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Abstract

The Cognitive, Affective and Somatic Empathy Scales (CASES) assess three different forms of
empathy, each with subscales for positive and negative empathy. The present study extends this
child instrument to adults and examines its factor structure and construct validity. A secondary
aim is to investigate the under-researched area of positive empathy. Community samples totaling
2,604 adults completed the CASES for adults, together with scales assessing construct validity.
Confirmatory factor analysis supported the three-factor cognitive-affective-somatic model and a
two-factor positive-negative empathy model. Findings were replicated in a second independent
sample. Internal reliabilities ranged from .80 to .92. Individuals with higher psychopathy and
stimulation-seeking scores were less impaired in their empathic reactions to positive valence
events compared to negative events, suggesting that such individuals are relatively capable of
responding emotionally to rewarding events. Somatic empathy was most strongly associated with
pleasure in affective touch and with female > male gender differences.

While proactive aggression was associated with reduced cognitive and affective empathy,
reactive aggression was associated with increased empathy. Findings provide initial support for
the utility of CASES for assessing different forms of empathy and suggest that the balance
between positive and negative empathy could provide new insights into psychological traits.

Keywords: Empathy, cognitive, affective, somatic, motor, positive empathy, psychopathy,
reactive aggression



1. Introduction

Despite advances in instrumentation, there are currently at least two aspects of empathy
which are much less represented in the field, and consequently less researched - somatic (or
motor) empathy, and positive empathy. To address these gaps, we previously developed a brief
self-report empathy measure for children and adolescents — the Cognitive, Affective, and
Somatic Empathy Scales (CASES - Raine & Chen, 2018). This scale comprises three main
factors of empathy — cognitive, affective, and somatic. Each of these can be sub-divided into
positive empathy and negative empathy. A unique aspect of the test construction for CASES was
wording of all items to be appropriate for adults as well as children. The overarching goals of the
current study are to confirm the factor structure of this child instrument in adults, provide initial
construct validity, and develop further the relatively under-researched area of positive empathy.

The empathy literature deals overwhelmingly with empathic concern in the context of
emotionally negative encounters. The relatively new concept of positive empathy in contrast has
been defined as understanding and vicariously sharing other's positive emotions (Morelli,
Lieberman, & Zaki, 2015). There is surprisingly little research on empathic reactions in positive
and rewarding social contexts. Whereas negative empathy may be adaptive in motivating oneself
to both help those who are suffering and also to learn from and to avoid experiencing negative
affect in the future, positive empathy could serve to promote and maintain a pleasant emotional
state in both self and others (Telle & Pfister, 2016). An empathy measure which yields an
assessment of positive empathy alongside negative empathy holds the promise of contributing to
the relatively new field of positive psychology (Seligman & Csikszentmihalyi, 2000) and
providing a new vista on well-being.

In this context we made several predictions. Because positive empathy has been viewed
as important for the development of relationships (Andreychik & Lewis, 2017), we predicted that
positive empathy in this study would be associated with more socially connected relationships,
including need to belong and having close relationships. It has been argued that positive empathy
functions to drive generosity (Morelli, Sacchet, & Zaki, 2015), and as such it was anticipated to
be associated with giving more to charity. While higher empathy has been quite consistently
associated with emotional intelligence, no study to date has reported on positive empathy. Less
clear is the relationship between empathy and self-control. While empathy has been broadly
associated with a wide range of prosocial behaviors (Telle & Pfister, 2016), links with self-
control are less clear, and at least one study has observed a negative association with negative
empathy (Fernandez-Abascal & Martin-Diaz, 2019). Yet again, there is a research gap on self-
control and positive empathy. The relationship between positive empathy and the experience of
pleasure is unknown, but given that one recent study has shown that laboratory measures of
empathic cheerfulness (positive empathy) are selectively associated with increased activity in the
striatum (a key component of the reward circuit) (Mirabito, Taiwo, Bezdek, & Light, 2019), we
anticipated experience of pleasure to be especially related to positive empathy. Better quality of
sleep has been associated with increased empathy (Guadagni, Burles, Ferrara, & laria, 2018),
although its link to positive empathy is unexplored. Finally, while positive empathy is
anticipated to be broadly associated with positive psychological traits (Andreychik & Lewis,



2017; Telle & Pfister, 2016), it is anticipated to be negatively associated with negative
psychological traits such as psychopathy, callous-unemotional traits, crime, and impulsive
stimulation-seeking.

Somatic or motor empathy is even less studied than positive empathy. Unlike cognitive
and affective empathy which are predominantly covert processes, somatic empathy is behavioral
and overt (e.g. “When I see children smiling, I smile too”). Motor empathy is thought by some to
have its foundation in part in the mirror neuron system, an automatic mechanism that mirrors
what is occurring in the brains of other people (Shamay-Tsoory, 2011). Some suggest that the
mirror neuron system upon which somatic empathy is predicated is a central and fundamental
neural basis for the capacity to empathize (lacoboni, 2009). Similarly, somatic empathy has been
viewed as necessary for affective empathy which then gives rise to cognitive empathy (Van der
Graaff et al., 2016). Others suggest that focusing on the affective components of empathy is
simply not sufficient for understanding the neurophysiology of empathy, and that motor
functions play an important role in both the initiation and modulation of empathy (Lamm &
Majdandzic, 2015). At the same time, research on somatic empathy has been extremely limited,
and confined to laboratory measures that include facial EMG, somatosensory event-related
potentials, and transcranial magnetic stimulation-induced motor evoked potentials. To our
knowledge, CASES is the only instrument to allow self-reporting of motor empathy (Raine &
Chen, 2018). In the current study we included a somatic measure (pleasure in affective touch) to
evaluate its relationship with somatic empathy.

Beyond the primary goal of confirming the factor structure of CASES in adults and the
secondary goal of investigating positive and somatic empathy, we also sought to extend prior
investigations of more substantive issues in empathy research. Foremost amongst these is the
ambiguous relationship between empathy and aggression. One meta-analysis documented only a
weak negative effect size between these two traits (d =—0.11), arguing for the “non-relation”
between empathy and aggression (Vachon et al., 2014). One issue in this field that has been
overlooked is the distinction between reactive (impulsive, “hot-blooded”) and proactive
(planned, “cold-blooded”) aggression. Few studies on empathy have distinguished between
proactive and reactive aggression. It is conceivable that while low empathy may be associated
with proactive aggression, reactively aggressive individuals may have increased emotional
sensitivity. When these two forms are combined together, they may result in a “non-relation”
between empathy and aggression measures. Reduced empathy might be more expected in more
psychopathic-like, “cold-blooded” proactive aggression, whereas reactive aggression may be
characterized by an excess of emotion and paradoxically intact or even increased empathy. This
possibility is suggested by findings from Hong Kong schoolchildren where reactive aggression
loaded positively (0.37) on a canonical function in which empathy also loaded positively (0.41),
whereas proactive aggression loaded negatively (—0.75) on this function (Fung, Gerstein, Chan,
& Engebretson, 2015). We therefore evaluated in the current study whether differential
relationships could be obtained between empathy and these different manifestations of
aggression.



In this study, our primary goal of confirming in adults the factor structure of CASES
found in children was tested in two studies (Sample 1 and Sample 2) from the community. Both
of these samples also included measures to assess construct validity, another element of our
primary goal. We hypothesized that confirmatory factor analyses of CASES would provide
support for a three-factor structure (cognitive, affective, somatic), a two-factor structure (positive
and negative), and a six-factor structure (cognitive-positive, cognitive-negative, affective-
positive, affective-negative, somatic-positive, somatic-negative). We tested replicability of
findings using a second independent sample. Regarding our secondary goals, we hypothesized
that positive empathy would be associated with positive psychology and well-being constructs
(e.g. sociability, emotional intelligence, better sleep quality), whereas negative empathy would
be associated with negative constructs (e.g. psychopathy, selfishness). It was further anticipated
that somatic empathy would be particularly associated with pleasure in affective touch. It was
also hypothesized that while higher proactive aggression scores would be associated with lower
empathy, reactive aggression would be associated with positive empathy.

2. Materials and methods
2.1. Participants

Three independent samples of community participants (total N = 2,604; 51.5% female)
were recruited through Amazon's Mechanical Turk (MTurk). Participants had a mean age of
36.95 years (SD = 11.54), with ethnicity as follows: White (63.1%), Asian (17.2%), Black
(11.1%), Hispanic (6.8%), Other (1.8%). Ethical approval was obtained from the IRB board of
the NAME REDACTED.

