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Objective The cognitive, Affective, and Somatic Empathy Scale (CASES) suggests novel three components structure of empathy. Al-
though CASES developed to assess the trait empathy of both children and adult, the validation in adult sample is not yet conducted. This
study developed Korean version of CASES (CASES-K) and examined the psychometric properties in young adult for first time.

Methods Confirmatory factor analysis was conducted to test whether the factor structure suggested in initial development study is val-
id in Korean young adult population. 350 young adults participated, and 44 of them also answered to other empathy scales for valida-
tion. The construct validity was ascertained through a series of correlational analysis with widely used trait empathy scales.

Results The result of confirmatory factor analysis supports the three-factor model of empathy consists of affective, cognitive and somat-
ic facets. The construct validity was ascertained through a series of correlational analysis with widely used trait empathy scales. The re-
sult of correlational analysis supports the validity of CASES-K, and especially the separation of somatic empathy from affective empathy.

Conclusion The current study provides the first evidence of the validity and utility of the CASES-K in young adult population. The re-
sult also supports the commonality of three factor structure of empathy in both East Asian and Caucasian, from the children to adults.
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INTRODUCTION

There is an increasing number of studies concerned with
the individual variance of empathy, its neural correlate and
consequences like altruistic behavior or conversely, antisocial
behavior. Since the quantification of trait empathy is majorly
depending on self-report data, a reliable and valid scale is
needed to conduct elaborate studies based on individual dif-
ference of trait empathy.
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The most of widely used scales are developed based on the
concept of multifaceted empathy, which suggests that empa-
thy consists of several separate (but correlated) factors. Most
of them divided the empathy into two broad facets, emotion-
al (affective) empathy and cognitive empathy.’” Cognitive
empathy is the ability to aware others’ mental state, includes
active imagination and putting oneself to other’s position.
Emotional (affective) empathy can be defined as the ability
to experience the perceived emotional state of others, and
usually includes the visceral reaction to other’s emotional
states. Emerging evidences support the orthogonality of
those two facets of empathy come from functional neuroim-
aging studies,*’ lesion studies lesion studies,*” and studies on
psychiatric patients.*'

However, several studies suggested three-component
model of empathy.'"> For example, Blair'' suggested that
empathy is separable into cognitive, affective, and motor em-
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pathy. Motor empathy, also known as, somatic empathy can
be defined as “the tendency to automatically mimic and syn-
chronize facial expressions, vocalizations, postures, and
movements with those of another person”" Following Hat-
field and colleagues’ conceptualization of emotional conta-
gion,” Blair' argues that somatic(motor) empathy serve as a
vehicle for emotional contagion.

Somatic (motor) empathy is usually considered as a part of
emotional empathy, but there are several good reasons for
teasing apart the somatic (motor) empathy from emotional
empathy. First, there are evidences that observing others’
emotional expression causes motor mimicry without explicit
emotional experience. For example, 30 ms subliminal expo-
sure of others’ facial expression is not sufficient to elicit ex-
plicit emotional response, but distinctive facial mimicry was
observed without the conscious perception of the stimuli."*
Second, interconnected but different neural systems seem to
underly motor empathy and emotional empathy processes.
Carr and colleagues' suggested the pathway across human
mirror neuron system to limbic system through anterior in-
sula as a key network of emotional empathy. Although hu-
man mirroring network including inferior frontal and supe-
rior temporal cortices seem to deeply involve in empathy
process,'® it also mediates mere intentional or communica-
tive movements without emotional content."” Third, for the
more primitive forms of motor resonance described above,
they are not followed by vicarious emotional experience, but
related to individual variance of trait empathy. For instance,
the degree of automatic mimicry to others’ emotional expres-
sion measured by facial electromyography correlates with
trait emotional empathy.'*"

In attempt to address the necessity of consider somatic
facet separate from affective facet of empathy, Raine and
Chen® developed a novel self-report tool, Cognitive, Affec-
tive, and Somatic Empathy Scales (CASES). CASES shown
high validity in the previous studies. The initial development
study recruited 428 children in USA (11-12 years, 79.9% Af-
rican American, 12.4% Caucasian).” In initial study, the in-
ternal consistency for the total score was 0.91, and the inter-
nal reliability for the three facets are (0.78-0.81).” Liu and
colleagues® developed a Chinese version of CASES. The vali-
dation study was conducted 860 Chinese children (mean age
11.54) shown high (0.92) internal constancy as a whole scale
and 0.79-86 for three facets.”

