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Abstract 

Aim: The aim was to translate the Multifaceted Empathy Test (MET-core-2) into Croatian using the back translation method 

and validate it on a sample of health professionals. Design: A cross-sectional correlational study. Methods: The sample 

consisted of 179 health professionals (age range 21–58 years). The Empathy Quotient questionnaire was used to test 

convergent validity, while the Big Five Inventory and the Dirty Dozen questionnaire were used to test divergent validity. 

Results: Our results suggested similar psychometric properties of the Croatian version of the MET-core-2 and two comparative 

studies: high reliability of the emotional empathy scales (Cronbachʼs alpha > 0.950) and low reliability of the cognitive 

empathy scales (Cronbachʼs alpha from 0.273 to 0.411). The results for convergent and divergent validity of emotional 

empathy were in line with predicted patterns based on previous studies using empathy questionnaires, whereas some deviations 

from expected patterns were obtained for cognitive empathy. These discrepancies can be explained by differences in how 

empathy is assessed using performance-based tests versus self-report questionnaires. Conclusion: Overall, our findings suggest 

that the Croatian version of the MET-core-2 is suitable for research use among health professionals. 

Keywords: back translation method, cognitive empathy, emotional empathy, health professionals, Multifaceted Empathy Test. 

 

Introduction 

Empathy – the ability to adapt one’s behavior 

in response to the thoughts and feelings of others 

(Baron-Cohen & Wheelwright, 2004) – has been 

shown to play an important role in the mental health 

and job satisfaction of health professionals and is also 

associated with improved treatment outcomes 

and higher patient satisfaction (Delgado Bolton et al., 

2022; Derksen et al., 2013; Nembhard et al., 2023). 

Empathy consists of an emotional and cognitive 

component (Dziobek et al., 2008). Emotional 

empathy refers either to experiencing arousal 

when observing another person’s emotions (indirect 

emotional empathy) or to one’s own emotions being 

triggered when observing another’s emotions (direct 

emotional empathy). Cognitive empathy refers 

to the understanding of another person’s thoughts 

and feelings (Dziobek et al., 2008; Guadagni et al.,  
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2014). To illustrate, a nurse may understand 

that a patient is afraid of being separated from their 

family while in intensive care (cognitive empathy), 

feel concern for the patient (emotional empathy), 

and occasionally comfort them with a short 

conversation (adapting one’s behavior to the thoughts 

and feelings of others). It is difficult for a single 

measure to capture all of these components 

of empathy, such that no gold standard instrument 

for measuring empathy exists (de Lima & Osorio, 

2021).  

Self-report scales, including the Empathy Quotient 

(Baron-Cohen & Wheelwright, 2004), are the most 

commonly used measures to assess empathy 

(de Lima & Osorio, 2021). Such questionnaires 

usually require participants to report their experience 

of empathy and emotional arousal when another 

person experiences an emotional state (emotional 

empathy), as well as to report how well they are able 

to recognize the emotional state of others (cognitive 

empathy). In contrast, performance-based empathy 

tests may be more effective in reducing socially 

desirable responses associated with self-report 
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measures. These tests require participants to complete 

tasks in which they are presented with images 

or videos of individuals in various emotional states, 

with responses evaluated as correct or incorrect 

(Dziobek et al., 2008). In addition, even when tests 

require participants to self-report the intensity 

of empathy toward another person, they may be more 

effective than questionnaires in reducing socially 

desirable responses. Unlike questionnaires, which 

typically ask participants to consider general 

situations, these tests ask participants to report 

the intensity of empathy of specific individuals 

depicted in the task (Dziobek et al., 2008). A further 

benefit of empathy tests is that they allow for direct 

manipulation of the context in which another 

person’s emotions are depicted, thereby enhancing 

the ecological validity of the measure (Foell et al., 

2018). A review of most commonly used 

measurements of empathy by de Lima and Osorio 

(2021) mentions the Multifaceted Empathy Test 

(Dziobek et al., 2008) as an example of a test that 

assesses both emotional and cognitive empathy. 

Originally developed in German (Dziobek et al., 

2008), the test has been translated into English 

and Brazilian Portuguese and validated in samples 

of adults from the general population in the United 

States (Foell et al., 2018) and young adults in Brazil 

(Fernandes Vieira de Lima et al., 2023). 

