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Abstract 

Envy and Schadenfreude are two prominent moral emotions for the socially disruptive 

behaviors that they motivate. Despite increasing research about these emotions, the impact of 

social cognition on the emergence of them remains unknown, even though this area of 

cognition is expected to play a major role. To fill this gap, we have studied these moral 

emotions and relevant socio-cognitive domains (empathy, theory of mind, and orientation to 

social dominance [SDO]), as well as affective (alexithymic and anhedonic traits), 

motivational (motivational systems), and cognitive (executive functions) domains in 125 

healthy Colombian adults. The resulting data was analyzed using structural equation 

modeling to find the domains of cognition that best predict envy and Schadenfreude. 

Affective empathy was found to be a significant positive predictor of envy, while SDO was 

found to be a significant negative predictor of this emotion. Also, envy was found to be a 

significant positive predictor of Schadenfreude, while SDO was found to be a significant 

negative predictor of this emotion. We discuss the incompatibility between self-report and 

behavioral measures of empathy, and we call attention to the distinction between empathy for 

others’ negative emotions and empathy for other’s positive emotions. Additionally, the 

personal distress component of affective empathy is held responsible for causing envy. Also, 

the uncontrolled-for factor of similarity of the other is posited as the reason for the found 

predictive power of SDO over the moral emotions. We caution that additional relevant 

associations may have not been found due to unforeseen intervening variables (SDO), a 

narrow score distribution on tests (executive functions, theory of mind, alexithymia, and 

anhedonia), the inadequacy of the test (moral reasoning), and undiscerned limitations 

(motivational systems). Further discussing this investigation, conceptual and practical 

implications are proposed, strengths and limitations are underscored and, finally, 

recommendations for future research are offered. 
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Introduction 

Moral emotions can be defined as the emotions that individuals experience after they 

interpret a social event as right or wrong (Rudolph & Tscharaktschiew, 2014). Due to their 

emotional nature, moral emotions motivate and guide action, which in social contexts, results 

in aggressive or prosocial behaviors (Malti & Latzko, 2017). Consequently, moral emotions 

underlie most socially relevant behaviors during the entire lifetime of humans. 

Envy and Schadenfreude are two prominent moral emotions for their effects in 

motivating socially disruptive behavior. Envy is composed of two elements. In order of 

occurrence, the first is an acute emotional pain produced by the lack a desired benefit that 

another person has (Lange et al., 2018; van de Ven, 2015) and the second is a motivation to 

level out the difference with the envied individual (Lange et al., 2018; van de Ven, 2015). 

Schadenfreude consists of pleasure caused by perceiving another person’s misfortune (Cikara 

& Fiske, 2013). In this study, these are deemed moral emotions because they result from the 

appraisal of a significant event happening to another person as right or wrong. In fact, envy 

and Schadenfreude have been found to be triggered by the dimensions of deservingness, 

morality, and legality (Santamaría-García et al., 2017). 

As for their subjective experience, envy is unpleasant, whereas Schadenfreude is 

pleasant. However, both emotions are socially harmful as they produce action tendencies 

against the cohesion of the group. Specifically, envy motivates the envious person to reduce 

the social status of the envied person, resulting in harm to the envied (Lange et al., 2018; van 

de Ven et al., 2014). Similarly, Schadenfreude motivates the one who experiences it to 

endorse or inflict harm to the unfortunate individual (Cikara & Fiske, 2013).  

In the past decades, these socially detrimental behaviors have drawn the attention of 

scholars to the emotions that cause them —envy and Schadenfreude. In fact, research has 
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revealed numerous factors that influence the emergence of these moral emotions (e.g. Lange 

et al., 2018; van de Ven et al., 2014; Santamaría-García et al., 2017; van Dijk et al., 2011). 

Nevertheless, little is known about how social cognition underlies the influential power of 

such factors. Social cognition, which is the mental processing of stimuli involving people, 

can be expected to play a main role in the emergence of envy and Schadenfreude basically 

because these emotions are triggered in social contexts. As it turns out, the appearance of our 

emotions is determined by the causes we attribute to events (Rudolph & Tscharaktschiew, 

2014). In the case of social events, the explanations we construct are essentially social, so 

social cognition should be responsible for orchestrating the origin of envy and 

Schadenfreude.  

Overview of the Study 

To the best of our knowledge, however, the relationships between cognitive domains 

and these moral emotions have not been directly studied in healthy adults so far. Therefore, 

this study pioneers the investigation about the relationships between these moral emotions 

and (i) relevant socio-cognitive and downright cognitive domains [empathy, theory of mind 

(ToM), orientation to social dominance (SDO), moral reasoning and executive functions], as 

well as (ii) related domains of motivational and affective nature (motivational systems, 

alexithymic and anhedonic traits). We aim to find which of these domains bare significant 

predictive power over envy and Schadenfreude. To this end, in this novel study, envy, 

Schadenfreude, and the measured domains have been investigated in a significant number of 

healthy Colombian adults. 

We expected that all the domains measured in this study were significant predictors of 

the moral emotions given that these cognitive domains seem to be highly associated with the 

determining factors that previous research has already revealed. Specifically, the cognitive 

domains were considered to influence the moral emotions in the following ways. 
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Hypotheses of the Study 

Empathy, Envy, And Schadenfreude. 

Empathy is the ability of an individual to experience an affective state elicited by 

inferring another person’s affective state (Singer & Lamm, 2009). Because the person 

experiencing Schadenfreude fails to resonate with the emotion of the sufferer, Schadenfreude 

has been described as a counter-emphatic emotion (Cikara et al., 2014). Similarly, when a 

person is experiencing envy, the person experiences an emotion incompatible with that of the 

fortunate other, thereby failing to respond empathetically (Baez et al., 2017c). In this sense, 

when a person is more likely to share the positive feeling associated to the other’s fortune, 

this person is also less likely to experience envy. Similarly, when a person is more likely to 

share the negative feeling associated to the other’s infortune, this person is also less likely to 

experience Schadenfreude. Furthermore, tending to share emotions with others promotes 

bonding, so we speculated that more empathetic individuals might be prone to liking people 

better, which prevents from experiencing envy or Schadenfreude (van de Ven et al., 2014). 

Due to all the above, high empathy was expected to decrease envy and Schadenfreude. 

ToM, Envy, And Schadenfreude. 

Theory of mind is the capacity of recognizing the mental states of others and the self 

(Happé et al., 2017). Thus, we considered that a diminished ToM would hinder most 

cognitive processes attempting to infer thoughts, intentions, desires, and goals from the 

other’s actions, which need to be understood in order to reason morally and experience envy 

and Schadenfreude. In particular, the cognitive processes such as the perception of 

undeservingness of the fortunate one (Lange et al., 2018), the disliking of the fortunate one 

(van de Ven et al., 2014), and the perception of similarity of the fortunate one to the self 

(Lange et al. 2018) have been found to increase envy, while the perception of intentionality 

of the agent causing the misfortune has been found to increase Schadenfreude (Jensen de 
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López & Quintanilla, 2019; Bandura, 2006). With a diminished ToM, all these mental 

processes may be hampered. Moreover, it has been found that atrophy in the precuneus and 

the superior parietal lobule —brain regions associated with ToM—is implicated in reduced 

experience of Schadenfreude (Baez et al., 2017b). Lastly, ToM skills seem to be a 

prerequisite for moral emotions to occur, as these emotions first develop in children around 

the same time that ToM skills develop (Malti & Ongley, 2013; Lagattuta & Thompson, 

2007). For all the above reasons, a low ToM was expected to decrease envy and 

Schadenfreude. 

SDO, Envy, And Schadenfreude. 

Orientation to social dominance is the tendency a person has towards believing that 

inequality between and within groups should exist (Pratto et al, 1994). Individuals with a high 

SDO seek jobs that improve their hierarchy (Pratto et al, 1994). We reasoned that, therefore, 

high-SDO people may feel rightfully deserving of the privileges of superior groups, while 

believing that other individuals are not. Further, individuals with a high psychological 

entitlement to coveted objects are more likely to experience envy (Neufeld & Johnson, 2015) 

and, in turn, individuals who tend to experience envy are more likely to experience 

Schadenfreude (van de Ven et al., 2014). All things considered, a high SDO was expected to 

increase envy and Schadenfreude. 

