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ABSTRACT
Objective: Although frequently reported in psychosis, obsessive-compulsive 
symptoms (OCS) are often not recognized and thus undertreated. We aimed to 
estimate the prevalence of OCS and obsessive-compulsive disorder (OCD) in 
patients with schizophrenia, schizoaffective disorder, or bipolar disorder in clinical 
records and identify clinical associations of OCS co-occurrence.

Methods: Data were retrieved from the South London and Maudsley NHS 
Foundation Trust Biomedical Research Centre case register. The study population 
was restricted to individuals diagnosed with schizophrenia (ICD F20.x), 
schizoaffective disorder (ICD F25.x), or bipolar disorder (ICD F31.x) between 2007 
and 2015. OCS and OCD were ascertained from structural fields and via Natural 
Language Processing software applied to free-text records. Clinical characteristics 
were obtained from Health of the Nation Outcome Scales for the analyses on 
associations between clinical characteristics and OCS/OCD status using logistic 
regressions with confounders considered.

Results: 22,551 cases of schizophrenia, schizoaffective disorder, or bipolar 
disorder were identified in the observation window. Among these, 5,179 (24.0%) 
were identified as having OCS (including an OCD diagnosis) and 2,574 (11.9%) 
specifically with comorbid OCD. OCS/OCD was associated with an increased 
likelihood of recorded aggressive behavior (OR = 1.18; 95% CI, 1.10–1.26), cognitive 
problems (OR = 1.21; 95% CI, 1.13–1.30), hallucinations and delusions (OR = 1.11; 
95% CI, 1.04–1.20), and physical problems (OR = 1.17; 95% CI, 1.09–1.26).

Conclusions: OCS and OCD are frequently recorded for patients with 
schizophrenia, schizoaffective disorder, and bipolar disorder and are associated 
with more severe psychiatric clinical characteristics. Automated information 
extraction tools hold potential to improve recognition and treatment of co-
occurring OCS/OCD for psychosis.
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The presence of co-occurring obsessive 
and/or compulsive symptoms (OCS) has 

been suggested to predict adverse outcomes in 
individuals with schizophrenia, schizoaffective 
disorder, and bipolar disorder.1,2 For example, 
several studies have reported that comorbid 
OCS are associated with earlier age at onset, 
higher psychotic symptom severity, and 
poorer social and vocational function.3,4 
Understanding the factors associated with OCS 
among individuals with severe mental disorders 
can help to identify vulnerable subgroups 
and potentially inform more personalized 
treatment.

OCS-related impairment has considerable 
implications, as comorbidity rates for OCS 
and obsessive-compulsive disorder (OCD) 
are significantly higher than expected among 
patients with schizophrenia, schizoaffective 
disorder, or bipolar disorder. While the lifetime 
prevalences of schizophrenia and OCD are 
around 0.6%5 and 2%–3%,6 respectively, the 
prevalences of comorbid OCD are about 
12%–23% in patients with schizophrenia and 
schizoaffective disorder7,8 and 13%–23% for 
patients with bipolar disorder.2

Published studies, however, are often 
not consistent with regard to the extent of 
the comorbidity. Estimates of OCD/OCS 
prevalence are influenced by the method 
of assessment and vary in different study 
populations. Some of the previous studies relied 
on selected samples, for example, specialized 
clinical facilities or convenience samples,2,8 
or had relatively small sample sizes,9 prone to 
selection bias or limited statistical power.

Electronic health records hold the potential 
to capture real-world data on individuals on a 
large scale. Important clinical information is not 
only kept in structured data, such as diagnostic 
codes, but also recorded in unstructured 
free-text fields. The use of natural language 
processing (NLP) algorithms on unstructured 

Notice of correction 9/13/2023: The spelling of Deborah Ahn-Robbins’ surname has been corrected.



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2022 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

J Clin Psychiatry 83:6, November/December 2022 
Reprinted with correction to pages e1, e2, e4, e6–e8.

e2     

Ahn-Robbins et al 

data has been well demonstrated and creates the possibility 
to derive clinical insights in representative samples of the 
source population. In this area of research, NLP could give 
an advantage by providing the ability to measure rates of 
diagnosed OCD, not just OCS, and the ability to look for 
associations with other clinical parameters.

