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A B S T R A C T   

People with schizophrenia have difficulties recognizing other people's expressions, emotional states, and in-
tentions; however, much less is known about their ability to perceive and understand social interactions. We used 
scenes depicting social situations to compare responses from 90 volunteers (healthy controls [HC], schizophrenia 
[SZ], and bipolar disorder [BD] outpatients from the Hospital del Salvador in Valparaíso, Chile) to the question: 
“What do you think is happening in the scene?” Independent blind raters assigned a score of 0 (absent), 1 
(partial), or 2 (present) for each item based on whether the description identifies a) the context, b) the people, 
and c) the interaction depicted in the scenes. Regarding the context of the scenes, the SZ and BD groups scored 
significantly lower than the HC group, with no significant difference between the SZ and BD groups. Regarding 
the identification of the people and the interactions, the SZ group scored lower than the HC and BD groups, with 
no significant difference between the HC and BD groups. An ANCOVA was used to examine the relationship 
between diagnosis, cognitive performance, and the results of the social perception test. The diagnosis had an 
effect on context (p = .001) and people (p = .0001) but not on interactions (p = .08). Cognitive performance had 
a significant effect on interactions (p = .008) but not on context (p = .88) or people (p = .62). Our main result is 
that people with schizophrenia may have significant difficulties perceiving and understanding social encounters 
between other people.   

1. Introduction 

People with schizophrenia face significant interpersonal difficulties, 
including reduced ability to form close relationships, lower success in 
obtaining and maintaining employment (Bouwmans et al., 2015), 
poorer participation in social activities (Bellack et al., n.d.), and, in 
general, less adequate social functioning (Gorostiaga et al., 2017). 
Although there is a significant degree of overlap with a general cognitive 
deficit, these problems have been attributed to impaired social cognition 
(Halverson et al., 2019; Schmidt et al., 2011), generally referring to the 
mental operations that underlie social interactions, including 
perceiving, interpreting, and generating responses to the intentions, 
dispositions, and behaviors of others (Green et al., 2008). Impaired so-
cial cognition not only limits the possibilities for adequate psychosocial 
functioning but can also, predispose biologically vulnerable individuals, 
to the experience of psychotic symptoms (Mier and Kirsch, 2017). 

The most described social cognitive impairments in schizophrenia 
are deficits in emotion perception, social perception, social cognition, 

theory of mind, and attributional style (Green et al., 2008). Briefly, 
emotion perception is the ability to identify the emotions of others 
accurately; theory of mind is the ability to interpret someone's speech or 
actions in terms of their intentions; and attributional style is the habitual 
way of explaining events as a consequence of internal (personal), 
external (another person), or situational factors (Green et al., 2015; 
Savla et al., 2013). 

Regarding social perception, the NIMH Workshop on Definitions, 
Assessment, and Research Opportunities (Green et al., 2008), defined it 
as “a person's ability to identify social roles, social rules and social 
context,” including “relationship perception, which refers to the 
perception of the nature of relationships between people.” However, this 
partially overlaps with the definition of social knowledge, which, in 
turn, is described as “awareness of the roles, rules, and goals that 
characterize specific social situations and guide social interactions 
(Green et al., 2008).” Pinkham (2014), on the other hand, ignores this 
difference and considers social perception as “the decoding and inter-
pretation of social cues in others. It includes the ability to integrate 
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contextual information and social knowledge into judgments about the 
behaviors of others.” 

There is ample evidence that people with schizophrenia experience 
difficulties recognizing others' expressions, emotional states, and in-
tentions (Green et al., 2015; Savla et al., 2013). Nonetheless, most pa-
tients understand the more general, explicit, or less cognitively 
demanding aspects of social interactions, implying a social cognitive 
heterogeneity in schizophrenia, with differences between low- and high- 
functioning individuals, This view seems confirmed by Etchepare et al. 
(2019) who, using a wide range of social cognitive measures and a 
cluster-analytic approach, found that nearly half of their sample had 
high (normal) functioning and Vaskinn et al. (2022) who found that 
patients with severe social cognitive impairments, nearly one third in 
their study, also show significant differences in functioning, symptom-
atology and nonsocial cognition. 

