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Objective The Reading the Mind in the Eyes Test (RMET) was developed by using Caucasian eyes, which may not be appropriate to be
used in Korean. The aims of the present study were 1) to develop a Korean version of the RMET (K-RMET) by using Korean eye stimuli
and 2) to examine the psychometric properties of the Korean-translated version of the RMET and the K-RMET.

Methods Thirty-six photographs of Korean eyes were selected. A total of 196 (101 females) healthy subjects were asked to take the Ko-
rean-translated version of the RMET and K-RMET. To assess internal consistency reliability, Cronbach’s alpha coefficients were comput-
ed, and test-retest reliability was assessed by the intraclass correlation coefficient (ICC) and Bland-Altman plots. Confirmatory factor
analysis (CFA) and item analysis were also conducted.

Results Internal consistency, measured by Cronbach’s alpha, was 0.542 for the Korean-translated version of the RMET, and 0.540 for
the K-RMET. Test-retest reliability (n=25), measured by the ICC, was 0.787 for the Korean-translated version of the RMET, and 0.758 for
the K-RMET. In CFA, the assumed single and 3-factor model fit indices were not good in the both types of RMETs. There was difficulty in
discrimination in nine items of the Korean-translated version of the RMET and 10 items of the K-RMET.

Conclusion The psychometric properties of both the Korean-translated version of the RMET and the K-RMET are acceptable. Both
tests are applicable to the clinical population, as well as the general population in Korea. Psychiatry Investig 2021;18(4):295-303
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INTRODUCTION

Humans can guess other people’s intentions, beliefs, and
emotions through verbal and non-verbal information pro-
cessing even if they do not have direct experience. These pro-
cesses are referred to as theory of mind (ToM), defined as the
ability to understand and attribute to the mental states of oth-
ers,"” which is considered a crucial component of social in-
teraction.’ Possessing high levels of ToM is advantageous for
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achieving one’s goal by grasping the other persons intentions
and adequately responding in social interactions.* Conversely,
ToM deficit was strongly associated with social dysfunction
in the clinical population.”®

The “Reading the Mind in the Eyes” test (RMET) was de-
veloped to provide enriched information about ToM deficit.
The initial version of the RMET was published in 1997,° while
Baron-Cohen and colleagues revised it in 2001." The revised
version consisted of 36 photographs and presented stimuli
around the eyes. Participants were asked to choose which of
the four options (i.e., one target word and three foils) de-
scribed the intentions and emotions of the person in the pho-
tographs. Since some of the options had similar emotional
valence (i.e., positive, negative, or neutral), participants were
required to carefully examine each word and photograph
and distinguish subtle differences among words for selecting
a target word.

Copyright © 2021 Korean Neuropsychiatric Association 295


http://crossmark.crossref.org/dialog/?doi=10.30773/pi.2020.0289&domain=pdf&date_stamp=2021-04-25
http://crossmark.crossref.org/dialog/?doi=10.30773/pi.2020.0289&domain=pdf&date_stamp=2021-04-25

Korean “Reading the Mind in the Eyes Test”

The eye stimuli is similar to the Facial Action Coding Sys-
tem (FACS)" in that it uses facial expression stimuli. Howev-
er, the RMET differs in that participants only look at the eyes
of the person in the picture and infer that person’s relatively
complex mental states.'” More specifically, participants should
know the semantics of the option words and map these terms
around that persons eyes. At the unconscious and automatic
level, participants should match these eye stimuli with the
representation stored in their memory and determine which
word is the closest to their eye expressions. For this reason,
the RMET is regarded as a test that measures advanced ToM
rather than facial emotion recognition. Thus, the RMET has
been translated into different languages and extensively used to
measure ToM in various clinical populations,'" typical chil-
dren, and adult populations.”®*

The original version of the RMET was initially designed to
measure ToM in Caucasian populations; thus, the pictures
were initially extracted from Caucasian photographs. If the
same eye stimuli are conducted for non-Caucasians, differ-
ences in race and ethnicity can affect the test performance in
various ethnic groups. For example, in a study comparing
RMET scores by country;* the average score of Ethiopian medi-
cal students was below 22, which was lower than those of
Western students who averaged 25-28 points. In comparison,
26 comparing different versions of RMET
using pictures of their respective ethnic groups that show a

there are studies

different result. For example, Caucasian American and Japa-
nese students responded more accurately to a set of eye stim-
uli that matched their own ethnic group,” and a partial in-
group advantage was also found in Antillean Dutch, Moroccan
Dutch, and Dutch samples.”® Since RMET infers another
persons mental state by using limited information about the
eyes and surroundings without other contextual information,
presenting Caucasian stimuli to East Asians such as Koreans
may lead to more difficulty on the part of the participant.