In the current study, we used NLP techniques to support 
automated, text-based ascertainment of recorded OCS and 
OCD among patients with schizophrenia, schizoaffective 
disorder, or bipolar disorder in electronic clinical records 
from a large UK mental health case registry and explore 
factors related with co-occurrence of OCS and OCD, 
including demographic factors and clinical characteristics.

METHODS

Setting and Study Population
The study was conducted using clinical data from 

electronic health records of people receiving secondary 
mental health care from the South London and Maudsley 
NHS Foundation Trust (SLaM). SLaM has near-monopoly 
provision of mental health services to a defined geographic 
catchment of approximately 1.36 million residents of 
Lambeth, Southwark, Croydon, and Lewisham in south 
London, UK. SLaM services encompass all aspects of 
secondary mental health care across all age groups, including 
inpatient, community, general hospital liaison, and forensic 
services, as well as tertiary national specialist services. 
Electronic clinical records have been used comprehensively 
in all SLaM services since 2006, and the Clinical Record 
Interactive Search (CRIS) system, supported by SLaM’s 
National Institute for Health Research (NIHR) Biomedical 
Research Centre, was developed in 2008 to enable 
researchers to search and retrieve deidentified data from 
the clinical records efficiently for research purposes. The 
protocol for this case register has been described in detail 
elsewhere,9 and, currently, there are over 500,000 service 
users represented in CRIS. Individuals who had received a 
diagnosis of schizophrenia spectrum (ICD-10 code: F20.x), 
bipolar disorder (F31.x), or schizoaffective disorder (F25.x) 
during the observation period (from January 1, 2007, to 
December 31, 2016, inclusive) and whose clinical/functional 

status had been assessed by a clinician using the Health 
of the Nations Outcome Scale10 at least once during this 
observation period were included in this dynamic cohort. 
CRIS has received ethical approval as an anonymized data 
resource for secondary analyses (Oxford Research Ethics 
Committee C, reference 18/SC/0372).

Assessment of Obsessive/Compulsive Symptoms
NLP algorithms allowed information to be extracted 

from unstructured clinical text records (ie, free-text fields 
entered by clinicians, including recorded patient reviews, 
treatment notes, and clinical correspondence), which 
would not otherwise be available as structured entities. 
These have been widely developed and applied in CRIS to 
enhance the depth of data available for analysis on a large 
scale.9 We developed NLP algorithms specifically to extract 
documentation of obsessive/compulsive symptoms from 
free-text fields in clinical assessments and correspondence in 
CRIS using Generalized Architecture for Text Engineering 
(GATE) software.11 Full details concerning the development 
of this NLP application and the criteria for identifying 
obsessive/compulsive symptoms for NLP have been 
described previously.12 In brief, coding rules to determine 
the presence of OCS, including OCD, in clinical assessments 
and correspondence were based on the items in the Yale-
Brown Obsessive Compulsive Scale (YBOCS).13 The OCS 
algorithm was able to identify OCS (including OCD) with 
a precision (ie, positive predictive value) of 0.67 and a recall 
(ie, sensitivity) of 0.77, and instances of a recorded clinical 
diagnosis of OCD were identified with a precision/recall of 
1.00/0.85. In addition, the application was supplemented 
with output from a preexisting NLP algorithm ascertaining 
text associated with diagnosis statements, which performed 
at a precision/recall of 0.98/0.88 for OCD (ICD-10 code 
F42).9 Data from the algorithms for OCS and psychiatric 
diagnosis and structured fields in CRIS were combined to 
produce the outcome measure of OCS, including OCD.

Assessment of Sociodemographic  
and Clinical Characteristics

Study subjects were grouped into diagnostic categories 
based on the mental disorder diagnosis, received before or 
during the observation period. Information on diagnosis 
came from both the NLP algorithm (previously described) 
and recorded structured diagnostic fields, in which ICD-10 
codes were applied. Where study subjects had received 
more than one diagnosis of interest during the observation 
period, the diagnosis was hierarchically assigned as 
schizophrenia, schizoaffective disorder, and then bipolar 
disorder. Other variables extracted for analysis included 
secondary comorbid diagnoses of alcohol use disorder 
(F11), opioid use disorder (F10), and major depressive 
disorder (F33) that were diagnosed before or during the 
observation period. These comorbidities were also extracted 
from structured fields and free-text fields using the GATE 
psychiatric diagnosis application described above. Data 
on age, sex, ethnicity, marital status, postcode (for index 

Clinical Points
 ■ Although obsessive-compulsive symptoms (OCS) or 

obsessive-compulsive disorder (OCD) frequently co-occur 
in patients with schizophrenia, schizoaffective disorder, or 
bipolar disorder, they are often not recognized and thus 
undertreated.

