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A B S T R A C T   

Face and emotion recognition are crucial components of social cognition. We aimed to compare them in patients 
diagnosed with schizophrenia (SCZ), ultra-high risk for psychosis (UHR), unaffected siblings of schizophrenia 
patients (SIB), and healthy controls (HC). Methods: One hundred sixty-six participants (45 SCZ, 14 UHR, 45 SIB, 
and 62 HC) were interviewed with the Structured Clinical Interview for DSM-5 (SCID-5). Positive and Negative 
syndrome scale (PANSS), PennCNB Facial Memory (CPF), and Emotion Recognition Task (ER40) were applied. 
Results: In CPF, SCZ performed significantly lower than SIB and HC. SIB was also significantly lower than HC for 
total correct responses. The sample size of the UHR group was small, and the statistical comparisons did not 
reach a significance, however, a trend towards decreased performance between the SCZ and SIB was found. In 
ER40, SCZ performed significantly lower than HC and SIB in all domains, except for the insignificant findings for 
angry ER between SIB and SCZ. SIB also performed significantly lower than HC for angry, negative, and total ER. 
UHR was similar to SCZ for happy and sad ER and performed significantly lower than HC for happy ER. The 
effect of SCZ diagnosis on the efficiency of CPF and ER40 was significant when corrected for age and education. 
For SCZ, PANSS also significantly affected the CPF and ER40. Conclusion: Our findings suggest varying levels of 
face and emotion recognition deficits in individuals with SCZ, UHR, and SIB. Face and emotion recognition 
deficits are promising schizophrenia endophenotypes related to social cognition.   

1. Introduction 

In addition to positive and negative symptoms, social cognition, 
defined as the mental processes underlying social interactions such as 
perceiving, interpreting, and reacting to others, is among the core fea-
tures of schizophrenia, that appear in the prodromal period of the dis-
order and remain stable over the clinical course (Pinkham et al., 2005; 
Pinkham et al., 2007; Addington et al., 2008; Green et al., 2008). 
Improvement in social cognitive abilities is associated with an increase 
in overall functionality in SCZ (Halverson et al., 2019; Vaskinn and 
Horan, 2020) and individuals with ultra-high risk of psychosis (UHR) 
(Haining et al., 2020). 

Patients with SCZ have deficits in face recognition (identifying 
whether two faces are the same or different) and emotion processing 

(emotion recognition, discrimination, and grading) (Addington and 
Addington, 1998; Addington et al., 2006) which are two social cognitive 
skills that are central to social interaction (Baudouin et al., 2002; Bediou 
et al., 2007; Ventura et al., 2013; Bortolon et al., 2015). Face recognition 
involves processing non-emotional information about facial features 
(such as gender, age, or identity), recognizing known faces, and dis-
tinguishing new faces (Green et al., 2015). Several studies have 
demonstrated that face recognition performance in SCZ is largely 
impaired. Still, some others did not show any deterioration (Addington 
and Addington, 1998; Hooker and Park, 2002; Hall and Matsumoto, 
2004; Scholten et al., 2005; Van’t Wout et al., 2007). The heterogeneity 
in the findings of the studies may stem from different designs including 
patient selection, tools used for assessment of face recognition, other 
cognitive dysfunctions such as memory impairments and cultural 
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differences. Patients with SCZ also demonstrated significant impairment 
in face memory tests (Sachs et al., 2004; Calkins et al., 2005; Silver et al., 
2009). To ascertain the universality of this discovery and to investigate 
its manifestation across diverse cultures, it is essential to replicate these 
studies in various countries for cross-cultural generalizability. Face 
recognition and visual perception may vary across cultures (Blais et al., 
2021) and the relation with psychopathology in different cultures needs 
to be assessed. 

In addition to recognizing faces, patients with SCZ have considerable 
difficulties in recognizing, naming, and distinguishing emotions in the 
facial expressions of others, especially in the recognition of negative 
emotions such as sadness, fear, and anger (Gao et al., 2021). Some 
studies examining the relationship between clinical symptoms and 
emotion recognition from facial expression suggest that it may be 
associated with positive and negative symptoms (Addington and 
Addington, 1998; Tsoi et al., 2008; Kohler et al., 2010; Oliver, Haltigan 
et al., 2019). But, longitudinal studies have shown that these deficits can 
be seen both in patients with first-episode psychosis and those with a 
chronic course (Addington et al., 2006). First-episode psychosis patients 
had worse results in recognizing fear and sadness than those with mood 
disorders with psychotic features or controls (Edwards et al., 2001). In a 
similar vein, patients with SCZ in remission performed lower in naming 
emotions and predicting emotion intensity compared to patients with 
bipolar disorder (Addington and Addington, 1998). However, to the best 
of our knowledge, only one study explored the differences in emotion 
recognition among SCZ, UHR, familial risk, and healthy control groups 
(Tikka et al., 2020). To investigate the relationship between this dif-
ference and the stages of disease development and whether it is an 
endophenotype, higher number of studies are needed and it is necessary 
to compare these groups together. 

