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Abstract: Schizophrenia (SCZ) and obsessive—compulsive disorder (OCD) typically have distinct
diagnostic criteria and treatment approaches. SCZ is characterized by delusions, hallucinations,
disorganized speech, and cognitive impairments, while OCD involves persistent, intrusive thoughts
(obsessions) and repetitive behaviors (compulsions). The co-occurrence of these disorders increases
clinical complexity and poses significant challenges for diagnosis and treatment. Epidemiological
studies indicate a significant overlap, with prevalence rates of comorbid OCD in SCZ patients ranging
from 12% to 25%, which is higher than in the general population. Etiological hypotheses suggest
shared genetic, neurobiological, and environmental factors, with genetic studies identifying common
loci and pathways, such as glutamatergic and dopaminergic systems. Neuroimaging studies reveal
both overlapping and distinct neural abnormalities, indicating shared and unique neurobiological
substrates. Environmental factors, like early life stressors and urbanicity, also contribute to the
comorbidity. The overlapping clinical features of both disorders complicate diagnosis. Treatment
approaches include combining SSRIs with antipsychotics and cognitive behavioral therapy (CBT).
The complexity of SCZ and OCD comorbidity underscores the need for a dimensional, spectrum-
based perspective on psychiatric disorders, alongside traditional categorical approaches, to improve
diagnosis and treatment outcomes.

Keywords: schizophrenia; obsessive—compulsive disorder; psychosis; obsessive-compulsive symp-
toms; comorbidity

1. Introduction

Schizophrenia (SCZ) and obsessive—compulsive disorder (OCD) are both debilitating
psychiatric conditions, each with distinct diagnostic criteria and treatment approaches.
SCZ, as defined in the DSM-5 [1], is a chronic mental disorder characterized by a range of
symptoms, including delusions, hallucinations, disorganized speech, grossly disorganized
or catatonic behavior, and cognitive impairments [2,3]. These symptoms must be present
for a significant portion of time during a one-month period, with continuous signs of
disturbance persisting for at least six months, significantly impacting various areas of
functioning, such as work, interpersonal relations, and self-care [1]. SCZ’s influence on
everyday life can be profound, often leading to significant disabilities and incomplete
recovery for many individuals [4]. Those with relatively positive outcomes still contend
with social isolation, the stigma associated with the disorder, and fewer opportunities to
build close relationships. Unemployment rates are exceptionally high among those with
SCZ [5,6]. Common issues, such as unhealthy diet, weight gain, smoking, and substance
abuse, contribute to a decreased life expectancy, shortening it by about 13 to 15 years [5,6].
Moreover, the risk of suicide over a lifetime for individuals with SCZ is estimated to be
between 5% and 10% [7].

OCD, on the other hand, involves persistent, intrusive thoughts (obsessions) and
repetitive behaviors (compulsions) aimed at reducing the anxiety generated by these
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thoughts [8,9]. Obsessions are defined as recurrent and persistent thoughts, urges, or
images that are experienced as intrusive and unwanted, causing marked anxiety or distress.
Compulsions are defined as repetitive behaviors or mental acts that an individual feels
driven to perform in response to an obsession or according to rigid rules and as being
time-consuming or causing significant distress or impairment in important areas of func-
tioning [1]. OCD profoundly affects daily life, causing significant distress and impairment.
Individuals with OCD often devote excessive time to their obsessions and compulsions,
disrupting work, education, and personal relationships [10]. The disorder severely limits
social and occupational functioning, with studies indicating that up to 60% of those with
OCD experience moderate to severe daily impairment [10,11]. The quality of life for these
individuals is considerably lower than that of the general population, with high comor-
bidity rates for depression and anxiety [9,10]. Regarding mortality, OCD is linked to a
heightened risk of suicide; the lifetime prevalence of suicidal thoughts among individuals
with OCD ranges from 36% to 63%, and the risk of suicide attempts is between 10% and
27% [12].

The co-occurrence of SCZ and OCD increases clinical complexity, posing significant
challenges for diagnosis, management, and treatment [13,14].

