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Abstract
The current study aims to cross-culturally validate the Music Empathizing (ME) inventory in 
China. In total, 515 Chinese participants completed the Chinese version of ME in tandem with 
two supporting scales, namely, the Interpersonal Reactivity Index (IRI) and the Music USE (MUSE) 
questionnaire. Confirmatory factor analyses, correlation analyses, t-tests, and multiple regressions 
were conducted. The current results illustrated an innovative structural model for ME (i.e., the 
Agreement–Disagreement model), revealed significant predictors of ME (i.e., optional music training, 
interpersonal empathy, and the affective and social reasons for approaching music), and indicated 
a non-significant sex difference in ME with the Chinese participants. To conclude, the current study 
showed the validity of ME in evaluating music empathy in a Chinese setting. More importantly, since 
the previous studies of ME were restricted to Western populations, the current study presented the 
first observation of ME in Asian cultures.

Keywords
Music Empathizing inventory, the Agreement–Disagreement structural model, Music USE questionnaire, 
Interpersonal Reactivity Index, confirmatory factor analysis

The Music Empathizing1 (ME, 9-item) inventory is a self-report scale for testing people’s ability 
to appreciate “the emotional content of  a piece of  music” (Kreutz et al., 2008, p. 57). It is the 
first half  of  the Music Empathizing-Music Systemizing inventory2 (ME-MS; Kreutz et al., 2008), 
and the latter half  focuses on the music systemizing. The ME-MS is designed to verify Baron-
Cohen’s (2009) empathizing–systemizing (E-S) theory in the context of  music. According to 
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the E-S theory (Baron-Cohen, 2009), human brain types ranged on a spectrum from “extreme 
female brain” (i.e., empathizing; decoding the affective and psychological information of  soci-
ety members) to “extreme male brain” (i.e., systemizing; handling the physical and logical 
information of  non-social objects). Empathy is an essential social skill (Zhao et al., 2021), and 
several mental disorders have comorbid empathy-related deficiencies (e.g., high functioning 
autism; Gleichgerrcht et al., 2012). To date, the knowledge of  ME (the first and the only self-
report scale of  music empathy) has been restricted to Western cultures (Table 1). This type of  
Western-biased investigation has been criticized for decades as it distracts people from cross-
cultural understanding and mutual respect (Yang, 2002). The current study aims to validate 
the ME ad hoc in China.

Music empathy consists of  two main components: emotional music empathy (i.e., the auto-
matic physical and affective reactions toward music, or the “felt” emotion of  music; Sittler et al., 
2019) and cognitive music empathy (i.e., the emotional understanding and perspective-taking 
of  music/musicians, or the “perceived” emotions of  music; Sittler et al., 2019). ME (9-item) is 
composed of  one item of  emotional music empathy (i.e., ME05, “I often experience physical sensa-
tions such as tears, shivers, etc. when listening to certain pieces of  music.”) and eight items of  cogni-
tive music empathy (e.g., ME06, “I never guess the emotions of  the performer.”; negatively scored). 
Kreutz et al. (2008, p. 59) were concerned that ME might mainly evaluate the “cognitive styles 
of  music process” (i.e., cognitive music empathy).

For ME’s structural validity, Kreutz et al. (2008) recommended treating all ME items as con-
vergently tapping into the overall music empathy (i.e., a one-factor model). To date, this one-
factor model of  ME has been statistically verified in the United Kingdom (Kreutz et al., 2008), 
Germany (Linnemann et al., 2018), and Australia (Garrido & Schubert, 2011). Nevertheless, 
both Kreutz et al. (2008) and Garrido and Schubert (2011) observed an interesting phenome-
non; that is, participants’ raw responses on ME’s agreement and disagreement items (before an 
item scoring3) were inversely loaded on the one factor (i.e., “+” or “–” loaded). On the one 
hand, the inverse loading phenomenon emphasized that all items should be properly scored 
before conducting the factor analyses. On the other hand, the above results illuminated the 
necessity to check the psychometric heterogeneity of  ME’s agreement and disagreement items 
after these items were properly scored. Allison et  al. (2011) designed an Agreement–
Disagreement model to check the psychometric heterogeneity due to the response direction (see 
Figure 1). Intriguingly, this Agreement–Disagreement psychometric structure was initially 
proposed for Empathy Quotient (EQ), a self-report scale embodying the E-S theory in the area of  
interpersonal empathy (Baron-Cohen & Wheelwright, 2004).