It has been suggested that the impairment in recognizing emotion 
from facial expression might reflect an endophenotype that predisposes 
to SCZ. Facial emotion recognition skills are found to be impaired in 
unaffected relatives compared with the control group (Kee et al., 2004; 
Bediou et al., 2007; Leppanen et al., 2008; Erol et al., 2010), even 
though some studies reported no significant differences (Bolte and 
Poustka, 2003; Tikka et al., 2020). An earlier meta-analysis study that 
pooled studies using various tasks for face recognition reported decrease 
in emotional processing in familial risk groups (Lavoie et al., 2013). 
Furthermore, the neurodevelopmental model of SCZ suggests that some 
deficits may exist before the onset of the disease (Marenco and Wein-
berger, 2000). Accordingly, if the deficits in emotion recognition and 
face recognition represent susceptibility to SCZ, they might also be 
apparent in individuals at increased risk for psychosis. One meta- 
analysis study that focused on the social cognitive deficits in UHR 
underlined the limited number and heterogeneity of the studies on this 
topic and reported lower facial affect recognition compared to controls 
in UHR (Van Donkersgoed et al., 2015). In light of the contradictory 
findings of the current literature, further research is warranted. 

In this study, we aimed to explore the impairments in face memory 
and emotion recognition at different levels of vulnerability to psychosis 
and in psychosis. Our primary objective was to explore impairments in 
face memory and emotion recognition in psychosis and at different 
levels of vulnerability to psychosis. Our secondary objective was to 
analyze the correlation of cognitive task scores with positive and 
negative symptom scores in the SCZ group. We hypothesized that 
emotion recognition and face memory scores would show a gradual 
decline from healthy controls to sibling, UHR, and SCZ groups, respec-
tively. Secondly, we hypothesized that positive and negative SCZ 
symptom scores would be negatively correlated with emotion recogni-
tion and face memory scores. 

2. Materials and methods 

2.1. Participants 

Individuals with SCZ (n = 45), Ultra-High Risk for Psychosis (UHR, n 
= 14) and unaffected siblings of schizophrenia patients (SIB, n = 45) 
were recruited from patients admitted to Marmara University and 
Istanbul University School of Medicine, Departments of Psychiatry. 
Healthy matched controls (HC, n = 62) were recruited through adver-
tisements in the hospitals. Inclusion criteria for all groups were (1) 
willingness to participate in the study, (2) being between 18 and 65 
years of age, (3) not being diagnosed with a neurological disease or 
having a head trauma history, (4) not having substance or alcohol use 
disorder, and (5) ability to do basic arithmetic tasks and literacy. 

The Structured clinical interview for DSM-5 disorders (SCID-5) was 
conducted to diagnose schizophrenia. The SCZ group was confirmed to 
be in remission for at least six months. Comprehensive Assessment of At 
Risk Mental States (CAARMS) was utilized to establish the UHR group 
and consisted of individuals who met criteria for either brief limited 
intermittent psychotic symptoms (BLIPS) or attenuated psychosis or 
genetic risk plus functional deterioration (Yung et al., 2005; Yokuşoğlu 
et al., 2020). CAARMS interviews was carried out by a senior researcher 
(A.U.) A healthy matched group (HC) was assessed by Structured Clin-
ical Interview for DSM-5 (SCID-5) to exclude any probable psychiatric 
diagnosis. For HC group, having any lifetime psychiatric disorder, or 
having a first-degree relative who have been diagnosed with schizo-
phrenia were defined as the exclusion criteria. 

Of the one hundred sixty-six participants, 123 were male and 43 
were female. Mean age of the group was 32.51 ± 7.55 years. This study 
was in accordance with the Declaration of Helsinki and was approved by 
the Marmara University Medicine School Ethics Committee on Clinical 
Researches with protocol number 09.2016.461 and by the Koc Univer-
sity Ethics Committee on Biomedical Researches with the IRB number 
2017.177.IRB2.062. All participants provided written informed consent. 

2.2. Procedure 

Sociodemographic information of all participants was obtained, and 
the medical records of the patients were examined. To confirm the pa-
tient group has only diagnosis for schizophrenia and the siblings and 
control groups have no psychiatric disorder diagnosis from Axis I, a 
Structured Clinical Interview for DSM-5 (SCID-5) was applied by the 
clinicians. In addition, the Positive and Negative Syndrome Scale was 
applied to the patient group to determine the severity of the schizo-
phrenia symptoms. To confirm the UHR group and the control group, 
clinicians applied CAARMS and SCID-5, respectively. All participants 
took facial memory and emotion recognition tasks of the PennCNB 
through standardized equipment and in standard environmental 
conditions. 

