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Abstract

Background. Obsessive–compulsive symptoms (OCS) are commonly associated with cloza-
pine treatment but are frequently overlooked by clinicians despite their potential impact on
patients’ quality of life. In this study, we explored whether OCS severity impacted subjective
wellbeing and general functioning, independently of depressive and psychotic symptoms.
Methods. We used anonymised electronic healthcare records from a large cohort of patients
who were treated with clozapine and assessed annually for OCS, wellbeing, general function-
ing, and psychopathology using standardised scales as part of routine clinical practice. We
used statistical mixed linear model techniques to evaluate the longitudinal influence of
OCS severity on wellbeing and general functioning.
Results. A total of 184 patients were included, with 527 face-to-face assessments and 64.7%
evaluated three or more times. Different linear mixed models demonstrated that OCS in
patients treated with clozapine were associated with significantly worse wellbeing scores, inde-
pendently of depression and psychotic symptoms, but OCS did not impair general function-
ing. Obsessional thinking and hoarding behaviour, but not compulsions, were significantly
associated with the impact on wellbeing, which may be attributable to the ego-syntonic nature
of the compulsions.
Conclusions. Given the frequent occurrence of OCS and their negative impact on wellbeing,
we encourage clinicians to routinely assess and treat OCS in patients who are taking clozapine.

Introduction

People with schizophrenia diagnoses experience lower subjective wellbeing compared to the
general population (Maat, Fett, Derks, & Investigators, 2012; Ritsner et al., 2000). This differ-
ence is especially pronounced in those with ‘deficit subtypes’ of schizophrenia (Sum, Tay,
Sengupta, & Sim, 2018). However, the determinants of subjective wellbeing in patients with
schizophrenia are still unclear.

Depressive (van Rooijen et al., 2019) and psychotic symptoms (Brown, Mezquida, &
Fernandez-Egea, 2016) are known to reduce wellbeing in this patient group. Recently, we
found that medication-induced obsessive–compulsive symptoms (OCS) might also have a det-
rimental effect on wellbeing (Biria et al., 2019). OCS induced by antipsychotics are common
and primarily associated with antipsychotics with strong antiserotonergic activity (Grillault
Laroche & Gaillard, 2016; Swets et al., 2014), such as clozapine and olanzapine (Poyurovsky
et al., 2001; Schirmbeck et al., 2011; Schirmbeck & Zink, 2012). Estimates of OCS prevalence
for individuals using these medications are broad, ranging from 11% to 64% for symptoms
only and from 0% to 37.5% for obsessive–compulsive disorder (OCD) (Swets et al., 2014),
depending on the methodology used. Nevertheless, they are higher than in the general popu-
lation, in which the lifetime prevalence of OCD is 1.6% (Kessler et al., 2005). In previous work
(Fernandez-Egea, Worbe, Bernardo, & Robbins, 2018), we found that 47% of patients treated
with clozapine (40% of whom were treated with clozapine for over 20 years) developed signifi-
cant OCS, measured by the Obsessive–Compulsive Inventory – Revised (OCI-R; Foa et al.,
2002). This proportion is three times higher than in patients diagnosed with schizophrenia
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who are not treated with clozapine (Swets et al., 2014). Moreover,
the percentage of patients developing clinically significant com-
pulsive behaviour was significantly correlated with the duration
of clozapine treatment (Fernandez-Egea et al., 2018).

In a recent study, we found that in patients treated with cloza-
pine, those with new-onset OCS experienced significantly lower
subjective wellbeing compared to those without OCS (Biria
et al., 2019). However, this study was cross-sectional, using a
small sample size (n = 85; 56 with OCS and 29 without OCS)
and did not account for other factors known to impact wellbeing,
such as depression (van Rooijen et al., 2019) and psychotic symp-
toms (Brown et al., 2016). Gürcan, Şenol, Yağcıoğlu, and Ertuğrul
(2021) recently explored the impact of clozapine-induced OCS in
patients with schizophrenia, along with the clinical risk factors
and phenomenology of OCS. They found that the severity of
OCS positively correlated with the severity of depression, ‘posi-
tive’ symptoms (i.e. psychosis), and general psychopathology.
Furthermore, the severity of OCS correlated with decreased func-
tioning, as measured by the World Health Organization Disability
Assessment Schedule II (WHO-DAS II). Their results suggest that
both the severity of OCS and schizophrenia psychopathology
decreased people’s level of functioning. As noted by Gürcan
et al. (2021), studies using a longitudinal design would be needed
to explore this further.

In the present study, we aimed to explore whether OCS sever-
ity affects both subjective wellbeing and general functioning, inde-
pendently of depression and psychosis. We used a naturalistic
longitudinal design using electronic healthcare records from a
large cohort of patients treated with clozapine who were assessed
annually for OCS and wellbeing (both since 2016), and general
functioning, depressive, and psychotic symptoms (all since
2012), as part of routine clinical practice. We used statistical
mixed linear modelling techniques to evaluate the longitudinal
influence of OCS severity on wellbeing and general functioning.

