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Abstract: Background: This study assessed the factor structure and psychometric properties of the Swedish version of the Empathic Experience
Scale (EES), a recently developed scale for empathic traits (Innamorati et al., 2019). According to previous research, EES has two dimensions:
Vicarious Experience and Intuitive Understanding. Methods: We used a split-sample method with a combination of exploratory factor analysis
(EFA) and confirmatory factor analysis (CFA) for an adult population (N = 805) from both Sweden and Finland. Results: Our findings support
previous research, favoring a two-factor model over a unidimensional model. The final model provided support for measurement invariance
across different grouping variables. Consistent with previous research on empathic traits, women obtained higher scores on both dimensions of
the scale compared to men. Furthermore, the EES showed high internal consistency, good discriminant, and convergent validity.
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Empathy is widely recognized as encompassing both state
and trait dimensions, with state empathy involving imme-
diate responses that mirrors others’ emotions, and the latter
represented by individual differences in latent capacities and
tendencies to enact these empathic responses (Cuff et al.,
2016; Hall & Schwartz, 2019). In this study, we will focus on
measuring empathy as a trait. Hall and Schwartz (2019)
highlighted the often unclear and inconsistent definitions of
empathy in their comprehensive review of 393 studies. They
also discussed that the term “empathy” has, in many cases,
played out its role, making it more meaningful to assess the
lower-lever constructs utilized in empathy measures (Hall &
Schwartz, 2019). In addition, they found that most studies
used multidimensional concepts of empathy, with cognitive
empathy and affective empathy being the most common
components (Hall & Schwartz, 2019). Cognitive empathy has
been defined as involving the understanding or identifying
another person’s emotions, while affective empathy con-
cerns sharing others’ emotions (Coll et al., 2017; Cuff et al.,
2016; Gerdes et al., 2010). Recognizing the diverse defini-
tions of empathy in existing literature, we acknowledge
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the value of various conceptualizations in both research and
practical contexts. In our study, we propose a model that
primarily focuses on the two dimensions of empathy:
emotional and cognitive. This approach does not claim to be
definitive but highlights the importance of exploring and
validating this two-dimensional conceptualization in un-
derstanding empathic processes.

Theoretical Background

Empathy is a multifaceted construct that has been in-
terpreted variously within psychological research. Cuff
et al. (2016) described it as an emotional sharing and
understanding of others’ emotions, distinct from sympathy
(feeling for others), compassion (a blend of sympathy and
a desire to help), and tenderness (a nurturing attitude).
Innamorati et al. (2019) proposed making empathy
measures more distinct from similar constructs. Our study
examined empathy as defined by Innamorati et al. (2019)
for the Empathic Experience Scale (EES) by validating the
scale with a Swedish-speaking population, contributing to
the broader discourse on its multifaceted nature.

Both Cuff et al. (2016) and Innamorati et al. (2019) ex-
plored the contrasting perspectives on cognitive empathy,
categorizing it as either automatic (effortless and intuitive) or
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controlled (effortful). Cuff et al. (2016) described support for
both views in prior research, highlighting their possible co-
occurrence in empathic responses. However, Innamorati
et al. (2019) observed that preexisting measures lacked
the intuitive aspect of cognitive empathy. As Innamorati et al.
(2019) also pointed out psychometric weaknesses in previous
measures of empathy, they advocated a need for a new scale
for empathic traits, leading them to develop the Empathic
Experience Scale (EES), to capture both the affective and
cognitive components of empathy. These components were
labeled Vicarious Experience and Intuitive Understanding,
respectively, with a specific focus on the effortless nature of
the cognitive aspect. The affective items of the EES reflect
spontaneous emotional congruence with others’ experiences,
such as feeling teary-eyed when witnessing someone crying
or feeling pain when seeing someone get hurt. This highlights
the automatic and effortless nature of the affective empathy
component, similar to the intuitive understanding seen in the
cognitive empathy items. Unlike previous instruments that
focus on reflective empathy, the EES uniquely measures the
intuitive dimensions of empathetic engagement, making it a
novel contribution to the field.