2.2.1. Measures 

2.2.1.1. Semi-Structured Data Form. The participants’ sociodemo-
graphic characteristics (age, gender, educational status, marital status, 
occupation, etc.) were recorded in the sociodemographic data form 
prepared by the researchers. In addition, for the SCZ group; age at first 
diagnosis, duration of disease, number of hospitalizations, and treat-
ments used were obtained by the interview, examining files and medical 
records, and recorded in this form. 

2.2.1.2. Structured Clinical Interview for DSM-5 (SCID-5). It is a semi- 
structured interview guide to establish primary DSM-5 diagnoses. The 
clinician applied SCID-5. An approved Turkish version of SCID-5 was 
used in the study (Elbir et al., 2019). 
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2.2.1.3. Positive and Negative Syndrome Scale (PANSS). It is a structured 
interview scale consisting of three parts to evaluate positive symptoms 
(PANSS-P, 7 items), negative symptoms (PANSS-N, 7 items), and general 
psychopathology (PANSS-G, 16 items) in schizophrenia (Kay et al., 
1987). The Turkish validity and reliability study of the scale was per-
formed by Kostakoğlu et al. (Kostakoğlu et al., 1999). 

2.2.1.4. Cognitive Tasks from the Turkish version of PennCNB 
2.2.1.4.1. Penn Facial Memory Test (CPF). This task is used for 

measuring face recognition memory. The first step is to show partici-
pants 20 faces so they can remember them later on. In the second step, 
40 photos (20 new and 20 formerly seen faces) are presented to par-
ticipants for them to determine whether they have seen the face previ-
ously. To answer the question, they have four options: “definitely no,” 
“probably no,” “probably yes,” or “definitely yes” (Moore et al., 2015). 

2.2.1.4.2. Penn Emotion Recognition Task (ER40). This task is used 
for measuring identification of emotions. Ekman’s 40 facial series was 
shown to participants, and they were asked to select one answer from 
five options: happy, sad, anger, fear, and no emotions. There are eight 
different faces for each emotion in the task, half of the faces are male 
(Moore et al., 2015). For the ER40 task, three emotion subcategory 
scores are also created: positive (happy), negative (sad, anger, fear) and 
neutral. Test-retest validity of both tasks for Turkish was conducted by 
İzgi et al. (Izgi et al., 2022). Efficiency scores of tasks were calculated by 
dividing the number of correct response by the natural logarithm of the 
response time of correct answers. Only one participant’s Penn Facial 
Memory Task score from the SCZ group was excluded from further 
analysis because of non-compliance for this task. 

2.3. Statistical analysis 

The Statistical Package for Social Sciences (SPSS; Version 28.0) was 
used in data analysis. We used nonparametric tests for demographic 
characteristics; age, education level and cognitive task variables, as data 
were not normally distributed (Kolmogorov-Smirnov test, p < 0.005 for 
all variables except CPF efficiency; p = 0.2). Chi-square test was used for 
comparison of gender distribution. 

To investigate differences in CPF and ER40 scores between groups, a 
nonparametric Kruskal-Wallis test was used. Significance level for 
multiple comparisons for all pairwise groups to determine which groups 
significantly differed using Bonferroni correction was also reported. In 
addition, the relations between PANSS scores and efficiency scores of 
CPF and ER40 tasks were examined with Pearson’s correlation test. To 
test if the findings related to SCZ are due to age and education differ-
ence, we conducted a multivariate linear regression analysis to predict 
CPF efficiency and ER40 efficiency scores, by including age, education 
and having a SCZ diagnosis in the model. 

3. Results 

3.1. Sociodemographic variables across groups 

All demographic information of the groups can be found in Table 1. 
There was no difference in gender distribution among the groups 
(Table 1). UHR group was significantly younger than all other groups 
and other groups were not different for age. The mean year of education 

was significantly lower in SCZ group compared to SIB and HC groups (p 
< 0.001 for all group comparisons), however there was no significant 
difference for mean education between SCZ and UHR groups, in addition 
to UHR, SIB and controls (p > 0.05). 

3.2. Facial memory and emotion recognition scores across groups 

For all groups, CPF efficiency scores significantly correlated with 
ER40 efficiency scores (All sample: n = 163, PCC:0.63, p < 0.001; SCZ: 
n = 44, PCC:0,59, p < 0.001; UHR: n = 12, PCC:0,67, p = 0.017; SIB: n 
= 45, PCC:0,38, p = 0.009; HC: n = 62, PCC:0,35, p = 0.006). Groups 
were significantly different for all variables related to Facial Memory 
and Emotion Recognition (Table 2). 

In CPF, SCZ group scored significantly lower in true positive (CPF- 
TP) and efficiency scores and higher in false-negative (CPF-FN) scores, 
compared to SIB and HC (p < 0.005), but showed no difference with 
UHR group (Table 2, Fig. 1a). No significant difference was observed 
between UHR and SIB and HC groups. 

