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Abstract

Empathy is an important social construct that has been defined in many ways by different authors, resulting in develop-
ment of several questionnaires. The Interpersonal Reactivity Index (IRI) is one of the most used self-report scales to
measure empathy in children, adolescents, and adults. However, studies have reported contradictory results about its fac-
tor structure. Therefore, the aim of the current study was to assess the dimensionality of the IRI through a meta-analytic
structural equation modeling approach (MASEM). Eleven studies (total n=9470) were included in the MASEM. The
meta-analytic confirmatory factor analyses (CFAs) provided support for four of the tested models. A comparison of these
models showed that the four-factor model proposed by Lucas-Molina et al. (2017) had the best fit. Overall, this MASEM
suggests that the IRI provides a multidimensional, rather than a unidimensional, measurement of the empathy construct.

Keywords Empathy - Interpersonal Reactivity Index - Structural Equation Modelling - MASEM - Confirmatory Factor

Analysis

Introduction

The word “empathy” comes from the Greek word empa-
theia (epmaBewr), which refers to the physical experience
of feeling intense emotions. However, the modern term
“empathy” was coined by Titchener (1909) in the process of
translating the German word Einfiihlung, used by Theodor
Lipps in his esthetic theory (Preston & De Waal, 2002). Both
Titchener and Lipps thought that empathy occurrs through
a mechanism of inner imitation. Specifically, seeing another
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person’s emotional state would cue the observer’s imitation
process to mimic the other person’s emotion in themselves,
resulting in a better understanding of the other’s mind.

Nowadays, many definitions of empathy have been pro-
posed, which has resulted in the absence of a commonly
shared definition of the construct (Cuff et al., 2016; Decety
& Lamm, 2006; Elliott et al., 2011). Nevertheless, research-
ers agree in considering empathy as a social ability allow-
ing the individual to understand and share emotional state
of others, while keeping awareness of self-other distinction
(Cohen & Strayer, 1996; Decety & Jackson, 2004).

The majority of authors and researchers also agree that
empathy should be considered as a multidimensional con-
struct, while disagreeing on the dimensions to include.
According to one common proposal, empathy is composed
of two dimensions, namely cognitive and affective empa-
thy (Clark, 2010; Decety & Lamm, 2006; Mann & Barnett,
2013; Oliveira-Silva & Gongalves, 2011). Cognitive empa-
thy is defined as the ability to rationally understand the other
person’s point of view and emotional states, whilst affective
empathy is defined as the experience of sharing the other
person’s emotional state and “feeling it” ourselves.
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The Davis Model of Empathy and the Interpersonal
Reactivity Index

An important model of empathy was proposed by Davis
(1980). According to Davis, empathy can be defined “as a
set of constructs having to do with the responses of one indi-
vidual to the experiences of another. These constructs specif-
ically include the processes taking place within the observer
and the affective and non-affective outcomes which result
from those processes” (Davis, 1996; p. 12). In a typical situ-
ation where an individual is exposed to emotions of others,
four related constructs are involved: (1) antecedents (i.e.,
characteristics of the individuals involved and especially the
tendency of the observer to experience concern or distress to
emotions of other); (2) processes (i.e., those processes influ-
encing empathic outcomes; for example, mimicry or other
more complex cognitive processes); (3) intrapersonal out-
comes (i.e., cognitive, affective, and motivational responses
to the empathic situation; for example, personal distress
and empathic concern); and (4) interpersonal outcomes
(i.e., behavioral responses directed to others; for exam-
ple, helping behaviors or even aggression) (Davis, 1996).
According to Davis (1980) a good scale assessing empathy
should assess separately individual variations in cognitive
and emotional empathy. Thus, it should assess differences
in perspective-taking tendencies and emotional reactions
typically experienced by the individual (Davis, 1980). To
assess empathy according to his definition, Davis devised
the Interpersonal Reactivity Index (IRI) (Davis, 1980), a
28-item self-report questionnaire assessing: (i) Perspective
Taking, which refers to the ability to spontanecously take
the other person’s point of view, anticipating how they are
going to behave and react; (ii) Fantasy, the tendency of the
person to strongly identify him/herself with characters in
movies and/or books; (iii) Empathic Concern, which refers
to the emotions that we experience which are cued by the
other person’s emotional state, especially if they are going
through unfortunate situations; and (iv) Personal Distress,
the feeling of discomfort that a person experiences as result
of seeing someone else going through negative situations.
According to Davis (1980, 1983), despite the four dimen-
sions/characteristics do not exhaust possible reactions to
others’ emotions, the relationships among IRI’s subdimen-
sions also support previous theories about the development
of empathy. That is, greater perspective-taking is associated
with greater empathic concern for others and less personal
distress, while a tendency to fantasize about fictitious situ-
ations could influence empathic response to others (Davis,
1980, 1983). Although this model does not actually refer
to Cognitive Empathy and Affective Empathy, its dimen-
sions have been viewed in that model: Cognitive Empathy is

defined by Perspective Taking and Fantasy, whereas Affec-
tive Empathy is defined by Empathic Concern and Personal
Distress (Gilet et al., 2013).