Vicarious experience has been defined as “participating in
someone else’s emotional state by experiencing similar
emotions,” and intuitive understanding as “the (effortless)
cognitive awareness of the emotional or sensorimotor state
of someone else” (Innamorati et al., 2019, p. 5). When
Innamorati et al. (2019) compared a correlated two-factor
model with a bifactor model, the results supported the two-
factor model measuring the two components separately.
Their final model of 30 items (15 for each factor) showed
high reliability, and good convergent and discriminant
validity with respect to other measures of empathy. The two
factors of the EES have been examined twice with the Italian
version, showing moderate correlations between the factors
(r = .32 and r = .37), suggesting some overlapping variance
but measuring two distinct concepts (Ebisch et al., 2022;
Innamorati et al., 2019). Moreover, there is evidence that
Vicarious Experience and Intuitive Understanding are re-
lated to different functional brain networks. In their fMRI
study, Ebisch et al. (2022) identified associations between
Vicarious Experience and the frontoparietal network, but
also between Intuitive Understanding and both the sub-
cortical network and the somatomotor network, strength-
ening the evidence of discriminant validity. They also found
that two EES factors overlapped on correlates with salience
network regions, which lends support to convergent validity.
The EES has also shown to have higher internal consistency
than previous frequently used measures, including the In-
terpersonal Reactivity Index (Innamorati et al., 2019). To the
best of our knowledge, no studies have tested the replica-
bility of the factor structure of the EES, neither in the original
language nor in any translated version. Translating the scale
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is crucial for cross-cultural research, enabling a broader
understanding of empathic traits in diverse populations and
facilitating comparisons between different cultural contexts.

Gerdes et al. (2010) have proposed that empathy can be
nurtured and cultivated over time. Different components of
empathy evolve in gradual stages from early childhood on-
ward, driven by a complex interplay of biological predispo-
sitions, social interactions, and emotional bonds with others
(Decety, 2010; Decety & Jackson, 2004). Notably, this de-
velopmental process has demonstrated a gender advantage
for women in empathic development compared to men
(Christov-Moore et al., 2014). Building upon these insights,
when investigating gender differences using the EES, Ebisch
et al. (2022) found that women scored higher than men on
the Vicarious Experience dimension (but not for Intuitive
Understanding), highlighting their propensity for feeling
emotions indirectly through the experiences of others and
underscoring the importance of understanding the nuances
within empathy and its gender-related dynamics.

The aim of this study was to examine the factor structure
and psychometric properties of the EES in a Swedish
translation using a combination of exploratory factor
analysis (EFA) and confirmatory factor analysis (CFA) with
a split-sample method for a general adult population. The
purpose of testing the scale is to establish the utility of the
EES for assessing empathic traits across diverse pop-
ulations in research settings, which could enhance our
understanding of empathy and informing further research
in various domains. In line with Innamorati et al. (2019),
we expected that a correlated two-factor model containing
Vicarious Experience (affective empathy) and Intuitive
Understanding (cognitive empathy) would be favored over
a bifactor model with the overarching empathy factor. As
shown before (Ebisch et al., 2022; Innamorati et al., 2019),
we expected that the two dimensions would show a
moderate positive correlational with each other. Also,
drawing on previous research (Ebisch et al., 2022), it was
expected that women would score higher on the Vicarious
Experience dimension of the EES compared to men. We
also investigated potential gender differences on the In-
tuitive Understanding dimension.

Methods

Participants

To reach a diverse range of ages within different geo-
graphical areas in Sweden, as well as areas with a high
density of Swedish-speaking populations in Finland, par-
ticipants for this study were recruited both via webpages
from two Swedish-speaking universities (one in Sweden and
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one in Finland) and through marketed posts on Facebook
and Instagram. The study targeted Swedish-speaking adults
aged 18 years or older. In total, 1,180 participants opened
the survey, of whom 363 terminated the survey prior to the
completion of all stages and 12 completed the survey but did
not provide answers to all questions. Due to the complete
case approach design, cases with any missing data were
excluded, leaving a final sample of 805 participants be-
tween the ages of 18 and 83 years (Mg, = 45.13, SD = 14.04).
Most participants were Swedish (70.4%), 27.5% were
Finnish, and the remaining participants had other nation-
alities (2.1%). Of the total sample, 21.7% were students,
while 78.3% were not. The sample was predominantly
women (87.0%). The survey was administered online, and
no incentives were provided for participation.

