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Abstract

Empathy, the ability to infer and share others’ affective states, plays a vital role in social
interactions. However, no existing scale comprehensively assesses empathy’s cognitive and
affective components across positive and negative emotional valence domains. This paper
explores the latent structure of the empathy construct and attempts to remedy past
measurement limitations by developing and validating a new 20-item self-report measure, the
Perth Empathy Scale (PES). In Study 1 (N = 316), factor analyses revealed a coherent
empathy construct comprised of cognitive and valence-specific affective components. Study
2 (N = 331) replicated this factor structure, showed measurement invariance between males
and females, and highlighted the importance of assessing negative and positive emotions in
empathy. The PES showed convergent and discriminant validity from comparisons with
alexithymia and other empathy measures. Overall, this paper empirically establishes a
conceptually clear structure of the multidimensional empathy construct, which the PES
reliably and validly measures.
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Alexithymia


mailto:jack.brett@research.uwa.edu.au

ASSESSING EMPATHY 3

The Psychometric Assessment of Empathy: Development and Validation of the Perth
Empathy Scale

Empathy (literally in [en] passion or suffering [pathos]) is a complex psychological
construct that plays a vital role in social interactions. Highly empathetic individuals are more
cooperative and exhibit more moral thoughts than less empathetic individuals (Batson, 2010;
Hoffman, 2008). Indeed, some developmental researchers view empathy as the root of
compassion and morality (Baron-Cohen et al., 2002; de Waal, 2010). A consensus among
cognitive neuroscientists and psychologists is that empathy involves the ability to infer and
share the affective states of others (Cuff et al., 2016; Decety & Jackson, 2004; de Vignemont
& Singer, 2006; de Waal, 2008; Shamay-Tsoory et al., 2009; Zaki & Ochsner, 2012).

Recent reviews (e.g., Cuff et al., 2016; EKklund & Meranius, 2021) of the empathy
literature suggest that empathy comprises of cognitive and affective components. Indeed,
multi-measure factor analyses on past empathy measures highlight the persistent presence of
cognitive and affective empathy factors (e.g., Batchelder, et al., 2017; Reniers et al., 2011).
Cognitive empathy is the ability to infer and thus recognize another’s emotions, while
affective empathy is the ability to share another’s emotions. Additionally, empathizing with
another’s positively (e.g., happiness) and negatively (e.g., sadness) valenced emotions may
represent closely related but distinct abilities (Andreychik & Migliaccio, 2015). This
introduction will define empathy as used throughout the literature, highlighting the
importance of its cognitive and affective components and the differentiation between
positively and negatively valenced emotions. We will also touch on the importance of a self-
other distinction and emotion congruence. A set of guidelines derived from the empathy
literature will then be used to examine whether past scales of empathy reliably, and validly

assess this framework of empathy. Lastly, as no scale adequately addresses the guidelines, we
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introduce and validate the Perth Empathy Scale (PES) as a new, comprehensive self-report
measure.
Theoretical Background

There have been multiple definitions of what cognitive empathy encompasses. Here
we refer to cognitive empathy as the ability to infer and recognize another’s affective states
(e.g., Coll et al., 2017; Ickes, 1993; Innamorati et al., 2019; Vachon & Lynman, 2016). Other
definitions suggest that cognitive empathy is an ability to understand or take others’
perspectives (e.g., Davis, 1983; Shamay-Tsoory et al., 2009). However, for empathy to arise,
the self-to-other model of empathy (Bird & Viding, 2014) suggests that we infer others’
affective states through two systems: affective cue classification and situation understanding.
The affective cue classification system uses perceptual cues such as facial expressions and
tone of voice to infer others’ affective states. While, the situation understanding system uses
situational cues, relying on perspective-taking, to infer others’ affective states. As such, the
definition of cognitive empathy used here encompasses the ability to integrate affective cues
and perspective-taking to infer and recognize others’ affective states.

Affective empathy is similar to the colloquial understanding of empathy—feeling the
same emotions as others. Affective empathy occurs in the presence of affect sharing while the
observer is aware that their emotional experience comes from another (de Vignemont &
Singer, 2006). Affective responses to another’s emotion occurs automatically (e.g., Zaki,
2014). However, mirroring another’s emotions—emotion contagion—is not sufficient for
affective empathy as the individual may appraise the emotion as their own and not make the
distinction that the emotion is caused by another’s affective state (Decety & Lamm, 2006;
Decety & Moriguchi, 2007; de Vignemont & Singer, 2006; Gerdes et al., 2011). This self-

other distinction is crucial for empathy since it prevents the confusion of self and other-
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experienced emotions, which can create egocentric and altercentric biases (Bukowski et al.,
2020; Lamm et al., 2016).

In addition to a self-other distinction, affective empathy requires a degree of emotion
congruence (Cuff et al., 2016). Needless to say, if an individual observes someone upset and
feels joy as a response, they are not empathizing. Emotion congruence further distinguishes
empathy from closely related interpersonal constructs such as sympathy and compassion.
Numerous researchers and clinicians suggest that empathy occurs when one feels the same as
another, whereas sympathy and compassion happen when one feels for another (Clark, 2010;
de Vignemont & Singer, 2006; Eisenberg & Fabes, 1990; Hein & Singer, 2008; Singer &
Lamm, 2009). Indeed, empathy and sympathy are separate constructs (e.g., Bloom & Lambie,
2020; Vossen et al., 2015), relying on different neurological processes (Decety & Michalska,
2010).

Contemporary models of empathy suggest that affective and cognitive components
work together to produce an overall empathy ability (Cuff et al., 2016; Decety & Lamm,
2006; Eklund & Meranius, 2021; Zaki & Ochsner, 2012). Moreover, the presence of
cognitive and affective empathy is well documented (e.g., Batchelder et al., 2017; Bloom &
Lambie, 2020; Gerdes et al., 2011; Innamorati et al., 2019; Joliffe & Farrington, 2006; Lietz
etal., 2011; Olderbak et al., 2014; Vachon & Lynam, 2016; VVossen et al., 2015). As such,
within this framework, a comprehensive measure of empathy should assess both components
and ideally combine them in an overall assessment of the construct. However, to our
knowledge, no study has tested whether cognitive and affective components empirically form
a general empathy construct.

Research has suggested that empathizing with others’ positive or negative emotions
may represent distinct capabilities (Andreychik & Migliaccio, 2015). Indeed, when using

behavioural assessments of empathy across emotional valences (e.g., the Multifaceted
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Empathy Test; Dziobek et al., 2008) researchers have suggested that empathizing with
positive and negative emotions arise from separable neurological processes (Morelli et al.,
2014; Ziaei et al., 2021). Thus, assessing empathy across positive and negative domains is
essential to comprehensibly encapsulate empathy. But unfortunately, no self-report measure
exists to assess cognitive and affective empathy across positive and negative emotions.