 ■ Automated information extraction tools hold potential 
for adequate detection of OCS/OCD in patients with 
schizophrenia, schizoaffective disorder, or bipolar disorder.

 ■ The existence of OCS/OCD was found to be related to the 
clinical characteristics of these mental disorders, implying 
that OCS/OCD might be potential treatment targets in 
clinical practice.
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Figure 1. Flowchart of the Data Source and Derivation of 
the Sample Involved for Analysis

Abbreviations: OCD = obsessive-compulsive disorder, OCS = obsessive-
compulsive symptoms, SLaM = South London and Maudsley NHS 
Foundation Trust. 

SLaM service users with 
a diagnosis of F20, F24, 

or F31 in 2007–2015 
(N = 23,560) 

Subject with 
unknown gender 

(n = 4) 

Subject < 15 years 
old at diagnosis in 

2007–2015 
(n = 577) 

Subject involved in analysis
 (n = 21,551; male: 53.04%; 

female: 46.96%) 

Subject with OCS
(including OCD)

(n = 5,179; 24.03%) 

Subject without OCS
or OCD

(n = 16,372; 75.97%) 

Subject with no 
face-to-face contact 
at all in 2007–2015 

(n = 1,428) 

of multiple deprivation score), and use of medication 
were defined from routinely completed fields. Age at 
onset was calculated at the date on which the individual 
received their first schizophrenia, schizoaffective disorder, 
or bipolar disorder diagnosis date during the observation 
period. Ethnicity was classified into the following groups: 
“White British,” “Other white,” “South Asian,” “East 
Asian,” “Black Caribbean,” “Other black,” and “Others, 
mixed, and unknown” according to categories defined 
by the UK Office for National Statistics. Marital status 
was taken from the last available status and categorized 
as being in a relationship (“married,” “civil partnership,” 
or “cohabiting”) or no relationship (“divorced,” “civil 
partnership dissolved,” “separated,” “single,” “widowed,” or 
“unknown”). Socioeconomic status was measured using 
the Index of Multiple Deprivation score, which measures 
relative levels of deprivation in small-area neighborhoods 
in the UK, given in percentiles.14 The Index of Multiple 
Deprivation is composed of 7 domains of deprivation 
taken from the 2011 UK census: income, employment, 
health and disability, education skills and training, barriers 
to housing and services, crime, and living environment at 
the level of Lower Layer Super Output Area (LSOA), with 
an average population of 1,722 in London. The address in 
England at LSOA level, recorded closest in time to the first 
schizophrenia, schizoaffective disorder, or bipolar disorder 
diagnosis received during the observation period, was used 
to obtain deprivation scores, with a separate category for 
homelessness. Information on clinical/functional status 
was obtained from the 12-item Health of the Nation 
Outcome Scale (HoNOS).10 The HoNOS, which is routinely 
completed in SLAM patients, is commonly used as an 
outcome measure among mental health service providers 
in the UK. Current analysis included the following HoNOS 
items: item 1, assessing overactive aggressive behavior; item 
2, assessing non-accidental self-injury; item 4, assessing 
cognitive problems; item 5, assessing physical illness or 
disability problems; item 6, assessing hallucinations and 
delusions; and item 7, assessing depressed mood. HoNOS 
items are scored according to the following Likert scale 
categories: 0 = not a problem; 1 = minor problem requiring 
no action; 2 = mild problem but definitely present; 
3 = moderately severe problem; and 4 = severe to very severe 
problem. For our study, scores were categorized as present 
(1–4) vs absent (0) binary variables for further analyses.

Statistical Analysis
Characteristics of demographics and clinical 

characteristics of the sample by presence of OCS/OCD are 
presented. Descriptive statistics were summarized as means 
and SDs for continuous variables and as frequencies with 
percentages for categorical variables. Logistic regression 
analyses were undertaken to estimate the crude and adjusted 
associations between sociodemographic and clinical 
characteristics and OCS/OCD in the sample, with potential 
interactions with psychiatric diagnosis (schizophrenia, 
schizoaffective disorder, bipolar disorder) assessed using 

log-likelihood ratio tests. All analyses were performed using 
Stata 12.0, and significance level (α level) was set at 0.05.