SCZ group scored significantly lower in total correct responses, ef-
ficiency, positive emotion recognition, neutral emotion recognition and 
all negative emotion subcategories compared to siblings and healthy 
controls (p < 0.002) (Table 2, Fig. 1). However, no difference was found 
for SCZ and UHR groups for neutral, positive (happy) and sad emotion 
recognition. Both UHR and SIB groups scored lower total correct re-
sponses compared to HC. UHR grouped differed in positive and sad 
emotion recognition, however SIB group differed in angry emotion 
recognition (Table 2, Fig. 1b). 

3.3. Effect of age and education on face and emotion recognition scores 

The multivariate linear regression analysis, including age, education 
and SCZ diagnosis, to detect if the difference related to SCZ is due to age 
and education difference in between the groups, revealed that the model 
explained 29.6 % of the variance for CPF efficiency and that the model 
was a significant predictor of the CPF efficiency ((F = 3, 164) = 22.5, p 
< 0.001). Both having a schizophrenia diagnosis and duration of edu-
cation significantly predicted CPF efficiency scores (Table 3). For ER40 
efficiency, the model explained 49.5 % of the variance and the model 
was a significant predictor of the ER40 efficiency ((F = 3, 163) = 52.3, p 
< 0.001). Both having a schizophrenia diagnosis, age and duration of 
education significantly predicted ER40 efficiency scores (Table 3). 

3.4. Correlation of facial memory and emotion recognition scores with 
PANSS scores in SCZ group 

For SCZ group, PANSS negative scores correlated negatively with 
CPF total correct responses and efficiency (P.C. coefficient: − 0,33, p =
0.03 and P.C. coefficient: − 0,37, p = 0.014, respectively). PANSS pos-
itive scores slightly and negatively correlated with CPF efficiency (P.C. 
coefficient: − 0,3, p = 0.047). PANSS total scores also significantly and 
negatively correlated with CPF total correct responses and efficiency (P. 
C. coefficient: − 0,30, p = 0.045 and P.C. coefficient: − 0,36, p = 0.015, 
respectively). 

For the SCZ group, PANSS positive scores significantly correlated 
with total correct responses and efficiency in ER40 (P.C. coefficient: 
− 0,38, p = 0.01 and P.C. coefficient: − 0,39, p = 0.008, respectively). 

Table 1 
Sociodemographic variables of participant groups.  

Groups 1Schizophrenia 2UHR 3Siblings 4Controls Total P1-2-3-4 

N 45 14 45 62 166  
Gender (female %) 20 21.4 28.9 29 25.9 0.685, χ2 = 1.488 
Age (mean ± s.d.) 35.73 ± 5.61 20.79 ± 4.1 34.04 ± 6.66 31.71 ± 7.38 32.51 ± 7.55 <0.001 
Education (years) 7.27 ± 3.19 9.57 ± 2.44 11.22 ± 3.45 11.53 ± 2.69 10.13 ± 3.51 <0.001 

Note: UHR: Ultra-high risk for psychosis. 
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PANSS negative and total scores were also significantly correlated with 
ER40 efficiency (P.C. coefficient: − 0,37, p = 0.012 and P.C. coefficient: 
− 0,34, p = 0.02, respectively), and total correct responses (P.C. coeffi-
cient: − 0,34, p = 0.025 and P.C. coefficient: − 0,33, p = 0.03, respec-
tively) to a lower extent. 

4. Discussion 

In this study where we investigated face memory and emotion 
recognition across four groups, we found that, SCZ was significantly 
different compared to SIB and HC in face recognition. SIB were also 

Table 2 
Comparison of participant groups for CPF and ER40 variables.   

1Schizophrenia (n =
44) 

2UHR (n =
14) 

3Siblings (n =
45) 

4Controls (n =
62) 

Total (n =
165) 

P1-2-3- 
4 

P1-2 P1-3 P1-4 P2- 
3 

P2- 
4 

P3-4 

CPF-TP 12,59 ± 4,03 14,86 ±
3,21 

15,42 ± 2,94 16,06 ± 2,89 14,86 ±
3,54 

<0,001 0,079 <0,001* <0,001* 0,57 0,18 0,26 

CPF-EFF 3,4 ± 0,58 3,85 ±
0,72 

3,94 ± 0,53 4,24 ± 0,5 3,9 ± 0,64 <0,001 0,14 <0,001* <0,001* 0,87 0,06 0,008* 

IFAC_TOT 26,93 ± 3,77 28,86 ±
5,1 

29,78 ± 3,44 31,89 ± 3,61 29,73 ±
4,21 

<0,001 0,04 0,002* <0,001* 0,89 0,04 0,004*    

1Schizophrenia 
(n = 45) 

2UHR 
(n = 12) 

3Siblings 
(n = 45) 

4Healthy 
(n = 62) 

Total (n 
= 164) 