Participants were given information about the anonymity
and confidentiality of the data that participation was vol-
untary and could be terminated at any point. After being
informed about the study’s purpose (to develop measures to
better understand social interactions), participants were re-
quired to give their informed consent. The study received
ethical approval from the local committee as the subjects
were anonymous, and similar surveys (with similar subjects)
had been previously approved, making it unnecessary to
seek approval from the regional ethics committee.

Procedure

The survey consisted of four questionnaires presented in a
random order: the EES questionnaire and three other
questionnaires measuring attachment security, compassion,
and self-compassion. This study is dedicated to the vali-
dation of the EES in a Swedish-speaking sample. While the
collected data included other measures, those have been
analyzed and reported elsewhere. Our focus here is solely
on the EES’s psychometric properties, ensuring our analysis
remains distinct and nonredundant, without overlap to
previous studies. Prior to completing the questionnaires,
participants were asked to answer four demographic
questions (age, gender, nationality, and student status). The
survey was administered using Qualtrics (http://www.
qualtrics.com) between March 14 and May 5, 2020. To
prevent potential biases from multiple responses, Qualtrics
placed a cookie in participants’ web browsers to exclude
them from taking the survey more than once.

Measures
The Empathic Experience Scale

Empathic traits were measured with the EES (Innamorati
etal., 2019) in a Swedish translation. The scales contain 30
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items - 15 each for the subscales Intuitive Understanding
and Vicarious Experience (see Table S1 for the items in
Swedish, Table S2 for the items in English, and the Swedish
instruction text for answering the items in Appendix A in
the supplementary materials available at https://osf.io/
gomvt). Items are answered on a 5-point scale (1 = not at all
true to 5 = completely true). Two examples of Intuitive
Understanding items are “I can quickly intuit the state of
mind of a person I know even if he/she tries to hide his/her
real emotions” and “I am good at intuitively under-
standing the feelings of others,” and two examples of
Vicarious Experience items are “Seeing an adult cry be-
cause of pain makes me suddenly get teary-eyed” and
“When I see someone get hurt, I feel his/her pain as if I
were hurt, without being able to distance myself from the
pain.” Cronbach’s a is .944 for Intuitive Understanding
and .910 for Vicarious Experience.

Translations

Permission to translate the scales was given by the second
author of the original study of the EES (Innamorati et al.,
2019). The first draft of a translation was carried out by the
first and second authors of this study, both native speakers
of Swedish. The translations were then sent to a translation
agency, where a professional back-translator with exten-
sive experience in Swedish-to-English translation per-
formed the back-translations.

To validate the translation, a quantitative process rec-
ommended by Sperber (2004) was employed. All items
from the original English version were presented in pairs
with their back-translated English versions, and an inde-
pendent panel of nine individuals with proficiency in
English (all but one with at least a bachelor’s degree in
psychology) judged the language comparability and in-
terpretation similarity. Then, some items were revised
before sending the original items side-by-side with the
Swedish translations and back-translations to the third
author of this study for written qualitative feedback, re-
sulting in the final versions of the translations.

Data Analytic Procedures

To validate the factor structure of the EES, two separate
analyses (EFA and CFA) were used to be able to compare
the best fit between a possible exploratory model find from
the EFA with other models in the CFA. The EFA was
computed using JASP (JASP Team, 2023), while the CFA
was computed using the R (R Core Team, 2021) package
lavaan (Rosseel, 2012).

A total of 805 participants were split into two sub-
samples in order of participation by putting odd number to
the exploratory sample (N = 403) and even number to the
confirmatory sample (N = 402). From rule of thumb, this
gave a good sample power for both the EFA and the CFA as

© 2024 The Author(s). Distributed as a Hogrefe OpenMind article

under the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)


http://www.qualtrics.com
http://www.qualtrics.com
https://osf.io/g5mvt
https://osf.io/g5mvt
https://creativecommons.org/licenses/by/4.0

https://econtent.hogrefe.com/doi/pdf/10.1027/2698-1866/a000079 - Friday, September 20, 2024 6:23:20 AM - |P Address:158.162.233.152

A. Sarling et al., Psychometric Evaluation of the EES

195

there were over 300 participants in each subsample
(Kyriazos, 2018). The exploratory sample consisted of 53
men (Myge = 42.87, SD = 15.44) and 345 women (Mg =
45.66, SD = 13.66), whereas the confirmatory sample
consisted of 42 men (Mg = 39.50, SD = 13.78) and 355
women (M,ge = 45.67, SD = 14.04).