Moral Reasoning, Envy, And Schadenfreude. 

Moral reasoning can be defined as the mental processes whose goal is to achieve a 

judgment of something as right or wrong (Saunders, 2015). In the scheme of things, moral 

reasoning follows moral sensitivity and leads to moral judgment, from which moral emotions 

arise and result in moral behavior (Baez et al., 2017c).  Individuals reason morally along a 

continuum, whose ends are different styles of moral reasoning. One style, deontological 

reasoning, predominantly follows the principle of deontology, according to which an action is 
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judged as right or wrong based on the action itself, irrespective of its consequences (Conway 

& Gawronski, 2013). In contrast, the other style, utilitarian reasoning, follows the principle of 

utilitarianism, according to which an action is judged as right or wrong based on its 

consequences, with consequences benefiting the most people coming from the morally best 

action (Conway & Gawronski, 2013). Thus, we deduce that the predominantly deontological 

reasoners hold stricter values as for which actions are appropriate and how goals are validly 

achieved. In this sense, deontological reasoners may be more likely to have an augmented 

perception of undeservingness of the others gaining benefits and a magnified perception of 

deservingness of people suffering a misfortune, which have been found to respectively 

increase envy (Lange et al., 2018) and Schadenfreude (van de Ven et al., 2014). Furthermore, 

due to the increased attention of mainly deontological reasoners to the actions of others, we 

considered that these reasoners may place a greater focus on the person gaining a benefit than 

on the benefit itself, which has been found to increase envy (van de Ven et al., 2014). For 

these reasons, a heightened deontological reasoning was expected to increase envy and 

Schadenfreude. 

Alexithymic Traits, Envy, And Schadenfreude. 

Alexithymia is a persistent difficulty in recognizing and describing the emotions of 

the self (Bagby et al, 1994). This difficulty has been associated with reduced emotional 

responses, as suggested by physiological activation (Cecchetto et al., 2017). Since the 

complete experiences of envy and Schadenfreude rely on emotional components, alexithymic 

individuals may tend to experience less envy and Schadenfreude. Accordingly, augmented 

alexithymic traits were expected to decrease both envy and Schadenfreude because of the 

individual being less emotional. 
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Executive Functions, Envy, And Schadenfreude. 

Executive functions are the mental processes performed by an individual when they 

concentrate and pay attention, which are usually used whenever automatic mental processes 

are unsuitable or impossible (Diamond, 2013). These effortful mental processes are necessary 

for moral judgment (Saunders, 2015), from which envy and Schadenfreude emerge (Rudolph 

& Tscharaktschiew, 2014). In particular, moral judgment relies on cognitive processes such 

as the perception of undeservingness of the fortunate one and the disliking of the fortunate 

one, which have been found to increase envy (Lange et al., 2018; van de Ven et al., 2014), as 

well as the perception of deservingness of the unfortunate one and the disliking of the 

unfortunate one, which have been found to increase Schadenfreude (van de Ven et al., 2014). 

Hence, we consider that reduced executive functioning may hinder these important cognitive 

processes, necessary for moral judgment. Accordingly, a lower executive functioning was 

expected to decrease envy and Schadenfreude. 

Motivational Systems, Envy, And Schadenfreude. 

Motivated behavior is controlled by the behavioral inhibition system (BIS) and the 

behavioral activation system (BAS) (Carver & White, 1994). The BIS, guided by signs of 

punishment, absence of reward, and novelty, prevents behavior that could result in negative 

consequences (Carver & White, 1994). In contrast, the BAS, guided by signs of reward, 

absence of punishment, and avoidance of punishment, drives behavior directed at attaining a 

goal (Carver & White, 1994). Heightened BIS or BAS may dispose individuals to experience 

less envy and less Schadenfreude. We suspected that a strong BIS, meaning a high sensitivity 

to punishment, may make a person think they are less entitled to attain certain goals. In 

addition, high psychological entitlement to coveted objects disposes people to experience 

envy (Neufeld & Johnson, 2015) and, in turn, a tendency to experience envy make 

individuals more likely to experience Schadenfreude (van de Ven et al., 2014). For this 
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reason, a high sensitivity to punishment was expected to decrease envy and Schadenfreude. 

Meanwhile, we considered that a robust BAS, meaning a high sensitivity to reward, may 

make individuals prone to focusing on coveted objects and not so on other aspects 

surrounding the object. Also, a strong sensitivity to reward, we conjectured, may give people 

a positive outlook on the attainability of desired objects. In fact, it has been found that a 

greater focus on a coveted object obtained by someone rather than in that fortunate person 

(van de Ven et al., 2014), as well as high perceived possibility to attain the object in the 

future (Lange et al., 2018) decrease envy. That heightened self-confidence and diminished 

attention to the agents may also make the individual less likely to perceive a threat to the self-

worth posed by others, which has been found to reduce Schadenfreude (van Dijk et al., 2011). 

Consequently, an enhanced sensitivity to reward was expected to decrease envy and 

Schadenfreude. 

Anhedonic Traits, Envy, And Schadenfreude. 

Anhedonia is the inability to experience pleasure or anticipate such an experience 

(Snaith et al., 1995). Due to this lack of pleasure, it may follow that usually enjoyable objects 

lose their value for the individual. Since longing for the other person’s object is a central part 

of envy (Santamaría-García et al., 2017), anhedonic individuals may experience less envy. In 

addition, individuals who tend to experience less envy are less likely to experience 

Schadenfreude (van de Ven et al., 2014). Therefore, high anhedonic traits were expected to 

decrease envy and Schadenfreude. 

Relevance of the study 

Revealing and understanding the relationships between the domains of cognition, 

envy, and Schadenfreude will lead to important advantages in the academic field, as well as 

potential benefits for applied psychotherapy. For the academia, understanding the relationship 

between these phenomena may contribute to a better understanding of each individual 
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phenomenon. For example, finding that envy is highly predicted by SDO would be evidence 

that a person’s beliefs create a tendency for them to experience (or not) such an emotion. 

Likewise, any other relationship of these constructs may reveal a fundamental characteristic 

about them. In psychotherapeutic settings, socio-cognitive skills could be addressed to treat 

the problematic occurrence of these emotions. A better understanding of the impact of social 

cognition on these moral emotions could be useful to psychotherapists, who could train the 

socio-cognitive abilities of their patients such that they experience these emotions under 

appropriate circumstances. For example, finding that Schadenfreude is highly predicted by 

empathy would suggest that an empathy-centered therapy might be appropriate for patients 

struggling with maladaptive appearances of Schadenfreude.  

 

Methods 

Participants 

The study recruited 125 healthy participants (68 females), who were contacted 

through advertisements delivered via social media or University of the Andes mailing lists. 

Some were acquaintances of the researchers. Age range was 18 to 67 years old (M=37.7, 

SD= 1.4). Ten participants did not complete the whole battery of tests due to technical 

difficulties. Years of formal education ranged from 9 to 26 years (M=16.5, SD= 0.3), and 

90% of the participants were right-handed. Exclusion criteria included self-reports of history 

of neurological or psychiatric disorders, history of chronic alcohol or psychoactive substances 

consumption, other significant medical diseases, current pharmacological treatments, and 

formal education shorter than elementary school. Hospital Universitario San Ignacio’s and 

Psychology Department of Universidad de los Andes’ Ethical Review Boards approved this 

study. 
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Procedure 

A battery of psychometric tests was individually administered to participants by one 

of the researchers in a quiet, comfortable place for 1 hour and 30 minutes on average. After 

thoroughly explaining the study, informed written consent was obtained from participants. 

Then, participants were asked about basic demographics and one final clinical screening was 

applied to them. Afterwards, tests were administered.  

Materials 

The psychometrics tests consisted of well-known self-report questionnaires and 

innovative computerized activities. All the standardized and validated Spanish versions of the 

tests were used. Below are listed the tests administered, followed by the purpose of their 

employment. 