RESULTS

As shown in the flowchart of the data source in Figure 
1, a total of 21,551 individuals were included in this study 
with schizophrenia (n = 13,754), schizoaffective disorder 
(n = 1,113), and bipolar disorder (n = 6,684) identified within 
the observation period. Their mean age was 42.2 years old 
(SD = 16.2), and 11,431 (53.0%) were male. In the cohort, 
5,179 (24.0%; 95% CI, 23.5%–24.6%) people were identified 
as having recorded OCS (including OCD diagnosis). The 
prevalence of OCS (including OCD) slightly varied by 
psychiatric diagnosis, with 24.6% for schizophrenia (95% 
CI, 23.9%–25.3%), 25.3% for schizoaffective disorder (95% 
CI, 22.8%–28.0%), and 22.6% for bipolar disorder (95% CI, 
21.6%–23.6%). In addition, 2,574 individuals (11.9%; 95% 
CI, 11.5%–12.4%) were identified as having comorbid OCD. 
Individuals recorded as having OCS/OCD were more often 
of male gender, of non-white British origin, living in deprived 
neighborhoods, and single. Presence of comorbid alcohol 
use disorder, opioid use disorder, and major depressive 
disorder were all significantly positively associated with the 
co-occurrence of OCS/OCD symptoms. Details are shown 
in Table 1.

Table 2 displays associations between recorded OCS/
OCD and mental or physical health symptoms assessed by 
HoNOS. After full adjustment, OCS/OCD was significantly 
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Table 1. Sample Characteristics According to Whether the Presence of Obsessive-
Compulsive Symptoms/Disorder (OCS/OCD) Was Recorded Among Patients With 
Schizophrenia, Schizoaffective Disorder, or Bipolar Disorder in Southeast London 
During 2007–2016 (N = 21,551)a

OCS/OCD recorded 
(n = 5,179)

OCS/OCD not recorded 
(n = 16,372) P valueb

Age, mean ± SD, y 39.3 ± 15.1 43.2 ± 16.4 < .01
Gender

Female
Male

2,385 (46.1)
2,794 (54.0)

7,735 (47.3)
8,637 (52.8)

.13

Ethnicity
White
Other White
South Asian
East Asian
Caribbean
Other Black
Others/mixed/unknown

2,268 (43.8)
474 (9.2)
121 (2.3)
142 (2.7)
547 (10.6)

1,167 (22.5)
460 (8.9)

6,537 (39.9)
1,774 (10.8)

491 (3.0)
504 (3.1)

1,471 (9.0)
3,533 (21.6)
2,062 (12.6)

< .01

Married or cohabiting
No
Yes

4,672 (90.2)
507 (9.8)

13,950 (85.2)
2,422 (14.8)

< .01

Neighborhood deprivation (in tertiles)
Low (1st tertile, highest SES level)
Medium (2nd tertile)
High (3rd tertile, lowest SES level)
Homeless or missing

1,613 (31.2)
1,626 (31.4)
1,729 (33.4)

211 (4.1)

5,214 (31.9)
5,138 (31.4)
5,170 (31.6)

850 (5.2)

< .01

Psychiatric diagnosis
Schizophrenia (F20)
Schizoaffective disorder (F25)
Bipolar disorder (F32)

3,389 (65.4)
281 (5.4)

1,509 (29.1)

10,365 (63.3)
832 (5.1)

5,175 (31.6)

< .01

Comorbid alcohol use disorder (F11)
No
Yes

4,527 (87.4)
652 (12.6)

14,942 (91.3)
1,430 (8.7)

< .01

Comorbid opioid use disorder (F10)
No
Yes

5,017 (96.9)
162 (3.1)

15,967 (97.5)
405 (2.5)

< .05

Comorbid major depressive disorder (F33)
No
Yes

4,519 (87.3)
660 (12.7)

15,066 (92.0)
1,306 (8.0)

< .01

Overactive aggressive behaviorc

Not a problem
Minor to significant problem

2,394 (51.4)
2,261 (48.6)