P1-2-3- 
4 

P1-2 P1-3 P1-4 P2- 
3 

P2-4 P3-4 

ER40_CR 27 ± 5,84 32,83 
± 2,79 

33,38 ±
3,19 

35,13 ±
2,9 

32,25 
± 5,17 

<0,001 0,01 <0,001* <0,001* 0,5 0,015 0,005* 

ER40_EFF 3,3 ± 0,77 4,28 ±
0,37 

4,29 ±
0,46 

4,47 ±
0,42 

4,09 ±
0,73 

<0,001 0,001* <0,001* <0,001* 0,6 0,11 0,09 

ER40_NEUTRAL 5,04 ± 2,73 6,5 ±
1,88 

7,07 ±
1,34 

7 ± 1,44 6,45 ±
2,07 

<0,001 0,08 <0,001* <0,001* 0,3 0,38 0,74 

ER40_POSITIVE 
(HAPPY) 

7,27 ± 1,16 7,42 ±
0,79 

7,87 ±
0,34 

7,92 ±
0,33 

7,69 ±
0,75 

<0,001 0,95 <0,001* <0,001* 0,03 0.005* 0,44 

ER40_NEGATIVE 
(ANGRY + FEAR +
SAD) 

14,69 ± 3,7 18,92 
± 3 

18,44 ±
2,74 

20,21 ±
2,41 

18,12 
± 3,67 

<0,001 0,002* <0,001* <0,001* 0,61 0,15 0,002* 

ER40_ANGRY 4,22 ± 1,29 5,75 ±
1,14 

4,69 ±
1,31 

5,76 ±
1,54 

5,04 ±
1,53 

<0,001 0,002* 0,14 <0,001* 0,03 0,99 <0,001* 

ER40_FEAR 4,58 ± 2,29 6,83 ±
1,27 

6,71 ±
1,49 

7,02 ±
1,14 

6.25 ±
1,91 

<0,001 0,002* <0,001* <0,001* 0,84 0,73 0,37 

ER40_SAD 5,89 ± 1,48 6,33 ±
1,72 

7,04 ±
1,07 

7,44 ±
0,95 

6,82 ±
1,36 

<0,001 0.23 <0,001* <0,001* 0,22 0,012 0,04 

Note: Pairwise comparisons are not adjusted for multiple comparison. UHR: Ultra-high risk for psychosis, CPF: Penn Facial Memory Test, TP: true positive, EFF: ef-
ficiency, IFAC_TOT: Total Correct Response, ER40: Penn Emotion Recognition Task, CR: correct responses. 

* Significant after Bonferroni correction for multiple comparison. 

a. CPF efficiency b. ER40 efficiency

Fig. 1. Face memory and emotion recognition task score distributions across groups. a. CPF efficiency scores across groups; b. ER40 efficiency scores across groups. 
**: p = 0.007, ***: p = 0.001, ****: p < 0.001, p adjusted Bonferroni. Note: CPF: Penn Facial Memory Test, ER40: Penn Emotion Recognition Task, UHR: Ultra-high 
risk for psychosis. 
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significantly different compared to HC for total correct responses in face 
recognition. The sample size of UHR group was small, and the statistical 
comparisons did not reach a significance, however the analysis showed a 
trend towards decreased performance in between the SCZ and SIB 
groups. This highlights a pivotal aspect of our study: the pronounced 
deficits in face recognition present within affected individuals and their 
unaffected siblings. 

In line with established literature (Gur et al., 2001; Conklin et al., 
2002; Sachs et al., 2004; Calkins et al., 2005; Gur et al., 2007; Silver 
et al., 2009; Li et al., 2010), our findings validate previous observations 
of impaired face recognition among SCZ and SIB individuals compared 
to HC. As reported in the other study by Tikka et al., which compared 
first episode SCZ clinical at-risk and familial at risk groups, familial and 
clinical risk groups could not be discriminated using these tasks (Tikka 
et al., 2020). Similarly, the examination of emotion recognition revealed 
consistent deficits across SCZ, UHR, and SIB groups compared to HC, 
consistent with prevailing studies in schizophrenia and emotion recog-
nition (Kee et al., 2004; Bediou et al., 2007; Erol et al., 2010; Lee et al., 
2010; Lahera et al., 2014; Corcoran et al., 2015; Yang et al., 2015; Ay 
et al., 2016). However, while some studies on siblings reported that 
unaffected siblings performed similarly to healthy individuals (Kee 
et al., 2004; Li et al., 2010), some other studies revealed that siblings 
also had impaired emotion recognition skills, like our results (Bediou 
et al., 2007; Erol et al., 2010; Ay et al., 2016). 

In the SCZ group, the lowest performance was observed in recognizing 
angry and fearful expressions, while the highest performance was in 
recognizing happy facial expressions. This suggests that SCZ individuals 
performed better at recognizing happy facial expressions compared to 
angry and fearful ones. Previous research has implicated abnormal 
amygdala activation in schizophrenia patients, which may contribute to 
misrecognition of negative emotions such as fear and anger in facial ex-
pressions (Gur et al., 2002; Pinkham et al., 2007a). Divergent findings 
exist, with some studies reporting increased amygdala activity in response 
to both fearful and neutral faces (Holt et al., 2006; Hall et al., 2008), while 
others report lower amygdala activity in SCZ during facial emotion 
recognition tests. Gur et al. observed decreased activity in the left 
amygdala and bilateral hippocampus in SCZ during tests designed to 
distinguish negative from positive emotions, while healthy controls 
showed increased activity, suggesting difficulties in limbic region acti-
vation in schizophrenia (Gur et al., 2007). Additionally, studies by Kosaka 
et al. revealed differing patterns of amygdala activation in positive and 
negative facial discrimination tasks, further underscoring the complexity 
of emotion recognition in schizophrenia patients (Kosaka et al., 2002). 

