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ABSTRACT 

Disturbances in social cognitive processes such as the ability to infer others' mental states 
importantly contribute to social and functional impairments in psychiatric disorders. Yet, 
despite established social, emotional, and cognitive problems, the role of social cognition 
in obsessive-compulsive disorder is largely overlooked. The current review provides a first 
comprehensive overview of social (neuro)cognitive disturbances in adult patients with 
obsessive-compulsive disorder. Results of our review indicate various social cognitive 
alterations. Patients with obsessive-compulsive disorder show deficits in the recognition of 
affective social cues, specifically facial expressions of disgust, and more general deficits in 
theory of mind/mentalizing. Additionally, patients show heightened affective reactions and 
altered neural responding to emotions of self and others, as well as poor emotion 
regulation skills, which may contribute to poor social functioning of patients. However, the 
discrepancies in findings and scarcity of studies make it difficult to draw firm conclusions 
with regard to the specificity of social cognitive disturbances. The review offers directions 
for future research and highlights the need to investigate obsessive-compulsive disorder 
from an interactive social neurocognitive perspective in addition to the prevalent passive 
spectator perspective to advance our understanding of this intricate and burdensome 
disorder. 

Keywords: social cognition, obsessive-compulsive disorder, social cue perception, facial 
emotion recognition, mentalizing / theory of mind, empathy, emotion experience, emotion 
regulation 
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INTRODUCTION 

Essentially, almost all psychiatric disorders are characterized by disturbances in the ability 
to have successful and meaningful interactions with others. As such, a novel suggestion has 
been to reconstruct the social difficulties observed in psychiatric disorders as disorders of 
social cognition (Schilbach, 2016). Social cognition is a broad term that includes a wide 
variety of interrelated cognitive processes that enable successful and adaptive behavior in 
a social context (e.g., F. Happé, Cook, & Bird, 2017; Zeigler-Hill & Shackelford, 2020). It 
includes, among other things, the ability to recognize social cues such as facial emotions, 
the ability to understand others' mental states (known as theory of mind [ToM] or 
mentalizing), the ability to share the experiences and emotions of others, as well as the 
capacity to regulate one's emotional responses to others (Green, Horan, & Lee, 2015). 
Disturbances in these social-cognitive abilities are important predictors of social and 
functional impairments in psychiatric disorders (e.g., Fett, Viechtbauer, Penn, van Os, & 
Krabbendam, 2011). 

Obsessive-compulsive disorder (OCD) is a burdensome psychiatric illness with a lifetime 
prevalence of 1%–3% (Ruscio, Stein, Chiu, & Kessler, 2010). The disorder is characterized 
by the presence of unwanted, persistent obsessions that cause significant anxiety or 
distress, often in combination with compulsions, which are repetitive ritualistic behaviors or 
mental acts carried out in response to obsessions to ease distress or anxiety (American 
Psychiatric Association & Association, 2013). Obsessions can range from a fear of 
contamination to the experience of intrusive violent or sexually explicit thoughts or images, 
while compulsions may include repeated checking, washing, cleaning, and counting 
(American Psychiatric Association & Association, 2013). These symptoms carry a great 
emotional and social burden on patients as well as their relatives. Indeed, quality of life is 
significantly impaired in OCD patients, with social and emotional functioning being among 
the most greatly affected quality of life domains (Macy et al., 2013). Scores on psychosocial 
functioning are also lower compared to most other psychiatric disorders, and similar to 
schizophrenia, which is considered one of the most severe psychiatric disorders in terms of 
social impairments (Mavrogiorgou, Akyol, Siebers, Kienast, & Juckel, 2015). Moreover, 
higher symptom severity has been found to be associated with poorer social adjustment 
(Rosa et al., 2012). The extent to which these self-reported social impairments of patients 
with OCD simply result as a consequence of the invalidating nature of the disorder, e.g., 
when a patient is not able to establish or maintain meaningful relations with others because 
their compulsions take up too much time, or whether factors more directly related to their 
symptomatology such as social-cognitive problems may play a role as well, is currently 
unknown.  

Despite these acknowledged social difficulties in OCD, research up to date has been 
largely limited to nonsocial cognition. This research has demonstrated that patients with 
OCD are characterized by meta-cognitive biases such as (moral) thought-action fusion, 
which is the belief that having unwanted and intrusive thoughts is (morally) equivalent to 
acting on these thoughts (see, e.g., Hezel & McNally, 2016). Furthermore, 
neuropsychological research has described that patients show cognitive deficits in a wide 
range of domains, including response inhibition, interference control, cognitive flexibility, 
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and executive functioning, although findings are somewhat inconsistent (for a recent 
review, see Abramovitch & Cooperman, 2015). More consistently, increased performance 
or error monitoring has been demonstrated in OCD (for a recent review, see Riesel, 2019). 
Given that cognitive abilities are thought to be integral aspects of social cognitive skills such 
as mentalizing (e.g., Ventura, Wood, & Hellemann, 2013), impairments in these abilities may 
also have important implications for the social cognitive functioning of patients.  

Neuroimaging studies in patients with OCD suggest that dysfunctions in cortical-striatal-
thalamic-cortical circuitry underlie aforementioned cognitive deficits (e.g., Melloni et al., 
2012). More recent work specifically implicates the lateral and medial orbitofrontal cortices, 
(dorsal) anterior cingulate cortex (ACC), and amygdala-cortical circuitry in the 
psychopathology of the disorder (Milad & Rauch, 2012; Nakao, Okada, & Kanba, 2014). 
The insular cortex, a brain area involved in, among other things, the processing of disgust 
(Fusar-Poli et al., 2009), is also implicated in the disorder. Hyperactivity of this region is 
commonly reported during symptom provocation, especially in those with contamination-
related obsessions (Nakao et al., 2005; Schienle, Schäfer, Stark, Walter, & Vaitl, 2005; Stein, 
Arya, Pietrini, Rapoport, & Swedo, 2006). The performance-monitoring account of OCD 
also proposes a central role for both the ACC and the insular cortex. This account suggests 
that these brain areas are involved in producing persistent high error or conflict signals 
which patients are unable to reduce by behavioral action, resulting in repeated actions (i.e., 
compulsions) in an attempt to temper such signals (Pitman, 1987). This theory is supported 
by findings of enhanced amplitudes of an event-related potential (ERP) component related 
to error detection called the error-related negativity (ERN; Falkenstein, 1990; Gehring, 
Goss, Coles, Meyer, & Donchin, 1993) in patients with OCD (see Riesel, 2019). This 
component is thought to be generated in the ACC (Debener et al., 2005), thus highlighting 
the importance of this area in the psychopathology of the disorder.  

Importantly, many of the brain areas known to be implicated in the psychopathology of 
OCD, such as the amygdala, ACC, and insula, are also areas known to be involved in social 
cognitive processes and are considered to be part of the social brain in general (Forbes & 
Grafman, 2010; Lavin et al., 2013; Lindquist, Wager, Kober, Bliss-Moreau, & Barrett, 2012; 
Molenberghs, Johnson, Henry, & Mattingley, 2016). ToM abilities for example, have been 
shown to involve a network of brain regions also implicated in OCD including the 
amygdala, ACC, as well as other prefrontal regions (Molenberghs et al., 2016). The 
amygdala and insula are both implicated in the perception of facial expressions of emotions 
as well (Lindquist et al., 2012). Furthermore, social influences have been shown to 
importantly modulate electrophysiological measures and brain regions involved in 
cognitive processes such as performance monitoring (for a review see Koban & Pourtois, 
2014). Yet, while research shows that many cognitive functions and brain areas involved in 
social behavior and cognition are affected in patients with OCD, research has largely 
overlooked the implications of these anomalies for social cognitive functioning and 
associated symptomatology in this disorder.  

Identifying social cognitive disturbances has great functional relevance, as this may 
advance our understanding of altered social functioning of patients with OCD and lead to 
an improved characterization of the phenotype of this disorder. It may also have important 
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therapeutic implications, as recent studies are increasingly starting to recognize the 
potential of social cognition as a target for clinical intervention (see, e.g., Kurtz & 
Richardson, 2012; Penton-Voak, Munafò, & Looi, 2017; Tan, Lee, & Lee, 2018). A previous 
meta-analysis focusing on various anxiety disorders showed social cognitive deficits with 
small to moderate effect sizes for patients with OCD (Lavoie, Battaglia, & Achim, 2014). This 
however concerned an exclusively quantitative analysis covering a limited number of 
studies (N = 14, of which 12 concerned facial emotion recognition). As a result, to this date, 
social cognition in OCD is still poorly understood. The current review therefore aims to 
advance our understanding of social cognition in this disorder by qualitatively reviewing 
existing studies on this topic. As there are many different perspectives on what processes 
or domains can be considered as social cognition, we decided to adopt the framework 
used by Green et al. (2015) in their widely cited review paper on social cognition in 
schizophrenia. The authors of this paper divided subdomains of social cognition according 
to “recent organizational models of neural systems in social neuroscience” (4 p. 620). We 
will therefore focus on these same domains: “social cue perception,” “mentalizing/ToM,” 
“experience sharing and empathy,” and “emotion experience and regulation.” 

 

SOCIAL CUE PERCEPTION  

The way people act, move, speak, gesture, and express their emotions conveys important 
social information. How we perceive, identify or interpret these social cues expressed by 
other people essentially determines how we interact with others. The following section will 
focus on how patients with OCD perceive affective (Affective Social Cues) as well as 
nonaffective social cues (Nonaffective Social Cues). Table 1 contains an overview of the 
studies discussed in this section.  

Affective Social Cues                   
Studies on how patients with OCD process affective social cues have mainly focused on our 
ability to identify the affective states of others from facial cues, which is generally referred 
to as facial emotion recognition. Other cues, such as emotion expressed in voice or body 
language, have received less attention. The current section will discuss research on the 
recognition of facial emotions (Facial Emotion Recognition) in adult patients (Facial Emotion 
Recognition in Patients With OCD), studies on the role of symptom severity (The Role of 
Symptom Severity in Facial Emotion Recognition), and subtype (The Role of Symptom 
Subtype in Facial Emotion Recognition), facial emotion perception biases (Biases in Facial 
Emotion Recognition) as well as on how adults with OCD process facial emotions on a 
neural level (Neural Correlates of Facial Emotion Processing). Only one study investigating 
nonfacial affective cues was identified, which will be discussed in the section Affective 
Prosody.  

Facial Emotion Recognition                
Studies assessing facial emotion recognition have typically assessed the recognition of 
what are believed to be the six basic emotions, i.e., anger, fear, sadness, disgust, happiness, 
and surprise. Most emotion recognition studies in patients with OCD originated from an 
interest in the emotional expression of disgust. Many patients are characterized by a fear of 
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contamination, which is associated with behavioral compulsions such as washing and 
cleaning. Because facial expressions of disgust convey potential contamination, this 
emotional expression is thought to be particularly relevant to the symptomatology of OCD 
(Bhikram, Abi-Jaoude, & Sandor, 2017). The expression of fear seems relevant to OCD as 
well, since patients with OCD are characterized by high levels of anxiety, and previous 
studies have among others demonstrated that anxious individuals show increased 
attentional bias to fear- or threat-related stimuli (see Armstrong & Olatunji, 2012) including 
facial expressions of fear (e.g., Surcinelli, Codispoti, Montebarocci, Rossi, & Baldaro, 2006). 