The first sample (Sample 1: N = 1,215) provided data on both CASES for confirmatory
factor analysis (CFA) and also construct validity measures (positive and negative psychological
traits). The second sample (Sample 2: N = 521) also yielded data on CASES and construct
validity measures (callous-unemotional traits, touch experiences, need to belong, and emotion
recognition - see below). The third sample (N = 868) only provided data on CASES for CFA. A
combined total of 2604 provided the basis for confirmatory factor analysis of CASES, with these
participants randomly assigned to two separate samples (N = 1,302 in each) to assess
replicability of findings.

In Sample 1, participants had to have an approval rating of 98% or more to participate.
To maximize data fidelity, the three validity check items from the NEO PI-R (Costa & Mccrae,
1992) were also administered at the end of the study to assess honesty and carelessness, with
participants excluded if one or more responses flagged dishonesty/carelessness. In Samples 2 and
3 participants had to have a HIT rate of >97% and to live in the USA to participate, and were
excluded if they completed <90% of the survey questions, if they completed the survey in an
impossibly short period of time, or if they had a variance of 0 across survey items.

2.2. Cognitive, affective, and somatic empathy scales (CASES) (samples 1, 2 and 3)

Full details of the original scale construction are provided in Raine and Chen (2018).
Briefly, this 30-item scale was specifically designed to be applicable for use with both children



and adults, with items and wording being identical for these two populations. Attempts were
made to sample across multiple social situations, make the social context applicable to adults as
well as children, keep grammar simple and sentence length short, and sample across a range of
emotions. Items were represented evenly across the six domains of Cognitive (Positive —
Negative), Affective (Positive-Negative) and Somatic (Positive — Negative) empathy. Response
frequency options were 0 (rarely), 1 (sometimes), or 2 (often). The three main domains
(cognitive, affective, somatic) were each represented by 10 items, while each of the six sub-
domains were represented by five items. The complete instrument and scoring guidelines are
available upon request (see also Raine & Chen, 2018).

Cognitive items reflect predominantly theory-of-mind ability (e.g. “I know when
someone is unhappy even before they say why”). Affective items reflect experiencing the
emotion of another's emotion (e.g. “Seeing people sad at a funeral would make me feel sad t00”).
Somatic items reflect motor mimicry of the emotion in question (e.g. “Seeing others laugh makes
me laugh t00”), or a somatic response to an emotional event (e.g. “I cringe when | see someone
cut or bleeding”). Positive affect items reflect empathy in the context of a positive emotional
context (e.g. “Seeing people looking cheerful makes me grin” — somatic positive empathy), while
negative affect items reflect empathy in the context of a negative emotional context (e.g. “When
someone is disappointed, I can tell by how they look” — cognitive negative empathy).

CASES allows for computation of a total of 12 scores: total, cognitive, affective, somatic,
positive empathy, negative empathy, cognitive-positive, cognitive-negative, affective-positive,
affective-negative, somatic-positive, and somatic-negative. The first six are viewed as primary
scales while the second set allow for more fine-grained analyses. For the purposes of further
evaluating positive versus negative empathy, four further sub-scale scores were computed to
evaluate the relative balance of positive versus negative empathy. These were computed as
positive empathy minus negative empathy, with higher scores reflect a bias toward more positive
relative to negative empathy.

2.3. Demographic variables (sample 1)

These included age, gender, ethnicity (White, Black, Asian, Hispanic/Latino Other),
family income ($ per year), education (coded less than seventh grade, junior high [9th grade],
partial high school [10th or 11th grade], high school graduate, partial college [one year] or
specialized training, college / university graduate, graduate school), relationship status (single,
casual relationship, serious relationship, co-habiting, married), and number of children.

2.4. Negative psychology measures (sample 1)
2.4.1. Psychopathy

Psychopathy was assessed using the Triarchic Personality Measure (TriPM), which
consists of three phenotypic components: boldness, meanness, and disinhibition (Patrick, 2010).
This brief self-report measure yields good evidence for construct validity (Hall et al., 2014,
Sellbom & Phillips, 2013).

2.4.2. Selfishness



Selfishness was assessed using the Selfishness Questionnaire (SQ) which consists of 24
items assessing egocentric, adaptive, and pathological forms of selfishness (Raine & Uh, 2019).
Good internal reliability, test-retest reliability, convergent validity, discriminant validity,
factorial validity, incremental validity, and criterion validity have been documented (Raine &
Uh, 2019).

2.4.3. Reactive-proactive aggression

Reactive-Proactive Aggression was assessed using the 23-item Reactive-Proactive
Aggression Questionnaire (RPQ) which yields scales of reactive, proactive, and total aggression
(Raine et al., 2006). Reliability and validity have been extensively documented (Cima & Raine,
2009; Cima, Raine, Meesters, & Popma, 2013; Raine et al., 2006).

2.4.4. Schizotypal Personality Questionnaire (SPQsingle bondB)

The Schizotypal Personality Questionnaire-Brief (SPQ-B) is a two-minute, 22-item self-
report assessment covering DSM 5 features of Schizotypal Personality Disorder (Raine &
Benishay, 1995). Reliability and construct validity have been documented (Fonseca-Pedrero,
Paino, Lemos-Giraldez, Sierra-Baigrie, & Muniz, 2011; Raine & Benishay, 1995).

2.4.5. Impulsive sensation-seeking

Impulsive sensation-seeking was assessed using the impulsive sensation-seeking subscale
of the Zuckerman-Kuhlman Personality Questionnaire (ZKPQ; Zuckerman, Kuhlman, Joireman,
Teta, & Kraft, 1993). This 19-item instrument assesses a lack of planning, impulsive behavior,
and the tendency to take risks in the pursuit of excitement or novelty, and has acceptable
reliability and validity (Zuckerman et al., 1993; Zuckerman & Kuhlman, 2000).

2.4.6. Alcohol problems

This was assessed using the 10-item Alcohol Use Disorders Identification Test (AUDIT)
which constitutes a brief screening scale for alcohol problems (Barbor, Higgins-Biddle,
Saunders, & Montero, 2001). Good reliability and extensive validity has been documented
(Reinert & Allen, 2007).

2.4.7. Crime

Criminal/antisocial behavior was assessed based on 9 items covering unlawful behavior
as follows: shoplifting, illegal street drugs, lying on legal documents, fake identity, deception to
doctor to obtain drugs, conning a person for financial gain, unruly in public, assault, and threat to
injure/kill. Frequency of offending for each item was coded 0 (never), 1 (1-2 occasions), or 2 (3
or more) to yield one overall score of criminal behavior. Internal reliability (Chronbach's alpha)
for this scale in this study was 0.79

2.5. Positive psychology measures (sample 1)

2.5.1. Emotional intelligence



Emotional Intelligence was assessed using the 30-item Trait Emotional Intelligence
Questionnaire — Short Form (TEIQ-SF - Petrides (2009) which provides a total score in addition
to four EQ sub-scales: well-being, self-control, emotionality and sociability. Adequate reliability
and validity for this short form has been documented (Laborde, Allen, & Guillen, 2016; Petrides,
2009).

2.5.2. Self-control

Self-control was evaluated using the frequently-used 13-item Brief Self-Control Scale
(Tangney, Baumeister, & Boone, 2004). Acceptable reliability and validity have been reported
(Pechorro, DeL.isi, Goncalves, Quintas, & Hugo Palma, n.d.; Harty, Forkner, Thompson,
Stuewig, & Tangney, 2010; Tangney et al., 2004).

2.5.3. Sleep quality

Sleep quality was measured using the eight-item Epworth Sleepiness Scale (Johns, 1991)
which has been very extensively used in the sleep literature (Lapin, Bena, Walia, & Moul, 2018).
Higher scores on this scale reflected increased daytime alertness and higher sleep quality.

2.5.4. Altruism

Altruism was assessed by asking participants how much they give to charities per year.
Due to significant skew and kurtosis on this variable, five groups were created as follows: 1 = $0
2 =$1-$25, 3 = $26-$100, 4 = $101-$250, 5 > $250

2.6. Measures employed in sample 2

The second sample provided both data on CASES for confirmatory factor analysis, and
also additional variables to further explore construct validity. These latter variables were as
follows:

2.6.1. Psychopathic traits

Psychopathic traits were assessed by two different instruments not used in Sample 1. The
first consisted of the 28-item Self-Report of Psychopathy-Short Form (SRP-SF-1V; Paulhus,
Neumann, Hare, Williams, & Hemphill, 2016). Psychometric studies support the reliability and
validity of this scale (Dotterer et al., 2017; Neumann & Pardini, 2014). The second measure
consisted of the 26-item Primary and Secondary Psychopathy Scale (Levenson, Kiehl, &
Fitzpatrick, 1995) which has received relatively extensive support for reliability and validity
(Salekin, Chen, Sellbom, Lester, & MacDougall, 2014; Sellbom, 2011).