Contradictory Results of the Factor Structure of the
IRI

According to Davis (1980), a confirmatory factor analy-
sis (CFA) supported the hypothesized four-factor model,
although the fit indices were not reported in his study. To
date, many international studies have evaluated the factor
structure of the IRI, confirming its original four-factor struc-
ture (Albiero et al., 2006; Cliffordson, 2002; De Corte et al.,
2007; Gilet et al., 2013; Himichi et al., 2017; Huang et al.,
2012). Nevertheless, several other studies have suggested
different factor models for the IRI: for example, hierarchical
models (Cliffordson, 2002; Pulos et al., 2004), two-factor
and one-factor models (Gilet et al., 2013), a three-factor
model (Siu & Shek, 2005) and five-factor models (Ortiz et
al., 2011).

Cliffordson (2002) confirmed the original four-factor
model (*(318)=444.98, p<0.001; RMSEA=0.055, 90%
CI=0.042-0.067). However, in order to better understand
the theoretical nature of empathy, Cliffordson also tested
a hierarchical model with a general second-order factor
named empathy (i.e., EMP) which was loaded with all
the specific dimensions (i.e., Perspective Taking, Fantasy,
Empathic Concern and Personal Distress), which in turn
were loaded with their specific items (Cliffordson, 2002).
The hierarchical model had a good fit (x*(320)=454.47,
p<0.001; RMSEA=0.057, 90% CI=0.043-0.069) and
supported the results of previous studies that described
empathy as being hierarchically organized. These results
were further confirmed by Hawk et al. (2013), who tested
both the models identified by Davis (1980) and Cliffordson
(2002) in two samples of adolescents, and reported a good fit
in both groups for the original 4-factor model as well as for
the hierarchical model (4-factor model: early adolescents,
RMSEA=0.04; CF1=0.95; SRMR =0.04; x*(48) =78.688,
p<0.01; late adolescents, RMSEA=0.06; CFI=0.95;
SRMR =0.05; y*(48)=94.196, p<0.001) (hierarchi-
cal model: early adolescents, RMSEA=0.06; CFI=0.92;
SRMR =0.06; ¥*(48)=106.319, p<0.001; late adolescents,
RMSEA=0.06; CFI=0.95; SRMR =0.05; 1*(48)=99.011,
p<0.001). From a theoretical point of view, these results
seem to suggest the presence of a broader and unitary con-
struct of empathy which encompasses the four dimensions
suggested by (Davis, 1980) rather than the presence of two
separate components as the basis of the factor structure of
the IRI (i.e., Cognitive Empathy and Affective Empathy).

A hierarchical model was also tested by Pulos et al.
(2004), although the authors did not report fit indices for the
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model. Their analyses suggested both the presence of the
four original first-order dimensions and of two second-order
factors, namely “General Empathy” and “Emotional Con-
trol”. The authors constructed a bifactor model in order to
assess which dimension loaded on the second order factors.
The results indicated that the General Empathy factor was
loaded with the Perspective Taking, Fantasy and Empathic
Concern subscales, while the Emotional Control factor was
loaded with the Personal Distress subscale and partially
loaded by some of the items of the Perspective Taking sub-
scale. Nevertheless, this hierarchical model with two sec-
ond-order factors was later found to have a poor fit in a new
study by Chrysikou and Thompson (2016) (RMSEA=0.11;
CFI=0.95; TLI=0.94). The authors also tested the origi-
nal four-factor model proposed by Davis (1980), which
also had suboptimal fit to the data (RMSEA=0.11, 90%
CI=0.10-0.11; CF1=0.95; TLI=0.95).

Siu and Sheck (2005) suggested a 3-factor model
(RMSEA=0.06; CFI=0.69; GFI=0.87; AGFI=0.86),
with the 3 factors named fantasy, personal distress and
empathy. However, it is relevant to note that the fantasy and
personal distress scales did not perfectly resemble the orig-
inal dimensions, and the empathy scale was not a perfect
merge of the remaining Perspective Taking and Empathic
Concern scales.