Given these findings, when conducting RMET research
on the Korean population, it is expected that ecological va-
lidity can be improved if Korean pictures were used as well.
Thus, the aims of the present study were 1) to develop the Ko-
rean RMET (K-RMET) by using Korean eye stimuli based on
the development process of the original study,'* and 2) to ex-
amine the psychometric properties, such as internal con-
sistency, test-retest reliability, confirmatory factor analysis
(CFA), distribution of responses and item analysis of the K-
RMET and the original RMET, as translated into Korean, with
the Korean population.
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METHODS

Participants

A total of 196 Korean healthy late adolescents and early
adults (101 female, 95 male) were recruited through online job
advertisements. Their mean age was 23.02 (SD=2.61), while
years of education was 14.41 (SD=1.40). Based on the Mini In-
ternational Neuropsychiatric Interview (MINI) participants
with past or current psychiatric illnesses were excluded. In
order to perform the test-retest reliability, some of the par-
ticipants (n=25) were asked to retake the test. The first test took
place during May to July 2018; the retest was conducted from
April to October 2019 (test-retest interval: mean=13.96, SD=
1.70; range=11-17 months). All participants provided their
written informed consent, and the study was approved by
the Institutional Review Board of the Severance Hospital
(IRB No: 4-2014-0744).

Measures

For the translation of optional words and a glossary of
mental state terms in RMET, a researcher (HJH) with a mas-
ter’s degree in social psychology, who is fluent in English and
Korean, initially translated the RMET to Korean. Thereafter,
three experts (psychiatrists ASK and BM and clinical psychol-
ogist KSJ) reviewed each word repeatedly until they reached a
unanimous agreement regarding the translation.

In the original study, the authors collected photos of ac-
tors and actresses from the magazine, and in each photo-
graph, only around the eyes (from just above the eyebrows to
the bridge of the nose) were cut to the same size and used as
the stimuli of the RMET. To develop the K-RMET, 146 Korean
pictures that were judged to be consistent with the eye stimuli
of the original study, age (young, middle, elder), gender, pupil
orientation, and facial expressions near the eyes were initially
selected from the web search engines. Thereafter, two experts
(ASK and PJY), who developed the Korean facial expressions
of emotion (KOFEE),” reviewed the candidate photographs
and 41 photos were selected for the pilot test. The pilot test was
conducted on another 25 participants (15 female, 10 male).
The two measures of accuracy were 75% for the Korean-
translated version of the RMET and 71% for the K-RMET.
The accuracy of both tests was comparable to those of previ-
ous studies (accuracy range=68-78%).'****

After the pilot test, 36 items were finally selected for mea-
surement (for details, Supplementary Table 1 in the online-
only Data Supplement, for the use of K-RMET, request to the
authors). Each subject was asked to respond to the RMETs in
an isolated space, and the photos were presented at a resolu-
tion of 425X170 pixels on a 17-inch screen using Inquisit 3.0
(Millisecond Software LLC, Seattle, WA, USA). Participants



were asked to look at each set of eyes and choose from four
options (1 target, 3 foils) that would best describes what the
person in the picture is thinking or feeling. One practice
item was provided to help participants become familiar with
the assignment, and there was no time limit. The target word
was scored as 1 point, and the foil was scored as 0; the total
score ranged from 0 to 36 points. As with the original paper,
in order to minimize the impact of individual vocabulary on
the test, a glossary of mental state terms was provided to each
participant during all measurement periods, to be consulted
at any time during the test. The retest was conducted in the
same way as the first test procedure.

Statistical analysis

Data were analyzed using the Statistical Package for the So-
cial Sciences (SPSS), version 25 for Windows (IBM Corpora-
tion, Armonk, NY, USA). To perform test-retest reliability,
Intraclass correlation coefficients (ICC) with 95% confidence
intervals were calculated based on the criteria proposed by
Koo and Li,” which use a mean-rating (k=2), absolute-agree-
ment, 2-way random-effects model (ICC estimates: Excellent:
0.9-1; Good: 0.75-0.9; Moderate: 0.5-0.75; Poor: 0-0.5).>' To
obtain additional agreement, the Bland-Altman approach was
employed.”” The Bland-Altman plot was calculated and visu-
alized using blandr* in RStudio for Windows version 1.2.1335
(RStudio: Integrated Development for R., RStudio, Inc., Bos-
ton, MA, USA). In order to examine the factor structure of
the measured data, CFA was performed on the single factor
model and the three factor model proposed by Harkness et
al.,” based on established criteria [chi-square (CMIN)/df
ratio (CMIN/df)<2,” root mean square error of approxima-
tion (RMSEA)<0.06, standardized root mean squared resid-
ual (SRMR)<0.08, comparative fit index (CFI)=0.95, Tuck-
er-Lewis index (TLI)=0.95"] using AMOS 25 (IBM Corp.,
Armonk, NY, USA). All tests were two-tailed and conducted
at 5% level of statistical significance.