7,438 (55.6)
5,942 (44.4)

< .01

Non-accidental self-injuryd

Not a problem
Minor to significant problem

3,845 (82.7)
807 (17.4)

11,334 (84.9)
2,021 (15.1)

< .01

Cognitive problemse

Not a problem
Minor to significant problem

2,667 (57.4)
1,974 (42.5)

8,103 (60.7)
5,239 (38.3)

< .01

Physical illness or disabilityf

Not a problem
Minor to significant problem

2,857 (61.6)
1,785 (38.5)

8,166 (61.2)
5,187 (38.9)

.64

Hallucinations and delusionsg

Not a problem
Minor to significant problem

1,945 (42.0)
2,689 (58.0)

5,926 (44.5)
7,395 (55.5)

< .01

Depressed moodf

Not a problem
Minor to significant problem

1,859 (40.1)
2,783 (60.0)

5,624 (42.2)
7,716 (57.8)

< .05

aValues expressed as n (%) unless otherwise noted.
bIndependent t tests for continuous variables and χ2 tests for categorical variables.
cNumber of missing = 3,516.   dNumber of missing = 3,544.   eNumber of missing = 3,568.   fNumber of 

missing = 3,556.   gNumber of missing = 3,596.   hNumber of missing = 3,569.
Abbreviation: SES = socioeconomic status.

associated with recorded aggressive behavior (adjusted 
OR = 1.18; 95% CI, 1.10–1.26), cognitive problems (1.21; 
1.13–1.30), hallucinations/delusions (1.11; 1.04–1.20), 
and physical illness/disability (1.17; 1.09–1.26), but not 
significantly with non-accidental self-injury or depressed 
mood. As including comorbid major depressive disorder 
in the model might have represented overadjustment for 
depressed mood (measured using HONOS), a further 

analysis was run without this covariate; however, results were 
similar (Supplementary Table 1).

Considering the 3 psychiatric diagnosis groups, a 
significant interaction was found for the OCS/OCD 
association with hallucinations/delusions (log-likelihood 
ratio χ2 = 7.87, P  = .02) in a fully adjusted model, but not for 
any other HoNOS scale investigated. Further stratification 
by diagnosis indicated that this association was significant 
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Table 3. Adjusted Associations of OCS/OCD With Hallucinations/Delusions, Stratified 
by Psychiatric Diagnosis (N = 17,955)a

Symptom
Odds ratio (95% CI) for association with hallucinations/delusions

Schizophrenia (F20) Schizoaffective disorder (F25) Bipolar disorder (F32)
No OCS (including OCD)
OCS (including OCD)

Ref
1.02 (0.94–1.12)

Ref
1.23 (0.91–1.66)

Ref
1.24 (1.08–1.42)

aAdjusting for age, sex, ethnicity, relationship, deprivation score, comorbidity of alcohol use disorder, and 
comorbidity of opioid use disorder.

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

Table 2. Associations Between Mental/Physical Health Symptoms and OCS/OCD Status Among 
Patients With Schizophrenia, Schizoaffective Disorder, or Bipolar Disorder in Southeast London: 
Univariable and Multivariable Logistic Regression

Odds ratio (95% CI)
Crude Adjusted Crude Adjusted Crude Adjusted

Overactive aggressive behaviora Non-accidental self-injurya Cognitive problemsa

No OCS/OCD
OCS/OCD

Ref
1.18 (1.11–1.26)

Ref
1.18 (1.10–1.26)

Ref
1.18 (1.08–1.29)

Ref
1.02 (0.92–1.12)

Ref
1.14 (1.07–1.23)

Ref
1.21 (1.13–1.30)

Physical illness or disabilitya Hallucinations and delusionsa Depressed moodb

No OCS/OCD
OCS/OCD

Ref
0.98 (0.92–1.05)

Ref
1.17 (1.09–1.26)

Ref
1.11 (1.04–1.19)

Ref
1.11 (1.04–1.20)

Ref
1.09 (1.02–1.17)

Ref
1.05 (0.98–1.12)

aN = 18,035; controlling for age, sex, ethnicity, relationship, deprivation score, psychiatric diagnosis (schizophrenia, 
schizoaffective disorder, or bipolar disorder), comorbidity of alcohol use disorder, comorbidity of opioid use disorder, and 
comorbidity of major depressive disorder in adjustment.

bN = 17,982; controlling for age, sex, ethnicity, relationship, deprivation score, psychiatric diagnosis (schizophrenia, 
schizoaffective disorder, or bipolar disorder), comorbidity of alcohol use disorder, and comorbidity of opioid use disorder in 
adjustment.

