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A B S T R A C T

Obsessive-compulsive symptoms (OCS) occur in a substantial portion of schizophrenia patients and have sig-
nificant impacts on clinical course. This study was intended to investigate the relationships of OCS with phar-
macological parameters of olanzapine, psychopathology, and quality of life. Totally 151 schizophrenia patients
were recruited, and rated using Yale-Brown Obsessive-Compulsive scale (YBOCS), Positive and Negative
Syndrome Scale (PANSS), Montgomery-Åsberg Depression Rating Scale (MADRS), and World Health
Organization Questionnaire on Quality of Life: Short Form (WHOQOL-BREF). The concentrations of olanzapine
and N-desmethylolanzapine were determined by HPLC. Twenty-five patients (16.6%) revealed the presence of
OCS. OCS group had significantly higher olanzapine dose, more numbers of past hospitalizations, higher PANSS
total, positive, negative, and general psychopathology scores, and higher MADRS score than those in non-OCS
group. The WHOQOL-BREF physical subscale score in schizophrenia patients with OCS was significantly lower.
Olanzapine dose, PANSS score, and MADRS score were significantly correlated with YBOCS score. Our findings
highlight that OCS is highly prevalent in schizophrenia patients under olanzapine treatment, especially those at
high doses. Schizophrenia patients with OCS had higher severity of psychotic and depressive symptoms and
poorer quality of life. Clinicians should monitor OCS in patients with schizophrenia receiving olanzapine
treatment.

1. Introduction

Schizophrenia and obsessive-compulsive disorder (OCD) are two
chronic and debilitating mental disorders. The lifetime prevalence for
schizophrenia is about 0.55% (McGrath et al., 2008), and that for OCD
it is 2–3% (Ruscio et al., 2010). The studies of meta-analyses reported
that the prevalences of cormorbid OCD and obsessive-compulsive
symptoms (OCS) in patients with schizophrenia are about 12–23% and
25–30%, respectively (Achim et al., 2011; Schirmbeck and Zink, 2013;
Swets et al., 2014). Comorbidity rates for OCD/OCS among patients
with schizophrenia are significantly higher than those expected to occur
independently. The reason for the high comorbidity of OCD/OCS in
schizophrenia is still not fully understood.

Early studies suggested that the appearance of OCS among patients

with schizophrenia could prevent the progression of psychosis and
possibly have a less degree in severity of psychopathology (Zink, 2014).
But later studies generally have not supported this finding. Clinically,
the presence of OCD/OCS in schizophrenia is associated with earlier
onset of psychosis, higher prevalence of comorbid depression, more
severe psychopathology and cognitive impairment, poorer social func-
tion, as well as higher rates of hospitalization (Cunill et al., 2013;
Faragian et al., 2012; Owashi et al., 2010).

The onset of OCD/OCS could start throughout the entire course of
schizophrenia (Schirmbeck and Zink, 2013; Zink, 2014). The pre-
valence of OCS/OCD would vary according to the types of antipsychotic
medications. Second generation antipsychotics (SGAs) have been as-
sociated with the emergence and worsening of OCS among schizo-
phrenia patients (Grillault Laroche and Gaillard, 2016). Compared to
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other antipsychotics, clozapine and olanzapine have greater potential to
induce OCS, probably due to their having more potent serotoninergic
antagonistic effects (Grillault Laroche and Gaillard, 2016; Kim et al.,
2009). But some studies have also reported therapeutic advantages of
adjunctive olanzapine therapy in the reduction of OCS among patients
with treatment-resistant OCD (Bogetto et al., 2000), and even in schi-
zophrenia patients with comorbid OCD (Poyurovsky et al., 2000).

The levels of olanzapine and its metabolite (N-desmethylolanza-
pine) have been reported to be related to some side effects (Lu et al.,
2018; Skogh et al., 2002), but other studies had contradictory result
(Zabala et al., 2017). Furthermore, Schirmbeck et al. (2011) reported
olanzapine dose or olanzapine serum level is not associated with OCS
severity among patients with schizophrenia. However, clozapine dose
(Schirmbeck et al., 2011) and clozapine concentration (Lin et al., 2006)
have been reported to be associated with OCS severity. The relationship
between pharmacological parameters of olanzapine and OCS remains
unclear.

