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Abstract 

 
Objective: Treatment in the ultra-high risk stage for a psychotic episode is critical 

to the course of symptoms. Markers for the development of psychosis have been 

studied, to optimize the detection of people at risk of psychosis. One possible 

marker for the transition to psychosis is social cognition. To estimate effect sizes for 

social cognition based on a quantitative integration of the published evidence, 

we conducted a meta-analysis of social cognitive performance in people at ultra 

high risk (UHR). 

 

Methods: A literature search (1970-July 2015) was performed in PubMed, 

PsychINFO, Medline, Embase, and ISI Web of Science, using the search terms social 

cognition, theory of mind, emotion recognition, attributional style, social 

knowledge, social perception, empathy, at risk mental state, clinical high risk, 

psychosis prodrome, and ultra high risk. The pooled effect size (Cohens D) and the 

effect sizes for each domain of social cognition were calculated. A random effects 

model with 95 % confidence intervals was used. 

 

Results: Seventeen studies were included in the analysis. The overall significant 

effect was of medium magnitude (d = 0.52, 95 % Cl = 0.380.65). No moderator 

effects were found for age, gender and sample size. Sub-analyses demonstrated 

that individuals in the UHR phase show significant moderate deficits in affect 

recognition and affect discrimination in faces as well as in voices and in verbal 

Theory of Mind (TOM). Due to an insufficient amount of studies, we did not 

calculate an effect size for attributional bias and social perception/ knowledge. A 

majority of studies did not find a correlation between social cognition deficits and 

transition to psychosis, which may suggest that social cognition in general is not a 

useful marker for the development of psychosis. However some studies suggest the 

possible predictive value of verbal TOM and the recognition of specific emotions 

in faces for the transition into psychosis. More research is needed on these 

subjects. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15494_Donkersgoed_BNW.indd   22 26-04-18   09:30

CHAPTER 2 

22 

 

Abstract 

 
Objective: Treatment in the ultra-high risk stage for a psychotic episode is critical 

to the course of symptoms. Markers for the development of psychosis have been 

studied, to optimize the detection of people at risk of psychosis. One possible 

marker for the transition to psychosis is social cognition. To estimate effect sizes for 

social cognition based on a quantitative integration of the published evidence, 

we conducted a meta-analysis of social cognitive performance in people at ultra 

high risk (UHR). 

 

Methods: A literature search (1970-July 2015) was performed in PubMed, 

PsychINFO, Medline, Embase, and ISI Web of Science, using the search terms social 

cognition, theory of mind, emotion recognition, attributional style, social 

knowledge, social perception, empathy, at risk mental state, clinical high risk, 

psychosis prodrome, and ultra high risk. The pooled effect size (Cohens D) and the 

effect sizes for each domain of social cognition were calculated. A random effects 

model with 95 % confidence intervals was used. 

 

Results: Seventeen studies were included in the analysis. The overall significant 

effect was of medium magnitude (d = 0.52, 95 % Cl = 0.380.65). No moderator 

effects were found for age, gender and sample size. Sub-analyses demonstrated 

that individuals in the UHR phase show significant moderate deficits in affect 

recognition and affect discrimination in faces as well as in voices and in verbal 

Theory of Mind (TOM). Due to an insufficient amount of studies, we did not 

calculate an effect size for attributional bias and social perception/ knowledge. A 

majority of studies did not find a correlation between social cognition deficits and 

transition to psychosis, which may suggest that social cognition in general is not a 

useful marker for the development of psychosis. However some studies suggest the 

possible predictive value of verbal TOM and the recognition of specific emotions 

in faces for the transition into psychosis. More research is needed on these 

subjects. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15494_Donkersgoed_BNW.indd   22 26-04-18   09:30
        



SOCIAL COGNITION AND RISK FOR PSYCHOSIS 

23 

 

Introduction 

 
Early signs of psychosis can be present several years before the actual onset of 

ill-ness. Many individuals show a decline in social functioning before onset 

(MacBeth & Gumley, 2008). Other signs that may occur prior to onset are mild 

positive symptoms, negative symptoms such as social withdrawal, depressive 

symptoms and basic symptoms such as subclinical self-experienced disturbances in 

thought, speech and perception processes Schultze-Lutter et al., 2010). People at 

heightened risk for psychosis, usually referred to as Clinical high risk (CHR), Ultra 

high risk (UHR), psychosis prodrome or At Risk Mental State (ARMS), meet the 

following criteria: presence of attenuated psychotic symptoms (APS) and/or a 

family history of schizophrenia combined with problems in functioning (Yung & 

McGorry, 2007; Bora et al., 2014) and/or presence of one or more brief limited 

intermittent psychotic symptoms (BLIPS) such as delusions or hallucinations 

(McGlashan et al., 2001). A recent meta-analysis shows that the average 1-year 

transition rate to psychosis in this UHR group was 22 %, increasing to 36 % after 

three years follow-up (Fusar-Poli et al., 2012). 