Lastly, Ortiz et al. (2011) reported findings for a 5-fac-
tor model (x*(336)=832.43, p<0.001; RMSEA=0.06,
90% CI=0.04-0.07; GF1=0.93; AGFI1=0.92). The authors
did not find a perfect overlap with the original dimensions,
and the original dimension Personal Distress was split into
two different factors, namely Positive Personal Distress and
Negative Personal Distress. Moreover, two of the five first-
order factors loaded on a common second-order factor.

In summary, these results indicate a low agreement on
the factor structure of the IRI. Furthermore, no support-
ing evidence for a two-factor structure of the IRI in terms
of Cognitive Empathy and Affective Empathy dimensions
has been reported. Since the IRI is one of the most often
used scales to assess empathy, a better understanding of its
dimensionality could help researchers to obtain more stable
results and to be able to compare their results. Therefore,
the aim of the current meta-analytic study is to evaluate
the factor structure of the IRI through a Meta-Analytic fac-
tor analysis with Structural Equation Modeling (MASEM)
(Cheung, 2008; Cheung & Chan, 2005).

Evaluating the dimensionality of the IRI with a MASEM
approach can allow us to identify with more certainty the
‘correct’ numbers of dimensions of the IRI, compared to
the evaluation of its dimensionality through single studies
(Jak, 2015). Indeed, single studies usually tend to assess the
dimensionality of questionnaires on relatively small sam-
ples, which could affect the fit of the model. In contrast,
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in a MASEM, the number of participants of each study is
summed, resulting in a large final sample associated with
the pooled correlation (or covariance) matrix, so that stron-
ger inferences can be made about the dimensionality of the
IRI (Jak, 2015). Finally, taking into account the categorical
nature of the rating scale of the IRI items, a robust estimator
for categorical variables (e.g., unweighted least square) can
be used to assess its dimensionality, since different estima-
tors used in single studies can affect the model’s fit to the
data and generate contradictory results.

Methods
Search Strategy and Coding Method

Publications from January 1980 to July 2023 reporting on
the factor structure of the IRI were searched through the
following databases: PubMed, PsycArticles, PsycINFO
and Google Scholar. The following Boolean expression
was entered into the databases: (TI “interpersonal reactiv-
ity index” OR TI “IRI” OR TI “empathy”’) AND (TX “fac-
tor analysis” OR TX “confirmatory factor analysis” OR TX
“exploratory factor analysis” OR TX “psychometric” OR
TX “correlation” OR TX “principal component analysis”
OR TX “dimensionality” OR TX “item analysis” OR TX
“factor structure”). A total of 161 potentially usable studies
were identified. Additional studies collected from the refer-
ences of the identified articles were added. First, titles and
abstracts were examined for relevance of the topic of the
study and duplicates were removed. Subsequently, a full-
text review of the studies was made. Only the articles that
met the following inclusion criteria were used for the analy-
ses: (i) psychometric studies that administered the 28-item
version of the IRI (i.e., studies which either used a brief form
of the IRI or deleted one or more items from the analyses
were excluded); (ii) studies reporting either the inter-item
correlation matrix of the IRI or the factor pattern matrices;
(iii) studies conducted on samples from the general popula-
tion; (iv) validation studies of the IRI (i.e., validation of the
translated versions of the IRI in other languages); and (v)
grey literature (i.e., conference paper, dissertation). In order
to collect the studies that could not be found, the authors
were contacted via e-mails. Seven studies were collected
and went through the screening selection process, whilst
the other 7 studies still could not be found (i.e., six authors
did not reply and one author had difficulties retrieving the
article and data). If studies conducted analyses and reported
factor loadings for more than one sample, then each sample
was considered separately from the others and entered in the
analyses. For studies that tested multiple models, models
with a reduced number of items were not taken into account.
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Moreover, if studies reported multiple factor solutions for
the same sample, the factor loading matrix with the high-
est number of factors was used for the analyses. The final
number of studies included in the MASEM was 15 studies,
comprising 17 samples. The detailed flow diagram of selec-
tion of studies is reported in Fig. 1.

The coding protocol used and the computer syntax for
analyzing the data were the one used by Schroeders et al.
(2021), and were adapted based-off the number of the items

Records identified from:

of the IRI. Factor loadings of the 28 items of the IRI and
Pearson correlations among the dimensions of the IRI were
coded. Then studies (i.e., name of the first author, publica-
tion year and country), samples (i.e., sample size, mean age
and percentage of female participants), and factor model
information (i.e., Confirmatory Factor Analysis or Explor-
atory Factor Analysis, extraction method, numbers of
extracted factors and rotation method) were reported in the
coding sheet.