Furthermore, there may be a clinical utility for assessing these valences in empathy.
For example, people with social anxiety disorder often crave others’ company but avoid
social situations due to anxiety precipitated from these situations (Stein & Stein, 2008).
Individuals suffering from this disorder find it more challenging to experience the positive
emotions of those around them, although they still experience their negative emotions
(Morrison et al., 2016). Thus it would be beneficial to understand why a reduced ability to
share in others’ positive emotions occurs in social anxiety disorder, including whether
cognitive or affective empathy is impacted. Additionally, the empathy imbalance hypothesis
of autism (Smith, 2009) posits that individuals on the spectrum have challenges in cognitive
empathy but show intact affective empathy. However, some studies investigating the role of
valence have suggested that individuals on the spectrum may be better at empathizing with
positive rather than negative emotions (Mazza et al., 2014), thus highlighting the importance
of assessing valence-specific empathy.

In summary, the current literature views empathy as comprised of cognitive and
affective empathy with a self-other distinction and emotion congruence. Additionally,
research has provided evidence that empathizing may be separable for positive and negative
emotions. Therefore, within this theoretical framework, comprehensive empathy measures
need to ideally meet the following guidelines: (1) assess cognitive and affective empathy; (2)
assess negative and positive valences of empathy; and take into account the (3) self-other

distinction and (4) emotion congruency; and lastly, (5) be psychometrically sound (i.e., have
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acceptable internal consistency and good factor structure validity—see the Statistical
Analyses section below for acceptable ranges for internal consistency reliability and
goodness-of-fit statistics).
Existing Empathy Scales

This section examines existing self-report empathy measures following the guidelines
listed above. We identified 16 self-report psychometric tools specifically designed to
measure empathy, not including measures for specific population groups, such as social
workers (e.g., King & Holosko, 2012) or children (e.g., Raine & Chen, 2018). In our view,
none meet all five of the abovementioned measurement guidelines (See Table 1). Concerning
our first guideline, nine questionnaires assess cognitive and affective empathy (i.e., Affective
and Cognitive Measure of Empathy, ACME; Adolescent Measure of Empathy and Sympathy,
AMES; Basic Empathy Scale, BES; Emotion Specific Empathy, ESE; Empathy Assessment
Index-17 items, EAI-17; Empathy Assessment Index-26, EAI-26; Empathy Components
Questionnaire, ECQ; Empathic Experience Scale, EES; & Questionnaire of Cognitive and
Affective Empathy, QCAE). Concerning our second guideline, one questionnaire showed
evidence of assessing differing valenced empathy (i.e., the EAI-26 assessed happy and sad
affective empathy). However, this measure was created during the development of the final
EAI-17 and showed some psychometric problems (Lietz et al., 2011). Concerning our third
and fourth guidelines, one questionnaire explicitly aimed to account for a self-other
distinction (i.e., EES), while five explicitly ensured items had emotion congruence (i.e.,
AMES; BES; EAI-17; EAI-26; & Empathy Index, EI). Lastly, concerning our fifth guideline,
seven questionnaires show some psychometric flaws (i.e., ACME; BES; Hogan Empathy
Scale, HES; Interpersonal Reactivity Index, IRI; BES; EAI-26; & QCAE; see Chrysikou &
Thompson, 2016; Cross & Sharpley, 1982; Gerdes et al., 2011; Lietz et al., 2011; Murphy et

al., 2020; Reniers et al., 2011). However, we will note that many of these questionnaires are
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widely used and thus may likely be under more scrutiny. Notably, while many questionnaires
meet some of the five guidelines, none of the empathy measures assess cognitive and
affective empathy across negative and positive emotions.

[Table 1 around here]

The Perth Empathy Scale (PES)

As no existing measure adequately assesses empathy within the framework advanced
here (based on the five measurement guidelines), we have developed the Perth Empathy
Scale (PES). The PES is a 20-item self-report measure for clinicians and researchers who
want to assess cognitive and affective empathy and their valence-specificity in adults and
adolescents. By investigating the utility of the PES, this research also allowed for a detailed
examination of the structure of the empathy construct. Items assess if one can accurately
recognize other’s emotions (cognitive empathy) and whether an emotion in someone else
creates that emotion in oneself (affective empathy). It has items to do this for negative and
positive emotions, creating four theoretical subscales, each with five items: negative
cognitive empathy (e.g., “Just by seeing or hearing someone, I know if they are feeling sad”),
positive cognitive empathy (e.g., “Just by seeing or hearing someone, | know if they are
feeling happy”), negative affective empathy (e.g., “When I see or hear someone who is sad, it
makes me feel sad too”), and positive affective empathy (e.g., “When I see or hear someone
who is happy, it makes me happy too”). In line with the recommendations of van Sonderen et
al. (2013) and others (e.g., Murphy et al., 2020; Rodebaugh et al., 2007), no items are worded
to require reverse-scoring.

Items were designed to account for a self-other distinction and emotion congruence to
aid content validity. For affective empathy, items ask participants whether an emotion in
someone else (e.g., “When I see or hear someone who is happy...”) causes them to feel the

same emotion (e.g., ““...it makes me feel happy too”). This phrasing indicates that the
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respondent appraises their current emotion in the context of another’s, thus implicating a self-
other distinction. For the cognitive empathy items, the wording “just by seeing or hearing
someone, | know if they are feeling [an emotion]” directs participants to respond on their
tendency to infer others’ emotions; thus a self-other distinction is clear.

Furthermore, based on the conceptual model of empathy, the four subscales of the
PES are designed to combine into several theoretically meaningful composite scores. First,
composite scores may be ascertained for cognitive and affective empathy by combining
scores across subscales for positive and negative emotions. Moreover, a general empathy
score may be ascertained by combining the four subscale scores. Importantly, no study has
statistically tested a general empathy factor that accounts for valence-specific cognitive and
affective components. If there is support for the PES in measuring general empathy, this will
support the conceptual model commonly used throughout the literature (see Cuff et al., 2016;
Eklund & Meranius, 2021), thus highlighting the integration of valence-specific cognitive
and affective empathy.
The present studies

We report the results of the first two psychometric studies of the PES here. Study 1
included an item selection process and assessed the measure’s factor structure and internal
consistency reliability. Study 2 examined the replicability of these findings and assessed
criterion, convergent, and discriminant validity using the IRI, QCAE, and Perth Alexithymia
Questionnaire (Preece et al., 2018). In addition, we investigated measurement invariance
between males and females using the data from the two studies combined. We report how we
determined our sample size, all data exclusions, all manipulations, and all measures in the
study. Sample sizes in each study were larger than 300 to obtain adequate power for the
current studies’ analyses (see recommendations by Lei & Shiverdecker, 2020; Mundfrom et

al., 2005; Myers et al., 2011; Rhemtulla et al., 2012; Wolf et al., 2013).
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Study 1

Method
Participants and Procedure

Participants were recruited via three avenues: unit websites of an undergraduate
psychology course at an Australian university (49.7%), word of mouth (13.3%), or social
media (37.0%). While 333 participants were initially recruited, after removing 17 for
finishing the questionnaire in less than 40 seconds (i.e., at a rate of fewer than two seconds
per item; likely reflecting inattentive responding), the final sample consisted of 316 (mean
age 32.17 years, SD = 12.41; 84.8% female, 15.2% male). Participants completed the PES as
part of an anonymous online survey using Qualtrics software.
Materials