Basic symptoms (BS) where suggested as an alternative set of criteria to detect at 

risk patients Ruhrmann et al., 2003). Basic symptoms consist of subclinical subtle 

disturbances in stress tolerance, affect, thinking, speech, drive, perception and 

motor action (Gross, 1989; Kosterktter et al., 1997) appearing before the 

appearance 

of APS or BLIPS, thus allowing for detection of at risk patients at an earlier stage. 

There is accumulating evidence that the onset of psychosis can be prevented by 

intervening in this risk phase (Morrison et al., 2004; Amminger et al., 2010; Ising et 

al., 2014) and treatment in the early stages of schizophrenia is critical to the 

progression of the disease (Chiliza et al., 2012; Marshall et al., 2005; Perkins et al., 

2005). Given the high number of false positives, it is difficult to predict which 

individuals in the UHR group will develop psychosis on the basis of their clinical 

features (Fusar-Poli & Borgwardt, 2012). Therefore there is a clear need for better 

prediction models that can be used to help clinicians identify a subgroup of 

subjects that will benefit most from preventive interventions (Fusar-Poli et al., 2012). 

In the past decade markers for the development of psychosis have been studied, 

to optimize the detection of people in the prodromal phase. Several clinical 

models have been proposed to further increase the validity of prediction of 

transition to psychosis in the UHR group (Ruhrmann et al., 2010; Nieman et al., 

2014). 

One possible marker of a liability for psychosis is social cognition (Thompson et al., 

2011), which is defined as the perception, interpretation and processing of social 

information (Ostrom, 1984). Impaired social cognition is considered to result in 

poor social functioning, a well-established risk factor for transition to psychosis 

(Gee & Cannon, 2011). Expert surveys identified four core domains of social 

cognition in schizophrenia research (Pinkham et al., 2014): emotional perception 

and processing, in particular the recognition of facial and vocal affect (Edwards 

et al., 2001; Hoekert et al., 2007), social perception and knowledge, such as 

decoding of nonverbal communication and social cue recognition (Ihnen et al., 
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1998), theory of mind (TOM), the mental capacity to infer one’s own and other 

mental states, with subdomains verbal and visual TOM (Brüne, 2005; Sprong et al., 

2007) and attributional style, the tendency to attribute the cause of events to the 

self, others or the environment (Lee et al., 2004; Langdon et al., 2010). 

Impairments in all of these domains have been consistently found in the acute 

phase of psychosis as well as in the remission phase (Mehta et al., 2013) and in 

patients with chronic schizophrenia as well as patients with first onset psychosis 

(Mazza et al., 2012). Furthermore, a recent meta-analysis found that adult first 

degree relatives of people with schizophrenia show moderate difficulties in social 

cognition (Lavoie et al., 2013) and a recent meta-analysis on theory of mind in 

participants in the UHR phase showed significant, moderate effect sizes (Bora & 

Pantalis, 2013). In the current meta-analysis we aimed to investigate whether 

performance on measures of social cognition is already impaired in the at risk 

phase. We limited our analyses to studies that used the UHR criteria for inclusion, 

as most studies on social cognition in the at risk phase use these criteria and 

inclusion of both UHR and BS may yield an overly heterogeneous sample and 

hence complicate interpretation. 

Two previous reviews on social cognition and at risk participants were found. 

Thompson et al. (2011) used a qualitative approach and reviewed seven studies 

(published before 2011) on social cognition in people at clinical ultra high risk of 

psychosis, concluding that deficits in social cognitive abilities do appear to be 

present in the UHR population. Lee et al. (2015) performed a meta-analysis on 

social cognition in UHR patients and BS patients taken together as one group. 

They investigated the four general domains of social cognition as stated by 

Pinkham et al. (2014), and found that deficits in social cognitive abilities are 

present in the at risk population. 

Our meta-analysis adds to the previous one by selecting a more homogeneous 

sample and by conducting additional, more fine-grained analyses to the four 

domains of social cognition by examining whether specific impairments occur for 

prosodic or facial affect recognition and verbal or visual TOM. We also include 

three additional studies that appeared after the meta-analysis by Lee et al. 