In emotion recognition, individuals with schizophrenia (SCZ) 
showed significant differences from healthy controls (HC) and unaf-
fected siblings (SIB) in all domains, except for the insignificant findings 
in angry emotion recognition between SIB and SCZ. Additionally, the 
SIB group differed significantly from HC in recognizing angry, negative, 
and total emotions. The ultra-high risk (UHR) group was similar to the 
SCZ group in recognizing happy emotions and significantly different 
from HC in this aspect. Importantly, the impairment in facial and 
emotion processing skills observed in SCZ worsened with increased 
positive and negative symptoms, and similar deficits were observed in 
unaffected siblings who do not have confounding factors such as 
medication and chronicity (Kee et al., 2003; Addington et al., 2006; 
Pinkham et al., 2007b). These data support the view that impairment in 
emotion processing is a disorder that exists independently of the drugs 
used, although they may be related to the severity of the disorder. 

When we analyzed our results based on emotion types, SCZ patients 
had worse performance in all emotion types than HC. This indicates the 
deficit observed in SCZ is not specific to an emotion category. However, 
the UHR group was different from HC in happy and sad emotion 
recognition and the SIB group presented worse performance than the HC 
only in angry and overall total negative facial expressions. Another 
study where UHR group was compared to HC, most significant finding 
was also increased reaction time to happy faces in UHR group (Haining 
et al., 2020). The EU-GEI High Risk Study examined the accuracy dif-
ferences of each emotion in individuals with clinical high risk for psy-
chosis and found no significant difference compared to controls, but the 
high-risk group included participants with very low scores (Modinos, 
Kempton et al., 2020). Another study added to this finding by increased 
response latency in all emotion types and decreased total emotion 
recognition accuracy compared to HC (Glenthoj et al., 2019). These 
studies point out that in addition to focusing on the accuracy, including 
reaction times and efficiency scores in the analysis is important to show 
the differences among the groups. 

Even when correcting for age and education, the effect of SCZ 
diagnosis on efficiency scores of CPF and ER40 remained significant. 
Given that the SCZ groups had lower education levels and the UHR 
group was younger than others in the study, education and age were 
included as covariates in the regression model. Previous literature has 
also recognized education level as a potential confounding factor in 
emotion processing processes (Conklin et al., 2002, Bediou et al., 2007, 
Erol et al., 2010, Lee et al., 2010). There are also studies showing that 
age does not affect performance (Bediou et al., 2005). However, some 
studies have shown a strong correlation between age increase and 
deterioration in emotion recognition skills in the patient and healthy 
control groups (Edwards et al., 2002; Kohler et al., 2010; Amminger 
et al., 2012; Leszczynska, 2015). In our study, age significantly affected 
decreased emotion recognition even when controlled for diagnosis, 
however the effect was small. 

Previous research has shown that individuals with schizophrenia 
experiencing acute exacerbation had lower negative emotion perception 
scores compared to chronically stable outpatients (Penn et al., 2000). 
Additionally, improvements in positive and negative symptoms in 
schizophrenia patients in the 3-month follow-up period after discharge 
did not lead to changes in emotion recognition skills (Addington and 
Addington, 1998). Even after one year in remission, the deterioration in 
emotion recognition remained stable (Kee et al., 2003). In a study by Gur 
et al., inadequacies in emotion recognition from facial expressions in 
patients diagnosed with schizophrenia in the first episode and remission 
were independent of the disease phase and the effects of treatment (Gur 
et al., 2007). In this study, both positive and negative symptom scores in 
SCZ were negatively correlated with face and emotion recognition. 
Given that the patient group was in remission for six months, this sug-
gests ongoing deficits compared to controls. 

In the study by Amminger et al., there were significant impairments 
in recognizing facial expressions of fear and sadness and recognizing 
anger from sounds in the high-risk of psychosis and the first episode 

Table 3 
Age, education and schizophrenia diagnosis effects on CPF and ER40 efficiency 
(multivariate linear regression analysis).   