Moral Emotions test 

The study employed the computerized Moral Emotions Task (cMET; Baez et al., 

2016) to measure envy and Schadenfreude. The cMET was elaborated by Baez et al. (2016). 

This computer-operated task begins by presenting the participant with the profile of two 

characters (matched to the participant by sex), along with their real-life photographs. One of 

them is described as an agreeable, competent, moral person, whereas the other is described as 

having the opposite characteristics. Next, the test describes situations involving one of the 

two characters. The task first presents 15 envy-eliciting situations and then 15 

Schadenfreude-eliciting situations, with 10 neutral situations scattered throughout. In turn, 

each moral emotion category includes 5 situations dominated by deservingness, 5 dominated 

by morality, and 5 dominated by legality. For each envy-eliciting situation, participants are 

instructed to press a number between 1 and 9 to rate how much displeasure they experience 

due to the described situation. Likewise, for each Schadenfreude-eliciting situation, 

participants are asked to press a number between 1 and 9 to judge how much pleasure they 
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felt due to the described situation. This task was first validated and used in Colombian 

population, proving adequate for such population (Baez et al., 2016).  

Social Cognition Tests 

Researchers administered the Moral Dilemmas Set (MDS) to assess moral reasoning; 

the computerized Empathy for Pain Task (EPT; Baez et al., 2012) and the Interpersonal 

Reactivity Index (IRI; Davis, 1983) to assess empathy; the Reading the Mind in the Eyes Test 

(RMET; Baron‐Cohen, Wheelwright, Hill, Raste & Plumb, 2001) to assess “theory of mind” 

skills; the Snaith-Hamilton Pleasure Scale (SHAPS; Snaith et al., 1995) to test for anhedonic 

traits; the Sensitivity to Punishment and Sensitivity to Reward Questionnaire (SPSRQ; 

Torrubia, Ávila, Moltó & Caseras, 2001) to assess motivational systems; the Social 

Dominance Orientation Scale- 16 items (SDO-16; Pratto, Sidanius, Stallworth, & Malle, 

1994) to test for social dominance orientation; and the Toronto Alexithymia Scale (TAS-20; 

Bagby, Parker & Taylor, 1994) to measure alexithymic traits. 

The MDS comprises a personal moral dilemma, an impersonal one, and a neutral one. 

The impersonal dilemma used in this study, known as the “classic trolley dilemma”, was first 

introduced by Philippa Foot (1967) to become later a well-established scenario for the study 

of moral judgment (Thomson, 1976; Unger, 1996). In this, the participant must choose 

between saving five people at the expense of killing one person by pulling a lever or letting 

five people die by refraining from acting. As a personal dilemma, we used the famous 

variation to the trolley dilemma, known as “the fat man dilemma”. This scenario, which has 

come to be widely used in moral research (Lanteri, Chelini & Rizzello, 2008), give the 

participants the same choices as in the classical trolley dilemma, except that, to save the five 

people, the participant must push a fat man onto the trolley tracks rather than pulling a lever. 

In the MDS, participants read the situations from a paper sheet and then are asked to mark 

how appropriate the utilitarian choice is for each situation on a scale from 1 (completely 
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inappropriate) to 7 (completely appropriate). Hence, higher scores point to more utilitarian 

moral reasoning. 

The computerized EPT, put together by Baez et al. (2012), measures various aspects 

of empathy. The instrument consists of a display of short videoclips showing one of three 

types of situations which involve two characters with their faces concealed, thereby hiding 

any possible emotional reaction. In the first type of situation, a person inflicts pain in the 

other purposefully. In the second type, pain is inflicted unintentionally, while in the third 

type, no pain is inflicted. For each scenario, participants are first asked whether they 

understood the situation, and then are asked a series of questions related to their empathic 

experiences in viewing the clip. Specifically, the questions inquire into the following aspects: 

intentionality of the action; emphatic concern; personal discomfort; perceived wickedness of 

the aggressor; and punishment deservingness. All situations and questions were shown on a 

computer program, and participants’ answers were also registered through this means. For 

each question, participants gave a rating on a visual analogue scale and response time was 

measured. The EPT has been beneficially used in research on Colombian population (Baez et 

al., 2017; Gonzalez-Gadea et al., 2014) 

The RMET revised version was published by Baron‐Cohen, Wheelwright, Hill, Raste 

& Plumb (2001). The authors claim it is a sensitive measure of adult social intelligence (i.e. 

mentalizing, theory of mind) since it can detect subtle individual differences. The task 

consists of the computer-aided presentation to the participants of 36 photographs of the eye-

region of the face of different, variously aged men and women. Participants are then asked to 

choose which of four words best describes what the person in the photograph is thinking or 

feeling.  The task is marked from 0 to 36, with higher scores indicating better mentalizing 

skills. The RMET Spanish version has been successfully validated in Spain (Redondo & 

Herrero-Fernández, 2018). 
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The IRI, elaborated by Davis (1983), is a 28-item self-report instrument made up by 

four 7-item subscales, all of which measure a different aspect of empathy. The authors 

indicate that the subscales are the Perspective-Taking (PT) scale, which assesses the tendency 

to try to understand how others think and feel; the Fantasy (FS) scale, which addresses the 

tendency to put oneself into the feelings and thoughts of fictitious characters, such as those 

from entertainment contexts; the Empathic Concern (EC) scale, which assesses other-oriented 

feelings of sympathy and concern for the misfortune of others; and the Personal Distress (PD) 

scale, which measures self-oriented feelings of anxiety and unease in tense interpersonal 

settings. The questionnaire is marked from 0 to 112, with higher scores signaling greater 

empathic skills. As the authors contend, the IRI displays good construct and convergent 

validity as it highly correlates with other empathy measures, and with measurements of social 

competence, self-esteem, emotionality, and sensitivity to others, respectively. The Spanish 

version of the instrument has been recently validated in Colombia (Garcia-Barrera, Karr, 

Trujillo-Orrego, Trujillo-Orrego & Pineda, 2017). 

The SHAPS is a 14-item instrument to estimate the degree to which a person can 

experience pleasure or anticipate such an experience (Snaith et al., 1995). The questionnaire 

assesses four domains of pleasure, namely, interest/pastimes, social interaction, sensory 

experience, and food/drink. The authors report appropriate criterion and construct validity, 

pointing out that the scale correlated to a proper extend with indexes of hedonic tone, suicidal 

preoccupation, anxiety, depression, appetite, and pessimism. For this test, marks are assigned 

from 0 to 14, with higher scores indicating higher anhedonic traits. The Spanish version of 

the SHAPS has been validated in Mexico, with a remark that it seems suitable to be used in 

other Spanish-speaking countries (Fresán & Berlanga, 2013). 

The SDO-16, assembled by Pratto, Sidanius, Stallworth, & Malle (1994), is a self-

report instrument that measures the tendency a person has towards believing that inequality 
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between and within groups should exist. The authors argue for convergent and construct 

validity of the questionnaire, pointing out that the SDO adequately correlates with measures 

of meritocracy, racism, opinions on war, civil rights and social programs, as well as it 

inversely correlates with indices of empathy, tolerance, communality, and altruism. Criterion 

validity is argued to be apparent with the distinctions from interpersonal dominance, 

conservatism, and authoritarianism. This test was marked from 16 to 112, with higher scores 

suggesting greater social dominance orientation. The SDO has been successfully adapted into 

a Spanish version (Silván-Ferrero & Bustillos, 2007). 

The SPSRQ, elaborated by Torrubia, Ávila, Moltó & Caseras (2001), is a self-report 

scale that estimates the functioning of the behavioral inhibition system (through the 

Sensitivity to Punishment [SP] subscale) and the functioning of the behavioral activation 

system (through the Sensitivity to Reward [SR] subscale) separately. Each subscale is marked 

from 0 to 24, with higher scores indicating greater activity of the respective motivational 

system. Reporting on the convergent and discriminant validity of the scales, the authors point 

out that the SP subscale highly correlated to a neuroticism measure, an anxiety index, and 

inversely correlated to extraversion, while the SR subscale greatly correlated to extraversion, 

psychoticism, impulsiveness, and sensation-seeking.   The SPSRQ has been successfully 

validated in Chile (Dufey, Fernández & Mourgues, 2011). 