The current study hypothesized that, cognitive empathy of
CASES-K will correlate with the subsets of other scales re-
flecting cognitive facet of empathy [Perspective Taking (PT)
and Fantasy (FS) of Interpersonal Reactivity Index (IRI),
Cognitive Empathy (CE) of Empathy Quotient (EQ)], and
affective and somatic empathy will correlate with the subsets
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reflecting affective facet of empathy [Empathic Concern (EC)
and Personal Distress (PD) of IRI, Emotional Empathy (EE)
of EQ, and the total scores and subsets of Emotional Conta-
gion Scale (ECS)]. Also, the study tested the hypothesis that
three factor model of empathy will show better fit compare
to one factor or two factor models in Confirmatory Factor
Analysis (CFA).

METHODS

Participants

Total 350 participants were recruited from Korea Univer-
sity via online advertisement. 2 samples were excluded due
to incomplete response. Among 348 participants included in
the study, 172 (49.5%, mean age=22.74) were female and 176
(50.5%, mean age=21.51) was male. 44 participants among
them (50% was male, mean age=22.66) answered additional
trait empathy questionnaires (IRI, EQ, and ECS) to assess
construct validity of CASES-K. The study was approved by
IRB of Korea University (1040548-KU-IRB-15-26-A-2).

Translation

Original version of CASES was developed using 118 em-
pathy questions.” The final version includes 30 items and in-
tended to produce a three-factor model reflects cognitive, af-
fective and somatic facet of empathy, and two-factor model
consists of positive and negative valence. The original author
approved the translation and validation of Korean version.

The translation procedure followed the standard transla-
tion and back-translation procedure suggested by Brislin.”
The authors translated the questions from English to Korean.
The monolingual Korean reviewed and corrected the trans-
lated Korean version for ambiguous or unnatural expres-
sions. Then the Korean version back-translated into English
and reviewed by the original authors to find any discrepan-
cies or inconsistencies. Mistranslations were corrected through
second back-translation.

Measures

CASES-K
30 items CASES-K translated as above procedure was
used.

Korean Version of Interpersonal Reactivity Index
Interpersonal Reactivity Index (IRI) is one of the most
widely used self-report measure of trait empathy. IRI consists
of 28 items designed to assess empathic trait, which can be
divided in four components (PT, FS, EC, PD), suggested by
Davis.” PT and FS considered as cognitive facet, and EC and



PD are regarded as affective facet of empathy. The Korean
version of IRI was translated and validated by Kang and col-
leagues.” The Cronbach’s alpha of the Korean version was
0.80 in validation study® and 0.74 in current study.

Korean Version of Empathy Quotient

EQ was first developed to assess the individual variance of
empathic trait as a spectrum across individuals with high-
function autism or Asperger to highly empathic ones.' In-
cluding 20 filter items, EQ consists of 60 four-point Likert-
style questions. EQ was translated and validated in Korean
population by Kim and Lee.* The Cronbach’ alpha was 0.92
in the initial development study conducted on 197 adult
sample. The Cronbach’s alpha in Korean validation study was
0.78 in validation study* and 0.69 in current study.

Korean version of Emotion Contagion Scale (ECS-K)

Emotion Contagion Scale was developed by Doherty,” based
on the concept of emotion contagion.’® It assumes that the
mimicry generates afferent feedback, and the individual vari-
ance of the processes determines the susceptibility to others’
emotions. ECS consists of 15 items and contains the response
toward five emotions of others. Korean version was translat-
ed and validated by Kim and Lee.”” The confirmatory factor
analysis study reported unidimensional factor structure,” but
the result from Korean version validation supported two-fac-
tors structure consists in positive and negative valence. The
initial study on 226 college students reported Cronbach’s alpha
as 0.90.” Korean version reported 0.83,” and 0.835 in current
study.