(Corigliano et al., 2014; Corcoran et al., 2015; Lee et al., 2015) and we conduct 

a comprehensive qualitative evaluation of social cognition and transition to 

psychosis. Finally, we investigate whether potential moderators (age, sex, IQ, 

sample size) influence general social cognition in UHR participants. 
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Methods 

 
Selection of studies 
 
A literature search was performed by three independent researchers (RD, RN,MP) in 

PubMed, PsychINFO, Medline, Embase, Picarta and ISI Web of Science published 

between January 1970 and July 2015, using the following search terms in all 

possible combinations: social cognition, theory of mind, emotion recognition, 

attributional style, social knowledge, social perception, empathy, at risk mental 

state, clinical high risk, psychosis prodrome, and ultra high risk. A first selection was 

made based on the title of the studies followed by a second selection based on 

the abstract of the remaining articles. Lastly the full articles were examined to 

determine the final selection to be included into the meta-analysis. A cross-

reference search of eligible articles was conducted to identify additional studies 

not found in the electronic search. 

 
Inclusion criteria 

 
Inclusion criteria were: a) UHR was defined in line with the criteria of Yung and 

McGorry (2007), b) individuals in the UHR phase were help-seeking, c) a healthy 

control group was included, d) at least one social cognitive test was 

administered. 

For the research question regarding transition into psychosis, we used the same 

criteria, but we did not exclude studies without a healthy control group. 

 

Statistical analysis 
 
An effect size was computed for each social cognitive test result, using software 

developed by Wilson (2010). For each study, one effect size was calculated for 

each cognitive domain: when multiple tests for the same social cognitive domain 

were used, the results were combined into one mean effect to ensure all studies 

contributed equally to the total effect size of the social cognitive domain. The 

analyses where performed with the program Review Manager 5.0, developed by 

the Cochrane Collaboration. Effect sizes where weighted by their standard error 

to ensure that larger studies had more weight in the mean effect size across 

studies. Because of the variance in measurements and because the underlying 

concepts are not unequivocal, a random effects model was used. Overall effect 

size was calculated and represented in a forest plot, as well as the effect size of 

each study. Mean effect size, standard error, 95 % confidence interval, 

corresponding z-value and significance level are reported. Variability in outcome 

of studies caused by clinical and methodological diversity of the studies was 

tested with Chi-square tests. We performed an Eggers test (Egger et al., 1997) to 

investigate whether publication bias was present, using a regression analysis with 
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the standard normal deviate (Cohens D/SE) as a dependent variable and the 

precision (1/SE) as an independent variable. 

We planned to evaluate the potential moderating influence on effect size of age 

and gender using categorical models (Chi square). These factors were chosen 

given that social cognition was associated with age, gender an IQ in previous 

studies (Blakemore, 2008; Lawrence et al., 2015; Corcoran et al., 1997). 

Unfortunately, the moderating effect of IQ could not be calculated as not enough 

data were provided in the articles. We investigated sample size as an additional 

moderator as smaller samples provide a greater risk of finding a false positive 

result. We separated the included studies in two groups based on each factor, 

calculated the mean effect size of each group and tested the significance of the 

difference between the mean effect sizes using ANOVA-analysis. 

 

Results 
 
Literature search 
 

The literature search based on title resulted in 389 abstracts. See Fig 1 for a flow 

diagram of the search. After examination, most of the selected studies were 

excluded because they did not report on social cognition in individuals in the 

UHR phase. Thirty-six studies met the inclusion criteria based on the abstract. With 

further examination of the full text, two more studies were excluded because the 

control group consisted of help seeking controls instead of healthy controls 

(Addington et al., 2012; Healey et al., 2013). Three studies were omitted because 

necessary data for meta-analysis (mean and standard deviation of the separate 

groups or change scores) were not provided in the paper, and could not be 

obtained upon request (Chung et al., 2008; Gee et al., 2012; Kohler et al., 2014). 

