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Résumé 

L’empathie est une capacité humaine complexe qui permet de comprendre et même 

de partager les états affectifs d’autrui. Cette fonction comporte une composante affective, 

qui permet de ressentir à un degré moindre ce que l’autre ressent, ainsi qu’une 

composante cognitive, soit la capacité de prendre la perspective d’autrui et d’inférer ses 

états mentaux. Au plan cérébral, la résonance affective est sous-tendue notamment par le 

réseau de la saillance, incluant des régions tels le cortex cingulaire antérieur et l’insula 

antérieure. La composante cognitive est sous-tendue par le réseau de la mentalisation, 

comprenant entre autres le cortex préfrontal dorso-médian. Une distinction entre l’habileté 

(capacité maximale d’empathie d’un individu) et la propension (tendance à utiliser cette 

habileté) à l’empathie a été proposée. Cette distinction émerge du fait que la réponse 

empathique d’un individu n’est pas immuable et qu’elle peut être affectée par des facteurs 

individuels et contextuels. L’objectif général de la thèse était d’approfondir les 

connaissances théoriques, méthodologiques et empiriques des concepts d’habileté et de 

propension à l’empathie. Le premier chapitre de la thèse visait à mieux comprendre 

l’habileté et la propension à l’empathie par la modulation de facteurs contextuels, et à 

investiguer l’interaction entre ceux-ci et certaines caractéristiques individuelles. Par deux 

études comportementales, les résultats suggèrent qu’une consigne encourageant 

l’empathie et une charge cognitive augmentent l’empathie comparativement à une 

condition d’observation passive. Toutefois, cet effet était significatif seulement chez 

certains individus, notamment selon l’âge, les traits psychopathiques, autistiques, 

alexithymiques et d’empathie auto-rapportés, ainsi que chez les hommes pour la charge 

cognitive. Certaines personnes seraient donc moins stables dans le déploiement de leur 

empathie et auraient besoin de contextes spécifiques afin de l’utiliser pleinement. Afin de 

mieux comprendre les processus sous-tendant la propension à l’empathie, le deuxième 

chapitre de la thèse constitue une étude de neuroimagerie qui visait à mettre en lumière 

les patrons de connectivité cérébrale fonctionnelle associés aux composantes cognitive et 

affective de l’empathie selon certaines caractéristiques individuelles associées à la 

propension à l’empathie (c.-à-d., sexe et âge). Chez les individus ayant une forte 

propension à l’empathie (c.-à-d., adultes et femmes), les résultats ont montré que la 

connectivité cérébrale fonctionnelle du cortex préfrontal dorso-médian recrute des régions 

typiquement associées à la composante cognitive de l’empathie, tandis que celle issue de 

l’insula antérieure s’apparente aux régions qui sous-tendent les composantes cognitive et 
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affective de l’empathie. Ces patrons étaient toutefois différents chez les individus ayant 

une faible propension à l’empathie (c.-à-d., adolescents et hommes), pour qui la 

connectivité cérébrale entre les circuits de la saillance et de la mentalisation est diffuse et 

moins intégrée, ce qui contribuerait possiblement au fait qu’ils soient plus sélectifs dans le 

déploiement de leurs capacités empathiques. Finalement, le troisième chapitre de la thèse 

a permis d’approfondir les assises théoriques de l’empathie, notamment la définition du 

concept et de ses composantes, les notions d’habileté et de propension, ainsi que les 

méthodes auto-rapportées, comportementales, psychophysiologiques et de neuroimagerie 

afin de l’évaluer. Une revue exhaustive et quantitative des questionnaires qui existent afin 

de mesurer l’empathie a permis de mettre en lumière qu’alors que plusieurs auteurs 

considèrent l’empathie comme une capacité, les outils mesurent davantage la propension 

à l’empathie. Ce chapitre supporte l’idée que plusieurs outils actuellement utilisés afin de 

mesurer l’empathie ne sont pas optimaux et n’adressent pas l’ensemble des 

composantes; des recommandations afin d’améliorer la mesure de l’empathie ont donc été 

proposées. Un arbre de décision a également été proposé afin d’aider les futurs 

chercheurs à sélectionner l’outil le plus approprié selon leur question de recherche et les 

composantes de l’empathie qu’ils désirent évaluer. Somme toute, la thèse permet 

d’approfondir les connaissances théoriques et méthodologiques actuelles de l’empathie, et 

plus précisément les concepts peu explorés d’habileté et de propension à l’empathie. De 

plus, la thèse propose une mise à jour de la définition de l’empathie et un nouveau modèle 

théorique étape-par-étape plus holistique de ce concept, comportant plus de composantes 

et de construits liés à l’empathie. Ainsi, les résultats empiriques de la thèse et les aspects 

théoriques qui en découlent permettent d’accroître la compréhension de l’empathie dans 

le domaine des neurosciences cognitives et sociales, le tout dans l’objectif, encore 

utopique à ce jour, de la mesurer adéquatement et de l’optimiser chez les individus 

présentant une faible propension. 
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Abstract 