Facial Emotion Recognition in Patients With OCD                       
The first investigation of facial emotion recognition in patients with OCD was conducted by 
Sprengelmeyer et al. (1997), over 20 years ago. Despite their small sample (12 patients), 
this study reported striking deficits in the recognition of the facial expression of disgust in 
two tests: an emotional hexagon and static test. Both tests asked patients to label the facial 
emotional expressions portrayed, but while one test focused on static expressions (e.g., 
100% disgust), the other test using emotional hexagons, in which distinct emotional 
expressions were morphed (e.g., 70% disgust and 30% anger). Patients with OCD showed 
specific deficits in the recognition of disgust compared to healthy controls. The emotional 
hexagon test also indicated a marginal deficit in the recognition of anger in the patient 
group but not for any other emotional expressions. Parker, McNally, Nakayama, and 
Wilhelm (2004) attempted to replicate the findings by Sprengelmeyer et al. (1997) using 
the same tasks in a marginally larger sample (15 patients), yet failed to find any facial 
emotion recognition deficits in patients. In contrast, a later study in 40 patients conducted 
by K. M. Corcoran, Woody, and Tolin (2008) followed a similar procedure as the two 
aforementioned studies and found that overall, patients showed a specific deficit in the 
recognition of static expressions of disgust, but not in any other emotion.  

Other studies investigated the identification of static (Buhlmann, McNally, Etcoff, Tuschen-
Caffier, & Wilhelm, 2004; Mavrogiorgou et al., 2016) or morphed emotional facial 
expressions (Bozikas et al., 2009; Jhung et al., 2010; Kornreich et al., 2001) using similar 
tasks, yet did not reveal any significant differences between patients and healthy controls. 
Lawrence et al. (2007) specifically investigated fear and disgust recognition, but did not 
observe differences in accuracy between patients and controls, despite observing 
differences in neural responsiveness to facial expressions of disgust (see below in Neural 
Correlates of Facial Emotion Processing). Cardoner et al. (2011) and Via et al. (2014) both 
used an active matching task in which happy and fearful target faces had to be matched 
with happy, fearful or angry probe faces. Although Cardoner et al. (2011) found a main 
group effect, showing that patients suffering from OCD were less accurate in matching both 
emotional faces as well as nonemotional shapes, a similar study by Via et al. (2014) found 
no behavioral differences between groups, in the presence of neural differences (see 
below in Neural Correlates of Facial Emotion Processing).  

Two studies specifically investigated the effect of treatment on facial emotion recognition, 
which suggest that medication or therapy may improve or remediate disgust recognition. 
Lochner et al. (2012) administered a single dose of the selective serotonin reuptake 
inhibitor (SSRI) escitalopram to OCD patients, which is an antidepressant considered as a 
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first-line option in the treatment of OCD (Pittenger & Bloch, 2014). Compared to controls, 
patients showed no significant deficits in the recognition of disgust in the placebo 
condition, although patients were significantly more accurate after a single administration 
of escitalopram, especially when they were already receiving SSRI treatment. Rector, Daros, 
Bradbury, and Richter (2012) compared patients receiving cognitive-behavioral therapy 
(CBT) with patients not receiving CBT. Results showed that patients not receiving CBT 
showed significant disgust recognition deficits, whereas patients receiving therapy showed 
disgust recognition scores comparable to a normative sample and also showed 
significantly higher accuracy of anger compared to the untreated patient group.  

In an attempt to clarify inconsistencies between studies, Daros, Zakzanis, and Rector (2014) 
conducted a meta-analytic review on facial emotion recognition including ten studies in 
adolescent (J. L. Allen, Abbott, Rapee, & Coltheart, 2006) and adult OCD patients (Amiri et 
al., 2012; Bozikas et al., 2009; Buhlmann et al., 2004; K. M. Corcoran et al., 2008; Jhung et 
al., 2010; Lochner et al., 2012; Parker et al., 2004; Rector et al., 2012; Sprengelmeyer et al., 
1997). Note that Amiri et al. (2012) is not discussed in the current review as the article was 
not available in English. Based on a combined sample of 221 patients and 223 controls, the 
review concluded that OCD patients were significantly less accurate in identifying the six 
basic emotions overall compared with controls, showing a medium effect size (Cohen's d 
= −0.55), with larger effects for static (Cohen's d = −0.77) compared to morphed emotional 
expressions (Cohen's d = −0.14). OCD patients were also impaired in the recognition of 
negative emotions as a whole (Cohen's d = −0.34) and had particularly difculties with the 
recognition of disgust (Cohen's d = −0.59) and anger (Cohen's d = −0.36). A marginally 
significant deficit in the recognition of sadness was also found (Cohen's d = −0.31), while 
fear recognition was not significantly impaired (Cohen's d = −0.09). Thus, based on these 
ten patients studies, OCD is associated with pronounced impairments in the recognition of 
facial expressions of disgust, while modest impairments in the recognition of other negative 
emotions, specifically anger and sadness, but not fear, are also observed. 

The Role of Symptom Severity in Facial Emotion Recognition                        
Several studies additionally report on the relation between facial emotion recognition and 
symptom severity of patients. Although obtaining no significant emotion recognition 
deficits, Parker et al. (2004) did show that the patient with the most severe symptoms as 
measured by the Yale-Brown Obsessive Compulsive Scale (Y-BOCS; Goodman et al., 1989) 
showed marked impairments in the recognition of disgust, and suggested that such 
impairments might only arise for severe cases. In the study by K. M. Corcoran et al. (2008), 
most of the patients were as accurate in recognizing disgust as healthy controls. However, 
approximately one-third of the patient group showed marked impairments, which led to a 
significant overall difference between patients and controls. The authors found that those 
patients who were impaired on disgust recognition had higher Y-BOCS scores as well as 
significantly lower scores on a scale of global functioning. Lochner et al. (2012) also report 
a marginally significant negative relation between symptom severity (Y-BOCS total) and 
disgust recognition accuracy in a morphing task after correcting for depression scores. 
Furthermore, a significantly negative correlation between total Y-BOCS scores and the 
recognition of fear was found in an emotional matching task by Bozikas et al. (2009), but 
this effect did not survive Bonferroni correction. No correlation with any of the other 
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emotions was obtained. A study by Toh, Castle, and Rossell (2015) reports a negative 
correlation between symptom severity (Y-BOCS total) and overall facial affect recognition 
but do not provide any specifics since the focus of their study concerned patients with body 
dysmorphic disorder, for which patients with OCD served as a reference group. Other 
studies however, did not observe significant relations with symptom severity 
(Mavrogiorgou et al., 2016; Rector et al., 2012; Via et al., 2014) and the review by Daros et 
al. (2014) also was not able to detect a significant relation between symptom severity and 
overall emotion recognition, nor with anger or disgust individually, based on the ten studies 
included in their meta-analysis. Hence, overall, there does not seem to be very strong 
evidence for a relation between symptom severity and facial recognition impairments.  

The Role of Symptom Subtype in Facial Emotion Recognition       
So far, studies investigating the role of symptom subtype do not seem to provide clear 
differences in emotion recognition between different subdomains of OCD. One study 
specifically compared different subdomains of OCD (Montagne et al., 2008). Patients were 
divided into three subgroups; high risk assessment and checking, contamination and 
cleaning, and perfectionism and symmetry. While no significant findings emerged for 
disgust, the study showed a significant difference between patients scoring high on risk 
assessment and checking and controls in sensitivity to fear and happiness, indicating that 
they were able to correctly identify these emotions at a lower intensity level than controls. 
Jhung et al. (2010) showed that having more hoarding symptoms was associated with 
poorer disgust recognition, yet this relation did not remain after controlling for age, sex, 
and depression scores. Additionally, the studies by K. M. Corcoran et al. (2008) and Rector 
et al. (2012) showed no differences in disgust recognition between patients with and 
without primary contamination concerns.  

Biases in Facial Emotion Recognition                   
Some studies have additionally demonstrated that OCS is associated with specific biases 
in facial emotion perception. Aigner et al. (2007) used a task that required OCD patients to 
rate faces as neutral, happy or sad, and the degree of intensity of these emotions. Results 
showed that OCD patients displayed a bias to recognize neutral faces as sad, as well as a 
bias to recognize happy faces as neutral and happy faces as sad. Patients were also less 
accurate in identifying sad expressions, but only for female faces. One study also indicates 
that patients with OCD may have bias toward perceiving faces as disgusting (Jhung et al., 
2010). This study investigated how patients responded to ambiguous faces (e.g., 50% 
disgust and 50% anger). They found that, compared to controls, OCD patients were 
significantly more likely to perceive ambiguous facial expressions as disgust and less likely 
as anger.  

Neural Correlates of Facial Emotion Processing                      
The processing of emotional faces is associated with a wide range of brain regions, 
including visual, limbic, temporoparietal, prefrontal, and subcortical areas, with some areas 
showing differential sensitivity to specific emotions (Fusar-Poli et al., 2009). For example, 
the amygdala seems to be most specifically activated by fear, whereas the insula is 
particularly sensitive to expressions of disgust (Fusar-Poli et al., 2009). A few functional 
magnetic resonance imaging (fMRI) studies have investigated how patients with OCD 
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process facial emotions on a neural level, using passive or implicit viewing (Cannistraro et 
al., 2004; Lawrence et al., 2007) or active matching tasks (Cardoner et al., 2011; Via et al., 
2014). A study by Cannistraro et al. (2004) indicates that the passive or implicit perception 
of faces or facial expressions in general, rather than emotional faces specifically, is 
associated with altered neural activity. The authors used a simple emotional faces paradigm 
consisting of the passive viewing of alternating blocks of fearful, happy and neutral faces. 
While both patients and healthy controls showed activity in left and right amygdala for 
fearful compared to neutral facial expressions, no between-group differences were 
observed for this contrast. The study did find that when contrasting all facial expressions 
with fixation, reactivity of the amygdala was attenuated in OCD patients compared to 
healthy controls.  

Another study suggests altered neural processing of facial expressions of disgust in 
patients (Lawrence et al., 2007). In a backward masking paradigm that presented neutral, 
disgusted, and fearful facial expressions just above conscious awareness level, patients with 
OCD displayed increased activity in the left ventrolateral prefrontal cortex (an area involved 
in response inhibition and response modulation) and reduced activity in the thalamus 
(involved in memory, attention, and information processing) for disgusted compared to 
neutral expressions. Importantly, they found this effect to be driven by those patients 
scoring high on washing symptoms, suggesting this activity may be particularly 
characteristic for those who suffer from compulsions that relate to contamination concerns.  