This study was intended to investigate the prevalence of OCS in
olanzapine-treated patients with schizophrenia as well as the relation-
ships of OCS with olanzapine pharmacological parameters, psycho-
pathology, and quality of life.

2. Methods

2.1. Patients

The study protocol was approved by the Joint Institutional Review
Board of Taipei Medical University (approval number: F950206). All
aspects of this study were conducted according to the principles ex-
pressed in the Declaration of Helsinki. The patients were inpatients or
outpatients at Taipei Medical University-Wan Fang Hospital. We re-
cruited patients who were aged 20–65 years, met the DSM-IV diagnostic
criteria of schizophrenia, and received olanzapine monotherapy with a
stable dose for more than three months. Included were those who had
full capacity and were willing to provide written informed consent.
Excluded were those who had substance use disorder, pregnancy, being
in lactation periods, other disease status which may interfere the study
assessment. We also excluded patients with concurrent antidepressant
treatment.

2.2. Measures

Patients were assesses by a trained and certificated psychiatric nurse
using a comprehensive set of clinical rating scales. The primary out-
come measure was the Yale-Brown Obsessive-Compulsive scale
(YBOCS) total score. The YBOCS consists of 10 items (5 items for ob-
sessions and 5 items for compulsions) and each item is rated from 0 (no
symptom) to 4 (extreme symptom) (Goodman et al., 1989). YBOCS has
been reported to be suitable for the assessment of comorbid OCS in
schizophrenia (Boyette et al., 2011; de Haan et al., 2006). A cut-off
score of 8 has been proposed to verify the presence of OCS (Schirmbeck
et al., 2011, 2013).

The severity of schizophrenic psychopathology was assessed using
Positive and Negative Syndrome Scale (PANSS) (Kay et al., 1987).
Comorbid depressive symptoms were assessed using the Montgomery-
Åsberg Depression Rating Scale (MADRS) (Montgomery and
Asberg, 1979). Quality of life (QOL) was assessed with The World
Health Organization Questionnaire on Quality of Life: Short Form
(WHOQOL-BREF) – Taiwanese version (Yao et al., 2002). The
WHOQOL-BREF-Taiwan version contains 28 five-point items assessing
general domain (2 items) and 4 specific domains of QOL, including
physical health (7 items), psychological domain (6 items), social re-
lationships domain (4 items), and environmental domains (9 items)
(The WHOQOL Group, 1998; Yao et al., 2002). The scores of four QOL
specific domains are transformed in the range of 0–100. Higher
WHOQOL-BREF-Taiwan version scores reveal a better perceived QOL.

Blood sample was drawn in the morning after overnight fasting,
about 12 hours after receiving the last olanzapine dose. The quantifi-
cation of olanzapine and N-desmethylolanzapine levels applied a
modified high-performance liquid chromatography with electro-
chemical detection in our previous study (Lu et al., 2013, 2016).

2.3. Statistical analyses

Descriptive statistics were presented as the mean ± standard de-
viation (SD) for continuous variables and rate for categorical variables.
The differences between groups were compared using the Student's t-
test for continuous variables, and Fisher's exact test for categorical
variables. The Spearman's rank order correlation method was applied
analyzing the correlations between YBOCS score and clinical para-
meters. To correct possible errors during multiple comparisons, the
modified Bonferroni's method was used (Benjamini et al., 2001). All
statistical tests were two-tailed, with a significant level of p < 0.05.

