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Objective  Although previous studies have reported impaired performance in the reading the mind in the eyes test (RMET), which
measures complex emotion recognition abilities, in patients with schizophrenia, reports regarding individuals at clinical high risk (CHR)
for psychosis have been inconsistent, mainly due to the interacting confounding effects of general cognitive abilities and age. We com-
pared RMET performances across first-episode psychosis (FEP) patients, CHR individuals, and healthy controls (HCs) while controlling
for the effects of both general cognitive abilities and age.

Methods A total of 25 FEP, 41 CHR, and 44 HC subjects matched for age participated in this study. RMET performance scores were
compared across the groups using analysis of variance with sex and intelligence quotient as covariates. Exploratory Pearson’s correlation
analyses were performed to reveal the potential relationships of RMET scores with clinical symptom severity in the FEP and CHR
groups.

Results RMET performance scores were significantly lower among FEP and CHR participants than among HCs. FEP patients and
CHR subjects showed comparable RMET performance scores. RMET scores were negatively correlated with Positive and Negative Syn-
drome Scale (PANSS) positive symptom subscale scores in the FEP patients. No significant correlation was identified between RMET
scores and other clinical scale scores.

Conclusion Impaired RMET performance is present from the risk stage of psychosis, which might be related to positive symptom se-
verity in early psychosis. Longitudinal studies are necessary to confirm the stability of complex emotion recognition impairments and
their relationship with social functioning in early psychosis patients. Psychiatry Investig 2020;17(12):1200-1206
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INTRODUCTION

Social dysfunction affects the quality of life of patients with
schizophrenia and has been associated with a poor treatment
response and prognosis in early psychosis patients."” There-
fore, researchers have tried to investigate factors that can ex-
plain social dysfunction in schizophrenia patients to improve
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the quality of life and prognosis of patients with psychotic dis-
orders. Theory of mind (ToM), which refers to the ability to
recognize the beliefs, intentions, and emotion of others, has
been identified as the most important cognitive domain that
best explains the social dysfunctions observed in schizophre-
nia patients.** In addition, impaired ToM has been found to
be related to and may be a risk factor for psychotic symptoms
such as paranoia and disorganization.®”

Tasks to measure ToM can be divided into two major cate-
gories-reasoning and complex emotion recognition.’ In rea-
soning ToM tasks, such as the hinting task, the story task, and
the false belief task, subjects are instructed to infer others’ beliefs
or intentions by integrating contextual information by means
of a comprehensive set of semantic abilities.*” Impaired per-
formance in reasoning ToM tasks has been consistently re-
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ported in various clinical stages of psychotic disorders rang-
ing from chronic schizophrenia to first-episode psychosis (FEP)
and clinical high risk (CHR) for psychosis.*'*!' However, non-
social cognitive components such as the intelligence quotient
(IQ), working memory, and executive function might com-
pensate for actual reasoning ToM performance, especially in
CHR subjects."*"*

The representative task in the complex emotion recogni-
tion category of ToM is the reading the mind in the eyes test
(RMET), which assesses complex emotion recognition abili-
ties to perceive others’ emotions through the eyes.*"> Con-
trary to basic emotions (e.g., joy, sadness, fear, anger, disgust),
complex emotions (e.g., shame, pride) are more subtle and es-
sential to forming sophisticated social relationships through-
out life.'>"” Although both cognitive and perceptual processes

occur during RMET performance,>'®

perceptive aspects are
thought to play a vital role because RMET performance main-
ly depends on the ability to perceive imminent, observable in-
formation from facial expressions.*” Therefore, RMET perfor-
mance may be less affected by general cognitive abilities and
more representative of real-world social cognitive function-
ing in psychosis patients.*'**’

Impaired RMET performance has been consistently report-
ed in chronic schizophrenia and FEP patients.>'** However,
previous study results regarding CHR individuals have not
reached a clear conclusion in that three studies that matched
1Q across the groups reported intact RMET performance,*
whereas two studies from the same research group that did
not assess IQ scores reported impairments in CHR subjects.'>*
Such inconsistencies may be explained by the fact that social
cognitive performance in CHR individuals is affected by two
important interacting confounders, namely, general cogni-
tive ability and age.**”” The influence of general cognitive abil-
ities on social cognitive performance has been suggested to be
larger during adolescence than during adulthood.”®** How-
ever, previous studies comparing RMET performance between
CHR subjects, who are mostly in adolescence and early adult-
hood when general cognitive abilities affect social cognition,
and schizophrenia patients and healthy controls (HCs), who
are mostly in adulthood when general cognitive abilities have
less effect on social cognition, did not simultaneously control
for age and IQ.">*** Furthermore, little is known about the as-
sociations between RMET performance and psychotic symp-
tom severity in early psychosis patients. Two previous studies
reported no significant relationship between RMET perfor-
mance and symptom severity in FEP patients* and CHR sub-
jects,” whereas another study reported an association between
RMET performance and psychotic symptom severity in help-
seeking individuals.”