Empathy is a complex function that allows individuals to understand and even share 

the emotions and mental states of others. This function involves an affective component, 

which allows one to feel what the other feels, but to a lesser degree, and a cognitive 

component, which corresponds to the capacity to take the other’s perspective and to infer 

one's mental states. The cerebral network underlying the affective component of empathy 

overlaps with the salience network, including regions such as the anterior insula and the 

anterior cingulate cortex. The network underlying the cognitive component of empathy 

converges with the mentalizing network, including the dorsomedial prefrontal cortex. A 

distinction between the ability (maximum capacity of an individual) and propensity 

(tendency to use this ability) to empathize has been suggested. This distinction emerges 

from the fact that an individual's empathy can be affected by multiple individual and 

contextual factors. The main objective of the thesis was to deepen the theoretical, 

methodological and empirical knowledge on the concepts of ability and propensity for 

empathy. The first chapter of the thesis aimed for a better understanding of empathic 

ability and propensity by modulating contextual factors and investigating the interaction 

between these factors and certain individual characteristics. Using two behavioural 

studies, the results suggested that an instruction encouraging empathy and a cognitive 

load could increase empathy compared to a passive observation condition. However, this 

effect was significant only in some individuals, notably according to age, self-reported 

psychopathic, autistic, alexithymic and empathy traits, as well as men for the cognitive 

load. These individuals would thus be less consistent in the use of their empathy, using it 

fully only in some contexts. In order to better understand the processes underlying 

empathic propensity, the objective of the second chapter was to assess the cerebral 

functional connectivity patterns that covary with the cognitive and affective components of 

empathy, according to some individual characteristics that are associated with the 

propensity to empathize (i.e., age and sex). In individuals with a high empathic propensity 

(i.e., adults and women), the results showed that the functionnal connectivity of the 

dorsomedial prefrontal cortex recruited regions typically associated with the cognitive 

component of empathy, while the connectivity patterns of the anterior insula recruited 

regions that underlie the cognitive and affective components of empathy. These patterns 

were very different in individuals with a low empathic propensity (i.e., adolescents and 

men), for whom the connectivity patterns were diffuse and less integrated, which might 
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contribute to their weaker empathy in some situations. Finally, the third chapter of the 

thesis sought to deepen the theoretical foundations of empathy, in particular the definition 

of the concept and its components, the notions of ability and propensity, as well as the 

self-report, behavioural, neurophysiological and neuroimaging methods to evaluate it. A 

quantitative review of the questionnaires that exist to measure empathy was performed 

and highlighted that, while several authors view empathy as an ability, most tools actually 

measure the propensity to empathize. Thus, this chapter raised the idea that several tools 

currently used to measure empathy are not optimal and do not consider all components of 

empathy, as such recommendations to overcome these limitations were provided. A 

decision tree was also suggested to help future researchers in the selection of the most 

appropriate scale of empathy according to their research question and the components 

they wish to assess. Overall, the thesis deepened the current theoretical and 

methodological knowledge on empathy, and more precisely the concepts of ability and 

propensity to empathize. The thesis also suggested a novel definition of empathy and a 

more holistic step-by-step theoretical model of this concept, including more components 

and constructs related to empathy. Thus, the empirical results of the thesis, as well as the 

discussed theoretical aspects can be used to deepen the knowledge about empathy in the 

field of social and cognitive neuroscience, with the ultimate goal to adequately measure 

empathy and even optimize it in individuals with a low propensity.  
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Avant-propos 