Two other studies focused on tasks that require more explicit attention to presented 
emotions as they involve active matching of emotional faces. Cardoner et al. (2011) used a 
task involving the matching of a happy or fearful target face to two out of three possible 
emotional probe faces (happy, fearful, and angry). Results showed that matching emotional 
faces versus matching shapes resulted in increased activation in a distributed network of 
brain regions known to be involved in face processing, including the amygdala, fusiform 
gyrus, thalamus, and dorsolateral prefrontal cortex in OCD patients compared to controls. 
Patients also demonstrated significantly increased connectivity between these face-
processing regions and greater activation of the right dorsolateral prefrontal cortex and the 
left anterior insula region for fearful compared to happy faces. In addition, the task-related 
activation and functional connectivity was found to be associated with symptom severity as 
measured by the Y-BOCS. Using a similar task, Via et al. (2014) showed that matching fearful 
faces, compared to matching shapes, resulted in increased activation of the amygdala 
region in patients, as well as other regions that did not survive whole-brain level correction 
such as the right anterior insula cortex, premotor cortex, right orbitofrontal cortex, and right 
middle temporal gyrus. Amygdala activation for this contrast also significantly correlated 
with the severity of aggression/checking and sexual/religious dimensions. These studies 
suggest that when explicit emotional recognition is required, patients show increased 
neural reactivity in various brain regions involved in face and emotion processing, most 
consistently the amygdala, during the processing of fearful expressions, compared to 
controls.  
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Affective Prosody                 
Though many researchers have investigated the recognition of emotions from facial 
expressions, to our knowledge, only a single study has focused on the ability to identify 
emotions based on vocal information, i.e., prosodic intonation, in OCD (Bozikas et al., 
2009). In this study, participants were presented with audio-recorded sentences expressing 
one of five basic emotions (happy, sad, surprise, fear, and anger) and were asked to identify 
the corresponding emotion. Results showed no significant group differences between 
patients and controls. The compulsion subscale of the Y-BOCS did show a significantly 
negative correlation with general affective prosody recognition and with the recognition of 
sadness specifically. These effects did however not survive Bonferroni correction. 
Therefore, this study indicates no deficits in the ability of individuals with OCD to recognize 
these five basic emotions. Yet, the sixth basic emotion of disgust, which seems especially 
relevant to the symptomatology of OCD, was not investigated here.  

Nonaffective Social Cues                       
Only few studies have investigated how individuals with OCD perceive or process 
nonaffective social cues, i.e., the processing of nonemotional information by others. These 
studies provide some initial evidence that individuals with OCD have more difficulty in 
perceiving social cues such as biological motion and body poses. A study focusing on the 
perception of biological motion, which refers to the ability to identify the movements of 
animate beings, showed that, compared to controls, patients were less accurate in 
perceiving biological motion within noise dots, and less able to discriminate between 
biological and nonbiological or scrambled motion (Kim et al., 2008). Their ability to 
perceive nonbiological motion however, was comparable to controls. A subsequent fMRI 
study found that during the observation of biological versus scrambled motion, patients 
showed aberrant activation in several brain regions, including increased activation in the 
right superior and middle temporal gyrus, the left inferior temporal, and fusiform gyrus, 
and reduced activation in the right postcentral gyrus compared to healthy controls (W. H. 
Jung et al., 2009). These regions have been implicated in the integration of form and 
motion, object and face recognition, and the visual imagery of objects (Grossman et al., 
2000), and the authors suggested that increased activity in these regions may reflect the 
exertion of additional effort or the recruitment of additional strategies in patients, whereas 
healthy controls have a more automatic, reflexive perception of motion. A later study 
investigating body and face perception, reported that patients with OCD were significantly 
less accurate in discriminating static pairs of bodily postures implying actions, whereas their 
ability to discriminate faces and chairs was unimpaired (Shin et al., 2013). 

Section Summary and Discussion: Social Cue Perception          
To summarize, there is support for altered processing of both affective and nonaffective 
social cues in OCD, from both behavioral and neuroimaging studies. Multiple behavioral 
studies show specific facial emotion recognition deficits (Cardoner et al., 2011; K. M. 
Corcoran et al., 2008; Rector et al., 2012; Sprengelmeyer et al., 1997), mainly with regard 
to expressions of disgust (K. M. Corcoran et al., 2008; Rector et al., 2012; Sprengelmeyer 
et al., 1997). Additionally, outcomes from a meta-analysis by Daros et al. (2014) — including 
ten patient studies — also point to the presence of emotion recognition deficits in OCD, 
specifically for negative emotions such as disgust and, to a lesser extent, anger. Such a 
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specific deficit in the recognition of facial expressions of disgust might represent an 
important marker of OCD and seems in line with studies highlighting the relevance of 
disgust in the symptomology of OCD, due to the role of this expression in the appraisal of 
potential contamination (see, e.g., Bhikram et al., 2017). Yet, studies investigating the 
possible role of symptom subtype indicate no clear relation between specific symptom 
subtypes and facial emotion recognition deficits (K. M. Corcoran et al., 2008; Montagne et 
al., 2008; Rector et al., 2012). It seems possible that disgust is involved in the 
symptomatology of OCD patients in a more general sense, as the emotion does not only 
convey possible contamination but also for example the violations of moral rules and 
interpersonal norms, to which individuals with OCD are thought to be particularly sensitive 
(Bhikram et al., 2017). Bhikram et al. (2017) suggest that patients with OCD learn to 
associate a broader range of stimuli and facial expressions with disgust due to an increased 
propensity to perceive them as disgusting, which might in turn decrease their ability to 
realistically identify stimuli expressing disgust. This is in line with the finding by Jhung et al. 
(2010) that patients with OCD displayed a bias toward perceiving ambiguous faces as 
expressing disgust rather than anger. It should be noted however, that sample sizes in the 
studies investigating the role of subtypes were very small (N between 3 and 15), which 
hinders the ability to detect reliable effects.  

Despite evidence for a disgust recognition deficit on a meta-analytic level, a great number 
of individual studies did not observe any deficits in facial emotion recognition (e.g., Bozikas 
et al., 2009; Buhlmann et al., 2004; Jhung et al., 2010; Kornreich et al., 2001; Mavrogiorgou 
et al., 2016; Montagne et al., 2008), which may suggest that deficits are associated with 
specific subgroups of patients or task characteristics. Although some studies show a 
positive relation between symptom severity and disgust recognition impairment (K. M. 
Corcoran et al., 2008; Lochner et al., 2012; Parker et al., 2004), many studies did not and 
the meta-analysis by Daros et al. (2014) was not able to detect such a relation based on the 
studies included in their review. Some studies additionally show that disgust recognition 
impairments are present in some but not all patients (K. M. Corcoran et al., 2008; Parker et 
al., 2004). Interestingly, recognition of facial expressions of disgust also seems to be 
enhanced or restored by cognitive behavioral therapy and SSRI treatment (Lochner et al., 
2012; Rector et al., 2012), suggesting that treatment status may play a role. Clearly, more 
research into possible moderating variables is required.  

Besides initial evidence for a bias toward perceiving ambiguous faces as expressing disgust 
(Jhung et al., 2010), individuals with OCD may be characterized by a bias to perceive facial 
expressions as more negatively valenced than they actually are (Aigner et al., 2007). Such 
a bias is often also present in depression (see Weightman, Air, & Baune, 2014 for a review), 
and future studies are therefore needed to investigate to what extent the presence of 
depressive symptoms may account for this. Interestingly, biases toward threat-related 
stimuli have not been reported so far in OCD, which is remarkable given that this is 
commonly reported in anxiety disorders (Armstrong & Olatunji, 2012). 

Neuroimaging studies demonstrate altered activation in various brain areas during the 
processing of facial emotions in OCD patients (Cannistraro et al., 2004; Cardoner et al., 
2011; Lawrence et al., 2007; Via et al., 2014), even in the absence of behavioral differences 
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in facial emotion recognition. This seems to suggest that patients with OCD process 
emotional information differently, perhaps because they recruit compensatory 
mechanisms. Interestingly, reduced or similar amygdala activation was found in patients 
compared to healthy controls during the passive viewing or indirect perception of facial 
expressions in general (Cannistraro et al., 2004; Lawrence et al., 2007) while enhanced 
activation of this area was observed in tasks that required active recognition of emotional 
expressions (Cardoner et al., 2011; Via et al., 2014). The amygdala is involved in many 
different processes, and responds to a variety of emotional stimuli, but has been most 
consistently implicated in mediating fear and anxiety reactions, and heightened amygdala 
responses have often been observed in disorders of anxiety (Duval, Javanbakht, & 
Liberzon, 2015). Increased amygdala reactivity during situations in which OCD patients 
have to pay active attention to facial emotions and label or match them, and during the 
perception of fear specifically, therefore seems consistent with a heightened emotion or 
threat responsiveness, yet the finding of reduced activity during passive or indirect viewing 
of facial emotions deserves further exploration. In addition, patients showed altered neural 
activity in several other regions, such as the ACC, insula and ventro- and dorsolateral 
prefrontal cortex. These regions have also been implicated in neurobiological and 
neurocognitive accounts of the disorder (e.g., Bhikram et al., 2017; Endrass & Ullsperger, 
2014; Milad & Rauch, 2012) and increased activity in these regions may for example 
represent altered affective responsiveness and increased emotion regulation attempts 
during emotion processing (Etkin, Büchel, & Gross, 2015). Moreover, altered activity in the 
thalamus was observed during the processing of facial emotions, an area which is thought 
to represent a key node in the disturbed fronto-striatal feedback loops thought to be 
involved in the pathogenesis of the disorder (Milad & Rauch, 2012). Additionally, there are 
some indications that the specific neural alterations seem to depend on obsessive-
compulsive subtype (Lawrence et al., 2007; Via et al., 2014), which highlights the 
importance of further elucidating the role of symptom subtypes.  

The single study investigating the processing of nonfacial affective cues in OCD (Bozikas et 
al., 2009) showed no significant differences in the recognition of affective prosody between 
patients and healthy controls, although more severe compulsions did appear to be 
associated with decreased performance on the affective prosody task. Clearly, more 
research is needed to further explore possible deficits in the recognition of emotions from 
other cues than facial expressions in OCD, such as vocal, auditory or bodily cues.  