The TAS-20, created by Bagby, Parker & Taylor (1994), is a self-report questionnaire 

that measures the difficulties in recognizing and describing the emotions of the self. The 

authors explain that the questionnaire comprises three domains: the difficulty in identifying 

feelings, the difficulty in describing feelings to others, and an externally oriented cognition. 

For this test, marks are assigned from 0 to 100, with higher marks implying higher 

alexithymic traits. After the first appearance of the test, the authors have verified its validity 

and reliability in a pair of studies (Bagby, Taylor & Parker, 1994; Parker, Taylor & Bagby, 
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2003). The Spanish version of the TAS-20 has been successfully used in Spain (Martínez, 

Blanco, Páez & Costa, 2013) and Mexico (Barriguete-Meléndez et al., 2019). 

General Cognition Tests 

The study employed the Montreal Cognitive Assessment (MoCA; Nasreddine et al., 

2005) to test for general cognitive state; and the INECO Frontal Screening (IFS; Torralva, 

Roca, Gleichgerrcht, López & Manes, 2009) and the Hayling Sentence Completion test 

(Burgess & Shallice, 1997) to assess executive functions. 

The MoCA is a one-page 30-point cognitive screening tool. It is highly sensible to the 

presence of mild cognitive impairment, a condition in between normal cognitive function and 

dementia. Since it is also effective in distinguishing that condition from cognitively intact 

people (Nasreddine et al., 2005), it is used in the current study to assess general cognitive 

state. Specifically, the instrument evaluates these domains: visuospatial skills, identification 

skills, attention, language, abstraction, episodic memory, and orientation. The first of the 

eight sections of the test was administered on paper. It is marked from 0 to 30, with lower 

scores signaling worse cognitive state. The Spanish version of the test (MoCA-S) has been 

found to be valid and reliable in the Mexican (Aguilar-Navarro et al., 2018), Chilean 

(Delgado, Araneda & Behrens, 2019) and Colombian (Gil, Ruiz de Sánchez, Gil, Romero & 

Pretelt Burgos, 2014) elderly, including population with low educational level in the latter 

(Gómez, Zunzunegui, Lord, Alvarado & García, 2012). 

The IFS, designed by Torralva, Roca, Gleichgerrcht, López & Manes (2009), is 

described by the authors as a brief, sensitive and specific tool in detecting executive function 

impairments. They argue that it has high sensitivity for the presence of dementia, as well as 

high specificity in differentiating controls from dementia patients, which proves useful in the 

current study as to assess executive functions state. The test assesses various executive 



15 

 

functions, namely Response inhibition and set shifting (RISS), Capacity of abstraction (CA), 

and Working memory (WM). In turn, the RISS function is measured by the Motor 

programming, the Conflicting instructions, the Go/No-Go, and the Verbal inhibitory control 

subtests. The CA function is evaluated by the Proverb interpretation subtests, while the WM 

function is tapped by the Backward digit span, the Verbal working memory, and the Spatial 

working memory subtests. For this test, marks are assigned from 0 to 30, with lower scores 

indicating worse condition of executive functions. Authors also explain that the test was first 

elaborated in Spanish, validated in Argentinean samples and subsequently translated to 

English. The tool has also been tested in Chilean (Ihnen, Antivilo, Muñoz-Neira & 

Slachevsky, 2013), Peruvian (Custodio et al., 2016), and Colombian (Romero-Vanegas, 

Vargas-Gonzalez, Arboleda, Lopera & Pardo, 2014) populations. 

The Hayling Sentence Completion test is an instrument highly sensitive to inhibitory 

control impairment (Burgess & Shallice, 1997), particularly to verbal suppression deficits, 

which affect the broader domain of executive functions. Thus, this classic, widely used test is 

a useful additional measure of executive functions. It is marked from 0 to 45, with higher 

scores meaning worse inhibitory control impairment (note inhibitory control is inversely 

proportional to test score). This test has been successfully validated in Spanish-speaking 

countries, including Spain (Pérez-Pérez et al., 2016) and Argentina (Abusamra, Miranda & 

Ferreres, 2007). 

Data Analysis 

Demographics of participants were analyzed using IBM® SPSS® Statistics version 

25. Afterwards, structural equation modeling was performed using IBM® SPSS® Amos™ 

23. First, a confirmatory factor analysis was conducted for each of the proposed factors, 

namely each cognitive domain and each moral emotion. The factors (i.e. latent variables) 



16 

 

were meant to be composed of all the relevant subscales or subtests comprised by the battery 

of tests described previously.  

 Initially, the factors were intended to be composed by the tests as follows. It was 

envisaged that an empathy factor be composed of the IRI and the EPT; an executive functions 

factor be composed of the IFS and the Hayling; an alexithymic traits factor be composed of 

the TAS-20, an anhedonic traits factor be composed of the SHAPS; and a deontological 

reasoning factor be composed of the MDS. Also, 0.5 was established as the minimum factor 

loading for each observed variable (i.e. indicator) to appropriately form the latent variable 

(i.e. the factor). Concurrently, some constructs were made up of only one subscale or subtest, 

so such constructs were taken to be sole observed variables. These were ToM (measured 

through RMET), SDO (measured through SDO-16), sensitivity to punishment (measured 

through SPSRQ-SP), sensitivity to reward (measured through SPSRQ-SR).  

Second, path analysis was performed among the latent variables to test relationships 

among them. To this end, multiple models were put to test.  

 

Results 

Confirmatory Factor Analyses 

First, the measurement model was verified to be adequate. That is, a confirmatory 

factor analysis was conducted for each construct. It was ensured that all observed variables 

had a factor loading of no less than 0.5. Some factors had to be reorganized because one or 

more of their indicators did not meet the 0.5 minimum.  

Specifically, an “empathy” factor did not hold, so, based on relevant previous findings 

(Shamay-Tsoory et al., 2009; Jones et al., 2010), this was split into an “affective empathy” 

factor and a “cognitive empathy factor”, both of which emerged valid. The IRI and the EPT 
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were expected to constitute the empathy factors. However, these tests together did not 

successfully make an empathy factor, an affective empathy factor nor a cognitive empathy 

factor. Despite this, these tests independently made an affective empathy factor and a 

cognitive empathy factor. The EPT-formed affective empathy factor and the EPT-formed 

cognitive empathy factor were chosen over the IRI-formed factors based on the factor 

loadings. For affective empathy, emphatic concern and personal distress in the intentional 

scenario loaded successfully, while for cognitive empathy, intentionality of the action in the 

intentional scenario and perceived wickedness of the aggressor in both the intentional and the 

accidental scenario loaded successfully.  

Also, not all IFS subtests satisfactorily loaded onto the “executive functions” factor, 

with the Go/No-Go, the Verbal inhibitory control, the Backward digit span, and the Spatial 

working memory subtests meeting the factor loading minimum.  

In a few cases, indicators with a factor loading lower than 0.5 were maintained 

because they were theoretically essential for the construct. This was the case of 

Deservingness with 0.4 for envy; Intentionality in the action with 0.34 and Wickedness with -

0.41 for cognitive empathy; Visual working memory with 0.49 for executive functions; and 

Externally oriented thinking with 0.45 for alexithymic traits. Following this, structural 

models were tested. 

Model of Cognitive Domains Predicting Moral Emotions 

The literature suggests that envy and Schadenfreude may be significantly related to 

the cognitive domains measured in this study. Accordingly, a first model was tested in which 

all the cognitive domains predict both envy and Schadenfreude. The model showed a non-

significant fit to data (Table 1). Regressions weights are indicated in Table 2 in 

Supplementary material. 
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Model of Cognitive Domains Predicting Envy and Model of Cognitive Domains 

Predicting Schadenfreude 

The last model showed that envy strongly predicted Schadenfreude, so significant 

associations between the cognitive domains and the moral emotions may have been masked. 

Therefore, two models were tested next, each containing only one of the moral emotions. One 

of these models had envy predicted by all the cognitive domains (Figure 4 in Supplementary 

material) and the other had Schadenfreude predicted by all the cognitive domains (Figure 5 in 

Supplementary material). Both models showed non-significant fits to data (Table 1). 