Besides the heterogeneity in social functioning in schizophrenia, 
there is also less information on specific problems in perceiving and 
understanding social interactions. Nevertheless, in a meta-analysis of 
deficits in different domains of social cognition compared to controls, 
Savla et al. (2013) found a large effect size for social perception, theory 
of mind, emotion perception, and emotion processing. Nikolaides et al. 
(2016) investigated gaze behavior in schizophrenia in relation to social 
interactions and its impact on social and role functioning. When looking 
at social interaction scenes, patients showed a shorter scan path length, 
fewer fixations, and a shorter mean distance between fixations. In 
addition, they showed fewer and shorter fixations on faces, but not on 
socially informative bodies or in the background, suggesting a cue- 
specific abnormality. Using a similar task, Sergi and Green (2003) sug-
gested that social perception in schizophrenia is related to very early 
aspects of visual processing, although their results were strongly influ-
enced by educational level. 

Kitoko et al. (2020) assessed both social perception and social 
knowledge using the PerSo test. Patients with schizophrenia had 
reduced performance in contextual fluency, interpretation and social 
convention. These deficits did not correlate with the severity of clinical 
symptoms, and analyses of individual profiles showed marked hetero-
geneity among patients in their abilities. Karpouzian et al. (2016) used a 
facial affect perception task and single-person video scenes showing 
different facial expressions, voice intonations, and body gestures to 
assess social perception among individuals with schizophrenia and 
concluded that high-functioning individuals retain social perception 
while low-functioning individuals do not. Lee et al. (2013) reported that 
people with schizophrenia can use available social contextual informa-
tion to identify ambiguous facial expressions. In another investigation 
(Cavieres et al., 2020), a group of patients used the same type of in-
formation as controls to make sense of a social situation, arriving at 
similar interpretations. 

Sergi et al. (2009) stated that most studies assess how people with 
schizophrenia understand and make inferences about other individuals, 
typically by perceiving social cues such as facial expressions or gestures. 
However, they claim, relationship perception, the ability to implicitly 
recognize how others are organizing their behavior in a given social 
interaction, and to understand the implications of using that particular 
relational model, has been less studied. Using The Relationships Across 
Domains (RAD) test in order to measure the degree of competence in 
relationship perception, Green et al. (2012) detected impairments in 
people with schizophrenia across all phases of the illness. 

In our own view, we have argued that clinical data suggest that 
people with schizophrenia have problems perceiving social situations as 
opportunities for social engagement with and between others (Cavieres 
and López-Silva, 2022). We hypothesize that this difficulty may manifest 
itself even before recognizing the type of interaction, as a possible 
impediment to perceiving social interactions between other people. 
Seeking to add to the still insufficient information about deficits in social 
perception in people with schizophrenia, we present data obtained using 
an ad-hoc task designed to compare their ability to identify and describe 

social interactions with the responses from a group of people with bi-
polar disorder and from a general population control group. We 
included people with bipolar disorder because a recent metaanalysis 
(Gillissie et al., 2022) found that patients with this condition present 
deficits in several aspects of social cognition, with a small to moderate 
effect size for social judgment and decision-making. We anticipate that 
people with schizophrenia will have minor difficulties describing the 
more explicit and concrete elements of social interactions (context, 
participants) but will perform more poorly in identifying and describing 
the interactions themselves. We also expect the group of people with 
bipolar disorder to have intermediate results between the schizophrenia 
and the control group. 

2. Methods 

2.1. Participants 

The sample consisted of 90 participants aged 18–65 years, including 
both sexes. Of the 90 participants, 30 had a diagnosis of schizophrenia 
(DSM-5), and 30 had a diagnosis of bipolar disorder with psychotic 
features (DSM-5), all 60 of whom were stabilized in their clinical con-
dition and were in outpatient treatment at the Hospital del Salvador in 
Valparaíso, Chile; the remaining 30 participants were healthy controls 
recruited from the community with no self-report of past or current 
psychiatric disorders, and no first-degree relative with a psychiatric 
disorder (Table 1). 

Based on the study by Kitoko et al. (2020), a sample size of 30 par-
ticipants per group was estimated, considering a 5 % significance and a 
statistical power of 90 %. Individuals who had difficulties understanding 
or performing the requested tasks or who had severe medical or 
neurological illnesses or substance use disorders were not included in 
the study. All participants gave their written informed consent. The 
study protocol and procedures were approved by the Ethics Review 
Board of the Valparaíso-San Antonio Health Service. 

2.2. Procedures 

The neurocognitive functioning of all participants was assessed with 

Table 1 
Descriptive characteristics of the sample.   