There is also a scarcity of studies in the domain of nonaffective social cue perception. The 
few studies that do exist indicate that OCD patient seem to have difficulties identifying 
biological motion and body poses but not faces implying action (Kim et al., 2008; Shin et 
al., 2013). W. H. Jung et al. (2009) additionally showed that the perception of biological 
motion was associated with altered activity in several brain regions associated with the 
representation of visual information. These results suggest that it is possible that OCD 
patients already experience impairments at very basic, visual levels of social cognition.  
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MENTALIZING/TOM  

The terms mentalizing and ToM are often used interchangeable and refer to the ability to 
infer the mental states of others (Premack & Woodruff, 1978). ToM is often divided in the 
ability to infer the feelings and emotions of others (affective ToM) and the ability to infer 
other people's intentions and beliefs (cognitive ToM; Walter, 2012). ToM has been found 
to involve many brain regions, most consistently the temporoparietal junction extending to 
the superior temporal sulcus, and the medial prefrontal cortex (dorsomedial- and 
ventromedial prefrontal cortex), but also regions thought to be engaged in a more task-
specific manner such as the precuneus, anterior temporal lobes, inferior frontal gyrus 
including the orbitofrontal cortex, amygdala, insula, and ACC (Molenberghs et al., 2016; 
Schurz, Radua, Aichhorn, Richlan, & Perner, 2014). Research generally distinguishes first-
order (e.g., what is that person thinking)? and more complex second-order (e.g., what is 
he/she thinking that another person is thinking)? levels of ToM (Baron-Cohen, 1997). A 
more recent division additionally separates social-cognitive and social-perceptual 
components (McGlade et al., 2008; Msr, Bora, & Akdede, 2018). Social-cognitive ToM 
involves inferring mental states of others based on their behavior, and reflects “reasoning” 
processes. Social-perceptual ToM, on the other hand, refers to the ability to infer other's 
mental states based on perceptual features. The current section will focus on studies 
investigating ToM abilities in OCD patients (Mentalizing/ToM in OCD) and on the role of 
symptom severity and level of insight into one's own mental illness (The Role of Symptom 
Severity and Level of Insight in ToM). No studies investigating the neural correlates of 
mentalizing/ToM in OCD were identified. Table 2 contains an overview of the studies 
discussed in this section.  

Mentalizing/ToM in OCD                        
The Reading the Mind in the Eyes Task (RMET) represents a measure of affective, social-
perceptual ToM, whereby individuals are required to infer emotional and mental states of 
others based on only the eye region of the face (Baron-Cohen, Wheelwright, Hill, Raste, & 
Plumb, 2001). Two studies in patients report lower RMET scores (Msr et al., 2018; Tulac et 
al., 2018), although after controlling for general neurocognitive functioning, between-
group differences in the study by Msr et al. (2018) were not significant anymore. Yet, two 
other studies report scores similar in patients and controls (Pertusa et al., 2012; Pino et al., 
2016). 

Other studies focused on more social-cognitive aspects of ToM in OCD. Sayn, Oral, Utku, 
Baysak, and Candansayar (2010) used a number of different tasks. An adapted version of 
the cartoon picture story based on Brüne (2003) was used to assess first- and second-order 
false beliefs. A story of the so-called hinting task (R. Corcoran, Mercer, & Frith, 1995; 
Değirmencioğlu et al., 2018) was used to assess the ability to infer real intentions behind 
indirect statements. To assess more advanced, “third-order” ToM (e.g., he knows they think 
he will lie), the double-bluff story from the set of “Strange Stories” was used (F. G. Happé, 
1994), which asks participants to identify why a character of the story said something that 
was not meant literally. Although patients performed worse on all ToM tasks, the difference 
with controls was significant only for the double-bluff task, which they found to be 
associated with reduced memory capacity: performance on this task was positively 
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correlated with both immediate and delayed recall on a visual reproduction task. Tulac et 
al. (2018) employed the same tasks along with a faux pas test (Baron-Cohen, O'riordan, 
Stone, Jones, & Plaisted, 1999) and demonstrated significant group differences, with 
patients performing worse on all tasks. Msr et al. (2018) also showed significant social-
cognitive ToM deficits in patients compared to controls in all measures of a test battery 
called the Dokuz Eylül ToM Index (DEToMI), which remained significant after controlling for 
general neurocognitive functioning. The DEToMI consists of a series of verbal or visual tasks 
assessing social-cognitive aspects of ToM and includes first- and second order false belief 
tasks, as well as irony, metaphor, and faux pas recognition tasks (Msr et al., 2018). In 
contrast, Mavrogiorgou et al. (2016) found no significant impairments compared to 
controls on the hinting task, multiple sets from “Strange Stories” nor on the faux pas test. 
The authors did find a marginally significant deficit on a proverb test (Barth & Küfferle, 
2001), which assesses the ability to recognize the hidden meaning behind indirect speech 
and which has been found to be strongly related to ToM (Brüne & Bodenstein, 2005). Thus, 
most but not all studies show deficient social-cognitive ToM in OCD patients.  

Liu et al. (2017) specifically compared affective and cognitive components of ToM using 
the so-called Yoni task (Shamay-Tsoory & Aharon-Peretz, 2007). In this task, a cartoon face 
was presented in the middle of the screen with four colored pictures in each corner of the 
screen. Participants had to identify the picture that the cartoon was referring to based on 
an incomplete sentence at the top of the screen and cues such as the eye gaze and 
expression of the cartoon face and the facial expressions of the corner images. The study 
demonstrated impairments in OCD patients specifically on second-order, cognitive levels 
of ToM, which remained significant after controlling for general neurocognitive abilities, 
while first-order and affective levels of ToM were not significantly different from controls. A 
single study by Buhlmann, Wacker, and Dziobek (2015) employed a multimodal task called 
the Movie for the Assessment of Social Cognition (Dziobek et al., 2006) to assess general 
ToM skills in OCD patients. In this task, participants watched a short movie and were 
instructed to answer questions about the characters' thoughts, intentions and emotions at 
set time points during the movie. No differences between OCD patients and controls were 
found, suggesting that patients with OCD do not show impairments during more 
integrated assessments of ToM.  

The Role of Symptom Severity and Level of Insight in ToM                   
İnanç and Altntaş (2018) observed a negative relation between symptom severity and 
RMET performance in patients, while Msr et al. (2018) observed a moderate negative 
correlation between symptom severity and DEToMI total score. Yet, other patient studies 
did not demonstrate significant relations between symptom severity and ToM (Liu et al., 
2017; Mavrogiorgou et al., 2016; Pino et al., 2016; Sayn et al., 2010). There is however 
evidence to suggest that the extent to which patients are aware of the irrationality of their 
obsessions and/or compulsions, i.e., their level of insight, is related to ToM abilities (İnanç 
& Altntaş, 2018; Msr et al., 2018; Tulac et al., 2018). Tulac et al. (2018) found significant 
negative correlations between insight level and all ToM tasks, with ToM performance 
significantly lower in patients with poor compared to good insight. Interestingly, patients 
with good insight did not differ from healthy controls on the RMET and first- and second 
order false belief task, but did score significantly lower on the double bluff, faux pass and 
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hinting task. Msr et al. (2018) also reported a negative correlation between the level of 
insight and the DEToMI total score. İnanç and Altntaş (2018) specifically investigated the 
role of insight within a sample of treatment-resistant and treatment-responding patients. 
They found a significant negative correlation between RMET performance and level of 
insight. RMET scores were also significantly lower in the treatment-resistant group. Thus, 
these studies suggest that ToM may be especially impaired in those OCD patients with 
poor illness insight, and to a lesser extent in patients with good insight. 

Section Summary and Discussion: Mentalizing/ToM          
In summary, there is some evidence for deficient mentalizing or ToM in OCD. Some of these 
studies find deficits in both affective and cognitive ToM (Msr et al., 2018; Tulac et al., 2018) 
whereas in other studies deficits are limited to (social-)cognitive and higher-order domains 
(Liu et al., 2017; Sayn et al., 2010). Yet other studies, however, show no clear deficits 
(Bozikas et al., 2009; Buhlmann et al., 2015; Mavrogiorgou et al., 2016; Pertusa et al., 2012; 
Pino et al., 2016). The observed ToM deficits seem to depend in part on more general 
cognitive abilities (Msr et al., 2018; Sayn et al., 2010), which is unsurprising as ToM tasks 
draw upon general cognitive and verbal abilities to a much greater extent than lower-level 
processes such as emotion recognition (see, e.g., Ahmed & Stephen Miller, 2011). These 
studies thus indicate that the cognitive deficits that patients with OCD experience may also 
impact on social cognitive abilities such as ToM. However, ToM deficits in OCD do not seem 
to be explained by more general cognitive deficits alone (Liu et al., 2017; Msr et al., 2018), 
highlighting the importance of investigating social cognition in the disorder as a separate 
construct.  

While most studies do not indicate a significant relation between ToM and symptom 
severity (Liu et al., 2017; Mavrogiorgou et al., 2016; Pino et al., 2016; Sayn et al., 2010), 
level of illness insight of patients does appear to be an important moderator of ToM deficits 
(İnanç & Altntaş, 2018; Msr et al., 2018; Tulac et al., 2018). Poor insight in OCD is 
associated with several clinical characteristics, such as higher comorbidity rates, specifically 
depression and schizophrenia spectrum disorders, poorer treatment response, more 
severe symptoms, and longer illness duration (Catapano et al., 2010; Kishore, Samar, 
Reddy, Chandrasekhar, & Thennarasu, 2004). Notably, obsessive-compulsive symptoms 
are highly prevalent in schizophrenia and patients with first-episode psychosis with 
prevalence rates up to 64% (Buckley, Miller, Lehrer, & Castle, 2009), and the presence of 
these symptoms have been associated with poorer social cognitive abilities in patients with 
schizophrenia, specifically for higher-order ToM (Ntouros et al., 2014). Approximately 22%–
25% of patients are characterized by poor insight (Catapano et al., 2010; Kishore et al., 
2004). As such, it seems possible that these patients represent a subgroup of OCD with 
greater ToM disturbances. However, more general factors related to poor insight such as 
poorer global, cognitive, and intellectual functioning may also play a role (Buckley et al., 
2009). 

To our knowledge, no studies have investigated the neural correlates of ToM in relation to 
OCD. Given the observed deficits in ToM inferences, regions involved in ToM such as the 
temporoparietal junction and the medial prefrontal cortex may be affected. Furthermore, 
several brain regions implicated in the psychopathology of OCD (see, e.g., Milad & Rauch, 
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2012) have been linked to ToM as well. For example, it has been suggested that more 
affective or implicit ToM assessments involve regions such as the orbitofrontal cortex, 
(dorsal) ACC, and insula, whereas cognitive and explicit assessments depend on brain 
areas related to more general cognitive resources such as the rostral ACC and medial and 
lateral PFC (Molenberghs et al., 2016). Future studies may provide important insights into 
the underlying neural mechanisms of disturbed ToM inferences.  

 

EXPERIENCE SHARING AND EMPATHY  

Experience sharing refers to the vicarious experience and brain activity that is triggered by 
observing behavior of others. Green et al. (2015) divide this concept in “motor resonance” 
and “affect sharing.” Motor resonance is defined as the functional correspondence 
between the motor state in others and the self and is believed to represents a bottom-up 
process involving the so-called mirror neuron system (MNS; Green et al., 2015). This system 
consists of a group of neurons that are thought to be involved in the recognition and 
understanding of others actions by imitating or “mirroring” the actions or behaviors 
performed by others as they are activated by both the execution and observation of actions 
(Ntouros et al., 2014). It involves a network of brain regions including the inferior frontal 
gyrus, dorsal, and ventral premotor cortex, and the inferior and superior parietal lobule as 
well as other regions depending on sensory modality (Lewin et al., 2010). For example, the 
execution and observation of emotional expressions demonstrates vicarious activity in 
regions such as the insula, amygdala, and cingulate gyrus (Lewin et al., 2010).  