PsychlInfo,
PsychArticles, Pubmed,
Google Scholar
(n=227)

Records identified from:
References

(n =06)

A 4

Records screened

Records excluded:

(n =233)

A 4

Reports assessed for

A 4

"1 Duplicates (n = 108)

Short forms or modified
versions (n = 9)

Clinical samples (n = 7)

Not aim of the article (n = 45)

L

(][]

Reports excluded:

eligibility
(n=64)

A 4

Studies included in
the MASEM
(n=15)

\ 4

"1 Not reporting factor loadings
(n=13)

"I Reported reduced number of
items (n = 15)

I Articles could not be found (n
= 14)

"1 No factor analysis (n = 7)

Fig. 1 Flow diagram of study selection. Abbreviation: IRI=Interpersonal Reactivity Index
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Finally, the current study was approved by the Ethics
Committee of the European University of Rome, Rome,
Italy.

MASEM Analysis

The MASEM was conducted with the metaSEM package
(Cheung, 2021) for R studio (R Core Team., 2021) (version
4.1.1), which relies on OpenMx (Neale et al., 2016). To per-
form a MASEM, correlation (or covariance) matrices are
needed. However, since correlation (or covariance) matrices
are rarely reported in factor studies, we used the procedure
described by Gnambs and Staufenbiel (2016). According
to this procedure it is possible to reproduce model-implied
inter-item correlation matrices from factors loadings and
the factors correlations matrices. Following this procedure,
when studies did not report factor loadings or correlations
among factors, a value of 0 was implied. Then, a pooled
correlation matrix was obtained using a fixed-effect method
(FEM), which assumes that the population effect size is the
same for each sample and that differences between effect
sizes are due to sampling error (Cheung, 2014; Egger et al.,
1997), and which is considered the most appropriate meth-
odology when only a few samples are included in the analy-
ses (Borenstein et al., 2009). Moreover, the random-effect
model reported issues with the model estimation, which is
probably due to the complexity of the model. Therefore,
data (i.e., factor loadings and correlation among factors)
were extracted from the 15 primary studies included and
used to compute specific reproduced model-implied inter-
item correlation matrices, which in turn were used to create
the reproduced pooled correlation matrix.

In the second stage of the MASEM, the reproduced
pooled correlation matrix was used to test multiple factor
analytic models with Confirmatory Factor Analysis. Before
testing different competing factor models, the Bartlett’s test
of sphericity and the Kaiser-Meyer-Olkin (KMO) test were
performed to assess whether the reproduced pooled matrix
was suitable for factor analysis. Adequacy of the correlation
matrix is suggested by a significant Bartlett’s test (p < 0.05)
and a KMO index > 0.70. The following indices were used
to assess all models’ fit: (1) the Root Mean Square Error of
Approximation (RMSEA), with values below 0.05 indicat-
ing evidence of absolute fit, values between 0.05 and 0.08
indicating adequacy of the model, and values above or equal
to 0.10 indicating poor fit of the model (Browne & Cudeck,
1992; Hu & Bentler, 1999); (2) the Tucker Lewis Index
(TLI), with values > 0.95 indicating good fit of the model
and values of 0.90 and higher an acceptable fit; (3) the Com-
parative Fit Index (CFI), with values > 0.95 indicating good
model fit and values of 0.90 and higher an acceptable fit;
(4) the Standardized Root Mean square Residual (SRMR),
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with values < 0.08 indicating good fit (Yu, 2002); and (5) the
chi-square (%) test, with p-values greater than 0.05 indicat-
ing an adequate fit to the data. However, the chi square test
is sensitive to sample size, and so p values might become
significant for large samples (Schumacker & Lomax, 2012).
Taking into account the categorical nature of the variables,
a robust estimator (Weighted Least Square Mean and Vari-
ance adjusted, WLSMV) was used to test the different factor
models. If more than one model showed good fit, a model-
comparison was performed by using the Akaike Information
Criterion (AIC) (Akaike, 1974) and the Bayesian Informa-
tion Criterion (BIC) (Schwarz, 1978), where smaller values
indicate better model fit and McDonald’s ® (McDonald,
1999) was calculated as a reliability measure of the model(s)
that reported the best fit.

Results
Studies Characteristics

The MASEM included a total of 15 studies and 17 samples.
The total sample size was 11.381 participants, with a female
percentage of 57.27% for the sample. The mean age of the
sample was 24.12 years (SD=10.51 years) (see Table 1 for
studies and samples characteristics).