Method

Study design and participants

We conducted a retrospective analysis using the electronic records
of Cambridgeshire and Peterborough NHS Foundation Trust
(CPFT). CPFT is the primary public mental health care provider
for a population of approximately 860 000 people in a mixed
urban/rural area (including the cities and towns of Cambridge,
Peterborough, Huntingdon, and Ely) in the East of England,
UK. We used the Clinical and Research Database (CRD) for
Persistent Schizophrenia, under NHS Research Ethics approvals
(ref. 18/EE/0239; NHS Health Research Authority, 2021). This
database contains anonymised routine clinical data from the
CPFT Clozapine Clinic (see Fernandez-Egea et al., 2021). All clin-
ical assessments in the CRD were performed by an experienced
psychiatrist (EFE) or self-rated by the patient during routine clin-
ical appointments. The data were collected between 24th August
2012 and 1st August 2020.

The CRD data included a total of 2560 assessments of 241
patients taking clozapine. As part of the care plan approach for
everyone receiving care at the CPFT Clozapine Clinic, all indivi-
duals were asked to complete measures of psychotic and depres-
sive symptoms, wellbeing, general functioning, and OCS on an
annual basis. For this study, only those face-to-face assessments
in which the OCI-R was completed were included. The final sam-
ple used data from 184 individuals (76% of the total sample); see

Table 1 for details. Some completed these assessments on multiple
occasions, producing a total of 527 data points. The date at which
each patient completed the OCI-R for the first time constituted
the baseline for that individual. The date at which an individual’s
last CRD data was recorded defined the follow-up duration.

Outcomes and measures

The first outcome was mental wellbeing, measured by the Short
Warwick–Edinburgh Mental Wellbeing Scale (SWEMWBS;
Stewart-Brown et al., 2009). This scale is valid and reliable for
measuring mental wellbeing in diverse UK populations and pro-
jects (Stewart-Brown et al., 2011). The SWEMWBS is a self-report
7-item scale which asks about thoughts and feelings over the past
2 weeks, pertaining to items such as optimism, usefulness, think-
ing clearly, and closeness to others. Respondents are asked to rate
how often they have experienced each statement over the last
2 weeks, on a 5-point scale ranging from ‘none of the time’ to
‘all of the time’. Responses are then summed, with higher scores
indicating greater wellbeing. The corrected score was used for our
analyses (Stewart-Brown et al., 2009).

The second outcome was general functioning, measured by
the Global Assessment of Functioning Scale (GAF), a revision
of the original Global Assessment Scale (GAS; Endicott, Spitzer,
Fleiss, & Cohen, 1976). This scale is also used to rate how serious
a mental illness may be (Schwartz, 2007) and has been recom-
mended for routine clinical use (Salvi, Leese, & Slade, 2005).
The GAF measures how much a person’s symptoms affect their
day-to-day life on a scale of 1–100, with higher scores indicating
greater functioning. In this study, the rater was always the treating
clinician. The rater is asked to consider psychological, social, and
occupational functioning on a hypothetical continuum of mental
health, over the past month, where the lowest level of functioning
is chosen; the rater is asked to ignore impairment in functioning
due to physical or environmental limitations. As such, the GAF
covers a range from severe psychopathology to positive mental
health, and gives an overall indication of how patients are doing
(Aas, 2010).

The severity of OCS was measured by the Obsessive–
Compulsive Inventory – Revised (OCI-R; Foa et al., 2002). The
OCI-R is a self-report measure with 18 items comprising six sub-
scales: obsessional thinking, washing, checking, ordering, hoard-
ing behaviours, and mental neutralising. Respondents are asked
to rate how much they have been distressed or bothered by vari-
ous experiences over the last month, on a 5-point scale ranging
from ‘not at all’ to ‘extremely’. The responses are then summed
to give a total score in the range of 0–72, with higher scores indi-
cating greater severity of OCS.

The overall severity of symptoms was measured by the Clinical
Global Impression – Schizophrenia scale (CGI-SCH; Haro et al.,
2003). The CGI-SCH scale, derived from the Clinical Global
Impression (CGI) scale, is a clinician-rated measure which mea-
sures illness severity. The CGI-SCH has been used for efficacy
and effectiveness studies in schizophrenia, and has been shown
to be sensitive to change (Haro et al., 2003). It comprises four
symptom domains (‘positive’/psychotic symptoms, ‘negative’
symptoms, depressive symptoms, and cognitive symptoms), and
an overall severity domain. The rating is based on the last week
and marked on a 7-point scale ranging from ‘0 = absent’ to ‘6 =
extreme’, with higher scores indicating more severe symptoms.

We also collated other factors of interest for this study, includ-
ing (1) sociodemographic information: age at baseline (years),
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gender (male v. female); (2) habits such as smoking (cigarettes per
day) and alcohol use (units per week); and (3) key psychiatric
information: age of the first episode of psychosis (FEP), duration
of clozapine use, and clozapine dose.