β 
coefficient 

Std. 
error 

Confidence Interval p value 

Lower 
bound 

Upper 
bound 

CPF efficiency 
Constant 3,31 0,25 2,83 3,81 <0,001 
Age 0,005 0,006 − 0,006 0,017 0,38 
Education 

(years) 
0,054 0,014 0,027 0,08 <0,001 

Having SCZ 
diagnosis 

− 0,5 0,11 − 0,72 − 0,28 <0,001  

ER40 efficiency 
Constant 4,37 0,25 3,87 4,87 <0,001 
Age − 0,015 0,006 − 0,03 − 0,003 0,01 
Education 

(years) 
0,042 0,014 0,015 0,07 0,002 

Having SCZ 
diagnosis 

− 0,85 0,1 − 1.06 − 0,63 <0,001 

Note: CPF: Penn Facial Memory Test, ER40: Penn Emotion Recognition Task, 
SCZ: Schizophrenia. 
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schizophrenia patients compared to the healthy controls (Amminger 
et al., 2012). A study comparing emotion recognition performances in 
ultra high-risk individuals, first-episode and chronic schizophrenia pa-
tients, and a healthy control group revealed that individuals with 
schizophrenia failed to recognize all emotions. In contrast, ultra high- 
risk individuals were inadequate in identifying sad and disgusted 
facial expressions (Comparelli et al., 2013). 

A systematic review focusing on genetic risk for schizophrenia and 
facial emotion recognition stated that first-degree relatives of SCZ pa-
tients may perform worse in recognizing angry faces compared to con-
trols (Martin et al., 2020). Although some studies, such as Bölte et al., 
found no difference between unaffected relatives of patients and the 
control group for facial emotion recognition (Bolte and Poustka, 2003), 
more studies support the opposite. Leppänen et al. demonstrated a 
deterioration in recognizing negative facial expressions in unaffected 
siblings of schizophrenia patients (Leppanen et al., 2008). In Bediou 
et al.’s study, emotion recognition was evaluated in drug-naive first- 
episode schizophrenic patients, their unaffected siblings, and the control 
group. While there was a difference in emotion recognition in patients 
and their unaffected siblings compared to healthy controls, there was no 
significant difference in gender recognition. Despite clinical stabiliza-
tion, no improvement was observed in the emotion recognition perfor-
mance of the patients (Bediou et al., 2007). These findings collectively 
suggest that impaired facial emotion recognition may be an endophe-
notype candidate for schizophrenia. 

There are also findings supporting the emotion processing-specific 
flaw approach. For example, it is known that the definition of nega-
tive emotion is more complicated than neutral facial expressions or 
positive emotions, while negative emotions can be confused with other 
negative emotions; this is not seen in positive emotions (Johnston et al., 
2001). Accordingly, avoidance behavior from negative stimuli may 
interfere with the correct processing of negative stimuli (Gallese, 2003). 
On the other hand, the disturbance observed in schizophrenia patients 
might be related to either misprocessing of visual stimuli (Williams 
et al., 1999) or a deficit in top down control of the processed visual 
stimuli (Caruana and Seymour, 2021). 

For the SCZ group, PANSS scores also significantly affected face 
recognition and emotion recognition scores (Mandal et al., 1999). In 
general, patients with negative symptoms have greater difficulty 
recognizing facial expressions (Tsoi et al., 2008). Some studies have 
associated emotion recognition deficits with specific negative symp-
toms, such as anger (Mueser et al., 1996), alogia (Gaebel and Wolwer, 
1992; Kohler et al., 2000), affect blunting, and anhedonia (Phillips et al., 
2003), as well as the overall severity of negative symptoms (Baudouin 
et al., 2002). However, other studies have found associations with odd 
behavior (Schneider et al., 1995), thought disorder (Kohler et al., 2000; 
Phillips et al., 2003), and overall positive symptoms (Lewis and Garver, 
1995). One study reported that emotion recognition scores from com-
bined voice and facial expression were associated with positive and 
disorganized symptoms but not with negative symptoms (Poole et al., 
2000). General cognitive function, including defects in classification, 
discrimination, and identification of facial stimuli, can contribute to 
these problems. Issues related to working memory and attention may 
also negatively impact these functions and mediate the relationship 
between symptom severity and face and emotion recognition (Gallese, 
2003). 

Our study has many strengths as high sample size and including four 
groups for different vulnerability levels for schizophrenia symptoms. In 
addition, it is the first study from Turkey that evaluated the changes in 
emotion processing across different vulnerability groups and it could 
show that the findings in face and emotion recognition could be a uni-
versal endophenotype that could be generalized across cultures. We 
utilized tasks that evaluate not only emotion recognition but also face 
recognition to assess the relationship between recognition deficits 
related to specific emotions. However, the limitations of our study can 
be listed as the small number of UHR group, heterogeneity of our patient 

group included in the study. The distribution of the genders of the 
participants did not allow us to conduct in-group analyses. Although the 
effect of participants’ education level was evaluated, the intelligence 
quotients (IQ) were not measured separately. Also, we did not analyze 
the effect of duration of illness and current medication on the findings. 
Finally, UHR group had relatively a small sample size. 