For ME’s conceptual validity, researchers deem that the underpinning concept of  ME (i.e., 
music empathy) should be convergent with interpersonal empathy (Lyvers et  al., 2018). 
Theoretically, music empathy and interpersonal empathy are same-rooted on Einfühlung (a 
German word of  aesthetic empathy for arts; Lipps, 1906; Wallmark et al., 2018). Empirically, 
two groups of  researchers investigated the conceptual convergence between ME and interper-
sonal empathy (Table 1). Dahary et al. (2018) confirmed a moderate positive correlation, r = 
.28, p = .011, between ME and EQ with Canadian college students (N = 81). In contrast, 
Garrido and Schubert (2011) identified non-significant correlations (rs range = [-.05, -.02]) 
between ME and two subscales of  Interpersonal Reactivity Index (IRI, a self-report scale of  
interpersonal empathy; M. H. Davis, 1980) with Australian college students (N = 59). However, 
IRI consists of  four subscales, namely, fantasy (IRI-FS), perspective-taking (IRI-PT), personal 
distress (IRI-PD), and empathic concern (IRI-EC; M. H. Davis, 1980). Each subscale has a differ-
ent obligation: IRI-FS and IRI-PT tap into cognitive empathy for imaginary and real-life charac-
ters, respectively; IRI-PD and IRI-EC tap into the self- and other-orientated affective reactions 
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toward others’ emotions, correspondingly (M. H. Davis, 1980). The reason that Garrido and 
Schubert (2011) only administered IRI-FS and IRI-EC was not given, and the relationship 
between ME and each IRI subscale should be acquired in the future.

For ME’s conceptual validity, researchers also proposed that participants’ ME level may be 
relevant to their purposes for approaching music (Linnemann et  al., 2018). For example, 
Linnemann et al. (2018) reported that German participants with a relatively higher ME score 
were more likely to listen to music for emotional reasons (e.g., evoking a certain emotion, reduc-
ing loneliness, and inhibiting aggression). The above phenomenon is worth evaluating in 
China—a culture stressing emotional concealment and regulation (Bond, 1993). Chin and 
Rickard (2012) proposed a self-report questionnaire—Music USE (MUSE) questionnaire—to 
record one’s purpose for approaching music. As per Australian data, Chin and Rickard (2012) 
presented MUSE with five factors, namely, cognitive and emotion regulation (MUSE-CE, seven 
items), social connection (MUSE-SC, three items), engaged production/playing (MUSE-EP, nine 
items), physical exercise (MUSE-PE, three items), and dance (MUSE-DA, two items). Noticeably, 
the MUSE-DA comprises only two items, which ought to be challenged since an independent 
factor should consist of  three or more reliable items (Ahmed & Stewart, 1981; Cappelleri et al., 
2000; McCroskey & McCain, 1974). In all, the best structural model of  MUSE waits to be veri-
fied, especially in Asian cultures.

.40

.46

.72
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.42

.23

.70

.50

.57

AG-5

ME_2

DS-4

ME_3

ME_4
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ME_9
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ME_6

.63

.68
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.45
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Figure 1.  The Standardized Estimates of the Factor Loadings of Music Empathizing (ME, 9-Item) Inventory 
on the Agreement–Disagreement model.
Agreement (AG-5) and disagreement (DS-4) are latent factors clustered according to the response direction of items 
(i.e., items require participants’ agreement and disagreement to indicate empathy, respectively).
From left to right, the value on the error covariance pathway represents the correlation coefficient (r); the values on 
regression lines represent the standardized factor loading regression weight (b); the values beside rectangles are the 
squared multiple correlation (R2).
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For ME’s discriminative ability, researchers consider that individuals’ ME scores can be rele-
vant to their music training experience (Kreutz et al., 2008). Kreutz et al. (2008) observed that 
the ME score was the highest with British professional musicians, and was the lowest with non-
musicians, with amateurs locating between the two extremes. Similarly, Kantor-Martynuska 
and Horabik (2015) found that the ME score was higher for young Polish music students 
recruited from music-specialized high schools than non-music students recruited from general 
high schools. However, Dahary et al. (2018) identified a more complicated result with Canadian 
college students. They found that students with a longer formal “music instrumental” training 
had a higher ME score (Dahary et al., 2018). Nonetheless, they observed a “∩-shape” relation-
ship between the length of  formal “music theory” training and the ME score (Dahary et al., 
2018). That is, a moderate length of  formal “music theory” training (0.5 to 3 years) had the 
maximum positive impact on students’ ME relative to either an absence of  (0 years) or an 
extended length of  “music theory” training (⩾ 4 years; Dahary et al., 2018).