HC group 
(n = 30) 

BD group 
(n = 30) 

SZ group 
(n = 30) 

p 

Sex (female) 35.2 % (n =
18) 

66.6 % (n =
20) 

25.4 % (n =
13)  

.171 

Age (SD) 35.7 years 
(±2.2) 

39.2 years 
(±2.3) 

37.2 years 
(±1.5)  

.175 

Educational level 
(bachelor) 

96.6 % (n =
29) 

63.3 % 
(n = 19) 

13.3 % 
(n = 4)  

<.001 

Context (SD) † 27.7 (±1.2) 20.9 (±1.3) 18.5 (±1.3)  <.001 
People (SD) †† 31.9 (±0.7) 28.3 (±1) 18.7 (±1.9)  <.001 
Interaction (SD) ††† 22.7 (±0.9) 20 (±0.9) 15 (±0.9)  <.001 
VLT-I (SD) 21.9 (±0.6) 18.5 (±0.83) 15.9 (±0.7)  <.001 
WMT (SD) 19.9 (±0.6) 17 (±0.6) 15.9 (±0.5)  <.001 
VFT (SD) 21.3 (±0.68) 17.7 (±0.9) 10.5 (±0.6)  <.001 
VLT-D (SD) 6.7 (±0.4) 5.5 (±0.3) 3.9 (±0.4)  <.001 
PST (SD) 12.4 (±0.5) 10.3 (±0.5) 7.1 (±0.4)  <.001 
SCIP TS (SD) 82.3 (±1.8) 69.2 (±2.6) 53.5 (±1.5)  <.001 
BPRS TS (SD)  26.8 (±5.7) 19.2 (±2.8)  <.001 

*HC: healthy controls; BD: bipolar disorder; SZ: schizophrenia; SD: standard 
deviation; VLT-I: verbal learning test-immediate; WMT: working memory test; 
VFT: verbal fluency test; VLT-D: verbal learning test-delayed; PST: processing 
speed test; SCIP TS: Screen for Cognitive Impairment in Psychiatry Scale total 
score; BPRS TS: Brief Psychiatric Rating Scale total score; † Groups with statis-
tically significant difference: HC-BD (p = .002) and HC-SZ (p < .001); †† Groups 
with statistically significant difference: HC-SZ (p < .001) and BD-SZ (p < .001); 
††† Groups with statistically significant difference: HC-SZ (p < .001) and BD-SZ 
(p = .001). 
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the Screen for Cognitive Impairment in Psychiatry (SCIP) (Gómez-Benito 
et al., 2018). The SCIP consists of a single page with five subtests of 
cognitive skill (working memory, immediate and delayed verbal list 
learning, verbal fluency, and psychomotor speed) that can be completed 
with a pencil and a timer with a total administration time of approxi-
mately 15 min. All patients were additionally evaluated by a psychiatrist 
using the Brief Psychiatric Rating Scale (BPRS) (Overall and Gorham, 
1962). 

In the experimental task, 18 scenes taken from the Social Information 
Preference Test (Bland et al., 2016) were displayed in random order on a 
computer screen. We selected these images because we have used these 
images in previous research (Cavieres et al., 2020), and found that 
people with schizophrenia completed the requested tasks without any 
problems. The scenes are static drawings of people interacting with each 
other in various common social situations. The participants were 
instructed to describe the scene freely, with no time limits. Prior to each 
scene, the investigator repeated a single instruction: “What do you think 
is happening in the scene?” All responses were recorded and transcribed 
and given to three psychologists who acted as raters, independent of 
each other. All were blinded to the diagnosis and identity of the subjects 
and were asked to assign a separate score for each item based on the 
degree to which the description identified a) the social context, b) the 
participants of the scene, and c) the interaction depicted. They were 
instructed to assign a score of 0 (absent), when no mention was made of 
the element, or 2 (present) when a full identification and description of 
the element was provided, incomplete responses were rated as 1 (par-
tial). After each evaluator submitted his or her scores, these were 
averaged, providing a final result. 