The second aspect of experience sharing is “affect sharing,” which refers to the observation 
of emotional expressions in others and the corresponding experience of these emotions as 
well as the activation of emotion-related brain areas in the self (Green et al., 2015). Affect 
sharing is thought to represent a bottom-up process depending on the coupling of 
perception and action which possibly involves the MNS, and is considered a crucial 
subcomponent of empathy (Molenberghs, Cunnington, & Mattingley, 2012; Rizzolatti & 
Craighero, 2004). Empathy is considered a multifaceted construct including both bottom-
up affect sharing processes as well as more top-down executive processes such as 
perspective taking skills and emotion regulation, which are mostly thought to involve 
prefrontal brain regions (Decety & Jackson, 2006; Decety & Meyer, 2008). Many 
researchers also distinguish between affective empathy (the ability to share others' 
emotional states) and cognitive empathy [the ability to understand others' emotions (see, 
e.g., Walter, 2012). By this definition, cognitive empathy is equated with affective ToM. Yet 
other researchers narrow down the concept of empathy to the isomorphic state (knowingly) 
elicited by the affective state of others (e.g., De Vignemont & Singer, 2006). The following 
section will focus on motor resonance (Motor Resonance) and affect sharing and empathy 
(Affect Sharing and Empathy). Research on emotion regulation, which constitutes a critical 
subcomponent of empathy, will be discussed below in the section Emotion Experience and 
Regulation. Table 3 contains an overview of the studies discussed in this section.  
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Motor Resonance                
Although no studies have directly investigated how the actions of others are represented 
in the brain of patients with OCD, there is some indirect evidence to suggest that patients 
with OCD may show deficient motor resonance. A study by Rounis, Banca, and Voon (2016) 
for example showed that patients with OCD scored significantly lower than healthy controls 
on a task that required them to imitate meaningless hand and finger gestures performed 
by an experimenter. In addition, previously discussed studies (Nonaffective Social Cues) on 
the recognition of biological motion (W. H. Jung et al., 2009; Kim et al., 2008) and body 
poses implying action (Shin et al., 2013) may likewise indicate a deficiency in representing 
the actions of others in the brain. Besides behavioral reports of impairments in motion or 
action recognition (Kim et al., 2008; Shin et al., 2013), the study by W. H. Jung et al. (2009) 
showed that patients demonstrated increased activity in several brain regions that are 
thought to be part of the MNS during the perception of biological motion, and have 
proposed that this activation may reflect increased effort or neural inefficiency of this 
system. However, since their study concerned moving black dots rather than real human 
beings performing actions, direct evidence for altered motor resonance and MNS 
functioning in OCD is still missing.  

Affect Sharing and Empathy                 
Current measures of affect sharing and empathy in OCD are limited to self-report 
questionnaires such as the Interpersonal reactivity index (IRI; Davis, 1983). The IRI 
represents a widely used measure of empathy containing four subscales, of which two 
scales measure affective components of empathy (empathic concern and personal distress) 
and two scales measure cognitive components (perspective taking and fantasy). Empathic 
concern refers to feelings of concern and sympathy for others, whereas the personal 
distress scale focuses on self-oriented feelings of anxiety and distress intense interpersonal 
situations. Empathic concern is thought to promote prosocial behavior toward others 
(Davis, 1983), whereas the experience of interpersonal distress is often considered 
maladaptive, and has been found to be elevated in mood and anxiety disorders (Schreiter, 
Pijnenborg, & Aan Het Rot, 2013). The perspective taking subscale refers to one's more 
cognitive tendency or ability to spontaneously adapt the viewpoint of others, whereas the 
fantasy scale measures the tendency to identify oneself with fictitious characters in books, 
movies, or plays.  

Using the IRI, Fontenelle et al. (2009) demonstrated that patients with OCD displayed 
greater self-reported levels of empathic concern and personal distress compared to 
healthy controls. Within patients, higher neutralizing and hoarding symptoms as measured 
by the obsessive-compulsive inventory–revised (OCI-R) were associated with high scores 
on the fantasy dimension. Patients with higher symptoms of checking, ordering, washing, 
and hoarding also showed more empathic concern, whereas all symptom dimensions were 
related to higher personal distress. However, after correcting for comorbid depression and 
anxiety, only the relation between hoarding symptoms and fantasy remained. In another 
sample of OCD patients, Kang, Namkoong, Yoo, Jhung, and Kim (2012) showed increased 
personal distress and decreased perspective taking compared to healthy controls, with no 
differences for empathic concern or fantasy. When taking symptoms of depression and 
anxiety into account, the personal distress scale was also positively related to the forbidden 
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thoughts dimension of the Y-BOCS measure of OCD symptoms, which refers to the 
presence of obsessions related to aggression, sex, and religion. These studies suggest that 
patients may be characterized by increased affective levels of empathy, especially with 
regard to empathic distress, and possibly decreased cognitive empathic abilities, as 
indicated by poorer perspective taking skills. However, these differences may be in part 
explained by comorbid levels of anxiety and depression, rather than specific symptom 
dimensions of OCD, as correlations with specific symptom dimensions often disappeared 
after including depression and anxiety levels as covariate.  

In a study using different empathy measures (Pino et al., 2016), patients with OCD had 
lower scores than controls on the cognitive empathy subscale of the Basic Empathy Scale 
(BES; Jolliffe & Farrington, 2006) and on the Empathy Quotient (Baron-Cohen & 
Wheelwright, 2004), a questionnaire focusing mostly on cognitive empathy. Pino et al. 
(2016) also showed a negative relation between scores on the cognitive BES subscale and 
the presence of obsessions and compulsions (as assessed by the Y-BOCS). Participants in 
this study also performed an emotion attribution task, in which the ability to identify the 
emotions of other's based on short stories was assessed (Blair & Cipolotti, 2000). Here, 
patients scored lower than controls on the attribution of all negative emotions except 
disgust. However, Pino et al. (2016) found no differences were compared to controls on the 
affective empathy subscale of the BES. Thus, this study indicates that OCD patients are 
characterized by specific deficits in cognitive, but not affective components of empathy.  

Section Summary and Discussion: Experience Sharing and Empathy                  
Few studies have been conducted on experience sharing and empathy in patients with 
OCD. There are some indirect indications that patients with OCD may show deficient motor 
resonance or impaired MNS functioning as they have been shown to display poorer 
imitation of other's actions (Rounis et al., 2016), impaired recognition and neural 
processing of biological motion (W. H. Jung et al., 2009; Kim et al., 2008) and deficient 
perception of body poses implying actions (Shin et al., 2013), yet direct evidence for altered 
motor resonance from neuroimaging studies are missing. Likewise, there are no 
neuroimaging or experimental studies on affect sharing in patients with OCD. Evidence 
from self-report questionnaires does indicate that patients experience a heightened 
affective responsiveness to emotions of others (Fontenelle et al., 2009; Kang et al., 2012) 
or a similar emotional congruence with others compared to controls (Pino et al., 2016). 
Increased affective distress may be linked to more general levels of anxiety or depression, 
as most correlations with specific symptom dimensions did not remain after taking this into 
account. With regard to more top-down, cognitive aspects of empathy, some studies 
indicate a decreased self-reported ability to understand the emotions of others (Kang et 
al., 2012; Pino et al., 2016), with scores on the emotion attribution task providing more 
experimental evidence for this (Pino et al., 2016). These findings seem in line with 
previously discussed experimental studies on affective ToM showing a decreased ability to 
identify the emotions of others in patients using the RMET (Msr et al., 2018; Tulac et al., 
2018), which has also been considered as an index of cognitive empathy. Importantly 
however, research on experience sharing and empathic functioning in OCD is still in its 
infancy. Future studies using experimental as well as neuroimaging methods may shed 
more light on the specificity and origin of empathic alterations in the disorder. 
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EMOTION EXPERIENCE AND REGULATION  

The term “emotion experience” refers to the emotion reactions (on either a subjective, 
observable, or neurophysiological level) that individuals experience in response to positive 
or negative stimuli (Green et al., 2015). The ability to exert control over how and when these 
emotions are experienced and expressed is called emotion regulation (Etkin et al., 2015). 
Whereas emotional reactivity is known to involve the dorsal anterior cingulate, insula, 
amygdala, and periaqueductal grey (PAG), explicit or conscious (top-down) regulation of 
emotion is associated with brain activity in the dorso- and ventro lateral prefrontal cortex, 
(pre)supplementary motor area and parietal cortex. Emotion regulation can however also 
be an automatic (bottom-up) process, and more implicit or unconscious emotion regulation 
has been linked to the ventral anterior cingulate and the ventromedial prefrontal cortex 
(Etkin et al., 2015).  

Given that OCD was until recently defined as an anxiety disorder, it has long been 
recognized that abnormal experience and regulation of emotions plays a crucial role in the 
symptomatology of OCD (see, e.g., Robinson & Freeston, 2014). It has even been argued 
that the mental and behavioral compulsions that characterize OCD patients represent a 
maladaptive coping or emotion regulation mechanism of dealing with aversive and 
unwanted emotions triggered by obsessional thoughts (Calkins, Berman, & Wilhelm, 2013). 
However, emotional disturbances may also importantly impact how we deal with social 
situations. For example, an influential framework by Decety and Meyer (2008) suggests that 
emotion regulation is an important cognitive skill which helps control one's own arousal or 
distress. Individuals who become overaroused by other's distress due to problems with 
emotion regulation, might therefore be unable to deal with others’ emotions in a prosocial 
or adaptive fashion due to the cognitive resources that are used up to regulate their own 
emotions (Nielsen, 2002). Emotion regulation is thus considered a crucial subcomponent 
for adaptive empathic responding. Given that the way we experience and regulate our 
emotions is of critical importance for successful social interaction, the following section will 
describe existing research on the experience (Emotion Experience) and regulation 
(Emotion Regulation) of emotions in patients with OCD. Table 4 contains an overview of the 
studies discussed in this section.  

Emotion Experience                     
There is an abundance of evidence from neuroimaging studies demonstrating that patients 
with OCD show altered reactivity to emotional stimuli in nonsocial contexts. For example, 
a recent meta-analysis, including 25 studies with a total of 571 patients and 564 controls, 
showed that, compared to controls, patients experience increased activation in limbic, 
frontal, and temporal areas (bilateral amygdala, right putamen, orbitofrontal cortex, ACC, 
ventromedial prefrontal cortex, middle temporal, and left inferior occipital cortices) during 
the processing of aversive or symptom-provoking (versus neutral) stimuli (Thorsen et al., 
2018), indicating heightened emotional reactivity.  