RESULTS

Task performances

Figure 1 showed the distribution of the total scores of the
Korean-translated version of the RMET and K-RMET. The
mean scores were 25.65 (SD=3.41) and 26.72 (SD=3.38) for
the Korean-translated version of the RMET and K-RMET, re-
spectively. There was no gender difference (mean male=25.46;
SD=3.61; mean female=25.82; SD=3.21) in the Korean-trans-
lated version of the RMET scores [t(194)=0.74; p=0.463],
whereas female subjects (mean=27.24; SD=3.09) had signifi-
cantly higher scores than male subjects (mean=26.17; SD=
3.60) in the K-RMET scores [t(194)=2.24; p=0.027].

SJ Koo et al.

Reliability analysis

Internal consistency

Cronbach’s alpha was 0.542 for the Korean-translated ver-
sion of the RMET and 0.540 for the K-RMET. Additionally,
Cronbach’s alpha was not found to be improved by excluding
any item to improve alpha value in both the Korean-translat-
ed version of the RMET and the K-RMET.

Test-retest reliability

Some of the participants (n=25) were asked to retake the
test. In the Korean-translated version of the RMET, the mean
score for the test was 26.24 (SD=3.49) and 26.68 (SD=3.57)
for the retest. In the K-RMET, the mean score for the test was
26.12 (SD=3.57) and 27.16 (SD=3.69) for the retest. Using
two related sample Wilcoxon Signed Ranks tests, there were
no significant differences in both the Korean-translated ver-
sion of the RMET (Z=-0.60, p=0.548) and the K-RMET (Z=
-1.87, p=0.062) scores. The ICCs were 0.787 with a 95% CI
(0.519, 0.906) for the Korean-translated version of the RMET,
and 0.758 with a 95% CI (0.462, 0.892) for the K-RMET. To
visualize additional agreement between the test and retest, the
Bland-Altman plots were reported in Figure 2. In the Korean-
translated version of the RMET, the mean difference (test-re-
test) was -0.44 with 95% CI ranging from -1.67 to 0.79. The
upper limit of agreement was 5.39 with 95% CI ranging from
3.26 to 7.51. The lower limit of agreement was -6.27 with 95%
CI ranging from -8.39 to -4.14. In the K-RMET, the mean
difference was -1.04 with 95% CI ranging from -2.34 to 0.26.
The upper limit of agreement was 5.12 with 95% CI ranging
from 2.87 to 7.37. The lower limit of agreement was -7.20
with 95% CI ranging from -9.45 to -4.95.

Confirmatory factor analysis

In the full-scale single-factor, CMIN/df, RMSEA, and
SRMR indicated satisfactory fit for both the Korean-translat-
ed version of the RMET [x*(594)=738.24; p<0.001; CMIN/
df=1.24; RMSEA=0.035; 90% CI: 0.026—0.043; SRMR=0.071]
and the K-RMET [*(594)=694.63; p=0.003; CMIN/df=1.17;
RMSEA=0.029; 90% CI=0.018-0.038; SRMR=0.067], but CFI
and TLI were not good for both the Korean-translated ver-
sion of the RMET (CFI=0.435; TLI=0.400) and the K-RMET
(CFI=0.532; TLI=0.504). In the emotional valence 3-factor
model proposed by Harkness et al.,”” CMIN/df, RMSEA,
and SRMR indicated excellent fit in both the Korean-trans-
lated version of the RMET [x*(591)=710.72; p<0.001; CMIN/
df=1.20; RMSEA=0.032; 90% CI: 0.022-0.041; SRMR=0.070]
and the K-RMET [x*(591)=686.47; p=0.004; CMIN/df=1.16;
RMSEA=0.029; 90% CI: 0.017-0.038; SRMR=0.067], but CFI
and TLI were not good in both the Korean-translated ver-
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Figure 1. The distribution of the total scores for the Korean-translated version of the RMET (top) and the K-RMET (bottom). RMET: The Read-

ing the Mind in the Eyes Test.

sion of the RMET (CFI=0.531; TLI=0.500) and the K-RMET
(CFI=0.556; TLI=0.527).