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

only in patients with bipolar disorder (OR = 1.24; 95% CI, 
1.08–1.42; Table 3), with a similar strength of association 
in schizoaffective disorder (OR = 1.23; 95% CI, 0.91–1.66) 
but an association close to the null value in patients with 
schizophrenia.

DISCUSSION

In the study described here, we assessed OCS/
OCD in individuals with schizophrenia, schizoaffective 
disorder, or bipolar disorder using NLP to ascertain this 
recorded comorbidity across a large clinical population. 
The co-occurrence of OCS/OCD in individuals with 
schizophrenia, schizoaffective disorder, and bipolar disorder 
was associated with a number of indicators of higher clinical 
severity. In our large sample drawn from routine mental 
health care data, the prevalence of comorbid OCS/OCD 
(23.0%) in the combined diagnostic groups was lower than 
had been previously reported for schizophrenia (30%)8 and 
comparable to that previously reported for bipolar disorder 
(13%–23%).2 However, prevalence in previous studies has 
mainly been obtained from trained clinicians applying 
DSM-5 criteria and using a scale such as the YBOCS to 
assess the severity of OCS. Although the YBOCS was used 
to inform the OCS NLP application, the current estimates 
are still based on the unprompted documentation of OCS 
in clinical texts authored by a range of clinicians and health 
care professionals, as well as from descriptions of patients’ 
self-reported symptoms. Our ostensibly lower OCS/OCD 
estimates may speak to the challenges that mental health 

professionals face in clinical practice in distinguishing 
obsessions from delusions. For instance, a key criterion for 
differentiating psychotic symptoms and OCS has been the 
presence of insight into obsessions and compulsions.15,16 
However, when a patient presents with obsessions and poor 
insight, it remains difficult to disentangle that obsession 
from delusions. Furthermore, it is also possible that there 
exists a lack of awareness regarding the possible comorbidity 
of OCS in individuals with schizophrenia, schizoaffective 
disorder, or bipolar disorder, resulting in underrecording. In 
addition, although the NLP algorithm for ascertaining OCS/
OCD was supplemented by clinical diagnoses in structured 
fields and the results of other algorithms targeting diagnoses, 
the precision and recall were not perfect and may have 
resulted in some cases being missed.