Additionally, several studies indicate decreased neural sensitivity to rewarding stimuli, and 
increased sensitivity to stimuli indicating loss, using gambling (Choi et al., 2012), risky 
choice (Mergl et al., 2003), monetary incentive delay (Figee et al., 2011; W. Jung et al., 
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2011; W. H. Jung et al., 2013; Kaufmann et al., 2013), probabilistic learning (Remijnse et al., 
2009), or other incentive paradigms (Koch et al., 2018). For example, studies have shown 
reduced neural sensitivity in the nucleus accumbens (Admon et al., 2012; Figee et al., 2011) 
and ACC (Kaufmann et al., 2013) in response to anticipated rewards, and increased activity 
in the insula (Choi et al., 2012; W. Jung et al., 2011) and lateral and medial frontal cortex 
during anticipated loss (W. Jung et al., 2011; Kaufmann et al., 2013). Decreased functional 
connectivity between the nucleus accumbens and limbic areas such as the amygdala 
during the anticipation of gain and loss has also been observed (W. H. Jung et al., 2013). 
Additionally, the direct processing of rewarding outcomes has been associated with 
decreased responsiveness in right medial and lateral orbitofrontal cortex (Remijnse et al., 
2009) as well as in the caudate nucleus (Admon et al., 2012; Remijnse et al., 2009). More 
widespread activation in the frontostriatal circuit including the putamen, precentral cortex, 
posterior insula, and ACC as well as cerebellum, in response to rewards has been reported 
as well (W. Jung et al., 2011). The processing of positive feedback and monetary reward 
has also been associated with decreased activation in frontal regions and the posterior 
cingulate (PCC; Koch et al., 2018). In addition, the processing of rewards has been related 
to increased functional connectivity between the left PCC and the right ventromedial 
prefrontal cortex as well as between left and right PCC (Koch et al., 2018) and decreased 
connectivity between frontal and limbic regions (Admon et al., 2012). 

Other studies using probabilistic learning tasks have demonstrated increased prediction 
error-related activation in the ACC (Hauser et al., 2017; Murray et al., 2019) and right 
putamen (Hauser et al., 2017) during the omission of expected reward, while the 
unexpected receipt of reward has been associated with increased activity in the nucleus 
accumbens of patients (Murray et al., 2019). Studies on performance monitoring in OCD 
patients have also consistently shown enhanced amplitudes of the ERN during the 
commission of errors (see Riesel, 2019), which may also be considered as aversive, negative 
stimuli or events. This ERP component has been suggested to represent a prediction error 
signal as it is generated in the ACC and likewise reflects a worse-than-expected outcome 
(see Ullsperger, Fischer, Nigbur, & Endrass, 2014) that has been found to scale with the 
emotional significance of the outcome (see Proudfit, Inzlicht, & Mennin, 2013). This 
suggests that increased ERNs in OCD patients are indicative of an increased affective 
reactivity to errors.  

Despite clear indications for altered emotion experience in OCD in individual contexts, less 
is known about the emotional reactions of individuals with OCD in response to social 
emotion-inducing stimuli. Several studies have investigated the experience of basic 
emotions in patients with OCD as indexed by their facial expressions in response to 
emotion-inducing video clips of social scenarios (Bersani et al., 2012; Mergl et al., 2003; 
Valeriani et al., 2015). Mergl et al. (2003) showed that patients with OCD demonstrated 
significantly slower initial velocity of involuntary laughing movements in response to a 
humorous movie clip of Mr. Bean. Studies by Bersani et al. (2012) and Valeriani et al. (2015) 
showed video clips of social scenarios to patients with OCD to elicit specific emotions 
(amusement, fear, surprise, anger, sadness, disgust). In both studies, patients with OCD 
generally displayed fewer concordant and more discordant emotions in response to the 
clips and also showed less facial mimicry of emotions than healthy controls. These 
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responses were similar to those of patients with schizophrenia (Bersani et al., 2012) and the 
expression of happiness and disgust was especially poor in those with severe compared to 
mild-to-moderate OCD symptoms (Valeriani et al., 2015). Together, these studies indicate 
that individuals with OCD show less facial expressivity and less appropriate emotional 
experiences in response to social scenarios eliciting various basic emotions.  

Some other studies have focused on social stimuli inducing more complex emotional 
responses, specifically the subjective experience and neural processing of guilt and shame, 
two inherently-social emotions, elicited by depicted scenarios of moral transgressions. In a 
study by Basile, Mancini, Macaluso, Caltagirone, and Bozzali (2014), patients with OCD 
reported to experience more guilt than controls while processing guilt-inducing sentences, 
especially for sentences indicating guilt derived from transgressing an inner moral rule 
(deontological guilt) compared to altruistic guilt, which is defined as guilt of having 
disregarded a personal altruistic goal. The experience of guilt versus nonmoral, basic 
emotions (anger and sadness) was accompanied by reduced activation in the ACC 
extending to superior/medial frontal gyrus. According to the authors, the increased rather 
than decreased activity in this region previously associated with the experience of guilt 
could be explained by cerebral efficiency, as feelings of guilt are more frequently 
experienced in patients with OCD. In a comparable task, patients with OCD showed higher 
activation than controls in various regions including the superior frontal- and precentral 
gyrus, cingulate gyrus, superior temporal gyrus and decreased activation in anterior 
cingulate while processing guilt-inducing compared to neutral sentences (Hennig-Fast et 
al., 2015). Symptom severity (Y-BOCS) was positively associated with activation of left 
middle frontal gyrus and temporo-parietal junction during the experience of guilt. Shame 
on the other hand was associated with increased activation in the uncus, parahippocampal 
gyrus, and middle temporal gyrus, as well as the hypothalamus, and decreased activity in 
the middle frontal gyrus and inferior parietal lobe in patients compared to controls. Thus, 
the authors showed that the experience of shame and guilt was associated with increased 
reactivity in a widespread neural network. On the behavioral level, patients did not report 
to experience more guilt and shame in the experimental task, although self-report 
questionnaires did demonstrate generally higher levels of guilt and shame in patients, 
which the authors suggest may indicate an increased sensitivity to social norms. Fontenelle 
et al. (2009) used multivariate pattern analysis to identify brain regions that discriminate 
OCD patients from controls across different moral emotions evoked while reading different 
scripts. They showed that several brain regions including the nucleus accumbens, lingual 
gyrus, and middle temporal gyrus, were able to discriminate patients from controls across 
distinct moral emotions (guilt, compassion, anger, and disgust). Together, these studies 
suggest that patients with OCD tend to experience more guilt in response to (moral) 
emotion-evoking stimuli (Basile et al., 2014), and show altered neural processing of such 
stimuli (Basile et al., 2014; Fontenelle et al., 2018; Hennig-Fast et al., 2015). 

Emotion Regulation                   
Several studies have investigated emotion regulation skills in OCD, all of which are limited 
to nonsocial contexts. These studies have largely focused on self-report or observer-
reported measures, such as the Emotion Regulation Questionnaire (ERQ; Gross & John, 
2003). The ERQ focuses specifically on cognitive reappraisal, which refers to the tendency 
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to change the interpretation of an emotion-eliciting situation so that it diminishes its 
negative impact, and expressive suppression, which refers to a more maladaptive emotion 
regulation strategy that consists of the inhibition of emotion-expressive behavior. Fink, 
Pflugradt, Stierle, and Exner (2018) and Picó‐Pérez et al. (2019) showed that OCD patients 
make less use of reappraisal and more use of suppression techniques. Picó‐Pérez et al. 
(2019) additionally demonstrated using resting-state functional connectivity analyses with 
the left and right amygdala as seed regions, that within patients, suppression was 
negatively related to connectivity between the left amygdala, the precuneus and the 
bilateral angular gyri. These findings thus suggest that impaired parietolimbic connectivity 
may be associated with the preferential use of maladaptive emotion regulation techniques.  

Other studies likewise demonstrated self-reported emotion regulation impairments in 
OCD patients using the Difficulties in Emotion Regulation Scale (DERS), a questionnaire 
that focuses not only on the modulation of emotions but also more generally on the 
awareness, understanding, and acceptance of emotions (Gratz & Roemer, 2004). The DERS 
consist of six subscales: (1) nonacceptance of emotional responses; (2) difficulty engaging 
in goal-directed behavior when distressed; (3) impulse control difficulties when distressed; 
(4) lack of awareness of emotions; (5) limited access to (adaptive) strategies for regulation; 
and (6) lack of emotional clarity. De la Cruz et al. (2013) showed that patients compared to 
controls had significantly higher scores on all subscales except for the “lack of emotional 
awareness scale.” Similarly, Yap et al. (2018) found that OCD patients scored significantly 
higher than controls on all DERS subscales, and group differences remained significant 
after correcting for depression and anxiety on all scales except for the lack of emotional 
awareness and emotional clarity scales. These findings indicate that patients with OCD 
have difficulties regulating their emotions, specifically expressed in the tendency to show a 
nonacceptance of emotions, experienced difficulties in goal-directed behavior and impulse 
control when distressed, and the use of maladaptive regulation strategies. Additionally, 
these difficulties seem at least partly independent of more general depressive or anxious 
symptoms.  

Two studies employed emotion-provocation paradigms to assess the neural correlates of 
emotion regulation in patients, and indicate that patients show altered neural activity 
during emotion regulation (De Wit et al., 2015; Paul, Simon, Endrass, & Kathmann, 2016). 
In an fMRI study by De Wit et al. (2015), patients and controls viewed general- and disorder-
specific emotion-provoking stimuli, and were instructed to either attend these stimuli or to 
regulate their emotions through cognitive reappraisal. OCD patients gave higher ratings of 
distress after viewing emotion-provoking stimuli, which was accompanied by amygdala-
hyper responsiveness, but comparable distress reduction as control after instructed 
emotion regulation. During emotion regulation, OCD patients showed diminished left 
dorsolateral prefrontal cortex activity and increased left dorsomedial prefrontal activity 
compared to controls, which may indicate the use of alternative or compensatory emotion 
regulation mechanisms. They also showed less frontal-amygdala connectivity than controls, 
which the authors proposed may be reflective of a generally diminished ability to effectively 
regulate pathological anxiety. Using a similar task, Paul et al. (2016) assessed the 
electrophysiological correlates of emotion regulation. Compared to controls, OCD patients 
had higher arousal ratings after viewing symptom-provoking stimuli as well as enhanced 
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amplitudes of an event-related potential called the late positive potential (LPP) while 
viewing these images. The LPP is thought to reflect facilitated attention to emotional stimuli, 
and has been found to be modulated by emotion regulation strategies (Hajcak, 
MacNamara, & Olvet, 2010). Indeed, healthy controls showed reduced LPP amplitudes 
after instructed emotion regulation. However, patients with OCD did not show a reduction 
in the LPP during cognitive reappraisal, despite the fact that subjective arousal ratings were 
successfully reduced. Self-reported emotion regulation skills were also assessed, using the 
ERQ and the Cognitive Emotion Regulation Questionnaire (CERQ; Garnefski, Kraaij, & 
Spinhoven, 2001). The CERQ focusses on cognitive (i.e., explicit) emotion regulation 
strategies, and consists of nine different scales, of which four focus on more maladaptive 
or dysfunctional strategies (self-blame, focusing on thought/ rumination, catastrophizing, 
blaming others), and of which five are thought to represent somewhat more adaptive 
methods (acceptance, positive refocusing, refocus on planning, positive reappraisal, 
putting in perspective). Here too, patients indicated poorer self-reported emotion 
regulation skills as indicated by lower scores on the reappraisal subscale of the ERQ as well 
as lower scores on the positive refocusing subscale and higher scores on the 
catastrophizing subscale of the CERQ.  

