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Obsessive-compulsive disorder (OCD) often co-occurs 
with psychotic and bipolar disorders; this comorbidity 
complicates the clinical management of these condi-
tions. In this population-based longitudinal and multi-
generational family study, we examined the patterns of 
comorbidity, longitudinal risks, and shared familial risks 
between these disorders. Participants were individuals 
with a diagnosis of OCD (n = 19 814), schizophrenia  
(n = 58 336), bipolar disorder (n = 48 180), and schizoaf-
fective disorder (n  =  14 904) included in the Swedish 
Patient Register between January 1969 and December 
2009; their first-, second-, and third-degree relatives; 
and population-matched (1:10 ratio) unaffected com-
parison individuals and their relatives. The Swedish 
Prescribed Drug Register was used to control for the 
potential effect of medication in the longitudinal analy-
ses. Individuals with OCD had a 12-fold increased risk 
of having a comorbid diagnosis of schizophrenia and a 
13-fold increased risk of bipolar disorder and schizoaf-
fective disorder. Longitudinal analyses showed that 
individuals first diagnosed with OCD had an increased 
risk for later diagnosis of all other disorders, and vice 
versa. The risk of bipolar disorder was reduced, but not 
eliminated, when the use of selective serotonin reuptake 
inhibitors was adjusted for. OCD-unaffected first-, sec-
ond-, and third-degree relatives of probands with OCD 
had a significantly increased risk for all 3 disorders; the 
magnitude of this risk decreased as the genetic distance 
increased. We conclude that OCD is etiologically related 
to both schizophrenia spectrum and bipolar disorders. 
The results have implications for current gene-searching 
efforts and for clinical practice.
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Introduction

Obsessive-compulsive disorder (OCD) is often comorbid 
with other mental disorders to the extent that patients 
with no comorbidities are the exception rather than the 
rule. By far, the most frequently co-occurring conditions 
are unipolar depression, anxiety disorders, and other 
OCD-related disorders,1,2 but OCD can also co-occur 
with other severe mental disorders, such as schizophre-
nia, schizoaffective disorder, and bipolar disorder, more 
frequently than what would be expected by chance.3–8 For 
example, a recent meta-analysis of schizophrenia stud-
ies has indicated a 14% and 30% prevalence of OCD 
and subclinical obsessive-compulsive symptoms (OCS), 
respectively.9 Furthermore, “transitions” from OCD to 
schizophrenia spectrum disorders have been described in 
the classic literature.10–12 Clinically, the presence of OCD 
or OCS in schizophrenia spectrum disorders is associ-
ated with poorer cognitive functioning, increased levels 
of depression, more severe positive and negative symp-
toms, poorer social functioning, and higher rates of hos-
pitalization.13–16 Though less studied, the prevalence of 
comorbid bipolar disorder in OCD samples is also sub-
stantial (13%–23%) and may be associated with a more 
episodic course of OCD, increased severity, comorbidity, 
suicide risk, and overall impairment.7,8,17–20

The clinical management of such comorbidities is 
often complex because it requires careful optimization of 
medication regimes. For example, there is some evidence 
that atypical antipsychotics may trigger or exacerbate 
OCS in patients with schizophrenia,21–27 particularly in 
genetically vulnerable individuals.28 Similarly, in individ-
uals with OCD and bipolar disorder, prescription of anti-
depressant medication might trigger or exacerbate manic 
or hypomanic episodes.7,17
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Given these important clinical considerations, there is a 
need to understand the nature of the association between 
OCD and these complex psychiatric comorbidities. One 
possibility is that OCD shares a common genetic etiology 
and pathophysiology with these disorders, as has already 
been suggested for other severe mental disorders,29,30 but 
other explanations are also possible. Because many of the 
abovementioned studies were conducted in specialized 
clinical settings, the association between these disorders 
may be spurious. That is, people with comorbidities may 
be more likely to seek help than people with a single men-
tal disorder.4 Artificial comorbidity may also arise if  the 
treatment for one disorder causes the other, as in the case 
of antipsychotic-induced OCS or antidepressant-induced 
mania. Furthermore, it may sometimes be difficult to dis-
tinguish an obsession with poor insight from a true psy-
chotic delusion, leading to possible misdiagnoses.4