It is primarily used to differentiate neurotypical 

from neurodivergent groups (e.g., those on the autism 

spectrum), but also to measure empathy 

in neurotypical populations (Dziobek et al., 2008). 

A systematic review of studies on empathy in health 

professionals published between 1971 and 2021 

found that 74.5% (350 of 470 analyses) used 

questionnaires, 0.2% (1 of 470) used functional 

magnetic resonance imaging, and 25.3% (119 of 470) 

used other measurement approaches (Nembhard 

et al., 2023). The authors noted that these alternative 

methods consisted of game-based tasks in which 

participants were asked to play the role 

of a caregiver. Thus, none of the studies included 

in this systematic review appear to have included 

an empathy test. In contrast, empathy tests have been 

used in combination with empathy questionnaires 

in two studies examining the relationship between 

sleepiness and sleep deprivation and empathy 

in emergency medical technicians (Amalean et al., 

2021) and in medical students and nurses (Sack et al., 

2019), as well as in one study investigating 

the relationship between sociodemographic 

and psychological predictors of empathy in nurses 

(Onofrei et al., 2023). Thus, to date empathy tests 

appear not to be regularly used to complement 

questionnaires in the study of empathy of health 

professionals, highlighting the need to validate 

existing tests for wider use with this specific group 

of professionals for whom an understanding 

of different aspects of empathy is crucial (Delgado 

Bolton et al., 2022; Derksen et al., 2013; Nembhard 

et al., 2023). Consequently, in this study 

we translated the Multifaceted Empathy Test  

(MET-core-2; Foell et al., 2018) from English 

into Croatian and validated the Croatian version 

in a sample of health professionals. 

Given that there exist no known arguments as to why 

the psychometric properties of the MET-core-2 

should differ between the general population 

and the population of health professionals, 

we expected that the obtained psychometric 

parameters would be similar to those obtained 

by Foell et al. (2018) and Fernandes Vieira de Lima 

et al. (2023): i.e., higher reliability for emotional 

empathy and lower reliability for cognitive empathy. 

To assess convergent validity, performance  

on the MET-core-2 was correlated with scores  

on the Empathy Quotient (Baron-Cohen 

& Wheelwright, 2004). We expected positive 

correlations between the two measures of emotional 

empathy, as well as between the two measures 

of cognitive empathy. In the assessment of divergent 

validity, we expected relationships between 

the scores on the MET-core-2 and the scores 

for the different personality factors of the Big Five 

(McCrae & Costa, 1987) and the Dark Triad model 

(Paulhus & Williams, 2002). In terms of the Big Five 

model, for both emotional and cognitive empathy, we 

expected a negative correlation with Neuroticism 

but a positive correlation with the other four factors 

(Guilera et al., 2019; Martos Martínez et al., 2021; 

Song & Shi, 2017; for an opposing view, see 

Schreckenbach et al., 2018). In terms of the Dark 

Triad model, we expected a negative correlation 

between emotional empathy and Psychopathy 

and Machiavellianism but no correlation 

with Narcissism (Heym et al., 2019; Wertag 

& Hanzec, 2016). Cognitive empathy was not 

expected to correlate with any of the Dark Triad traits 

(Duradoni et al., 2023). Finally, we expected 

that both women and men would have similar scores 

(Dehning et al., 2013; Guadagni et al., 2014; 

Rodríguez-Nieto et al., 2022). Given the expected 

upper age rank of our sample to be around  

55 years, age was expected to be positively correlated 

with emotional empathy but negatively correlated 

with cognitive empathy (Beadle et al., 2015; 

Sommerlad et al., 2021). 
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Aim  

The aim of the present study was to translate 

the MET-core-2 (Foell et al., 2018) from English into 

Croatian and to validate the Croatian version 

for future use with health professionals. 

Methods 

Design 

This was a cross-sectional correlational study. 

The study is reported in accordance with 

the Strengthening the Reporting of Observational 

Studies in Epidemiology (STROBE) statement: 

guidelines for reporting observational studies 

(von Elm et al., 2008). 

Sample  

The convenience sample included nurses, 

physiotherapists, and midwives, all of whom were 

recruited from part-time health undergraduate 

and graduate students through the faculty where they 

studied, regardless of gender, age, work institution, 

and workplace. Participants were not asked 

to indicate their profession and their study program. 