Statistical analysis

Linear mixed models, with intercept as a (per-subject) random
variable, were used to assess the longitudinal effect of changes

in OCI-R and CGI-SCH upon the outcomes of interest. Linear
mixed modelling is a robust statistical technique for longitudinal
analysis with repeated measures. To test associations of interest,
we performed a hierarchical approach to fit the data. Taking the
first dependent variable, mental wellbeing, as an example, we
first fitted the data using the overall OCI-R score (or subscores)
and overall CGI-SCH score (or subscores) as the independent
variables (models 1, 2, 4, and 6 in Table 2). Next, we added inter-
action terms between the overall OCI-R score and CGI-SCH sub-
scores (models 3, 5, and 7 in Table 2). Of note, we only added
interaction terms for OCI-R subscores or CGI-SCH subscores
when they were associated with statistically significant main
effects in the first step. All models controlled for age at baseline,
age at FEP, gender, smoking (cigarettes per day), alcohol use
(units per week), length of clozapine treatment (in years), and clo-
zapine dose (in mg/day). Confound variables to control for were
chosen a priori based on our earlier research (Biria et al., 2019;
Fernandez-Egea et al., 2018), which identified that clozapine
dose and treatment duration were important for OCS, as were
variables that influenced the individual’s level of clozapine, such
as smoking habits, alcohol use, and gender. Age at baseline and
age at FEP were included as traditional demographic and psychi-
atric information as per convention in this field of research. The
same approach as described above was used with the other
dependent variable, general functioning.

Multicollinearity was tested using the variance inflation factor
(VIF). VIF⩾10 indicates severe or serious multicollinearity
(O’Brien, 2007). In this study, all models had a maximum VIF
of 2.8, suggesting negligible multicollinearity. For each model,
we also plotted a series of residual plots to visually check the
other assumptions of linear models, including residuals v. fitted
value to check the linear relationship assumptions, normal Q–Q
to examine whether the residuals were normally distributed,
and scale–location to check the homogeneity of variance of the
residuals. The assumptions of linear models were not obviously
violated. To measure the goodness-of-fit of the models, we report
the conditional R2 in Tables 2 and 3.

All statistical analyses were performed using R (version 3.5.0; R
Core Team, 2018), with the packages dplyr (1.0.2; Wickham,
François, Henry, & Müller, 2020), lmerTest (3.1-2; Kuznetsova,
Brockhoff, & Christensen, 2017), car (3.0-3; Fox & Weisberg,
2019), and MuMIn (1.43.17; Bartoń, 2020; adapted from
Nakagawa, Johnson, & Schielzeth, 2017).

Results

A total of 184 individuals were included in the study, with a
total of 527 assessments in which OCI-R, SWEMWBS and
GAF were completed on the same day. With regards to demo-
graphic information, 79.9% (n = 147) of the sample were male
and the mean age of individuals was 45.9 years, with a standard
deviation (S.D.) of 10.9 years. With regards to psychiatric history,
the mean age of the first episode of psychosis was 22.8 years
(S.D. = 7.4 years). With regards to current clinical status and cloza-
pine treatment, the severity of schizophrenia symptoms overall
score was 3.16 (S.D. = 1.12), the mean duration of clozapine
treatment was 16.31 years (S.D. = 9.8 years) and the mean dose
of clozapine was 318.0 mg/day (S.D. = 141.9 mg/day). With regards
to outcome measures of interest, the mean OCI-R total score was
18.95 (S.D. = 13.4), the mean wellbeing corrected score was 22.07
(S.D. = 4.44) and the mean general functioning score was 73.7
(S.D. = 13.4). 41% of OCI-R scales scored 21 or more points,

Table 1. Sociodemographic and clinical description of the 184 patients
included in the study

Variables
Number [%] or
Mean (S.D.)

Individual level:

Age (baseline) 45.9 (10.9)

Age at first episode psychosis 22.8 (7.4)

Gender (=male) 147 [79.9%]

Follow-up (months) 26.5 (14.6)

Number of face-to-face assessments during study period

1 30 [16.3%]

2 35 [19%]

3 64 [34.8%]

4 40 [21.7%]

5 15 [8.2%]

Assessment level:

Smoking (cigarettes/day) 5.86 (9.6)

Alcohol (units/week) 5.9 (14.5)

Duration of clozapine treatment (years) 16.31 (9.8)

Clozapine dose (in mg/day) 318.0 (141.9)

Wellbeing (SWEMWBS) score (corrected value) 22.07 (4.44)

Obsessive–compulsive symptoms (OCI-R) overall
score

18.95 (13.4)

OCI-R Washing 1.72 (2.38)

OCI-R Obsessional thinking 4.35 (3.51)

OCI-R Hoarding 3.2 (2.85)

OCI-R Ordering 2.62 (2.83)

OCI-R Checking 4.72 (3.57)

OCI-R Mental neutralising 2.35 (2.9)

Severity of schizophrenia symptoms (CGI-SCH)
overall score

3.16 (1.12)

CGI-SCH Depressive symptoms 1.57 (0.98)

CGI-SCH Positive/psychotic symptoms 2.46 (1.47)

CGI-SCH Negative symptoms 2.79 (1.28)

