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High comorbidity of obsessive-compulsive disorder (OCD) has been reported in patients with schizophrenia. The
sequence of OCD and schizophrenia onsetmight clarify the underlying pathophysiological relationships between
these two disorders, but available evidence is limited. In this study, we used a population-based cohort to inves-
tigate the risk of schizophrenia in peoplewith newly diagnosedOCD. Patientswhowerefirst diagnosedwithOCD
from2000 to 2013were selected from the Longitudinal Health Insurance ResearchDatabase. The non-OCD group
was randomly sampled, and matched with the OCD group by gender, age, urbanization level, and income. Cox
regression analyses and competing risk model were used to estimate the risk of schizophrenia, adjusting for po-
tential confounding factors. In total, 2009 patients with OCD and 8036 controls were identified. The crude inci-
dences of schizophrenia in the OCD and non-OCD groups were 876.2 per 100,000 person-years and 28.7 per
100,000 person-years, respectively. After adjustment, a substantially higher risk of schizophrenia was observed
in the OCD group (hazard ratio = 30.29, 95% confidence interval = 17.91–51.21). Male gender, age of OCD
onset before 20 years, and antipsychotic prescription were associated with schizophrenia. Patients with comor-
bidity of autistic disorder have higher risk of schizophrenia (hazard ratio = 4.63, 95% confidence interval =
1.58–13.56). In conclusion, OCD diagnosis, male gender, age of OCD onset before 20 years, comorbidity of autistic
disorder, and antipsychotic use were associated with higher risk of schizophrenia. It is essential for psychiatrists
to note that OCD may be the initial presentation of schizophrenia.

© 2019 Elsevier B.V. All rights reserved.
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1. Introduction

Schizophrenia and obsessive-compulsive disorder (OCD) are two
chronic and debilitating mental disorders. The lifetime prevalence of
schizophrenia is approximately 0.55% (McGrath et al., 2008), and that
of OCD is 2%–3% (Rasmussen and Eisen, 1992; Ruscio et al., 2010).
Classification of Disease, Ninth
ase; NHIRD, National Health
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Meta-analyses revealed that OCD comorbidity rates in subjects with
schizophrenia were approximately 12%–23% (Achim et al., 2011;
Buckley et al., 2009; Swets et al., 2014). The prevalence of cormorbid
OCD in patients with schizophrenia is significantly higher than those
expected to occur independently. The greater-than-chance rate of
comorbid OCD in patients with schizophrenia suggests a possible
pathophysiological link between these two diseases (Berrios, 1989;
Buckley et al., 2009; Hall, 2017; Poyurovsky et al., 2004).

Earlier studies have reported that the appearance of obsessive-
compulsive symptoms (OCS) or OCD in patients with schizophrenia
can prevent psychosis progression (Rosen, 1957). However, later stud-
ies generally have not supported this observation. Clinically, comorbid
OCD in patients with schizophrenia is associated with earlier onset of
psychosis, higher prevalence of comorbid depression, more severe
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Excluded: 
1. Schizophrenia was diagnosed 
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N=2281 

Non-OCD 
N=989494 
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N=2009 
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One million random sample cohort of LHID (1997-2013) 
N=997546 

Study cohort (2000-2013) 
N=991775 

Excluded 
1. Died before 2000, N=5426 
2. OCD was diagnosed before 2000, 

N=222 
3. Gender unclear, N=123 

Fig. 1. Flow chart of data collection in this study. LHID = Longitudinal Health Insurance
Database, OCD = obsessive-compulsive disorder.
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psychopathology, poorer social function, and higher rates of hospitaliza-
tion (Cunill et al., 2009; Cunill et al., 2013; Faragian et al., 2012; Grover
et al., 2017).

OCD onset can occur at any time throughout the entire course of
schizophrenia (Poyurovsky et al., 2012; Schirmbeck and Zink, 2013;
Zink, 2014). The temporal relationships between OCD and schizophre-
nia might present in five different modes. Firstly, OCD occurs before
schizophrenia as an independent diagnosis. Secondly, OCD occurs be-
fore psychosis as a part of the at-risk mental state. Third, OCD occurs si-
multaneously with schizophrenia onset. Fourth, OCD occurs after the
first psychotic episode of schizophrenia. Fifth, OCD occurrence in pa-
tients with schizophrenia is the result of antipsychotic medication
(Grillault Laroche and Gaillard, 2016).