In this cohort, longitudinal and multigenerational fam-
ily study, we linked national Swedish registers to shed new 
light on the nature of the relationships between OCD, 
schizophrenia, and bipolar disorder. For completeness, 
we also included schizoaffective disorder in the analy-
ses. We first examined the comorbidity patterns between 
OCD, schizophrenia, schizoaffective disorder, and bipo-
lar disorder at the population level. We next employed 
longitudinal analyses to examine the sequential risks of 
these disorders in individuals first diagnosed with OCD, 
and vice versa. In these analyses, we controlled for the 
potential effects of medication. Finally, we investigated 
the risks of schizophrenia, schizoaffective disorder, and 
bipolar disorder in relatives of individuals with OCD with 
differing genetic distances to the probands. This family-
based approach removes many of the disease-related fac-
tors that may create spurious associations between these 
disorders.

Methods

National Registers

Following approval from the Regional Ethics Committee 
in Stockholm, we linked 4 Swedish national registers, 
using the individual personal identification numbers 
assigned at birth or, for resident immigrants, upon arrival 
to the country. The Total Population Register contains 
demographic information on all individuals registered 
as Swedish inhabitants since 1968 and is extended by the 
Multi-Generation Register, which contains information 
about the identity of biological parents of all individu-
als born in Sweden since 1932 and living in Sweden since 
1961. The latter register allows the reconstruction of fam-
ily pedigrees for all individuals with relatives at increas-
ing genetic and environmental distances from each index 
person. The Swedish National Patient Register31 covers 
psychiatric inpatient care since 1969 and outpatient care 
since 2001. The Swedish Prescribed Drug Register con-
tains data on all dispensed prescribed drugs since July 

2005.32 Using the codes from the Anatomical Therapeutic 
Chemical Classification System, we identified all dis-
pensed prescriptions of atypical antipsychotics (clozap-
ine, olanzapine, quetiapine, risperidone, and aripiprazole) 
in patients with schizophrenia and schizoaffective disor-
der and of antidepressants (selective serotonin reuptake 
inhibitors [SSRI], serotonin and norepinephrine reuptake 
inhibitors [SNRI], and other antidepressants [including 
clomipramine]) in persons with OCD. The study period 
spans 40 years (January 1969–December 2009).

Validity of International Classification of Diseases 
Codes for OCD

OCD probands were defined as individuals identified in the 
National Patient Register with at least one  International 
Classification of Diseases (ICD)-10 diagnosis of OCD 
(F42). The ICD codes for OCD have been recently sub-
ject to validation (Rück et  al, in preparation). Briefly, 
we obtained a random sample of patient records from 3 
Swedish counties (N = 68). Each file was carefully reviewed 
and blindly rated by 2 independent clinicians specialized 
in OCD. The ICD-10 codes, which represent approxi-
mately 80% of the OCD cases in the Register, had excel-
lent validity, with a positive predictive value (true positives/
true positives + false positives) of 91% (rater 1) and 98% 
(rater 2). The inter-rater agreement between the 2 raters 
was outstanding (κ = 0.98, P < .001). ICD-8 and ICD-9 
patients were not included in this study because the valida-
tion study suggested relatively high rates of false positives.