Item analysis

Table 1 showed the participants’ choice of answers in each
item on the Korean-translated version of the RMET and K-
RMET. According to the original developmental process of
the RMET, the authors presented two criteria in item selec-
tion.! The first criteria is that participants should select at
least 50% of the target word, and the second criteria is that
the rate of selecting the foil word in each item should be less
than 25%. In the Korean-translated version of the RMET, on
three items (2, 5, and 23), the target word was selected by

298 Psychiatry Investig 2021;18(4):295-303

fewer than 50% of the participants, while on nine items (2, 3,
5,12, 14, 16, 23, 25, and 27), one of the foils was chosen by
more than 25%. In the K-RMET, on five items (2, 3, 10, 14,
and 28), the target word was selected by fewer than 50% of
the participants, while on 10 items (2, 3, 10, 11, 14, 20, 21, 22,
27, and 28), one of the foils was chosen by more than 25%.
Overall, nine items (2, 3, 5, 12, 14, 16, 23, 25, and 27) of the
Korean-translated version of the RMET, and 10 items (2, 3,
10, 11, 14, 20, 21, 22, 27, and 28) of the K-RMET had diffi-
culty in discrimination.



10
9]
s 5.359 =
'g .
<
= . .
L .
L
,.E (] (]
o
$ -0.44 . .
% . . . .
< .
3
= . 'Y
I
& -5
B -627 .

.
-10
20 25 30 35

Mean of test and retest in Korean-translated version of the RMET

10

-1.04 . .o

Difference between the test and retest

-7.20 =

-10

20 25 30 35
Mean of test and retest in the K-RMET

Figure 2. The Bland-Altman plots of the Korean-translated ver-
sion of the RMET (top) and the K-RMET (bottom) assessments.
Mean differences with 95% confidence interval (cobalt blue), upper
limit of agreement with 95% confidence interval (vine green), and
lower limit of agreement with 95% confidence interval (coral) are
displayed. RMET: The Reading the Mind in the Eyes Test.

DISCUSSION

The RMET is one of the well-established tests for measur-
ing ToM, and has been widely used in various countries. To
the best of our knowledge, this is the first study to develop eye
stimuli of the same gender and mental state as the original
paper using Korean photographs, and verify the psychometric
properties of the Korean-translated version of the RMET and
the K-RMET at the same time. The main findings showed that
mean accuracy rates of the Korean-translated version of the
RMET and the K-RMET were comparable to those of the pre-

SJ Koo et al.

vious studies, and test-retest reliability and item analysis of the
both types of the RMETSs were acceptable.

According to the gender of subjects, the overall mean scores
and mean scores of the Korean-translated version of the RMET
(overall mean=25.65; SD=3.41; mean male=25.46; SD=3.61;
mean female=25.82; SD=3.21) and the K-RMET (overall
mean=26.72; SD=3.38; mean male=26.17; SD=3.60; mean
female=27.24; SD=3.09) were similar to those reported in
the original paper, and were within the range of the mean
scores of other RMET validation studies (for details, Supple-
mentary Table 2 in the online-only Data Supplement). With
regard to accuracy and gender differences, a statistically sig-
nificant female advantage was observed in most studies of
the RMET, including original papers from Baron-Cohen and
colleagues.'***** In the K-RMET, it was also found that females
had significantly higher average scores than males. Some stud-
ies demonstrated that females were known to recognize faces
faster and more accurately than males,* and better differenti-
ate subtle emotions.” Other studies have attempted to explain
that females are better than males in distinguishing positive
and negative emotions, due to their “attachment promotion”
and “fitness threat” derived from an evolutionary perspective.*
On the other hand, there was no significant difference in per-
formance between males and females in the Korean-translat-
ed version of the RMET, supporting the findings of other stud-
ies that report the absence of a female advantage, albeit small
in number.*** Taken together, the K-RMET may have the ad-
vantage in that it properly reflects that are actually occurring in
the research fields, such as gender differences in performance.
It is considered that further studies that include various ages
and cultures will be needed to reach a firm conclusion on the
female advantage.

The internal consistency, measured using Cronbach’s al-
pha, was found to be relatively not good for the Korean-trans-
lated version of the RMET (0.542) and K-RMET (0.540). In
addition, internal consistency did not improve by excluding
any item to improve alpha value in both the Korean-translat-
ed version of the RMET and K-RMET. Similarly, the Cron-
bach’s alpha values of most previous RMET studies were not
goo d,24304547

an internal consistency of greater than 0.7.”%* It may be ex-

with the exception of a few studies that showed

plained that the unacceptable internal consistency reliabili-
ties of various versions of the RMET, including the Korean-
translated version of the RMET and K-RMET, may be derived
from the characteristics of the samples in each study, or the
characteristics of the test itself, such as quality of pictures.
Test-retest reliability, as assessed by the ICC and Bland-Alt-
man plot, were shown to be good with the Korean-translated
version of the RMET and K-RMET. The ICCs of both Kore-
an-translated version of the RMET were greater than 0.75,
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corresponding to “good” intraclass correlation coefficients cept for one case among the 25 retest participants. These results
according to the criteria proposed by Koo and Li.”" Further- suggested that learning effect is minimal in both types of the
more, the Bland-Altman approach revealed that all mean dif- RMETs and the measurement results are stable over time.