Firstly, fit information of all models tested in the 15 stud-
ies included were extracted and evaluated (see Table 2 for
the description of all the models). The original four-factor
model (Davis, 1980) was tested in 13 studies (Albiero et
al., 2006; Cliffordson, 2002; De Corte et al., 2007; Gilet et
al., 2013; Himichi et al., 2017; Huang et al., 2012; Lucas-
Molina et al., 2017; Manarte & Andrade, 2020; Muchotrigo
etal., 2022; Nomura & Akai, 2012; Ortiz et al., 2011; Pulos
et al., 2004; Siu & Shek, 2005), reporting poor fit results
in all of them, except in Ortiz et al. (2011). Besides the
original model, 9 other models of the dimensionality of the
IRI were identified in the studies included in the analyses
(Cliffordson, 2002; Gilet et al., 2013; Holgado Tello et al.,
2013; Lucas-Molina et al., 2017; Ortiz et al., 2011; Pulos
et al., 2004; Siu & Shek, 2005). Specifically, a hierarchical
model (Cliffordson, 2002), a one factor model (Gilet et al.,
2013), a two-first-order factor model (Gilet et al., 2013), a
five-first-order factor model (Holgado Tello et al., 2013), a
four-first-order factor model (Lucas-Molina et al., 2017), a
five-first-order factor model (Ortiz et al., 2011), a five-first-
order factor model with a second-order factor (Ortiz et al.,
2011), a hierarchical model with two second-order factors
(Pulos et al., 2004), and a three-first-order factor model (Siu
& Shek, 2005). (See figures in the supplemental material for
the graphical representation of all the models). Even though
some of these models did not indicate an adequate fit in
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Table 1 Studies and samples’ characteristics
First author and year Num- Sample(s) Population Mean Female Country EFA/CFA Rotation Number
ber of size age  percentage method of factors
samples extracted
Davis, 1980 2 * 579 University students - 100% America CFA - 4
- * 582 - 0%
Albiero, 2006 1 * 828 Adolescents 14.75 52.77% Italy CFA - 4
Cliffordson. 2002 1 * 125 University students 289  83.46% Sweden CFA - 4 first-order
factors and
1 s-order
factor
De Corte, 2007 1 * 651 General population  24.48 54% Belgium CFA Oblique 4
Gilet, 2013 1 =322 General population 49.5  59% France CFA - 4
Himichi, 2017 1 *416 General population  39.61 50% Japan CFA - 4
Holgado Tello, 2013 2 * 345 Children and 18.82  100% Spain CFA - 5
«337 adolescents 0%
Huang, 2012 1 *320 Teachers 30.52  66.25% China CFA - 4
Lucas-Molina, 2017 1 * 3937 University students  30.53  66.31% Spain CFA - 4
Manarte, 2018 1 * 275 Adults 25.8  50.18% America CFA - 4
Muchotrigo, 2022 1 * 859 University students  20.36  77.30% Peru CFA - 4
Nomura, 2012 1 * 95 University students 19.5 44.21% Japan CFA - 4
Ortiz, 2011 1 « 721 Children and 12.82 47.90% Spain CFA - 5
adolescents
Pulos, 2004 1 * 409 University students  22.09 69.92% America CFA Oblique 4
Siu, 2005 1 * 580 Adolescents and 174 52.24% China CFA Oblique 3

university students

Note. EFA, Exploratory Factor Analysis; CFA, Confirmatory Factor Analysis

(73R

, information not reported

the primary studies (Gilet et al., 2013; Lucas-Molina et al.,
2017; Siu & Shek, 2005) they were also tested in the second
stage of the MASEM.

Meta-analytic Confirmatory Factor Analysis

The pooled correlation matrix was adequate for factor
analysis (Bartlett’s test of sphericity=42122.91; df=378;
p<0.001; KMO=0.81).

Every model assessed in the studies included in the cur-
rent work (see models figures in supplemental material) was
tested through a Confirmatory Factor Analysis in the second
stage of the MASEM (see Table 3 for the fit results of the com-
peting models). The Confirmatory Factor Analyses demon-
strated that, among the eight models tested, four models had
a good fit: the original four-factor model (Model-1) (Davis,
1980), the four-factor model with a second-order global fac-
tor (Model-2) (Cliffordson, 2002), the four-factor model
with item #13 loading on the Empathic Concern dimension
(instead of Personal Distress) (Model-6) (Lucas-Molina et
al., 2017) and the four-factor model with two second-order
factors (Model-9) (Pulos et al., 2004). Although the other
four models reported optimal values of RMSEA and SRMR,
the CFI and TLI were below their cut-off values. Therefore,
these models had to be rejected. A comparison among the
four models that reported a good fit to the data was made

using the AIC and BIC indices. According to these indices,
the model tested by Lucas-Molina et al. (2017) had the best
fit. Finally, ® values indicated a higher reliability of model-6
(Perspective Taking: @ =0.68, Fantasy: @ =0.73, Empathic
Concern: ®=0.62, Personal Distress: ®=0.68). Moreover,
item #13 had a significantly higher loading on the Empathic
Concern dimension (=0.21) compared to its loading on the
Personal Distress dimension (=0.04), as the original model
hypothesized (see Table 4).