Perth Empathy Scale (PES). The PES is a 20-item self-report scale aimed at
assessing empathy in adults and adolescents. The last author wrote the 20 PES items, which
were then examined by the other authors, with all agreeing that the items had good content
validity in assessing the cognitive and affective empathy constructs across negative and
positive emotions. Of the 20 items, an equal number of items (5) were written to assess
cognitive empathy for negative emotions, cognitive empathy for positive emotions, affective
empathy for negative emotions, and affective empathy for positive emotions. Ten different
emotions were used across the items (5 negative & 5 positive) to provide a diverse spread of
emotional experiences. Five of these emotions came from the six basic emotions (i.e.,
happiness, sadness, anger, scared, & disgust; Ekman, 1999). Surprise was not included given
its vagueness in valence (e.g., Noordewier & Breugelmans, 2013; Vrticka et al., 2014).
Embarrassment and pride were included to provide self-conscious emotions. Lastly,
amusement, calmness, and enthusiasm were included to ensure that the number of positive

emotions was equivalent to the number of negative emotions.
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To help isolate the source of differences and enable direct comparisons between the
subscales the wording of the items and emotions were mirrored across the domains (e.g.,
negative cognitive items and positive cognitive items had the same wording, with differing
emotions, and negative cognitive items and negative affective items had the same emotions).
Respondents answer each item on a 5-point Likert scale, ranging from almost never (1) to
almost always (5), in terms of how often each item statement is true of them, with higher
scores indicating higher levels of empathy. The PES is freely available for use and is
provided in the Supplementary Materials.

Statistical Analyses

The analyses were conducted using Mplus 8.0, except for calculating Cronbach’s
alpha using SPSS 27.0.1.

Factor structure. The PES factor structure was assessed via confirmatory factor
analyses (CFAs). CFA was chosen over EFA given the measure’s clear theoretical basis and
to allow us to test and directly compare a specific set of theoretically-derived models.
However, a series of exploratory structural equation models (ESEM; using geomin rotation)
was conducted to provide a data-driven approach. The pattern of ESEM results did not differ
from the presented CFA results—in the manuscript we present only the CFAs, with the
ESEM results provided in the Supplementary Materials (see Tables S1 & S2). The 20 PES
items were treated as ordinal variables due to the 5-point Likert scale and asymmetrical
thresholds, so the weighted least squares mean and variance adjusted estimator (WLSMV)
was used (Rhemtulla et al., 2012). Several theoretically informed models of increasing
complexity were examined (see Figure 1).

[Figure 1 around here]

Model 1 was a unidimensional model, where all 20 items were specified to load on a

“general empathy” factor. Model 2 was a 2-factor correlated model, where items were
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specified to load on “Cognitive Empathy” or “Affective Empathy” factors. Model 3 was a 3-
factor correlated model, where cognitive empathy was split into positive and negative
valences. Model 4 was another 3-factor correlated model, where affective empathy was split
into positive and negative valences. Model 5 was a 4-factor correlated model, where
cognitive and affective empathy were valence-specific; items were specified to load on
“Negative Cognitive Empathy”, “Positive Cognitive Empathy”, “Negative Affective
Empathy”, or “Positive Affective Empathy” factors. Given that cognitive and affective
empathy are expected to combine to form general empathy, a hierarchical model of the best
fitting model was examined. Additionally, a bifactor model was investigated, with a
correlation between positive and negative valences of the same empathy component. Both
bifactor and hierarchical models were investigated as both have certain limitations (see
Gignac, 2016; Watts et al., 2019), although both investigate the presence of a broader factor.

The goodness-of-fit of the models was judged based on four fit indices: the
comparative fit index (CFI), Tucker Lewis index (TLI), root mean square error of
approximation (RMSEA), and standardized root mean square residual (SRMR). CFl and TLI
values > .90 indicated acceptable fit, and values > .95 indicated good fit, while RMSEA and
SRMR values < .08 indicated acceptable fit, and values < .06 indicated good fit (Bentler &
Bonnet, 1980; Browne & Cudeck, 1992; Marsh et al., 2004). Model fit indices and factor
loadings were examined to determine the most appropriate model. Factor loadings > |.40]|
were considered meaningful (Stevens, 1992). The bifactor model had to achieve a TLI value
> .010 over the hierarchical model to be preferred (Gignac, 2016).

Internal Consistency Reliability. Cronbach’s alpha («) and McDonald’s omega ()
reliability coefficients were calculated. Hierarchical omega (wr) was also calculated for the
composite scales from bifactor models (as recommended by Gignac, 2014; see

Supplementary Material, Table S5, for affective empathy bifactor model). o and w



ASSESSING EMPATHY 13

coefficients > .70 were considered acceptable, values > .80 were considered good, and values
> .90 were considered excellent (Groth-Marnat, 2009). w+ > .50 were considered minimally
acceptable and values > .75 were considered preferred (Reise et al., 2013).
Results
Factor structure

The unidimensional model (Model 1) produced a poor fit to the data according to all
examined fit indices, suggesting that the PES measured a multidimensional construct (see
Table 2). The two-factor model (Model 2) displayed a better fit than Model 1, indicating that
making a distinction between cognitive and affective empathy added value to the factor
solution. However, RMSEA suggested a poor fit to the data. Model fit indices suggested that
splitting affective empathy into positive and negative valences (Model 4) fit the data better
than splitting cognitive empathy (Model 3). A warning suggested that two latent variables
were highly correlated when making valence-specific cognitive and affective empathy factors
(Model 5). This model’s (and Model 3’s) positive and negative cognitive empathy factors
correlated near 1 (r = .97), suggesting they measured the same latent construct. As such, it
was deemed inappropriate to separate cognitive empathy into its valence-specific factors.
Therefore, Model 4—splitting affective empathy only—was the most appropriate, as it
produced acceptable model fit and produced well-defined factors with no redundant items
(i.e., loadings < .40) needing to be dropped (see Table 3; Supplementary Material, Table S3,
for other models’ factor loadings). Model 4’s factors were strongly correlated (see Table 4;
Gignac & Szodorai, 2016). While Model 4 had an acceptable model fit, modification indices
suggested allowing items 7 and 8 to co-vary. These items are parallel-worded (i.e.,
amusement), and this modification improved model fit (RMSEA =.071, CFI = .965,
TLI =.960, SRMR =.053). For parsimony, this modification was not included in subsequent

analyses.
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[Table 2 around here]

[Table 3 around here]

[Table 4 around here]

A hierarchical variant of Model 4 (Model 4h) provided acceptable to good fit, with
the second-order factor loadings suggesting a well-defined general factor (see Table 3). A
bifactor variant of Model 4 that included a general empathy factor (Model 4b) provided
acceptable to good fit, with well-defined general and specific factors (except for positive
affective empathy). The bifactor variant provided better model fit than the hierarchical
variant, with the TLI increasing by .01 (above the threshold of model fit improvement). As
such, the bifactor model is preferred.!
Internal Consistency Reliabilities

All PES subscales showed acceptable to good internal reliabilities in terms of « and w
(see Table 3). The two composite scores provided acceptable internal reliabilities in terms of
wn and good to excellent internal reliabilities in o and w.