In the current study, we compared RMET performance be-
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tween age-matched patients with FEP, subjects at CHR for psy-
chosis, and HCs to confirm whether impairments in com-
plex emotion recognition abilities measured by the RMET
are present from the CHR stage after controlling for the in-
teracting effects of general cognitive abilities and age. We hy-
pothesized that age-matched FEP and CHR participants would
show comparably poorer RMET performance than HCs when
IQ was used as a covariate to control for the effect of general
cognitive abilities. In addition, to reveal possible relationships
between complex emotion recognition abilities and psychot-
ic symptoms in these clinical populations, exploratory corre-
lation analyses between RMET performance and symptom
severity were performed in the CHR and FEP groups.

METHODS

Participants and clinical assessments

A total of 25 FEP patients, 41 CHR individuals, and 45 HCs
matched for age participated in this study (the age range of all
three groups was 18 to 32 years). FEP and CHR participants
were recruited from the prospective and longitudinal high-
risk cohort study conducted at the Seoul Youth Clinic (http://
www.youthclinic.org) in Seoul National University Hospital
(SNUH).” HCs were recruited through an Internet advertise-
ment and screened for axis I diagnoses with the SCID-I Non-
Patient Edition (SCID-NP). HCs with a family history of psy-
chotic disorder were excluded from the study. The abbreviated
version of the Korean-Wechsler Adult Intelligence Scale was
used to measure IQ in all participants.** The common exclu-
sion criteria included intellectual disability (IQ <70), a history
of substance use disorder, neurological disease, head trauma
with loss of consciousness, seizure, or any other significant
medical illnesses.

FEP patients were defined when they met the diagnostic cri-
teria for schizophreniform disorder, schizophrenia, or schizoaf-
fective disorder according to the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV) and
the duration of illness was less than 2 years. The Positive and
Negative Symptom Scale (PANSS) was administered to assess
psychotic symptom severity. The CHR subjects were assessed
using the validated Korean version of the Structured Interview
for Prodromal Symptoms (SIPS).**** Prodromal status was
confirmed if the participants met at least one of the following
three criteria: 1) attenuated positive symptoms (APSs), 2) the
presence of brief intermittent psychotic symptoms (BIPSs),
and 3) a genetic risk with deterioration (GRD). The severity of
prodromal psychotic symptoms was assessed using the Scale
of Prodromal Symptoms (SOPS).** Intensive clinical inter-
views were conducted by experienced psychiatrists using the
Structured Clinical Interview for the Diagnostic and Statisti-
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cal Manual of Mental Disorders, Fourth Edition Axis I disor-
ders (SCID-I) to identify past and current psychiatric illnesses.
To define general functional status, the global assessment of
functioning (GAF) was administered to both the CHR and
FEP groups. Medication prescriptions at the time of enroll-
ment were reviewed through electronic medical records. At
the time of assessment, 88% (n=22) of FEP patients were re-
ceiving atypical antipsychotic medications, a mood stabilizer
was prescribed for 1 patient, antidepressants were prescribed
for 3 patients, and anxiolytics were prescribed for 14 patients.
At the time of enrollment, 17% (n=7) of the CHR subjects were
receiving antipsychotic medications, mood stabilizers were pre-
scribed for 3 patients, antidepressants were prescribed for 11
patients, and anxiolytics were prescribed for 12 patients. The
dose of antipsychotic medication prescribed was calculated as
the mean olanzapine equivalent dose.”” The mean daily dose
for the FEP patients calculated by the olanzapine equivalent
dose was 11.9+10.3 mg, and that for the CHR subjects was
0.6£2.2 mg.

This study was conducted according to the Declaration of
Helsinki and was approved by the Institutional Review Board
of SNUH (IRB no. H-1912-108-108). Each subject received a
complete description of the study and provided written in-
formed consent before participation in the previous prospec-
tive cohort study (IRB no. H-1201-008-392). For the minors
who participated in this study, informed consent was obtained
from both the participants and their parents.