Classification of Schizophrenia, Bipolar Disorder, and 
Schizoaffective Disorder

Schizophrenia was defined as at least one inpatient epi-
sode with a discharge diagnosis of schizophrenia (ICD-
8: 295.0–295.6, 295.8, 295.9; ICD-9: 295A-295G, 295W, 
295X; ICD-10: F20). Inpatient diagnoses of schizophre-
nia have a 94% agreement when compared with research 
diagnoses based on semi-structured interviews and medi-
cal records.33

Bipolar disorder was defined according to a validated 
algorithm based on the following codes in the National 
Patient Register: ICD-8/9: 296 and ICD-10: F30–F31, with 
the exclusion of individuals whose identification relied 
solely on ICD-8: 296.2 or ICD-9: 296B. This algorithm, 
which requires at least 2 discharge diagnoses of bipolar 
disorder, showed 92% agreement when compared with 
reassessed diagnostic status based on medical records.34

Schizoaffective disorder was defined as at least one 
inpatient or outpatient diagnosis of the disorder (ICD-8: 
295.7, ICD-9: 295H, and ICD-10: F25).

Statistical Analysis

We first examined the risks of schizophrenia, bipolar 
disorder, and schizoaffective disorder in individuals with 
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OCD (index persons) compared with individuals with-
out OCD at the time of the first diagnosis of the index 
persons. For each individual with OCD, 10 individuals 
matched by birth year, sex, and county of residence at the 
time of the first OCD diagnosis of the index person were 
randomly selected from the general population. They had 
to be alive, living in Sweden, and not diagnosed with OCD 
at the time of the first OCD diagnosis of the index person.

In longitudinal analyses, we estimated the risk that 
individuals with OCD would receive a later diagnosis of 
schizophrenia, bipolar disorder, or schizoaffective disor-
der compared with individuals without an OCD diag-
nosis during the follow-up period. Conversely, we also 
examined the risk that individuals first diagnosed with 
each of these 3 disorders would later receive a diagnosis 
of OCD compared with individuals without such diag-
noses during the follow-up period. We also calculated the 
median number of years (plus interquartile range [IR]) 
between the first diagnosis (eg, OCD) and the subsequent 
diagnoses (eg, schizophrenia). These longitudinal analy-
ses were only done for patients first diagnosed in ICD-10 
to ensure equal follow-up periods for all disorders. For 
patients first diagnosed after July 2005 (the start date of 
the Swedish Prescribed Drug Register), we further exam-
ined whether these sequential risks were maintained after 
adjusting for the dispensation of atypical antipsychotics 
in persons first diagnosed with schizophrenia or schizoaf-
fective disorder and for the dispensation of antidepres-
sants in persons first diagnosed with OCD.

Finally, we used the family design to examine the pos-
sible etiological overlap between OCD and the other 
disorders of interest. Specifically, the risks of schizo-
phrenia, bipolar disorder, and schizoaffective disorder 
in relatives of individuals with OCD who did not have 
a lifetime diagnosis of any of the 3 disorders were com-
pared with the risks in relatives of individuals without 
a diagnosis of OCD, schizophrenia, bipolar disorder, or 
schizoaffective disorder. For each index person-relative 
pair, 10 randomly selected unexposed-relative pairs were 
matched by birth year and gender, and they had to be 
alive, living in Sweden, and without a diagnosis of OCD 
at the time of the first diagnosis of the index person. This 
method reduces potential bias introduced by individuals 
in the population registers entering the study at different 
times. OCD-affected relatives of individuals with OCD 
were excluded in order to control for the effect of inde-
pendent transmission of these conditions. Shared famil-
ial (genetic and environmental) risk factors are assumed 
when individuals with the index disorder (ie, OCD) have 
relatives with the other disorder (ie, schizophrenia) but 
not the index disorder.35 First-, second-, and third-degree 
relatives were analyzed separately to examine the extent 
to which the familial associations were influenced by 
genetic and shared environmental factors. These analyses 
were based on the following assumptions: (1) first-degree 
relatives are more genetically similar than second-degree 

relatives, who in turn are more genetically similar than 
third-degree relatives and (2) maternal half-siblings are 
more similar in shared environmental exposures than 
paternal half-siblings because Swedish children continue 
to live predominantly (90%) with their mother following 
parental separation.36

To estimate the concurrent and longitudinal risks of 
schizophrenia, bipolar disorder, and schizoaffective dis-
order in individuals with OCD (and vice versa), we calcu-
lated risk ratios (RR) and corresponding 95% CIs using 
conditional logistic regressions. When assessing risks 
within families, CIs were obtained with a robust sand-
wich estimator function to adjust for the correlated data 
structure. All analyses were conducted in SAS version 9.3 
(SAS Institute).