CGI-SCH Cognitive symptoms 2.48 (0.94)

General functioning (GAF) score 73.7 (13.4)

Data are presented as number [percentage] for categorical variables and mean (S.D.) for
continuous variables. SWEMWBS: Short Warwick–Edinburgh Mental Wellbeing Scale. OCI-R:
Obsessive–Compulsive Inventory – Revised. CGI-SCH: Clinical Global Impression –
Schizophrenia. GAF: Global Assessment of Functioning Scale.
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Table 2. Hierarchical linear regression examining the effect of psychopathology on wellbeing (SWEMWBS) score

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Coefficient
(95% CI) p value

Coefficient
(95% CI) p value

Coefficient
(95% CI) p value

Coefficient
(95% CI) p value

Coefficient
(95% CI) p value

Coefficient
(95% CI) p value

Coefficient
(95% CI) p value

Severity of obsessive–compulsive symptoms (OCI-R scores):

Overall −0.09
(−0.12 to −0.06)

<0.001 −0.08
(−0.11 to −0.05)

<0.001 −0.11
(−0.18 to −0.05)

0.001

Subscores

Washing 0.11
(−0.08 to 0.30)

0.242 0.11
(−0.08 to 0.30)

0.2414 0.08
(−0.11 to 0.26)

0.402 0.09
(−0.09 to 0.28)

0.326

Obsessional
thinking

−0.38
(−0.51 to −0.24)

<0.001 −0.24
(−0.61 to 0.12)

0.185 −0.29
(−0.43 to −0.15)

<0.001 −0.36
(−0.63 to −0.09)

0.009

Hoarding −0.22
(−0.38 to −0.07)

0.005 −0.41
(−0.83 to 0.00)

0.0497 −0.19
(−0.34 to −0.04)

0.013 −0.37
(−0.67 to −0.06)

0.018

Ordering −0.11
(−0.27 to 0.05)

0.19 −0.11
(−0.27 to 0.05)

0.1959 −0.12
(−0.28 to 0.04)

0.129 −0.12
(−0.28 to 0.04)

0.129

Checking −0.03
(−0.17 to 0.10)

0.616 −0.03
(−0.16 to 0.10)

0.6388 −0.05
(−0.18 to 0.08)

0.444 −0.05
(−0.18 to 0.08)

0.445

Mental
neutralising

0.12
(−0.03 to 0.28)

0.121 0.12
(−0.04 to 0.27)

0.1428 0.12
(−0.03 to 0.28)

0.108 0.12
(−0.04 to 0.27)

0.141

Severity of schizophrenia symptoms (CGI-SCH scores):

Overall −0.69
(−1.05 to −0.34)

<0.001 −0.62
(−0.96 to −0.27)

0.001 −0.64
(−1.19 to −0.09)

0.0219

Subscores

Depressive
symptoms

−0.74
(−1.10 to −0.38)

<0.001 −1.19
(−1.89 to −0.48)

0.001 −0.61
(−0.97 to −0.25)

0.001 −1.23
(−1.96 to −0.50)

0.001

Positive/
psychotic
symptoms

−0.51
(−0.79 to −0.22)

0.001 −0.55
(−1.02 to −0.08)

0.022 −0.43
(−0.72 to −0.14)

0.004 −0.50
(−0.97 to −0.03)

0.039

Negative
symptoms

−0.25
(−0.60 to 0.10)

0.163 −0.26
(−0.61 to 0.09)

0.149 −0.28
(−0.62 to 0.07)

0.118 −0.29
(−0.64 to 0.06)

0.101

Cognitive
symptoms

−0.23
(−0.66 to 0.20)

0.295 −0.21
(−0.65 to 0.22)

0.336 −0.23
(−0.66 to 0.20)

0.301 −0.21
(−0.64 to 0.22)

0.346

Interaction between OCS and CGI-SCH:

OCI-R (overall):
CGI-SCH
(depressive
symptoms)

0.02
(−0.01 to 0.05)

0.159

OCI-R (overall):
CGI-SCH
(positive/
psychotic
symptoms)

0.00
(−0.02 to 0.02)

0.894

OCI-R
(obsessional
thinking):
CGI-SCH (overall)

−0.04
(−0.14 to 0.06)

0.4337

(Continued )
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Table 2. (Continued.)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Coefficient
(95% CI) p value

Coefficient
(95% CI) p value

Coefficient
(95% CI) p value

Coefficient
(95% CI) p value

Coefficient
(95% CI) p value

Coefficient
(95% CI) p value

Coefficient
(95% CI) p value

OCI-R
(hoarding): CGI-R
(overall)

0.06
(−0.06 to 0.18)

0.3258

OCI-R
(obsessional
thinking):
CGI-SCH
(depressive
symptoms)

0.05
(−0.07 to 0.17)

0.399

OCI-R
(obsessional
thinking):
CGI-SCH
(positive/
psychotic
symptoms)

0.00
(−0.09 to 0.08)

0.968

OCI-R
(hoarding):
CGI-SCH
(depressive
symptoms)

0.07
(−0.04 to 0.18)