However, from the recruitment process, data are 

available for the tested participants at the group level: 

16.9% of the sample were undergraduate students 

of nursing, 5.5% were undergraduate 

students of midwifery, 42.6% were graduate students 

of nursing, 5.5% were graduate students 

of midwifery, and 29.5% were graduate students 

of physiotherapy and clinical nutrition. 

The participants were tested in 2023. Participation 

was not compensated.  

The sample size of n = 153 was calculated a priori 

using G*Power 3 software. 1.9.6 (Faul et al., 2009) 

with α = 0.05, β = 0.20 and r = 0.20. It was planned 

to recruit more participants in anticipation 

of the possibility of incomplete questionnaires. 

Participants were recruited through their classes, 

and all students who wished to participate were 

included, resulting in a total sample size of 183. 

The study was approved by the Faculty 

of Humanities and Social Sciences of the University 

of Rijeka [640-01/22-01/63, Number 2170-24-02-22-

2]. 

Data collection 

First, participants were informed about the study, 

its ethical approval, the voluntary nature 

of participation, ways to maintain anonymity, 

and how to withdraw from the study, after which they 

signed a written informed consent form. Then, 

participants completed the questionnaires using 

the paper-and-pencil method and finally, they 

completed the MET-core-2 using a combined 

computer and paper-and-pencil method. Data 

collection was conducted in groups of two to four 

participants while the researcher was present 

and available to answer any questions. Testing took 

around 20–30 minutes per participant.  

Measures 

The MET-core-2 (Foell et al., 2018) was used 

to measure cognitive and emotional empathy. 

The stimuli consist of 40 color photographs of people 

of different ages and of both sexes in different 

emotional states and situational contexts. Twenty 

photographs illustrate positive, and 20 photographs 

illustrate negative emotions. Each photograph 

is presented twice – once in the cognitive  

empathy task and once in the emotional empathy  

task – resulting in a total of 80 items administered 

to participants. The cognitive and emotional empathy 

tasks alternate in blocks of ten trials each, 

with the order of stimuli being randomized within 

a block. In the cognitive empathy task, participants 

are presented with a photograph and asked to answer 

the question “What emotion does this person feel?” 

by selecting one of four available answers (one 

correct answer and three distractors). Participants 

have at their disposal a dictionary explaining all 

emotion terms used for the possible answers, 

including synonyms, similar terms, and example 

sentences in which they are used. The proportion 

of correct answers is scored separately for positive 

(CEpos) and negative emotions (CEneg), 

and for total cognitive empathy (CE).  

In the emotional empathy task, participants are 

presented with the photographs and asked  

to self-assess “How much do you empathize with this 

person?” on a scale from ‘1 – not at all’ to ‘9 – very 

much’. Here, the average score is calculated 

separately for positive (EEpos) and negative 

emotions (EEneg), as well as for total emotional 

empathy (EE). To test the predictions regarding 

the validation of the MET-core-2, we conducted 

analyses for each of the subscales and total scales.  

We used MS Power Point 2016 (Microsoft 

Corporation, Redmond, WA) for stimulus 

presentation and a paper-and-pencil answer sheet. 

Randomized combinations of stimuli were created 

using E-Prime 2.0 (Psychology Software Tools, Inc., 

Sharpsburg, PA), and the randomized order 

of assignment of combinations was created using MS 

Excel 2016 (Microsoft Corporation, Redmond, WA). 

Convergent validity assessment 

We used the Croatian translation of the short version 

(Wertag & Hanzec, 2016) of the Empathy Quotient 

questionnaire (EQ; Baron-Cohen & Wheelwright, 
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2004) to measure the general empathy quotient 

and its three dimensions, namely Cognitive Empathy 

(11 items), Emotional Reactivity (11 items), 

and Social Skills (6 items). Each of the 28 items 

about empathic behaviors are self-rated on a scale 

from ‘0 – strongly disagree’ to ‘3 – strongly agree’. 

In the Croatian sample, a three-factor structure has 

been confirmed, with Cronbach’s alpha values 

ranging from 0.81 to 0.90 for Cognitive Empathy, 

Emotional Reactivity, and the total score, and 0.40 

for Social Skills (Wertag & Hanzec, 2016).  

In the present study, we only analyzed the Cognitive 

Empathy and Emotional Reactivity subscales. 