Remarkably, the aforementioned studies mainly focused on the impact of  professional music 
training on ME. In contrast, the possible benefits of  optional music training4 on ME have hardly 
been investigated (Table 1). Noticeably, Dahary et al. (2018) and Sittler et al. (2019) theoreti-
cally proposed that music training may help patients with interpersonal empathy-deficiency 
(e.g., autism spectrum disorders and schizophrenia) to restore their music and interpersonal 
empathy ability. Relative to professional music training, optional music training is more practi-
cal in the clinical setting and more affordable for these clinical patients. Meanwhile, it is indis-
pensable to evaluate the impact of  optional music training on ME with the general population 
before future clinical adoptions.

For ME’s discriminative ability, researchers proposed that ME may be sensitive to partici-
pants’ sex (Kreutz et al., 2008). According to Baron-Cohen’s E–S theory (2009) and Extreme 
Male Brain (EMB) theory (2002), females are expected to be better at empathizing than males. 
Although the above notion was confirmed with Western participants in terms of  interpersonal 
empathy (female > male; see a review of  EQ by Groen et al., 2015), conclusions based on ME 
were inconsistent (Table 1). With British participants, Kreutz et al. (2008) observed a signifi-
cant sex difference on a preliminary version of  the ME (i.e., ME 13-item, female > male) but not 
its final version (i.e., ME 9-item, female = male). Hitherto, a significant sex difference on ME 
(9-item) has been confirmed with Australian participants (female > male; Garrido & Schubert, 
2011) but has been denied with Polish participants (female = male; Kantor-Martynuska & 
Horabik, 2015). These inconsistent findings based on Western populations are intriguing, indi-
cating that the Baron-Cohen’s E–S and EMB effect could be less of  a trend for music empathy 
(i.e., ME; Table 1) relative to interpersonal empathy (e.g., EQ; Groen et al., 2015).

Vis-à-vis Asians, the sex difference in ME could be further diminished according to the the-
ory of  “Western–Asian culture–sex interaction effect in empathy” (Zhao et al., 2019). Zhao 
et al. (2019, 2021) observed significant culture–sex interaction effects on interpersonal empa-
thy (EQ and IRI) with Chinese and Australian participants. Specifically, they found that the sex 
difference in the interpersonal empathy was non-significant for the Chinese participants 
(female = male) but significant for Australian participants (female > male; Zhao et al., 2019, 
2021). They postulated that the interaction effect could be due to the sex-role differentiation in 
each culture (Zhao et al., 2019, 2021). For example, referencing Confucius’ Golden Mean phi-
losophy, Chinese people prefer a balanced manifestation of  Yin–Yang (feminine–masculine) in 
social activities (Zhao et al., 2019, 2021). In contrast, Westerners primarily advocate “emo-
tional female and rational male” (Merten, 2005). Whether the sex difference in ME may also be 
insignificant in a Chinese setting is innovative to be verified.
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The current study aims to address the above research questions in China. Specifically, this 
study aims to evaluate:

1.	 The structural validity of  a simplified Chinese version of  ME using confirmatory factor 
analyses;

2.	 The conceptual validity of  ME in light of  its relationships with IRI and MUSE through 
Pearson’s correlation coefficients;

3.	 The discriminative ability of  ME in terms of  both sex (female vs. male) and optional 
music training (participants with vs. without optional music training) by independent 
samples t-tests;

4.	 Predictors of  ME in a Chinese setting according to regression analyses.

Considering the results of  Kreutz et al. (2008) and Garrido and Schubert (2011), the cur-
rent authors deemed the Agreement–Disagreement model (Allison et al., 2011) as a good-fit 
structural model of  ME. Referencing the theory of  “Western–Asian culture–sex interaction 
effect in empathy” (Zhao et al., 2019), the sex difference in ME was expected to be insignificant 
with Chinese participants. In line with the design of  ME (Kreutz et al., 2008), positive correla-
tions were anticipated between ME and cognitive interpersonal empathy (IRI-PT and IRI-FS). 
As per Linnemann et al. (2018), ME was expected to be higher for participants who seek affec-
tive and social benefits through music (MUSE-CE and MUSE-SC). Finally, since other effects 
(e.g., the optional music training effect) had not been studied (Table 1), the current authors 
planned to explore them with no specific postulations.