The transition from OCD to schizophrenia has been described in the
literature (Berrios, 1989; Cederlof et al., 2015; Devulapalli et al., 2008). A
meta-analysis of four studies revealed that no difference exists in the
mean age of onset between OCD and schizophrenia in patients comor-
bid with both disorders (Devulapalli et al., 2008). However, this meta-
analysis is limited due to its small number and heterogeneity of studies
(Devulapalli et al., 2008). Several sequential studies have revealed that
there is a tendency of earlier onset of OCD than schizophrenia among
patients comorbid with OCD schizophrenia (Faragian et al., 2012;
Seedat et al., 2007; Sterk et al., 2011).

Recently two national cohort studies investigated the longitudinal
risk of schizophrenia in patients first diagnosed with OCD. Analyzing
the data from Swedish National Patient Register, Cederlof et al. (2015)
concluded that patients with OCD diagnosis have a 2.7-folds higher
risk of a subsequent diagnosis of schizophrenia compared with those
without OCD. Using the data from longitudinal nationwide Danish reg-
isters, Meier et al. (2014) reported that patients with pre-existing OCD
diagnosis have a higher risk of schizophrenia (incidence ratio = 6.90)
and schizophrenia spectrum disorders (incidence ratio = 5.77).

The temporal relationship of OCD and schizophrenia isworth further
studies. We used the nationwide population-based cohort study design
to explore the sequential risk of schizophrenia in patients with an initial
diagnosis of OCD.

2. Method

2.1. Database

In this population-based retrospective cohort study, we used data
from the Longitudinal Health Insurance Database (LHID) consisting of
1,000,000 people randomly sampled from the Taiwan's National Health
Insurance Research Database (NHIRD). The Taiwanese government
established the National Health Insurance (NHI) program on March 1,
1995. The NHI covers approximately 99.9% of the 23 million Taiwanese
population and provides a comprehensive health care system for the
enrollees. For research purposes, the National Health Insurance Admin-
istration commissioned the National Health Research Institutes (NHRI)
to establish the Longitudinal Health Insurance Database (LHID). The
LHID is open to scientists for research and contained all claims of re-
imbursement data from 1997 to 2013. Those in the LHID and the full
registry are not statistically different in age, gender, or healthcare
utilization costs.

2.2. Participants

The objective of this study was to compare the incidence of schizo-
phrenia between patientswith andwithout OCD from1997 to 2013. Pa-
tients with OCD were identified based on recorded International
Classification of Disease, Ninth revision (ICD-9) code of 300.3, and
schizophrenia cases were identified using ICD-9 code of 295. The diag-
nosis is made and documented by board-certificated psychiatrists. The
NHI database is claims-based and diagnosis codes are linked to reim-
bursements. The NHI Administration randomly chose the records of 1
in 100 ambulatory care visits, and 1 in 20 inpatient claims to verify
the accuracy of the diagnoses, and several studies have demonstrated
the high accuracy and validity of the diagnoses in the NHIRD (Lin
et al., 2018; Wu et al., 2014). To increase the diagnosis validity of OCD
and schizophrenia in this study, we only enrolled patients with one di-
agnosis during inpatient hospitalization or two diagnoses during outpa-
tient clinic visit. Patients with unclear gender status were excluded. To
ensure OCDpatientswere new cases and the correct direction of causal-
ity, we excluded subjects who died before 2000, who were diagnosed
with OCD between 1997 and 2000, and who were diagnosed with
schizophrenia prior to OCD diagnosis. In total, 2009 patients with OCD
were selected for further analysis. The age of early onset of OCDwas de-
fined as 20 years (Anholt et al., 2014). The non-OCD group was ran-
domly sampled from the LHID and 4:1 matched with the OCD group
by gender, age, urbanization level, and monthly income (Fig. 1). Using
the codes from the Anatomical Therapeutic Chemical Classification Sys-
tem, we identified all dispensed prescriptions of antipsychotics (typical
antipsychotics and atypical antipsychotics) and antidepressants selec-
tive serotonin reuptake inhibitors [SSRI], serotonin and norepinephrine
reuptake inhibitors [SNRI], and other antidepressants). The exposures of
antipsychotics and antidepressants were retrieved and quantified using
theWorld Health Organization's Defined Daily Dose [DDD]. Cumulative
doses were graded into 0–27 DDD and no less than 28 DDD (≧28 DDD).
The LHID is composed of anonymized data for research purposes. The
institutional review board at Chang Gung Memorial Hospital approved
the study protocol.
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2.3. Statistical analysis