2.3. Statistical analysis 

Proportions and means (standard deviation) were used for descrip-
tive analysis. In the inferential analysis, a significance level of 5 % was 
used. Pearson's chi-square test was used to compare proportions. Stu-
dent's t-test and one-way ANOVA, with post hoc group comparisons 
through the Bonferroni correction test, were used to compare means. 
Pearson's correlation test was applied to examine the relationship be-
tween social perception and neurocognitive functioning. Finally, three 

ANCOVA were used to examine the effect of diagnosis (HC, BD, or SZ) 
and cognitive performance (SCIP total score) as a covariate on each 
dimension of social perception (context, people, and interaction). A 
linear relationship, homoscedasticity, normality of residuals, and slope 
homogeneity assumptions were tested for ANCOVA. 

3. Results 

The results show differences in the performance of the three groups. 
For the item regarding the context of the scenes, the SZ and BD groups 
scored significantly lower than the HC group (Fig. 1), with no significant 
difference between the SZ and BD groups. Regarding the identification 
of the people and interactions depicted in the scenes, the SZ group 
identified significantly fewer elements than the HC and BD groups, with 
no significant difference between the HC and BD groups (Figs. 1 and 2 
and Table 1). 

When considering cognitive performance as a covariate, the diag-
nostic category had a significant effect on context (p = .001), and people 
(p = .0001), but not on interaction (p = .08) (Table 2 and Fig. 3). 
Cognitive performance had a significant effect on interaction (p = .008), 
but not on context (p = .88) or people (p = .62). Adjusted R2 for context, 
people, and interaction ANCOVA were 0.20, 0.33, and 0.30, respec-
tively. In Table 3, we describe the crude and SCIP TS-adjusted score for 
each dimension of social perception by groups. In contrast to context 
and people scores, SCIP TS had a significant effect on interaction scores 
as verified by ANCOVA. 

4. Discussion 

Rather than the extensively studied emotion perception, recognition 
impairments, or the difficulties of understanding explicit factual infor-
mation from social situations, we focused our research on the specific 
ability to perceive other people interacting with each other. We have 
previously hypothesized this as a low-level pre-reflective process un-
derlying the awareness of interpersonal interactions with and between 
others (Cavieres and López-Silva, 2022) even before understanding 
them. 

Our main hypothesis, that people with schizophrenia would show 

Fig. 1. Context scores by group. 
HC: healthy controls; SZ: schizophrenia; BD: bipolar disorder. 
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difficulties perceiving interactions occurring in a social situation, is 
confirmed by the results of the present study but less anticipated; they 
also exhibited difficulties describing the contextual elements and the 
people involved. For the items related to people and interactions, par-
ticipants with schizophrenia showed significant differences compared to 
participants with bipolar disorder, who showed no significant differ-
ences from the control group. This finding may imply the presence of a 
deficit specific to schizophrenia that may possibly be related to the 
poorer psychosocial functioning of individuals with this diagnosis. 

In addition to previous research that focused on the understanding of 
social interactions (Corrigan, 1997; Sergi et al., 2009), our results show 
that people with schizophrenia have difficulties perceiving these in-
teractions. Due to the association found between the SCIP score and the 
scores on the scenes, we cannot dismiss that the ability to report these 
interactions depends on cognitive performance. However, it is important 
to note that participants were not asked to describe what the people in 
the scene were doing—which implies understanding the pragmatic as-
pects of the situation and hence is more dependent on cognitive func-
tioning—but simply “what is happening in the scene?” which is a much 
more ended and less demanding question. 

The results from the BD group were somewhat expected. While a 
recent meta-analysis reported clinically significant deficits in social 
cognition during euthymic and symptomatic phases (Gillissie et al., 

2022), a previous publication (Bora and Pantelis, 2016) reported a less 
severe impairment in comparison to schizophrenia, although between- 
group differences were modest with significant overlap in perfor-
mance. Similar to schizophrenia, heterogeneity has also been found 
among BD patients. A cluster analysis (Szmulewicz et al., 2020) found 
that 70 % of patients performed as well as healthy controls in basic 
emotion recognition tasks. Most studies classify social cognitive do-
mains according to the NIMH workshop (Green et al., 2008), but no 
recommendation has been made regarding the most suitable tasks for 
the assessment of attributional bias, social perception, and social 
knowledge in people with BD, with very few, if any, study focusing on 
the last two domains (Rotenberg et al., 2022). 