Le présent ouvrage constitue une thèse par insertion d’article qui se décline en trois 

chapitres, en plus d’une introduction, d’une conclusion générale et d’une annexe. Les 

premier et deuxième chapitres de la thèse sont des articles empiriques issus des travaux 

réalisés dans le cadre du doctorat, intitulés respectivement I can but I shall not always be 

empathic et Functional connectivity patterns of trait empathy are associated with age and 

sex. Ces derniers ont fait l’objet de plusieurs communications orales et par affiches lors de 

congrès locaux, provinciaux et internationaux. L’article présenté au premier chapitre a été 

publié en août 2020 dans le journal Psychological Reports. L’article présenté au deuxième 

chapitre est présentement en révision (demande de corrections majeures) au journal Brain 

and Cognition. Le troisième chapitre de la thèse est une revue quantitative de la littérature 

intitulée The definition and measurement of empathy : A quantitative and comprehensive 

review qui sera prochainement soumise pour publication. La thèse comprend également 

une annexe composée d’un chapitre théorique qui porte sur un thème connexe au sujet de 

la thèse. Ce dernier s’intitule The neuroscience of interpersonal pain dynamics: The neural 

signature of empathy for physical pain... Not quite there yet! et parait dans l’ouvrage Social 

and interpersonal dynamics in pain: We don’t suffer alone publié par Springer International 

Publishing en juillet 2018. Outre la mise en page, l’ensemble des articles insérés dans la 

thèse est identique aux versions soumises et publiées. 

 

Les articles insérés dans la thèse ont été rédigés sous la supervision du Pr Philip L. 

Jackson, le directeur de la thèse, qui a encadré chacune des étapes de la recherche, de 

l’élaboration du devis expérimental à la publication. Je suis l’auteure principale de tous les 

articles présentés, pour lesquels j’ai effectué la recension des écrits, les analyses 

comportementales et de connectivité cérébrale fonctionnelle, l’interprétation des résultats, 

ainsi que la rédaction des manuscrits. Pour l’article empirique présenté au chapitre 1, j’ai 

également fait l’élaboration des devis de recherche des deux études expérimentales, ainsi 

que la majorité de la collecte de données. J’aimerais toutefois souligner l’apport de chacun 

des co-auteurs de l’article, soit Audrey Marcoux, Valérie Turcotte, Jamie Woods, Camille 

Rouleau et Frédéric Grondin pour leur contribution dans la collecte de données, ainsi que 

les discussions entourant l’interprétation des résultats et la révision du manuscrit. Jean 

Leblond, statisticien sénior au CIRRIS, et les étudiants du Service de consultation 

statistique de l’Université Laval ont également aidé dans l’élaboration du plan d’analyses 
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statistiques. Pour l’article empirique présenté au chapitre 2, j’ai analysé des données 

d’imagerie cérébrale de la banque de données du laboratoire. Dre Béatrice Tousignant a 

effectué la collecte de ces données dans le cadre de sa thèse doctorale (Tousignant, 

2017) et a aidé pour les aspects théoriques de cette étude, en plus de contribuer à la 

révision du manuscrit. Dre Isabelle Deschamps a été d’une aide inestimable afin de 

m’encadrer dans les analyses de connectivité cérébrale fonctionnelle et a révisé le 

manuscrit. Pour l’article théorique présenté au chapitre 3, Frédéric Grondin et Audrey 

Marcoux ont collaboré à l’analyse des questionnaires, la rédaction de certaines sections 

du manuscrit et à la révision de celui-ci. Pr Amélie Achim a aussi contribué aux 

discussions entourant cet article, ainsi qu’à sa révision. Finalement, pour le chapitre de 

livre présenté en annexe de la thèse, Aurore Meugnot a contribué à la rédaction du 

manuscrit, ainsi qu’à de nombreuses discussions théoriques.  
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Introduction générale 

L’empathie 

Définition générale 

« L’Homme est un être sociable; la nature l’a fait pour vivre avec ses semblables (Aristote, 

Éthique à Nicomaque, I, VII, 6) ».  

 

Écrite il y a des centaines d’années, cette citation célèbre est pourtant toujours 

d’actualité; l’être humain a besoin de relations sociales avec ses pairs pour perpétuer 

l’espèce et combler son désir d’affiliation. Ces relations sont favorisées par des habiletés 

sociales et des processus cognitifs complexes qui sont mis en œuvre lors des interactions 

sociales avec nos semblables. L’ensemble de ces processus réfère à la cognition sociale. 