Demographic characteristics and frequency of comorbid disorders
between patients with and without OCD were compared using chi-
squared test. The index date was defined as the OCD diagnosis date,
and the same index date was selected for matched patients without
OCD. We used the Kaplan-Meier log-rank test to compare the cumula-
tive incidence of schizophrenia between patients with and without
OCD, and the Cox regression model to obtain hazard ratios (HRs) and
95% confidence intervals (CIs). The multivariable regression adjusted
for gender, age, urbanized level of residence classified into four levels
(1 being the most urbanized and 4 the least urbanized), monthly in-
come (New Taiwan [NT] $1–15,840, NT$15,841–25,000, and ≥NT
$25,000; average exchange rate in 2013, US$1.00 = NT$29.95), and
medical comorbidities including autistic disorder (ICD-9 code 299.0),
attention deficit hyperactivity disorder (ADHD) (ICD-9 code 314), bu-
limia nervosa (ICD-9 code 307.51), and anorexia nervosa (ICD-9 code
307.1). Death or dropping out from the insurance plan was considered
as censored data and competing risk regression as described by Fine
and Gray (1999) was applied. Two-tailed p-valueb0.05 was considered
statistically significant. All statistical analysis was performed using SAS
9.3 (SAS Institute Inc., Cary, NC, USA).

3. Results

3.1. The characteristics of participants

The study participants were comprised of 2009 individuals with
OCD and 8036 sex-, age-, urbanization-, and income-matched individ-
uals ascertained from NHIRD. Table 1 shows the characteristics of
study subjects. Compared to the non-OCD group, the OCD group had
more comorbidities of autistic disorder, ADHD, bulimia nervosa, and an-
orexia nervosa.
Table 1
Sociodemographic and clinical variables of the OCD and non-OCD groups.

Variables OCD
(N = 2009)

Non-OCD
(N = 8036)

p value

n % n %

Gender 1.0000
Male 982 48.88 3928 48.88
Female 1027 51.12 4108 51.12

Age (year) 1.0000
b20 376 18.72 1504 18.72
20–39 833 41.46 3332 41.46
≥40 800 39.82 3200 39.82

Urbanization level 1.0000
1(City) 680 33.85 2720 33.85
2 946 47.09 3784 47.09
3 265 13.19 1060 13.19
4(Villages) 118 5.87 472 5.87

Income 1.0000
0 1019 50.72 4076 50.72
1–15,840 282 14.04 1128 14.04
15,841–25,000 468 23.30 1872 23.30
N25,000 240 11.95 960 11.95

Comorbidities
Autistic disorder b0.0001
Yes 23 1.14 5 0.06
No 1986 98.86 8031 99.94
ADHD b0.0001
Yes 83 4.13 50 0.62
No 1926 95.87 7986 99.38
Bulimia nervosa b0.0001
Yes 26 1.29 3 0.04
No 1983 98.71 8033 99.96
Anorexia nervosa b0.0001
Yes 9 0.45 2 0.02
No 2000 99.55 8034 99.98

OCD: obsessive-compulsive disorder, ADHD: attention deficit hyperactivity disorder.
Among the 10,045 subjects followed up from 2000 to 2013, 131 pa-
tients developed schizophrenia during 68,916 person-years (Table 2).
The mean follow-up interval for the OCD group and non-OCD group
was6.5 years and 6.9 years, respectively. The crude incidences of schizo-
phrenia in the OCD group and non-OCD group were 876.2 per 100,000
person-years and 28.7 per 100,000 person-years, respectively.

Kaplan–Meier analysis revealed that the OCD group exhibited a sig-
nificantly higher cumulative incidence of schizophrenia than the control
group (Fig. 2). The effect of an OCD diagnosis on the risk of developing
schizophrenia gradually decreased over time (Table 3).