Discussion

The aim of the current work was to evaluate the factor struc-
ture of the IRI, one of the most used self-report measures of
empathy. The Confirmatory Factor Analyses performed in
the second stage of the MASEM indicated four models with
the best fit to the data. These results partially supported the
original four-factor model proposed by Davis (1980). How-
ever, the comparison between these models revealed that the
model proposed by Lucas-Molina et al. (2017) described the
data best and had the highest reliability values (i.e., McDon-
ald’s ®). In the original model (Davis, 1980), item #13
loaded on the Personal Distress dimension. However, when
analyzing the content of the item (i.e., “When I see some-
one get hurt, I tend to remain calm”), it seems conceptually
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Table 2 Models’ characteristics of the primary studies

First author and Number Models description Models fit
year of models yory?df ~ RMSEA (95% CI) CFI SRMR AIC
tested TLI
GFI
AGFI
Davis, 1980 1 Four first-order factors* - - - - -
Albiero, 2006 2 Original model 838.10 0.04 (-) CFI1=0.86 0.06 -
p<0.001
Cliffordson’s model 657.76 0.04 (-) CFI=0.88 0.06 -
p<0.001
Cliffordson, 2002 2 Original model 454.47 0.057 - - -
p<0.001 (0.043-0.069)
Original model with a 444.98 0.055 - - -
second-order factor p<0.001 (0.042-0.067)
De Corte, 2007 1 Original model - 0.06 (0.05-0.06) CFI=0.86 0.06 1219.06
Gilet, 2013 3 One factor model 1897.21 0.12 (0.11-0.13) CFI1=0.33 0.14 -
p<0.01
Original model 789 p<0.01  0.065(0.06-0.07) CFI=0.81 0.07 -
Two first-order factors 1734.45 0.11 (0.11-0.12) CFI1=0.40 0.14 -
model p<0.01
Himichi, 2017 1 Original model - 0.064 (-) CFI1=0.83 - -
Holgado Tello, 1 Five first-order factors 1851.08 0.07 (0.067-0.073) CFI=1 - -
2013 p<0.001 GF1=0.91
NFI=1
NNFI=1.10
Huang, 2012 1 Original model - - - - -
Lucas-Molina, 2 Four first-order factors 2,975 0.55(0.53-0.57) CFI1=0.82 0.62 -
2017 with item #13 loading on TLI=0.80
the EC dimension
Original model 3,043 0.56 (0.54-0.58) CFI=0.81 0.067 -
TLI=0.80
Manarte, 2018 1 Original model 2.13 0.06 (-) CF1=0.77 - -
AGFI=0.81
Muchotrigo, 2022 1 Original model 3895.29 0.13 (0.12-0.13) TLI=0.47 0.13 -
Nomura, 2012 1 Original model - - GFI=0.97 - -
AGFI=0.96
Ortiz, 2011 3 Five first-order factors 1033.70 0.075 GFI1=0.92 - -
with two cross-loading p<0.001 (0.070-0.080) AGFI=0.91
items
Five first-order factors 832.43 0.064 GF1=0.93 - -
with two cross-loading p<0.001 (0.049-0.070) AGFI=0.92
items and a second
order factor for only two
dimensions
Original model 4947.47 0.136 (0.13-0.14)  GFI=0.68 - -
p<0.001 AGFI=0.61
Pulos, 2004 2 Original model - - - - -
Original model with two - - - - -
second-order factors
Siu, 2005 2 Original model 2471.30 0.06 (-) CFI1=0.65 - -
GFI1=0.88
AGFI=0.85
Three-factor model 2471.30 0.06 (-) CFI1=0.69 - -
GFI=0.87
AGFI=0.86

Note. %, chi squared; RMSEA, Root Mean Square Error Approximation; CFI, Comparative Fit Index; TLI, Tucker Lewis Index; SRMR, Stan-
dardized Root Mean Squared Residual; AIC, Akaike Information Criterion; EC, Empathic Concern
* Original model