5. Conclusion 

In conclusion, we found that face recognition in SCZ, was signifi-
cantly different compared to siblings and HC. Siblings were also 
significantly different compared to healthy controls for total correct 
responses in face recognition. The sample size of UHR group was small, 
and the statistical comparisons did not reach a significance, however the 
analysis showed a trend towards decreased performance in between the 
SCZ and sibling groups. In emotion recognition, SCZ group was signifi-
cantly different from HC and SIB at all domains, except for the insig-
nificant findings for angry emotion recognition between SIB and SCZ. As 
expected, SIB were also significantly different compared to HC for angry, 
negative and total ER. UHR was similar to SCZ for happy ER and 
significantly different than controls for happy ER. The effect of SCZ 
diagnosis on efficiency scores of CPF and ER40 were still significant 
when corrected for age and education. For SCZ group, PANSS scores also 
significantly affected the face recognition and emotion recognition 
scores. 
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uyarlamasının geçerlilik ve güvenilirliği. Türk Psikoloji Dergisi 14 (44), 23–32. 

Lahera, G., Herrera, S., Fernandez, C., Bardon, M., V. de los Angeles, Fernandez-Liria, A., 
2014. Familiarity and face emotion recognition in patients with schizophrenia. 
Compr. Psychiatry 55 (1), 199–205. 

Lavoie, M.A., Lacroix, J.B., Godmaire-Duhaime, F., Jackson, P.L., Achim, A.M., 2013. 
Social cognition in first-degree relatives of people with schizophrenia: a meta- 
analysis. Psychiatry Res. 209 (2), 129–135. 

Lee, S.J., Lee, H.-K., Kweon, Y.-S., Lee, C.T., Lee, K.-U., 2010. Deficits in facial emotion 
recognition in schizophrenia: a replication study with Korean subjects. Psychiatry 
Investig. 7 (4), 291–297. 

Leppanen, J.M., Niehaus, D.J., Koen, L., Du Toit, E., Schoeman, R., Emsley, R., 2008. 
Deficits in facial affect recognition in unaffected siblings of Xhosa schizophrenia 
patients: evidence for a neurocognitive endophenotype. Schizophr. Res. 99 (1–3), 
270–273. 

Leszczynska, A., 2015. Facial emotion perception and schizophrenia symptoms. 
Psychiatr. Pol. 49 (6), 1159–1168. 

Lewis, S.F., Garver, D.L., 1995. Treatment and diagnostic subtype in facial affect 
recognition in schizophrenia. J. Psychiatr. Res. 29 (1), 5–11. 

Li, H., Chan, R.C., Zhao, Q., Hong, X., Gong, Q.Y., 2010. Facial emotion perception in 
Chinese patients with schizophrenia and non-psychotic first-degree relatives. Prog. 
Neuro-Psychopharmacol. Biol. Psychiatry 34 (2), 393–400. 

Mandal, M.K., Jain, A., Haque-Nizamie, S., Weiss, U., Schneider, F., 1999. Generality and 
specificity of emotion-recognition deficit in schizophrenic patients with positive and 
negative symptoms. Psychiatry Res. 87 (1), 39–46. 

Marenco, S., Weinberger, D.R., 2000. The neurodevelopmental hypothesis of 
schizophrenia: following a trail of evidence from cradle to grave. Dev. Psychopathol. 
12 (3), 501–527. 

Martin, D., Croft, J., Pitt, A., Strelchuk, D., Sullivan, S., Zammit, S., 2020. Systematic 
review and meta-analysis of the relationship between genetic risk for schizophrenia 
and facial emotion recognition. Schizophr. Res. 218, 7–13. 

Modinos, G., Kempton, M.J., Tognin, S., Calem, M., Porffy, L., Antoniades, M., Mason, A., 
Azis, M., Allen, P., Nelson, B., McGorry, P., Pantelis, C., Riecher-Rossler, A., 
Borgwardt, S., Bressan, R., Barrantes-Vidal, N., Krebs, M.O., Nordentoft, M., 
Glenthoj, B., Ruhrmann, S., Sachs, G., Rutten, B., van Os, J., de Haan, L., 
Velthorst, E., van der Gaag, M., Valmaggia, L.R., McGuire, P., E.-G. H. R. S. Group, 
2020. Association of adverse outcomes with emotion processing and its neural 
substrate in individuals at clinical high risk for psychosis. JAMA Psychiatry 77 (2), 
190–200. 
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Yokuşoğlu, Ç., Ercis, M., Çağlar, N., Aydemir, Ö., Üçok, A., 2020. Reliability and validity 
of the Turkish version of comprehensive assessment of at risk mental states. Early 
Interv. Psychiatry 15 (4), 1028–1032. 

Yung, A.R., Yuen, H.P., McGorry, P.D., Phillips, L.J., Kelly, D., Dell’Olio, M., Francey, S. 
M., Cosgrave, E.M., Killackey, E., Stanford, C., Godfrey, K., Buckby, J., 2005. 
Mapping the onset of psychosis: the comprehensive assessment of at-risk mental 
states. Aust. N. Z. J. Psychiatry 39 (11− 12), 964–971. 
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