Divergent validity assessment 

We used the Croatian version (Kardum et al., 2006) 

of the Big Five Inventory (BFI; Benet-Martinez 

& John, 1998) to measure the five-factor personality 

traits Openness to Experience (10 items), 

Conscientiousness (9 items), Extraversion (8 items), 

Agreeableness (9 items) and Neuroticism (8 items). 

Each of the 44 items concerning personality 

characteristics are self-rated on a scale  

from ‘1 – strongly disagree’ to ‘5 – strongly agree’. 

The five-factor structure has been confirmed 

in the Croatian sample, with Cronbach’s alpha values 

ranging from 0.72 to 0.83 for the individual scales 

(Kardum et al., 2006).  

We used the Croatian version (Kardum et al., 2023) 

of the Dirty Dozen questionnaire (DD; Jonason 

& Webster, 2010) to measure the Dark Triad traits 

Psychopathy (4 items), Narcissism (4 items), 

and Machiavellianism (4 items). Each of the 12 

statements about typical reactions and behaviors are 

self-rated on a scale from ‘1 – strongly disagree’  

to ‘9 – strongly agree’. The three-factor structure has 

been confirmed in the Croatian sample, 

with Cronbach’s alpha values ranging from 0.63 

to 0.88 for the subscales and the overall Dark Triad 

score (Kardum et al., 2023). In this study, we 

analyzed each of the three subscales separately.   

Translation and adaptation of the MET-core-2 

The MET-core-2, including participant instructions, 

emotion labels, and the dictionary, was translated 

from English into Croatian using the back-translation 

method. Authors HŠ and MT independently 

conducted the forward translation into Croatian 

and compared the translations. There were no major 

differences between the two translations. Author LJO 

conducted the back translation into English. Authors 

HŠ and MT then compared this back translation 

with the original and made the final adjustments 

based on consensus.  

 

Data analysis 

Statistical analyses were performed using MS Excel 

2016 (Microsoft Corporation, Redmond, WA), 

Statistica 14.0.0.15 (TIBCO Software Inc.),  

JASP-0.17.3.0.msi., and Psychometrica (Lenhard 

& Lenhard, 2022). Descriptive data on the sample 

and the scales included frequencies and percentages 

for categorical variables and mean (M) or median 

for numerical variables, depending on the data 

distribution normality, which was tested using 

the Shapiro-Wilk’s test. Internal consistency  

of the scales was assessed using Cronbach’s α 

and the average item-total correlation. For binary 

variables (CEpos, CEneg, and CE), reliability was 

calculated using the Kuder-Richardson formula 

(Zaiontz, 2024). Correlation between measures was 

examined using Spearman’s rank correlations. Item 

difficulty was additionally calculated for cognitive 

empathy of the MET-core-2 as the proportion 

of correct responses for each item. Based 

on the results of Levene’s test and Shapiro-Wilk’s 

test, sex differences in cognitive empathy  

in the MET-core-2 were tested using  

the Mann-Whitney U-test and in emotional empathy 

using the Welch t-test. The significance level was set 

at α = 0.05.  

Results 

Sample characteristics 

After excluding four out of 183 participants 

(due to incomplete questionnaires) the final sample 

size was n = 179 (15.6% men, median age = 27.5 

years, Q = 5.38, range 21–52 years; and 84.4% 

women, median age = 31, Q = 9, range 21–58 years). 

MET-core-2 psychometric parameters 

Cognitive empathy. The mean item difficulty was 

p = 0.67 (SD = 0.23), ranging from 0.11 to 0.97. 

Easiest items were Victorious (0.97) and Fearful 

(0.93), whereas the most difficult items were 

Amused (0.11) and Crestfallen (0.12). 

The average scores for CEpos, CEneg, and CE were 

in the medium range. Reliability and the average 

item-total correlation was low for all three scales. 

There was a low positive correlation between 

the two subscales and a high positive correlation 

between each subscale and CE (Table 1, upper part).  

Emotional empathy. The average scores for EEpos, 

EEneg, and EE were in the high medium range. 