3.2. Unadjusted analyses

As shown in Table 4, patients with a history of OCD had significantly
increased HRs of schizophrenia (HR = 30.17, 95% CI: 17.88–50.90).
The crude HR of schizophrenia in men was higher than that in women
(HR = 1.58, 95% CI: 1.11–2.24). Compared with the patients with age
of OCD onset below 20 years, patients with age of OCD onset over
40 years were at a significantly lower risk of schizophrenia (HR =
0.45, 95% CI: 0.28–0.72). Furthermore, patients with comorbidity of au-
tistic disorder (HR = 15.31, 95% CI: 5.65–41.48) and bulimia nervosa
(HR = 6.88, 95% CI: 1.70–27.81) had higher risks of schizophrenia. No
change in the sequential risk of schizophrenia was observed in OCD pa-
tients receiving antidepressant treatment (including SSRI, SNRI, or other
antidepressants). OCD patients receiving antipsychotic medication (in-
cluding typical antipsychotics and atypical antipsychotics) N28 DDD
had substantially increased the sequential risk of receiving a later diag-
nosis of schizophrenia.

3.3. Adjusted analyses

After adjustment for covariates (sex, age, urbanization, income, and
comorbidities), the strength of association between OCD and the risk of
schizophrenia (HR=30.29, 95% CI: 17.91–51.21)was similar to the un-
adjusted value. The adjusted HR of schizophrenia in men was higher
than the ratio in women (HR = 1.63, 95% CI: 1.13–2.34). Compared
with the patients with age of OCD onset below 20 years, patients with
age of OCD onset over 40 years had the lowest risk (HR = 0.38, 95%
CI: 0.20–0.72), followed by the patients with age of OCD onset between
20 and 40 years (HR = 0.60, 95% CI: 0.37–0.98). Patients with comor-
bidity of autistic disorder (HR = 4.63, 95% CI: 1.58–13.56) also have
higher risk of schizophrenia. OCD patients receiving antipsychotic med-
ication (including typical antipsychotics and atypical antipsychotics)
N28 DDD had substantially increased the risk of developing
schizophrenia.

4. Discussion

This nationwide population-based cohort study showed that
schizophrenia was more prevalent in patients with pre-existing OCD
diagnosis. In longitudinal analyses, the initial OCD diagnosis tended to
increase the risk of the subsequent schizophrenia diagnosis.

Comparedwith individualswithout OCD, thosewith initial diagnosis
of OCD had an approximately 30-fold increased risk of developing
schizophrenia later. This result is in linewith previous large cohort stud-
ies (Cederlof et al., 2015;Meier et al., 2014), the effect of anOCDdiagno-
sis on the longitudinal risk of developing schizophrenia gradually
decreased over time, but the magnitude of the risk in this study was
higher than them. Studies involving individuals at the first episode of
psychosis and ultra-high risk (UHR) for psychosis have shown that
OCS and OCD can lead to the first psychotic manifestation (Marine
et al., 2015; Sterk et al., 2011). Studies about prevalence in UHR samples
have reported wide ranges of differences from 2.7% to 77% for OCS and
from 1.5% to 30% for OCD, respectively (DeVylder et al., 2012; Hui
et al., 2013; Niendam et al., 2009; Sterk et al., 2011; Zink et al., 2014).
The variations of OCS/OCD prevalence in UHR samples mainly differ



Table 2
Incidence rate of schizophrenia in the OCD and non-OCD groups.

Schizophrenia Total follow-up (person-year) Incidence ratea 95% CI Mean follow-up(year)

OCD (n = 2009) 115 13,123.1 876.3 729.9 1052.1 6.5
Non-OCD(n = 8036) 16 55,793.0 28.7 17.6 46.8 6.9

a Per 100,000 person-years.
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due to diversities in diagnostic tools and assessmentmethods. The OCS/
OCD in the UHR group was associated with male sex (Iida et al., 1995),
long duration of attenuated psychosis syndrome (Soyata et al., 2018),
high levels of psychotic and depressive symptoms (DeVylder et al.,
2012; Hur et al., 2012), and impaired psychosocial functioning (Zink
et al., 2014). The high prevalence of OCS/OCD in the UHR patients
leads to develop the hypothesis that OCS is a part of the fundamental
symptom clusters in early schizophrenia (Ebel et al., 1989). Although
the underlyingmechanism remains unclear, OCD in considered as a po-
tential marker of patients at high risk for psychosis (Cederlof et al.,
2015). Therefore, it is crucial for psychiatrists to note that OCS may
sometimes be the initial presentation of schizophrenia.