2.6.2. Callous-unemotional traits

Callous-unemotional traits were assessed using the Inventory of Callous-Unemotional
Traits (ICU), a 24-item instrument to assess callousness, uncaring, and lack of sensitivity to the
emotional cues of others (Frick, 2004). Acceptable evidence for the reliability, validity and use
in adults of the total scale has been documented (Byrd, Kahn, & Pardini, 2013; Gao & Zhang,
2016; Ray & Frick, 2018).



2.6.3. Pleasure in affective touch

Pleasure in affective touch was assessed using the 10-item Pleasure in Affective Touch
Scale (PATS - Waller et al., 2021 in press) which assesses sensitivity to pleasurable touch from
loved ones, friends, and other physical touch sensations. Initial findings support adequate
reliability and validity (Waller et al., in press).

2.6.4. Need to belong

Need to belong was assessed using the 10-item Need to Belong scale which reflects the
need to interact and affiliate with others. Support has been documented for the reliability of this
scale together with nine studies supporting construct validity (Leary, Kelly, Cottrell, &
Schreindorfer, 2013).

2.6.5. Emotion recognition

Emotion recognition was assessed using the Reading the Mind in the Eyes task (Baron-
Cohen, Wheelwright, Hill, Raste, & Plumb, 2001). In this task, participants are presented with 36
photographs of the eye region of the face and are asked to choose which word best describes the
person in emotional terms. Reliability and construct validity has been documented for this
extensively-used laboratory task (Vellante et al., 2013).

2.6.6. Experience of pleasure

Experience of pleasure was assessed using the Temporal Experience of Pleasure Scale, an
18-item instrument with two subscales measuring both anticipatory and consummatory
experiences of pleasure (Gard, Gard, Kring, & John, 2006). Reliability and validity are
reasonably well-established for this scale (Gard et al., 2006; Simon et al., 2018).

2.7. Statistical analysis

All analyses to confirm the hypothesized factor structure of CASES were conducted in
Mplus 8.3 (Muthén & Muthén, 2019) using WLSMV as the robust weighted least squares
estimator using a diagonal weight matrix. For the factor structure hypotheses, a series of five
confirmative factor analyses (CFA) were conducted to both test and compare different models
using model fit indices. We first compared one-factor (overall empathy — Model 1), two-factor
(dual positive / negative valence — Model 2), and three-factor (cognitive, affective, somatic —
Model 3) models. All models were evaluated with the y2 test, the Comparative Fit Index (CFI),
the Root Mean Square Error of Approximation (RMSEA), and the Root Mean Square Residual
(RMSR) (Hu & Bentler, 1998). A model is believed to fit the data well when the CFI has a value
above 0.90, and when the RMSEA and SRMR have a value below 0.05 (Hu & Bentler, 1998).
An RMSEA value range from 0.05 to 0.08 would suggest a fair fit (Browne & Cudeck, 1993).

We then tested whether each facet of empathy could be reliably decomposed into positive
and negative valence by comparing two nested second-order factor models. The first second-
order model (Model 4) had three first-order factors (cognitive, affective, somatic) and one
second-order factor (a general empathy factor). The second second-order model (Model 5) was
nested in the first model, and consisted of six first-order factors (cognitive, affective, somatic —



each with positive and negative valences) and one second-order factor (general empathy factor).
We excluded 2.1% of data due to missing values and we report on all measures and
manipulations in this study.

For hypotheses on construct validity, empathy scores, correlations and t-tests were
computed. Because a moderately high correlation between reactive and proactive aggression was
observed in this study (r = 0.61), partial correlations were computed in which proactive-empathy
correlations were controlled for reactive aggression, and vice-versa. Data are available to
researchers upon reasonable request for the purpose of cross-checking findings.

3. Results

This section reports on the main subscales of CASES — total score, cognitive, affective,
somatic, positive, negative, and positive/negative balance. Results for other subsidiary subscales
may be found in the online supplement.

3.1. Comparisons between one-factor, two-factor and three-factor models

Model fit indices and comparisons for one, two, and three-factor models and the two
second-order factor models are outlined in Table 1 for the two replication samples, while factor
loadings are outlined in the Supplement (Table S1). In the first replication sample, support was
provided for both a two-factor structure (positive-negative empathy, Model 2) and a three-factor
structure (cognitive-affective-somatic empathy, Model 3). These two models fit the data
adequately, with high CFI values of 0.97 and RMSR below 0.046, but a more marginal fit for
RMSEA (0.08-0.09). In addition, the two-factor model had a significantly better fit to the data
over the one-factor model based on the chi-square difference test (Ay2 =139.14, df =1,p <
.001), as did the three-factor model (Ay2 = 427.54, df =3, p <.001).

3.2. Internal reliability and scale intercorrelations

Full details are provided in the Supplement following Table S8. Briefly, internal reliabilities (®)
for main scales were good and replicated well, ranging from 0.82 to 0.92. Intercorrelations
between main scales ranged from 0.56 to 72.

3.3. Comparison between second-order factor models

In order to test whether cognitive, affective and somatic empathy could be modeled with
positive and negative valences, we compared two second-order factor models each containing a
general second-order empathy factor. These two models differed in their first order factors, one
with only the three facets of empathy as the first-order factor and the other breaking the three
facets into positive and negative emotion to yield six first-order factors. Fit indices for these
models are given in Table 1. The six first-order factor model (Model 5) had a significantly better
fit than the three-first-order factor model (Model 4 - Ay2 = 721.50 in replication sample 1 and
563.54 in replication sample 2, df = 3, p <.001). This indicates that cognitive, affective and
somatic empathy can be further differentiated into positive and negative valence.

3.4. Negative psychology scales



Results of associations between CASES scales and negative psychology traits are shown
in Table 2 and Table S8. Lower scores on all key empathy scales (total, three main domains, and
positive/negative empathy) were almost without exception associated with higher scores on
psychopathy, aggression, selfishness, schizotypy, alcohol problems, crime, and impulsive
stimulation-seeking. The salient exception was that while higher proactive aggression was
associated with reduced empathy, higher reactive aggression was associated with increased
empathy.

Total psychopathy (as measured by the TPM) was associated with reduced empathy,
although one of the three factors (boldness) showed a null relationship (r = 0.01). While both
positive and negative empathy were largely negatively associated with these negative traits, the
balance of positive-to-negative empathy showed differential effects. In particular, individuals
high on boldness (r = 0.33), proactive aggression (r = 0.16) and impulsive stimulation-seeking (r
= 0.22) had higher levels of positive empathy relative to negative empathy. Reactive aggression
and schizotypy showed the reverse pattern, with relatively greater deficits in positive than
negative empathy.

3.5. Positive psychology scales

Correlations between CASES scales and positive psychology traits are shown in Table 3.
In almost all cases, higher levels of positive empathy were associated with higher levels of
emotional intelligence, self-control, sleep quality, and charity donations. Positive empathy was
generally more associated with these positive traits than negative empathy. The balance of
positive-to-negative empathy further confirmed that these positive psychology traits were
characterized by more positive empathy than negative empathy, and this was particularly true for
the positive/negative balance of somatic empathy (see Supplement, Table S4).

3.6. Construct validity measures from sample 2

Associations between CASES scales and psychopathy, callous-unemotional traits,
pleasure in affective touch, need to belong, and theory-of-mind measures derived from Sample 2
are shown in Table 4. Negative psychology traits (two psychopathy measures and callous-
unemotional traits) were associated with lower empathy, while positive traits (pleasure in
affective touch, need to belong, and emotion recognition) were all associated with higher
empathy.

Positive psychology measures were uniformly associated with higher levels of empathy.
Within the three main domains of empathy, somatic empathy was most strongly associated with
pleasure in affective touch and need to belong.

Regarding the balance of positive-negative empathy, negative psychology measures were
positively associated with positive/negative balance, with higher scores associated with a balance
favoring more positive relative to negative empathy. While this was also true of pleasure in
affective touch, emotion recognition was associated with a bias toward more negative (relative to
positive) empathy.

3.7. Gender differences



Results for gender differences together with effects sizes in the two adult samples are
shown in Table 5. Robust gender differences were observed on all but one empathy scale, with
females having higher empathy than males. Effects sizes for the three main empathy factors were
relatively strong and replicable, ranging from d = 0.45 to 0.70 for Sample 1 and 0.43 to 0.65 for
Sample 2. These effects were weakest for cognitive empathy and strongest for somatic empathy.
Table 5 also provides effect sizes from the original child sample which also produced the same
gender differences (Raine & Chen, 2018). Effect sizes on total empathy for the adult sample
were almost twice the size of those in children, indicating that this gender difference increases
with age.