Our results are compatible with the description of two distinct neural 
systems active during the processing of social information: the “mirror 
neuron system” (MNS) and the “mentalizing” system (MENT). Both 
systems are activated during interaction or communication with other 
human beings in social encounters (Bickart et al., 2014; Porcelli et al., 
2019; Vogeley, 2017). Although their precise functional roles are still 
unclear, it seems that the MNS is involved in the early stages of social 
information processing related to the “detection” of spatial or bodily 
signals, whereas the MENT is recruited during later stages related to the 
“evaluation” of emotional and psychological states of others (Geiger 
et al., 2019; Vogeley, 2017). Using videotaped scenes containing facial 

Fig. 2. People scores by group. 
HC: healthy controls; SZ: schizophrenia; BD: bipolar disorder. 

Table 2 
Correlation among context, people, interaction and neurocognition (correlation coefficient).   

1 2 3 4 5 6 7 8 9 

1. Context          
2. People  0.528***         
3. Interaction  0.471***  0.699***        
4. VLT-I  0.229*  0.360***  0.398***       
5. WMT  0.232*  0.369***  0.468***  0.549***      
6. VFT  0.262*  0.395***  0.435***  0.464***  0.546***     
7. VLT-D  0.240*  0.252*  0.282**  0.654***  0.356***  0.357***    
8. PST  0.270*  0.338**  0.476***  0.635***  0.451***  0.568***  0.471***   
9. SCIP TS  0.316**  0.452***  0.536***  0.831***  0.751***  0.819***  0.665***  0.793***  

VLT-I: verbal learning test-immediate; WMT: working memory test; VFT: verbal fluency test; VLT-D: verbal learning test-delayed; PST: processing speed test; SCIP TS: 
Screen for Cognitive Impairment in Psychiatry Scale total score; *p < .05; **p < .01; ***p < .001. 
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expressions, voice intonations and bodily gestures of a Caucasian female 
Sergi et al. (2006) found that social perception in schizophrenia is 
related to very early aspects of visual processing. 

Our research is exploratory and has several limitations. First, this 
design does not allow us to distinguish between what is perceived and 
what is described by the participants. Even though the required task was 
extremely simple and easy to execute, the patients—especially those 
with schizophrenia—may still have been limited by motivational, lin-
guistic, and cognitive difficulties. Second, since our interest was to 
explore the existence of a previously unstudied deficit in social cogni-
tion, we did not separately evaluate other skills that could influence the 
results, such as facial emotion recognition or theory of mind. Never-
theless, the results show difficulty in perceiving different elements 
(context, people, and interactions) that make up a social situation. 
Finally, in the future, it seems important to evaluate the relationship 
with symptomatic aspects of the disease, such as psychotic and negative 
symptoms, the functional repercussion of the described deficit, and 
rehabilitation possibilities. 

5. Conclusions 

The results of this research seem to confirm that, in addition to 
previously described deficits in social cognition, people with schizo-
phrenia also experience difficulties perceiving the interpersonal affor-
dances of social encounters. This could lead to the inability to generate 
an adequate intersubjective space in which to share and construct 
meanings about everyday life experiences, including the use of prag-
matic language, leaving subjects vulnerable to the emergence of idio-
syncratic and self-referential interpretations that might produce 
psychotic symptoms (Cavieres and López-Silva, 2022). 
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Gómez-Benito, J., Berrío, Á.I., Guilera, G., Rojo, E., Purdon, S., Pino, O., 2018. The screen 
for cognitive impairment in psychiatry: proposal for a polytomous scoring system. 
Int. J. Methods Psychiatr. Res. 27. https://doi.org/10.1002/MPR.1598. 

Gorostiaga, A., Balluerka, N., Guilera, G., Aliri, J., Barrios, M., 2017. Functioning in 
patients with schizophrenia: a systematic review of the literature using the 
international classification of functioning, disability and health (ICF) as a reference. 
Qual. Life Res. 26, 531–543. https://doi.org/10.1007/S11136-016-1488-Y. 

Green, M.F., Bearden, C.E., Cannon, T.D., Fiske, A.P., Hellemann, G.S., Horan, W.P., 
et al., 2012. Social cognition in schizophrenia, part 1: performance across phase of 
illness. Schizophr. Bull. 38, 854–864. https://doi.org/10.1093/SCHBUL/SBQ171. 

Green, M.F., Horan, W.P., Lee, J., 2015. Social cognition in schizophrenia. Nat. Rev. 
Neurosci. 16, 620–631. https://doi.org/10.1038/nrn4005. 