Regressions weights of both models are respectively indicated in Figure 4 and Figure 5 in 

Supplementary material. 

Comprehensive Model of Effective Empathy Predicting Envy and Envy Predicting 

Schadenfreude 

Most of the significant predictors in previous models also appeared significant in the 

first model. This suggested that these cognitive domains actually had meaningful associations 

with the moral emotions. For this reason, these statistically significant regressors were 

incorporated into a new model predicting envy and Schadenfreude. After doing this, 

however, only affective empathy remained as a statistically significant predictor of envy, 

while only envy remained as a statistically significant predictor of Schadenfreude. Therefore, 

a model with affective empathy predicting envy and envy predicting Schadenfreude was 

tested (Figure 1). This model also incorporated correlations between SDO and empathy 

(Pratto et al., 1994), between cognitive empathy, ToM, and executive functions (Gökçen et 

al., 2016), as well as regressions of alexithymia onto the motivational systems (Pahlevan et 

al., 2019), and of SDO onto SR, all of which were included to provide the model with a better 

fit to data. For that reason, this is referred to as a comprehensive model. The model showed a 
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significant fit to data, except for a poor chi-square index (Table 1). Regressions weights are 

indicated in Figure 1. 

Reduced Model of Affective Empathy Predicting Envy and Envy Predicting 

Schadenfreude 

Subsequently, alexithymic traits, SP and SR were excluded from the latter model 

because they did not have any effect in the moral emotions whatsoever, resulting in a reduced 

model (Figure 2). This model also showed a significant fit to data, except for a poor chi-

square index (Table 1). Regressions weights are indicated in Figure 2. Although both the 

comprehensive and the reduced SEMs showed good fit indices, standard estimators for 

comparing models, namely AIC and BIC, were lower for the reduced SEM, pointing to it as 

the better model (Table 1). 

Simple Models 

The results just reported entail the possibility that affective empathy, which proved to 

be strongly directly or indirectly associated with most other domains, concealed additional 

associations between the cognitive domains and the moral emotions. For this reason, models 

were tested in which each cognitive domain independently predicted either envy or 

Schadenfreude. From this myriad of tests, affective empathy and SDO were found to 

independently predict envy, while SDO was found to independently predict Schadenfreude. 

These simple models showed a significant fit to data (Table 1). Regressions weights are 

indicated in Figure 3. 

Model of Affective Empathy and SDO Predicting Envy 

Finally, from the findings that affective empathy and SDO independently predict 

envy, a model including only these three variables was tested. When affective empathy and 

SDO were set to simultaneously predict envy, SDO was no longer a significant predictor of 
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envy (Figure 3D). For this model, two of three indices showed a significant fit to data, while 

the other weakened as compared with the simple models of affective empathy and SDO 

independently predicting envy (Table 1). Regressions weights are indicated in Figure 3D. 

Summarized Highlights 

Of the previous statistical analyses, the following findings are especially noteworthy. 

Affective empathy and SDO are significant positive and negative predictors of envy, 

respectively, while SDO and envy are significant negative and positive predictors of 

Schadenfreude, respectively. However, when all these significant predictors are put together 

in a model, only affective empathy is a significant predictor of envy, while only envy is a 

significant predictor of Schadenfreude (Figure 2).  

 

Discussion 

The main objective of this study was to find the significant predictors of envy and 

Schadenfreude among a set of cognitive domains with social, affective, and motivational 

nature. We found that affective empathy was a significant, positive predictor of envy, while 

SDO was a significant, negative predictor of this emotion. Also, envy was a significant 

positive predictor of Schadenfreude, while SDO was a significant negative predictor of 

Schadenfreude. As well as striking and counterintuitive, most of these results oppose our 

initial hypotheses and previous theoretical literature. We discuss these and additional results 

next. 

Confirmatory Factor Analyses 

Since the relevant empathy subscales did not collectively make a valid empathy 

factor, the affective and the cognitive subscales were grouped separately, resulting in a valid 

affective empathy factor and a valid cognitive empathy factor. This incidence is in line with 
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the previously reported (e.g. Shamay-Tsoory et al., 2009; Jones et al., 2010) distinction 

between affective and cognitive empathy components.  

The empathy factors did not include any IRI subscales for two reasons. First, the IRI 

subscales did not combine with EPT subscales to form satisfactory factors. Second, the 

factors that the IRI subscales alone formed had lower factor loadings than those exclusively 

formed by EPT subscales. As a possible explanation of why the IRI appears problematic, 

previous meta-analyses and large-scale investigations have recently found that self-report 

instruments are poorly correlated with the behavioral tests meant to measure the same 

construct (Dang et al., 2020). For example, scores on cognitive empathy self-report 

questionnaires have been found to be nearly uncorrelated with scores on cognitive empathy 

behavioral tests, with the questionnaire scores explaining only 1% of the variance of the task 

scores (Murphy & Lilienfeld, 2019). This discrepancy may occur because of an incompetence 

of individuals to assess their own empathy abilities (Murphy & Lilienfeld, 2019), a tendency 

of questionnaires to induce desirability bias (Baez et al., 2017) or simply because behavioral 

and self-report measures assess different aspects of the same construct (Dang et al., 2020). 

Model of Cognitive Domains Predicting Moral Emotions 

Our first SEM, in which all measured domains predict envy and Schadenfreude, came 

out as not significant. That is, all the goodness-of-fit indices for this model were poor. This 

poor fit is also evident in the fact that few factors emerged as significant in the prediction of 

envy and Schadenfreude. This finding disproved our initial hypothesis that all domains would 

be significantly associated with envy and Schadenfreude. Since envy strongly predicted 

Schadenfreude, we considered that this strong regression might have distorted the regressions 

of the cognitive domains onto these emotions. To put this idea to test, the subsequent two 

models were run. 
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Model of Cognitive Domains Predicting Envy and Model of Cognitive Domains 

Predicting Schadenfreude 

Both the SEM in which all measured domains predict envy and the SEM in which all 

measured domains predict Schadenfreude proved incorrect. Specifically, all the goodness-of-

fit indices for these models remained unsatisfactory. Again, the few significant predictors for 

the emotions are further evidence for the unsuitability of the models. With these models, it 

was confirmed that the strong association between envy and Schadenfreude did not distort or 

hide the relationships between the cognitive domains and the moral emotions.  

Comprehensive Model of Affective Empathy Predicting Envy and Envy Predicting 

Schadenfreude 

When the significant predictors from the previous models were taken into a new 

model predicting envy and Schadenfreude, only affective empathy remained a significant 

predictor of envy and only envy remained a significant predictor of Schadenfreude, so a 

model retaining these significant predictors was tested. For this model, relationships among 

the  domains, as reported in the literature, were specified to provide the model with a better 

fit to data. The chi-square p-value resulted significant, suggesting the model had an 

insignificant fit to data. However, this highly reported index is known to depict statistical 

significance inaccurately when used in large samples. Besides, a small root-mean-square 

error of approximation (RMSEA) index and a high comparative fit index (CFI) indicated the 

model had a statistically significant, acceptable fit to data.  

Unexpectedly, affective empathy came out as a strong, positive predictor of envy, 

meaning that higher affective empathy scores predict higher envy scores. This finding 

opposes our initial hypothesis that less empathy predicts less envy, as the theoretical literature 

has intuitively contended (Cikara et al., 2014; Baez et al., 2017c). However, such contentions 

have not been backed with experimental evidence. In fact, empathy and envy scores were 
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recently found to be uncorrelated (Gómez-Carvajal et al., 2020). A possible explanation for 

the counterintuitive relationship between affective empathy and envy found here is that 

empathy for others’ negative emotions, measured in this study, is a different process from 

empathy for other’s positive emotions, as has been suggested of late (e.g. Andreychik & 

Migliaccio, 2015; Morrison et al., 2016). In this context, affective empathy for others’ 

positive emotions is still expected to negatively predict envy, while this study may have just 

found evidence that affective empathy for others’ negative emotions actually increases envy. 

Even so, it is still surprising that a type of affective empathy promotes an antisocial emotion. 