Four studies were excluded for the first research questions due to a research 

design without a control group (Allott et al., 2014; Barbato et al., 2013; 

Bartholomeusz et al. 2014; Yong et al., 2014). One of these studies (Allot et al., 

2014) reported on conversion to psychosis and was therefore included in the 

analysis of the possible prediction of psychosis with social cognition. Two studies 

(Amminger et al., 2012; Kim et al., 2011) were excluded because they reported on 

the same data as another included study (Amminger et al., 2012: Hur et al., 2013), 

we included the most recent studies, since they provided the necessary data and 

included more participants. Seven more studies were omitted because the  

included participants did not meet the UHR criteria for this analysis: two studies 

selected the UHR participants based on cognitive disturbances (Brüne et al., 

2011; Van Rijn et al., 2011); another study included participants with familial high 

risk without functional decline (Eack et al., 2010); one study included all help-

seeking individuals without selection based on symptoms (Guastella et al., 2013); 

one study included schizophrenia patients and no at risk group (Schenkel et al., 

2005); one study included participants with a history of psychosis in the at risk 

group (Szily et al., 2013) and one study included non-help seeking persons in the 

UHR group (Marjoram et al., 2006). Finally, one more article was excluded 
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because it examined the processing of facial features (the ability of participant s 

to discriminate between different faces) instead of the recognition of affect in 

faces (Kim et al., 2010). Eventually, seventeen studies were selected for this 

analysis. All studies were published between 2006 and 2015 and a total of 793 

individuals in the UHR phase and 630 in the control condition were included. For 

an overview of the included studies, see Table 1. 

 

 

 
 

Figure 1. PRISMA flow diagram of the literature search. 
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Measuring social cognition 
 
Nine studies reported longitudinal data on the transition of UHR individuals to 

psychosis and the possible predictive value of social cognition for transition. Four 

studies examined Theory of Mind, four articles examined affect recognition, one 

study investigated attributional style and one study examined social perception 

(trustworthiness task) . Not enough data were available to perform a meta-

analysis to compare social cognitive performance between converters and non-

converters across studies. We evaluated the studies qualitatively. 

Three out of the four studies on Theory of Mind (Healey et al., 2013; Gill et al., 

2014; Stanford et al., 2011) did not find significant differences on baseline data 

between converters and non-converters after controlling for symptoms, IQ and 

age. This was the case for verbal (Strange Stories task, VSIT) and visual (Cartoon 

task, Eyes task) TOM tasks. This indicates that TOM does not predict transition 

into psychosis and is not useful as marker for the prediction of onset. One study 

on TOM (Kim et al., 2011) did find that a verbal TOM task (False Belief task) 

predicted conversion, however converters in this study had a significant lower IQ 

score than non-converters and the control group was better educated than the 

UHR group. 

Two (Addington et al., 2012; Allott et al., 2014) out of three studies that 

investigated the difference in prosodic affect recognition between converters and 

non-converters at baseline did not find a significant effect. The third study 

(Corcoran et al, 2015; did not include enough participants that fulfilled the 

prosodic affect recognition task (2 converters) to be able to analyze the effect. 

Two studies (Addington et al., 2012; Pinkham et al., 2007) did not find a 

significant difference on facial affect recognition and discrimination at baseline 

between converters and non-converters. However, one study (Corcoran et al., 

2015) did find a clear difference for affect recognition as well as affect 

discrimination. Whereas there was no difference between the total at risk group 

and the control group, the authors did find a significant difference between 

converters and non-converters/controls. Converters where less accurate in the 

recognition of fear and anger. They labeled more emotion al faces as neutral in 

comparison to the non-converter group. A second study Allott et al., 2014) found 

a significant difference between converters and non-converters in identifying 

neutral and fearful faces. In this study, converters mislabeled neutral faces as 

fearful, after controlling for symptoms, functioning and age. A study on social 

perception (Healey et al., 2013) and attributional style (DeVylder et al., 2013) did 

not find any difference between converters and non-converters at baseline. 

 

Overall difference social cognition in UHR vs healthy controls 
 

The significant mean weighted effect size of all seventeen studies on the 

difference in social cognition in UHR versus healthy controls is 0.52 (95 % Cl = 

0.380.65). This is a medium effect size, according to Cohens nomenclature and 

this effect size is significant (Z = 7.56, p <0.00001). The forest plot of this analysis 

is represented in Fig 2. 
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Figure 2. Forest plot of Social Cognition in UHR versus healthy controls. 
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Publication bias is not likely, as revealed by the Eggers test (F = 2.26; P >0.1). The 

Chi-square test was statistically significant and indicates heterogeneity; results 

must be interpreted with caution. The heterogeneity may be due to moderating 

factors, we intended to identify these possible factors using a moderator analysis 

(next paragraph). Another possible explanation for the heterogeneity may be the 

inclusion of several different constructs of social cognition in this meta-analysis. We 

therefore proceeded by splitting the studies into four subgroups based on 

previous literature: Affect recognition/discrimination, Theory of Mind, Attribution 

and Social perception/ knowledge. 