0.223

OCI-R
(hoarding):
CGI-SCH
(positive/
psychotic
symptoms)

0.02
(−0.07 to 0.11)

0.645

Covariates:

Age at baseline 0.07
(0.01 to 0.12)

0.017 0.06
(0.00 to 0.11)

0.04 0.06
(0.00 to 0.11)

0.04 0.06
(0.01 to 0.12)

0.021 0.06
(0.01 to 0.12)

0.0196 0.06
(0.00 to 0.11)

0.034 0.06
(0.00 to 0.11)

0.036

Age at FEP −0.09
(−0.16 to −0.01)

0.022 −0.06
(−0.13 to 0.01)

0.11 −0.06
(−0.13 to 0.02)

0.127 −0.07
(−0.14 to 0.00)

0.067 −0.07
(−0.14 to 0.01)

0.073 −0.05
(−0.12 to 0.02)

0.165 −0.05
(−0.12 to 0.02)

0.196

Gender (=male) 0.46
(−0.84 to 1.77)

0.488 0.24
(−1.00 to 1.47)

0.708 0.24
(−0.99 to 1.47)

0.7 0.41
(−0.83 to 1.65)

0.514 0.40
(−0.84 to 1.64)

0.5272 0.27
(−0.92 to 1.47)

0.654 0.26
(−0.94 to 1.45)

0.675

Smoking
(cigarettes/day)

−0.03
(−0.07 to 0.01)

0.197 −0.02
(−0.06 to 0.02)

0.323 −0.02
(−0.06 to 0.02)

0.354 −0.03
(−0.07 to 0.01)

0.134 −0.03
(−0.07 to 0.01)

0.1314 −0.02
(−0.06 to 0.02)

0.253 −0.02
(−0.06 to 0.02)

0.284

Alcohol (units/
week)

0.00
(−0.02 to 0.03)

0.902 0.00
(−0.02 to 0.03)

0.899 0.00
(−0.02 to 0.02)

0.948 0.00
(−0.02 to 0.03)

0.743 0.01
(−0.02 to 0.03)

0.6876 0.00
(−0.02 to 0.03)

0.755 0.00
(−0.02 to 0.03)

0.747

Duration of
clozapine use
(years)

0.01
(−0.03 to 0.05)

0.595 0.02
(−0.02 to 0.06)

0.308 0.02
(−0.02 to 0.06)

0.322 0.01
(−0.03 to 0.04)

0.738 0.01
(−0.03 to 0.04)

0.7374 0.01
(−0.02 to 0.05)

0.458 0.02
(−0.02 to 0.05)

0.422

Clozapine dose
(mg/day)

0.00 (0.00–0.00) 0.715 0.00 (0.00–0.00) 0.601 0.00 (0.00–0.00) 0.61 0.00 (0.00–0.00) 0.816 0.00 (0.00–0.00) 0.8108 0.00 (0.00–0.00) 0.7 0.00 (0.00–0.00) 0.721

Conditional R2: 0.634 0.639 0.648 0.627 0.627 0.638 0.645

Bold indicates significant values, with associated p values in the column to the right-hand side. SWEMWBS: Short Warwick–Edinburgh Mental Wellbeing Scale; OCI-R: Obsessive–Compulsive Inventory – Revised; CGI-SCH: Clinical Global Impression –
Schizophrenia.
Data was fitted by linear mixed models, with intercept as a (per-subject) random variable. A hierarchical approach was implemented by fitting the data using pairwise combination of overall OCI-R score (or subscores) and overall CGI-SCH score
(or subscores) as the independent variables (models 1, 2, 4, and 6). Interaction terms were then added for OCI-R subscores or CGI-SCH subscores when they were associated with statistically significant main effects (models 3, 5, and 7).
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Table 3. Hierarchical linear regression examining the effect of psychopathology on general functioning (GAF) score

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Coefficient
(95%CI) p value

Coefficient
(95%CI) p value

Coefficient
(95%CI) p value

Coefficient
(95%CI) p value

Coefficient
(95%CI) p value

Coefficient
(95%CI) p value

Severity of
obsessive–compulsive
symptoms (OCI-R
scores):

Overall −0.05
(−0.13 to 0.02)

0.149 −0.04
(−0.11 to 0.04)

0.331 −0.27
(−0.48 to −0.05)

0.01

Subscores

Washing −0.39
(−0.85 to 0.07)

0.094 −0.48
(−0.92 to −0.04)

0.034 −1.01
(−2.21 to 0.19)

0.1

Obsessional thinking −0.28
(−0.61 to 0.05)

0.098 −0.02
(−0.36 to 0.31)

0.896 −0.03
(−0.37 to 0.30)

0.86

Hoarding 0.08
(−0.30 to 0.46)

0.687 0.30
(−0.06 to 0.67)

0.106 0.29
(−0.08 to 0.66)

0.12

Ordering 0.05
(−0.34 to 0.45)

0.789 −0.08
(−0.46 to 0.30)

0.679 −0.04
(−0.42 to 0.33)

0.82

Checking 0.17
(−0.15 to 0.49)