Results

We identified 19 814 individuals with OCD (43.5% males), 
58 336 individuals with schizophrenia (54.4% males),  
48 180 individuals with bipolar disorder (38.7% males), 
and 14 904 with schizoaffective disorder (41.2% males).

Individuals with OCD had a 12 times higher risk of 
having a comorbid diagnosis of schizophrenia compared 
with individuals without OCD. Similarly, individuals 
with OCD had a 13–14 times increased risk of bipolar 
disorder and schizoaffective disorder (table  1). These 
risks approximately doubled when the analyses were lim-
ited to individuals first diagnosed with OCD in inpatient 
settings (n = 3234; 46.2% males) but remained substantial 
in individuals first diagnosed with OCD in outpatient set-
tings (n = 16 466; 42.6% males; supplementary table 1).

Longitudinal analyses (ICD-10 only) showed that indi-
viduals first diagnosed with OCD had a 3-fold higher 
risk of receiving a later diagnosis of schizophrenia com-
pared with individuals without OCD during the follow-
up period (table  2). The median time between the first 
diagnosis of OCD and the subsequent first diagnosis 
of schizophrenia was 2.4  years (IR  =  3.6). The risk of 
being diagnosed with schizoaffective disorder after hav-
ing first received a diagnosis of OCD was approximately 
5 times higher, with a median of 1.8 years between diag-
noses (IR = 3.5). Finally, individuals with OCD had a 12 
times higher risk of receiving a later diagnosis of bipolar 
disorder, with a median of 2.7 years between diagnoses  
(IR = 3.5).

These longitudinal risks were substantially higher, par-
ticularly for schizophrenia and schizoaffective disorder, 
when the analyses were limited to individuals first diag-
nosed as having OCD in inpatient settings (supplemen-
tary table 2). In outpatients with OCD, the magnitude of 
the risk was slightly reduced for all disorders and fell just 
short of significance for schizophrenia (supplementary 
table 2).

In a subsample of incident OCD cases diagnosed after 
July 2005 (N = 12 520), the sequential risk of receiving 

http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbu169/-/DC1
http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbu169/-/DC1
http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbu169/-/DC1
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http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbu169/-/DC1
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a later diagnosis of bipolar disorder was substantially 
reduced, but not eliminated, when the use of SSRIs was 
controlled for in the analyses (adjusted RR = 8.8, CI = 
7.5–10.2). No such reduction in risk was observed when 
we controlled for SNRIs or other antidepressant medica-
tion (supplementary table 3).

Individuals first diagnosed with schizophrenia had a 7 
times higher risk of receiving a later diagnosis of OCD 
compared with individuals without schizophrenia dur-
ing the same follow-up period (table 3). The median time 
between diagnoses was 3.7 years (IR = 4.9). Individuals 
with schizoaffective disorder had a 5 times higher risk 
of a later diagnosis of OCD compared with individu-
als without schizoaffective disorder, with a median time 
between diagnoses of 2.5 years (IR = 4.4). In a subsam-
ple of incident schizophrenia or schizoaffective disorder 
cases diagnosed after July 2005 (N = 5999), the sequential 
risk of receiving a later diagnosis of OCD was only mar-
ginally reduced when the use of atypical antipsychotics 

was controlled for in the analyses (adjusted RR = 5.1, 
CI = 3.3–7.8) (supplementary table  4). Finally, in indi-
viduals with bipolar disorder, the risk of a later diagno-
sis of OCD was approximately 1.2 times higher, with a 
median time between diagnoses of 1.1 years (IR = 2.0). 
The results survived when the analyses were restricted to 
outpatients with OCD, but the risks were generally higher 
among inpatients with OCD (supplementary table 5).