 

Effect of moderators 
 

The results of the moderator analyses are shown in Table 2. All effect sizes 

remained significant. The median split for age was 20 years and for number of 

participants the split was set on 50 participants. No significant moderator effects 

were found for age, number of subjects and gender. Unfortunately the moderating 

effect of IQ could not be studied due to the small number of studies reporting 

sufficient data. 
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Table 2. Moderator analyses. 
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Affect recognition and discrimination 
 
Ten studies reported on affect recognition in UHR participants and healthy 

controls (Table 1). All ten studies investigated the recognition of emotion in faces; 

three articles also examined the ability to recognize emotions in voices (Corcoran 

et al., 2015; Amminger et al., 2012; Thompson et al., 2012). Affect recognition was 

the primary outcome in all articles except for Seifert et al. (2008) who used the 

task in an fMRI study. All studies investigated affect recognition (to be able to 

name the appropriate emotion when a facial expression is shown), three studies 

also investigated affect discrimination (the ability to see if two facial expressions 

show the same or a different emotion) (Corcoran et al., 2015; Pinkham et al., 2007; 

Addington et al., 2008). For the calculation of the total effect size, subtests where 

combined into one mean effect size before they were entered into the analysis to 

ensure independent observations (Corcoran et al., 2015; Amminger et al., 2012; 

Pinkham et al., 2007; Thompson et al., 2012; Seifert et al., 2008; Addington et al., 

2008; Comparelli et al., 2013). The significant (Z = 4.13; P <0.0001) mean effect 

size of the studies was medium according to Cohens nomenclature (d = 0.46, 95 % 

Cl = 0.24, 0.69) (Fig 3), with lower affect recognition in the at risk group. The Chi-

square test was significant, which indicates that substantial heterogeneity is 

present. When we omitted the discrimination tasks and only included the ten 

recognition tasks, the significant mean effect size (Z = 4.21; P <0.0001) was 

approximately the same (d = 0.47, 95 % Cl = 0.25, 0.69), with lower affect 

recognition in the at risk group. The Chi-square test was still significant. 
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Figure 3. Forest plot of affect recognition in UHR versus healthy controls. 
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Only three studies investigated affect discrimination, therefore we did not 

calculate the effect size of this subgroup. Two out of three of the studies 

investigated if patients could see if two faces showed the same or a different 

emotion, and both studies did not find a significant difference between UHR 

patients and healthy controls (Pinkham et al., 2007; Addington et al., 2008). The 

third study (Corcoran et al., 2015) took a slightly different approach and 

investigated if participants could discriminate which of two faces showed a more 

intense expression of the same emotion. This study did find a significant difference 

between the healthy controls and the UHR patients. More research into emotion 

discrimination is needed. 

When we looked at the facial affect recognition tasks only, the significant effect 

size (Z = 4.47; P <0.00001) stayed approximately the same (d = 0.48, 95 % Cl = 

0.27, 0.69) with lower facial affect recognition in the UHR group. The Chi-square 

test was still significant. Only three studies (Corcoran et al., 2015; Amminger et al., 

2012; Thompson et al., 2012) reported on prosodic emotion recognition, which is 

not enough to calculate a mean effect size. All three articles found a significant 

lower score on prosodic emotion recognition in UHR participants in comparison to 

healthy controls. More research is needed on this subject. 

 

Theory of mind 
 
Seven studies investigated Theory of Mind (TOM) in participants in the UHR phase  

(Table 1). TOM was the primary outcome for all studies. Verbal tasks (False Belief 

task, Strange Story task, the Awareness of Social Inference task and Hinting task) 

as well as visual tasks (Cartoon task, Reading the Eyes task, Visual Jokes task) 

were used in the studies. Multiple tests within one study where combined into one 

mean effect size before entering into the analysis to ensure independent 

observations (Hur et al., 2013; Stanford et al., 2011; Thompson et al., 2012). The 

significant (Z = 3.47; P 0.0005) mean effect size of the studies was medium 

according to Cohens nomenclature (d = 0.44, 0.19, 0.68) (Fig 4). The Chi-square 

test for homogeneity was significant, which indicates the presence of considerable 

variability in outcome. This may be caused by clinical and methodological 

diversity of the studies. The results must therefore be interpreted with caution. We 

performed a meta-analysis on the subgroups verbal TOM and visual TOM. The 

medium (d = 0.52; 95 % Cl = 0.30, 0.74) total effect size of the five verbal TOM 

tasks was significant (Z = 4.61, P = 0.00001) and the Chi square test was not 

significant. The mean effect size of the five visual TOM tasks was medium (d = 0.33, 