Study 2

Study 2 aimed to replicate the PES’s factor structure and internal reliabilities of Study
1 using an independent sample. Model 4 and Model 4b (and Model 4h in the Supplementary
Materials) were assessed for invariance between the two studies and between males and
females. Additionally, Study 2 investigated the PES’s criterion, convergent, and discriminant
validity using other empathy scales and an alexithymia scale.
Method
Participants and Procedure

Study 2 included 403 participants, although 72 were removed for completing the
questionnaires too quickly (i.e., <430 seconds in total or 2 seconds per item), self-reporting

invalid data, or failing at least one of the four attention checks. The final sample consisted of
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331 undergraduate students from an Australian university, aged 16 to 56 years (M = 20.82,
SD =5.33; 44.1% male, 55.6% female, .3% gender-nonconforming people). Participants
completed the study to fulfil a course component. Participants completed the PES, the QCAE,
the IRI, and the Perth Alexithymia Questionnaire (PAQ), in a randomized order, as part of a
larger questionnaire battery.

Materials

Interpersonal Reactivity Index (IR1). The IRI (Davis, 1980) is a 28-item self-report
questionnaire assessing an individual’s ability to empathize. The IRI comprises questions
about perspective-taking, fantasy, empathic concern, and personal distress. The present study
examined the perspective-taking and empathic concern subscales as these scales most closely
relate to cognitive and affective empathy (see Murphy et al., 2020). Participants rate each
item on a 5-point Likert scale ranging from does not describe me well (1) to does describe me
very well (5). Higher scores indicate a greater ability to empathize. In the present study, the
IRI subscale scores produced adequate reliabilities (see Table 5).

Questionnaire of Cognitive and Affective Empathy (QCAE). The QCAE (Reniers
etal., 2011) is a 31-item multidimensional empathy questionnaire. The QCAE comprises of
questions about perspective-taking (10 items), online simulation (9 items), emotion contagion
(4 items), peripheral responsivity (4 items), and proximal responsivity (4 items). The present
study examined the cognitive and affective subscales from the QCAE. Participants rate each
item on a 4-point Likert scale ranging from strongly disagree (1) to strongly agree (4).
Higher scores indicate greater ability to empathize. In the present study, the QCAE composite
scores produced adequate reliabilities (see Table 5).

Perth Alexithymia Questionnaire (PAQ). The PAQ (Preece et al., 2018) is a 24-
item questionnaire that assesses alexithymia. Alexithymia refers to difficulties in recognizing

one’s own emotions, irrespective of others’ affective states (Preece et al., 2017). In contrast,



ASSESSING EMPATHY 16

cognitive empathy is about recognizing others’ emotions, and affective empathy refers to
experiencing another’s emotions vicariously. On the PAQ, participants respond to statements
regarding themselves on a 7-point Likert scale ranging from strongly disagree (1) to strongly
agree (7). The items relate to difficulty identifying feelings (DIF), difficulty describing
feelings (DDF), and an externally oriented thinking style (G-EOT). Higher scores indicate
greater alexithymic traits (i.e., more difficulties processing one’s own emotions). In the
present study, the PAQ showed adequate to excellent reliability (see Table 5).

Statistical Analyses

The factor structure analyses, measurement invariance, and Multiple-Indicators-
Multiple-Causes (MIMIC) models were conducted in Mplus 8.0; all other statistical analyses
were conducted in SPSS 27.0.1.

Factor structure and internal consistency reliability. The factor structure and
internal consistency reliability of the PES were examined in the same manner as Study 1.
Internal consistency reliabilities were calculated for the other measures, with factor analyses
being conducted to obtain wn and w values (See Supplementary Material, Tables S10-S14).

Measurement Invariance. Three models were examined for measurement
invariance, Model 4, its hierarchical variant (Model 4h; found in the Supplementary
Material), and its bifactor variant (Model 4b). Measurement invariance was investigated
between Studies 1 and 2, and between males and females. Invariance between the two studies
was tested to provide further evidence of replicability and to ensure the suitability of
combining both studies’ data to assess measurement invariance between males and females.
Past empathy measures often reveal gender differences between males and females, with
females exhibiting greater empathic ability (e.g., Baron-Cohen & Wheelwright, 2004; Jolliffe
& Farrington, 2006; Reniers et al., 2011). However, it is important that empathy measures are

not biased by gender. Accordingly, measurement invariance between males and females was
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assessed. Invariance was not tested for transgender or gender-nonconforming individuals due
to the small sample of these groups (n = 8).

Measurement invariance of the PES was investigated by evaluating four increasingly
restrictive multi-group CFAs (with theta parameterization). Initially, a configural model
assessed whether the PES comprises the same number of factors, with the same items, across
groups. Second, a metric invariance model constrained the unstandardized factor loadings to
be equal between groups. Third, a scalar model constrained the items thresholds to be equal
across groups. The item residual variances were constrained to be one across groups to
achieve identification of the configural, metric, and scalar models (see Muthén & Muthén,
2017). A model with freely estimated residuals in one group was evaluated against the scalar
model to assess residual variance invariance or strict invariance. If strict invariance is
achieved, it suggests that group differences on the PES are due to group differences in their
empathic abilities. To show invariance, each sequential model cannot significantly worsen
model fit, except when freeing the residuals (to assess strict invariance), which should not
significantly improve. ACFI or ATLI <.010 and ARMSEA > .015 indicated significantly
worsening model fit (Chen et al., 2007; Cheung & Rensvold, 2002).

Lastly, we evaluated a model constraining factor variances and covariances to be
equal across groups (Variance/Covariance Invariance). While not necessarily assessing the
PES’s ability to measure empathy, this invariance model will help explore whether empathy
components vary and relate similarly within males and females (i.e., cognitive and valence-
specific affective empathy have similar relationships). To show this form of invariance, the
model fit cannot worsen compared to the scalar model.

Criterion Validity. Alexithymia has been viewed as a transdiagnostic precursor to
empathy deficits (\Valdespino et al., 2017). Investigating the effects of alexithymia on

cognitive and affective empathy suggest a negative relationship of alexithymia with cognitive
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empathy, but results with affective empathy have been more inconsistent (e.g., Banzhaf et al.,
2018; Khosravani et al., 2020; Mul et al., 2018; Yang et al., 2020). We conducted MIMIC
models to test the PES’s criterion validity. In these models, a latent alexithymia variable
(obtained using the subscales as observed variables) was tested for its influence on the PES
factors. Model 4 was used to obtain PES factors. We were interested in whether alexithymia
would influence the PES factors, thus emphasizing the clinical relevance of assessing
cognitive and affective empathy, with differentiation of valence for the latter.