3.8. Demographics

The most salient relationships between empathy and demographic factors were found for
age and social relationships (see Table 6). Empathy increased with age, more stable interpersonal
relationships, and with increasing number of children. Regarding positive/negative balance, with
increasing age, negative empathy predominated. In contrast, with increasing educational status
and more stable relationships, positive empathy predominated.

4. Discussion

This study aimed to establish the psychometric properties of CASES for an adult
population and to investigate more substantive issues in the field of empathy. Confirmatory
factors analysis supported the three-factor cognitive-affective-somatic model, together with a
two-factor positive-negative empathy model, and a broader 6-factor model. These findings
replicated closely from one sample to another. Internal reliability was good, ranging from 0.82 to
0.93, findings which also replicated. Construct validity was supported by expected relations with
both negative and positive psychological traits, as well as robust gender differences. Somatic
empathy was more strongly associated with pleasure in affective touch and gender differences.
While proactive aggression was associated with reduced empathy, reactive aggression was
associated with increased empathy, potentially reflecting heightened emotionality in reactively
aggressive individuals. Individuals with higher psychopathy and stimulation-seeking scores were
less impaired in their empathic reactions to positive valence events compared to negative events,
suggesting that such individuals are relatively capable of responding to rewarding events. Taken
together, findings support the utility of this brief five-minute instrument for the assessment of
different forms of empathy in adults, adolescents, and children, and encourage further evaluation
of the balance between positive and negative empathy.

4.1. Factor structure of CASES

A goal of this study was to confirm the factor structure of CASES in adults and to
investigate its construct validity. Regarding factor structure, confirmatory factor analyses
established a better model fit for both the three-factor model (cognitive, affective, somatic) and
also the two-factor model (positive — negative) over the one-factor model. We achieved two
levels of replication of the factor structure for CASES. First, the factor structure from our adult
community Sample 1 was closely replicated in our adult community Sample 2. Second, findings
in both these adult samples replicated findings from the original child sample (Raine & Chen,



2018). This two-level replication across developmental stages provides psychometric validation
for what has been assumed but not demonstrated in the prior literature — that there are three
meaningful and different forms of empathy (Blair, 2005). In addition, we found support for a
more complex six-factor model that differentiated the three main factors in terms of positive and
negative empathy, providing a significantly better fit than other models. Findings further
document that differentiating between positive and negative empathy is a meaningful distinction
(Van der Graaff et al., 2016). Although we recommend that initial use of CASES could focus on
the three main factors and the positive / negative distinction, further investigation of all six
factors would seem warranted.

4.2. Positive empathy

A secondary goal of this study concerned the relatively new and under-researched area of
positive empathy. It had been hypothesized that positive empathy would be associated with
positive psychology and well-being constructs, whereas negative empathy would be more
associated with negative psychology constructs. This hypothesis was broadly supported.
Negative empathy was most strongly associated with higher scores on psychopathy, callous-
unemotional traits, reactive and proactive aggression, selfishness, schizotypy, alcohol use
problems, crime, and impulsive stimulation-seeking. Positive empathy on the other hand was
positively associated with positive traits. Specifically, a balance favoring more positive relative
to negative empathy was significantly associated with emotional intelligence, sociability, self-
control, better sleep quality, more charitable donations, need to belong, close relationship status,
higher level of education, pleasure in affective touch, and experiencing pleasure. As such, while
both forms of empathy were associated with these variables, positive empathy showed stronger
associations, providing support for the construct validity of positive empathy.

One striking finding on positive empathy is that while total TPM psychopathy and
impulsive stimulation-seeking were negatively associated with both positive and negative
empathy, these empathy impairments were significantly less evidenced for positive empathy.
This was documented by significant positive associations between these traits and the balance of
positive to negative empathy. This was particularly true for psychopathic traits of boldness
(TPM) and primary psychopathy (Levenson psychopathy scale), though not for secondary
psychopathy and callous-unemotional traits. This finding appears to be new in the literature and
suggests that psychopathic individuals, while impaired in connecting with another person's
negative experiences, are in relative terms more capable of identifying with another person's
positive experiences. While research in this area is very scarce, one study employing laboratory
measures of motor empathy found that higher psychopathy scores are associated with
impairments in motor empathy to negative emotions, but not to positive emotions (Khvatskaya &
Lenzenweger, 2016), suggesting some convergence with the current findings. One theoretical
perspective pertinent to the current findings is the reward dominance theory of psychopathy. This
perspective argues that psychopathic individuals are more drawn to rewarding contexts and
situations, with rewards dominating over punishment in terms of influence (O'Brien, Frick, &
Lyman, 1994; Scerbo et al., 1990). Psychopaths have been found to show increased dopamine
release in the striatum in anticipation of rewards compared to controls (Buckholtz et al., 2010) as



well as a volume increase in the striatum (Glenn, Raine, Yaralian, & Yang, 2010), a pivotal brain
region subserving reward. The fact that a higher positive to negative empathy balance was also
associated with increased stimulation-seeking gives further credence to this perspective. In this
context, positive empathy has been associated with encouraging others to try out new positive
experiences (Andreychik & Lewis, 2017), which would again converge with the current findings.
Furthermore, the fact that a higher dominance of positive over negative empathy was particularly
associated with the anticipation of pleasure (see supplemental Table S7) which itself is
associated with reward responsiveness (Gard et al., 2006) also gives broad support to this reward
dominance hypothesis of the positive empathy-psychopathy findings.

4.3. Somatic empathy

Another secondary goal of this study consisted of the similarly under-researched area of
somatic (motor) empathy. As anticipated, somatic empathy was found to be particularly
associated with pleasure in affective touch, providing some construct validity to this form of
empathy. Similarly a marked relationship was obtained between somatic empathy and need to
belong which could be understood from the standpoint that need to belong has been associated
with somatosensory pain (Chester, DeWall, & Pond, 2016), and as such could have in part a
somatosensory basis.

Construct validity for somatic empathy was further documented with respect to gender
differences. Perhaps the most striking difference concerned effects for males having lower
empathy than females, with somatic empathy in Sample 1 showing the strongest effect size (d =
0.70) compared to cognitive empathy (d = 0.45) and affective empathy (d = 0.54), a finding
replicated in Sample 2.

The primacy of somatic empathy in understanding gender differences may in part be
understood within the context of evolutionary theory. Empathy has been viewed as having its
roots in evolutionary processes (de Waal, 2008), and is argued to be predicated on basic
neurophysiological processes (Decety, 2011). One such process, oxytocin, enhances empathy
(Hurlemann et al., 2010), and it has been argued that differential evolution of brain mechanisms
subserving the oxytocin system has shaped sex differences in social behavior (Caldwell, 2018).
These basic neurophysiological processes may be particularly pertinent to physiological, somatic
empathy which is viewed as a basic, primitive form of empathy (Blair, 2005), with motor
mimicry of facial emotions in place by 3 weeks of age, a process not explained by early
conditioning and appearing to be largely genetic in origin (Meltzoff & Moore, 1977). Empathy
has a strong (albeit not total) genetic basis, and one large (N = 1700) twin study has documented
significantly stronger heritability for empathy in females (53%) compared to males (4%), a
finding interpreted from a phylogenetic, evolutionary perspective (Toccaceli et al., 2018). The
strong gender difference favoring females in somatic empathy with its basis in physiological
reactivity may therefore reflects a more hard-wired, evolutionary female-male difference,
although social interpretations should not be discounted.

4.4. Proactive-reactive aggression and empathy



The final secondary goal of this study was to test the differential hypothesis that while
higher proactive aggression scores would be associated with lower total empathy scores, reactive
aggression would be associated with higher empathy. Support was obtained for this hypothesis,
with proactive aggression being negatively associated with total empathy while reactive
aggression was positively associated with total empathy, with effects sizes being higher for
proactive (d = 0.58) than reactive (d = 0.28) aggression. These findings are consistent with
similar findings obtained in Hong Kong schoolchildren (Fung, Gerstein, Chan, & Engebretson,
2015). Furthermore, the same findings were obtained in the original study of CASES with US
schoolchildren, with reactive aggression positively associated (d = 0.35) and proactive
aggression negative related (d = —0.28) to total empathy. A third study obtained the same results
in a large (N = 4411) sample of schoolchildren (Chen, Fung, & Raine, 2021). As such, the
current findings appear to be robust as these are the only four studies to date to have examined
any measure of empathy in relation to reactive and proactive aggression, with all reporting
significant effects in the same direction.