For all three scales, reliability and the average  

item-total correlation were high. There was 

a moderate positive correlation between the two 
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Table 1 Descriptive data and Spearman correlation for the MET-core-2 

 M (SD) Cronbach’s alpha Average item-total correlation  CEnegb CEc 

CEposa 0.673 (0.110) 0.339 0.269 CEposa 0.207** 0.764*** 

CEnegb 0.692 (0.110) 0.273 0.251 CEnegb - 0.763 

CEc 0.660 (0.085) 0.411 0.201 CEc - - 

 Median (Q25–Q75)    EEnegb EEc 

EEposd 6.100 (4.925–7.200) 0.956 0.721 EEposa 0.489*** 0.847*** 

EEnegd 6.500 (5.125–7.400) 0.966 0.763 EEnegb - 0.850*** 

EEf 6.225 (5.087–6.963) 0.965 0.633 EEc - - 
**p < 0.01; ***p < 0.001; acognitive empathy for positive emotions; bcognitive empathy for negative emotions; ccognitive empathy; demotional empathy 

for positive emotions; eemotional empathy for negative emotions; femotional empathy 

 

subscales and a high positive correlation between 

each subscale and EE (Table 1, lower part). 

Convergent and divergent validity 

In the assessment of convergent validity 

for the cognitive empathy scales, only CEneg 

showed a low positive correlation with Cognitive 

Empathy in the EQ, while CEpos and CE did not 

correlate significantly with Cognitive Empathy. 

In addition, CEneg also showed a low positive 

correlation with Emotional Reactivity in the EQ.  

In the assessment of convergent validity 

for the emotional empathy scales (EEpos, EEneg, 

EE), all three showed low to moderate positive 

correlations with Emotional Reactivity in the EQ. 

In addition, all three scales also showed low positive 

correlations with Cognitive Empathy in the EQ 

(Table 2).  

In the assessment of divergent validity regarding 

the BFI, the three cognitive empathy scales showed 

neither the predicted negative correlation 

with Neuroticism nor a positive correlation with 

the other four factors (Table 2). Of the predicted 

positive correlations between the three emotional 

empathy scales and four BFI factors, only a subset 

were significant: EEpos and EE were significantly 

correlated with Openness to Experience 

and Agreeableness, whereas EEneg was significantly 

correlated only with Agreeableness. Of the predicted 

negative correlations between the emotional 

empathy scales and Neuroticism, these were 

significant only for EEpos and EE (see Table 2). 

In the assessment of divergent validity regarding 

the DD, as predicted, none of the three cognitive 

empathy scales correlated significantly 

with the factors of the DD. As predicted, all three 

emotional empathy scales correlated negatively 

with Psychopathy and Machiavellianism and did not 

correlate significantly with Narcissism (Table 2).  

Table 2 The Spearman correlation between the validation instruments and the MET-core-2 

  CEposd CEnege CEf EEposg EEnegh EEi 

EQa Cognitive Empathy 0.044 0.203** 0.142 0.183* 0.152* 0.160* 

 Emotional Reactivity < 0.001 0.202** 0.134 0.244*** 0.375*** 0.316*** 

BFIb Openness to Experience < 0.001 0.122 0.074 0.193* 0.104 0.147* 

 Conscientiousness -0.077 -0.013 -0.047 0.117 0.092 0.084 

 Extraversion 0.062 0.036 0.061 0.121 0.020 0.049 

 Agreeableness -0.129 -0.021 -0.095 0.303*** 0.265*** 0.294*** 

 Neuroticism 0.034 0.020 0.043 -0.286*** -0.034 -0.150* 

DDc Psychopathy 0.097 -0.004 0.046 -0.233** -0.418*** -0.376*** 

 Machiavellianism 0.123 0.089 0.101 -0.172* -0.172* -0.196** 

 Narcissism 0.119 0.020 0.077 -0.066 -0.111 -0.107 
*p < 0.05; **p < 0.01; ***p < 0.001; aEmpathy Quotient questionnaire; bBig Five Inventory; cDirty Dozen Questionnaire; dcognitive empathy for positive 

emotions; ecognitive empathy for negative emotions; fcognitive empathy; gemotional empathy for positive emotions; hemotional empathy for negative emotions; 
iemotional empathy 

 

Relationships with age and sex 

There were no statistically significant differences 

between women and men in any of the cognitive 

empathy scales of the MET-core-2 (CEpos, 

U = 2482.0, p = 0.140, d = 0.220; CEneg, 

U = 2119.5, p = 0.984, d = 0.003; CE, U = 2336.5, 

p = 0.376, d = 0.132) and in the EEpos subscale 

of emotional empathy (t(177) = -1.163, p = 0.252, 

CI 95% [-1.131, 0.306], d = -0.241). Women scored 

significantly higher than men in EEneg  

 (t(177) = -3.356, p = 0.002, CI 95% [-1.838, -0.457], 

d = -0.662) and EE (t(177) = -2.782, p = 0.008, 

CI 95% [-1.378, -0.218], d = -0.552). Age did not 
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correlate significantly with CEpos  