3. Results

3.1. Clinical and demographic characteristics

In this study, we recruited 151 patients with schizophrenia. The
mean scores of PANSS, MADRS, and YBOCS were 57.2 ± 16.4,
2.0 ± 3.6, and 3.2 ± 6.3, respectively. The mean olanzapine dose and
concentration were 14.2 ± 5.4 mg/day and 37.0 ± 25.6 ng/mL,
respectively. Twenty-five patients (16.6%) revealed the presence of
OCS (defined as YBOCS score≥ 8). Table 1 shows the demographic and
clinical characteristics of study subjects. There were no differences in
gender distribution, age, age of onset, and duration of illness between
two groups, except OCS group had more numbers of past hospitaliza-
tions than non-OCS group.

Compared with the non-OCS group, the OCS group had significantly
higher YBOCS scores (including total, obsession, and compulsion
scores) (all p < 0.001). There were significantly higher MADRS score

Table 1
Clinical and demographic characteristics of study subjects.

OCS (+)
(n = 25)

OCS (-)
(n = 126)

p value

Age (years) 40.1 ± 11.6 41.1 ± 12.7 0.71
Female/male 15/10 65/61 0.514
Age of onset (years) 23.2 ± 9.6 25.3 ± 8.7 0.283
Duration of illness (years) 17.0 ± 9.1 15.8 ± 10.4 0.614
Number of past hospitalization 7.9 ± 6.2 4.9 ± 5.0 0.011
PANSS-Total 82.8 ± 14.9 52.1 ± 11.1 <0.001
PANSS-Positive 20.6 ± 5.8 14.1 ± 4.5 <0.001
PANSS-Negative 22.0 ± 5.6 13.6 ± 4.7 <0.001
PANSS-General 40.2 ± 7.9 24.4 ± 5.2 <0.001
MADRS 8.0 ± 3.2 0.9 ± 2.3 <0.001
YBOCS 15.4 ± 6.5 0.8 ± 1.8 <0.001
YBOCS-Obsession 7.8 ± 3.7 0.5 ± 1.1 <0.001
YBOCS-Compulsion 7.6 ± 3.6 0.4 ± 0.8 <0.001
WHOQOL-BREF-Physical 59.2 ± 11.3 63.6 ± 9.9 0.048
WHOQOL-BREF-Psychological 56.9 ± 15.2 58.9 ± 12.4 0.49
WHOQOL-BREF-Social 56.6 ± 15.9 58.7 ± 12.9 0.471
WHOQOL-BREF-Environmental 60.4 ± 12.9 61.7 ± 11.7 0.638
olanzapine level (ng/mL) 37.8 ± 27.4 36.8 ± 25.3 0.330
N-desmethylolanzapine level

(ng/mL)
7.7 ± 3.9 6.7 ± 4.9 0.854

olanzapine dose (mg/day) 16.8 ± 4.3 13.7 ± 5.5 0.008

Values are presented as mean± standard deviation.
Using the Student's t test for continuous variables and Fisher's exact test for
categorical variables.
MADRS, Montgomery-Åsberg Depression Rating Scale; OCS, obsessive-com-
pulsive symptoms; PANSS, Positive and Negative Syndrome Scale; WHOQOL-
BREF, World Health Organization Questionnaire on Quality of Life: Short Form;
YBOCS, Yale-Brown Obsessive-Compulsive scale.
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and PANSS scores (including total, positive, negative, and general
psychopathology scores) in OCS group (all p < 0.001) than those in
non-OCS group. After correction for MADRS score, the between-group
differences measured with PANSS total and subscale scores remained
significant (all p< 0.001). Among the assessment of quality of life, only
QOL-physical subscale score differed significantly between groups
(p = 0.048) and this difference became non-significant after using
MADRS score as a covariate.

OCS group had significantly higher olanzapine dose than non-OCS
group (p=0.008). However, there were no differences in plasma levels
of olanzapine and N-desmethylolanzapine between two groups.

3.2. Correlation analysis

Table 2 shows the correlations between three YBOCS scores (total,
obsession, and compulsion scores) and parameters of interest. Olanza-
pine dose, PANSS scores (total, positive, negative, and general psy-
chopathology scores), and MADRS score were significantly correlated
with all three YBOCS scores (total, obsession, and compulsion scores).
After the modified Bonferroni's correction, positive correlations of

YBOCS scores with PANSS scores and MADRS score remained statisti-
cally significant.