In the current study, findings for aggression were strongest for affective empathy (Table
2) and especially affective negative empathy (see Supplemental Table S2), suggesting that
overall aggression findings may be predominantly driven by emotional processes rather than
cognitive or somatic processes. In this context, while proactive aggression has been characterized
by reduced emotionality, emotion regulation, and being “cold-tempered” (Scarpa, Haden, &
Tanaka, 2010), reviews of reactive aggression have emphasized emotional reactivity, poor
emotion regulation, and heightened irritability (Lickley & Sebastian, 2018). These fundamental
differences in emotion processing documented in prior studies of reactive and proactive
aggression could be intrinsically related to differences in affective empathy. That is, reduced
emotion processing in proactively aggressive individuals may result in reduced empathy, while
enhanced emotionality in reactively aggressive individuals may paradoxically allow for some
degree of emotional connectedness with others.

A related finding on the proactive-reactive aggression distinction consisted of a balance
favoring positive empathy in proactive aggression, in stark contrast to a balance favoring
negative empathy in reactive aggression. As before, these findings were more in evidence for the
affective measure of positive / negative balance (see online supplement, Table S2). Proactive
aggression has been more associated with psychopathy (Cima et al., 2013), while in contrast
links between reactive aggression and psychopathy have been disputed (Reidy, Shelley-
Tremblay, & Lilienfeld, 2011). The proactive aggression — psychopathy relationship may in part
have its foundation in such individuals being more attracted to positive, rewarding situations, a
bias reflected in a balance favoring positive relative to negative empathy.

4.5. Limitations, Contributions, and Conclusions

Limitations of the study should be recognized. First participants were MTurk samples
who tend to be more highly educated, liberal, single, and without children relative to the general
US population (Casey, Chandler, Levine, Proctor, & Strolovitch, 2017). Although such samples
are also argued to be more representative than face-to-face studies and to bring a reasonable
degree of socio-economic and ethnic diversity (Casler, Bickel, & Hackett, 2013), future research



on in-person samples could further assess generalizability of findings. Second, we do not have
longitudinal data to assess the long-term stability of CASES. Third, all findings are correlational;
as such, causality cannot be inferred and any causal hypotheses (e.g. effect of better sleep quality
on positive empathy) remain to be tested using experimental studies. Fourth, while we included a
laboratory task (Reading the Mind in the Eyes Task), other laboratory measures of empathy
would be advantageous. These limitations should be set against strengths of the study which
include replication of factor structure and reliability, reasonable sample sizes, and a
multidimensional assessment of empathy for all ages that includes new constructs of positive and
somatic empathy.

Contributions of the current study can be viewed at a number of levels. First and
foremost, they document psychometric support, in terms of factor structure and construct
validity, for the use of CASES in adults. These findings provide some support for the original
goal of developing one instrument that can be used with children, adolescents, and adults (Raine
& Chen, 2018). The CASES instrument fills a relative void in the field as it is one of the few
instruments to cover the child-to-adult age-range, and could have particular utility in family
studies examining the intergenerational transmission of empathy, or longitudinal studies
following children into adulthood.

A second contribution lies in a measure that not only assesses cognitive and affective
empathy across ages, but also evaluates two under-researched areas — positive and somatic
empathy. For example, CASES could have utility in functional brain imaging research on
positive empathy. There has been considerable growth in this research over the past two decades,
with one meta-analysis documenting that vicarious rewards, as compared to non-empathic
personal rewards, preferentially activate the dorsomedial prefrontal cortex and the posterior
superior temporal sulcus which are both involved in mentalizing and mirroring (Morelli, Sacchet,
& Zaki, 2015). This body of research however has generally not made use of trait measures of
positive and negative empathy. Future research could utilize such measures to delineate further
the functional neuroanatomy of trait expressions for positive empathy alongside structural
correlates, which may include the dorsomedial prefrontal cortex and posterior superior temporal
sulcus, together with the ventromedial prefrontal cortex, amygdala and striatum which have also
been implicated in vicarious reward (Mirabito et al., 2019; Morelli, Sacchet, & Zaki, 2015).

Third, the finding that the link between empathy and aggression differs markedly as a
function of whether the aggression in question is reactive or proactive helps to clarify why prior
findings on aggression-empathy associations have been so mixed (Vachon, Lynam, & Johnson,
2014). It also provides a new avenue for this area of research to explore, given that adaptive and
functional characteristics of proactively aggressive individuals are very much the exception
rather than the rule. Similarly, findings provide a novel perspective on other negative
psychological traits (psychopathy, crime, reactive aggression, impulsive stimulation-seeking),
highlighting that they are characterized more by an inability to empathize in negative contexts
than in positive contexts. This knowledge in turn could have possible intervention implications
for these negative traits by potentially focusing on enhancing that aspect of empathy (positive)
that is least impaired. Our current knowledge on how positive empathy can be enhanced is



extremely limited, although the fact that we found enhanced sleep quality to be associated with a
balance favoring positive over negative empathy (see Table 3) suggests one health intervention
that could be pursued.

In conclusion, this study documents the utility of the same 30-item instrument to assess
empathy in adults that can be also used for children and adolescents, covering not just cognitive
and affective empathy, but also positive, negative, and somatic empathy, and the balance
between positive and negative empathy. Prior work on empathy has been strongly focused on
negative affective empathy. It is hoped that CASES will facilitate the broadening of past
important prior research on affective and cognitive empathy into the less-developed arenas of
positive and somatic empathy. The ultimate promise of positive empathy is that it can serve to
enhance positive emotions and feelings in oneself and others, promoting a contagion of positive
mood and well-being, and potentially be of value in promoting positive mental health.
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Table 1. Model Fit Indices for the Two Random Samples, and Comparisons for One, Two, and Three-factor Models and the Two Second-OrderFactor
Models.

2— df CFl —RMSEA(95% €l RMSR—Modelcomparison— df —AI—

X

nd
vIOQeEl

Random Sample 1

1 Oneempathy factor model 5033.76 405 .96 .094 (0.091, 0.096) 0.046

2  Two-factor model 4815.51 404 .97 .092 (0.089, 0.094) 0.045 1vs. 2 1 139.14
3 Three-factor model 3798.61 402 .97 .081(0.078,0.083) 0.038 1vs. 3 3 42754
4 Three 1%t order factorsa 3782.31 403 .97 .080(0.078,0.083) 0.038 lvs. 4 2 37421
5 Six 1% order factorss 3930.83 400 .97 .082(0.080,0.085) 0.039 1vs.5 5 72150

Random Sample 2

6 Oneempathy factor model 4177.97 405 .97 .085(0.082,0.087) 0.040

7 Two-factor model 4018.50 404 .98 .083(0.081,0.085) 0.040 6vs. 7 1 110.25
8  Three-factor model 3184.85 402 .98 .073(0.071,0.075) 0.033 6vs.8 3 39171
9  Three 1% order factorsa 3156.26 403 .98 .072(0.070,0.075) 0.033 6Vvs.9 2 353.87
10 Six 1% order factorss 3309.34 400 .98 .075(0.072,0.077) 0.035 6 vs. 10 5 563.54

- Due to a Haywood Case where the residual variance of affective empathy was negative, the residual variance of affective empathy was set to 0.

b. Due to a Haywood Case where the residual variance of affective positive empathy was negative, the residual variance of affective positive empathy was set to 0.



Table 2. Relationships between empathy scales and negative psychological traits. N = 1,142 to 1,159.

Total Bold Meanness | Disinhibition Reactive Proactive Selfish- Schizotypy Alcohol Crime | Impulsive
TPM TPM TPM TPM Aggression | Aggression ness Problems Stirn-Seek
CASES
Scales
Total - 40%** .01 - 51*** -.29%** 4% ** -.28*** - 31*** -.20%** - 16*** - 17> -, 19***
Cognitive | -.31*** | - 14*** - 42%** -.29%** d4%** - 27*** -, 24%** -.20%** - 14*** - 14%** - 16***
Affective | -.49%** .01 -.58*** -.39*** AT7Ex* -.38%** -.34%** - 27%** -.20%** - 19%** -.26%**
Somatic -.28%** | - (Q9** -.36*** - 12%** .05 - 11%** - 24%** -.09*** - 11x** - 14%** - 11%**
Positive -.32%** A3F** - 46*** -.28*** .08** -.21%** -.28%** -.23%** - 15%** - 15%** -, 18%**
Negative | -.45*** [ - Q9** -.51*** -.29%** 18*** -.32%** -.31F** - 17F** - 16*** -, 18*** - 27%**
Total 20%** | 33**F* .09** .02 - 16%** 16*** .05 -.10%** .02 .05 22%**
+/-
Balance

Note. *** p <.001, **

p <.01, * p<.05. TPM = Tridimensional Personality Measure.




Running Head: COGNITIVE, AFFECTIVE, AND SOMATIC EMPATHY SCALES

Table 3. Relationships between empathy scales and positive psychology / well-being traits. N = 1,097 to 1,158.