Furthermore, as the PES asks participants to assess their own emotions, there might
be a bias for people with pronounced alexithymia, who find such introspection difficult. As
such, we investigated differential item functioning for the PES using the MIMIC models
(Joreskog & Goldberger, 1975; Muthén, 1989). This analysis checks that items function the
same at varying levels of alexithymia. We evaluated three MIMIC models: a null model, a
saturated model, and an invariant model (as recommended by Morin et al., 2013). For
differential item functioning to be present, the invariant model must show a worse model fit
than the saturated model (i.e., ACFA & ATLI <.010, or ARMSEA > .015).

Convergent validity. Pearson correlations were calculated for the PES scales with the
QCAE and IRI scales to assess convergent validity. It was expected that the cognitive
empathy factor from the PES would correlate more strongly with the cognitive empathy
factors from the QCAE and IRl compared to their affective empathy factors, and vice versa
for the affective empathy PES factors. However, as the QCAE and IRI do not assess
positively valenced empathy, we expected that the positively valenced affective empathy
scale of the PES might not fit neatly into this pattern.

Discriminant validity. To assess the discriminant validity of the PES, we conducted
a second-order EFA (principal axis factoring using direct oblimin rotation) using the PES and

PAQ subscale scores as the observed variables. Factors were extracted based on the scree-
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plot method (Fabrigar et al., 1999). Our purpose was to establish that the PES measured a
latent construct (i.e., empathy) statistically separable from alexithymia. A central difference
between alexithymia and empathy is a focus on one’s own emotions in alexithymia versus a
focus on others’ emotions in empathy, implicating a self-other distinction. If empathy and
alexithymia subscales load onto separable factors, this will provide evidence that the PES
may sufficiently account for the self-other distinction.
Results
Descriptive Statistics

Table 5 provides descriptive statistics and reliabilities for the QCAE, IRI, and PAQ.
All variables had normal distributions with skew and kurtosis below [2| and |9, respectively
(Byrne, 2010).
Factor Structure

The factor structure followed the same pattern of results as with Study 1. Model 4
provided the most appropriate factor structure of the first-order models. Models 3 and 5
produced valence-specific cognitive empathy factors correlating at 1.00, suggesting that they
measure the same latent construct. Model 4 fit indices (see Table 2) suggested adequate fit
highlighting the value in splitting affective empathy into positive and negative valences, and
provided well-defined factors (see Table 3; Supplementary Material Table S4 provides factor
loadings for other models). Including the modification identified in Study 1 (items 7 & 8 to
co-vary) improved model fit (RMSEA = .077, CFl = .954, TLI = .947). The inter-correlations
of this model’s factors are found in Table 4.

The hierarchical variant of Model 4 (Model 4h) provided acceptable to good model fit
and well-defined factors (see Table 3). The less restrictive bifactor model additionally
showed good model fit and well-defined factors (except for positive affective empathy).

Unlike Study 1, the TLI did not show a significant change (ATLI = .003). Thus, the bifactor
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variant (Model 4b) did not show a practical improvement over the hierarchical variant
(Model 4h). However, to keep consistency with Study 1, we will present results with the
bifactor model.?

[Table 5 around here]
Internal Consistency Reliabilities

All measures showed acceptable to good internal reliabilities for a and w values, and
acceptable wn values (see Table 3). However, caution should be taken with the QCAE’s
reliabilities due to poor fitting structural models (see Supplementary Material, Table S10).
Measurement Invariance

Measurement invariance was conducted on Models 4 and Model 4b (see
Supplementary Materials for Model 4h measurement invariance). All models showed strict
invariance between both studies (see Supplementary Material, Table S15; Study 1: n = 316,
Study 2: n = 323), thus, providing evidence of the PES’s replicability. Measurement
invariance between males and females (Male: n = 188; Female: n = 451) revealed strict
invariance, suggesting that the PES is not biased by gender. The increasingly restrictive
models showed no significant reductions in model fit, nor did freely estimating residuals
significantly improve fit for Model 4 and Model 4b (see Table 6). Additionally, both factor
structures showed Variance/Covariance invariance, suggesting that the empathy factors vary
similarly between males and females and that the factors relate similarly within these groups.

[Table 6 around here]

As strict invariance was found between males and females, independent-samples t-
tests were conducted to examine the differences between males and females on the PES
empathy scales. Females reported higher general empathy ability compared to males,

t(637) = 2.95, p =.003, d = .26 (Mean difference of 2.84, 95% CI [4.74, .94]; Females:

M =66.9, SD = 11.27; Males: M = 64.1, SD = 10.92). Females rated significantly higher on
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general affective empathy, t(637) = 3.53, p <.001, d = .31 (Mean difference of 1.97,
95% CI [3.07, .87]; Females: M = 28.5, SD = 6.55; Males: M = 26.5, SD = 6.14), negative
affective empathy, t(637) = 4.07, p <.001, d = .35 (Mean difference of 1.28,
95% CI [1.90, .66]; Females: M =12.4, SD = 3.71; Males: M = 11.1, SD = 3.39), and positive
affective empathy, t(637) = 2.01, p =.045, d = .17 (Mean difference of .69,
95% CI [1.37, .01]; Females: M = 16.1, SD = 3.94; Males: M = 15.4, SD = 4.05). However,
there was no significant difference in cognitive empathy, t(637) = 1.44, p=.150, d = .13
(Mean difference of .87, 95% CI [2.08, -.34]; Females: M = 38.4, SD = 7.06; Males:
M = 37.6, SD = 7.13).
Criterion Validity

The structure of Model 4 was used to examine how alexithymia influenced the
specific factors of the PES. The MIMIC models suggested that the PES items do not show
significant differential item functioning to levels of alexithymia as the invariant model did
not show significantly worse model fit indices compared to the saturated model
(ARMSEA =.003, ACFI =-.008, ATLI = -.005; see Supplementary Material, Table S17, for
the full analysis).

From the invariant MIMIC model, more pronounced levels of alexithymia were
significantly associated with reduced cognitive empathy ( = -.30, p <.001,
95% CI [-.40, -.19]), and reduced positive affective empathy (p = -.20, p =.002,
95% CI [-.33, -.08]), but increased negative affective empathy (f = .16, p =.018,
95% CI [.02, .28]). These results provide criterion validity, highlighting that alexithymia
influences all components of empathy.
Convergent Validity

The Pearson correlations (see Table 7; see Supplementary Material, Table S18, for all

subscale analyses) show that the cognitive empathy scale from the PES correlated greatest
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with the cognitive empathy scale from the QCAE and the empathic concern and perspective-
taking scales from the IRI. The negative affective empathy scale correlated greatest with the
affective empathy scale of the QCAE and empathic concern from the IRI. While the positive
affective empathy subscale produced similar relationships across the other scales, potentially
reflecting the QCAE’s and the IRI’s inability to measure positively valenced empathy.
Nonetheless, the PES’s general affective empathy score related greatest with other affective
empathy scales. As expected, the general empathy score from the PES related strongly with
all the scales.