Table 4 presents the results of the family data. When 
the proband had OCD, their OCD-unaffected first-degree 
relatives had a significantly increased risk for all 3 dis-
orders. Second- and third-degree relatives of OCD pro-
bands also had elevated risks for all 3 disorders, and the 
magnitude of this risk was significantly smaller than the 
risk for first-degree relatives for schizophrenia and bipo-
lar disorder. The risks for full siblings tended to be higher 
than that of half-siblings, particularly for schizophrenia 
and bipolar disorder. Maternal and paternal half-siblings 
appeared to have similar risks. These familial risks were 
largely comparable (not significantly different) for outpa-
tients vs inpatients with OCD (supplementary table 6).

Discussion

The results of the current population-based study con-
firm the findings of previous reports and meta-analyses, 
suggesting that schizophrenia, bipolar disorder, and 
schizoaffective disorder are far more common in indi-
viduals with OCD than would be expected by chance. In 
longitudinal analyses, we found that an initial diagnosis 
of OCD increased the risk of a later diagnosis of schizo-
phrenia spectrum and bipolar disorders, and vice versa. 
Finally, the family analyses showed strong familial links 
between these disorders.

Compared with unaffected individuals, patients first 
diagnosed with OCD were approximately 3 times more 
likely to develop schizophrenia and 5 times more likely to 
develop schizoaffective disorder at a later point in time; 
this risk was higher in patients who were first diagnosed 
with OCD in an inpatient setting but also remained sig-
nificant in outpatients with OCD. This confirms earlier 
observations derived mainly from clinical samples10–12 
and a recent Danish population-based study37 and sug-
gest that a small proportion of OCD cases (less than 
1% in our study) may make a transition to psychosis 
although the possibility of misdiagnosis cannot be fully 
ruled out. It may be that patients that appear to make 
a transition from OCD to a schizophrenia spectrum 
disorder may have been psychotic all along despite the 
relatively long gap between the 2 diagnoses (a median of 
approximately 2 years). Research in first episode psycho-
sis and ultrahigh-risk individuals has indicated that OCS 
can sometimes precede the onset of the first psychotic 
episode.38 Therefore, it is important for clinicians to be 
aware that OCD symptoms may sometimes constitute the 
initial manifestations of a psychotic syndrome.

Table 2.  Longitudinal Risks of Receiving a Later Diagnosis of 
Schizophrenia, Bipolar Disorder, and Schizoaffective Disorder 
After Receiving an Initial Diagnosis of OCD Compared With 
Individuals Without OCD During the Follow-up Period (ICD-10 
Cases Only)

Later  
Diagnosis

Initial Diagnosis

RRs (95% CIs)

OCD  
(N = 18 907)a

No OCD  
(N = 189 070)

n (%) n (%)

Schizophrenia 114 (0.60) 425 (0.22) 2.7 (2.2–3.3)
Bipolar disorder 787 (4.16) 718 (0.38) 11.6 (10.5–12.9)
Schizoaffective 

disorder
106 (0.56) 218 (0.12) 4.9 (3.9–6.2)

Note: Abbreviations are explained in the first footnote to table 1.
aOCD patients with prior diagnoses of schizophrenia, bipolar 
disorder, or schizoaffective disorder are excluded from the 
analyses.