This unexpected association may be accounted for by one the components of the affective 

empathy construct, personal distress. A magnified form of this component has already been 

linked with a reduced probability of displaying prosocial behavior (Tice et al., 2001), so 

heightened personal distress may indicate that the individual tends to experience excessive 

discomfort when faced with a perceived damage or threat. In this sense, when perceiving 

someone’s pain, the individual might engage in avoidance behavior, while in the case of a 

perceived social threat, the person might experience increased envy. 

In contrast, an expected finding was envy being a strong positive predictor of 

Schadenfreude. This relation was strongly supported by a recent extensive meta-analysis 

(Lange et al., 2018). It is logical for Schadenfreude to follow from envy because one 

constituent part of envy is a motivation to eliminate a difference with a socially superior 

person and a misfortune befalling the superior person contributes to satisfying that desire, 

resulting in joy, that is Schadenfreude.  

Reduced Model of Affective Empathy Predicting Envy and Envy Predicting 

Schadenfreude Simple Models 

From the last model, alexithymic traits and the motivational systems were excluded 

because they did not show any relationship to the moral emotions. This reduced model had a 
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statistically significant, acceptable fit to data, not much different from the previous model. 

Nonetheless, standard estimators for model comparison AIC and BIC were notably higher in 

the comprehensive model than in the reduced model, suggesting greater suitability for the 

latter. This implies that the specified relationship between alexithymia and motivation was 

not contributing importantly to the model fit. Furthermore, the AIC and BIC may indicate the 

reduced model is more adequate because both models had a similar fit, yet the reduced 

version had fewer elements, so it is more parsimonious. 

Simple Models 

As affective empathy holds a strong association with envy, which in turn is strongly 

associated with Schadenfreude, independent models were run in which each cognitive 

domain alone predicted either envy or Schadenfreude with a view to uncover possible 

additional associations. The only significant resulting models were affective empathy 

predicting envy, SDO predicting envy, and SDO predicting Schadenfreude. 

Contrary to our initial hypothesis, SDO was found to be a significant negative 

predictor of envy and Schadenfreude, meaning that higher SDO scores led to lower envy and 

Schadenfreude scores. However, the instrument measuring the moral emotions may have had 

an unforeseen effect on high-SDO participants. High-SDO individuals seek jobs that improve 

their social status (Pratto et al, 1994) and so they may perceive they have a high social status. 

Since the fictional characters involved in the scenarios intended to trigger envy and 

Schadenfreude were depicted as having an average social status, high-SDO participants are 

likely not to have felt similar to them. Faced with socially dissimilar peers, participants do 

not perceive a social threat and, consequently, experience less envy and Schadenfreude 

(Lange et al., 2018; van de Ven et al., 2014; Takahashi et al., 2009). In this sense, a high 

SDO may have had an unintended effect on how similar participants felt to the fictional 



25 

 

characters. At the same time, it remains unclear if SDO has any effect on the moral emotions 

when participants are presented with a character of similar social status. 

Not only did the previous models reveal significant associations between the 

cognitive domains and the moral emotions, the models have also provided evidence that the 

rest of the assessed domains are not significant predictors of envy or Schadenfreude. 

However, there are alternative explanations about these seemingly nonexistent associations. It 

may be that, to observe the impact of executive functions, theory of mind, alexithymic traits, 

and anhedonic traits on eliciting the moral emotions, there needed to be slightly more 

variation in the responses of participants to the respective tests. Specifically, the IFS and the 

RMET had consistently high scores, whereas the Hayling, the TAS-20, and the SHAPS had 

consistently low scores. Thus, it may have not been possible to observe how envy and 

Schadenfreude were affected by these domains when these take on low or high values, 

accordingly. As for moral reasoning, this domain may have not been assessed properly. The 

MDS, the instrument through which it was measured, may not evaluate every relevant aspect 

of the construct, since it ignores important dimensions of moral situations such as benefit 

recipient, evitability, and intention (Christensen et al., 2014). With regard to the motivational 

systems, the influence of these on envy and Schadenfreude may be too subtle to be detected 

in this study or the lone measuring device used may have a hidden flaw. That said, it is still 

possible that these apparently relevant domains have a negligible or nonexistent association 

with envy and Schadenfreude, as our results suggest. 

Model of Affective Empathy and SDO Predicting Envy 

Finally, a model was run of affective empathy and SDO simultaneously predicting 

envy. This resulted in SDO no longer being a significant predictor of envy. This result 

verifies that SDO had not appeared as significant in the previous models because affective 

empathy was also present in those models. In other words, it was found that affective 
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empathy and SDO are both predictors of envy, but when they are put together in a model, 

only affective empathy remains as the significant predictor. A possible explanation for this is 

that affective empathy and SDO account for nearly the same variance of envy. In turn, this 

might imply that SDO and affective empathy affected envy via a similar mechanism, with 

affective empathy also having an impact through a different mechanism, which might be why 

affective empathy continues to be significant when accompanied by SDO. However, it is not 

convenient to speculate yet about the shared mechanism in question, as the precise ways in 

which affective empathy and SDO influenced envy remain unclear. Similarly, SDO and envy 

may explain around the same variance of Schadenfreude, which might explain why SDO is 

not a significant predictor of Schadenfreude when accompanied by envy. 

Conceptual and practical implications of the study 

We proposed that a magnified perception of social damage or threat underlay the 

strong influence that affective empathy had over envy. This idea implies that how socially 

damaging or threatening a person perceives an event to be is one of the most important 

factors in the triggering of envy. Put another way, envy may be largely determined by such a 

cognitive evaluation, probably more so than other reported factors. If this hypothesis is 

further supported in the future, an implication might be that psychotherapy intended for the 

treatment of maladaptive envy should focus on moderating the perceptions of social damage 

or threat that the patient has in the face of social situations.  

This study contributed to the accumulating evidence that envy strongly predicts 

Schadenfreude. This indicates that envying someone makes it very likely to also feel 

Schadenfreude towards that person. Therefore, like envy, Schadenfreude may also be mainly 

determined by the perception of social damage or threat that someone represents. In this 

sense, psychotherapy oriented to treating problematic appearances of Schadenfreude might 
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also benefit from an effort to tempering the perceptions of social damage or threat that the 

patient has in social contexts. 

Strengths and limitations of the study 

This is the first study to explicitly investigate the associations among envy and 

Schadenfreude and socio-cognitive, cognitive, affective and motivational domains, As such, 

here is also unique evidence of affective empathy and SDO as predictors of envy, as well as 

envy and SDO as predictors of Schadenfreude. In addition to basic demographics, this novel 

study explored a set of eleven different, yet related constructs, comprised of moral emotions 

and cognitive domains of social, affective, and motivational quality in the same participants. 

It is useful to measure such a diversity of variables in the same investigation as it allows us to 

see how these variables relate to one another and behave in company of one another. 

Furthermore, this work benefits from a robust statistical paradigm, namely structural equation 

modeling, which is optimal for the analysis of multivariate models involving complex 

relationships between directly observed and indirectly observed variables (Stein et al., 2017). 

Also, our sample size is adequate to use this statistical model and detect important 

associations (Stein et al., 2017). Finally, the sample demographics were almost ideally varied. 

There was high variation and a wide range in participants’ age, with the vast majority of 

participants having completed at least secondary education. Socioeconomic status followed a 

normal distribution spanning across all social classes and the sample included about as many 

single as married individuals and nearly as many women as men. This strengthens the 

interpretations made from the findings, as there is a lower probability that they were biased 

by intervening demographics. 