Methods

Participants

The current participants were recruited online and from a comprehensive university in Dalian, 
China. Participants were informed about two inclusion criteria of  this study: 1. Chinese and 2. 
who are willing to finish the whole task carefully. Participants were instructed to first register 
with the experimenters, and then wait for their turns to come to a laboratory to complete the 
study individually. Referencing the original survey of  ME (N = 155 to 442; Kreutz et al., 2008) 
and the previous cross-cultural validation of  the EQ in China (N = 588; Zhao et al., 2018), a 
reasonable sample size for the current study was around 500.

In total, 517 participants were recruited. However, two had to be excluded: one was unwill-
ing to complete the questionnaire set (for an unknown reason), and the other was unable to 
finish the ME and MUSE (this participant said that being a farmer, he hardly listened to music). 
The final sample (N = 515, Table 2) consisted of  83.9% Han Chinese (the main ethnicity of  
Chinese), 40.2% males, 95.3% college students, and 16.7% individuals with optional music 
training (the mean years of  training was 2.95, SD = 2.82). The mean age of  the final sample 
was 21.44, SD = 4.04. All participants provided their informed consent for this study and got 
RMB￥15 as reimbursement. This study was conducted according to a protocol approved by 
the ethics committee at the Institute of  Psychology, Beijing, China.

Measures

All reading materials used in this study were in simplified Chinese characters.
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Demographic sheet.  The current researchers designed a demographic sheet for collecting three-
fold information from participants: (1) the basic demographic information (sex, age, ethnicity, 
and education level), (2) social role (full-time students or worker; in addition, study major for 
students and working area for worker), and (3) optional music training experience (with or 
without; if  relevant, the years of  optional music training).

Music Empathizing (ME).  The English version of  ME (Kreutz et al., 2008) was translated into sim-
plified Chinese by the current authors following the cross-cultural translation standard (Beaton 
et al., 2000). First, an English-Chinese bilingual researcher translated the English version of  the 
ME into simplified Chinese. Second, the translation was proofread and agreed on within the cur-
rent research team. Third, an independent English-Chinese researcher back-translated the sim-
plified Chinese version into English. Fourth, the simplified Chinese translation and its English 
back-translation were sent to the original authors of  ME for checking (Kreutz et  al., 2008). 
Finally, Kreutz et al. (2008) agreed on our translation (see Supplementary Document S1).

Each item of  ME is rated on a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly 
agree). According to the current data, Cronbach’s α for ME (9-item) was .78. This Cronbach’s α 
value was slightly higher than that of  the original English version of  ME (α = .69; Kreutz et al., 
2008) and its translated German version (α = .75; Linnemann et al., 2018).

Music USE (MUSE) questionnaire.  The current authors translated the English version of  the MUSE 
(Chin & Rickard, 2012) into simplified Chinese, following the same procedure as introduced above. 

Table 2.  Demographic Information of the Current Chinese Participants.

Demographic characteristic Initial sample
with univariate and 

multivariate outliers*

(N = 515)

Sample without
univariate and 

multivariate outliers*

(n = 505)

Age (year, SD) 21.44 (4.04) 21.47 (4.07)
Education (year, SD) 14.65 (1.98) 14.66 (2.00)
Sex (n and % for male) 207 (40.2%) 204 (40.4%)
Social role: student/worker (n and % for student) 491 (95.3%) 481 (95.2%)
Ethnicity: Chinese Han/minorities (n and % for 
Chinese Han)

432 (83.9%) 424 (84.0%)

Music training (n and % for participants with 
optional music training)

86 (16.7%) 84 (16.6%)

Training length (year, SD for participants with 
optional music training)

2.95 (2.82) 2.87 (2.66)