Table 1.  Risks of Schizophrenia, Bipolar, and Schizoaffective 
Disorders in Individuals With OCD Compared With Matched 
Individuals Without OCD From the General Population

OCD 
Probands 
(n = 19 700)a

Matched  
Comparison 
Individuals 
(n = 197 000)

RRs (95% CIs)n (%) n (%)

Schizophrenia 557 (2.83) 476 (0.24) 12.3 (10.9–14.0)
Bipolar disorder 950 (4.82) 734 (0.37) 13.7 (12.4–15.1)
Schizoaffective 

disorder
306 (1.55) 232 (0.12) 13.4 (11.3–15.9)

Note: OCD, obsessive-compulsive disorder; RRs, risk ratios.
a19 700 out of 19 814 identified individuals with OCD were used 
in these analyses. The remaining 114 individuals could not be 
assigned comparison individuals per the matching criteria.

http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbu169/-/DC1
http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbu169/-/DC1
http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbu169/-/DC1
http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbu169/-/DC1
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Conversely, individuals first diagnosed with schizophre-
nia or schizoaffective disorder were 5–7 times more likely 
to receive a later diagnosis of OCD (figure 1). This find-
ing was largely independent of the prescription of atypi-
cal antipsychotics, which are known to sometimes trigger 
OCD symptoms.21,28 It may be that diagnosis of a psychotic 
disorder, which often requires hospitalization, increases the 
surveillance and thus detection of OCD. It is also possible 
that the progressive brain changes that occur in schizophre-
nia spectrum disorders39 may increase the risk for develop-
ing OCD. Finally, OCD patients with low insight or bizarre 
symptoms may initially be misdiagnosed as having schizo-
phrenia though the relatively long gap between the diagno-
ses (3.7 years for schizophrenia and 2.5 for schizoaffective 
disorder) makes this somewhat less likely.

While the high comorbidity between OCD and bipo-
lar disorder has been reported previously,6–8 the lon-
gitudinal relation between these disorders has rarely 

been investigated. The risk of receiving a diagnosis of 
bipolar disorder after an initial diagnosis of OCD was 
much greater than the risk of receiving a diagnosis of 
OCD after an initial diagnosis of bipolar disorder (fig-
ure  1). Consistent with the known association between 
antidepressant use and switch to mania in patients with 
bipolar disorder,40,41 the risk of receiving a diagnosis of 
bipolar disorder after an initial diagnosis of OCD was 
substantially reduced, but not eliminated, when the use 
of SSRIs (but not other antidepressants) was controlled 
for. Therefore, OCD may be an important risk factor for 
the future development of bipolar disorder42 over and 
above the potential mania-inducing effect of medica-
tions. Research into the optimal treatment options for 
OCD patients who may be at risk of developing bipolar 
disorders is warranted.

Our multigenerational family analyses provided a rigor-
ous, though not probative, test of the possible etiological 

Table 3.  Longitudinal Risk of Developing OCD After Receiving an Initial Diagnosis of Schizophrenia, Bipolar Disorder, or 
Schizoaffective Disorder Compared With Individuals Without These Diagnoses During the Follow-up Period (ICD-10 Diagnoses Only)

Later  
Diagnosis

Initial Diagnoses

Schizophrenia Bipolar Disorder Schizoaffective Disorder

Present 
(N = 8841)

Absent 
(N = 87 528) RRs (CIs)

Present 
(N = 29 322)

Absent 
(N = 293 220) RRs (CIs)

Present 
(N = 8278)

Absent 
(N = 81 691)

RRs (CIs)n (%) n (%) n (%) n (%) n (%) n (%)

OCD 109 (1.23) 157 (0.18) 7.0 (5.5–9.0) 76 (0.26) 630 (0.21) 1.2  (0.9–1.5) 93 (1.12) 191 (0.23) 5.0 (3.9–6.4)

Note: Abbreviations are explained in the first footnote to table 1.
aSchizophrenia, bipolar disorder, and schizoaffective disorder patients who have a prior diagnosis of OCD are excluded from the 
analyses.