0.293 0.04
(−0.27 to 0.35)

0.796 0.04
(−0.27 to 0.35)

0.81

Mental neutralising −0.05
(−0.43 to 0.34)

0.81 −0.09
(−0.46 to 0.27)

0.626 −0.05
(−0.42 to 0.32)

0.79

Severity of schizophrenia
symptoms (CGI-SCH
scores):

−7.68
(−8.51 to −6.84)

<0.001 −7.59
(−8.43 to −6.74)

<0.001

Overall

Subscores

Depressive symptoms −2.13
(−2.98 to −1.28)

<0.001 −3.11
(−4.79 to −1.43)

<0.001 −2.27
(−3.13 to −1.40)

<0.001 −2.25
(−3.32 to −1.17)

<0.001

Positive/psychotic
symptoms

−2.61
(−3.29 to −1.93)

<0.001 −2.68
(−3.80 to −1.56)

<0.001 −2.59
(−3.29 to −1.90)

<0.001 −2.30
(−3.12 to −1.48)

<0.001

Negative symptoms −3.39
(−4.22 to −2.56)

<0.001 −4.16
(−5.43 to −2.89)

<0.001 −3.45
(−4.28 to −2.61)

<0.001 −3.89
(−4.88 to −2.91)

<0.001

Cognitive symptoms −3.05
(−4.08 to −2.02)

<0.001 −3.29
(−5.00 to −1.59)

<0.001 −2.94
(−3.98 to −1.91)

<0.001 −3.04
(−4.29 to −1.79)

<0.001

Interaction between OCS
and CGI-SCH:

OCI-R (overall):
CGI-SCH (depressive
symptoms)

0.04
(−0.03 to 0.10)

0.25

(Continued )
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Table 3. (Continued.)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Coefficient
(95%CI) p value

Coefficient
(95%CI) p value

Coefficient
(95%CI) p value

Coefficient
(95%CI) p value

Coefficient
(95%CI) p value

Coefficient
(95%CI) p value

OCI-R (overall):
CGI-SCH (positive/
psychotic symptoms)

0.00
(−0.04 to 0.05)

0.95

OCI-R (overall):
CGI-SCH (negative
symptoms)

0.04
(−0.01 to 0.10)

0.11

OCI-R (overall):
CGI-SCH (cognitive
symptoms)

0.02
(−0.05 to 0.09)

0.63

OCI-R (washing):
CGI-SCH (depressive
symptoms)

−0.02
(−0.38 to 0.34)

0.9

OCI-R (washing):
CGI-SCH (positive/
psychotic symptoms)

−0.16
(−0.40 to 0.07)

0.18

OCI-R (washing):
CGI-SCH (negative
symptoms)

0.27
(−0.06 to 0.60)

0.11

OCI-R (washing):
CGI-SCH (cognitive
symptoms)

0.08
(−0.34 to 0.49)

0.72

Covariates:

Age at baseline −0.12
(−0.25 to 0.00)

0.053 −0.15
(−0.27 to −0.03)

0.018 −0.15
(−0.27 to −0.03)

0.02 −0.15
(−0.28 to −0.02)

0.02 −0.17
(−0.30 to −0.05)

0.007 −0.17
(−0.30 to −0.05)

0.01

Age at FEP 0.07
(−0.11 to 0.24)

0.45 0.13
(−0.04 to 0.30)

0.138 0.13
(−0.03 to 0.30)

0.12 0.09
(−0.08 to 0.26)

0.31 0.15
(−0.02 to 0.32)

0.094 0.15
(−0.01 to 0.32)

0.08

Gender ( = male) −0.43
(−3.32 to 2.46)

0.771 −0.58
(−3.49 to 2.32)

0.694 −0.49
(−3.37 to 2.39)

0.74 −0.59
(−3.48 to 2.30)

0.689 −0.51
(−3.42 to 2.39)

0.729 −0.55
(−3.44 to 2.33)

0.71

Smoking
(cigarettes/day)

−0.15
(−0.25 to −0.05)

0.004 −0.10
(−0.20 to −0.01)

0.04 −0.10
(−0.20 to 0.00)

0.05 −0.15
(−0.25 to −0.05)

0.003 −0.10
(−0.20 to 0.00)

0.042 −0.11
(−0.21 to −0.01)

0.03

Alcohol (units/week) 0.03
(−0.03 to 0.09)

0.291 0.03
(−0.03 to 0.09)

0.278 0.03
(−0.03 to 0.09)

0.28 0.03
(−0.03 to 0.09)

0.305 0.03
(−0.03 to 0.08)

0.375 0.03
(−0.03 to 0.09)

0.33

Duration of clozapine
use (years)

0.01
(−0.08 to 0.10)

0.828 0.03
(−0.06 to 0.12)

0.489 0.03
(−0.06 to 0.11)

0.58 0.02
(−0.08 to 0.11)

0.725 0.04
(−0.05 to 0.13)

0.37 0.03
(−0.06 to 0.12)

0.5

Clozapine dose
(mg/day)