The aim of this review is to elucidate the boundaries, overlaps, and connections be-
tween schizophrenia and obsessive—compulsive disorder by examining epidemiological
data, genetic and neurobiological findings, and treatment approaches. We conducted a
comprehensive literature search using databases, such as PubMed, Scopus, and Google

”oou

Scholar, and employed keywords, including “schizophrenia”, “obsessive-compulsive dis-
order”, “comorbidity”, “genetics”, “neuroimaging”, “treatment”, and “etiology”. This
narrative review synthesizes findings from empirical studies, meta-analyses, and theo-
retical articles to provide a detailed understanding of the comorbidity of schizophrenia
and obsessive-compulsive disorder, highlighting the need for a dimensional approach in

psychiatric diagnosis and treatment.

2. Epidemiology

SCZ affects about 1% of the global population, with around 24 million people affected
as of 2019 [15,16]. The incidence rate is approximately 16.31 per 100,000 people per year.
From 1990 to 2019, the raw prevalence increased by 65%, while the age-standardized
prevalence remained stable [15,16]. High-income countries show the highest prevalence and
burden, while low-to-middle-income countries have seen a decrease in age-standardized
incidence rates [15,16]. OCD affects about 2-3% of the global population [11,17]. The
annual incidence rate in high-income countries ranges from 25 to 50 per 1000 people [11,17].
Lifetime prevalence rates range from 1.1% in some European countries to 3.6% in the United
States [11,17].

The epidemiology of comorbid SCZ and OCD indicates a significant overlap, with var-
ious studies reporting prevalence rates that highlight this comorbidity’s clinical importance.
The prevalence of comorbid OCD in patients with SCZ and schizoaffective disorder ranges
from 12% to 23%, which is markedly higher than the 2-3% prevalence observed in the
general population [18,19]. A meta-analysis found that approximately 12.1% of individuals
with SCZ also meet the criteria for OCD [20]. Other studies have reported even higher
rates, with some estimates suggesting that obsessive-compulsive symptoms (OCSs) may
be present in up to 25% of SCZ patients [21,22].

The variability in these prevalence rates can be attributed to differences in study
design, diagnostic criteria, and patient populations. For instance, the prevalence of OCSs in
chronic SCZ appears to be significantly higher than in first-episode psychosis, suggesting
that the course of the disease and the effects of long-term antipsychotic treatment may
influence the development of OCD symptoms [19].
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3. Etiology

The etiology of the comorbidity between SCZ and OCD is not fully understood, but
several hypotheses have been proposed, involving genetic, neurobiological, and environ-
mental factors.

3.1. Genetic Factors

The comorbidity between SCZ and OCD is significantly influenced by shared genetic
factors, as evidenced by multiple large-scale, genome-wide association studies (GWASs).
The study by Chen et al. analyzed data from the Psychiatric Genomics Consortium and
the International OCD Foundation Genetics Collaborative, revealing a positive genetic
correlation between SCZ and OCD [23]. This study identified a shared genetic locus at the
Calcium channel, voltage-dependent, T type, alpha 1I subunit (CACNA1I), suggesting that
genetic variants increasing the risk for SCZ also elevate the risk for OCD [23]. Supporting
this, another study [24] identified common genetic loci involved in glutamatergic neuro-
transmission, such as the solute carrier family 1 member 1 (SLC1A1) gene. SLC1A1 has
been associated with primary OCD and with the onset of OCSs in schizophrenia patients
treated with antipsychotics [25,26]. Additionally, the dopamine receptor D4 (DRD4) gene-
has been implicated in both SCZ and OCD, indicating that disruptions in dopaminergic
pathways might underlie this comorbidity [27-29].

Polygenic risk score (PRS) analyses further substantiate the shared genetic basis of
these disorders. Moreover, genes, such as DLG Associated Protein 3 (DLGAP3) and
Glutamate Ionotropic Receptor NMDA Type Subunit 2B (GRIN2B), have been implicated
in both disorders, with studies demonstrating that these genes might interact with SLC1A1,
contributing to the development of OCD symptoms in pharmacological-treated individuals
with SCZ [30,31].