Individuals with OCS/OCD comorbidity were more 
likely to have hallucinations/delusions, aggressive behavior, 
cognitive difficulties, and physical illness/disabilities and also 
were more likely to have a diagnosis of comorbid depressive, 
alcohol use disorder, or opioid use disorder. Previous 
reports on the association between OCS comorbidity 
and psychotic symptom severity in schizophrenia have 
been inconsistent. Several previous studies did not find 
significant associations4,17,18 or fewer positive or negative 
symptoms in patients with OCS.19–21 The meta-analysis of 
Cunill et al,1 summarizing results of 18 studies of individuals 
with schizophrenia, concluded no differences in positive 
or negative symptom severity in OCD versus non-OCD 
subgroups; for patients with OCS, a higher symptom severity 
was described for positive and negative symptoms compared 
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to those without OCS, although methodological explanations 
could probably explain this difference. Some studies have 
found that aggressive behavior in schizophrenia is associated 
with clinical factors, such as positive symptoms,22 as well 
as social factors, such as having physical disease23 and 
being unmarried.24 As individuals with OCS comorbidity 
have more unfavorable social characteristics, this could 
underlie the association between OCS comorbidity with 
aggressive behavior in our sample. In the current study, 
individuals with comorbid OCS/OCD were more likely to 
be reported to have cognitive problems. Earlier studies have 
noted negative associations of OCD with neurocognitive 
functioning in individuals with schizophrenia,1,25 including 
in attention set shifting25,26 and cognitive flexibility.26 In 
particular, executive functioning and abstract capacity were 
reported to be impaired. Previous research after 68 patients 
with OCD, bipolar disorder, or both disorders did not 
indicate impaired recognition in individuals related to OCD 
comorbidity.27 Our observed associations with alcohol and 
opioid use disorders are consistent with previous findings 
for bipolar disorder,28,29 although previous research found 
no associations of OCD with substance use (other than 
nicotine) in schizophrenia.4,15,30 The effect estimates of 
OCS/OCD co-occurrence observed in the current study 
are small (eg, adjusted OR = 1.11 for hallucinations and 
delusions) to moderate (eg, adjusted OR = 1.21 for cognitive 
problems). However, effect sizes might not necessarily 
reflect their related clinical importance. Given the serious 
implications of these outcomes of interest, including 
overactive aggressive behavior and non-accidental self-
injury, the results could still provide useful insights for 
further investigations. The associations between OCS/OCD 
and depressed mood or non-accidental self-injury were no 
longer significant after adjustment for sociodemographics 
and clinical features as confounders. Previous studies have 
reported associations between OCS in schizophrenia and 
higher severity of depressive symptoms.3,21,31,32 Also, in 
people with bipolar disorder, there is evidence that OCS 
may be more prevalent during depressive than euthymic or 
manic states, and people with bipolar disorder and OCD 
have more frequent depressive episodes than those with 
bipolar disorder alone.33,34 Our study group described the 
5-year course of OCS and OCD in first episode psychosis 
and concluded that comorbid OCD was only associated with 
more severe depressive symptoms, but not with suicidality.17 
Other studies also supported the earlier found association 
between comorbid OCD and depressive symptoms,35,36 as 
well as suicidal ideation and suicide attempts in patients 
with schizophrenia.37 Thus, more studies focusing on the 
complex roles played by OCS/OCD in relation to depressed 
mood or non-accidental self-injury behaviors among people 
with severe mental illness might be of help to further 
address these inconsistencies. The phenomenological 
overlap between OCS and psychotic disorders represents a 
challenge to clinicians and researchers. However, the limited 
utility of antipsychotics, the effectiveness of antidepressants 
in treating OCS in schizophrenia, and the persistence of 

OCS after successful treatment of schizophrenia38 suggest 
that comorbid OCS in this patient group represents more 
than just an expression of enduring psychosis. Previous 
researchers found the symptom profile of OCS/OCD in 
schizophrenia to be similar to that seen in patients with 
OCD only.39 This corresponds to the belief that OCS are a 
continuous trait instead of a dichotomy.40

Previous studies of OCS in individuals with schizophrenia 
have been limited by smaller patient samples that were 
specifically recruited to a research project.15,41 One of the 
key strengths of our study was our large sample of people 
with schizophrenia, schizoaffective disorder, or bipolar 
disorder that is representative of the clinical population 
in a defined geographical catchment area. Nevertheless, 
our study has several limitations. First, misclassification of 
OCS/OCD cannot be fully ruled out, but it would most likely 
have resulted in underestimation of the prevalence of OCD. 
Although Chandran et al showed that the algorithm was 
able to identify OCS with a positive predictive value of 0.67 
and sensitivity of 0.77,12 this information was generated for 
the evaluation of validity at document level. However, most 
patients have multiple documents, especially the long-term 
service users of SLaM hospital. The probability of false-
negative findings would be reasonably low for them if OCS/
OCD was ever mentioned in electronic health records by 
clinicians. The only concern was that OCS/OCD had not 
been considered of clinical importance in daily psychiatric 
practice for treatment planning in people with schizophrenia, 
bipolar disorder, or schizoaffective disorder up to now. For 
the sake of retrospective study design, if the clinicians had 
never recorded any information about OCS/OCD, the app 
would not be able to detect it. This typical kind of potential 
missing data issue is not specific to our study. Furthermore, 
we have no reason to believe that these potential errors 
would have been systematic, so we would expect the bias to 
shift toward the null rather than cause spurious associations. 
Second, individuals with schizophrenia, schizoaffective 
disorder, or bipolar disorder known to health care services 
are more likely to suffer from prolonged and relapsing clinical 
courses.42 Our results might be affected by prevalence bias 
such that individuals in the current study are more likely 
to have less favorable health outcomes. Therefore, caution 
is warranted in generalizing our results to incident cases of 
schizophrenia, schizoaffective disorder, or bipolar disorder. 
Third, in the present study, we used the OCS application to 
determine the presence or absence of OCS by examining 
the health records of patients diagnosed with schizophrenia, 
bipolar disorder, or schizoaffective disorder, but it was not 
possible at this point to delineate the temporality of the 
occurrence of OCS. This may be of importance since OCS 
can be a prodromal symptom of schizophrenia spectrum 
disorders.43 In the current study, we did have the date of 
the annotated document, which might work as a proxy for 
current or prior OCS/OCD presence. However, this did not 
per se reflect the temporality of the issue. The observation 
period spanned 10 years, yet currently the OCS application 
is limited in its ability to ascertain whether an individual 
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is currently experiencing OCS or has experienced them in 
the past. Related attempts to use NLP to detect temporality 
for symptom onset in psychiatric health care text are still 
ongoing,44 but this remains a challenge in the near future. 
Fourth, there may be the issue of residual confounding in 
the observed association between OCS/OCD and specific 
clinical characteristics assessed by the HoNOS. Although 
we adjusted for all well-accepted independent risk factors 
available in our dataset as confounders in final models, there 
might be some other potential confounders (eg, head trauma 
or brain injury in correlation with cognitive disorders, or 
paranoia in relation to aggressive behaviors) to be further 
evaluated and properly controlled for. Finally, both HoNOS 
and OCS/OCD could be recorded multiple times during the 
observation period (from January 1, 2007, to December 31, 
2016). The exact temporality of the OCS/OCD occurrences 
in relation to HoNOS could not be confirmed with the 
current NLP algorithm. To address this issue as much as 
possible, we extracted the closest HoNOS assessment after 