4. Discussion

Among the patients with schizophrenia under olanzapine treatment
in our study, the prevalence of OCS was 16.6%. Previous studies re-
vealed that the prevalence of cormorbid OCS in olanzapine-treated
patients with schizophrenia is about 5–20% (Lim et al., 2007;
Scheltema Beduin et al., 2012). The wide differences may result from
discrepancies in the OCS assessment and subject characteristics among
different studies. The strength of our study is the homogeneity of an-
tipsychotic medication, which can control confounding effects of
treatment on the clinical manifestations.

The finding of a significant relationship between olanzapine treat-
ment and OCS is of particular interest. The correlation of YBOCS score
with olanzapine dose suggests dose-dependent effect. The obsessive-
compulsive potential of olanzapine might be related with ser-
otoninergic antagonistic effect (Grillault Laroche and Gaillard, 2016;
Lim et al., 2007). Higher doses of olanzapine increase the antagonistic
effect on the serotoninergic receptors. But the plasma levels of olan-
zapine and N-desmethylolanzapine were not correlated with YBOCS
scores in our study. One possibility for our findings of dose-dependent
effect is that olanzapine dose is related to the severity of psychosis
rather than that of OCS (Fernandez-Egea et al., 2018). Previous study
explored the effects of olanzapine dose and serum concentration on
OCS having also shown no correlation (Schirmbeck et al., 2011). It has
been hypothesized that pharmacological, neurobiological and genetic
risk factors dispose patients with schizophrenia to develop OCS
(Lykouras et al., 2003; Zink 2014). Further studies are warranted to
clarify the effects of pharmacological and other potential parameters on
OCS in patients with schizophrenia.

Our results revealed that schizophrenia patients with OCS had sig-
nificantly higher PANSS scores (total, positive, negative, and general
psychopathology scores). In addition, OCS severity was positively cor-
related with PANSS total and all subscales scores. This finding is in
keeping with that in previous studies (Cunill et al., 2009; Kim et al.,
2015). One possibility for the association between OCS and schizo-
phrenic psychopathology is that schizophrenia patients with comorbid
OCS are more resistant to antipsychotic medication (Opakunle et al.,
2017). Another possible explanation is that a phenomenological
overlap exists between schizophrenia and OCS (Insel and
Akiskal, 1986).

Whether OCS in schizophrenia is associated with the deleterious
impact on psychosis remains contestable. In particular, a longitudinal
five-year follow-up study with first-episode schizophrenia reported that
OCS/OCD comorbidity is not associated with a higher severity of psy-
chopathology (de Haan et al., 2013). These incongruous results may be
due to different study designs, such as sample size, subject character-
istics, definition of OCS/OCD, antipsychotic medication, and stage of
illness (Kim et al., 2015).

In this study, olanzapine-treated schizophrenia patients with OCS
had significantly more previous hospitalizations than those without
OCS. Previous studies also reported that schizophrenia patients with
OCS differ from those without OCS in the number of previous hospi-
talization (Opakunle et al., 2017; Szmulewicz et al., 2015). In addition
to higher severity of psychopathology, schizophrenia patients with OCS
may also have impaired drug compliance (Figueiredo et al., 2016),
consequently lead to relapse and hospitalization.

In our study, higher YBOCS scores were significantly correlated with
higher degrees of depression. This finding of our study is concordant
with the results of previous studies (Ongur and Goff, 2005; Szmulewicz
et al., 2015). The comorbidity of major depressive disorder among
patients with OCD is prevalent and is proposed to deliberate similar
underlying pathophysiology (Blier and Abbott, 2001). Serotonin dys-
function is a common biological characteristic of OCS and depression in

Table 2
Correlation tests for obsessive-compulsive measures and clinical parameters.