Statistical analysis

Statistical analyses were conducted using SPSS (version 24,
IBM Corp., Armonk, NY, USA) and lavaan package” in R (ver-
sion 3.4.2, R Foundation for Statistical Computing, Vienna,
Austria). To test internal consistency, Cronbach’s alpha was
calculated. The correlation with other widely-used trait empa-
thy scales (IRI, EQ) were tested to assess construct validity.
Confirmatory factor analysis with maximum likelihood esti-
mation was conducted using lavaan package in R. Total three
models suggested in initial development-Three factor (cogni-
tive, affective, somatic), two-factor (positive, negative), one
factor (overall empathy)-were tested.

Model fit was assessed using multiple goodness-of-fit indi-
ces (RMSEA, SRMR, CFI, and chi-square divided by degrees
of freedom), since there is no single index reflects desirable
features of model.” First, the root mean square error approx-
imation (RMSEA) was calculated. RMSEA is an estimate of
the discrepancy between the model and the data per degree
of freedom for the model. RMSEA scores that are closer to 0
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are preferred, and models with 0.05 are deemed adequate.”
Second, the standardized root mean residual (SRMR) was
assessed. SRMR is an absolute index of the discrepancy be-
tween reproduced and observed correlations. Similar to RM-
SEA, lower values are preferred in SRMR, and 0.08 or lower
suggests an adequate fitting model.*>* Third, the compara-
tive fit index (CFI), a measure of model fit relative to baseline
model, whose variables are entirely controlled.** For CFI,
0.95 or higher is considered as adequate model fit.” Lastly,
the chi-square divided by degrees of freedom (x° /df) was
calculated. The value less than 3 was considered as “good”
model fit.”

To compare the model fit between three suggested models,
the ¥’ difference test with the Satorra-Bentler scaling correc-
tion was used. Significant ” difference suggests that the less
constrained model fits the data better than the more con-
strained model, as the model fit is significantly improved af-
ter some parameters are allowed to be freely estimated in-
stead of being constrained.”

RESULTS

Descriptive statistics

The mean score of CASES-K was 76,85 and the standard
deviation was 8.54. The normality of the scale considered sat-
isfactory, as the skewness (total: -0.683, from -1.283 to -0.507
for subscales) and kurtosis (total: 0.077, from -0.484 to 1.976
for subscales) are fulfill the normality requirements.*

Internal reliability and construct validity

For the entire scale, the internal validity measured by Cron-
bach’s alpha was 0.89 (Table 1). In three factor model, the in-
ternal validities of subscales are all satisfactory (0.76-0.80). In
two factor model, the internal validity indices of both positive

Table 1. Descriptive statistics of CASES-K (N=348)

Mean Skewness Kurtosis Cronbachs
(SD) Alpha
Single factor model
Total (30) 76.85(8.54) -0.683 0.077 0.89
Three factor model
Affective (10) 26.27 (3.22) -1.283 1.976 0.76