Table 4.  Risks of Schizophrenia, Bipolar Disorder, and Schizoaffective Disorder in OCD-Unaffected Relatives of Individuals With 
OCD (Exposed) Compared With Relatives of Individuals Without OCD (Unexposed)

Risk of Schizophrenia Risk of Bipolar Disorder Risk of Schizoaffective Disorder

Exposed Unexposed

RRs (CIs)

Exposed Unexposed

RRs (CIs)

Exposed Unexposed

RRs (CIs)n (%) n (%) n (%)

First-degree relatives
  Parents 26 (0.19) 114 (0.09) 2.2 (1.5–3.4) 38 (0.28) 207 (0.16) 1.8 (1.3–2.5) 11 (0.08) 54 (0.04) 2.0 (1.1–3.6)
  Children 125 (0.39) 750 (0.24) 1.6 (1.4–2.0) 248 (0.77) 1512 (0.48) 1.6 (1.4–1.9) 60 (0.19) 403 (0.13) 1.5 (1.1–1.9)
  Full siblings 114 (0.51) 533 (0.24) 2.1 (1.7–2.6) 138 (0.62) 728 (0.33) 1.9 (1.6–2.2) 39 (0.18) 262 (0.12) 1.5 (1.1–2.0)
  All first-degree relatives 265 (0.39) 1397 (0.21) 1.9 (1.6–2.1) 424 (0.63) 2447 (0.37) 1.7 (1.6–1.9) 110 (0.16) 719 (0.11) 1.5 (1.2–1.8)

Second-degree relatives
 � Maternal half-siblings 18 (0.41) 102 (0.29) 1.3 (0.8–2.2) 27 (0.61) 142 (0.40) 1.6 (1.1–2.3) 4 (0.09) 47 (0.13) 0.6 (0.2–1.6)
 � Paternal half-siblings 18 (0.32) 143 (0.32) 0.9 (0.6–1.5) 23 (0.41) 160 (0.36) 1.3 (0.8–1.9) 7 (0.13) 48 (0.11) 1.1 (0.5–2.4)
  All half-siblings 37 (0.37) 253 (0.27) 1.3 (0.9–1.8) 52 (0.51) 380 (0.41) 1.3 (1.0–1.7) 11 (0.11) 98 (0.11) 1.0 (0.5–1.8)
 � All second-degree 

relativesa
329 (0.47) 2399 (0.35) 1.4 (1.2–1.5) 342 (0.49) 2758 (0.40) 1.2 (1.1–1.4) 121 (0.17) 1008 (0.15) 1.2 (1.0–1.4)

Third-degree relatives
  Cousins 149 (0.20) 1091 (0.15) 1.4 (1.2–1.6) 258 (0.34) 2049 (0.27) 1.3 (1.1–1.4) 70 (0.09) 511 (0.07) 1.4 (1.1–1.7)

Note: Abbreviations are explained in the first footnote to table 1. Statistically significant RRs are highlighted in bold.
aSecond-degree relatives include half-siblings, grandparents, grandchildren, uncles/aunts, and nephews/nieces.
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link between OCD and the other disorders. These family 
analyses yielded similar results in outpatients and inpa-
tients with OCD, presumably due to a more rigorous 
control of potential confounders, such as Berkson’s bias, 
risk of misdiagnosis, or medication effects. Schizophrenia 
spectrum disorders and bipolar disorder were significantly 
more common in OCD-unaffected relatives of probands 
with OCD compared with relatives of matched compari-
son subjects. Furthermore, the risks were significantly 
larger for first-degree relatives (sharing, on average, 50% 
of the genes) compared with second-degree (sharing, on 
average, 25% of the genes) and third-degree (sharing, on 
average, 12.5% of genes) relatives. The risks for full sib-
lings (sharing 50% of the genes) were higher than that of 
half-siblings (sharing 25% of the genes), particularly for 
schizophrenia and bipolar disorder. Maternal and pater-
nal half-siblings had comparable risks (both with 25% 
genetic similarity but with maternal half-siblings sharing 
more environment),36 suggesting that shared environmen-
tal influences may be less important. Taken together, these 
findings are suggestive of a shared etiology, probably of 
genetic origin, between OCD and disorders of the schizo-
phrenia and bipolar spectrum. Because gene-searching 
efforts in OCD are lagging considerably behind, with only 
2 small genome-wide association studies published to 
date,43,44 there may be some value in the targeted explora-
tion of genetic variants already known to confer risk to 
schizophrenia and bipolar disorder in patients with OCD.