YBOCS Obsession Compulsion

Olanzapine dose
rs 0.192 0.200 0.175
p 0.018 0.014 0.032
Olanzapine level
rs −0.074 −0.075 −0.067
p 0.370 0.359 0.416
N-desmethylolanzapine level
rs 0.073 0.067 0.085
p 0.373 0.411 0.299
Duration of illness
rs = −0.021 −0.026 −0.009
p = 0.800 0.756 0.910
Number of past hospitalization
rs 0.147 0.151 0.146
p 0.072 0.065 0.074
PANSS-Total
rs 0.597* 0.616* 0.606*
p <0.001 <0.001 <0.001
PANSS-Positive
rs 0.495* 0.520* 0.505*
p <0.001 <0.001 <0.001
PANSS-Negative
rs 0.469* 0.494* 0.464*
p <0.001 <0.001 <0.001
PANSS-General
rs 0.608* 0.610* 0.622*
p <0.001 <0.001 <0.001
MADRS
rs 0.757* 0.719* 0.750*
p <0.001 <0.001 <0.001
WHOQOL-BREF - Physical
rs −0.096 −0.087 −0.114
p 0.241 0.288 0.164
WHOQOL-BREF - Psychological
rs 0.010 0.003 0.009
p 0.905 0.973 0.909
WHOQOL-BREF - Social
rs −0.048 −0.066 −0.045
p 0.557 0.420 0.586
WHOQOL-BREF - Environmental
rs −0.061 −0.082 −0.048
p 0.456 0.314 0.560

Using Spearman's rank order correlation method.
MADRS, Montgomery-Åsberg Depression Rating Scale; OCS, obsessive-com-
pulsive symptoms; PANSS, Positive and Negative Syndrome Scale; WHOQOL-
BREF, World Health Organization Questionnaire on Quality of Life: Short Form;
YBOCS, Yale-Brown Obsessive-Compulsive scale.

⁎ Remained significant (p < 0.05) after the modified Bonferroni's correction.
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schizophrenia patients (Ma et al., 2007).
Our results showed that patients with OCS had lower scores on

WHOQOL-BREF physical health domain. This result supports findings
of previous studies, reporting a relationship between comorbid OCS and
poor QOL in patients with schizophrenia (Kim et al., 2015; Ucok et al.,
2014). But other studies have revealed contradictory results (de Haan
et al., 2013; Devi et al., 2015). The reason for these inconsistent find-
ings remains unclear. One possible explanation is that the relationship
between global function and OCS in schizophrenia may be presented by
a reverse U-shaped curve, with change from a positive association (for
mild OCS) to a negative association (for moderate to severe OCS)
(Tonna et al., 2016). In addition, the impact of OCS on schizophrenia
may be related to the disease stage, and it may have protecting effect in
the early stage of schizophrenia and detrimental effect in chronic
schizophrenia (Cunill et al., 2009). In this study, the majority of our
patients was having chronic schizophrenia and hence explained the
presence of negative impact.

Several limitations should be considered in interpreting our study
results. The study was cross-sectional in study design. Therefore, the
direction of causality between OCS and other variables cannot be as-
certained. Since the measures of OCS were based on YBOCS, subjects in
this study might have recall and reporting bias. Our samples were re-
latively long in duration of illness, and mild to moderate in severity of
psychopathology. We lack the information about temporal relationship
between the onset of OCS and the introduction of olanzapine, which
could have given us arguments favoring or opposing the hypothesis that
olanzapine induce OCS. In addition, the same rater administered
YBOCS, PANSS, and MADRS, therefore, ratings of psychopathology
were potentially subject to bias. Further study is warranted in random,
longitudinal and representative sample of patients with different stages
(first episode versus multiple episodes) and phases (acute versus stable
status) of schizophrenia.

In conclusion, our findings highlighted that OCS was highly pre-
valent in patients with schizophrenia under olanzapine treatment,
especially at high doses. Schizophrenia patients with OCS had higher
severity of psychotic and depressive symptoms and poorer QOL. We
suggest that clinicians should monitor OCS in patients with schizo-
phrenia when prescribing olanzapine. The early detection and sub-
sequent treatment of OCS may prevent negative outcomes and improve
quality of life.
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