Section Summary and Discussion: Emotion Experience and Regulation          
Research clearly indicates that the experience of emotions in patients with OCD is altered. 
Patients with OCD show heightened affective reactivity and altered neural processing of 
various emotion-inducing and emotion-provoking stimuli, show decreased neural 
sensitivity to reward and heightened (prediction) error responses. Less is known about 
emotion experience in social contexts. Some studies indicate that patients show less 
appropriate emotional experiences and facial expressivity in response to emotion-inducing 
social scenarios. These studies may for example suggest that patients with OCD experience 
less emotional contagion, which is the automatic mimicking and synchronizing of facial 
expressions, vocalizations, postures, and movements with others leading to similar 
emotions (Decety & Meyer, 2008). Alternatively, it has also been put forward that these 
incongruent responses could reflect an increased effort to suppress or resist unpleasant 
emotions (Oltmanns & Gibbs, 1995) and may therefore reflect emotion regulation 
attempts. Yet, still alternative explanations are possible. The use of medication such as 
antidepressants has for example been associated with alterations in emotion experience, 
such as emotional blunting (Price, Cole, & Goodwin, 2009). The impact of different kinds of 
medications should therefore be explored further. Nevertheless, these studies suggest that 
observable basic emotional responses to various social situations are disturbed in OCD. 
Additionally, studies have indicated that patients experience increased levels of more 
complex social emotions such as guilt and altered neural processing of various moral 
emotions compared to healthy controls, which seems in line with theories of OCD that 
highlight the role of responsibility, guilt and shame in the etiology of the disorder. For 
example, the cognitive theory of OCD suggests that patients misinterpret intrusive 
thoughts as indicating that they are responsible for preventing harm coming to others or 
oneself, which in turn triggers actions such as compulsions to prevent feared events 
(Salkovskis, Shafran, Rachman, & Freeston, 1999). Similarly, it has been argued that patients 
are characterized by a fear of guilt resulting from behaving irresponsibly and/or from not 
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behaving responsibly, which in turn triggers compulsive symptoms (Mancini & Gangemi, 
2004). Many studies additionally show that OCD patients employ more maladaptive 
emotion regulation skills, and that these effects seem largely independent of comorbid 
depression and anxiety levels. There is also evidence for altered neural activity during 
emotion regulation in patients (De Wit et al., 2015; Paul et al., 2016), which may point to 
the use of compensatory or (inefficient) alternative emotion regulation strategies.  

To conclude, studies indicate that patients with OCD are characterized by increased 
emotional reactivity and poor emotion regulation abilities. These emotional disturbances 
may be triggered by external factors or stimuli, such as in the studies discussed. However, 
patients with OCD often also experience emotions that are not specifically triggered by the 
social context but which are rather elicited by more internal processes such as obsessive 
thoughts. If patients are unable to effectively regulate these emotions, this will 
unequivocally impact how individuals with OCD interact with their environment. Yet, 
currently, research on the experience and regulation of emotions in various social contexts 
is still lacking.  
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DISCUSSION  

In the current review, we aimed to offer an overview of the relation between social cognition 
in patients with OCD. Overall, these studies indicate that patients are characterized by 
social cognitive alterations in almost all domains suggested by Green et al. (2015). 
Evidence indicates that OCD patients show deficits in the perception of social cues, 
specifically with regard to the recognition of facial expressions of disgust, and also show 
altered neural processing of facial emotions. There are also indications that patients are 
characterized by deficits in nonaffective social cues, such as deficits in the recognition and 
perception of nonaffective social cues, such as biological motion and body poses implying 
action in OCD patients. However, studies in this domain are scarce and may be subjected 
to publication bias. Furthermore, there is support for deficient ToM or mentalizing abilities 
in patients with OCD, which may be particularly pronounced in those with poor illness 
insight. Studies on motor resonance and affect sharing OCD are lacking. Impaired imitation 
of other's actions has been reported, which, together with observed deficits in the 
perception of biological motion or action, may point to deficient motor resonance and 
impaired functioning of the MNS, yet this remains to be investigated. Additionally, self-
report studies indicate that patients with OCD experience increased empathic distress 
when confronted with the distress of others, or similar emotional congruence, suggesting 
that affect sharing is intact, and possibly exaggerated. On a more intrapersonal level, there 
is convincing evidence that patients with OCD show heightened affective and altered 
neural reactivity to emotional stimuli, and have poor emotion regulation skills, which may 
also have important repercussions for social interactions. Following the example of Green 
et al. (2015), Figure 1 provides a schematic overview of the social cognitive disturbances in 
OCD as discussed in this review. A word of caution is necessary however, as findings are 
inconsistent and many social cognitive domains remain underexplored, which makes it 
difficult to draw firm conclusions with regard to a social cognitive profile associated with 
obsessive-compulsive symptomatology. It should also be noted here that the current 
review addressed only a limited range of domains relevant for daily-life social functioning, 
and there may be many more processes relevant to OCD that could affect social 
functioning. However, in this review we decided to focus specifically on the domains as 
demarcated by Green et al. (2015). 

Nevertheless, the social cognitive deficits that were found may in part explain why patients 
with OCD experience such poor quality of life on social domains. Problems in the ability to 
recognize basic social cues such as facial expressions and biological motion and the ability 
to understand more advanced mental states carry obvious implications for social 
functioning, as these abilities are critical in order to navigate the social environment in an 
adaptive manner. The current review additionally demonstrated that on a more 
intrapersonal level, patients with OCD are characterized by heightened emotional and 
neural reactivity as well as by problems in emotion regulation, which may directly 
contribute to the development and maintenance of obsessions and compulsions (see, e.g., 
Calkins et al., 2013), but which may also importantly hinder the enjoyment of social relations 
and contribute to maladaptive social behavior. For example, the elevated scores on 
empathic personal distress indicate that patients with OCD also display a heightened 
emotional reactivity to social stimuli and situations. Indeed, emotion regulation is critical in 
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order to show adaptive empathic or prosocial reactions to experiences of others and is thus 
considered a critical component of relationship formation and maintenance. Given that 
emotions are often regulated with the goal of influencing social situations and interaction 
partners within a social context (Shuman, 2013), regulation of emotions in a social context 
is arguably much more complex than when one does not have to deal with this context. 
Until now, however, the experience and regulation of emotions has mainly been 
investigated in nonsocial contexts. This is surprising as the social context can be an 
important source of emotions. This seems particularly true for individuals with OCD, who 
experience difficulties in managing their daily lives due to the invalidating and time-
consuming nature of their symptoms. This can also put a huge strain or burden on family 
members and loved ones, who sometimes engage in symptom accommodation in order 
to help patients with their anxiety and/or in order to avoid conflict, which may in turn 
contribute to worsening of symptoms (e.g., Wu et al., 2016). Perceived or experienced 
stigmatization may likewise represent an important social trigger of feelings of shame or 
embarrassment (Fennell & Liberato, 2007). Additionally, there is evidence indicating that 
the obsessions and compulsions from which patients with OCD suffer often have a social 
component in itself. Patients with OCD often show increased feelings of responsibility or 
guilt for how their actions may affect others (Foa, Amir, Bogert, Molnar, & Przeworski, 2001). 
They might for example have intrusions about hurting someone they love, resulting in 
feelings of guilt and avoidance of this loved one to prevent harm. Moreover, patients might 
be afraid that something bad will happen to a loved one if a certain ritual is not carried out, 
even though they recognize the irrationality of this behavior. The cognitive theory of OCD 
highlights this inflated sense of responsibility for other's harm as it suggests that patients 
misinterpret intrusive thoughts as indicating that they are responsible for preventing harm 
coming to others or oneself, which in turn triggers actions such as compulsions to prevent 
feared events (Salkovskis et al., 1999). Importantly, these symptoms are thought to form an 
important obstacle for enjoyable and successful social interactions. Moreover, anxiety or 
distress triggered by symptoms itself rather than the social context, can also impact how 
patients deal with their social environment if patients are unable to effectively regulate 
these emotions. Extending investigations on the symptomatology of OCD from an 
individual to a social context is therefore highly important for future investigations as it may 
importantly contribute to our understanding of the symptomatology and social difficulties 
in daily life of patients.  

The fact that several individual studies do not indicate any social cognitive deficits, such as 
facial emotion recognition and ToM impairments, suggests that these deficits may only be 
present or are more pronounced in a specific subset of patients, although in some cases 
statistical power may also play a role. An important target for future studies is therefore to 
unravel which characteristics of patients are associated with poorer social cognitive 
functioning. A promising factor in this respect is level of illness insight of patients, as several 
studies show deficient ToM abilities only in those with less insight (İnanç & Altntaş, 2018; 
Msr et al., 2018; Tulac et al., 2018). However, the role of factors related to poor insight, 
such as increased comorbidity with schizophrenia, or poorer overall cognitive, emotional 
or intellectual functioning, needs to be investigated as well. Deficits in more general 
cognitive abilities often found in patients with OCD may also contribute to social cognitive 
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difficulties. For example, cognitive skills such as reasoning and problem solving are thought 
to be necessary in order to make accurate ToM inferences, and impairments herein may 
thus also affect social cognitive processes (Ventura et al., 2013). It is therefore possible that 
ToM impairments in OCD patients are primarily an indirect result of more prominent 
deficits in general cognitive abilities. Relatedly, medication or treatment status may also 
help explain incongruent findings. Studies by Lochner et al. (2012) and Rector et al. (2012) 
indicate that medication or psychological treatment might affect (i.e., improve) the ability 
to recognize facial expressions of disgust, as these studies showed higher recognition 
scores after SSRI and CBT treatment. Yet, many studies including OCD patients did not 
report whether they were receiving any concurrent medications or treatment, and it is 
currently unknown how different types of medication may impact emotion recognition. The 
use of medication could also affect other social cognitive processes, as antidepressants are 
for example known to have an effect on more general cognitive functioning, such as 
attention, executive functioning and memory (Prado, Watt, & Crowe, 2018). These results 
stress the importance of taking treatment status into account when assessing emotion 
recognition as well as social cognitive skills in general. Lastly, given that OCD is a 
heterogeneous disorder with many different manifestations, different subtypes may be 
associated with different social cognitive profiles. Yet, current investigations of 
subdimensions have been rather inconclusive. This may be explained by the fact that these 
studies have been largely limited to small samples and a focus on overt symptoms (e.g., 
checking or cleaning) of the disorder rather than on underlying reasons for these behaviors. 
Importantly, underlying motivational dimensions such as “harm avoidance” and 
“incompleteness” may be a more fruitful approach to clarify heterogeneous findings in 
OCD (Summerfeldt, Kloosterman, Antony, & Swinson, 2014). Whereas “harm avoidance” 
seems to represent a more anxiety-focused motivation to prevent harm, “incompleteness” 
refers to a more sensory-affective motivation where individuals feel that actions are 
incompletely achieved that are more closely related to perfectionism and obsessive-
compulsive spectrum disorders. Such motivational and orthogonal dimensions of OCD 
might represent a more valuable approach to explain social cognitive heterogeneity than 
more categorical, behaviorally driven subtype characterizations. In summary, important 
moderating factors that might help unravel heterogeneity in findings include level of illness 
insight, comorbidities (e.g., schizophrenia, depression), nonsocial neurocognitive 
functioning, medication or treatment status, and symptom dimensions.  