Cognitive (10) 25.86 (3.14) -0.597 -0.484 0.80

Somatic (10) 2471 (3.77) -0.628  -0.110 0.80
Two factor model

Positive (15) 3835 (4.50) -0.507  -0.432 0.81

Negative (15) 3849 (4.62) -0.791  0.396 0.82

CASES-K: Korean version of The Cognitive, Affective, and Somat-
ic Empathy Scale

www.psychiatryinvestigation.org 673



CASES-K

% ¥ % i o g~ (0.81) and negative (0.82) were also high. The construct valid-
Al = IO D 0 o ‘B U . . . .
“l1¥Igsa82k38a3L83 8 gg ity was assessed by the correlation analysis with other mea-
. % . . S surements of same or similar psychological constructs like em-
<RzS828g2dSc=4d¢8 é é pathy and emotional contagion. Table 2 shows correlations of
cc S c°°° eSS Es the CASES-K with scores on other empathy questionnaires.
* * * P . .
23 E § % § § 2 %‘ § i § § § jf The CASES-K showed positive correlations with all three
& SSS3Ss3S3S3 s S|ZaE empathy scales (r=0.628 to 0.484). For the three factor model,
m % % * * * = . . .
slosbgsgarxnszzhgls g affective empathy correlates with empathic concern (r=0.664,
n O 0V O W 1
L22s222s3Isds SE p<0.001) and fantasy (r=0.499, p=0.001) subscales of IRL. No
- - S S S N N 28 significant correlation was found between cognitive empathy
a3 @ § 2 i i § § 2 2 2|E i and IRI subscales. Somatic empathy correlates with empathic
o o o o =
% % SN N S 5 8 concern (r=0.662, p<0.001) and fantasy (r=0.566, p<0.001).
N O = O O A . . . P .
Flaggsgmasnrsgs dE} In the correlation analysis with EQ, positive correlation be-
g2 edzx2sns g 30 : .
S e e ese- °°o° g?‘é tween affective empathy and emotional empathy subscale of
* * * * g o o
w288 o8R8 9 S =3 Eg EQ (r=0.417, p=-0.005) was found. Cognitive empathy cor-
S S f Seceseee oS Em relates with all three subscales of EQ (r=0.360-0.696, p=0.016-
= E § E § § § § é E § § § g = <0.001). Somatic empathy correlates with emotional empathy
8/ S S S 3 S 3 S3So3S 3S|E *g subscale (r=0.498, p=0.001). In the case of correlation with
v oo o o oonn e oo EE ECS, affective empathy was positively correlates with all sub-
PlEcggesaSRengE ales of ECS except anger. The correlation with cogniti
222 ® 8 S A -0 g 0|2 scales o except anger. The correlation with cognitive em-
S S S S S oo I3 oSS o IBE
8.2 L .
£, oo b ot ok L |5 pathy was not significant at all, and somatic empathy shows
a X843 =2888z28¢%8|5S significant correlation with all subscales of ECS. For the two
S oo S oo o S oSS S S = . . .
% % x % % & L:i factor model, both positive and negative empathy in CASES-
S v O M O Iy by e .
4 § § § g § IS FERS %é K positively correlates with EC and FS of IRI. Both subscales
cecececeeceeeeeelE shown significant correlations with all subscales in EQ. Posi-
Eleesigdrsrgysgx g& tive subscale correlates all ECS subscales except sadness.
=¥ o dg A3 2 ) )
S S S S S S S S oSS SO U% _%D Negative empathy correlates with all.
7 3 - [a) 2 <
O PRIy 20 n QLRI QSNEE
HEEIEEREEEEEEE R
3 S28383S5s3823228S 3|8z Factor structures of CASES-K
w O . . . . .
% ol% S 3% s 35% s é 3 35: 3 —g 2 Confirmatory factor analysis using maximum likelihood es-
g Fle 8 838 =d %3 SS2Sss timation was conducted to examine three models suggested
o e e oo e e oS Z o . N 20 . 1
- % % % % % B in the initial development study,® and Chinese validation
Sl |=lgseg23885388|£5 : 2 ndi ;
e g § E § 5 ﬁ nS%858 g ¢ study (Figure 1).”' The model fit indices are presented in Table
£ % % % % % g g 3. The first model was a single factor model assumes a gener-
o * * * * * ==
= zldgR828FERSE = al empathy factor. The standardized factor loadings were all
s ASERNSLS% S8 S 'S o o ‘ _
x Seseseseeeee o statistically significant (p<0.001) with values ranging from 0.24
0 Al 828R 8 29S8 ® 8 é’ L t0 0.63 (mean=0.47). The second model was three factor model
2} NS XS 9o X O o S - . . .. . .
S S S S 3 S S S S ~ S S8R consists of affective, cognitive and somatic empathy which was
* * * * * ;N . . .
2lulnvla s gy Y9 ¥ g 8¢ the most supported model in previous studies.”**' The stan-
= - N O O N O — L o . . o e . .
5 |4 285232 o 32288 dardized factor loading were all statistically significant (p<
9] Q . . .
z |2 o * E b % 50 0.001) with values ranging from 0.36 to 0.66 (mean=0.53), which
g |ojolg 8 & K 2SI RE8=Z8|Ee . u .
P L S @< <S9S 9 3|55 close to suggested common minimum cutoff, 0.40.* The third
@ S S S 3 —~ S S oSS 3 3SIME
c A . © 1
S % * % % % Mg model consists two factors dividing the empathy phenomenon
© 0 o N n o N o o oy .. . .
© <|ls g 2RSS EER S ég to ones toward positive and negative valence. The standardized
o 5 S S o s A P .
8 °ce L oSS °S 5 5 factor loadings were all statistically significant (p<0.001) with
» * * * * * . .
c B 235888588 8|285 values ranging from 0.24 to 0.69 (mean=0.48).
S 3TV SaSn3 S 3IRA
£ — S S S S S S S S S LE & The model fit demonstrates that three factor model fulfils
o IS} e o .
o i £ ° @ ° =P the criteria as x*/df< 3.0, SRMR <0.08 indicates the model is
o g £ £ g ¢ £ |gdez S
© 2) - i g *g & 5 %t f adequate but not optimal since the CFI (<0.90) and RMSEA
K] P @ . .
s © g 5 S 3 s > *m§ E (<0.06) criterion were not met. One factor and two factor