SD: standard deviation.
Note. *In this study, confirmatory factor analyses were conducted based on the initial sample (N = 515); the other 
analyses (i.e., t-tests, Pearson’s correlations, and regression analyses) were conducted based on the sample without 
outliers (n = 505).
Education: participants’ overall formal education (from elementary school to the highest education level); Ethnicity: the 
current sample composes Chinese Han (i.e., the main ethnicity) and 15 Chinese minorities (e.g., Bouyei and Manchu); 
Music training: dummy coded (0 = without optional music training, 1 = with optional music training) according to whether 
participants received any optional music training (i.e., after-school music class, private music tutoring, and other extra-
curricular music training beyond the compulsory music courses).
Missing values were identified on two variables: Social role (n = 3 missing, which were replaced as one worker and two 
students based on their other demographic information, including age, study major, and working type) and Music train-
ing (n = 3 missing, which were replaced by the mode: 0 = without optional music training).
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According to Chin and Rickard (2012), MUSE consists of  24 items divided into five factors (see Sup-
plementary Document S1); namely, MUSE-CE (seven items), MUSE-EP (nine items), MUSE-SC (three 
items), MUSE-PE (three items), and MUSE-DA (two items). Each MUSE item is rated on a 6-point 
Likert scale ranging from 0 (not at all/not applicable to me) to 5 (strongly agree). As per the current 
sample, Cronbach’s αs for the five MUSE factors were .80, .91, .89, .85, and .92, in sequence.

Interpersonal Reactivity Index (IRI).  A validated Chinese version of  IRI (22-item; Chan, 1986) was 
administered in this study. The IRI (see Supplementary Document S1) consists of  four factors, 
namely, IRI-FS (six items), IRI-PT (five items), IRI-EC (six items), and IRI-PD (five items) (Chan, 
1986). Each IRI item is rated on a 5-point Likert scale ranging from 0 (does not describe me well) 
to 4 (describes me very well). Based on the current participants, Cronbach’s αs for the four IRI 
subscales were .66, .69, .62, and .75, respectively.

Data analysis

Confirmatory Factor Analyses (CFAs) were conducted using Mplus 8.2 (Muthén & Muthén, 
1998–2012). The weighted least squares with mean and variance adjustment estimation was 
used for these CFAs as per the robustness of  this procedure in handling ordered categorical data 
(Sass, 2011). The best-fit structural model was judged according to the recommendation by 
Wang and Wang (2012): comparative fit index (CFI) ⩾ .95, Tucker–Lewis Index (TLI) ⩾ .90, 
standardized root mean square residual (SRMR) ⩽ .08, and root mean square error of  approxi-
mation (RMSEA) ⩽ .08.

After the CFAs, distributions of  self-report scores on ME, MUSE, and IRI were evaluated. In 
total, six univariate outliers (z-scores > 3.29; one on IRI-FS, two on MUSE-CE, and three on 
IRI-EC) and four multivariate outliers (as per Mahalanobis distance; Allen & Bennett, 2010) 
were identified. Based on the sample without these outliers (n = 505, Table 2), independent 
samples t-tests were conducted to evaluate both sex effect (female vs. male) and optional music 
training effect (participant with vs. without optional music training) for each self-report score on 
ME, MUSE, and IRI. Pearson’s correlation coefficients among these self-report scores were 
evaluated separately for participants with and without optional music training. In addition, 
for participants with optional music training, Pearson’s correlation coefficients were also cal-
culated between each self-report score and the length of  optional music training.

Finally, three multiple regressions of  ME were processed. Regression 1 was a standard multi-
ple regression of  ME (method = ENTER) based on four demographic predictors; that is, Sex (0 
= male, 1 = female), Ethnicity (0 = Chinese Han, 1 = Chinese minorities), Social role (0 = student, 
1 = worker), and Music training (0 = without optional music training, 1 = with optional music 
training). Regression 2 was a standard regression of  ME (method = ENTER) based on eight self-
report variables (i.e., scores on MUSE and IRI). Regression 3 was a two-stage hierarchical mul-
tiple regression (method = STEPWISE) based on both the demographic predictors (the first 
stage) and the self-report variables (the second stage). Apart from CFAs, the other analyses were 
conducted using SPSS Version 27 (IBM Corp).

Results

CFA

CFA results for both ME and MUSE are presented in Supplementary Document S2.
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ME.  The best-fit model of  ME was the Agreement–Disagreement model (Figure 1), CFI = .97, 
TLI = .96, RMSEA [90% CI] = .070 [.054, .085], SRMR = .038. In contrast, the original one-
factor model of  ME was unfit for the current data, CFI = .86, TLI = .82, RMSEA [90% CI] = 
.144 [.130, .158], SRMR = .076. As per Allison et al. (2011), the total score of  the Agree-
ment–Disagreement model of  ME (9-item) was used in this study.5

MUSE.  Amongst the structure candidates of  MUSE, a 22-item four-factor model was identified 
as the best model, CFI = .96, TLI = .96, RMSEA [90% CI] = .071 [.066, .077], SRMR = .047 
(see Supplementary Document S2).

