic symptoms in the group
with greater OCS severity, but this was not found in the
group without OCS or in the group with milder OCS se-
verity. Further research is warranted to address this issue.

The link between OCS and greater severity of psy-
chotic symptoms found in this meta-analysis can be con-
ceptualized in different ways. One possible explanation
could be that it is an artifact of the phenomenologic over-
lap of OCD and schizophrenia. Obsessions and compul-
sions can resemble symptoms of psychosis,40 and in pa-
tients with both obsessions and delusions, these symptoms
can be intertwined in ways that are difficult or almost
impossible to disentangle.41 For example, it can be diffi-
cult to distinguish obsessions with poor insight from de-
lusions, compulsions from mannerisms, and obsessional
slowness from thought blocking. Thus, it could be that
subjects with OC schizophrenia showed higher psychotic
symptom severity because those obsessive-compulsive
symptoms that resembled psychotic symptoms were con-
tributing to the quantification of psychosis.

In order to facilitate the identification of OCS in the
presence of psychosis, it has been suggested that a recur-
rent, intrusive, ego-dystonic thought should not be consid-

ered an obsession if it revolves exclusively around delu-
sional themes and that a repetitious act should only be
considered a compulsion if it occurs in response to an ob-
session, not if it occurs in response to a delusion.18 How-
ever, since most studies did attempt to exclude from the
OCS/OCD subgroup those patients with obsessions and
compulsions that were related to schizophrenia symp-
toms, and evidence indicates that obsessions and compul-
sions can be reliably identified by instruments valid for
OCD,20 this explanation of symptom overlap seems un-
likely to account for the current meta-analysis finding.

Since atypical antipsychotics have been cited for in-
ducing or exacerbating OCS, it could be that those sub-
jects with more severe psychotic symptoms were being
treated with different types and doses of antipsychotics
and, consequently, were at a higher risk of developing
drug-induced OCS. Although this possibility exists, it is
unlikely to explain our findings.

First, evidence for an impact of atypical antipsychotics
on the development or exacerbation of OCS comes mainly
from case reports, chart reviews,14 and retrospective stud-
ies,42 being that clozapine is the antipsychotic with more
evidence in exacerbation or de novo emergence of OCS
and OCD in schizophrenia.14 Only 1 placebo-controlled
study has been carried out addressing this issue, and it
failed to confirm such a relationship43 with olanzapine.

Second, antipsychotics have actually been shown to be
efficacious for the treatment of refractory OCD.44 Third,
and most importantly, most of the studies included in
this meta-analysis reporting data on antipsychotic admin-
istration found no differences in the exposure to anti-
psychotics between the OC schizophrenia and non-OC
schizophrenia subgroups. Only 2 studies6,36 found that the
OC schizophrenia subgroup was more frequently treated
with antipsychotics (including clozapine), and 1 of them36

found that all clozapine-treated patients were diagnosed
with OCD prior to clozapine initiation. Nevertheless, to
more definitively conclude on the influence of drugs on
our findings, a multivariate analysis including type and
dose of antipsychotic as a covariate would have been
helpful. However, such an analysis could not be per-
formed because treatments were reported in a very he-
terogeneous fashion across studies.

The finding of a greater severity of psychosis in
schizophrenia patients with OCS is in line with several
studies suggesting a graver clinical picture for these pa-
tients. OC schizophrenia compared with non-OC schizo-
phrenia has been associated with poorer social and voca-
tional functioning,4,45 increased risk of suicide ideation
or attempt,46 longer hospitalizations,4,45 and more motor
symptoms including catatonia.6 Similarly, schizophrenia
patients with OCS or OCD have been shown to perform
poorly on neuropsychological testing, including measures
of executive functioning, nonverbal memory, visual-
spatial skills, and vigilance.5,29,31,32,38
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The graver picture of schizophrenia patients with OCS
features revealed by the current meta-analysis suggests
that the presence of OCS augments the severity of psy-
chosis. OCS in schizophrenia may be the reflection of 2
comorbid diseases that functionally exacerbate one an-
other.31 However, it is also possible that the presence of
OCS in schizophrenia represents a unique entity with
its own pathophysiology, course, and prognosis. Although
this study was not aimed at examining whether schizo-
obsessive disorder represents a distinct nosology, our re-
sults provide useful data for enriching this debate.18,20

The current study favors a dimensional definition of
schizo-obsessive disorder with prognostic value in terms
of severity of psychotic symptoms. Nevertheless, this de-
bate is complex, and phenomenologic findings would
need to be analyzed together with genetic, familial aggre-
gation, neuropsychological, neuroimaging, and psycho-
pharmacologic features that are beyond the scope of this
systematic review meta-analysis.