0.00 (0.00–0.01) 0.29 0.01 (0.00–0.01) 0.08 0.01 (0.00–0.01) 0.08 0.00 (0.00–0.01) 0.222 0.01 (0.00–0.01) 0.054 0.01 (0.00–0.01) 0.07

Conditional R2: 0.730 0.774 0.774 0.728 0.774 0.773

Bold indicates significant values, with associated p values in the column to the right-hand side. GAF: Global Assessment of Functioning Scale; OCI-R: Obsessive–Compulsive Inventory – Revised; CGI-SCH: Clinical Global Impression – Schizophrenia.
Data was fitted by linear mixed models, with intercept as a (per-subject) random variable. A hierarchical approach was implemented by fitting the data using pairwise combination of overall OCI-R score (or subscores) and overall CGI-SCH score
(or subscores) as the independent variables (models 1, 2, 4, and 5). Interaction terms were then added for OCI-R subscores or CGI-SCH subscores when they were associated with statistically significant main effects (models 3 and 6).
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which is typically the threshold used to indicate OCD. For full
details, see Table 1, which summarises the main sociodemo-
graphic information and clinical variables.

The influence of psychopathology, including OCS, on subject-
ive wellbeing is shown in Table 2. Model 1 indicated that a 1 unit
increase in OCS was associated with a 0.09 unit decrease in well-
being. Model 2 and 6 indicated that the severity of depression and
psychosis also influenced wellbeing. Model 4 and 6 indicated that
obsessional thinking and hoarding behaviour domains were the
determinant of effect on wellbeing. Model 3, 5, and 7 indicated
that there were no interaction effects.

The influence of psychopathology, including OCS, on general
functioning is shown in Table 3. Model 1 indicated that only gen-
eral psychopathology, but not OCS, influenced general function-
ing. Subsequent models confirmed that all psychopathology
domains measured with the CGI-SCH (psychotic, negative,
depressive, and cognitive symptom severity) determined general
functioning. No significant interaction effects were found.

Discussion

We found that OCS experienced by patients treated with cloza-
pine were significantly associated with worse wellbeing, but did
not impair general functioning, as measured by self-report
using the Short Warwick–Edinburgh Mental Wellbeing Scale
and by clinician report using the Global Assessment of
Functioning scale, respectively. The negative impact was detected
even when controlling for depressive and psychotic symptoms. To
the best of our knowledge, this study is the first to use longitu-
dinal information to ascertain the impact of OCS on wellbeing
and functioning.

The mean wellbeing score (22.07) in this study was similar to
previous studies in this population (Brown et al., 2016) and lower
than the mean for the general population (23.7 for men, 23.2 for
women) (Ng Fat, Scholes, Boniface, Mindell, & Stewart-Brown,
2017). For each 1-point increase in the total OCI-R score, we
found an associated 0.09-point decrease in the wellbeing score.
In a previous study, we found that almost half of patients treated
with clozapine scored 21 or more points on the OCI-R
(Fernandez-Egea et al., 2018). This would represent a 1.89
decrease in wellbeing, which is in the range of clinically relevant
levels of change (Warwick Medical School, 2020). Our longitu-
dinal data replicates and expands on previous results, in which
patients with higher OCI-R scores experienced lower wellbeing
(Biria et al., 2019). We also replicated work by van Rooijen
et al. (2019) and Brown et al. (2016), in which depressive and
psychotic symptoms impact on the wellbeing of people with
schizophrenia. However, we found that OCS exert an additional
detrimental effect, even accounting for this.

When different OCS domains were evaluated, only obsessional
thinking and hoarding behaviours, but not checking behaviours,
had a deleterious impact on wellbeing. The lack of statistically sig-
nificant impact of checking behaviours on wellbeing could poten-
tially be attributed to their ego-syntonic nature, thus not causing
distress to the patient. This might contribute to the under-
recognition of clozapine-related OCS, as patients might not com-
plain about excessive checking (Mukhopadhaya et al., 2009). This
reinforces the need for clinicians to routinely ask about excessive
checking. Interestingly, we also found that OCS did not impact
clinician-reported general functioning, which was mostly asso-
ciated with psychosis and other symptom domains measured by
the CGI-SCH. Once again, the emerging picture is of somewhat

‘invisible’ OCS, in which patients might not find them distressing
and/or clinicians do not notice the impact, despite the deleterious
effect on wellbeing.

Previous work by our team explored any potential differences
between those individuals who experienced OCS and those who
did not whilst taking clozapine (Biria et al., 2019); though OCS
are more usefully viewed on a continuum than in a binary man-
ner, the main significant differences that emerged between groups
were higher clozapine dose and younger paternal age at birth in
those with OCS compared to those who did not have OCS whilst
taking clozapine.