We used parallel analysis to test whether the EFA could
yield an alternative factor structure. The estimation
method used for factor extraction was Maximum Likeli-
hood with oblique rotation (promax). If the EFA suggests
an alternative factor model (other than the hypothesized
two-factor model), this model will be compared with the
other models in the CFA.

In the confirmatory sample, we used CFA to compare a
one-factor model (where all items loaded on a single
empathy factor) with the hypothesized two-factor model,
and a bifactor model in which items are assumed to load
on both a general factor and two specific factors. Bifactor
models with psychometric support of both unidimen-
sionality and specified group factors allow researchers to
examine both the overall construct and the specific factors
independently (Rodriguez et al., 2015). As the data in this
study both showed some deviations to normality and were
of ordinal character, we used a mean- and variance-
adjusted weighted least squares (WLSMYV) estimator
with a polychoric correlation matrix for the CFAs (see, e.g.,
Brauer et al., 2023).

We used Dueber’s (2017) calculator to retrieve several
psychometric indices specific for bifactor models. For
internal reliability of the multidimensional unit-weighted
composite for both the general factor and specific factors,
we used omega (w) and omega subscale (ws), respectively.
Two other omega measures, omega hierarchical (wy) and
omega hierarchical subscale (wys), were used. While
omega hierarchical tested the proportion of reliable sys-
tematic variance attributed to the general factor, omega
hierarchical subscale tested this for the specific factors
(Vicarious Experience and Intuitive Understanding) after
portioning out variability stemming from the general
factor. The omega hierarchical should be at least .80 or
above to consider the general factor unidimensional
(Rodriguez et al., 2015). Two other indices that were used
to ensure quality of the measurement model were factor
determinacy (FD) and construct replicability (H). FD
represents the correlation between factor scores and the
factors, and H represents the correlation between a factor
and an optimally weighted item composite. FD should be
over .90 and H over .80 to be considered good, but values
of FD? (FD squared) and H of at least .70 are acceptable to
specify group factors (Rodriguez et al., 2015). Besides the
omega hierarchical index, we used two other indices to test
unidimensionality of the bifactor model: explained com-
mon variance (ECV) and percentage of uncontaminated

© 2024 The Author(s). Distributed as a Hogrefe OpenMind article

correlations (PUC). ECV was used to capture the pro-
portion of variance explained by the general factor in the
bifactor model, but also ECV for the subscales (ECVs) to
capture the strength of a specific factor explaining the
proportion of variance for all items within the bifactor
model. PUC captures the percentage of covariance terms
solely explained by the general factor. Both ECV and PUC
should be .70 or above (Rodriguez et al., 2015).

Four model fit indices were analyzed according to a
priori cutoffs assessing measurement model validity. For
this purpose, we used the root-mean-square error of ap-
proximation (RMSEA), the standardized root mean re-
sidual (SRMR), the comparative fit index (CFI), and the
relative chi-square statistics (x?/df). We mainly used
cutoffs recommended by Schermelleh-Engel et al. (2003)
for assessing model fit. With respect to the RMSEA, values
equal to or below .05 are considered a good-fitting model,
values between .05 and .08 indicate an acceptable fit, and
values between .08 and .10 indicate a mediocre fit. SRMR
values equal to or under .05 indicate a good fit to the data,
while the value equal to or under .10 is considered ac-
ceptable. Based on commonly accepted thresholds for
model fit, CFI values equal to or greater than .97 are in-
dicative of a good fit, while values equal to or above .95
indicate an acceptable fit (Schermelleh-Engel et al., 2003).
However, some studies have used a more lenient threshold
of .90 for acceptable fit (e.g., Williams et al., 2014). In the
current study, we consider CFI values of at least .90 to
indicate mediocre fit. For x?/df, an acceptable fit is
reached when x?/dfis below 3 and a good fit below 2. After
the assessment of fit of the factor structures, the modifi-
cation indices were examined to detect improvement of
the models. We chose to not cross-correlate between
different factors as these correlations complicate inter-
pretation of the factor model.