[Table 7 around here]

Discriminant Validity

An EFA was conducted on the subscales from the PAQ and the PES. The scree plot
suggested two factors were present. The first factor had only the alexithymia subscales
meaningfully load onto it, while the second factor had only the empathy subscales
meaningfully load onto it (see Table 8). This EFA suggests that scores on the PAQ and scores
on the PES load onto separate alexithymia and empathy latent variables.

[Table 8 around here]

General Discussion

Our purpose in this paper was to document the PES’s development, examine its
psychometric properties across two studies, and investigate the structure of the empathy
construct. Until now, no self-report empathy measure allowed for the assessment of cognitive
and affective empathy across positive and negative emotions. In both studies, the PES
performed well on every marker of validity and reliability that we tested. The factor structure
of the PES was shown to include a general cognitive empathy factor and two valence-specific

affective empathy factors. Additionally, there was evidence (via hierarchical and bifactor



ASSESSING EMPATHY 23

models) that these three factors may combine to represent a general empathy ability. This
factor structure was replicable and consistent with its theoretical basis that cognitive and
affective empathy are components of a coherent empathy construct. Measurement invariance
testing further revealed that the PES consistently measures empathy between males and
females (i.e., no evidence of gender bias) and that the variability and relationships with these
components remain similar across these genders. Overall, the PES appears to assess a
coherent multidimensional construct that distinguishes between cognitive and valence-
specific affective empathy components.

The present results suggest that affective empathy is valence-specific while cognitive
empathy may not be. Thus, according to our sample’s scores on the PES, people consider
their cognitive empathy to be the same regardless of valence, but they regard their affective
empathy differently depending on the valence. This finding is consistent with past
behavioural and neuropsychological reports suggesting that empathizing with differing
emotional valences represent distinct capabilities (Andreychik & Migliaccio, 2015; Morelli et
al., 2014). This study extends on previous work by providing statistical evidence that this
valence split in affective empathy is an important component in the structure of empathy and
that cognitive empathy levels are similar across valences.

Furthermore, the present paper provides criterion validity for the PES in assessing
empathy across positive and negative valences. Alexithymia, thought of as a transdiagnostic
precursor of empathy deficits (Valdespino et al., 2017), produced significant relationships to
all of the PES subscales. Higher levels of alexithymia related to reduced cognitive empathy
and positive affective empathy but increased negative affective empathy. The influence of
alexithymia on cognitive empathy is in line with past studies (Banzhaf et al., 2018; Grynberg
et al., 2010), and suggests that difficulty in identifying, describing, and focussing on one’s

own emotions hinders the ability to infer others’ emotions. Because people commonly
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experience both negative and positive emotions, without assessing across valences, research
will not establish a comprehensive empathetic profile of those with clinical and subclinical
characteristics (such as alexithymia).

The differing impacts alexithymia has on positive and negative affective empathy
may be due to impairments in emotion regulation. People may attempt to downregulate
negative emotions caused by another’s negative feelings, and those who are unable to
downregulate may experience another’s negative emotion more intensely. As alexithymia
hinders the ability to downregulate such emotions (see Preece et al., 2018), arguably,
individuals with pronounced alexithymia could exhibit an increased tendency to experience
others’ negative emotions. The same argument can be made to explain the reduced positive
affective empathy associated with alexithymia. Individuals may attempt to upregulate
positive emotions caused by another’s positive feelings. However, if alexithymia inhibits this
ability, individuals with pronounced alexithymia may exhibit a reduced tendency to
experience others’ positive emotions, although future research will be needed to investigate
this.

A measure of empathy should distinguish between the constructs of empathy and
alexithymia. While closely related, a point of distinction arises from the attention to one’s
own emotions (alexithymia) or another’s emotions (empathy). We argue that a self-other
distinction helps to tease apart these two constructs. In the present study, factor analyses
suggested that alexithymia and empathy are separable latent constructs when using the PES
to measure empathy, demonstrating a form of discriminant validity (i.e., the PES is not a
measure of people’s ability to appraise and focus on their own emotions).

The PES subscale scores related, as expected, to two previous empathy self-report
measures (the QCAE and IRI). While the PES measures elements of empathy (i.e., positively

valenced empathy) that the other measures do not, the cognitive and affective empathy scales
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from the PES were more strongly related to their corresponding cognitive and affective
empathy scales from the other two measures.

The PES is likely to have considerable utility in research and other contexts. For
instance, the PES will examine more comprehensive empathy profiles. For instance, people
on the autism spectrum have challenges in cognitive empathy but show intact affective
empathy (Smith, 2009). Further, future research could assess whether the profile of empathy
in autism changes as a function of emotional valence. Beyond a research context, the PES
may aid within clinical contexts by assessing individuals for suitability for therapy. For
instance, within a group therapy setting, individuals with greater empathy often contribute to
better therapeutic relationships (Johnson et al., 2005). Furthermore, the PES can inform the
extent to which empathy deficits might underlie a client’s interpersonal difficulties and be
used to guide individualized therapy. Lastly, some psychotherapy approaches (e.g.,
mentalizing) base their intervention on increasing the ability of clients to understand and put
themselves in other people’s positions; the PES could be used to track the outcome of such
therapies. Lastly, there may be some utility for the PES to be used in the forensic context.
Studies have shown that lower levels of empathy increase the risk for recidivism (Brown et
al., 2012). The PES can identify which individuals have lower empathy and track their
progress throughout their rehabilitation.

Limitations and some future directions

We think the introduction of the PES makes a valuable contribution, but some
limitations of our studies should be noted, and addressing these will require further research.
Firstly, we designed the PES with nonclinical or clinical respondents in mind. However, our
results here apply only to adults from the general community and universities. Future
research should investigate whether the results are replicated within clinical samples and

younger age groups. Furthermore, given that the samples were participants from Australia,
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generalizability across other cultures should also be investigated in future studies, particularly
given that other emotional constructs (e.g., alexithymia and emotion regulation) can differ
across cultures (Ryder et al., 2018; Soto et al., 2011). Secondly, we did not examine the test-
retest reliability of the PES, so more research is required to determine the extent to which
PES scores are consistent over time. Thirdly, the concurrent validity of the PES was explored
only with other self-report measures, and we did not administer any behavioural assessments
of empathy. Some self-report measures of empathy have shown poor concurrent validity with
behavioural assessments of empathy (Murphy & Lilienfeld, 2019). At present, it remains to
be determined whether the PES can remediate these limitations of past self-report measures.
Lastly, whilst our sample sizes were adequate, future studies with larger sample sizes will be
important to further test the replicability and generalizability of the findings.
Conclusion

Our study demonstrates that empathy is a coherent multidimensional construct
consisting of cognitive and valence-specific affective empathy, which the PES reliably and
validly measures. Of note, affective empathy for positive emotions is statistically part of this
empathy construct. Past measures that do not account for positive emotions in empathy may
not comprehensively assess empathy. Whilst further research is needed to confirm the
reliability and validity of the PES across different populations, on present evidence, the PES

appears to be a valuable new empathy assessment tool.
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Endnotes

! Investigations comparing this CFA model and a bifactor exploratory structural equation model (with target
rotation), revealed no significant differences (Supplementary Material Tables S6 & S7).