Reading the mind in the eyes test

The validated Korean version of the RMET was used to as-
sess complex emotion recognition abilities in all participants,®
which included 36 photographs of the eyes of Korean actors
and actresses from movies with various expressions. All pho-
tos in the study were black and white, and each photo was
15%6 cm in size (Figure 1). For each item, the participants were
asked to choose one of four words that best described the ex-

Annoyed Hostile

3 4
Terrified Preoccupied

Figure 1. Example from the Korean version of the reading the
mind in the eyes test (RMET).
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pression in the eyes. No time limits were imposed, and all emo-
tional words conformed to the original task described by Bar-
on-Cohen et al.” RMET performance scores were calculated
as the sum of the number of correct answers (i.e., a higher score
depicts better performance on the RMET).

Statistical analysis

The statistical analyses were performed using SPSS v.25.0
(IBM Corp., Armonk, NY, USA). Statistical significance was
set at p<0.05. Demographic characteristics were compared us-
ing analysis of variance (ANOVA) across the FEP, CHR, and
HC groups for continuous variables. Chi-square tests were
used for categorical variables. Clinical characteristics, includ-
ing symptom severity and the olanzapine equivalent dose of
antipsychotics, were compared using independent samples t-
tests in the FEP and CHR groups. Univariate analysis of co-
variance (ANCOVA) was conducted to examine group differ-
ences in RMET performance. The covariate included in the
ANCOVA was sex, which was significantly different across the
groups. IQ was also used as a covariate because the RMET is
known to have a correlation with general intelligence in the
normal population® and to control the possible confounding
effect of general cognitive abilities in youth with early psycho-
sis.”® Bonferroni corrections were applied for post hoc analy-
ses. Exploratory Pearson’s correlation analyses were performed
to reveal the potential relationships between RMET perfor-
mance scores and symptom severity and general functional
status in the FEP and CHR groups.

RESULTS

Demographic and clinical characteristics of the subjects

Table 1 summarizes the demographic and clinical charac-
teristics of the subjects. A significant group difference in sex
was noted, with more females in the FEP group than in the
CHR and HC groups (*=11.871, p=0.003). No significant dif-
ference in age or education years was found across all groups.
General functional status measured by the GAF did not dif-
fer between the FEP and CHR participants (t=0.816, p=0.417).
In addition, the FEP patients received a larger olanzapine equiv-
alent dose of antipsychotic medications than the CHR sub-
jects (t=6.793, p<0.001).

Group comparison of RMET performance

Group comparison results for RMET performance scores
are presented in Table 2 and Figure 2. ANOVA with sex and IQ
as covariates revealed a significant group difference in RMET
performance scores across the FEP, CHR, and HC groups
(F,10=5.174, p=0.007). Post hoc Bonferroni correction showed
that both FEP patients (p=0.013) and CHR individuals (p=
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Table 1. Demographic and clinical characteristics of patients with first-episode psychosis (FEP), subjects at clinical high risk (CHR) for psy-
chosis, and healthy controls (HCs)

FEP CHR HC Statistical analysis* Post hoc analysis”
(N=25) (N=41) (N=44)  ForTory P FEPvs. CHR FEPvs.HC CHRvs.HC

Age (years) 22.9%3.9 21.2%3.1 21.8134 1.684 0.190 0.208 0.741 1.000
Sex (male/female) 10/15 31/10 34/10 11.871 0.003f - - -
IQ 10531159 104.0£12.2 109.0+11.0 1.673 0.193 1.000 0.794 0.233
Education (years) 142421 13.1£1.6 13.9£1.8 3.234 0.043* 0.060 1.000 0.181
PANSS

Positive symptoms 13.6+5.5 - - - - - - -

Negative symptoms ~ 15.0£7.0 - - - - - - -

General symptoms ~ 29.0£10.3 - - - - - - -
SOPS

Positive symptoms - 11.6+4.0 - - - - - -

Negative symptoms - 14.3+6.3 - - - - - -

Disorganization - 4.5+3.6 - - - - - -

General symptoms - 7.614.1 - - - - - -
GAF 54.8116.2 52.249.1 - 0.816 0.417 - - -
Antipsychotics dose* 11.9£10.3 0.612.2 - 6.793 <0.001*

