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Empathic Tendency and Theory of Mind Skills in Young Individuals with Schizophrenia:
Its’ Associations with Self-Reported Schizotypy and Executive Function

So Yeon Kim, MD'"?, Wanji Kong, MD", Se Jun Koo, MSc*®, Hyeri Kim, MSc?,
Hye Yoon Park, MD"?, Eunchong Seo, MD'?, Eun Lee, MD'?, and Suk Kyoon An, MD'"?*
'Department of Psychiatry, Yonsei University College of Medicine, Severance Hospital, Seoul,

“Section of Self, Affect and Neuroscience, Institute of Behavioral Science in Medicine, Yonsei University College of Medicine, Seoul,
Graduate Program in Cognitive Science, Yonsei University, Seoul, Korea

Objectives: Social function deficit is known as a core feature of schizophrenia. This study aimed to investigate differences in
empathic tendencies and theory of mind (ToM) skills between healthy controls and young individuals with schizophrenia, and to
examine the associations between empathic tendencies, ToM skills and schizotypy, and executive function in schizophrenia.
Methods: Thirty patients with schizophrenia and 30 healthy controls were enrolled and assessed using the interpersonal relation-
ship index (IRI; perspective taking, fantasy, empathic concern, and personal distress subscales), ToM-Picture Story Task (ToM-
PST; sequence and cognitive questionnaire), Wisconsin schizotypy scale (revised physical anhedonia and perceptual aberration),
and Stroop tests for empathic tendencies, ToM skills, schizotypy, and executive function.

Results: In individuals with schizophrenia, the IRI for perspective taking and ToM-PST score for cognitive function were lower,
and the IRI for personal distress was higher than those in healthy controls. The IRIs for perspective taking and fantasy were re-
lated to revised physical anhedonia, and that for empathic concern was associated with revised physical anhedonia and perceptual
aberration. The ToM-PST score for sequence was associated with the Stroop test score for schizophrenia.

Conclusion: These findings indicate deficits in empathic tendencies and ToM skills, which may be independently and primarily
associated with schizotypy and executive function in young individuals with schizophrenia. (Korean J Schizophr Res 2021;
24:26-35)
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Table 1. Demographic and clinical characteristics of individuals with schizophrenia and healthy controls (mean +standard deviation)

Statistical parameters

SPR (N=30) HC (N=30) e g =

Age (years) 22.5+3.3 22.3+3.2 0.24 58 0.811
Sex (male/female) 12/18 12/18 0.00 1 >0.999
Education (years) 13.5+2.1 13.9+1.7 -0.82 58 0.415
Duration of illness (months)* 25.1+21.4
Number of episodes

1st episode 25

2nd episode 5
PANSS

Positive syndrome 16.9+7.1

Negative syndrome 18.4+8.7

General psychopathology scale 32.5+10.9
Antipsychotic medications

Naive/medicated 2/28

Chlorpromazine equivalent dose (mg/d) 350.4+273.3
Self-reported schizotypy

Revised physical anhedonia 19.2+12.5 12.5+7.5 2.54 47 0.014

Perceptual aberration 6.2+t7.4 3.6+4.6 1.68 48 0.100
Executive function

Stroop testt (secs) 4.8+4.0 3.7+£29 1.11 52 0.274

x. duration of iliness after overt psychosis onset, T: 4 missing data in HC group, 2 missing data in SPR group. HC: healthy control,
SPR: schizophrenia, PANSS: Positive and Negative Syndrome Scale

Table 2. Empathic tendencies and theory of mind skills in healthy controls and individuals with schizophrenia

Group Sex Group X sex

MANOVA F(53,4)=2.8, p=0.034 F(53,4)=2.4, p=0.062 F(53,4)=1.4, p=0.231
Post hoc ANOVA

Perspective taking of IRI F(56,1)=6.2, p=0.016

Fantasy of IRI F(56,1)<0.1, p=0.953

Empathic concern of IRI F(56,1)=0.2, p=0.636

Personal distress of IR F(56,1)=7.5, p=0.008
MANOVA F(52,2)=4.1, p=0.023 F(52,2)=2.1, p=0.129 F(52,2)=0.4, p=0.669
Post hoc ANOVA

ToM-PST sequence F(53,1)=0.8, p=0.387

ToM-PST cognitive questionnaire F(53,1)=8.3, p=0.006

MANOVA: multivariate analysis of variance, ANOVA: analysis of variance, IRI: interpersonal reactivity index, TOM-PST: theory of mind
picture stories task
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Table 3. Correlations among empathic tendencies, theory of mind skills, self-reported schizotypy and executive function in individu-

als with schizophrenia

1 2 8 4 5 6 7 8

Empathic tendencies

1. Perspective taking of IRI

2. Fantasy of IRI 0.47**

3. Empathic concern of IRI 0.44* 0.55**

4. Personal distress of IRI -0.15 0.13 0.1
Theory of mind skills

5. ToM-PST sequence® 0.33 -0.17 0.19 -0.23

6.ToM-PST cognitive questionnaire® 0.34 0.16 0.25 -0.10 0.27
Self-reported schizotypy

7. Revised physical anhedonia® -0.37* -0.60***  -0.76*** -0.02 -0.13 -0.30

8. Perceptual aberration®™ -0.34 -0.10 -0.59** -0.09 -0.26 -0.22 0.40*
Executive function

9. Stroop test®™” -0.19 0.10 -0.10 0.26 -0.57** 0.03 0.01 0.27

Values were Pearson correlation coefficients. =1 p<0.05, =x: p<0.01, ##x: p<0.001, °: 3 missing data, °: 2 missing data. IRI: inter-
personal reactivity index, TOoM-PST: theory of mind picture stories task

Table 4. Multiple linear regression analyses of empathic tendencies and theory of mind skills with schizotypy and executive function
in individuals with schizophrenia

Dependent variables Independent variables B SE B t P Model properties
Empathic tendencies
Perspective taking of IRl Revised physical anhedonia -0.20 0.10 -0.37 -2.10  0.044 Fi26=4.4, p=0.044
R?=0.14, adj. R?=0.11
Fantasy of IRI Revised physical anhedonia -0.27 0.07 -0.60 -4.00  0.000 F126=15.9, p<0.001
R?=0.36, adj. R?=0.34
Empathic concern of IRl Revised physical anhedonia -0.28 0.05 -0.62 -5.23  0.000 F227=28.2, p<0.001
R?=0.68, adj. R?=0.65
Perceptual aberration -0.25 0.09 -0.34 -2.86  0.008 F227=28.2, p<0.001
R’=0.68, adj. R?=0.65
Theory of mind skills
ToM-PST sequence Stroop test™ -1.08 033 -057 -3.31 0.003 Fi25=10.9, p=0.003

R?=0.32, adj. R?=0.29

All VIFs were less than 2.0. Backward elimination method was used. Independent variables were revised physical anhedonia and
perceptual aberration. B: unstandardized coefficient, SE: standard error of unstandardized coefficient, B: standardized coeffi-
cient, adj. R?: adjusted R-square
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