Green, M.F., Penn, D.L., Bentall, R., Carpenter, W.T., Gaebel, W., Gur, R.C., et al., 2008. 
Social cognition in schizophrenia: an NIMH workshop on definitions, assessment, 
and research opportunities. Schizophr. Bull. 34, 1211. https://doi.org/10.1093/ 
SCHBUL/SBM145. 

Halverson, T.F., Orleans-Pobee, M., Merritt, C., Sheeran, P., Fett, A.K., Penn, D.L., 2019. 
Pathways to functional outcomes in schizophrenia spectrum disorders: meta-analysis 
of social cognitive and neurocognitive predictors. Neurosci. Biobehav. Rev. 105, 
212–219. https://doi.org/10.1016/J.NEUBIOREV.2019.07.020. 

Karpouzian, T.M., Alden, E.C., Reilly, J.L., Smith, M.J., 2016. High functioning 
individuals with schizophrenia have preserved social perception but not mentalizing 
abilities. Schizophr. Res. 171, 137–139. https://doi.org/10.1016/j. 
schres.2016.01.029. 

Kitoko, G.M.bin, Maurage, P., Ma Miezi, S.M., Gillain, B., Kiswanga, A.P., Constant, E., 
2020. Inter-individual variability of social perception and social knowledge 
impairments among patients with schizophrenia. Psychiatry Res. 290. https://doi. 
org/10.1016/j.psychres.2020.112951. 

Lee, J., Kern, R.S., Harvey, P.O., Horan, W.P., Kee, K.S., Ochsner, K., et al., 2013. An 
intact social cognitive process in schizophrenia: situational context effects on 
perception of facial affect. Schizophr. Bull. 39, 640–647. https://doi.org/10.1093/ 
schbul/sbs063. 

Mier, D., Kirsch, P., 2017. Social-cognitive deficits in schizophrenia. Curr. Top. Behav. 
Neurosci. 30, 397–409. https://doi.org/10.1007/7854_2015_427. 

Nikolaides, A., Miess, S., Auvera, I., Mï¿½ller, R., Klosterkï¿½tter, J., Ruhrmann, S., 2016. 
Restricted attention to social cues in schizophrenia patients. Eur. Arch. Psychiatry 
Clin. Neurosci. 266, 649–661. https://doi.org/10.1007/s00406-016-0705-6. 

Overall, J.E., Gorham, D.R., 1962. The brief psychiatric rating scale. Psychol. Rep. 10, 
799–812. https://doi.org/10.2466/pr0.1962.10.3.799. 

Pinkham, A.E., 2014. Social cognition in schizophrenia. J. Clin. Psychiatry 75, 14–19. 
https://doi.org/10.4088/JCP.13065su1.04. 

Porcelli, S., van der Wee, N., van der Werff, S., Aghajani, M., Glennon, J.C., van 
Heukelum, S., et al., 2019. Social brain, social dysfunction and social withdrawal. 
Neurosci. Biobehav. Rev. 97, 10–33. https://doi.org/10.1016/J. 
NEUBIOREV.2018.09.012. 

Rotenberg, L.de S., Khafif, T.C., Miskowiak, K.W., Lafer, B., 2022. Social cognition and 
bipolar disorder: pending questions and unexplored topics. Br. J. Psychiatry 44, 
655–663. https://doi.org/10.47626/1516-4446-2021-2272. 

Savla, G.N., Vella, L., Armstrong, C.C., Penn, D.L., Twamley, E.W., 2013. Deficits in 
domains of social cognition in schizophrenia: a meta-analysis of the empirical 
evidence. Schizophr. Bull. 39, 979–992. https://doi.org/10.1093/schbul/sbs080. 

Schmidt, S.J., Mueller, D.R., Roder, V., 2011. Social cognition as a mediator variable 
between neurocognition and functional outcome in schizophrenia: empirical review 
and new results by structural equation modeling. Schizophr. Bull. 37. https://doi. 
org/10.1093/SCHBUL/SBR079. 

Sergi, M.J., Fiske, A.P., Horan, W.P., Kern, R.S., Kee, K.S., Subotnik, K.L., et al., 2009. 
Development of a measure of relationship perception in schizophrenia. Psychiatry 
Res. 166, 54–62. https://doi.org/10.1016/J.PSYCHRES.2008.03.010. 

Sergi, M.J., Green, M.F., 2003. Social perception and early visual processing in 
schizophrenia. Schizophr. Res. 59, 233–241. https://doi.org/10.1016/S0920-9964 
(01)00405-4. 