95 % Cl = 0.03, 0.68) and not significant (Z = 1.83; P = 0.07). The Chi square test 

was significant for this subsample. 
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Figure 4. Forest plot of Theory of Mind in UHR versus healthy controls. 
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Attribution style 
 

Only three studies where found on attribution style and individuals in the UHR 

phase (Table 1). Because of the low amount of studies on this subject, we did not 

calculate a pooled effect size but investigated the studies separately. Thompson 

et al. (2013) and DeVylder et al. (2013) investigated the extent in which 

individuals tended to attribute the cause of an event to external causes 

(externalizing bias). An et al. (2010) and DeVylder et al. (2013) investigated the 

extent in which individuals tended to attribute the cause of a negative event to 

other people (personalizing bias). For both the externalizing and the personalizing 

bias, one study found a significant effect and the other study did not find any 

effect. Clearly, more research is needed on this subject before any conclusions 

can be made. 

 

Social perception/social knowledge 
 
Three studies investigated social perception/knowledge in UHR participants (Table 

1). All studies used very different measurement instruments and examined different 

elements of social perception/knowledge: managing emotions and the emotions of 

others in social situations (Thompson et al., 2012), how to estimate the 

trustworthiness of strangers (Couture et al., 2008) and how to understand social 

relationships, based on relational models theory (Green et al., 2012). Because of 

the low amount of studies on this subject and the diversity of the used 

measurement scales, we did not calculate a pooled effect size but investigated 

the studies separately. 

Discussion 

 
In addition to previous work (Thompson et al., 2011; Lee et al., 2015) we 

performed a meta-analysis of published studies to examine the evidence 

regarding impaired social cognition in individuals at risk of psychosis. We chose to 

only include studies that defined at risk patients using UHR criteria of Yung and 

McGorry (2007), to ensure a homogeneous sample. In agreement with previous 

studies (Thompson et al., 2011; Lee et al., 2015) we found evidence for significant 

impairment of social cognition in the UHR group, with effect sizes in the moderate 

range, which is comparable to the severity of other cognitive deficits in 

participants in the UHR phase (Bora et al., 2014; Fusar-Poli et al., 2012; Giuliano 

et al., 2012). There was substantial heterogeneity of effect sizes. No moderator 

effect was found for age, gender or sample size. Not enough data were available 

to calculate the possible moderator effect of IQ. 

Sub analyses for affect recognition showed that UHR participants demonstrate 

significant moderate deficits in affect recognition in faces. Not enough studies 

were published to perform an analysis of prosodic affect recognition tasks, but the 

three studies that were found all reported problems in recognizing emotions in 
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voices for UHR participants in comparison to controls. More research on this 

subject is needed. Furthermore, sub analyses showed that UHR patients have 

problems with recognizing emotions, whereas it is not clear if they have the same 

difficulties in discriminating between twee different emotions. The two studies that 

were found on this subject did not find a significant difference between the UHR 

group and controls. A possible explanation for this result can be that the emotion 

discrimination task is less difficult than the emotion identification task (Addington 

et al., 2006). It is possible that people at risk of psychosis do not experience 

difficulties in discriminating between two different emotions, however they possibly 

do have difficulties in differentiating between intense or less intense versions of the 

same emotions, as one study found (Corcoran et al. 2015). More research is 

needed on this subject. 

Sub analyses of TOM showed significant problems with verbal TOM tasks in UHR 

participants in comparison to healthy controls. A moderate effect was found for 

visual TOM, but this effect was not significant. This is not in line with a previous 

meta-analysis on TOM in participants in the UHR phase (Bora & Pantalis 2013), 

where significant moderate effect sizes for visual TOM where found (d = 0.40, 95 % 

Cl = 0.140.70; Z = 2.94, P = 0.003). The same articles as used in this meta-analysis 

were used in their study, except for Kim et al. (2011). This article is the precursor 

of Hur et al. (2013) that we included. The samples were drawn from the same 

participant pool in both articles, but Hur included more participants resulting in a 

higher weight of the results of this study. Bora et al. also used data from Ohmuro 

et al. (2012) that were presented at a conference, while conference data did not 

meet our inclusion criteria. A lack of power might be accountable for the absence 

of a significant effect for visual TOM in our study, given that the pooled ES 

approached significance (P = 0.07). Another possible explanation for the 

difference in outcome in verbal and visual TOM is that verbal TOM tasks require 

more cognitive effort in comparison to visual TOM tasks. Verbal tasks ask for the 

ability to process a lot of verbal information such as large amounts of written 

texts. These tasks also correlate highly with general cognitive functioning (2013). 