While our results are consistent with a shared etiology 
between OCD and schizophrenia spectrum and bipolar 
disorders, disorder-specific genetic and environmental 
risk factors should not be discounted. For example, the 
risk of OCD is more than double the risk of schizo-
phrenia spectrum and bipolar disorders in first-degree 
relatives of probands with OCD,45 suggesting disorder-
specific genetic risk factors. Our longitudinal analyses 
further suggest that other mechanisms, over and above 

the possible shared genetic risks, may play a role in 
explaining the high comorbidity between these disor-
ders, including the effects of medication, dynamic brain 
changes over time, or even possible misdiagnosis. Further 
longitudinal, etiologically informative studies may help 
to further tease apart these shared and unique risk factors 
across these disorders. Ultimately, cross-disorder genome 
wide association studies will be required to confirm the 
degree of genetic overlap and disorder specificity. One 
important challenge will be the known etiological hetero-
geneity within each of these disorders.46

The biggest limitation of the current study may be that 
OCD is underrepresented in the Swedish national patient 
register compared with the other disorders under study. 
This is largely due to the fact that OCD rarely requires 
hospitalization (outpatients were only included in the reg-
ister from 2001) and that many sufferers do not seek help. 
Therefore, OCD patients with severe comorbidities (eg, 
psychotic and bipolar disorders) may be more likely to be 
represented in the register, particularly those who require 
inpatient admissions, thus inflating the true comorbidity 
rates and longitudinal associations. However, in general, 
the results survived when the analyses were restricted to 
outpatients with OCD. Furthermore, our family-based 
analyses are less likely to be affected by this limitation 
because the relatives were matched on the condition that 
they did not have a lifetime diagnosis of OCD. It is still 
possible that some relatives may have had OCD but not 
sought help for it.

To conclude, the high comorbidity, sequential risk, and 
shared familial risks between OCD and disorders of the 
schizophrenia and bipolar spectrum are suggestive of 
partially shared etiological mechanisms between these 
severe mental disorders. Clinicians should be aware that 
having OCD might increase the risk of developing other 
severe mental disorders several years later, particularly 
bipolar disorder, and vice versa. Careful consideration 

Fig. 1.  Longitudinal risks of receiving a diagnosis of schizophrenia, schizoaffective disorder, and bipolar disorder after having first 
received an initial diagnosis of obsessive-compulsive disorder (OCD, right side, in blue), and vice versa (left side, in red). Analyses are 
limited to ICD-10 diagnoses for all disorders to ensure equal follow-up periods. Values represent risk ratios (RRs) and CIs. SCHZ, 
schizophrenia; BP, bipolar disorder; SCHZA, schizoaffective disorder. aThe risk of receiving a diagnosis of bipolar disorder after an 
initial diagnosis of OCD was substantially reduced, but not eliminated, when the use of selective serotonin reuptake inhibitors (but not 
other types of antidepressants) was controlled for in the analyses (adjusted RR = 8.8, CI = 7.5–10.2). Also see supplementary table 3.

http://schizophreniabulletin.oxfordjournals.org/lookup/suppl/doi:10.1093/schbul/sbu169/-/DC1
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of the available treatment options (eg, cognitive behavior 
therapy) to minimize the risk of drug-induced psycho-
pathology would be advisable, and more research in this 
area is warranted.

Supplementary Material

Supplementary material is available at http://schizophre 
niabulletin.oxfordjournals.org.
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