(ρ = -0.088, p = 0.243), CEneg (ρ = 0.082, 

p = 0.273), and CE (ρ = 0.005, p = 0.951) but it did 

correlate slightly to moderately with EEpos 

(ρ = 0.150, p = 0.045), EEneg (ρ = 0.431, p < 0.001), 

and EE (ρ = 0.336, p < 0.001). When sex was 

partially removed, the correlation between EEpos 

and age was no longer statistically significant 

(ρ = 0.140, p = 0.061), while the other correlations 

with age remained similar to when sex was not 

removed (CEpos, ρ = -0.072, p = 0.339; CEneg, 

ρ = 0.084, p = 0.267; CE, ρ = 0.015, p = 0.842; 

EEneg, ρ = 0.410, p < 0.001; EE, ρ = 0.315, 

p < 0.001). 

Discussion 

The first step in this validation study was to obtain 

the psychometric properties of the Croatian version 

of the MET-core-2 with health professionals. 

As expected, item difficulty and reliability 

of the MET-core-2 obtained in our sample were 

similar to those of two comparable studies 

(Fernandes Vieira de Lima et al., 2023; Foell et al., 

2018). The average item difficulty in our study was 

similar to that of Foell et al. (2018). In addition, 

both our study and that by Fernandes Vieira de Lima 

et al. (2023) found “amused” and “crestfallen” to be 

the most difficult items and “victorious” to be among 

the two easiest items. We found high reliability 

of the emotional empathy scales and low reliability 

of the cognitive empathy scales, which aligns 

with the results of Foell et al. (2018) and Fernandes 

Vieira de Lima et al. (2023). The low reliability 

of the cognitive empathy scales may be related 

to the tasks requiring a certain level of knowledge 

of emotion vocabulary. Although participants had 

access to a dictionary of emotions, some emotion 

terms may have been unfamiliar to them. Foell et al. 

(2018) reported a positive correlation between 

performance on the Shipley Test of Vocabulary test 

and cognitive empathy. In future studies, researchers 

may wish to systematically examine participants’ use 

of the emotion dictionary to clarify the extent 

to which they accurately understand the meaning 

of the emotion terms provided. 

The second step in the validation of the MET-core-2 

was to test its convergent validity. Here, our results 

were only partially in line with the predictions 

regarding positive correlations between the MET-

core-2 scales and the corresponding EQ scales. Both 

the subscale scores and the overall score 

of emotional empathy were positively correlated 

with the Emotional Reactivity scale in the EQ. 

However, for cognitive empathy, only  

the MET-core-2 subscale for negative emotions was 

positively correlated with the Cognitive Empathy 

scale of the Empathy Quotient (EQ). 

This discrepancy could be explained by the fact 

that emotional empathy is assessed more similarly 

across the two instruments than cognitive empathy. 

In both measures, emotional empathy relies  

on self-report: in the MET-Core-2, participants rate 

their empathic response toward the person depicted 

in the photograph (Dziobek et al., 2008), 

and in the EQ, they rate their general tendency 

to experience emotional reactions to others’ mental 

states (Lawrence et al., 2004). In contrast, 

to measure cognitive empathy, the difference 

between the MET-core-2 as a test of empathy 

compared to the EQ as an empathy questionnaire 

is larger: in the MET-core-2, participants have 

to identify the correct name of the emotion 

of the person shown in a photograph (Dziobek et al., 

2008), while in the EQ, they self-assess the level 

of appreciation of others’ affective state (Lawrence 

et al., 2004). It should be emphasized that all 

significant correlations in our study between 

the MET-core-2 and the EQ were low, as were those 

in previous validation studies of the MET-core-2 

where convergent validity was assessed 

by correlating it with the Interpersonal Reactivity 

Index questionnaire (Fernandes Vieira de Lima 

et al., 2023; Foell et al., 2018).  

The third step in the validation of the MET-core-2 

was to test its divergent validity by correlating 

it with the BFI factors and the Dark Triad traits. 