Our study revealed that men had a higher risk of schizophrenia than
women. Tukel et al. (2004) reported that comorbidity rates of schizo-
phrenia among patients with OCD are higher in men. Eisen and
Rasmussen (1993) also reported that patients with OCD and psychotic
features are more likely to be male. In addition, men with comorbidity
of schizophrenia and OCD have an earlier age-of-onset of schizophrenic
and obsessive-compulsive symptoms compared to women (Faragian
et al., 2012). The gender-related differences in comorbidity of schizo-
phrenia and OCD need further investigations.

Our study showed that an early age of OCD onset (below 20 years
old) significantly increased the risk of schizophrenia. Both schizophre-
nia and OCD occur during adolescence and are neurodevelopmental
disorders (Poyurovsky et al., 2004). The precedence of OCD in schizo-
phrenia may exert a major impact on the pathophysiology of schizo-
phrenia. However, the underlying mechanisms of age effect warrant
further studies.
Fig. 2. Cumulative incidence of schizophrenia in the OCD and non-OCD groups. OCD =
obsessive-compulsive disorder.
We found that prior diagnosis of autistic disorder increased the risk
of schizophrenia. The associations between schizophrenia and autistic
disorder have been identified for a long time. The disorganized behav-
iors and negative symptoms of schizophrenia share several common
features with the clinical manifestations of autistic disorder. Given the
shared clinical presentations of schizophrenia and autistic disorder,
these two disorders tend to co-occur frequently. Nearly 12.8% of the
population with autism spectrum disorder has a comorbidity of schizo-
phrenia spectrum disorder (Chisholm et al., 2015). Epidemiologic stud-
ies have suggested an association between previous diagnosis of autism
spectrum disorder and later appearance of psychotic episodes (Cederlof
et al., 2016; Sullivan et al., 2013).

We found that antidepressant medication did not change the risk of
developing schizophrenia. However, the patients with OCD receiving
antipsychoticmedication had increased the risk of schizophrenia. A pos-
sible explanation is that those receiving antipsychotics had treatment
resistant OCD and therefore were prescribed antipsychotics as augmen-
tation (Hirschtritt et al., 2017). Another possible explanation is that
individuals not yet diagnosed as having schizophrenia may have non-
specific psychiatric symptoms and possible initial misclassification
(Niendam et al., 2009), which could be the reason for prescribing anti-
psychotics. Accordingly, some patients might have been diagnosed
solely as having OCD even though they already had coexisting psycho-
sis. Further studies with prospective samples are required to identify
the effects of psychotropic medication on the longitudinal course of
OCD.

The nationally representative sample population and longitudinal
dataset are the main strengths of our study. However, this study has
some limitations. First, the diagnoses of OCD and schizophrenia were
based on ICD code from the dataset and not further verified with struc-
tured clinical interview. Differences among psychiatrists in the diagno-
sis of schizophrenia and OCD were not controlled. The misdiagnoses
might also happen especially in individuals with atypical presentation
of psychiatric symptoms. Second, we could not control the possible in-
fluence of other potential confounding variables not assessed, such as
parental mental health and substance use history. Third, the period of
follow-up was not long enough to verify all possible cases. Some pa-
tients may present their first psychotic episode after the end of the
Table 3
The incidence rate ratios of schizophrenia in patients with a prior diagnosis of OCD.

Time since
OCD, year

Case
number

Crude incidence rate
ratio (95% CI)

Adjusted incidence rate
ratio (95% CI)a

b1 34 116.04 (15.87–848.39) 103.31 (14.08–758.22)
1 17 57.00 (7.56–429.79) 47.93 (6.26–366.93)
2 18 12.50 (4.12–37.98) 10.61 (3.41–33.00)
3 15 23.78 (5.37–105.36) 23.50 (5.26–105.01)
4 12 18.66 (4.09–85.18) 18.08 (3.86–84.66)
5 10 9.21 (2.38–35.63) 7.71 (1.85–32.11)
6 5 16.39 (1.83–146.60) 16.70 (1.85–150.76)
7 8 NA NA
8 3 8.11 (0.74–89.49) 7.43 (0.65–84.95)
9 3 8.38 (0.76–92.41) 9.00 (0.81–99.54)
10 4 NA NA
11 1 NA NA
12 1 NA NA
≥13 0 NA NA
Non-OCD 16 1 (reference) 1 (reference)

a Adjustment for covariates (sex, age, urbanization, income, and comorbidities).