Independent samples t-test

The mean scores on ME, MUSE, and IRI for overall participants, two music training groups, and 
two sex groups are illustrated in Supplementary Document S3.

Music training effect.  The music training effect (all were participant with optional music training 
> without optional music training) was significant on ME, t(503) = 3.42, p < .001, 95% CI = 
[0.79, 2.91], Cohen’s d = 0.41 and three MUSE subscales, namely, MUSE-CE, t(503) = 2.11, 
p = .035, 95% CI = [0.11, 3.10], Cohen’s d = 0.25, MUSE-EP, t(125.99) = 7.08, p < .001, 
95% CI = [6.42, 11.39], Cohen’s d = 0.80, and MUSE-SC, t(138.13) = 3.11, p = .002, 95% 
CI = [0.42, 1.87], Cohen’s d = 0.32.

Sex effect.  The sex effect (both were female > male) was significant on IRI-FS, t(503) = 1.99,  
p = .047, 95% CI = [0.01, 1.42], Cohen’s d = 0.18 as well as IRI-PD, t(503) = 4.33, p < .001, 
95% CI = [0.81, 2.15], Cohen’s d = 0.39.

Pearson’s correlation

Pearson’s correlation coefficients amongst continuous variables were calculated separately for 
participants with and without optional music training (see Supplementary Document S4).

With optional music training.  ME was positively correlated with MUSE-CE, r(82) = .39, p < .001, 
MUSE-EP, r(82) = .48, p < .001, MUSE-SC, r(82) = .40, p < .001, MUSE-PE, r(82) = .32, p = 
.003, IRI-FS, r(82) = .31, p = .004, and IRI-PT, r(82) = .33, p = .002, but negatively corre-
lated with IRI-PD, r(82) = -.25, p = .022. Meanwhile, ME was not significantly correlated with 
IRI-EC, r(82) = .18, p = .109 or the length of  optional music training, r(82) = .14, p = .205.

Without optional music training.  ME was positively correlated (p < .001, unless otherwise speci-
fied) with all scores on MUSE and IRI, namely, MUSE-CE, r(419) = .52, MUSE-EP, r(419) = .29, 
MUSE-SC, r(419) = .42, MUSE-PE, r(419) = .35, IRI-FS, r(419) = .39, IRI-PT, r(419) = .29, 
IRI-EC, r(419) = .23, and IRI-PD, r(419) = .12, p = .011.

Multiple regression analysis

Results for the regression analyses are presented in Table 3. The multicollinearity did not inter-
fere with the current result interpretations (all VIFs ⩽ 1.70).
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Regression 1.  In sum, four demographic predictors (Sex, Ethnicity, Social role, and Music 
training) accounted for 3.3% variance of  the ME, R2 = .03, adjusted R2 = .03, F(4, 500) = 
4.31, p = .002, Cohen’s f2 = .03. However, only the prediction of  Music training on ME was 
significant, p < .001.

Regression 2.  In total, eight self-report scores (the scores on MUSE and IRI) explained 38.9% 
variance of  the ME, R2 = .39, adjusted R2 = .38, F(8, 496) = 39.54, p < .001, Cohen’s f2 = 
.64. Significant predictors were MUSE-CE, p < .001, MUSE-EP, p = .018, MUSE-SC, p < .001, 
IRI-FS, p < .001, and IRI-PT, p = .002.

Regression 3.  In all, five significant predictors were included in the regression, taking 38.2% 
variance of  ME explained, R2 = .38, adjusted R2 = .38, F(5, 499) = 61.77, p < .001, Cohen’s 
f2 = .62. These predictors were Music training, p = .028 as well as four self-report scores (all 
ps < .001; MUSE-CE, MUSE-SC, IRI-FS, and IRI-PT).

Discussion

In this study, we validated a simplified Chinese version of  ME (9-item) in China, and presented 
a new structural model (the Agreement–Disagreement model) for ME. As anticipated, insig-
nificant sex difference was identified on ME with the current Chinese participants. Meanwhile, 
based on the current data, optional music training was found to be a benefit to ME. In addition, 
four psychological traits were revealed as positive predictors of  ME, namely, two interpersonal 
cognitive empathy traits (IRI-PT and IRI-FS) as well as affective and social reasons for 
approaching music (MUSE-CE and MUSE-SC). Finally, a negative correlation between ME and 
personal distress (IRI-PD) was observed among the current participants with optional music 
training. As far as the current authors know, this is the first evaluation of  ME beyond Western 
cultures (Table 1).