Thus verbal TOM tasks might be challenging for people in the UHR phase due to 

problems in general cognitive functioning. More research is needed on visual TOM 

tasks to determine if only verbal TOM is affected. 

Three studies where found regarding attributional style in participants in the UHR 

phase, with different results. For both the externalizing and the personalizing bias, 

one study found a significant effect and the other study did not find any effect. A 

possible explanation for these different outcomes is that the studies used different 

measurement instruments and measured different constructs of attributional style. 

Clearly, more research is needed on this subject before any conclusions can be 

made. 

All three included studies on social perception used very different measurement 

instruments and examined different elements of social perception/knowledge. 

Therefore we decided not to calculate a pooled effect size for this subdomain. As 

both social perception and social knowledge are severely impaired in patients 

with schizophrenia (Savla et al., 2013), further research is needed on this subject 

to investigate the extent and nature of impairments in this domain for individuals in 

the UHR phase. 
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problems in general cognitive functioning. More research is needed on visual TOM 

tasks to determine if only verbal TOM is affected. 

Three studies where found regarding attributional style in participants in the UHR 

phase, with different results. For both the externalizing and the personalizing bias, 

one study found a significant effect and the other study did not find any effect. A 

possible explanation for these different outcomes is that the studies used different 

measurement instruments and measured different constructs of attributional style. 

Clearly, more research is needed on this subject before any conclusions can be 

made. 

All three included studies on social perception used very different measurement 

instruments and examined different elements of social perception/knowledge. 

Therefore we decided not to calculate a pooled effect size for this subdomain. As 

both social perception and social knowledge are severely impaired in patients 

with schizophrenia (Savla et al., 2013), further research is needed on this subject 

to investigate the extent and nature of impairments in this domain for individuals in 

the UHR phase. 
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A recent meta-analysis in social cognition in people with schizophrenia (Savla et 

al., 2013) revealed large effects on emotion perception and TOM, among others. 

This may suggest that UHR groups perform better than schizophrenia patients, but 

worse than healthy controls as would be expected on the basis of previous 

findings regarding cognitive functioning and UHR participants (Seidman et al., 

2010). 

Not enough data were available to perform a meta-analysis to compare social 

cognitive performance between converters and non-converters across studies. We 

evaluated the studies qualitatively. Verbal as well as visual Theory of Mind did 

not seem to predict transition into psychosis, as three out of four studies did not 

find any differences between converters and non-converters at baseline after 

controlling for symptoms, IQ and age. The one study that did find a verbal TOM 

task to predict conversion (Kim et al., 2011) did not control for IQ and converters 

had a significant lower IQ score than non-converters at baseline. The lower 

performance of the converters in this study may therefore be caused by lower 

general cognitive function instead of specific TOM problems, as the verbal 

information processing that is required for verbal TOM tasks may be challenging 

for participants with lower IQ scores. 

First studies on prosodic affect recognition as a predictor of transition found no 

significant differences between converters and non-converters at baseline. Results 

on facial affect recognition are less clear. Most studies did not find any difference 

between converters and non-converters on overall affect recognition in faces. 

However, two studies showed significant problems of converters with recognizing 

specific emotions, in particular fear and anger, in comparison to non-converters at 

baseline. More studies are needed on this subject and the possible problems with 

the recognition of specific emotions need to be taken into account. The two 

studies on attributional style and social perception did not find any significant 

differences between converters and non-converters at baseline. More longitudinal 

studies are needed to clarify the possible predictive value of these domains of 

social cognition for transition. 

With the current quantitative integration of published findings, we aimed to 

investigate whether the four social cognitive subdomains as identified by Pinkham 

et al. (2014) are impaired in the UHR phase. Pinkham et al. additionally 

highlighted empathy as an area of importance within the field of social cognition 

and psychosis, but did not nominate this construct as a separate domain of 

social cognition, due to the possible overlap of the cognitive elements of empathy 

with Theory of Mind. As many authors present empathy as a separated construct 

(Shamay-Tsoory, 2011) and as several instruments measure empathy specifically 

(Zaki et al., 2008; Davis, 1980), additional research is needed at a fundamental 

level to identify the possible overlap and unique elements of these domains of 

social cognition. 

A number of limitations of our study should be noted. Since only three studies on 

attributional style and four very different studies on social perception were found, 

more research is needed on these subjects before any conclusions can be drawn 

on impairment in the UHR phase. More research on the association of impaired 

social cognition in the UHR phase with actual transition into psychosis is needed 

to determine the clinical consequences of impaired social cognition in the UHR 

15494_Donkersgoed_BNW.indd   39 26-04-18   09:30

SOCIAL COGNITION AND RISK FOR PSYCHOSIS 

39 

 

A recent meta-analysis in social cognition in people with schizophrenia (Savla et 

al., 2013) revealed large effects on emotion perception and TOM, among others. 