The limitations of this study must be stressed starting
with heterogeneity. Heterogeneity arises from both differ-
ent study designs and different sample features. Two types
of study design were included in this meta-analysis: cross-
sectional and longitudinal. In order to remove any hetero-
geneity from this source, data from only 1 time point were
analyzed from longitudinal studies. The most important
source of heterogeneity came from the use of 2 notably
different definitions of OC schizophrenia: categorical ver-
sus dimensional. This type of heterogeneity resulted in
notably different baseline characteristics that invalidated a
pooled analysis of all studies, resulting in separate meta-
analyses for OCD and OCS schizophrenia. These precau-
tions in the statistical analysis resulted in no statistically
significant heterogeneity for any analyzed comparison.
Nevertheless, for negative symptoms in OCS versus non-
OCS schizophrenia, a trend toward a significant heteroge-
neity was found. For this reason, a random-effects model
was also used for this comparison, and almost identical
results were obtained, suggesting that heterogeneity is
very unlikely.

Another source of clinical heterogeneity came from the
inclusion of inpatients and outpatients, subjects in acute
exacerbation and in stable phase, subjects with a first psy-
chotic episode, and chronically ill patients. To control for
this source of heterogeneity, a subanalysis for these fea-
tures was attempted but could not be performed because
splitting up the meta-analysis for all these clinical cat-
egories resulted in very small numbers hindering a statisti-
cal synthesis. Nevertheless, since no heterogeneity was
found, one must conclude that the impact of OCS or OCD
on the severity of psychotic symptoms is homogeneous
across the different phases of schizophrenia.

The results of the sensitivity analysis showed that the
magnitude of the association between OCS and severity of
positive and negative psychotic symptoms was mild, and

withdrawing from the analysis the studies with the largest
effects resulted in a loss of this association. This loss of
association did not occur for global psychotic symptoms
since the magnitude of the difference was larger.

Reporting bias can also limit our findings. Publication
bias occurs when positive results are more likely to be
published and included in meta-analyses than negative re-
sults. A great effort was made to minimize the effect of
this source of bias. Publication bias is unlikely to occur in
this meta-analysis for several reasons.

This meta-analysis was performed in the context of
a systematic review, and a comprehensive search strategy
was followed. This search was not limited to English-
language articles but also included studies published in 3
additional languages: French, Spanish, and Catalan. Two
databases were used to search for studies of interest, and
references of included studies and reviews of the topic
were checked. Furthermore, because statistically signifi-
cant results may have been more likely to be reported than
nonsignificant results, first authors of all included studies
were contacted if needed information was missing from
the original article. This process resulted in a notable
increase of the available and analyzed data (Table 1). In
addition, the fact that most studies showed no differences
in psychotic symptom severity between OC and non-OC
schizophrenia suggests that negative findings are less
likely to be underreported in this area compared to
clinical trials, for example. Finally, to limit meta-analysis
flaws, recommendations from the Meta-Analysis of
Observational Studies in Epidemiology statement17 were
used to carry out and write this study.

In conclusion, this is the first meta-analytic study
assessing the relationship between obsessive-compulsive
symptomatology and the severity of psychosis. The pres-
ence of OCS in schizophrenia was associated with higher
global, positive, and negative psychotic symptoms. This
association was not found when a categorical definition of
OCD was used, supporting a dimensional conceptualiza-
tion of the obsessive-compulsive schizophrenia spectrum.
Further research is warranted to investigate this finding
beyond the phenomenologic level, as well as to examine
its possible treatment implications.

Drug names: clozapine (FazaClo, Clozaril, and others), olanzapine
(Zyprexa).
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