In any case, both OCD and schizophrenia as single disorders, not in comorbidity, have
a significant independent genetic component. For example, twin studies have reinforced the
genetic overlap, showing higher concordance rates for both disorders among monozygotic
twins compared to dizygotic twins, suggesting a strong hereditary component [32,33].
Specifically, large-scale GWASs for SCZ have identified over 100 loci associated with
the disorder, including genes involved in immune function, neuronal development, and
synaptic plasticity [34]. Notable among these are the Disrupted-in-SCZ 1 (DISC1) gene,
known for its role in neurodevelopment and synaptic signaling, and the neuregulin 1
(NRG1) gene, which is crucial for neuronal growth and development [35,36]. Moreover,
the complement component 4 (C4) gene, which is part of the immune system and plays a
role in synaptic pruning during neurodevelopment, has been linked to increased risk of
SCZ [37].

3.2. Neurobiological Factors

Neuroimaging studies have identified both overlapping and distinct neural abnor-
malities in patients with SCZ and OCD, suggesting shared and unique neurobiological
substrates that may account for their comorbidity. Advanced neuroimaging techniques,
such as magnetic resonance imaging (MRI) and functional MRI (fMRI), have been utilized
to explore these overlaps and differences.

A study employing near-infrared spectroscopy (NIRS) compared brain activation in
patients with SCZ and OCD during a verbal fluency task (VFT), finding that both SCZ and
OCD patients exhibited reduced activity in several brain regions, including the bilateral
dorsolateral prefrontal cortex (DLPFC), frontopolar cortex (FPC), orbitofrontal cortex (OFC),
inferior prefrontal gyrus (IFG), and temporal gyrus (TG). Notably, the right OFC showed
significantly lower activity in SCZ patients compared to OCD patients, indicating more
severe impairment in this region among those with SCZ [38].

Similarly, neuroimaging studies focusing on the schizo-obsessive subgroup (patients
with both SCZ and OCD symptoms) have revealed specific patterns of neuroanatomic
dysfunction. Various neuroimaging findings report structural abnormalities in the schizo-
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obsessive group, including reduced volumes of the left hippocampus and frontal lobes
and alterations in the anterior horn of the lateral and third ventricles. Functional imaging
studies have shown abnormalities in the frontal areas (DLPFC, OFC, frontal gyrus) and the
caudate nucleus [39]. Additionally, a study demonstrated that both SCZ and OCD patients
exhibit reduced gray-matter volume in the prefrontal cortex, a region critical for executive
function and impulse control [40—42]. Moreover, a meta-analysis found that voxel-based
morphometry studies consistently report gray-matter reductions in the anterior cingulate
cortex and insula in OCD patients [43]. Alterations in the gray matter of the insula have
also been detected in schizophrenia [44].

Neuroimaging studies using diffusion tensor imaging (DTI) have also identified white-
matter abnormalities in both SCZ and OCD [45-47]. For instance, reduced fractional
anisotropy in the anterior limb of the internal capsule and corpus callosum has been
observed in patients with both disorders, indicating disrupted white-matter integrity in
pathways critical for cognitive and emotional processing [48,49].

However, each disorder independently exhibits specific characteristics in neuroimag-
ing alterations, including abnormalities in the cortical-striatal-thalamic-cortical circuitry,
which is consistently reported in OCD [50,51]. In contrast, SCZ is often associated with
disruptions in the prefrontal-thalamic-cerebellar circuitry [52-54]. Although neuroimaging
studies highlighting alterations present in patients with schizophrenia and obsessive symp-
toms are emerging in the literature, more evidence is needed to confirm the existence of a
specific neuroimaging pattern for this condition [39].

3.3. Environmental Factors

Environmental factors play a significant role in the development and manifestation of
both SCZ and OCD [55-59]. Common environmental influences that may contribute to the
comorbidity of these two conditions include early life stressors, perinatal complications,
and childhood adversities [55,56,60].

Perinatal complications, such as low birth weight, preterm birth, and hypoxia, have
been linked to an elevated risk of SCZ and OCD [55,56,60]. Exposure to influenza, elevated
toxoplasma antibodies, rubella, genital-reproductive infections, and other infectious agents
during pregnancy has been associated with a higher risk of SCZ in the offspring [60].
Similarly, it has been found that prenatal and early childhood infections are associated with
an increased risk of OCD [56].