the first date on which OCS/OCD was recorded in the data 
during the observation period.

Future studies will address this issue to increase the 
accuracy of the estimate of OCS, including OCD, in 
individuals with schizophrenia, schizoaffective disorder, or 
bipolar disorder. Finally, the application of NLP to mental 
health records may not identify OCS as accurately as a using 
a direct diagnostic assessment and assessing severity using 
the YBOCS scale.

To conclude, our data suggest that OCS/OCD can be 
identified at scale in clinical records using automated 
methods and that the symptoms/disorder are common in 
patients with schizophrenia, schizoaffective disorder, or 
bipolar disorder and are associated with poorer clinical 
status. Since treatment procedures are different, adequate 
detection of OCS in individuals with severe mental illness 
is warranted. The current findings highlight the potential 
of automated information extraction tools in mental health 
research and clinical practice.
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Supplementary Table 1. Associations between mental / physical health symptoms and OCS (including OCD) status among SLaM 

service users with schizophrenia, schizoaffective disorder or bipolar disorder in southeast London by univariable and multivariable 

logistic regression 

Status of obsessive 

compulsive symptom 

Odds Ratio (95% CI) 

Overactive aggressive behaviour a Non-accidental self-injury b Cognitive problems c 

Crude Adjusted^ Crude Adjusted^ Crude Adjusted^ 

OCS (including OCD) 

No 

Yes 

 

Ref 

1.18 (1.11, 1.26) 

 

Ref 

1.17 (1.9, 1.25) 

 

Ref 

1.18 (1.08, 1.29) 

 

Ref 

1.04 (0.95, 1.14) 

 

Ref 

1.14 (1.07, 1.23) 

 

Ref 

1.20 (1.12, 1.29) 

(continue) 

Status of obsessive 

compulsive symptom 

Odds Ratio (95% CI) 

Physical illness or disability d Hallucinations and delusions e Depressed mood f 

Crude Adjusted^ Crude Adjusted^ Crude Adjusted^ 

OCS (including OCD) 

No 

Yes 

 

Ref 

0.98 (0.92, 1.05) 

 

Ref 

1.17 (1.09, 1.27) 

 

Ref 

1.11 (1.04, 1.19) 

 

Ref 

1.09 (1.02, 1.18) 

 

Ref 

1.09 (1.02, 1.17) 

 

Ref 

1.05 (0.98, 1.12) 

^ Adjusting age, sex, ethnicity, relationship, deprivation score, psychiatric diagnosis (schizophrenia, schizoaffective disorder, or bipolar 

disorder), comorbidity of alcohol use disorder, and comorbidity of opioid use disorder 

a N=18,035; b N=18,007; c N=17,983; d N=17,995; e N=17,955; f N=17,982 
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