Table 4
Adjusted Cox regression analysis of incident schizophrenia in the OCD and non-OCD
groups.

Variables Crude Adjusteda

HR 95% CI p value HR 95% CI p value

OCD

Yes 30.17
[17.88,
50.90]

b0.0001 30.29
[17.91,
51.21]

b0.0001

No 1.00 Reference 1.00 Reference
Gender

Male 1.58 [1.11, 2.24] 0.0106 1.63 [1.13, 2.34] 0.0085
Female 1.00 Reference 1.00 Reference

Age (year)
b20 1.00 Reference 1.00 Reference
20–39 0.74 [0.49, 1.12] 0.1485 0.60 [0.37, 0.98] 0.0400
≥40 0.45 [0.28, 0.72] 0.0008 0.38 [0.20, 0.72] 0.0028

Urbanization level
1 (City) 0.71 [0.34, 1.47] 0.3546 0.67 [0.32, 1.41] 0.2903
2 1.03 [0.51, 2.06] 0.9433 1.01 [0.50, 2.04] 0.9694
3 1.01 [0.46, 2.23] 0.9826 0.92 [0.42, 2.04] 0.8361
4 (Villages) 1.00 Reference 1.00 Reference

Income
0 1.00 Reference 1.00 Reference
1–15,840 1.15 [0.73, 1.81] 0.5593 1.70 [1.00, 2.90] 0.0502
15,841–25,000 0.85 [0.55, 1.29] 0.4384 1.48 [0.86, 2.54] 0.1544
N25,000 0.34 [0.15, 0.78] 0.0110 0.55 [0.22, 1.39] 0.2051

Comorbidity
(Yes/No)

Autistic disorder 15.31
[5.65,
41.48]

b0.0001 4.63
[1.58,
13.56]

0.0052

ADHD 2.62 [0.97, 7.09] 0.0580 0.37 [0.12, 1.09] 0.0710

Bulimia nervosa 6.88
[1.70,
27.81]

0.0068 1.93 [0.46, 8.12] 0.3682

Anorexia nervosa 7.05
[0.99,
50.41]

0.0516 2.44
[0.32,
18.41]

0.3870

SSRIs
antidepressants
b28 cDDD 1.00 Reference 1.00 Reference
≥28 cDDD 1.13 [0.71, 1.80] 0.6025 0.82 [0.51, 1.32] 0.4145

SNRIs
antidepressants
b28 cDDD 1.00 Reference 1.00 Reference
≥28 cDDD 1.50 [0.97, 2.34] 0.0716 0.90 [0.54, 1.51] 0.6873

Others
antidepressants
b28 cDDD 1.00 Reference 1.00 Reference
≥28 cDDD 1.26 [0.85, 1.86] 0.2519 0.80 [0.50, 1.28] 0.3466

Typical
antipsychotics
b28 cDDD 1.00 Reference 1.00 Reference
≥28 cDDD 4.00 [2.74, 5.83] b0.0001 3.03 [1.96, 4.68] b0.0001

Atypical
antipsychotics
b28 cDDD 1.00 Reference 1.00 Reference
≥28 cDDD 4.18 [2.89, 6.05] b0.0001 3.09 [2.01, 4.74] b0.0001

a Adjustment for covariates (sex, age, urbanization, income, and comorbidities).
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study period. Fourth, the information about psychometric testing and
disease severity is lacking in this study.

Our findings indicated that a prior OCD diagnosis was associated
with higher rates of subsequent schizophrenia. Male gender, age of
OCD onset below20 years, comorbidity of autistic disorder, and antipsy-
chotic use were associated with a high risk of schizophrenia. Clinicians
should be aware that after diagnosis of OCD the risk for manifestation
of psychotic symptoms is increased.
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