Data are given as the meantstandard deviation. “analysis of variance, independent t test or Welch's t test if the variances were not equal, y*
analysis or Fisher’s exact test for categorical data, "Post hoc Bonferroni correction analysis, “olanzapine equivalent dose of antipsychotics pre-
scribed at the time of enrollment. *the mean difference is significant at the 0.05 level, fthe mean difference is significant at the 0.005 level. IQ:
intelligence quotient, PANSS: Positive and Negative Syndrome Scale, SOPS: Scale of Prodromal Symptoms, GAF: global assessment of func-
tioning

Table 2. Results from the reading the mind in the eyes test (RMET) across the three groups

FEP CHR HC Statistical analysis® Post hoc analysis®
(N=25) (N=41) (N=44) F P FEPvs. CHR FEPvs. HC CHRvs. HC
RMET scores 22.8+5.2 234138 25.8+3.0 5.174 0.007* 1.000 0.013* 0.049*

Data are given as the mean+standard deviation. *analysis of variance with sex and intelligence quotient as covariates, "post hoc Bonferroni cor-
rection analysis. *the mean difference is significant at the 0.05 level. FEP: first-episode psychosis, CHR: clinical high risk, HC: healthy control

" 0.049) had significantly lower RMET performance scores than
30
‘ HCs.

]
.
T

Exploratory correlation analysis results

Exploratory Pearson’s correlation analyses were conducted
to investigate the potential relationships between RMET per-
formance scores and clinical symptom severity in the FEP and
CHR groups. These results are summarized in Table 3. PANSS
positive symptom subscale scores were negatively correlated
with RMET performance scores (r=-0.419, p=0.037) in the FEP
patients (Figure 3). In the CHR group, no significant correla-
tion was found between RMET performance scores and SOPS
subscale scores. Furthermore, we found no significant corre-
lation between GAF scores and RMET performance scores in
both clinical groups (FEP, p=0.141; CHR, p=0.306).

N
(93]
1

.-
T
Il

RMET scores

20

T T
FEP CHR HC

Figure 2. Group comparison of the reading the mind in the eyes
test (RMET) performance across the first-episode psychosis
(FEP), clinical high risk (CHR) for psychosis, and healthy control
(HC) groups. The horizontal lines for each group indicate the
means, and the vertical lines for each group indicate the 95%
confidence intervals. *indicates that the mean difference is signifi-
cant at the 0.05 level.
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Table 3. Exploratory Pearson’s correlation analysis between
reading the mind in the eyes test (RMET) scores and symptom
severity

Group Clinical assessment r p
FEP PANSS positive symptoms -0.419 0.037*
PANSS negative symptoms -0.377 0.064
PANSS general symptoms -0.325 0.113

CHR SOPS positive symptoms -0.012 0.939
SOPS negative symptoms -0.300 0.056
SOPS disorganization -0.065 0.685
SOPS general symptoms -0.147 0.358

*the correlation is significant at the 0.05 level. FEP: first-episode
psychosis, CHR: clinical high risk, PANSS: Positive and Negative
Syndrome Scale, SOPS: Scale of Prodromal Symptoms

40 ~
®
7 )
8 @ .. ° :
g e®
= 20 ®
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Z ®e
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r=-0.419
p=0.037
0 T T 1
0 10 20 30
PANSS positive symptoms

Figure 3. Correlation analysis between reading the mind in the
eyes test (RMET) performance scores and Positive and Negative
Syndrome Scale (PANSS) positive symptom subscale scores in
first-episode psychosis (FEP) patients. The total number of dots
in this figure is 24 even though the total number of FEP patients
is 25 because of two overlapping dots with the same RMET score
(28) and PANSS positive score (7).

DISCUSSION

The RMET is a useful tool to measure complex emotion
recognition, with its study characteristics being intuitive (i.e.,
requiring little semantic or reasoning abilities) and engaging
meaningful features of interpersonal relationships.” While evi-
dence for impaired RMET performance in chronic schizophre-
nia and FEP patients is quite solid,”'**' the existing literature re-
garding CHR individuals has reported inconsistent results.»**
These inconsistencies may be partly due to the interacting con-
founding effects of general cognitive abilities and age on RMET

27 which were not controlled in previous stud-

performance,
ies. To address this issue, we examined RMET performance
in age-matched FEP, CHR, and HC groups while controlling
for IQ and found a similar degree of impaired performance
on the RMET in both the FEP and CHR groups compared to

the HC group. In addition, exploratory correlation analysis re-
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vealed that RMET performance in the FEP patients was neg-
atively correlated with positive symptom severity as measured
by the PANSS.