2 As with Study 1, investigations comparing this CFA model and a hifactor exploratory structural equation
model (with target rotation, revealed no significant differences (Supplementary Material Table S6 & S8).
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Figures
Figure 1. Models assessed in Studies 1 and 2. Models 1, 2, 3, 4, 5. Squares indicate item
numbers, and ellipses indicate latent factors. Item error terms are not displayed.

b = bifactor model; h = Hierarchical Model.
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Figure 1. Models assessed in Studies 1 and 2. Models 1, 2, 3, 4, 5. Squares indicate item numbers, and ellipses indicate latent factors. Item error

terms are not displayed. b = bifactor model; h = Hierarchical Model.
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Table 1

Guidelines met by existing empathy self-report questionnaires

Name of Measure Guidelines
Met
Hogan Empathy Scale (HES; Hogan, 1969) -
Questionnaire Measure of Emotional Empathy (QMEE; Mehrabian & Epstein, 5
1972)
Impulsiveness-Venturesomeness-Empathy Questionnaire (IVE; Eysenck & 5
Eysenck, 1978)
Interpersonal Reactivity Index (IRI; Davis, 1980) -
Empathy Quotient (EQ; Lawrence et al., 2004) 5
Basic Empathy Scale (BES; Jolliffe & Farrington, 2006) 1,4
Toronto Empathy Questionnaire (TEQ; Spreng et al., 2009) 5
Empathy Assessment Index-26 Items (EAI-26; Gerdes et al., 2011) 1,2,4
Empathy Assessment Index-17 Items (EAI-17; Lietz et al., 2011) 1,4,5
Questionnaire of Cognitive and Affective Empathy (QCAE; Reniers et al., 1
2011)
Emotion Specific Empathy Questionnaire (ESE; Olderbak et al., 2014) 1,4,5

Adolescent Measure of Empathy and Sympathy (AMES; Vossen et al., 2015; 1,4,5
Bloom & Lambie, 2020)

Affective and Cognitive measure of Empathy (ACME; Vachon & Lynam, 1
2016)

Empathy Index (EI; Jordan et al., 2016) 4,5

Empathy Components Questionnaire (ECQ; Batchelder et al., 2017) 1,5

Empathic Experience Scale (EES; Innamorati et al., 2019) 1,3,5

Note. This list of 16 self-report measures is based on our search of the peer-reviewed English
language literature. Measures were identified if they appeared in our Google scholar searches
using combinations of the term “empathy”, with either “questionnaire”, “scale”, “inventory”,
“measurement”, or “assessment”. Guideline 1 = Assess cognitive and affective empathy;
Guideline 2 = Positive and negative valences; Guideline 3 = Self-other distinction;

Guideline 4 = Emotion Congruency; Guideline 5 = Psychometrically sound.
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Table 2

Model fit of the examined PES models in Studies 1 and 2.

Model Fit Indices

Models Chi-square (df) RMSEA[90% CI] CFI TLI SRMR
Study 1
1 1573.155 (170)* .162[.154/.169]* .814 .792 .118
2 636.991 (169)* .094 [.086/.101]* .938 .930 .069
3 607.765 (167)* .091 [.084/.099]* .941 .933 .068
4 482.808 (167)* .077[.069/.085]* .958 .952 .056
5+t 417.060 (164)* .070[.062/.078]* .966 .975 .051
4b 375.215 (149)* .069 [.061/.078]* .970 .962 .044
4h 482.807 (167)* .077[.069/.085]* .958 .952 .056
Study 2
1 1499.209 (170)* .154 [.147/.161]* .811 .789 .114
2 630.323 (169)* .091 [.083/.098]* .934 .926 .069
3t 622.889 (167)* .091[.083/.098]* .935 .926 .069
4 522.008 (167)* .080 [.072/.088]* .949 .943 .060
5+t 475.258 (164)* .076 [.068/.084]* .956 .949 .057
4b 426.320 (149)* .075[.067/.083]* .961 .950 .049
4htt  492.791 (166)* .077 [.069/.085]* .954 .947 .059

Note: df = degrees of freedom, RMSEA = Root Mean Square Error Approximation,
CIl = Confidence intervals, CFl = Comparative Fit Index, TLI = Tucker-Lewis Index,

SRMR = Standardized Root Mean Square Residual.
*Indicates p < .05. fIndicates models with latent variables correlating near 1. {fIndicates that
the original model had presence of a negative residual variance. The modification identified in
Study 1 (allowing parallel-worded items 7 & 8 to co-vary) is included in this model, which
removed the presence of the negative residual variance. The original model had acceptable
model fit (RMSEA =.080 [.072/.088], CFI = .949, TLI =.943, SRMR = .060).
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Table 3

45

Standardized factor loadings, residual variances, and internal reliabilities from model 4’s hierarchical and bifactor CFAs from Study 1 and 2.

Hierarchical CFA

Bifactor CFA

Items/Factors Study 1 Study 2 Study 1 Study 2
A€ A& Ae(hs) ¢ Ae(ks) ¢
Cognitive Empathy (Study 1: o = .92, @ =.95; Study 2: a = .92, = .94) 512,742 477 782

1 —Just by seeing or hearing someone, | know if they are feeling sad 81 .35 .82 .33 .32(.76) .33 .41(.71) .33
3 — Just by seeing or hearing someone, | know if they are feeling happy .78 .39 .75 .44 52 (.72) .38 .41 (.63) .44
5 — Just by seeing or hearing someone, | know if they are feeling angry 79 .37 .73 .47 .33(.76) .34 .36 (.64) .47
7 — Just by seeing or hearing someone, | know if they are feeling amused .78 .39 .76 .42 .53(.58) .38 .42 (.64) .41
9 — Just by seeing or hearing someone, | know if they are feeling scared 84 .29 77 40 .41 (.74) .29 .36 (.69) .40
11 — Just by seeing or hearing someone, | know if they are feeling calm .80 .37 .76 .42 .43 (.67) .37 .38 (.66) .42
13 — Just by seeing or hearing someone, | know if they are feeling disgusted .80 .36 .80 .36 .36(.72) .35 .32(.74) .35
15 — Just by seeing or hearing someone, | know if they are feeling enthusiastic 80 .36 .79 .37 .44 (.67) .36 .43 (.66) .37
17 — Just by seeing or hearing someone, | know if they are feeling embarrassed 81.35 .80 .36 .36(.72) .33 .30(.76) .33
19 — Just by seeing or hearing someone, | know if they are feeling proud 77 41 .80 .37 .50(.58) .41 .42 (.67) .37
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Negative Affective Empathy (Study 1: o = .74, @ = .85; Study 2: a = .70, » =.74)  .63%.60* .62% .61°
2 —When | see or hear someone who is sad, it makes me feel sad too 72 .49 .76 .43 .52(.39) .58 .57 (.26) .61
6 — When | see or hear someone who is angry, it makes me feel angry too .60 .64 50 .76 .34(.61).51 .21(.53) .67
10 — When I see or hear someone who is scared, it makes me feel scared too .71 50 .65 .58 .42(.65) .40 .34 (.60) .53
14 — When | see or hear someone who is disgusted, it makes me feel disgusted too 72 .49 .62 .62 .48(.49) .53 .29 (.62) .53
18 —X)\i)hen | see or hear someone who is embarrassed, it makes me feel embarrassed 58 67 48 77 .40(38).70 .14 (64) 57
Positive Affective Empathy (Study 1: « =.78, w = .82; Study 2: a = .77, ® =.81)  .96%.09% 1.00%.00?
4 —When | see or hear someone who is happy, it makes me feel happy too 67 56 .74 .45 .49(.52) .38 .81 (-.17).32
8 — When | see or hear someone who is amused, it makes me feel amused too 73 .46 .66 .57 .77(-.12).39 .64 (.24) .54
12 — When I see or hear someone who is calm, it makes me feel calm too .65 .58 .64 .59 .60 (.30) .55 .64 (-.01) .59
16 — When | see or hear someone who is enthusiastic, it makes me feel enthusiastictoo .71 .50 .70 .51 .64 (.47) .37 .67 (.17) .53
20 — When | see or hear someone who is proud, it makes me feel proud too .67 .56 .67 .56 .66 (.07) .56 .61 (.26) .57