Besides characteristics related to patients, characteristics of the tasks may also contribute 
to the inconsistencies in results. A wide variety of different tasks have been used to assess 
the same social cognitive domain, which makes comparison across studies difficult. For 
example, emotion recognition tasks differed with regard to the nature of the expressions 
(e.g., static versus morphed), the stimuli set, and the specific task instructions (e.g., labelling 
versus matching). The number of trials presented also varied considerably. For example, 
Kornreich et al. (2001) presented only 12 trials with facial expressions whereas Jhung et al. 
(2010) and Kang et al. (2012) presented as much as 360 trials. Factors like this not only limit 
the comparability of results between studies but also raise questions with regard to the 
validity and reliability of the tasks employed. More standardized test batteries are needed 
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to draw out a clear social cognitive profile across the various subdomains of social 
cognition, which will allow for better comparisons across studies and disorders.  

While it has been shown that several social cognitive tasks, especially assessments of ToM, 
have high test-retest or interrater reliability (see, e.g., Henry, Cowan, Lee, & Sachdev, 2015), 
the extent to which impairments on the various social cognitive tasks that OCD patients 
exhibit are valid indications of social cognitive problems in daily life is currently unclear. 
Notably, effect sizes for disgust recognition deficits in OCD patients were much smaller for 
tasks employing morphed compared to static facial expressions (Daros et al., 2014), 
whereas the first can be seen as the most ecologically valid and subtle assessment of 
emotion recognition. Furthermore, many tasks focus on a specific aspect of social cognition 
(e.g., the ability to identify emotions from either facial expression or vocal or narrative 
information), whereas in real life individuals need to integrate all these different modalities 
(e.g., facial, bodily, paralinguistic, auditory and contextual cues) to make sense of others 
and to function in a socially appropriate way. Only one study used such a multimodal task 
in OCD patients (Buhlmann et al., 2015). Interestingly, this study showed no differences in 
performance between patients and healthy controls. On the one hand, the integration of 
different processes or modalities may result in higher complexity and cognitive load, such 
as during higher-order ToM inferences. On the other hand, it possible that the availability 
of cues from multiple modalities helps compensate for deficits in specific modalities, due 
to an increased richness of the environment. There are several other multimodal tasks 
available (see, e.g., Henry et al., 2015), which could help assess social cognitive functioning 
in a more ecologically valid manner.  

The extent to which observed social cognitive deficits are specific to OCD or can be seen 
as more transdiagnostic deficits that contribute to psychopathology in general should also 
be investigated in more detail. For example, a recent meta-analysis of 30 different clinical 
disorders demonstrated social cognitive deficits across practically all these disorders 
(Cotter et al., 2018). A more standardized test battery covering multiple social cognitive 
domains may help more clearly elucidate differences and communalities across disorders. 
The observed bias of OCD patients to assign more negative valence to faces may well be 
related to comorbid mood disturbances as this is something also commonly found in 
depression (Weightman et al., 2014). Likewise, problems with mentalizing and altered 
emotion experience and regulation have been reported in many other disorders as well 
(Aldao, Nolen-Hoeksema, & Schweizer, 2010; Cotter et al., 2018). Importantly, only a subset 
of the reviewed studies included comorbid diagnoses or symptoms as covariate in their 
analysis or considered the presence of comorbidities as an exclusion criterion (see Tables 
1–3). On the other hand, some of these deficits, such as problems in emotion regulation, 
were found to remain after taking comorbid symptoms such as depression and anxiety into 
account, suggesting that they form a unique part of the symptomatology of the disorder. 
In addition, specific deficits in the recognition of disgusted faces and a bias to perceive 
ambiguous faces as expressing disgust, for example, have not been reported in other 
disorders, and thus seem to represent a rather unique aspect of obsessive-compulsive 
symptomatology.  
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Findings from the current review may have important clinical implications as the identified 
social cognitive deficits represent important targets for intervention. There are for example 
facial emotion recognition trainings available (Statucka & Walder, 2013) which may help 
remediate disgust recognition deficits in patients. Similarly, trainings exist with regard to 
ToM (Hofmann et al., 2016; Vass, Fekete, Simon, & Simon, 2018) and emotion regulation 
(e.g., L. B. Allen & Barlow, 2009), and there is evidence that compassion training may help 
overcoming empathic personal distress (Klimecki, Leiberg, Ricard, & Singer, 2014). 
Whether such interventions may also effectively reduce symptomatology and daily life 
problems in social functioning in OCD remains to be investigated. Tackling social 
(cognitive) problems in OCD is of critical importance, as poor social functioning has been 
associated with, among other things, poorer quality of life, and poorer functional outcomes 
including more severe symptoms, and a higher number of psychiatric comorbidity (Rosa et 
al., 2012). The social aspects and impact of OCD are therefore not something to be 
ignored.  
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Towards a social neurocognitive interactive account of OCD          
Available measures of social cognition have been criticized as they are limited to a 
“spectator” account of social cognition, whereby individuals merely observe others while 
thinking about their mental states, instead of interacting with them (Schilbach, 2016; 
Schilbach et al., 2013). Schilbach et al. (2013) argue that social interactions importantly 
contribute to our understanding of the mental states of others and that social cognition 
might be fundamentally different when we are in active interaction with others compared 
to when we are solely observing others. In social interaction, we might depend on more 
implicit, automatic, and spontaneous emotional processes rather than explicit cognitive 
inferences to understand others and there is evidence for a dissociation between such 
implicit and explicit levels of social cognition (Schilbach, 2016; Schneider, Slaughter, & Dux, 
2017). Patients with high-functioning autism, for example, generally show reduced implicit 
or spontaneous inferences of others mental states, despite showing intact explicit cognitive 
mental attributions (e.g., Callenmark, Kjellin, Rönnqvist, & Bölte, 2014; Schneider, 
Slaughter, Bayliss, & Dux, 2013), suggesting that they are mainly characterized by a 
problem of social interaction (Schilbach, 2016). This seems relevant to patients with OCD 
as well. More often than during observation, social interactions involve an emotional 
component, and in an interactive context it is essential to regulate these emotions in such 
a way that relations with others are facilitated. Given that patients with OCD show 
heightened affective reactivity and social emotions such as inflated feelings of 
responsibility and guilt, as well as poor emotion regulation skills, this may be particularly 
challenging for patients with OCD. Moreover, during social interaction, many different 
cognitive processes need to be integrated in an ongoing fashion in order to behave in an 
adaptive manner, as one does not only need to take own actions, thoughts and emotions 
into account, but also the actions, thoughts and emotions of others, as well as their effect 
on the self, and vice versa. To get a better perspective on daily-life disturbances in OCD, it 
is therefore important to not only study social cognition in these patients from an observer's 
perspective, but to additionally start focusing on more implicit and interactive paradigms 
(see Figure 2A for a schematic overview).  

Neuroimaging methods may aid the investigation of more implicit and interactive social 
cognitive processes, as such methods do not require explicit prompting or responding. For 
example, recent advances in the field of virtual reality provide exciting new opportunities 
for mimicking realistic social interactions in the MRI scanner (see, e.g., Parsons, Gaggioli, & 
Riva, 2017). However, although recent studies have started using neuroimaging techniques 
to investigate social cognition in OCD, most studies so far have focused on behavioral 
assessments. Future studies using neuroimaging techniques are needed to gain more 
insight into the neural mechanisms underlying altered social cognitive processes. Results 
from the current review demonstrate that patients with OCD show altered neural activity in- 
and connectivity between brain regions associated with the recognition, experience, and 
regulation of emotions, such as the amygdala, insula, nucleus accumbens, ACC, and 
dorsolateral prefrontal areas (see also Figure 2B). Importantly, these results show that those 
brain areas known to be affected in OCD during nonsocial cognitive and affective 
processes, also seem to be affected during social variants of these processes. Yet, to date, 
neuroimaging studies on OCD have mainly been limited to nonsocial cognitive processes, 
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while incorporating the social context in cognitive neuropsychiatric investigations may 
importantly advance our understanding of the social and functional impairments that 
characterize OCD patients. A promising candidate in this respect is performance 
monitoring. As mentioned in the introduction, research has consistently shown enhanced 
ERN amplitudes in OCD. This has led to the suggestion that this enhancement reflects a 
possible biomarker of the disorder (see, e.g., Riesel, Goldhahn, & Kathmann, 2017). 
However, increased amplitudes of the ERN are not limited to OCD, but are also found in 
other anxiety disorders as well as in depression (see Riesel, 2019). Importantly, with the 
integration of social context in performance-monitoring research, a more disorder- or 
symptom-specific marker of OCD may be identified. For instance, the heightened feelings 
of responsibility for harm and interpersonal guilt that characterize patients suggests that 
patients with OCD might show specifically enhanced monitoring of their own performance 
in interactive social responsibility contexts, i.e., when their actions directly have 
consequences for someone else (de Bruijn, Jansen, & Overgaauw, 2020). Such 
enhancements might not be expected for other disorders with more self-focused 
symptoms such as health anxiety. So-called social performance-monitoring paradigms 
(see, e.g., de Bruijn, de Lange, von Cramon, & Ullsperger, 2009; de Bruijn et al., 2020; de 
Bruijn, Ruissen, & Radke, 2017) therefore represent a relevant example of an interactive and 
implicit measure of social cognition that may substantially inform us on possible alterations 
in social interactive behavior in patients with OCD.  

Conclusion                           
To conclude, the reviewed studies indicate that OCD seems to be associated with 
alterations in social cue perception, specifically impaired recognition of facial expressions 
of disgust and biological motion and actions, poorer mentalizing or ToM skills, possibly 
suboptimal motor resonance, heighted or altered affective and neural responding, and 
poorer emotion regulation abilities, all of which are processes that may contribute to 
deficient social functioning in patients with OCD. This review provides an important first 
step to drawing out a unique social cognitive profile of OCD. However, findings are 
somewhat inconsistent, and the number of studies in the various subdomains of social 
cognition are scarce and difficult to compare due to heterogeneity in participant and task 
characteristics. Future studies should aim to further explore the role of social cognition in 
OCD using multimodal and ecologically valid paradigms, with a focus on potential 
moderating factors and developmental pathways. Finally, investigating social interactive 
behavior in OCD from a cognitive neuropsychiatric perspective remains an essential 
endeavor as it may importantly advance our understanding of the symptomatology and 
daily-life disturbances in this intricate and burdensome disorder.  
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