EQ EQ EQ EQ EQ Self- Sleep Charity
Total | Well- | Self- Emotion | Sociability | Control | Quality | Donations
Being | Control
CASES
Scales
Total B7FF* | 39*** JOFFE [ ABFREE 19*** L24FF* .06* 5%**
Cognitive | .45%** | 38*** | 30*** | 5Q*** 30*** 29*%** |05 10***
Affective | .39%** | 40*** | 22%** | AG*x** 9x** 29%** | 06* 18***
Somatic | .18*** | .26*** | .01 2T*** .04 09*** | .06* 13%**
Positive | .43%** | 4B*** | 23%** | A7*** 26%** 26%F* | [12%** | [18***
Negative | .29%** | 20%** | 14%* A40*** J1x** 22%** .00 A1%x**
Total 22%%* | 24%F* | 14*** 10** 24FF* 07* 18*** 10x**
+/-
Balance
Cognitive | 12*** | [16*** | .07* 14* .03 .08** A1x** | 09**
+/-
Balance
Affective | .07* J0*** | .01 -.05 ]5%** -.04 A3*** | .05
+/-
Balance
Somatic | .25%** | [22%** | ]Q*** d4%** 28*** A1x*x | 12%*F* | 07>
+/-
Balance

Note. *** p <.001, ** p < .01, * p <.05. EQ = emotional intelligence.




Running Head: COGNITIVE, AFFECTIVE, AND SOMATIC EMPATHY SCALES

Table 4. Relationships between empathy and psychopathy, positive touch, need to belong, and theory-of-mind measures (N = 472).
Self-Report | ICU Total Primary Secondary Experiencing Pleasure In Need Emotion
Psychopathy Psychopathy | Psychopathy | Psychopathy | Pleasure Affective To Recognition

(LSRP) (LSRP) (LSRP) (TEPS) Touch Belong

CASES
Scales | |
Total -, 35*** -.60*** - 45x** - 43**F* - 42%*F* S0*F** A3FF* J9FF* 30***
Cognitive | -.28*** -56*** | - 39*%** -.36*** -.38*** A2FF* 34FF* .01 | .33***
Affective | -.42*** -.60*** - 51*** - 48*** - 4T7FF* ABFF* 35*** 18*** 36***
Somatic - 21%*F* S 4L1FFFR | - 20%** -.28*** -.25%** A2FF* A3FF* L29*** A1*
Positive -.28*** -56*** | - 39%** -.36*** -.39*** H2*** A3FF* A7FF* 22FF*
Negative | -.38*** -58*** | - 44%** - 44xF* -.39*** A2FF* 38*** 20%** 36***
Total A3** -.04 .10* 4% .00 19%** A2%* -.03* -, 19%**

+/-
Balance

Note. *** p < .001, ** p < .01, * p < .05. ICU= Inventory of Callous-Unemotional Traits. ICU= Inventory of Callous-UnemotionalTraits.
LPSP = Levenson's Primary and Secondary Psychopathy Scale. TEMPS = Temporal Experience of Pleasure Scale




Running Head: COGNITIVE, AFFECTIVE, AND SOMATIC EMPATHY SCALES

Table 5. Sex differences in empathy. Child d values are from the original CASES manuscript on 11-12-year-old
children.

CASES Scales | Females Males F p Child d Adult d Adultd
(N =582) (N=572) Sample 1 | Sample 2

Total 45.09 38.01 124.00 | .001 0.33 .66 .62
(10.37) (11.19)

Cognitive 14.25 12.45 57.32 .001 0.34 45 43
(3.84) (4.21)

Affective 15.93 13.87 82.87 .001 0.35 .54 51
(3.43) (4.17)

Somatic 13.56 10.64 143.17 | .001 0.35 .70 .65
(4.14) (4.12)

Positive 21.42 18.76 63.97 .003 0.30 A7 51
(5.41) (5.90)

Negative 22.32 18.23 165.46 | .001 0.33 .76 .68
(5.20) (5.90)

Total +/ - -0.90 0.53 43.20 .001 0.19 .39 17

Balance (3.61) (3.77)

Cognitive +/ - 0.22 0.37 2.29 A3 0.21 .09 10

Balance (1.59) (1.71)

Affective +/ - -1.25 -0.63 28.06 .001 0.29 43 21

Balance (1.89) (2.05)

Somatic + / - 0.13 0.80 32.30 .001 0.31 .33 A7

Balance (1.89) (2.09)




Running Head: COGNITIVE, AFFECTIVE, AND SOMATIC EMPATHY SCALES

Table 6. Relationships between empathy scales and demographic factors. N =1,142 to 1,158.

Age Income | Education | Relationship | Number
Status Children

CASES
Scales
Total 22%** .08** -.02 18*** 2] ***
Cognitive | .17*** A0*** | -01 A3Fx* 16***
Affective | .28*** .08** -.02 18*** 23F**
Somatic | .15*** .03 -01 16*** .18***
Positive | .18*** .08** .04 21%*** 21%***
Negative | .25*** .03 -.07* A3Fx* 20%**
Total - 11*** | 03 16*** A3Fx* .02
+/-
Balance
Cognitive | .00 .00 .05 10%** .05
+/-
Balance
Affective | -.17*** | .01 19*** .09** .00
+/-
Balance
Somatic | -.04 .04 07* 07* .00
+/-
Balance

Note. *** p < .001, ** p < .01, * p < .05.



Supplementary Material

Online Supplement

Table S1. Instructions, items, and scoring for administering the Cognitive, Affective, and Somatic Empathy
Scales (CASES) to children, adolescents, and adults.

Instructions. Read the questions below and respond with O (rarely), 1 (sometimes), or 2 (often). Make sure you
answer all the questions.

Rarely ~ Sometimes  Often

1. I know why my friends are cheerful even when they don’t say why. 0 1 2
2. If I saw my friend being made a fool of, | would feel uncomfortable. 0 1 2
3. Seeing others laugh makes me laugh too. 0 1 2
4. I would sweat if | saw someone getting their tooth pulled out. 0 1 2
5. Watching little puppies playing makes me feel happy. 0 1 2
6. | can tell when someone is feeling guilty. 0 1 2
7. 1 flinch when | see someone hit. 0 1 2
8. Hearing the cheer of a sports crowd gives me a thrill. 0 1 2

9. When someone is in a good mood I can tell by how they look and

behave. 0 1 2
10. I would feel angry if | saw a man hitting a defenseless woman. 0 1 2
11. My heart beats faster watching an action-adventure movie. 0 1 2
12. I can tell from their face and how they behave when someone is 0 1 2

ashamed.
13. When | see people in a movie having an adventure, | get excited. 0 1 2
14. 1 would get tears in my eyes if | saw my friend cry. 0 1 2
15. Seeing someone enjoying a tasty dessert makes my mouth water. 0 1 2
16. Seeing people sad at a funeral would make me feel sad too. 0 1 2
17. I can understand how characters in an exciting story feel. 0 1 2
18. I know when someone is unhappy even before they say why. 0 1 2

19. Seeing a man pointing a gun at an unarmed person would make

me feel frightened. 0 1 2



20. Seeing people looking cheerful makes me grin. 0

21. When a friend is teased, | understand why they get upset. 0

22. | feel pleased when someone tells me some good news they have 0
just had.

23. | know when my family members are pleased by how they talk. 0

24. 1 cringe when | see someone cut or bleeding. 0

25. It makes me feel cheerful to see children running around having fun. 0
26. When someone is disappointed, | can tell by how they look. 0
27. | would feel worried for a small child being chased by a big dog. 0

28. | can put myself in someone else’s shoes when they describe being 0

happy.
29. My heart beats faster when | see a scary TV show. 0
30. When | see children smiling, | smile too. 0

Scoring Instructions

Empathy scale scores can be computed as follows:

Total Empathy: Sum scores (0, 1 or 2) for all 30 items.

Cognitive 1,6,9, 12,17, 18, 21, 23, 26, 28
Affective 2,5,8,10, 13, 16, 19, 22, 25, 27
Somatic 3,4,7,11, 14,15, 20, 24, 29, 30
Positive 1,9,17, 23, 28, 5, 8, 13, 22, 25, 3, 11, 15, 20, 30

Negative 6, 12, 18, 21, 26, 2, 10, 16, 19, 27,4, 7, 14, 24, 29

Cognitive-Positive 1,9, 17, 23, 28
Cognitive-Negative 6, 12, 18, 21, 26

Affective — Positive 5, 8, 13, 22, 25
Affective — Negative 2, 10, 16, 19, 27

Somatic — Positive 3, 11, 15, 20, 30
Somatic — Negative 4,7, 14, 24, 29

Balance of positive-negative empathy: subtract negative from positive scores



Table S2. Factor loadings from CFA's from Sample 1 and Sample 2 for each model.