The final model of the EES was also tested for mea-
surement invariance for the factor structure using several
multigroup models. Due to uneven distribution within
certain groups, rather than using the confirmatory sample
for measurement invariance testing, we opted for using the
entire study sample for these analyses, comparing in-
variance for genders (men and women, N = 95 and 700),
nationality (Swedish and Finnish, N = 567 and 221), and
age (< 45 years; > 45 years, N = 375 and 430). Invariance
was assessed in four sequential steps, assessing configural,
metric, scalar, and residual invariance (Putnick & Born-
stein, 2016). Configural invariance was assessed according
to a baseline model in which parameters were freely es-
timated across groups, with the model evaluated based on
cutoffs used for CFI, SRMR, and RMSEA mentioned
earlier. The other levels of invariance were assessed ac-
cording to decrements or increments in fit between the
other steps of testing. Although the sample size was 805,
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the more conservative cutoff values described by Chen
(2007) for sample sizes under 300 were used for gender
due to substantial difference in gender distribution. This
decision was made to ensure statistical validity despite
uneven group sizes, thereby addressing potential biases in
the measurement invariance analysis across genders.
Therefore, for metric invariance, decrements in CFI >
.005 together with increments in SRMR of > .025 and
RMSEA of > .01 indicate noninvariance between groups
for gender. For scalar and residual invariance, the same
thresholds apply for CFI and RMSEA, but for SRMR,
increments = .005 indicate noninvariance. As the na-
tionality and age groups had considerably larger group
sizes, the less conservative cutoff values were used,
i.e., decrements in CFI = .01 together with increments in
SRMR = .03 and RMSEA = .015 indicate noninvariance
between groups for metric invariance (as well as for scalar
and residual invariance for CFI and RMSEA), while in-
crements in SRMR = .01 indicate noninvariance for scalar
and residual invariance (Chen, 2007). Adequate steps of
measurement invariance testing would mean equivalence
in factor structure (configural invariance), an equal con-
tribution from items to latent factors (metric invariance),
an equally captured shared variance of items by the latent
factors (scalar invariance), and a comparable item and
error variance (residual variance; Putnick & Bornstein,
2016) across groups.

Finally, the confirmatory sample was used to assess the
final model of the EES for internal consistency, and con-
vergent and discriminant validity. This assessment was
done with guidelines for cutoffs (Hair et al., 2014). Good
internal consistency, shown by composite reliability (CR),
should be = .7. For convergent validity, all standardized
factor loadings within a factor, as well as average variance
extracted (AVE), should be = .5. An AVE of .5 or higher
indicates that, on average, more variance is explained by the
items’ factor loadings than the measurement error. Dis-
criminant validity was tested by comparing the AVE of each
factor with the maximum shared variance (MSV) with any
other factor in the model. AVE should be larger than MSV as
it indicates that more variance is explained within the factor
than through intercorrelations with another factor.

Results

The parallel analysis of EFA in the exploratory sample
suggested that two factors should be extracted. All items
correlated with their respective factor without any cross-
loadings over .32, indicating that the two factors are
unidimensional (see Table S1 in the supplementary ma-
terials for all factor loadings).
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Table 1. CFA of the EES: model-fit indices for a one-factor, two-factor,
bifactor, and modified two-factor model

Model X2 (df) x?/df  CFl SRMR RMSEA
One-factor 4,324.194 (405) 10.68 .79 15 16
Two-factor 1,392.149 (404) 3.45 .95 .07 .08
Bifactor 1,177.065 (375) 3.4 .96 .05 .07
Modified two-factor 1,058.697 (399) 265 .97 .06 .06

Note. CFl = comparative fit index, SRMR = standardized root-mean-square
residual, RMSEA = root mean-square-error of approximation.

The results of the CFA are presented in Table 1, showing
a one-factor, two-factor, bifactor, and modified two-factor
model. The one-factor model had unacceptable fit on three
fit indices (x?/df, SRMR, and RMSEA) while CFI was
mediocre. The two-factor model showed unacceptable fit
according to x?/df, but acceptable CFI, SRMR, and
RMSEA. All standardized loadings between items and
corresponding two factors were above .5 (see Table S3 in
the supplementary materials for specific loadings), i.e., no
need to remove items. The standardized loading between
the factors Vicarious Experience and Intuitive Under-
standing in the two-factor model was .52.