The Agreement–Disagreement model was designed by Allison et al. (2011) to account for 
the psychometric differences between self-report agreement and disagreement items (after all 
items were properly scored). As per Allison et al. (2011), relative to the agreement items, the 
disagreement items require participants’ extra effort to do an inverse rating on the Likert scale. 
Similarly, Kreutz et al. (2008, p. 69) commented that although disagreement items may “give 
rise to some increase of  error variance,” these disagreement items force “the participants to 
concentrate more on individual items”; therefore, they designed ME with both agreement and 
disagreement items. Surpassing the one-factor model, the Agreement–Disagreement model 
can account for the psychometric heterogeneity due to the response direction, but still suggests 
the conceptual homogeneity of  a scale (i.e., agreement and disagreement items tap into the 
overall empathy convergently; Allison et al., 2011). To date, the model fitness of  the Agreement–
Disagreement model with the ME has only been investigated in this study with Chinese partici-
pants. An intriguing and important research question is whether the Agreement–Disagreement 
model of  ME is specifically fit for the Chinese population (due to Chinese ethnic, cultural, and 
linguistic characteristics) or if  it is inclusively fit for other cultures as well.

As anticipated, the current Chinese participants’ sex difference in ME was insignificant. On 
the one hand, this result aligns with the diminished sex difference observed in interpersonal 
empathy with Chinese populations (e.g., EQ and IRI; Zhao et al., 2018, 2019, 2020, 2021). On 
the other hand, it is consistent with Zhao et al.’s (2019, 2021) theory of  “Western–Asian cul-
ture–sex interaction effect in empathy.” As per this theory, the sex difference in empathy could 
be smaller if  a culture emphasizes less sex-role differentiation (Zhao et al., 2019). Relatively, the 
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social expectation on males and females could be more convergent for Chinese (see Confucius’ 
Golden Mean and the Yin–Yang philosophies) than Western populations (see the notion of  
“emotional females and rational males”; Zhao et al., 2018, 2019, 2020, 2021). The current 
results may indicate a culture–sex interaction effect in music empathy, waiting to be verified by 
future cross-cultural comparisons (Zhao et al., 2019, 2021).

Nonetheless, it should be stressed that Westerners’ sex difference on the ME (Table 1) was 
also smaller than it was postulated based on interpersonal empathy (e.g., Groen et al., 2015). 
The current authors considered that relative to externalizing interpersonal empathy (e.g., EQ), 
males could feel less criticized/self-criticized as losing mannish (i.e., the symbol of  authority in 
male-centered societies) for exhibiting music empathy (i.e., ME). Consequently, it may be sensi-
ble to adopt music training to help individuals with empathizing issues (e.g., racists, sexists, and 
sexual offenders; C. H. Davis et al., 2021; Varker & Devilly, 2007) to lift their empathy without 
“hurting” their dominant-cohort identities (e.g., ethnocentrism and masculism). The above 
proposal is in line with some scholars who promote music as the best “weapon” in the battle 
against of  anti-racism (Rastas & Seye, 2019).

Encouragingly, the current results suggested that optional music training fostered ME with 
the Chinese participants recruited from the general population (Table 3). Previous researchers 
recommended adopting music training to help clinical cohorts with empathy deficiency (Dahary 
et al., 2018; Sittler et al., 2019). Apparently, optional music training is practical and financially 
manageable for these clinical patients over professional music training. Relevant to the clinical 
adoption, three shreds of  innovative findings from this study should be noted. First, the current 
result indicated that ME was specifically predicted by the cognitive but not emotional compo-
nents of  interpersonal empathy (IRI-FS and IRI-PT vs. IRI-EC and IRI-PD, see Table 3). This 
result is concurrent with Kreutz et al.’s (2008) design for ME (see Introduction). Noticeably, lack-
ing cognitive interpersonal empathy is the key issue underpinning “empathy disorders” (e.g., 
high functioning autism; Gleichgerrcht et al., 2012). The current results implied a positive suc-
cession among ME, optional music training, and cognitive interpersonal empathy.