In line with our predictions, the subscales 

and the total score of emotional empathy positively 

correlated with Openness to Experience 

and Agreeableness, and negatively with Neuroticism 

of the BFI. However, the correlations between 

emotional empathy with Extraversion 

and Conscientiousness were not significant. 

Thus, our results are also only partially in line 

with those from studies in which empathy was 

measured with questionnaires (Guilera et al., 2019; 

Martos Martínez et al., 2021; Song & Shi, 2017). 

There are two aspects to consider when interpreting 

these differences. The first is that most 

questionnaires ask participants to self-assess 

their emotional empathy in general, while  

the MET-core-2, whilst also relying  

on self-assessment of emotional empathy, does this 

for specific situations and specific people shown  

in a photograph. The second is that questionnaires 

ask participants to self-assess their usual reaction, 

while tests ask them to self-assess their current 

reaction. Thus, the self-assessment of emotional 

empathy in the MET-core-2 may be affected by 
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the identification with the person in the photograph, 

which is not applicable in questionnaires. Contrary 

to predictions, the cognitive empathy scales in the 

MET-core-2 were not correlated with the BFI 

factors. These results thus differ from those obtained 

in most previous studies, in particular those by 

Guilera et al. (2019), Martos Martínez et al. (2021), 

and Song and Shi (2017), in all of which cognitive 

empathy was measured with different questionnaires, 

i.e., the Interpersonal Reactivity Index (Davis, 1980) 

or the Basic Empathy Scale (Jolliffe & Farrington, 

2006). However, our results are similar to those 

reported in a study by Schreckenbach et al. (2018) 

in which emotion recognition was measured 

by the Diagnostic Analysis of Nonverbal  

Accuracy-2, Adult Facial Expressions  

(DANVA-2-AF) (Nowicki & Carton, 1993). It can 

thus be assumed that here again, the divergence 

in results could be explained by the difference when 

cognitive empathy is measured by empathy 

questionnaires as opposed to empathy tests. 

For example, high neuroticism is related to low   

self-esteem and seeing the negative in ambiguous 

situations (Amestoy et al., 2023; Hufer-Thamm 

& Riemann, 2021). Accordingly, people with high 

neuroticism may underestimate their general ability 

to recognize and understand the emotional state 

of others, which is how empathy is measured 

in questionnaires. Thus, this may explain 

the negative correlation between neuroticism 

and cognitive empathy as measured 

by questionnaires. On the other hand, when it comes 

to actually recognizing the emotional state 

of specific others in specific situations, as is the case 

in the tasks in the MET-core-2, neuroticism may not 

have such an influence.  

In terms of assessing divergent validity  

of the MET-core-2 by correlating it with the Dark 

Triad traits, our results followed the predicted 

patterns: cognitive empathy did not correlate 

with any of the Dark Triad traits, while emotional 

empathy was negatively correlated with Psychopathy 

and Machiavellianism and did not correlate 

with Narcissism. Consistent with the hypotheses, 

Psychopathy is the Dark Triad trait most strongly 

correlated with emotional empathy. This result 

is in line with Wertag and Hanzecʼs (2016) finding 

that the strongest correlation was that between 

Emotional Reactivity of the EQ and Psychopathy.  

Overall, our results regarding the convergent 

and divergent validity of the MET-core-2 are in line 

with findings suggesting that the factor structure 

of empathy is still ambiguous (de Lima & Osorio, 

2021).  

The final step of our validation study was to examine 

the relationship of emotional and cognitive empathy 

in the MET-core-2 with age and sex. As expected, 

we found no sex differences for the cognitive 

empathy scales. However, we found sex differences 

in the emotional empathy total score, which appears 

to be due to women performing better than men 

on the negative emotion subscale of emotional 

empathy. One possible explanation for this result is 

the bias towards women in our sample size (84.4% 

women). However, it is also possible that there are 

some true sex differences in emotional empathy, 

although more research with non-biased samples 

is needed since previous studies show inconsistent 

results in this regard. For example, Song and Shi 

(2017) reported female sex being a positive predictor 

of emotional but not cognitive empathy, while 

Fernandes Vieira de Lima et al. (2023) reported 

higher scores for women for both emotional 

and cognitive empathy in a face-to-face but not 

in an online application of the MET-core-2.  

In terms of the relationship with age, our results 

were partially in line with the predicted pattern: we 

found the expected low to moderate positive 

correlations between age and emotional empathy 

but did not find the expected significant negative 

correlation between age and cognitive empathy. 