[T

, value not reported
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Table 3 Results of the competing models tested in the second stage of the MASEM

2

Model X daf RMSEA CFI  SRMR AIC McDonald’s ®
(95%CI) TLI BIC PT F EC PD
Model-1 * Davis (1980) 2108.37 344 0.021 093 0.02 1420.37 0.68 0.73 0.60 0.64
* Albiero (2006) (0.020-0.022)  0.93 -1104.48
* Cliffordson (2002)
* De Corte (2007)
* Gilet (2013)
* Himichi (2017)
* Huang (2012)
* Lucas-Molina (2017)
* Manarte (2018)
* Muchotrigo (2022)
* Nomura (2012)
* Oritz (2011)
* Pulos (2014)
* Siu (2005)
Model-2 « Cliffordson (2002) 2204.72 346 0.021 093 0.02 1512.72
(0.020-0.022)  0.92 -1026.81
Model-3 * Gilet (2013) 8919.36 349 0.046 0.68 0.08 8221.77
(0.045-0.047)  0.66 5660.22
Model-4 * Gilet (2013) 13391.33 350  0.05(-) 0.52  0.10 12691.33
0.48 10122.44
Model-5 * Holgado Tello (2013) 2115.25 338 0.021 092 0.03 1439.25
(0.020-0.022)  0.93 -1041.56
Model-6 * Lucas-Molina (2017) 1761.08 344 0.019 095 0.02 1073.08 0.68 0.73 0.62 0.68
(0.018-0.020) 0.94 -1451.76
Model-7 * Ortiz (2011) 2152.43 346 0.021 0.89 0.03 1472.43
(0.020-0.022)  0.87 -1023.06
Model-8 * Siu (2005) 6352.40 347 0.039 0.78  0.06 5658.40
(0.038-0.039) 0.76 3111.52
Model-9 * Pulos (2004) 2138.82 345 0.021 093 0.03 1450.82 0.68 0.73 0.60 0.64
(0.020-0.022)  0.93 -1074.03

Note. 2, chi squared; df, degrees of freedom; RMSEA, Root Mean Square Error of Approximation; CFI, Comparative Fit Index; TLI, Tucker
Lewis Index; SRMR, Standardized Root Mean Squared Residual; AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion;

®, McDonald’s omega

[T

, values could not be computed

more suitable for the Empathic Concern dimension, instead
of the Personal Distress dimension. Moreover, the factor
loading of item #13 is significantly higher on the Empathic
Concern dimension compared to the Personal Distress
dimension, which resulted in a higher reliability for both the
Empathic Concern and Personal Distress dimensions, com-
pared to the reliabilities for those dimensions of the origi-
nal model. Therefore, the current results provided support
that the best fitting model for the IRI is the model reported
by Lucas-Molina et al. (2017). However, even if Model-6
(Lucas-Molina et al., 2017) had the best fit, the subscale
reliabilities were low. This result is in line with previous
studies reporting low reliability coefficients for each IRI
subscales (Cliffordson, 2001; Manarte & Andrade, 2020;
Nomura & Akai, 2012; Ortiz et al., 2011), suggesting that
a revision of the item is needed. Moreover, administering a
measure with low reliability scores means that a great part
of the observed item variance is due to measurement error,
therefore the interpretation of results needs caution (Coaley,

2010). However, since other studies reported adequate reli-
ability coefficients (> 0.75) for the IRI subscales (De Corte
et al., 2007; Gilet et al., 2013; Pulos et al., 2004), perhaps
cultural differences could affect factor loadings and, conse-
quently, reliability scores, which can also explain why other
studies reported a different factor structure of the IRI.
Many authors have theorized that empathy is not only
a multidimensional construct, but its structure might also
be hierarchical. In fact, the hierarchical model (Clifford-
son, 2002) provided an adequate fit to the data in the cur-
rent study, however not the best. Therefore, the hypothesis
that empathy, as measured with the IRI, could be considered
hierarchical is still to be demonstrated. Moreover, in line
with empathy as a multidimensional construct, findings of
neuroimaging studies linked different brain regions to dis-
tinct aspects of empathy (Molenberghs et al., 2016; Schurz
et al., 2014). For instance, whereas the orbital-frontal cortex
and frontal gyrus are implicated in the recognition and the
experience of other people’s emotions, the right prefrontal

@ Springer



960

Journal of Psychopathology and Behavioral Assessment (2023) 45:952-963

Table 4 Standardized factor loadings and correlation between factors of the models proposed by Davis (1980) and Lucas-Moline et al. (2017)