SAMPLE 1 (N = 1,302)

Questionnaire Item and Empathy Scale Model 1: Model 2: Model 3: Model 4: Model 5:
One Factor Two-Factor Three-Factor Three factor Six First-O der
(Positive-Negative) (Cognitive-Affective- and one Factors
Somatic) second order | One Second Order
Cognitive - Positive

1.1 know why my friends are cheerful even
when they don't say why I 0.77 0.78 0.80 0.80 0.79
17. 1 can understand how characters in an
exciting story feel I 0.81 0.82 0.84 0.84 0.83
9. When someone is in a good mood | can tell
by how they look and behave [ 0.88 0.88 0.90 0.90 0.89
23. I know when my family members are
pleased by how they talk. I 0.87 0.87 0.89 0.89 0.88
28. | can put myself in someone else's shoes

when they describe being happy [ 0.84 0.85 0.87 0.87 0.86

Cognitive - Negative

6. | can tell when someone is feeling guilty [ 0.82 0.82 0.84 0.84 0.86
18. I know when someone is unhappy even
before they say why I 0.82 0.83 0.84 0.84 0.86
21. When a friend is teased, | understand why

they get upset I 0.84 0.85 0.87 0.87 0.89
26. When someone is disappointed, | can tell
by how they look I 0.87 0.88 0.89 0.89 0.91
12. 1 can tell from their face and how they
behave when someone is ashamed 0.85 0.85 0.86 0.86 0.89

Affective - Positive

5. Watching little puppies playing makes me
feel happy | 0.80 0.80 0.81 0.81 0.80




25. It makes me feel cheerful to see children

running around having fun | 0.83 0.84 0.84 0.85 0.84
8. Hearing the cheer of a sports crowd gives
me a thrill | 0.70 0.70 0.71 0.71 0.70
13. When | see people in a movie having an
adventure, | get excited I 0.80 0.80 0.81 0.81 0.80
22. | feel pleased when someone tells me
some good news they have just had | 0.87 0.88 0.88 0.88 0.88
Affective - Negative
2. If I saw my friend being made a fool of, |
would feel uncomfortable | 0.82 0.83 0.84 0.84 0.85
10. I would feel angry if | saw a man hitting a
defenseless woman | 0.88 0.89 0.89 0.90 0.91
16. Seeing people sad at a funeral would make
me feel sad too | 0.82 0.83 0.83 0.84 0.85
19. Seeing a man pointing a gun at an
unarmed person would make me feel
frightened 0.83 0.84 0.84 0.84 0.85
27. 1 would feel worried for a small child being
chased by a big dog I 0.84 0.85 0.85 0.86 0.87
Somatic - Positive
3. Seeing others laugh makes me laugh too [ 0.80 0.81 0.83 0.83 0.81
11. My heart beats faster watching an action-
adventure movie | 0.80 0.81 0.83 0.83 0.82
15. Seeing someone enjoying a tasty dessert
makes my mouth water I 0.74 0.74 0.76 0.76 0.75
20. Seeing people looking cheerful makes me
grin 0.84 0.84 0.87 0.87 0.85
30. When | see children smiling, | smile too 0.86 0.87 0.89 0.89 0.88
Somatic - Negative
4.1 would sweat if | saw someone getting their
tooth pulled out 0.68 0.68 0.70 0.70 0.72
7.1 flinch when | see someone hit 0.78 0.78 0.80 0.80 0.84




14. 1 would get tears in my eyes if | saw my

friend cry | 0.77 0.78 0.79 0.79 0.83
24. 1 cringe when | see someone cut or
bleeding | 0.73 0.73 0.75 0.75 0.78
29. My heart beats faster when | see a scary
TV show | 0.77 0.78 0.79 0.79 0.83
SAMPLE 2 (N =1302))
Questionnaire Item and Empathy Scale Model 1: Model 2: Model 3: Model 4: Model 5:
One Factor Two-Factor Three-Factor Three factor Six First-C der
(Positive-Negative) (Cognitive-Affective- and one Factors
Somatic) second order One Second Order
Cognitive - Positive
1. | know why my friends are cheerful even
when they don't say why | 0.78 0.78 0.80 0.80 0.79
17. | can understand how characters in an
exciting story feel | 0.81 0.82 0.84 0.84 0.82
9. When someone is in a good mood | can tell
by how they look and behave | 0.87 0.87 0.89 0.89 0.88
23. 1 know when my family members are
pleased by how they talk. | 0.87 0.87 0.89 0.89 0.88
28. 1 can put myself in someone else's shoes
when they describe being happy | 0.84 0.85 0.87 0.87 0.85
Cognitive - Negative
6. | can tell when someone is feeling guilty | 0.80 0.81 0.82 0.82 0.84
18. I know when someone is unhappy even
before they say why | 0.81 0.81 0.83 0.83 0.85
21. When a friend is teased, | understand why
they get upset | 0.86 0.87 0.89 0.89 0.92
26. When someone is disappointed, | can tell
by how they look I 0.85 0.86 0.87 0.87 0.89




12. | can tell from their face and how they

behave when someone is ashamed 0.85 0.86 0.87 0.87 0.89
Affective - Positive
5. Watching little puppies playing makes me
feel
happy 0.84 0.84 0.85 0.85 0.84
25. It makes me feel cheerful to see children
running around having fun 0.84 0.85 0.85 0.85 0.85
8. Hearing the cheer of a sports crowd gives
me a thrill 0.70 0.70 0.71 0.71 0.70
13. When | see people in a movie having an
adventure, | get excited 0.80 0.81 0.81 0.81 0.81
22. | feel pleased when someone tells me
some good news they have just had 0.89 0.89 0.90 0.90 0.89
Affective - Negative
2. If I saw my friend being made a fool of, |
would feel uncomfortable 0.81 0.81 0.82 0.82 0.84
10. I would feel angry if | saw a man hitting a
defenseless woman 0.88 0.89 0.89 0.89 0.91
16. Seeing people sad at a funeral would make
me feel sad too 0.84 0.85 0.85 0.85 0.87
19. Seeing a man pointing a gun at an
unarmed person would make me feel
frightened 0.84 0.84 0.85 0.85 0.86
27. 1 would feel worried for a small child being
chased by a big dog 0.84 0.85 0.85 0.85 0.87
Somatic - Positive
3. Seeing others laugh makes me laugh too 0.80 0.80 0.82 0.82 0.81
11. My heart beats faster watching an action-
adventure movie 0.80 0.80 0.82 0.82 0.81
15. Seeing someone enjoying a tasty dessert
makes my mouth water 0.76 0.76 0.78 0.78 0.77
20. Seeing people looking cheerful makes me
grin 0.83 0.83 0.85 0.85 0.84




30. When | see children smiling, | smile too 0.86 0.87 0.89 0.89 0.87
Somatic - Negative

4.1 would sweat if | saw someone getting their

tooth pulled out 0.68 0.69 0.70 0.70 0.72
7. 1 flinch when | see someone hit 0.79 0.79 0.81 0.81 0.83
14. 1 would get tears in my eyes if | saw my
friend cry 0.76 0.77 0.79 0.79 0.81
24. | cringe when | see someone cut or
bleeding 0.74 0.74 0.75 0.75 0.77
29. My heart beats faster when | see a scary
TV show 0.80 0.81 0.82 0.82 0.84




Table S3. Relationships between positive | negative empathy scales and negative psychological traits. N = 1,142 to 1,159.

Total Bold |

Meanness Disinhibition  Reactive Proactive  Selfishness Schizotypy Alcohol Crime  Impulsive
TPM TPM TPM TTPM Aggression  Aggression Problems Stirn-Seek

CASES

Scales

Cognitive | -.32%** | 16*x* [ -45%** 1-31%** [ .10%** [ - 25+ [ - 26%** [ - 23%** [ - a5%ex T 14%x T - 145
+

Cognitive | -25%** | 10*** | -34**%* | _24%** | .15%*=* | -.24%** | -.19%** | -.15%** 1-.11%%* 1. 11%** 1 15***

Affective | -30%xx | .13%** | -43%x* | . pp%** | .01* | -21%% 1250 | -25%ex [ q3wex 1-13%Rx Q- 1R
+

Affe tive 1-57%** 1| [*** | ~B1FFE 1 gowwx 1.23*** 1-.45%** 1-,36*** 1-,23*** 1-,22%** 1-,20*%** 1-,35***

Somatic | -.23*** | .05+ - 34F** -.16%** .03 - 11 - 23%F** - 14%*x* - 12%** - 11%** | -.06*
+

Somatic 1-28%** 1.20%%*|  -32%** 1 g7x 1.06* 1-.10%*** 1-.21%%* 1-,04 1-,08** 1-.13%%% 1o 14%%*

Cognitive | -.07* .06* - 11x** -.07* -.08** .01 -.07* -.09* -.04 -.03 .03
+1-

Balance

Affective 33FF* 26*** 23F** 18*** -.19*** 29**F* d4xF* -.01 N Raiaad .08** 28**F*
+1-

Balance

Somatic 10*** BLFx* .02 -.09** -.05 .00 .00 - 11xr* -.04 .04 N Raiald
+1-

Balance

Note. *** p<.001, ** p< .01, *p<.05,+p<.10




Table S4. Relationships between positive / negative empathy measures and positive psychology
/well-being traits. N = 1,097 to 1,158.