ferences were within the upper/lower limit of agreement ex- A CFA was performed using commonly used model fit in-

Table 1. Distribution of responses in percentages (N=196)

ltem Korean-translated version of the RMET K-RMET
1 2 3 4 1 2 3 4

1 68.9 8.7 9.2 13.3 91.8 3.6 3.6 1.0

2 * 16.8 20.9 5.6 56.6 * 1.5 5.6 62.8 30.1

3 * 1.0 1.0 64.3 33.7 * 7.1 0.5 45.9 464

4 2.6 82.7 10.2 4.6 0.5 83.7 7.7 8.2

5 * 14.3 49.5 36.2 0.0 12.2 10.7 77.0 0.0

6 0.5 90.3 3.1 6.1 0.5 89.3 5.1 5.1

7 4.6 16.3 64.8 14.3 7.1 1.0 90.8 1.0

8 90.8 5.1 0.5 3.6 91.8 3.6 0.5 4.1

9 5.1 10.7 1.0 83.2 1.0 6.6 2.0 90.3
10 50.5 24.0 20.9 4.6 * 38.8 2.0 20.4 38.8
11 8.2 17.3 60.2 14.3 * 26.0 1.5 70.4 2.0
12 * 29.6 4.6 58.7 7.1 14.8 5.1 67.3 12.8
13 3.1 78.6 1.5 16.8 12.8 78.6 1.5 7.1
14 * 37.2 10.7 2.0 50.0 * 39.8 10.7 0.5 49.0
15 95.4 0.0 2.0 2.6 91.3 6.6 0.5 1.5
16 * 2.0 62.8 4.1 31.1 16.3 66.8 3.6 133
17 92.9 4.1 1.5 1.5 88.3 6.6 2.6 2.6
18 97.4 2.0 0.0 0.5 73.5 214 0.5 4.6
19 17.3 6.1 16.3 60.2 12.2 2.0 16.8 68.9
20 24.5 68.4 6.6 0.5 * 27.0 58.7 3.1 11.2
21 8.7 80.6 9.2 1.5 * 1.0 61.7 31.1 6.1
22 91.8 1.0 2.6 4.6 * 62.2 1.5 25.0 11.2
23 * 10.2 2.0 34.2 53.6 1.5 0.0 96.9 1.5
24 77.6 2.6 2.0 17.9 89.8 3.6 1.5 5.1
25 * 1.0 36.2 1.0 61.7 0.5 6.6 0.5 92.3
26 6.6 0.5 80.6 12.2 4.1 1.0 94.4 0.5
27 * 0.5 61.2 26.0 12.2 * 1.0 50.0 48.0 1.0
28 84.7 5.6 1.5 8.2 * 36.2 10.2 19.4 34.2
29 2.6 1.5 12.8 83.2 1.5 0.5 4.6 93.4
30 7.1 74.0 16.3 2.6 0.5 71.4 23.0 5.1
31 7.7 72.4 9.2 10.7 0.5 88.3 8.2 3.1
32 66.8 3.1 10.7 194 79.6 4.1 11.7 4.6
33 7.1 9.2 11.7 71.9 2.0 11.2 7.1 79.6
34 5.1 133 73.5 8.2 1.5 2.6 93.9 2.0
35 9.7 68.4 12.8 9.2 194 75.5 3.1 2.0
36 0 3.1 96.4 0.5 4.1 1.0 88.8 6.1

The correct answers are shown in bold. *Item that does not meet the criteria suggested by Baron-Cohen and colleagues: 1) participants
should select at least 50% of the target word or 2) the rate of selecting the foil word in each item should be less than 25%. RMET: The Reading
the Mind in the Eyes Test
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dices. In the single-factor model, fit indices such as CMIN/
df, RMSEA, and SRMR were good for both the Korean-trans-
lated version of the RMET and the K-RMET, but did not meet
the appropriate criteria in CFI and TLI. In the emotional va-
lence 3-factor, overall model fit was slightly improved, but
some fit indices were still poor. By looking at the results of pre-
vious studies, similar to the results of the present study in the
single-factor and 3-factor model, the overall fit indices did

22,44 and

not meet the above mentioned established criteria,
even a study in the Korean subjects that reported relatively fair
model fit, was not seemed to be good in CFL* For ease of un-
derstanding, emotions are generally categorized such as posi-
tive, negative, and neutral, but in reality, emotions are made
up of more complex and subtle combinations of reactions. In
line with Vellante et al.,”* proposed that the RMET may also
have factor structures of more diverse dimensions rather than
a few categories.