This may suggest that UHR groups perform better than schizophrenia patients, but 

worse than healthy controls as would be expected on the basis of previous 

findings regarding cognitive functioning and UHR participants (Seidman et al., 

2010). 

Not enough data were available to perform a meta-analysis to compare social 

cognitive performance between converters and non-converters across studies. We 

evaluated the studies qualitatively. Verbal as well as visual Theory of Mind did 

not seem to predict transition into psychosis, as three out of four studies did not 

find any differences between converters and non-converters at baseline after 

controlling for symptoms, IQ and age. The one study that did find a verbal TOM 

task to predict conversion (Kim et al., 2011) did not control for IQ and converters 

had a significant lower IQ score than non-converters at baseline. The lower 

performance of the converters in this study may therefore be caused by lower 

general cognitive function instead of specific TOM problems, as the verbal 

information processing that is required for verbal TOM tasks may be challenging 

for participants with lower IQ scores. 

First studies on prosodic affect recognition as a predictor of transition found no 

significant differences between converters and non-converters at baseline. Results 

on facial affect recognition are less clear. Most studies did not find any difference 

between converters and non-converters on overall affect recognition in faces. 

However, two studies showed significant problems of converters with recognizing 

specific emotions, in particular fear and anger, in comparison to non-converters at 

baseline. More studies are needed on this subject and the possible problems with 

the recognition of specific emotions need to be taken into account. The two 

studies on attributional style and social perception did not find any significant 

differences between converters and non-converters at baseline. More longitudinal 

studies are needed to clarify the possible predictive value of these domains of 

social cognition for transition. 

With the current quantitative integration of published findings, we aimed to 

investigate whether the four social cognitive subdomains as identified by Pinkham 

et al. (2014) are impaired in the UHR phase. Pinkham et al. additionally 

highlighted empathy as an area of importance within the field of social cognition 

and psychosis, but did not nominate this construct as a separate domain of 

social cognition, due to the possible overlap of the cognitive elements of empathy 

with Theory of Mind. As many authors present empathy as a separated construct 

(Shamay-Tsoory, 2011) and as several instruments measure empathy specifically 

(Zaki et al., 2008; Davis, 1980), additional research is needed at a fundamental 

level to identify the possible overlap and unique elements of these domains of 

social cognition. 

A number of limitations of our study should be noted. Since only three studies on 

attributional style and four very different studies on social perception were found, 

more research is needed on these subjects before any conclusions can be drawn 

on impairment in the UHR phase. More research on the association of impaired 

social cognition in the UHR phase with actual transition into psychosis is needed 

to determine the clinical consequences of impaired social cognition in the UHR 

15494_Donkersgoed_BNW.indd   39 26-04-18   09:30
        



CHAPTER 2 

40 

 

phase. 

There is some evidence for social cognition to be significantly influenced by IQ 

(Hur et al., 2013; Stanford et al., 2011). It would therefore be useful to compare 

studies that include IQ or education level into the analysis as a covariate with 

studies that do not include these factors as covariates. Unfortunately, the 

necessary data to perform this analysis (F value or d after correction for IQ) was 

not provided in the articles included in this study. The studies that did include IQ 

as a covariate did not find a different effect before and after correction for IQ. 

Further research is needed on this subject. A general limitation of meta-analysis is 

the dependence on methodology of published studies. The diversity in 

measurements used in the studies was large and the psychometric properties of 

most of the used instruments are unknown. As Pinkham et al. (2014) have stated; 

there is a clear need for studies designed to assess the psychometric properties of 

social cognition measurement instruments. 
 

Conclusion 
 

This meta-analysis reveals consistent impairments in social cognition in people in 

the UHR phase, in comparison to healthy controls. Significant deficits are detected 

in affect recognition and verbal TOM. We did not calculate the effect sizes for 

social cognition/knowledge and attributional style as more studies are needed for 

these subdomains. No moderator effects were found for age, gender and sample 

size. A majority of studies did not find a correlation between social cognition 

deficits and transition to psychosis, after controlling for IQ, education and 

baseline symptoms, which may suggest that social cognition in general is not a 

useful marker for the development of psychosis. However some studies suggest the 

possible predictive value of more specific forms of social cognition, in particular 

verbal TOM and the recognition of specific emotions in faces for the transition 

into psychosis. 
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