674 Psychiatry Investig 2019;16(9):671-678



YE Park et al.

‘9]e0g Ayledwg o1lBWOS pue ‘BAidayY ‘9Aubo) 8yl :SISYD [OPOW JOOB) OM] D |9poW Jojoe) suQ g ‘[9poW 10joe) a1y 1V "SISVD 0 s|jepow paysabbng | aunbi4

12°0
89°0
060
860
060
190
68°0
LS°0
SL°0
98°0

040
190
L8°0
080
€80
S0
18°0
090
8L°0
Lo

860
L0
€80
080
18°0
€80
98°0
780
780
¥6'0

o)

g

v

www.psychiatryinvestigation.org 675



CASES-K

Table 3. Model fit indices of confirmatory factor analysis

Model e df x/df CFI RMSEA (95%CI) SRMR
One-factor model (Empathy) 1411.137 405 3.484 0.658 0.084 (0.080-0.089) 0.081
Three-factor model (Affective, Cognitive, & Somatic) 1106.866 402 2.753 0.761 0.071 (0.066-0.076) 0.069
Two-factor model (Positive vs. Negative) 1369.238 404 3.389 0.672 0.083 (0.078-0.088) 0.082

CFI: comparative fit index, RMSEA: root mean square error of approximation, SRMR: standardized root mean squared residual, CI: confi-

dence interval

Table 4. Model comparison

Model Satorra-Bentler Scaled Ay’ df P
Three-factor model vs. 304.271 3 <0.001
one-factor model
Three-factor model vs. 262.372 2 <0.001
two-factor model
Two-factor model vs. 41.90 1 <0.001

One-factor model

model doesn't fulfil any criteria. The result of model compar-
ison using Satorra-Bentler Scaled AY is described in the Ta-
ble 4. Three factor model shown significantly better fit com-
pare to one-factor model [Ay’ (3)=304.271, p<0.001] and
Two-factor model [A)’ (2)=262.372, p<0.001].

DISCUSSION

The goal of current study was to develop the Korean version
of CASES and assess its validity and reliability in Korean
young adult. The study showed that the expected three-factor
structure is replicated in Korean young adult sample. As the
first application of CASES on adult, the results also established
the usefulness of CASES in adult through demonstrating the
acceptable reliability index and good construct validity.