Sergi, M.J., Rassovsky, Y., Nuechterlein, K.H., Green, M.F., 2006. Social perception as a 
mediator of the influence of early visual processing on functional status in 
schizophrenia. Am. J. Psychiatr. 163, 448–454. https://doi.org/10.1176/appi. 
ajp.163.3.448. 

Szmulewicz, A., Millett, C.E., Shanahan, M., Gunning, F.M., Burdick, K.E., 2020. 
Emotional processing subtypes in bipolar disorder: a cluster analysis. J. Affect. 
Disord. 266, 194–200. https://doi.org/10.1016/J.JAD.2020.01.082. 

Vaskinn, A., Sundet, K., Haatveit, B., 2022. Social cognitive heterogeneity in 
schizophrenia: a cluster analysis. Schizophr. Res. Cogn. 30. https://doi.org/ 
10.1016/J.SCOG.2022.100264. 

Vogeley, K., 2017. Two social brains: neural mechanisms of intersubjectivity. Philos. 
Trans. R. Soc., B 372. https://doi.org/10.1098/rstb.2016.0245. 

A. Cavieres et al.                                                                                                                                                                                                                                

https://doi.org/10.1016/J.NEUROPSYCHOLOGIA.2014.08.013
https://doi.org/10.1016/J.NEUROPSYCHOLOGIA.2014.08.013
https://doi.org/10.3389/fnbeh.2016.00025
https://doi.org/10.3389/fnbeh.2016.00025
https://doi.org/10.1016/J.SCHRES.2016.04.018
https://doi.org/10.1016/J.SCHRES.2016.04.018
https://doi.org/10.2147/NDT.S83546
https://doi.org/10.2147/NDT.S83546
https://doi.org/10.1016/J.RCP.2020.05.003
https://doi.org/10.3389/FPSYG.2022.805795/XML/NLM
https://doi.org/10.3389/FPSYG.2022.805795/XML/NLM
https://doi.org/10.1080/00332747.1997.11024809
https://doi.org/10.1016/J.PSYCHRES.2018.12.042
https://doi.org/10.1016/j.neuroimage.2019.116102
https://doi.org/10.1111/BDI.13163
https://doi.org/10.1002/MPR.1598
https://doi.org/10.1007/S11136-016-1488-Y
https://doi.org/10.1093/SCHBUL/SBQ171
https://doi.org/10.1038/nrn4005
https://doi.org/10.1093/SCHBUL/SBM145
https://doi.org/10.1093/SCHBUL/SBM145
https://doi.org/10.1016/J.NEUBIOREV.2019.07.020
https://doi.org/10.1016/j.schres.2016.01.029
https://doi.org/10.1016/j.schres.2016.01.029
https://doi.org/10.1016/j.psychres.2020.112951
https://doi.org/10.1016/j.psychres.2020.112951
https://doi.org/10.1093/schbul/sbs063
https://doi.org/10.1093/schbul/sbs063
https://doi.org/10.1007/7854_2015_427
https://doi.org/10.1007/s00406-016-0705-6
https://doi.org/10.2466/pr0.1962.10.3.799
https://doi.org/10.4088/JCP.13065su1.04
https://doi.org/10.1016/J.NEUBIOREV.2018.09.012
https://doi.org/10.1016/J.NEUBIOREV.2018.09.012
https://doi.org/10.47626/1516-4446-2021-2272
https://doi.org/10.1093/schbul/sbs080
https://doi.org/10.1093/SCHBUL/SBR079
https://doi.org/10.1093/SCHBUL/SBR079
https://doi.org/10.1016/J.PSYCHRES.2008.03.010
https://doi.org/10.1016/S0920-9964(01)00405-4
https://doi.org/10.1016/S0920-9964(01)00405-4
https://doi.org/10.1176/appi.ajp.163.3.448
https://doi.org/10.1176/appi.ajp.163.3.448
https://doi.org/10.1016/J.JAD.2020.01.082
https://doi.org/10.1016/J.SCOG.2022.100264
https://doi.org/10.1016/J.SCOG.2022.100264
https://doi.org/10.1098/rstb.2016.0245

	Differences in social perception in people with schizophrenia and bipolar disorder
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Procedures
	2.3 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusions
	CRediT authorship contribution statement
	Declaration of competing interest
	References