EQ EQ EQ EQ EQ Self- Sleep Charity
Total | Well- | Self- Emotion | Sociability | Control | Quality | Donations
Being | Control

CASES

Scales

Cognitive | .48%** | 43*** | 31*** | 53*** 31x** 31*** | .09*** | .03
+

Cognitive | .36%** | 28*** | 24*** | AQ*** 26%** 23*** |01 -.04
Affective | .39*** | 42%** | 21**x | 3Q*rx* 24x** 25%** | 2% | O7*
+

Affective | .31*** | 31*** |  Q*** | Ap*** 10x** 27*** | .00 .04
Somatic | .28*** | .34*** | 10 32%** 16x** A0*** | 11*** | .08*
+

Somatic | .06+ A3*** | 07 A18*** | -.08** 14%** |00 .04
Cognitive | .12*** | [16*** | .07* 14* .03 .04 A1x** | 09**
+/-

Balance
Affective | .07* 10*** | .01 -.05 15x** -.04 A3*** |05
+/-

Balance

Somatic | .25%** | 22%** | ]1Q*** 14%** 28*** A2x** | 12%%* | Q7>
+/-

Balance

Note. *** p <.001, ** p < .01, * p < .05, + p <.10. EQ = emotional intelligence.




Table S5. Relationships between positive/negative empathy measures and demographic

factors.N = 1,142 to 1,158.

Age Income | Education | Relation | Number
ship Children
Status
CASES
Scales
Cognitive | .17*** .09** .01 16*** A7 *
+
Cognitive | .16*** .09** -.03 .08** 13%**
Affective | .18*** .08** -.02 18*** 21%***
+
Affective | .32*** .07* .07* 20%** 20%**
Somatic | .12*** .04 .02 .18*** A7
+
Somatic | .14*** 01 -.04 A1xx* 15***
Cognitive | .00 .00 .05 10*** .05
+/-
Balance
Affective | -.17*** | 01 19*** .09** .00
+/-
Balance
Somatic -.04 .04 .07* 07* .00
+/-
Balance

*** < 001, ** p<.01, * p < .05.

10



Table S6. Sex differences in positive / negative empathy measures, together with means and
SDsfor Sample 1. Child d for comparison is from prior data on 11-12 year old children (Raine &
Chen, 2018).

CASES Scales Females Males F p Childd Adultd | Adultd
(N =582) (N=572) Sample 1 | Sample 2

Cognitive 7.24 6.21 44.47 .001 0.46 39 46

+ (1.97) (2.23)
Cognitive 7.01 6.04 53.74 .001 0.25 43 .36

- (2.18) (2.32)
Affective 7.34 6.62 32.79 .001 0.29 34 37

+ (1.98) (2.56)
Affective 8.59 7.26 108.17 .001 0.37 61 .56

- (1.93) (2.39)
Somatic 6.84 5.72 74.64 .001 0.34 51 .52

+ (2.17) (2.23)
Somatic 6.71 4.92 163.20 .001 0.67 75 .65

- (2.38) (2.38)
Cognitive +/ - 0.22 0.37 2.29 13 23 -.09 10

Balance (1.59) (1.71)
Affective +/ - -1.25 -0.63 28.06 .001 -.07 -31 -.22

Balance (1.89) (2.05)
Somatic +/ - 0.13 0.80 32.30 .001 -.36 -.33 -17

Balance (1.89) (2.09)

11




Table S7. Relationships between positive/ negative empathy measures and psychopathy, positive touch, need to belong, and theory-of-
mind measures (N = 472). ICU= Inventory of Callous-Unemotional Traits. TEAQ = Touch Experiences and Attitudes Questionnaire.

Self-Report | ICU Total Primary Secondary Positive Experience | Need Emotion
Psychopathy Psychopathy | Psychopathy | Psychopathy | Touch of Pleasure | To Recognition
(Levenson) | (Levenson) | (Levenson) | Experiences | (TEPS) Belong
(TEAQ)

CASES
Scales
Cognitive 1-.31*** [ -58*** | - 43%*x [ -.39%** [ -.43%** | .16%** | .42%** [ .02 | .34%**
+
Cognitive | -.22*** - 46FFx |- 28xE* - 2T*** - 26%** 19*** 36*** .00 28%**
Affective | -.24*** - JOFFF [ B4rHx -.30%** - 34%** 34Fx* A8*** 16%** A7xR*
+
Affective | -.50*** - 59*** | _ EFxx - 56*** -.48*** 07+ 34F** A7%x* ATH**
Somatic - 18*** S 42FFF QTR - 25%** -.26%** 32Fx* A6*** 25F** .08+
+
Somatic | -.19%** -33%FF | D4 - 25%** 1-.20%** 1 gH 1.31%%* 12g*** | 12%*
Cognitive | -.11* S A5FFR | LT -.14** - 19*** -.01 .07 .03 .07
+/-
Balance
Affective | .31*** A13** 21%** 247> 12%* 30%** 15*** -.02 -.36%**
+/-
Balance
Somatic .02 -.08+ .00 .03 -.04 A1* 15*** -.06 -.06
+/-
Balance

Note. ***p < .001, **p < .01, *p < .05, +p < .JO
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Table S8. Relationships between positive/ negative empathy measures and the anticipatory
andconsummatory subscales of the Temporal Experience of Pleasure Scale (N = 510).

Anticipatory | Consummatory
Pleasure Pleasure

CASES Scales
Total AQ*** AQ***
Cognitive 38*** 3Txx*
Affective A5*F* 34FF*
Somatic A3FF* 327
Positive B1x** 4Q***
Negative A0 35
Total +/- J9*** 11**
Balance
Cognitive + 39FF* 36%**
Cognitive - BLxrx 32xx*
Affective + AQFF* 3pFrx
Affective - 33FF* 26***
Somatic + ATx** 33Fr*
Somatic - BLxrx 25x**
Cognitive +/- .09+ 04
Balance
Affective +/- 6% 10*
Balance
Somatic +/- L7Fx* .08+
Balance

Note. *** p <.001, **p<.01, *p<.05, +p<.10



Table S9. Means, standard deviations and effects sized for sex differences in empathy in Sample
2.

CASES Scales Females Males F p d
(N =242) (N = 268)

Total 43.65 37.03 49.65 .001 .62
(9.99) (11.12)

Cognitive 14.40 12.65 23.82 .001 43
(3.75) (4.27)

Affective 15.68 13.60 33.76 .001 51
(3.56) (4.43)

Somatic 13.58 10.78 53.79 .001 .65
(4.27) (4.34)

Positive 21.44 18.45 32.71 .003 51
(5.48) (6.25)

Negative 22.21 18.58 58.65 .001 .68
(5.14) (5.53)

Total +/ - -0.78 -0.13 52.50 .001 A7

Balance (3.60) (3.96)

Cognitive +/ - 0.21 0.04 3.49 13 .10

Balance (1.63) (1.70)

Affective +/ - -1.33 -0.90 25.00 .001 21

Balance (1.89) (2.12)

Somatic +/ - 0.36 0.72 16.92 .001 A7

Balance (2.00) (2.22)




Internal Reliabilities and Scale Intercorrelations.

Internal reliabilities ¢) for sample 1 were as follows: total (r = .92), cognitive (r = .86),
affective (.82) somatic (r = .84) positive (r = .87), and negative (r = .86). These reliabilities
were closely replicated in the second independent sample: total (r = .93), cognitive (r = .88),
affective (.84) somatic (r = .81) positive (r = .88), and negative (r = .86). Scale intercorrelations
for samplel were as follows: cognitive with somatic (r = .56), cognitive with affective (r =
.69), somatic with affective (r = .72). The intercorrelations replicated in Sample 2 as follows:
cognitive with somatic (r = .62), cognitive with affective (r = .70), somatic with affective (r =

70).