Items Davis model

Lucas-Molina model

PT F EC

PD

PT F EC PD

PT3
PT8
PT11
PTI15
PT21
PT25 0.54

PT28 0.54

Fl1 0.34
F5 0.62
F7 0.21
F12 0.29
F16 0.71
F23 0.76
F26 0.65
EC2

EC4

EC9

EC14

EC18

EC20

EC22

PD6

PD10

PD13

PD17

PD19

PD24

PD27

PT 1

F 0.09 1
EC 0.23 0.19 1

PD -0.01 0.13 0.11 1

0.17
0.65
0.57
0.17
0.62

0.44
0.30
0.44
0.41
0.37
0.46
0.46

0.57
0.44
0.04
0.47
0.17
0.71
0.63

0.17
0.65
0.57
0.17
0.62
0.54
0.53
0.34
0.62
0.21
0.30
0.71
0.76
0.65
0.44
0.34
0.44
0.46
0.41
0.46
0.46
0.57
0.44
0.21
0.47
0.17
0.71
0.64
1
0.09 1
0.21 0.17 1
-0.01 0.13 0.10 1

Note. PT, Perspective Taking; F, Fantasy; EC, Empathic Concern; PD, Personal Distress

cortex is implicated in the ability of perspective taking
(Hillis, 2014), as defined by Davis (1980). Therefore, taken
together these results suggest that a unidimensional view of
empathy and, consequently, of the factor structure of the IRI
is not adequate.

The model hypothesized by Gilet et al. (2013), with two
first-order factor namely Cognitive Empathy (defined by
the items of Perspective Taking and Fantasy) and Affective
Empathy (defined by the items of Empathic Concern and
Personal Distress), did not show good fit, which supported
the hypothesis that empathy, as measured with the IRI,
could be considered a multi-dimensional construct rather
than a bi-dimensional construct. Supporting these results,
several studies demonstrated specific empathy deficits asso-
ciated with different psychopathological conditions, such as
autism (Smith, 2009), bipolar disorder (Shamay-Tsoory et
al., 2009), alcohol addiction (Clark et al., 2007). For exam-
ple, findings in individuals with eating disorders have shown

@ Springer

that individuals with anorexia nervosa are characterized by
low abilities in fantasizing, but not in perspective taking,
as measured with the IRI (Gaggero et al., 2023). From a
theoretical perspective this perfectly reflects Davis’ theory
of empathy (1980), according to which a good scale assess-
ing empathy should assess individuals’ differences in cogni-
tive and emotional empathy, separately, and highlights that
the impairments of intrapersonal and interpersonal aspects
of empathy are different across different psychopathological
conditions.

Possible explanations of why, in the primary stud-
ies included in the current work, different factor models
reported good fit may be due to the fact that smaller samples
can affect factor loadings (Hirschfeld et al., 2014), which
in turn affect the model’s specification (Heene et al., 2011).
Moreover, factor solutions might also depend on the differ-
ent estimation methods used (e.g., maximum likelihood,
ML; weighted least square mean and variance, WLSMV),
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which affect the model’s error estimates (DiStefano & Mor-
gan, 2014; Li, 2016; Suh, 2015).

The current study has several strengths. First, the up-to-
date statistical approach used allowed us to make stronger
inferences about the dimensionality of the IRI, taking into
account the categorical nature of the analyzed variables.
Second, by including multiple samples, the proportions of
females and males were more balanced and, consequently,
the results were less affected by gender differences. Some
limitations of this study also need to be taken into account.
First, this approach should tend to give reasonably accurate
meta-analytic factor loadings. However, reproducing the
model-implied inter-item correlation matrices implies los-
ing a certain portion of the original inter-item correlation
matrices variance. Therefore, the newly-generated model fit
indices could be biased in the direction of better fit because
the fit is being computed in relation to these model-derived
approximations to the real correlation matrix and not to the
real correlation matrix itself. Second, we did not investigate
the accuracy of the factors in clinical samples. Future stud-
ies should investigate whether the model reported by this
MASEM analysis is also supported for clinical populations.

Conclusion

The current MASEM on the IRI indicated that the four-fac-
tor model reported by Lucas-Molina et al. (2017) had the
best fit and reliability among the tested models. Future stud-
ies are needed to investigate the accuracy of the dimension-
ality of the IRI as indicated by the MASEM, across different
psychiatric diagnoses and conditions, in order to be able
to compare results among different groups. Moreover, the
association between the suggested dimensionality of the IRI
and other psychological constructs needs to be investigated
as well to provide additional validity for the questionnaire.
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