The bifactor model showed slightly better fit than the
two-factor model, however, still with unacceptable fit
according to x?/df, and acceptable CFI and RMSEA, but
good fit according to SRMR. The psychometric indices for
the bifactor model showed that internal reliability was high
for both the general factor and specific factors with w =.97,
and wg (Vicarious Experience) = .95 and ws (Intuitive
Understanding) = .96. Considering the reliable systematic
variance, the general factor did not show support for
unidimensionality as wy = .69, i.e., below the threshold
.80. Variability left to be explained by specific factors
showed wyg (Vicarious Experience) = .10 and wys (Intu-
itive Understanding) = .68. Both factor determinacy and
construct replicability were good for the general factor
(FD =.97; H = .96) and Intuitive Understanding (FD = .97;
H =.93). Factor determinacy for Vicarious Experience was
on the threshold for good, and construct replicability was
acceptable (FD =.90; H =.72). When the final two indices
assessing unidimensionality of the general factor (ECV
and PUC) was considered, we did not find support for
unidimensionality (ECV = .53 and PUC = .52). Specific
factors showed ECVg (Vicarious Experience) = .10 and
ECVg (Intuitive Understanding) = .37. As none of these
psychometric indices supported unidimensionality of the
general factor, we suggest that a multidimensional two-
factor model is more suitable than a bifactor model for the
EES, leading us to consider the two-factor model for
possible modifications.

Modification indices for the two-factor model showed
several suggestions that would decrease x? values substan-
tially by covarying residuals of items within the same latent
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Table 2. Results of the multigroup tests of invariance between gender, nationality, and age for the modified two-factor model of the EES
Model X (df) CFl ACFI SRMR ASRMR RMSEA ARMSEA
Gender invariance

Configural 1,320.507 (798) .931 — .054 — .041 —

Metric 1,116.243 (826) .962 .031 .055 .001 .030 —.0m

Scalar 1,155.561 (854) .960 —.002 .056 .001 .030 .000

Residual 1,182.939 (884) .961 .001 .057 .001 .029 —.001
Nationality invariance

Configural 1,450.458 (798) 913 — .052 — .046

Metric 1,255.429 (826) .943 .030 .056 .004 .036 —.010

Scalar 1,295.931 (854) 941 —.002 .057 .001 .036 .000

Residual 1,316.517 (884) 942 .001 .058 .001 .035 —.001
Age invariance

Configural 1,492.537 (798) 9N — .062 — .047

Metric 1,268.484 (826) .943 .032 .056 .004 .037 —.010

Scalar 1,335.841 (854) .938 —.005 .057 .001 .037 .000

Residual 1,376.823 (884) .937 —.001 .059 .002 .037 .000

Note. A values are with respect to the previous level of measurement invariance.

factors. Two of these were between IU10 and [U13 (modi-
fication index = 182.678), and VE8 and VE9 (modification
index = 56.648), which both also were covaried in the study
for the original Italian scale (Innamorati, et al., 2019). As the
Swedish items were also judged as very similar, they were
allowed to covary. Three other pairs that had high modifi-
cation indices that were allowed to covary were VE3 and VE5
(modification index = 125.231), VE1 and VE6 (modification
index = 94.649), and VE4 and VE7 (modification index =
48.054). Those were also judged to have very similar
meaning, even more so than the same items in the English
version (Innamorati et al., 2019). With these modifications,
there were still some pairs of items (all within same factors)
that could have correlated errors, but the modification in-
dices suggested only minor improvement in model fit
compared to the already modified item pairs. After modi-
fications, the modified two-factor model showed acceptable
fit according to x?/df, SRMR, and RMSEA, and good fit for
CFL This model had fairly similar indices as the bifactor
model, but with slightly better x?/df. As the psychometric
indices from the bifactor model did not support unidi-
mensionality, we considered the modified two-factor model
for assessment of measurement invariance.

Table 3. Psychometric values stemming from the CFA of the modified
two-factor model of the EES

Factor CR AVE MSV
Vicarious experience .93 49 .28
Intuitive understanding .96 .63 .28

Note. CR = composite reliability, AVE = average variance extracted, MSV =
maximum shared variance.
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Estimates for the multigroup tests (gender, nationality,
and age) of measurement invariance are shown in Table 2.
The results showed that configural invariance was mediocre
for CFI, acceptable for SRMR, and good for RMSEA on all
grouping variables. For subsequent steps of invariance
testing comparing gender (with conservative cutoffs), and
nationality and age (with less conservative cutoffs), changes
of all fit indices (CFA, SRMR, and RMSEA) were within
thresholds. Thus, the results of tests of measurement in-
variance showed that there was similar pattern of factor
loadings (configural invariance), equal contribution from
items to latent factors (metric invariance), equally shared
variance of items from latent factors (scalar invariance), and
comparable item and error variance (residual variance).