Second, the current results suggested that participants’ ME was relevant to their purpose for 
approaching music. The purpose can be multi-fold, including affective (MUSE-CE), social 
(MUSE-SC), as well as practical reasons (e.g., engaged playing of  music and physical exercise 
along with the music; MUSE-EP and MUSE-PE). The current results revealed that these former 
affective and social reasons were positive predictors of  ME, but these latter practical reasons 
were not (Table 3). The above results contain important implications on the clinical adaptation 
of  music training; namely, to enhance clients’ empathy, physicians and trainers should con-
sciously focus on inducing clients’ affective reactions to music and strengthening the social 
impact of  music on clients’ life, rather than focusing on clients’ playing skills or simply relying 
on passive listening techniques.

Finally and remarkably, a negative correlation between ME and IRI-PD was identified with 
the current participants with optional music training (Supplementary Document S4). Personal 
distress (IRI-PD) is self-orientated inversive feelings during empathy (e.g., nausea and panic; 
López-Pérez et al., 2014). Experiencing intense personal distress may drive people from altru-
ism to self-protection (Batson et al., 1987). Moreover, empathy-related personal distress is more 
serious for collectivism than individualism (e.g., Chinese vs. Australians; Zhao et al., 2019). 
Relative to individualism, collectivism has a blurred boundary between “self ” and “others,” 
triggering people from collectivist cultures to encounter more personal distress but externalize 
less cognitive empathy (Zhao et al., 2019). In addition, Zhao et al. (2020) found that ordinary 
school education may lift Chinese college students’ cognitive empathy and personal distress 
tandemly. The current results, in contrast, suggest that optional music training may help 
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youths enhance cognitive empathy and dampen personal distress (also see Wu & Lu, 2021). 
This observation is fascinating as people can enjoy sad music without being distressed (Garrido 
& Schubert, 2011). We reckon that music training may teach people to engage in empathy 
actively without blurring the psychological distinction between “self ” (i.e., the music player) 
and “others” (e.g., the music and composer) (also see Garrido & Schubert, 2011). This postula-
tion can be good news for emotionally vulnerable cohorts (e.g., Chinese females; Zhao et al., 
2019, 2020) as well as clinical populations (e.g., depression; Domes et  al., 2016), who are 
fighting to show empathy for others as well as to protect their own emotional wellness.

Limitations of  this study should be noted. First, the current sample was mainly Chinese uni-
versity students, and the validity of  the newly translated version of  ME requires replications 
with the other Chinese populations (e.g., Chinese youths). Second, the sample sizes of  the par-
ticipants with (n = 86) and without optional music training (n = 429) were biased. Although 
this biased sample ratio might reflect the popularity of  optional music training in China, the 
uneven sample sizes could diminish the statistical power of  the current analyses. Third, in this 
study, the optional music training was dummy coded. Nevertheless, optional music training 
can be further sub-grouped (e.g., online, offline, one-on-one, and group training). It is crucial 
to identify which type of  music training has the maximum impact on ME. Fourth, no re-test 
was conducted in this study, and the reliability of  the ME was unclear. Fifth, besides demo-
graphic and psychological variables covered by the current study, further researchers may like 
to explore biomarkers of  ME, such as participants’ prolactin level (Huron, 2011) and their 
PRL’s genetic polymorphisms (Sittler et  al., 2019). Finally, to illuminate an entire image of  
Baron-Cohen’s E-S theory on music, a validation of  MS in China is imperative in the future.
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Notes

1.	 In this study, we adopted “music empathy” and “interpersonal empathy” to concisely distinguish the 
empathy evaluated by ME and IRI, respectively.

2.	 A scale introduction is given in Supplementary Document S1.
3.	 ME consists of  five agreement items (i.e., ME01 to ME05) and four disagreement items (i.e., ME06 

to ME09). All agreement items should be positively scored, while all disagreement items should be 
negatively scored (Kreutz et al., 2008).
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4.	 In China, optional music training includes a variety of  extracurricular, non-compulsory, and ama-
teur music courses, which are accessible to children, students, workers, and seniors. Its music 
genres cover traditional Chinese music, Western classical music, popular music, soft rock, and so 
on; meanwhile, its course format includes online, offline, one-on-one, small group, and ensemble 
lessons.

5.	 Allison et al. (2011) stated that agreement and disagreement items are conceptually homogenous in 
terms of  evaluating the overall empathy though these items are psychometrically heterogenous.
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