However, this study has limitations to be noted. For one, we have not addressed the 

notion that socio-cognitive processes can be performed via one of two different systems, with 

one system being chiefly automatic and fast and the other being mostly deliberate and 



28 

 

effortful (Happé et al., 2017). This may imply that any socio-cognitive process has different 

characteristics and adequate ways to be measured depending on whether it is acting through 

one or the other system (Happé et al., 2017). What is more, it should be kept in mind that 

little agreement exists over the definition of the socio-cognitive processes and how they differ 

from one another (Happé et al., 2017), so these processes might be redefined, and our 

findings reinterpreted accordingly. Yet, despite this theoretical controversy, social cognition 

is enormously consequential and a commonplace theme across psychology and psychiatry 

(Green et al., 2015; Kilford et al., 2016), and will certainly continue to be. Additionally, most 

variables of the study were measured through only one instrument, so a complementary 

instrument could not offset any limitation or flaw from one of the instruments. Also, although 

the sample size of the study is adequately big, it may not be large enough to detect small 

effect sizes. Finally, another important consideration comes from the participants’ 

demographics. Participants were healthy Colombian adults, so caution must be taken in 

extrapolating the findings and its interpretations to different populations, including juvenile, 

psychiatric, or remarkably culturally different populations.  

Recommendations for future research 

This study has obtained puzzling results that dispute our initial hypotheses and 

previous theoretical literature on the topic. In particular, these challenging findings should be 

viewed as an opportunity to call into question empirically unsupported theorization about 

empathy as well as an opportunity to advance the knowledge about the other cognitive 

domains and moral emotions. To begin with, it may be convenient to consider the distinction 

between empathy for others’ positive emotions and empathy for others’ negative emotions 

with the objective of understanding better how empathy as a whole affects envy. In this 

sense, future studies may benefit from including measures of both types of empathy. Also, it 

is yet to be tested whether, as we proposed, personal distress is the underlying factor that 
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enables affective empathy to predict envy strongly and positively. If our hypothesis holds 

true, the concept of personal distress will deservedly draw much attention for the practical 

implications discussed earlier as well as interesting theoretical ramifications. As an initial 

step to verify this hypothesis, it should be clarified if personal distress played the major role 

that we propose rather than emphatic concern, which was the other component of affective 

empathy. It was striking to find that, against our hypotheses and current literature, SDO 

predict envy and Schadenfreude strongly and positively. However, as noted above, it remains 

unclear whether unanticipated variables intervened to distort such associations. In addressing 

the association between SDO, envy, and Schadenfreude, future studies should match 

participants with peers who are perceived to be socially equivalent. Finally, it is pressing to 

confirm if the measured cognitive domains, other than affective empathy and SDO, have 

inconsequential associations with envy and Schadenfreude, as our results suggest. When 

these domains are studied again in the future, the potential problems we pointed out for each 

domain should be addressed.  

 

Conclusion 

In this study, empathy was a recurring theme for the remarkable findings related to it. 

First, the statistical analyses led us to distinguish between affective empathy and cognitive 

empathy. Then, the incompatibility between self-report and behavioral measures of empathy 

directed us to only use the behavioral measure, which proved statistically better. Affective 

empathy resulted as a positive predictor of envy. We attributed this surprising result to the 

fact that we measured empathy for others’ negative emotions, rather than empathy for other’s 

positive emotions. Therefore, we recommended future studies may benefit from including 

measures of both types of empathy. It was still unexpected for a type of empathy to predict 

envy positively, so we proposed that the personal distress component of envy might underlie 
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this antisocial effect.  However, we underlined that future research should clarify if personal 

distress rather than emphatic concern is to hold responsible for the observed effect. This 

proposed personal distress effect may indicate that the intensity of a perceived social damage 

or threat is one of the most determining factors of envy. Consequently, moderating such 

perceptions may be attempted psychotherapeutically to treat maladaptive envy. 

SDO was another prominent subject in the investigation. SDO was found to be a 

negative predictor of envy and Schadenfreude. To account for this unexpected finding, we 

considered that high-SDO participants might have felt socially dissimilar to the fictional 

characters in the moral emotions test, so we advised that future investigation matches 

participants with peers perceived to be socially equivalent. Intriguingly, SDO predicted envy 

only when affective empathy was not simultaneously considered, which suggested both 

domains explained the same variance of envy and possibly shared a mechanism to impact 

envy. A similar situation may have happened with SDO and envy with regard to the 

prediction of Schadenfreude.   

As forceful literature anticipated, envy was found to be a positive predictor of 

Schadenfreude, which we contended to be logical given that a misfortune befalling a socially 

superior person satisfies the envious desire of socially equalizing the two parties. As affective 

empathy predicted envy, which in turn predicted Schadenfreude, we asserted that the 

intensity of a perceived social damage or threat is also one of the main triggers of 

Schadenfreude. Therefore, psychotherapy for treating problematic Schadenfreude might also 

benefit from addressing magnified perceptions of social damage or threat. 

Besides empathy and SDO, the measured domains were found to have null predictive 

power over envy and Schadenfreude. However, we cautioned that relevant associations may 

have not been found due to unforeseen intervening variables (SDO), a narrow score 
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distribution on tests (executive functions, ToM, alexithymia, and anhedonia), the inadequacy 

of the test (moral reasoning), and undiscerned limitations (motivational systems). Hence, we 

encouraged future research to beware these issues when studying these domains. 
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Tables 

Table 1  

Goodness-of-fit indices for the models 

Note. Structural equation modeling was used for the analysis. Bold indices signal statistical significance. RMSEA 

= root-mean-square error of approximation; CI = confidence interval; CFI = comparative fit index; AIC = Akaike 

information criterion; BIC = Bayesian information criterion; SDO = social dominance orientation. 
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Figures 

Figure 1 

Comprehensive model of affective empathy predicting envy and envy predicting Schadenfreude 

Note. This structural equation model predicts Schadenfreude from envy and envy from affective empathy. Significant relations 

between affective empathy and SDO with other cognitive domains are shown. Parameters presented are standardized linear 

regression coefficients. All parameters are significant at the .01 level. SP = sensitivity to punishment; SR = sensitivity to reward; 

SDO = social dominance orientation; ToM = theory of mind (measured through the “reading the mind in the eyes task” [RMET]); 

TAS1 = Toronto Alexithymia Scale’s difficulty in identifying feelings; TAS2 = Toronto Alexithymia Scale’s difficulty in describing 

feelings; TAS3 = Toronto Alexithymia Scale’s externally oriented cognition; Ede = deservingness dimension of envy; Ele = legality 

dimension of envy; Emo = morality dimension of envy; Sde = deservingness dimension of Schadenfreude; Sle = legality dimension 

of Schadenfreude; Smo = morality dimension of Schadenfreude; EPT1 = empathy for pain task question about empathic concern in 

the scenario with intentionally inflicted pain; EPT2 = empathy for pain task question about personal discomfort in the scenario with 

intentionally inflicted pain; EPT3 = empathy for pain task question about intentionality in the action in the scenario with intentionally 

inflicted pain; EPT4 = empathy for pain task question about perceived wickedness of the aggressor in the scenario with intentionally 

inflicted pain; EPT5 =  empathy for pain task question about perceived wickedness of the aggressor in the scenario with accidentally 

inflicted pain; IFS1 = INECO frontal screening’s Go/No-Go subtest; IFS2 = INECO frontal screening’s backward digit span subtest; 

; IFS3 = INECO frontal screening’s spatial working memory subtest; IFS4 = INECO frontal screening’s verbal inhibitory control 

subtest; Hayling = Hayling test 
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Figure 2 

Reduced model of affective empathy predicting envy and envy predicting Schadenfreude 

Note. This structural equation model predicts Schadenfreude from envy and envy from affective empathy. Significant relations 

between affective empathy and other cognitive domains are also shown. Parameters presented are standardized linear regression 

coefficients. All parameters are significant at the .01 level. SDO = social dominance orientation; ToM = theory of mind (measured 

through the “reading the mind in the eyes task” [RMET]); Ede = deservingness dimension of envy; Ele = legality dimension of envy; 

Emo = morality dimension of envy; Sde = deservingness dimension of Schadenfreude; Sle = legality dimension of Schadenfreude; 

Smo = morality dimension of Schadenfreude; EPT1 = empathy for pain task question about empathic concern in the scenario with 

intentionally inflicted pain; EPT2 = empathy for pain task question about personal discomfort in the scenario with intentionally 

inflicted pain; EPT3 = empathy for pain task question about intentionality in the action in the scenario with intentionally inflicted 

pain; EPT4 = empathy for pain task question about perceived wickedness of the aggressor in the scenario with intentionally inflicted 

pain; EPT5 =  empathy for pain task question about perceived wickedness of the aggressor in the scenario with accidentally inflicted 

pain; IFS1 = INECO frontal screening’s Go/No-Go subtest; IFS2 = INECO frontal screening’s backward digit span subtest; ; IFS3 

= INECO frontal screening’s spatial working memory subtest; IFS4 = INECO frontal screening’s verbal inhibitory control subtest; 

Hayling = Hayling test. 
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Figure 3 

Simple models of cognitive domains independently predicting envy or Schadenfreude 

Note. These structural equation models predict envy or Schadenfreude from affective empathy and/or SDO. Parameters presented 

are standardized linear regression coefficients. Bold parameters indicate statistical significance (at the .01 level, unless otherwise 

specified). Non-bold parameters are not statistically significant. Panel A: In this model, envy is predicted by affective empathy alone. 