As shown in Table 3, both factors in the EES showed
strong support for reliability as CR was substantially larger
than .7. The standardized factor loadings of the items in
Vicarious Experience were between .56 and .81, yielding
convergent validity both for the criterion that factors load-
ings should be = .5 and with AVE almost reaching the .5
cutoff. Intuitive Understanding met the criterion both for
convergent validity with standardized factor loadings be-
tween .62 and .88, and AVE > .5. Finally, both factors showed
good discriminant validity as AVE > MSV for both factors.

Full Sample Analysis: Correlations, Mean
Values, and Nested Subsample Test
We combined the whole sample of the study (N = 805) to

assess correlations between the summated subscales as
well as mean values of them. The correlation between
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Vicarious Experience (M = 2.89, SD = 0.78) and Intuitive
Understanding (M = 3.65, SD = 0.67) was r = .50.

In line to test whether our two nested subsamples in the
form of different nationalities (mainly from Sweden and
Finland) differ in their ratings of the EES, we conducted
intraclass correlation analyses using intraclass correlation
coefficient (ICC; 2, k) models separately for the two na-
tionalities on all 30 items. The ICC for the Swedish
population (N = 567) was .91 with a 95% confidence in-
terval from .90 to .93, whereas the ICC for the Finnish
population (N = 221) was .92 with a 95% confidence in-
terval from .90 to .94. As the confidence intervals of the
two subsamples were overlapping, data suggest that we
cannot assume that they differ in their ratings on the EES.

Finally, independent sample t-tests were used to com-
pare means between genders for the two subscales,
showing that for Vicarious Experience women (M = 2.95,
SD = 0.77) scored higher compared with men (M = 2.43,
SD = 0.68), t(793) = 6.24, p < .001, d = 0.68. Also, for
Intuitive Understanding, women (M = 3.70, SD = 0.66)
scored higher than men (M = 3.30, SD = 0.70), t(793) =
551, p < .001, d = 0.60.

Discussion

Consistent with previous research (Innamorati et al.,
2019), our findings supported a two-factor structure
comprising Vicarious Experience and Intuitive Under-
standing. CFA in combination with psychometric indices
of a bifactor model indicated that the EES did not support
unidimensionality, and therefore, the two-factor model
was favored. In contrast to Innamorati et al. (2019) who
relied on judgment of item-factor correlations to reject the
bifactor model, we utilized prespecified indices with cut-
offs for assessing unidimensionality. Despite this meth-
odological difference, we arrived at a similar conclusion as
a reliable amount of variance of the EES does not stem
from a general factor. Therefore, it may be more mean-
ingful to consider the Vicarious Experience and Intuitive
Understanding dimensions separately, and together with
Hall and Schwartz (2019) suggesting the use of more
specific, lower-level constructs rather than the overarching
concept of empathy. By recognizing empathy as a multi-
faceted construct compromising unique components, we
contribute to the ongoing advancement of empathy theory,
paving the way for more nuanced and comprehensive
research in the field. As earlier highlighted by Innamorati
et al. (2019), the EES’s distinctiveness in capturing the
intuitive and effortless aspects of empathy is also em-
phasized through our study. With our replication of the
findings from Innamorati et al. (2019) using Intuitive
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Understanding, an effortless cognitive component of
empathy, the results underscore the importance of these
automatic processes in empathic responses. Nonetheless,
we acknowledge that the cognitive component can also be
manifested as more deliberate and effortful, as demon-
strated in other studies (Cuff et al., 2016).