Construct validity was ascertained by confirming several
predicted relationships with other widely used scales of trait
empathy. As expected, the affective empathy correlates with
empathic concern in IRL Interestingly, the correlation was
not significant with personal distress, which measures the
degree of “self-oriented feelings of personal anxiety and un-
ease in intense interpersonal settings”> Unexpected positive
correlation with fantasy subscale was also observed. The result
may reflect the ambiguous property of some items of fantasy
subscale of IRI like “I really get involved with the feelings of
the characters in a novel,” which cannot be conclude to belong
to cognitive or affective empathy. In the correlation analysis
with EQ, the affective empathy solely correlates with emo-
tional empathy in EQ, and somatic empathy does so. Howev-
er, Cognitive empathy correlates with all emotional, cognitive
and somatic empathy in EQ. As expected, none of the correla-
tion between cognitive empathy and ECS subscales were sig-
nificant. In contrast, all subscales of ECS reflecting emotional
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contagion tendency toward five emotions showed positive
correlation with both affective and somatic empathy. The re-
sult indicates newly derived somatic empathy factor reflects
certain aspect of empathy, different from cognitive facet, al-
though how those two facets are different each other is still
unclear.

The result in two factor model (positive and negative em-
pathy) is rather inconsistent. Among the other scales of trait
empathy used in the current study, ECS was the only scale
measured positive (Happiness, Love) and negative (Fear, An-
ger, Sadness) emotions. Positive empathy of CASES-K was pos-
itively correlated with all emotions except sadness (p=0.053),
but the p-value for sadness was also marginal. Negative em-
pathy of CASES-K was positively correlated with all emo-
tions in ECS. Considering the tendency to being empathic
toward positive and negative emotions are generally highly
correlates,” and share the neural correlates,® the current
finding indicates the dissociation of empathy toward two
emotions via trait empathy is not supported.

The results of confirmatory factor analysis support the
three-factor model as the most stable one with satisfactory
loadings, which consistent with the initial development of Eng-
lish version,” and the validation study of Chinese version.”"
Nevertheless, taken together with the correlation analysis,
two factor model and one factor model are hardly supported.

In comparison to the previous two studies conducted on
children,*®*' the model fits are not good as ones of those
studies. All the models of initial study reported acceptable
range of CFI values (0.89-0.84), and RMSEA index (0.43-
0.52),” and the Chinese validation study reported similar
CFI (0.88-0.86), but higher RMSEA (0.53-0.57).*' Since
RMSEA decreases when sample size increases,” relatively
small sample size may affect the higher RMSEA value of cur-
rent study. The result is partially due to the items with rela-
tively low factor loading is not excluded in current study.
Many previous studies translated and validate the scales in
Korean excluded the items with low factor loading. It helps
to improve model fit, but make the comparison with the data
collected from other languages.

The current study demonstrated the potential of CASES-K
as novel tool for assessing individual variance of trait empa-
thy among adult. Similar to the studies conducted on child-



rens, three factor model shown the best fit among the sug-
gested models. The result supports the cross-cultural and
cross-age generalizability of the three factor structure of em-
pathy, which emphasizes the peculiarity of somatic facet of
empathy. However, as mentioned above, model fits of current
study are not good as ones from those studies.

Considering the interest in the individual difference of
trait empathy and their effect on mental i.e.,*® and physical
health ie.,* valid scale that can adequately assess each facet
of empathy is very important. Especially, the CASES-K is ex-
pected to fulfill the needs to separately consider the somatic
aspects from affective facet of empathy in future neuroscien-
tific and psychophysiological studies.

Limitations

Although current study indicates the potential of CASES-K,
this study included only young adult group recruited from
university. To extend the usability of the scale, future studies
including wider age range and socioeconomic status is needed.

Importantly, the distinct characteristic of CASES is consid-
ering somatic empathy separately from emotional empathy.
To ensure construct validity of somatic empathy of CASES, it
should be tested, whether the somatic response toward oth-
ers emotional state is related to somatic empathy of CASES,
and the relationship is reasonably orthogonal to ones with
emotional empathy of CASES.

Conclusions

Current study is the first psychometrical validation of
CASES in young adult population, and indicates the possible
usage of CASES-K as a valid measurement of trait empathy.
The result of confirmatory factor analysis supported the
three-factor structure suggested in initial development study
of English version.” It indicates the three-factor structure is
valid across culture®' and age. As an instrument assess all
three forms of empathy,” CASES-K could be used for ad-
vancing the neuroscientific and psychiatric research on em-
pathy and its deficit as a valid index of trait empathy.
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