Panel B: In this model, envy is predicted by SDO alone. Panel C: In this model, envy is predicted by both affective empathy and 

SDO. Panel D: In this model, Schadenfreude is predicted by SDO alone. SDO = social dominance orientation; Ede = deservingness 

dimension of envy; Ele = legality dimension of envy; Emo = morality dimension of envy; Sde = deservingness dimension of 

Schadenfreude; Sle = legality dimension of Schadenfreude; Smo = morality dimension of Schadenfreude. 

†p ≤.05 
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Supplementary material

Table 2 

Model of all measured cognitive domains predicting envy and Schadenfreude 

 

Note. This structural equation model predicts envy and Schadenfreude from 

all measured cognitive domains. Path diagram is not shown because the 

numerous arrows made the diagram difficult to understand. SP = sensitivity 

to punishment; SR = sensitivity to reward; SDO = social dominance 

orientation; ToM = theory of mind (measured through the “reading the mind 

in the eyes task” [RMET]); TAS1 = Toronto Alexithymia Scale’s difficulty 

in identifying feelings; TAS2 = Toronto Alexithymia Scale’s difficulty in 

describing feelings; TAS3 = Toronto Alexithymia Scale’s externally 

oriented cognition; Ede = deservingness dimension of envy; Ele = legality 

dimension of envy; Emo = morality dimension of envy; Sde = deservingness 

dimension of Schadenfreude; Sle = legality dimension of Schadenfreude; 

Smo = morality dimension of Schadenfreude; EPT1 = empathy for pain task 

question about empathic concern in the scenario with intentionally inflicted 

pain; EPT2 = empathy for pain task question about personal discomfort in 

the scenario with intentionally inflicted pain; EPT3 = empathy for pain task 

question about intentionality in the action in the scenario with intentionally 

inflicted pain; EPT4 = empathy for pain task question about perceived 

wickedness of the aggressor in the scenario with intentionally inflicted pain; 

EPT5 =  empathy for pain task question about perceived wickedness of the 

aggressor in the scenario with accidentally inflicted pain; IFS1 = INECO 

frontal screening’s Go/No-Go subtest; IFS2 = INECO frontal screening’s 

backward digit span subtest; ; IFS3 = INECO frontal screening’s spatial 

working memory subtest; IFS4 = INECO frontal screening’s verbal 

inhibitory control subtest; Hayling = Hayling test; SHAPS1 = The Snaith-

Hamilton Pleasure Scale’s sensory experience domain; SHAPS2 = The 

Snaith-Hamilton Pleasure Scale’s food/drink domain; SHAPS3 = The 

Snaith-Hamilton Pleasure Scale’s social interaction domain; SHAPS4 = The 

Snaith-Hamilton Pleasure Scale’s interests/pastimes domain; Id = 

impersonal dilemma; Pd = personal dilemma.
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Figure 4 

Model of all measured cognitive domains predicting envy 

Note. This structural equation model predicts envy from all measured cognitive domains. Parameters presented are standardized linear 

regression coefficients. Bold parameters indicate statistical significance (at the .01 level, unless otherwise specified). Non-bold parameters 

are not statistically significant. SP = sensitivity to punishment; SR = sensitivity to reward; SDO = social dominance orientation; ToM = 

theory of mind (measured through the “reading the mind in the eyes task” [RMET]); TAS1 = Toronto Alexithymia Scale’s difficulty in 

identifying feelings; TAS2 = Toronto Alexithymia Scale’s difficulty in describing feelings; TAS3 = Toronto Alexithymia Scale’s externally 

oriented cognition; Ede = deservingness dimension of envy; Ele = legality dimension of envy; Emo = morality dimension of envy; Sde = 

deservingness dimension of Schadenfreude; Sle = legality dimension of Schadenfreude; Smo = morality dimension of Schadenfreude; EPT1 

= empathy for pain task question about empathic concern in the scenario with intentionally inflicted pain; EPT2 = empathy for pain task 

question about personal discomfort in the scenario with intentionally inflicted pain; EPT3 = empathy for pain task question about 

intentionality in the action in the scenario with intentionally inflicted pain; EPT4 = empathy for pain task question about perceived wickedness 

of the aggressor in the scenario with intentionally inflicted pain; EPT5 =  empathy for pain task question about perceived wickedness of the 

aggressor in the scenario with accidentally inflicted pain; IFS1 = INECO frontal screening’s Go/No-Go subtest; IFS2 = INECO frontal 

screening’s backward digit span subtest; ; IFS3 = INECO frontal screening’s spatial working memory subtest; IFS4 = INECO frontal 

screening’s verbal inhibitory control subtest; Hayling = Hayling test; SHAPS1 = The Snaith-Hamilton Pleasure Scale’s sensory experience 

domain; SHAPS2 = The Snaith-Hamilton Pleasure Scale’s food/drink domain; SHAPS3 = The Snaith-Hamilton Pleasure Scale’s social 

interaction domain; SHAPS4 = The Snaith-Hamilton Pleasure Scale’s interests/pastimes domain. 

†p <.05 
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Figure 5 

Model of all measured cognitive domains predicting Schadenfreude  

Note. This structural equation model predicts Schadenfreude from all measured cognitive domains. Parameters presented are standardized 

linear regression coefficients. Bold parameters indicate statistical significance (at the .01 level, unless otherwise specified). Non-bold 

parameters are not statistically significant. SP = sensitivity to punishment; SR = sensitivity to reward; SDO = social dominance orientation; 

ToM = theory of mind (measured through the “reading the mind in the eyes task” [RMET]); TAS1 = Toronto Alexithymia Scale’s difficulty 

in identifying feelings; TAS2 = Toronto Alexithymia Scale’s difficulty in describing feelings; TAS3 = Toronto Alexithymia Scale’s 

externally oriented cognition; Ede = deservingness dimension of envy; Ele = legality dimension of envy; Emo = morality dimension of envy; 

Sde = deservingness dimension of Schadenfreude; Sle = legality dimension of Schadenfreude; Smo = morality dimension of Schadenfreude; 

EPT1 = empathy for pain task question about empathic concern in the scenario with intentionally inflicted pain; EPT2 = empathy for pain 

task question about personal discomfort in the scenario with intentionally inflicted pain; EPT3 = empathy for pain task question about 

intentionality in the action in the scenario with intentionally inflicted pain; EPT4 = empathy for pain task question about perceived wickedness 

of the aggressor in the scenario with intentionally inflicted pain; EPT5 =  empathy for pain task question about perceived wickedness of the 

aggressor in the scenario with accidentally inflicted pain; IFS1 = INECO frontal screening’s Go/No-Go subtest; IFS2 = INECO frontal 

screening’s backward digit span subtest; ; IFS3 = INECO frontal screening’s spatial working memory subtest; IFS4 = INECO frontal 

screening’s verbal inhibitory control subtest; Hayling = Hayling test; SHAPS1 = The Snaith-Hamilton Pleasure Scale’s sensory experience 

domain; SHAPS2 = The Snaith-Hamilton Pleasure Scale’s food/drink domain; SHAPS3 = The Snaith-Hamilton Pleasure Scale’s social 

interaction domain; SHAPS4 = The Snaith-Hamilton Pleasure Scale’s interests/pastimes domain. 

†p <.05 