Composite Scores

Affective Empathy (Study 1: a = .81, w = .85, wn = .67; Study 2: a = .80, w = .84, wn = .70)
General Empathy (Study 1: a = .89, w = .89, wn = .58; Study 2: a = .88, w = .87, wH = .51)

Note: First-order factor loadings from hierarchical model reflect loadings from Model 4. Study 2’s hierarchical CFA includes
allowing items 7 & 8 to co-vary (r = .45). Factor loading of first-order factors on general empathy factor. A = standardized factor
loadings, ¢ = residual variance, 1s = standardized factor loadings of specific factors, Ac = standardized factor loadings of general
empathy factor, a = Cronbach’s alpha, @ = McDonald’s Omega, wn = McDonald’s Hierarchical Omega.



Table 4

Estimated factor inter-correlations of Model 4 in Studies 1 and 2.

Factor (F) F1 F2 F3
F1 Cognitive Empathy - .32%  49*
F2 Negative Affective Empathy .29* -  .61*

F3 Positive Affective Empathy  .48* .62* -
Note: Correlations above the diagonal are from Study 1, those below the diagonal are from
Study 2.
*Indicates p < .05.




Table 5

Mean, standard deviation, and reliabilities for the PES, IRI, QCAE, and PAQ in Study 2.

Reliabilities
M (SD)
a ® (wH)

PES
Cognitive Empathy 37.43 (7.16) .92 .94
Negative Affective Empathy 12.38 (3.51) .70 74
Positive Affective Empathy  15.61 (4.00 7 81
Composites
Affective Empathy 27.99 (6.38) .80 .84 (.70)
Empathy 65.42 (11.21) .88 .88(.51)

IRI
Perspective Taking 18.63 (4.54) .78 81
Empathic Concern 20.04 (4.48) .78 .64

QCAE

Cognitive Empathy 59.98 (8.35) 91 .93% (.737)
Affective Empathy 35.05 (5.86) 83 927 (.757)

PAQ
N-DIF 13.70 (5.80) .87 .89
P-DIF 10.60 (4.72) .86 90
N-DDF 15.33 (6.28) 90 92
P-DDF 12.05 (5.30) .89 91
G-EOT 25.10 (9.71) .89 92
Composites
Alexithymia 76.78 (25.00) 94 .96 (.83)

Note: a = Cronbach’s alpha, v = McDonald’s Omega, wn = Hierarchical Omega, PES =
Perth Empathy Scale, IRI = Interpersonal Reactivity Index, QCAE = Questionnaire
for Cognitive and Affective Empathy, PAQ = Perth Alexithymia Questionnaire, N-
DIF = difficulty identifying negative feelings, P-DIF = difficulty identifying positive
feelings, N-DDF = difficulty describing negative feelings, P-DDF = difficulty
describing positive feelings, G-EOT = general externally oriented thinking.

tvalues obtained from poor fitting model (see supplementary material, Table S12).



Table 6

Model fit for the multi-group CFAs between males and females for model 4 and model 4b.

Level of Invariance  Chi-square (df) RMSEA CFI TLI ARMSEA ACFI ATLI

Model 4
Configural 048.492* (334)  .076* .957 .952 - - -
Metric 905.850* (351) .070* 962 .958 -.006 .005 .006
Scalar 1016.746* (428) .066* .959 .964 -.004 -003 .006

Freeing residuals  1026.405* (408) .069*  .956 .960 .003 -003 -.004
Variance/Covariance  764.432* (434) 049 977 .980 -.017 .018 .016

Model 4b
Configural 818.309* (298) 074* 964 .954 - - -
Metric 688.190* (334) .058* 975 .972 -.016 011 .018
Scalar 814.774* (410) .056 972 974 -.002 -003 .002
Freeing residuals  822.202* (390) .059* 970 .971 .003 -.002 -.003

Variance/Covariance  659.602* (415) .043 983 .984 -.013 011 .010
Note: df = degrees of freedom, RMSEA = Root mean squared error approximation, CFl = Comparative
Fit Index, TLI = Tucker-Lewis Index. A = changes compared to the previous model, except
for Variance/Covariance is compared to the Scalar model.
*Indicates p < .05.




Table 7

Pearson correlations for scales of the PES with the QCAE and the IRI

QCAE IRI
CE AE EC PT
CE .62** 19** = 32** 36**
NAE .13* .54** 32** 10
PAE .32** 32** = 33** 25**
AE .27** 50** = 38** 21**

Empathy .55** .40** = 42** 35**

Note: EC = empathic concern, PT = perspective-taking, CE = cognitive empathy, AE =
affective empathy, NAE = negative affective empathy, PAE = positive affective
empathy.

*indicates p < .05, **indicates p < .001.

PES




Table 8

Factor loadings of the exploratory factor analysis with subscales from the PAQ and the PES.

F1 F2
N-DIF .74 A5
P-DIF .75 -04

£ NDDF 73 .06
“  PDDF 75 -08
EOT 64 -10

CE -22 45

Q NAE 21 .61

PAE -.07 .76
% variance
accounted for
Note: F1 = factor one, F2 = factor two, PES = Perth Empathy Scale, PAQ = Perth Alexithymia

Questionnaire, N-DIF = difficulty identifying negative feelings, P-DIF = difficulty identifying
positive feelings, N-DDF = difficulty describing negative feelings, P-DDF = difficulty
describing positive feelings, EOT = externally oriented thinking, CE = cognitive empathy,
NAE = negative affective empathy, PAE = positive affective empathy.

34.49 14.53