Our predictions were based on studies reporting 

an inverted U-shaped pattern of empathy across 

the lifespan, with peak levels – subject to some 

gender differences – occurring around the age of 50 

(Sommerlad et al., 2021). However, in the absence 

of longitudinal studies, it should be noted that 

the age differences observed in the present study 

may also reflect cohort effects (Grühn et al., 2008). 

Overall, the mean scores of health professionals 

in our study seem to be similar to those found 

by Fernandes Vieira de Lima et al. (2023) for adults 

from the general population and are numerically 

higher than those reported by Foell et al. (2018) 

for young adults (18–28 years) from the general 

population. However, given the complexity 

of the concept of empathy, and the fact that a direct 

comparison between health professionals 

and the general population was not the focus of our 

study, we would caution against any firm claims 

regarding empathy levels of health professionals. 

Some studies report below-average empathic 

communication in health professionals (Dehning 

et al., 2013; Moudatsou et al., 2020) and more 

research is needed to explore different factors 

that may influence empathy in health professionals. 
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Finally, our findings illustrated that a combined 

computer and pen-and-pencil application 

of the MET-core-2 can be used for research 

purposes. In addition, having the researcher present 

was informative since the researcher could observe 

the metadata of the testing process, such  

as the time taken, ambiguities in instructions,  

and the participants’ questions.  

In combination with previous findings 

on the psychometric properties of the MET-core-2, 

our results thus indicate that the MET-core-2 can be 

used for testing empathy in health professionals 

and can be widely applied. As such, the MET-core-2 

can serve as an important addition to the empathy 

measures already used to study empathy in this 

specific group of professionals, where the currently 

most used methods rely on self-reports 

in questionnaires (Nembhard et al., 2023). 

For example, empathy outcomes following medical 

humanities programs aimed at improving empathy 

in medical students and health professionals were 

assessed using a single questionnaire in 12 of 15 

studies (Zhang et al., 2023). This suggests that future 

research would benefit from combining 

questionnaires with performance-based empathy 

tests. Integrating self-report measures, empathy tests, 

and, where applicable, reports from others will be 

important to capture the multidimensional nature 

of empathy in health professionals. This, in turn, 

may improve the design of interventions, education, 

and support aimed at enhancing mental health 

and job satisfaction among health professionals 

(Delgado Bolton et al., 2022; Nembhard et al., 2023; 

Yilmaz Sezer et al., 2023), as well as promoting 

patient-centered and team-based healthcare (Ratka, 

2018). Our results suggest that the MET-Core-2 may 

be a suitable instrument for assessing empathy 

in such contexts. 

Limitation of study 

The participants in our study were health 

professionals and as such the results should not be 

generalized outside this specific population. 

The participants’ professional orientation towards 

people may have contributed to the observed 

relationships between their empathy and personality 

(Guilera et al., 2019). Since participants provided 

answers using a paper-and-pencil method, there were 

a number of missing values. Although these 

were carefully handled before the statistical analyses 

in this study, fully computerized versions of the test 

can more easily require participants to answer every 

question and thus prevent missing data. 

Since participants provided responses using  

paper-and-pencil administration, reaction times were 

not recorded; therefore, comparisons with studies 

using fully computerized tasks are not possible 

for this measure. A final aspect of our study that 

requires consideration is the unequal percentage 

of male and female participants. Such  

a female-biased sample is representative  

of the population of health professionals but may 

affect empathy scores (Eurostat, 2021). 

Conclusion 

The psychometric properties of the Croatian 

translation of the MET-core-2 can generally 

be considered good, with the exception of the low 

reliability of the cognitive empathy scales. These 

findings are similar to those of previous studies 

validating the test’s translation into English, 

and Brazilian Portuguese. The convergent 

and divergent validity of the Croatian translation 

through examining the correlations with the EQ, 

the BFI, and the DD are also mostly in line 

with previous studies and can generally be 

considered sufficient to good. The Croatian 

translation of the MET-core-2 can be used in future 

research on health professionals’ empathy to inform 

interventions and education aimed at enhancing 

the well-being of health professionals  

and patient-centered care. However, due  

to the complexity of the constructs of emotional 

and cognitive empathy, we recommend combining 

two or more different measures of empathy in future 

studies. 
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