Clozapine remains a gold-standard treatment option for indi-
viduals diagnosed with schizophrenia who have not previously
benefited from trying two or more other antipsychotic medica-
tions (Taylor, 2017) and is prescribed because it can reduce symp-
tom severity and improve functioning. However, these benefits
must be balanced with an awareness that clozapine-related OCS
(either exacerbation of pre-existing OCS or development of new-
onset OCS) can impair patients’ wellbeing. Our results highlight
the need to measure not just symptomatology but also patients’
quality of life or subjective wellbeing (Felce & Perry, 1995), a
frequently forgotten but important goal in schizophrenia care
(Engel, 1977). These findings are especially significant consider-
ing that Mukhopadhaya et al. (2009) found ∼50% of patients
taking clozapine had never been asked about OCS, illustrating
that this is an under-recognised problem in clinical settings.
While people with schizophrenia diagnoses may report lower
levels of happiness on average than healthy controls, there is con-
siderable heterogeneity within this population (Palmer et al.,
2016). Palmer et al. (2016) found that levels of happiness in peo-
ple with schizophrenia were significantly related to various posi-
tive psychosocial factors, such as lower perceived stress and
higher levels of resilience, optimism, and personal mastery. As
such, increasing wellbeing and happiness remains a valid and
important treatment goal for this population and assessing and
treating clozapine-related OCS should be a clinical goal.

This study has various strengths, as well as limitations. A par-
ticular strength is the scope and comprehensiveness of data collec-
tion in a real-world clinical setting. All measures were
administered systematically to everyone receiving care from the
CPFT Clozapine Clinic, not just those where OCS, wellbeing or
general functioning had been identified as an issue. This allowed
us, uniquely, to explore the relationship between OCS, wellbeing
and general functioning in patients treated with clozapine.
Furthermore, the study has the largest sample size and longest
longitudinal follow-up to date for evaluating OCS in this patient
group. This was a naturalistic study with the research being
embedded in routine clinical practice; as such, if individuals
were identified as having clinically meaningful symptoms, they
were offered treatment for this, consisting of pharmacological
and non-pharmacological options. Naturalistic studies offer the
benefit of being ecologically valid and applicable in real-world set-
tings but tend to lack the consistency of ‘pure’ research where
variables can be more stringently controlled. Furthermore,
although there was no control group in this study, patients had
multiple assessments so acted as their own comparator, demon-
strating the impact of OCS over time. We used linear mixed mod-
els, considered to be a robust statistical method for real-world
longitudinal data (Garcia & Marder, 2017), in which missing
data or inconsistent intervals of assessment are common.
Another possible limitation relates to the outcome measures
used in the study. Firstly, we cannot entirely rule out the
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possibility of unblinded bias in the clinician-rated GAF scale. In
addition, we used the OCI-R, which is a self-rated symptom
scale for OCD, and less informative than other longer or more
detailed scales such as the Yale–Brown Obsessive Compulsive
Scale (Y-BOCS; Goodman et al., 1989) or full Obsessive–
Compulsive Inventory Scale (OCI; Foa, Kozak, Salkovskis,
Coles, & Amir, 1998). These longer scales are used in research set-
tings and it is debatable whether they could be embedded into
routine clinical practice, from which our sample originates.
Similarly, wellbeing can be measured using different scales. The
short version of the WEMWBS, the SWEMWBS, has shown its
validity when compared against the longer version
(Stewart-Brown et al., 2009) and has been validated in people
with schizophrenia (Vaingankar et al., 2017). It measures only
aspects related to happiness (Brown et al., 2016) but has been
recommended as a scale for routine clinical assessment in the
UK (UK Department of Health, 2011). In any case, both OCI-R
and SWEMWBS offer a reasonable balance of validity and time
spent in clinical practice to screen and assess OCS and wellbeing.
Finally, there are inherent limitations in the use of self-report
measures, such as the potential for social desirability bias or
responses being influenced by the clinician–patient relationship.
However, measures were intentionally administered on an annual
basis to minimise the possibility of learning effects or recall of
previous responses influencing subsequent responses.

Future research could address a number of areas. In particular,
perhaps because of the under-recognition of this issue, there is no
agreement on how to treat clozapine-related OCS and improve
wellbeing in this group of patients. Future research should evalu-
ate which interventions are most effective for clozapine-related
OCS, which might include pharmacological optimisation, medi-
cation combinations, and/or psychological therapies known to
be effective for OCD, such as cognitive–behavioural therapy
(CBT). Another valuable addition to the evidence base would
be qualitative accounts of people’s experiences of clozapine treat-
ment, OCS, and the impact on wellbeing, to complement quanti-
tative data. Moreover, future studies could seek to understand the
impact of different reporting methods and the possible impact of
the clinician–patient relationship when completing
measures, such as the possibility of social desirability bias when
patients complete self-report measures. Research may be
enhanced by triangulating self-reported measures, clinician-
reported measures, and reports from significant others.

In conclusion, we found that: (1) a substantial subset of this
patient group present with OCS, which have previously been
shown to be associated with clozapine treatment; and (2)
clozapine-related OCS have a negative impact on patients’ sub-
jective wellbeing, independently of psychosis and depression
severity. Considering the high incidence of OCS found, the fact
that these symptoms are often overlooked by researchers and clin-
icians, and that patients might not spontaneously raise this as a
concern, we hope this paper will encourage clinicians to assess
clozapine-treated patients for OCS routinely and actively.
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