Childhood adversities, including physical, emotional, and sexual abuse, as well as
neglect, have been consistently associated with the development of SCZ and OCD [57,58].
A comprehensive review indicated that early traumatic experiences are significant risk
factors for SCZ, with affected individuals often presenting more severe symptoms and
earlier onset of the disorder [57]. In parallel, it was reported that childhood trauma is a
significant predictor of OCD, suggesting that the stress response systems activated by such
trauma may lead to persistent changes in brain function and structure that predispose
individuals to both conditions [58].

Moreover, the influence of urbanicity has been explored, with research indicating that
growing up in an urban environment is associated with an increased risk of developing SCZ
and OCD. A 2012 meta-analysis has shown a clear association between urban upbringing
and higher risks of SCZ [61], potentially due to increased exposure to environmental
stressors, such as pollution, noise, and social stress. The impact of urban living on OCD
has been less studied, though a study has shown that higher incidence rates of OCD are
associated with urban environments. The study highlighted that individuals living in
urban areas were more likely to develop OCD compared to those in rural or semi-urban
areas [62].

4. Clinical Features and Diagnostic Challenges

OCD and SCZ present complex diagnostic challenges due to their overlapping clinical
features. OCD is characterized by persistent, intrusive thoughts (obsessions) and repetitive



J. Clin. Med. 2024, 13, 4739

50f12

behaviors (compulsions) aimed at reducing anxiety [1,9], while SCZ involves delusions,
hallucinations, disorganized speech, and cognitive impairments [2]. Historically, Kraepelin
and Bleuler emphasized that OCD should be diagnosed only after excluding SCZ and
mood disorders [63,64]. Jaspers and Schneider introduced the concept of “true obsessions”,
characterized by intact insight and resistance, essential for diagnosing OCD [65,66].

Both OCD and SCZ patients can experience intrusive, uncontrollable thoughts and
engage in repetitive behaviors [1,2,5]. However, while OCD involves obsessions and
compulsions usually recognized by the patient as irrational, SCZ features delusions that
are firmly believed, despite evidence to the contrary [67]. In clinical practice, OCD with
poor insight or delusional beliefs complicates diagnosis further. The DSM-5 includes
specifications for OCD with delusional beliefs [1,68], reflecting the continuum of insight
among OCD patients. This blurring is evident in concepts like “pseudo-obsessions” in
schizotypal personality disorder (SPD) [69]), where people with intrusive thoughts lack
the immediate awareness of their irrationality, often associated with intense anxiety and
reduced resistance.

Biirgy proposes the concept of “Obsession in the Strict Sense” to better differentiate
OCD from SCZ [70]. This type of obsession is characterized by two main criteria: reflexivity,
where the individual is aware that their obsessive thoughts are irrational and can reflect
on their absurdity, and the content-related criterion of absurdity and incomprehensibility,
where the thoughts are perceived as nonsensical by the individual. This definition helps
distinguish OCD, where these obsessive thoughts are recognized as irrational, from SCZ,
where delusional thoughts are firmly believed and not recognized as irrational [70].

Two meta-analyses suggest that about 12% of individuals with SCZ also meet the
criteria for OCD, with nearly 30% experiencing co-occurring OCSs [20,71]. OCSs have been
documented throughout various stages of psychotic disorders [71]. They appear before
the onset of psychosis [72], during the prodromal phase in individuals at high risk [73], in
patients experiencing their first episode of psychosis [74-76], and in chronic SCZ cases [77].
Moreover, OCS/OCD can manifest during acute episodes of the illness [74,78] and persist
even in stable phases [79], with the severity of symptoms varying over time [76]. OCSs are
frequently observed in patients with SCZ spectrum disorders [80], including schizotypal
personality disorder (SPD) [81,82].