For item analysis, among 36 items, nine items of the Ko-
rean-translated version of the RMET and 10 items of the K-
RMET had difficulty in discrimination. In previous stud-

i oq 21,24,29,30,44,47,50
1€S,

questionable items in discrimination (e.g.,
target response rate) were less than 50% (criteria A), or the
foils were selected by more than 25% (criteria B),'" ranging
from 3 to 15 out of 36 items (for details, Supplementary Table
3 in the online-only Data Supplement). Meanwhile, some
studies reported a version in which several items were deleted
because they did not meet their standards in the development
process of the RMET.** In addition, some items that record-
ed the target word as foils are diversely distributed. Moreover,
in most studies, items 7, 17, and 23 did not meet criteria A or
B; whereas the Korean-translated version of the RMET met
the criteria for all two items except item 23, and the K-RMET
met the criteria for all three items. By analyzing the foil pat-
terns based on emotional valence, as proposed by Harkness
et al.,” the negative valences “doubtful” (item 17) and “defi-
ant” (item 23) were frequently responded with the foils “af-
fectionate” and “curious,” respectively. Furthermore there
were differences between the target emotional valence (nega-
tive) and the foil (positive or neutral). Similarly, the neutral va-
lence “uneasy” (item 7) was responded with the foil “friendly”
in most studies conducted in other countries, and there also
was a difference between the target emotional valence (neu-
tral) and the foil (positive). Conversely, for items 2 and 14,
unlike previous studies, our study did not meet criteria A or
B. However, participants responded to “upset” (item 3) and
“accusing” (item 14) with “annoyed” and “arrogant” in the Ko-
rean-translated version of the RMET and the K-RMET, respec-
tively, and “irritated” in both. Moreover, there was no differ-
ence in the type of the emotional valence between the target
and the foil (both are negative).

SJ Koo et al.

There have been few studies in which East Asian eye stim-
uli have been used.”*' Moreover, no item analysis on the
subject matter has ever been conducted. Thus, there is a limit
to direct comparison with our findings. Although it is diffi-
cult to conclude that the aforementioned foil patterns are
characteristic response patterns of East Asians, some items
of the Korean-translated version of the RMET and the K-
RMET showed relatively consistent response patterns, which
were distinguished from studies conducted in other cul-
tures, follow-up studies to compare emotional response pat-
terns according to culture and race are considered necessary.
In addition, since the response patterns are different for each
study, it can be considered preferable to use a full version of
the test rather than removing specific items, especially for
cross-cultural comparison.

The present study had certain limitations. First, for the eye
stimuli of the K-RMET, referring to the process of develop-
ing emotional stimuli in the original author and other stud-
ies, web searching was performed to obtain vivid and natural
Korean facial emotional stimuli, which are not artificially
made in a laboratory environment. Although only photo-
graphs around the eyes of the entire face were used for the
development of the test, some of the stimuli were extracted
from photos of Korean celebrities. Participants who have
identified of the person in the eye stimulus may interpret the
intention of the facial expression more positively or negative-
ly based on their familiarity with the person. Second, our
study generalized the present findings to all adult ages, since
late adolescents to early adults were recruited as participants
in the present study, and middle-aged or older adults did not
participate. In a group that has a hierarchical culture accord-
ing to age, such as in Korea, the difference between the age of
the person in the eye photo and the age of the participant can
affect the participants perception of the expression of the
eyes in the task. In future studies, empirical works reflecting
the above-mentioned relative age differences can be investi-
gated for more accurate measurement. Lastly, in the current
study, only CFA for the single-factor assumed in the original
paper and the 3-factor widely used in the previous studies
were performed. By looking at the results of previous stud-
ies, there are studies reported on abbreviated items to maxi-
mize model fit.**** However, only different combinations of
items are presented for each study, and no consensus result
has been reported yet. In order to obtain more robust evi-
dence on the validity of the test, follow-up studies related to
the number of factors and the total number of questions will
be needed.

In summary, since the RMET is easy to use and can be eval-
uated in a short time, it has been developed and used in vari-
ous countries. We developed the RMET, as translated into
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Korean and the K-RMET by using Korean eye stimuli, result-
ing to acceptable psychometric properties, such as reliability
and item analysis. Future studies should provide additional
evidence for convergent and divergent validity through other
ToM tests, neurocognitive ability, and personality traits known
to be related to social cognition. In addition, it is necessary
to expand this study to other clinical populations, such as
those with autism spectrum disorder, schizophrenia, and ul-
tra-high risk for psychosis, as well as the general population
of various ages and education levels in Korea.