We modified the two-factor model (based on modifica-
tion indices and judgment of similar meaning of different
items) by covarying residuals. We correlated residuals of the
same two item pairs as in Innamorati et al.’s (2019) study,
but also three other item pairs. This resulted in the modified
two-factor model that showed a good fit for the CFI and
acceptable fit for all other fit indices. Some caution of our
results should be taken, as we used WLSMV estimator for
the CFAs, which is known to yield better fit indices of both
CFI and RMSEA compared to estimators based on Maxi-
mum Likelihood (Xia & Wang, 2019). However, we com-
pared our CFA models with WLSMV estimator versus using
robust Maximum Likelihood (MLR) estimator with Sa-
torra-Bentler scaled test statistic, and the only substantial
difference was for CFI which was better with WLSMV for all
models (see the results from MLR in in the supplementary
materials Table S4 and Table S5). Given that several in-
dividual items within the same latent factors of the EES
shared both similar meaning and content, a potential av-
enue for improvement could involve evaluating the suit-
ability of removing redundant items from the scale. For
instance, item response theory (IRT), a methodology
commonly employed in the development of shorter scales,
could be utilized to assess the appropriateness of item re-
moval (Clark & Watson, 2019). Removing redundant items
has been demonstrated to increase model fit of scales (see,
e.g., Brucato et al,, 2023) could therefore possibly both
make the scale more parsimonious and facilitate an
increased fit.

It was expected that the two factors in the EES would be
moderately correlated, but the magnitude of the correla-
tion between the factors (.50) was somewhat stronger than
the correlations (.32 and .37) found previously (Ebisch
et al., 2022; Innamorati et al., 2019). This larger correla-
tion can be attributed to either greater item similarity
between the factors in the Swedish translation, or inherent
variations within the population under study.

Women scored higher than men on Vicarious Experi-
ence (consistent with Ebisch et al., 2022). However, unlike
the findings by Ebisch et al. (2022) who did not find a
difference between sexes on Intuitive Experience, our
results showed that women also scored higher on this
dimension. Gender differences on both empathic di-
mensions are in line with previous findings that women
have higher empathy levels than men, which can be ex-
plained by both biological and social factors (Christov-
Moore et al., 2014).

© 2024 The Author(s). Distributed as a Hogrefe OpenMind article
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Despite the evidence of differences in empathy levels
between genders, the tests of measurement invariance
showed that neither genders were invariant with respect to
factor structure, nor the items’ contribution, variance, and
error variance on factors, which was also the case when
comparing groups of both nationality and age. These
findings differ from the Italian sample in Innamorati
et al.’s study (2019), where comparisons between men and
women showed configural invariance but not metric in-
variance, meaning that the Swedish scale shows more
equal patterns between genders.

The modified two-factor model of the EES demon-
strated high internal consistency, consistent with prior
research (Innamorati et al., 2019). Unlike Innamorati et al.
(2019), this study assessed the convergent and discrimi-
nant validity of the EES within the scale itself| rather than
comparing it to other similar measures. Both discriminant
and convergent validity were satisfactory for both factors.
By establishing convergent and discriminant validity
within the factors itself, this study provides stronger
psychometric support for the factor structure rather than
comparing it to other measures. However, it is important to
acknowledge that our study did not directly assess the
validity of the scale in relation to other similar measures,
which could be a potential pathway for future research.

One limitation of the study is the use of convenience
sampling to recruit participants, which may limit the
generalizability of the results to the target populations
(adults in Sweden and Finland). While using multiple
recruitment channels to reach out to a wide group of
people, some uneven distribution of participants was ob-
served, such as a higher proportion of both women and
Swedish participants. The use of stratified sampling could
have addressed this limitation. However, the results from
the ICCs of the two nationalities indicate no difference
between the ratings, which mitigates this limitation to
some extent. Also, while testing the EES in this study, the
cross-sectional data only allowed reliability testing for the
subscales at one point in time, and longitudinal data could
use a test-retest method to expand knowledge about how
reliable the individual score of the EES is over time.

To conclude, our findings from the Swedish version of the
EES support a two-factor structure consistent with previous
research (Innamorati et al, 2019), but also support for
measurement invariance for gender, nationality, and age.
Using standardized indices for assessing unidimensionality,
our study provided more extensive psychometric support for
the measure. We demonstrated high internal consistency,
good discriminant validity, and good convergent validity
within the measure itself, building on findings of validity
compared to other measures (Innamorati et al, 2019).
However, the modified two-factor model only reached the
threshold for good according to one fit index (CFI) and gave

© 2024 The Author(s). Distributed as a Hogrefe OpenMind article

three adequate fit indices (x?/df, SRMR, and RMSEA),
prompting a discussion to revise the scale to further increase
fit, possibly by removing redundant items using IRT.
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