Due to the significant overlap between OCD and SCZ symptomatology, some authors
coined the term Schizo-Obsessive Disorder in 1994 [83], coinciding with the DSM-IV’s inclu-
sion of the dual diagnosis of SCZ and OCD [84]. The concept of a schizo-obsessive spectrum
was further developed, encompassing OCD, OCD with poor insight, OCD with schizotypal
personality disorder, SCZ with OCS, SCZ with OCD, and SCZ [85]. This spectrum approach
was reinforced by the DSM-5, which emphasized the importance of dimensional assessment
and reclassified OCD, removing it from the anxiety disorders chapter [1]. Additionally, the
DSM-5 introduced the concept of SCZ spectrum disorder, suggesting a continuum among
various psychiatric disorders that were previously seen as distinct [1].

The at-risk mental states (ARMSs) for psychosis [86], which include attenuated psy-
chotic symptoms and brief, intermittent psychotic episodes, are particularly vulnerable
to the transition of OCSs into full-blown psychotic symptoms [87]. Some studies suggest
that OCSs might protect against the development of psychosis [71], while others indicate
that the onset of OCSs in ARMS individuals can lead to higher impairment in psychosocial
functioning and overall psychopathology [71,87].

5. Impact on Prognosis

A recent study examined the relationship between OCSs and the severity of psychotic
symptoms in SCZ. The analysis, which included 67 studies with nearly 8000 patients,
revealed that SCZ patients with OCSs/OCD experience slightly higher severity in positive
and global psychotic symptoms, but not in negative symptoms [1,2]. These results suggest
that comorbid OCSs/OCD may have a minor impact on the severity of psychosis, with vari-
ability influenced by factors such as antipsychotic treatment [71]. For instance, individuals
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with both conditions often show higher levels of depressive symptoms and more frequent
suicide attempts, highlighting the increased risk of adverse outcomes [74,88]. Interestingly,
the temporal emergence of OCSs can significantly influence prognosis. OCD preceding
the onset of SCZ tends to have a protective effect, associated with a less destructive course
and higher functional levels [75]. Conversely, OCSs that arise concurrently with or after
the onset of SCZ often indicate a higher degree of disorganization and a more chronic
progression of the illness [89].

Even therapies for SCZ can have an impact on the prognosis of OCSs; clozapine
might trigger or exacerbate OCSs in SCZ patients [19,90,91]. While there is some evidence
regarding olanzapine’s impact on OCSs, it is less substantial compared to the extensive
research on clozapine [90,92]. OCSs have been documented at various stages of psychotic
disorders, including before the onset of psychosis, during the prodromal phase, in first-
episode psychosis, and in chronic SCZ [72-74,93].

6. Treatment

Despite growing recognition of the co-occurrence of OCSs/OCD and SCZ, pharmaco-
logical studies of therapeutic approaches for this difficult-to-treat entity remain scarce [94].
The American Psychiatric Association (APA) recommends SSRIs combined with antipsy-
chotics [95]. Moreover, the beneficial effect of add-on clomipramine was demonstrated in
some studies [96,97] to reduce the anxiety associated with compulsive rituals and improve
positive and negative symptoms of SCZ in some schizo-obsessive patients.

Recent evidence suggests that glutamatergic dysfunction may contribute to OCSs, with
increased levels of glutamine and glutamate in the brain potentially causing OCSs/OCD [98].
Mood stabilizers, such as lamotrigine, are thought to reduce extra-synaptic glutamate re-
lease and have been used as augmenting agents to antipsychotics to address residual
psychotic symptoms in SCZ and treatment-resistant OCD [99].

Among antipsychotics, some agents have shown significant impact in reducing ob-
sessive symptoms; this has been observed with risperidone [100], ziprasidone [101,102],
haloperidol [103], amisulpride [104,105], and quetiapine [106]. Partial agonist antipsy-
chotics also show promise, despite the lack of extensive controlled studies for the treatment
of OCSs [107-109].

Although there are no clear guidelines on which antipsychotics to use as a first-
line treatment, olanzapine has been studied in patients with schizophrenia and OCSs,
showing benefits even in trials comparing it to other antipsychotics, such as risperidone
and clozapine [67]. Theoretically, antipsychotics like aripiprazole might also improve
obsessive symptoms. Indeed, aripiprazole has been shown to be effective in patients with
schizophrenia and OCSs [67]. However, aripiprazole can also induce OCSs [67].