Supplementary Materials
The online-only Data Supplement is available with this ar-
ticle at https://doi.org/10.30773/pi.2020.0289.
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Supplementary Table 1. Mental state terms of the Korean-translated version of the RMET (English)

Item Option 1 Option 2 Option 3 Option 4
1 A7) 7153t (playful) $|Z23= (comforting) A7 & o] i (irritated) A 535} 3}= (bored)
2 Aol A (terrified) £33t (upset) L9kt (arrogant) A5-0] 1 (annoyed)
3 &9 3= (joking) QHA R A B3} = (flustered) L1} (desire) 2kAlo]| 2 (convinced)
4 Y 3= (joking) F45t= (insisting) 2] 2] o] A (amused) LS55} (relaxed)
5 Al 73 & o] - (irritated) H] 77 (sarcastic) A A 5F= (worried) 21743} (friendly)
6 71712 3} (aghast) ZHdo]] ZH71 (fantasizing) OFd8l= (impatient) &S =71 (alarmed)
7 HE2HY k= (apologetic) 213t (friendly) oR-3-0] EH3} (uneasy) 9]7] 4313} (dispirited)
8 Al 2]o]] B} (despondent) O3 (relieved) 450] 3h= (shy) B B35} (excited)
9  #50| F (annoyed) Z A2l (hostile) 23t (horrified) &= (preoccupied)
10  ZAISH= (cautious) Z5l+= (insisting) A 523} &}= (bored) 7]17& 3t (aghast)
11 Aol 2 (terrified) Au] 1o A (amused) 33|05k (regretful) ZFu+E W X]+= (flirtatious)
12 F3HASEH (indifferent) Z}11) 3] 3}+= (embarrassed) 3] 2] 9] (skeptical) °]7] AZ]%t (dispirited)
13 53t (decisive) 7] th5l= (anticipating) ¥ 3= (threatening) 50 Bf+= (shy)
14 Al & o] Y (irritated) ArSt (disappointed) $-23F (depressed) A Yoh= (accusing)
15 A3Zbo Z71 (contemplative)  SHFE KA E5]= (flustered) 2 2] 3}+= (encouraging) 1] ) Z (amused)
16 Al7dAo] W (irritated) 2§ Z}o]| WA (thoughtful) 2 2] 3}+= (encouraging) 574 3 (sympathetic)
17 A A3 9] 5F= (doubtful) oA ] g x]+= (affectionate) A7) 7153 (playful) 7171 3t (aghast)
18  ©53t (decisive) ] 21017 (amused) 7133 St (aghast) A 53l 3}= (bored)
19  2ust (arrogant) ZrAFe Sh= (grateful) H] 77 = (sarcastic) M 27 2] &= (tentative)
20  AJH}A 2l (dominant) Z A3t (friendly) A 7]+ (guilty) 21713} (horrified)
21 Au)8| 3} (embarrassed)  EHAtoll A7 (fantasizing) SHAH S (confused)  FEHAFE]Of WA (panicked)
22 &= (preoccupied) ZrAFel Bh= (grateful) 3= (insisting) ol ¢18F= (imploring)
23 Z=73t (contented) H 2] k= (apologetic) Z| g2 2l (defiant) o 7)A]of ZF(curious)
24 419 Z71 (pensive) A7 & o] 1 (irritated) B E5} (excited) Z & 2l (hostile)
25  FEAEof WA (panicked) W2 3}A] &= (incredulous) A 2]of| W2l (despondent) A 9l o] Sl (interested)
26 9EE& 27 (alarmed) 50 <= (shy) A A 2l (hostile) E313}|5l+= (anxious)
27  FHE 3l (joking) Z A 8}= (cautious) 205t (arrogant) QA 7]= (reassuring)
28 T4 9lo] Sh= (interested)  FH= S}+= (joking) ofj o] \dX|:= (affectionate) S35t (contented)
29 °oFdB}= (impatient) 71412 3t (aghast) Al 73 & o]  (irritated) A A Q] (reflective)
30 AR k= (grateful) FHE dA]+= (flirtatious) At A 2] (hostile) ATkSE (disappointed)
31 5|22 Y] 5= (ashamed)  AFAl )= (confident) 9= 5f+= (joking) 9]7] 433} (dispirited)
32 AR St (serious) 2 A~ 3= (ashamed) AGH3H (bewildered) 88 =71 (alarmed)
33 9|3} 3}+= (embarrassed) S =7)= (guilty) HAYoll 2471 (fantasizing) A% 23 9] 5= (concerned)
34 7]17% 3t (aghast) FE AL 1= (baffled) o)A A o] 5= (distrustful)  7Jof| 2 (terrified)
35  o]2]5A3%t (puzzed) 1%t (nervous) FA5)= (insisting) AJZrof| %71 (contemplative)
36 AP 5= (ashamed) 7143t (nervous) T3 o] SH= (suspicious) -3 (indecisive)