In the current study, complex emotion recognition abilities
were impaired in age-matched FEP and CHR participants com-
pared to HCs when the analyses were adjusted for sex and IQ.
Our results are different from those of previous studies report-
ing intact RMET performance in CHR individuals.”*** A wide
range of participant ages in the three prior studies might have
disguised true disabilities in complex emotion recognition in
the CHR group. In fact, social cognitive abilities, including
complex emotion recognition, develop rapidly during adoles-
cence and early adulthood, and the relevance of general cog-
nition to social cognition changes during the course of devel-
opment, being greater in young individuals than in adults."****
Because CHR and FEP are largely distributed across adoles-
cence and adulthood, comparing RMET performance across
age-matched participants while controlling for the effect of
IQ might have enabled us to observe obvious impairments in
complex emotion recognition abilities in CHR subjects.

Notably, the RMET performance impairments observed in
the CHR individuals were comparable to those in the FEP pa-
tients after controlling for IQ. The nature of the RMET, which
requires instant perceptive abilities (i.e., eye gaze and face rec-
ognition) and less semantic reasoning, might have contribut-
ed to the similarly impaired RMET performance in the CHR
subjects and FEP patients.>® Previous studies have demon-
strated that CHR individuals have dysfunctional visual and fa-
cial perception abilities comparable to those of FEP and chronic
schizophrenia patients.*** Therefore, the comparably impaired
RMET performance in CHR and FEP individuals might rep-
resent significant perceptual disturbances not fully offset by
general cognitive abilities such as IQ. In addition, this result
indicates that traces of social dysfunction as measured by the
RMET are present from the psychosis risk stage and may not
be a result of the onset of psychosis. Therefore, the RMET can
be useful tool both for early detection of individuals at CHR
for psychosis and the development of a treatment tool for so-
cial cognitive functioning.

We found a significant negative association between RMET
performance and positive symptom severity in the FEP pa-
tients, which is in line with the mechanism of sustained psy-
chotic symptoms reported by a previous study suggesting that
distortion in emotion recognition may contribute to the main-
tenance of faulty attribution or delusions.”> On the other hand,
Vohs et al.* reported a significant association between RMET
performance and negative symptoms in FEP patients, which
was not found in our study. However, according to the study
by Guastella et al.”* while RMET performance was related to
both positive and negative symptoms, it significantly predict-



ed only positive symptom severity when IQ and other neu-
rocognitive abilities, such as verbal learning and sustained at-
tention, were considered. In our study, no significant difference
in IQ was found across the groups, indicating that the general
intelligence of our FEP group was relatively intact, which may
account for the effaced association between negative symp-
toms and RMET scores. In addition, since our FEP group pa-
tients were mostly stabilized after acute treatment, we can in-
fer that targeting remnant positive symptoms may be more
specifically useful for improving complex emotion recognition
rather than other symptom dimensions in these patients.

Several limitations exist in this study. First, a relatively small
number of participants were included in the FEP group com-
pared to the CHR and HC groups to match age. Second, sig-
nificantly more females were included in the FEP group than
in the other two groups, and most of the patients with FEP
were taking antipsychotic medications at the time of partici-
pation in the experiment. However, previous meta-analyses
demonstrated that sex and antipsychotic medication were
not factors explaining impaired social cognition in schizophre-
nia patients."”* Although we used sex as a covariate in the group
comparisons, the results of the current study should be inter-
preted with caution considering the potential confounding
effects of sex and antipsychotic medication on RMET perfor-
mance. Third, because of the cross-sectional study design, we
could not address longitudinal changes in RMET performance
across the different stages of early psychosis.

In conclusion, this study first demonstrated similarly im-
paired complex emotion recognition abilities in the age-matched
FEP and CHR groups after controlling for the potential con-
founding effect of IQ compared to the HC group. In addition,
the impairment in RMET performance did not differ between
the CHR and FEP groups, suggesting that substantial impair-
ment in recognizing complex emotions through the eyes be-
gins to emerge at the prodromal stage of illness. Furthermore,
RMET performance in the FEP group was specifically asso-
ciated with the positive symptom dimension, suggesting that
appropriate treatment to allay positive symptoms may facili-
tate the perception of subtle interpersonal emotions in this
group. Identification and correction of individual attribution
errors through individualized therapy (e.g., cognitive therapy)
may also be helpful. Future longitudinal studies with age-, sex-,
and IQ-matched, medication-naive participants are warrant-
ed to confirm the current study results.
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