Given these considerations, since therapy for obsessive symptoms requires a seroton-
ergic component, it may seem reasonable that monotherapy with an antipsychotic might
have difficulties in treating OCSs in patients with schizophrenia. Therefore, associations
like the APA recommend combining antipsychotics with SSRIs. Regarding this last class
of medications, although there are no clear recommendations on which SSRI to associate,
the use of fluvoxamine in addition to antipsychotic therapy has been studied in patients
with schizophrenia and OCSs, with significant efficacy [110,111]. Escitalopram has also
been studied in combination with antipsychotic therapy, showing preliminary encouraging
results concerning its efficacy on OCSs [112].

Some authors describe a “paradox” in the role of antipsychotics for obsessive symp-
toms [94]: many antipsychotics are effective in typical OCD, even when refractory to
SSRIs [109,113], but they can trigger or exacerbate OCSs or OCD in SCZ patients under
treatment [90,114,115]. Second-generation antipsychotics (SGAs) are distinct from first-
generation antipsychotics (FGAs) due to their antagonism of the serotonin 5SHT2A receptor,
in addjition to blocking dopamine D2 receptors [90]. This unique pharmacological profile
of SGAs is believed to contribute to the induction and exacerbation of OCSs [90]. As men-
tioned above, there is literature documenting the induction of OCSs by SGAs, including
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clozapine [19,90,91], and case series/reports on olanzapine [90,92], risperidone [116], and
quetiapine [117].

For SGA-induced OCSs/OCD, several strategies have been proposed. These include
reducing the dose of the antipsychotic if feasible, switching to another antipsychotic
with minimal influence on serotonergic systems (such as aripiprazole, amisulpride, or
haloperidol), adding aripiprazole, or combining SSRIs and CBT. Cognitive behavioral
therapy (CBT) has also been suggested as a beneficial treatment modality. Reviews of
case reports and case series indicate that CBT may be effective in treating OCSs/OCD
in SCZ, but well-designed studies are needed to confirm these findings [118]. The APA
recommends a trial of CBT for those who do not respond to the addition of an SSRI or a
change in antipsychotic medication [95].

7. Discussion

The literature shows various overlapping factors between SCZ and OCD. Both disor-
ders are fundamental pathological entities in psychiatry, due to their prevalence and the
burden they impose [11,15-18]. They share a complex etiological and pathophysiological
component, comprising genetic, environmental, and neurostructural elements [23,38,54,82].
Our review highlights how some of these elements demonstrate the following commonali-
ties: shared genetic factors, environmental circumstances that may underlie both disorders,
and shared neurostructural alterations. It is important, therefore, to consider studies that
demonstrate common etiological and clinical characteristics. For example, a recent study
using integrated bioinformatic analysis has highlighted shared genetic and molecular
mechanisms between SCZ and OCD [119].

Due to the shared features and differing elements between the two disorders, treatment
remains challenging. The pharmacological profiles of treatments for SCZ and OCD differ
significantly, with SGAs potentially inducing obsessive symptoms by antagonizing the
5HT2A receptor [90]. Hence, further studies are necessary to determine the best treatment
for OCSs in patients with schizophrenia. Preliminary recommendations include combining
an antipsychotic with an SSRI, such as escitalopram [95].

The overlap between these disorders suggests the importance of considering not
only the categorical approach of the DSM-5 but also a more dimensional, spectrum-based
perspective on psychiatric disorders. The DSM-5 has already made a step forward by
incorporating the concept of the SCZ spectrum disorder, thus creating a continuum between
different manifestations that were previously considered discrete and separate [1,120]. This
is particularly significant when addressing obsessive symptoms without insight that verge
on the psychotic, as well as obsessive and compulsive symptoms present in patients
diagnosed with psychotic spectrum disorders.

Future studies must aim to better understand the points of overlap between SCZ and
OCD, and also investigate the significance and impact of OCSs in patients diagnosed with
SCZ. This will help define a more precise treatment framework.
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