The correct answers are shown in bold



Supplementary Table 2. Descriptive statistics of the RMET in past and present studies’®

Country Sample Overall mean (SD) Male mean (SD) Female mean (SD)

Korea, Korean-translated version of the RMET 196 (101 female) 25.7 (3.4) 25.5(3.6) 25.8(3.2)
Korea, K-RMET 196 (101 female) 26.7 (3.4) 26.2 (3.6) 27.2(3.1)
Canada (Cook & Saucier, 2010) 88 (45 female) Not reported 26.1(3.8) 27.3 (4.1)
Germany (Pfaltz et al., 2013) 155 (86 female) 24.5(3.5) 24.8(3.2) 24.2(3.7)
Italy (Vellante et al., 2013) 200 (108 female) 24.8 (4.2) 24.1 (4.7) 25.5(3.5)
Korea (Lee, Nam & Hur, 2020) 200 (111 female) 26.6 (3.0) 26.5(3.0) 26.6(3.1)
Persia (Khorashad et al., 2015) 545 (282 female) 22.8(3.4) 22.4(3.6) 23.1(3.2)
Poland (Jankowiak-Siuda et al., 2016) 325 (161 female) 25.0 (4.5) 23.9 (5.0) 26.1(3.7)
Portugal (Pestana et al., 2018) 130 (71 female) 23.6 (5.9) 27.8(2.9) 26.7 (3.8)
Turkey (Girli, 2014) 268 (160 female) 21.6 21.0 22.1

UK (Baron-Cohen et al., 2001) 103 (50 female) 28.0 (3.5) 27.3(3.7) 28.6




Supplementary Table 3. A comparison of first/second frequent foils in different version of the RMET test®5781012

Spanish

Korean-translated K-RMET English French Italian Persian Portuguese Servian (Fernandez- Turkish
Ttem Target version of the (N=196) (Prevost etal., (Prevostetal, (Vellanteetal.,, (Khorashad etal., (Pestana et al., (Pordevi¢ et al., Abascal et al, (Girli, 2014;
RMET (N=196) 2014, N=139) 2014;N=97) 2013;N=200) 2015;N=545) 2018 N=130) 2017; N=260) 201% N=358) N=268)
1 Playful Irritated™ Irritated™ Comforting*
2 Upset Annoyed* Arrogant*
3 Desire Convincedt Convinced* Convincedt  Convinced’ Convinced’ Joking®
4 Insisting Relaxed? Relaxedt Relaxed?
5  Worried Sarcastic* Irritated®
6  Fantasizing
7 Uneasy Friendly* Friendly* Friendly* Dispirited Friendly* Friendlyt Friendly*
8  Despondent
9  Preoccupied
10  Cautious Aghast* Insisting® Insisting® Insisting*
11 Regretful Terrified! Flirtatious'
12 Skeptical Indifferent? Indifferent?
13 Anticipating Decisive* Hard To Check®
14 Accusing Irritated® Irritated*
15 Contemplative
16  Thoughtful Sympathetict Sympathetict
17 Doubtful Affectionate?  Affectionate®  Affectionate? Affectionate  Affectionate™ Affectionatet  Affectionate’
18  Decisive
19  Tentative Grateful? Grateful® Gratefult Grateful* Grateful®
20  Friendly Dominantt
21  Fantasizing Confused?
22 Preoccupied Insisting®
23 Defiant Curious* Curious’ Curious* Curious’ Curious® Curious® Curious*
24  Pensive Excited? Irritated®
25 Interested Increduloust Incredulous* Incredulous*
26  Hostile Anxious’
27  Cautious Arrogant® Arrogant® Arrogant* Arrogant*
28  Interested Contented* Contented* Joking*
29  Reflective Aghastt Aghast*
30  Flirtatious
31 Confident
32 Serious
33 Concerned Guilty? Guilty?
34  Distrustful Baffled®
35 Nervous Puzzled* Puzzled* Puzzledt Puzzled* Puzzled*
36  Suspicious Indecisive® Indecisive’

*The target word was selected by fewer than 50% of the participants, fOne of the option words was chosen by more than 25%
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