Celle-ci permet à l’humain de percevoir, d’interpréter et de s’ajuster aux comportements et 

aux états affectifs d’autrui (Achim et al., 2020; Green et al., 2015; Kennedy & Adolphs, 

2012; Beauchamp & Anderson, 2010; Green et al., 2008). La cognition sociale s’illustre 

selon une conception hiérarchique débutant par la perception sociale, le traitement des 

émotions et le style attributionel, puis la résonance affective, la mentalisation et l’empathie, 

suivis des normes sociales et des processus moraux, jusqu’aux comportements 

prosociaux. Ces processus sont influencés par des fonctions neurocognitives et sont sous-

tendus par divers circuits cérébraux (voir Figure 1).  

Figure 1. Conception hiérarchique de la cognition sociale. Réimprimée de B. Tremblay et al., Social 

Neuroscience, APA, droits d’auteur (à venir; accepté), permission non requise par l’APA. 
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Parmi les processus de la cognition sociale, l’empathie est souvent considérée 

indépendamment puisque plusieurs chercheurs s’y attardent spécifiquement. L’empathie 

est considérée par certains comme étant ce qui permet aux communautés de rester 

ensemble, et l’une des fondations de notre identité et de notre réussite en tant qu’espèce 

(Zaki & Ochsner, 2013; de Waal, 2010). Il s’agit d’une disposition humaine fascinante qui a 

fait l’objet d’un intérêt grandissant auprès du grand public et dans maintes disciplines au 

cours des deux dernières décennies. Seulement en 2016, il y a eu trois fois plus d’articles 

scientifiques référant au terme empathie qu’entre 1900 et 1970 (Nelems, 2017). D’ailleurs, 

une recherche du terme « empathy » sur Google témoigne de cet engouement avec 28,3 

millions de résultats entre le 1er janvier et le 31 décembre 2020, soit plus de sept fois le 

nombre de résultats qu’entre 2000 et 2010 (2,13 millions). Il n’est donc pas étonnant que 

plusieurs disciplines aient proposé des définitions et conceptions théoriques qui leur sont 

propres.  

 

D’abord proposé par des philosophes, le terme empathie tient son origine du mot 

allemand einfühlung qui signifie « se sentir dans », dérivé du grec empatheia, qui évoque 

le fait qu’un observateur s’immerge complètement dans l’expérience affective d’autrui 

(Zaki, 2014; Lipps, 1903; Vischer, 1873). Dans le domaine de la psychologie, plusieurs 

psychologues influents, tels Sigmund Freud, Heinz Kohut et Carl Rogers, ont contribué à 

forger la définition aujourd’hui employée par le Manuel diagnostic et statistique des 

troubles mentaux (DSM-5; Gerdes, 2010). Selon ce manuel, l’empathie est définie comme 

la compréhension et la considération qu’un individu accorde à l’expérience et à la 

motivation de l’autre. Il s’agit aussi de tolérer les différences entre soi et autrui, puis de 

comprendre l’effet de ses propres comportements sur l’état d’autrui (American Psychiatric 

Association, 2013). L’empathie est considérée comme une qualité essentielle chez les 

intervenants. Elle contribuerait grandement à l’établissement et au maintien d’une bonne 

alliance thérapeutique, centrale à la réussite du traitement psychologique (Norcross, 2002; 

Bohart & Greenberg, 1997). En anthropologie, soit la science étudiant l’évolution de 

l’humain sur les plans morphologiques, évolutifs et culturels, l’empathie est considérée 

comme centrale aux interactions sociales et à l’affiliation entre les humains (Fields & 

Copp, 2015). D’ailleurs, selon cette approche, l’empathie serait basée sur les affinités que 

les gens ont ou croient avoir entre eux, c’est-à-dire que des individus partageant des 

histoires de vie similaires seraient plus empathiques les uns envers les autres 

(Macdonald, 1994; Eisenberg & Strayer, 1987). Le domaine des neurosciences cognitives 
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et sociales reprend une parcelle de chacune de ces définitions dans sa conception de 

l’empathie. Cette fonction y est généralement décrite comme la capacité naturelle de 

percevoir, de comprendre, de se représenter et même de partager jusqu’à un certain 

degré les états affectifs et mentaux d’autrui (Decety & Meyer, 2008; Decety & Jackson, 

2004). Cependant, il existe à ce jour peu de consensus dans les écrits quant à la 

conceptualisation de l’empathie dans le vaste domaine des neurosciences cognitives et 

sociales, et plusieurs revues des écrits ont été produites afin de mieux comprendre ce 

concept (p. ex., Decety, 2020; Bošnjaković & Radionov, 2018; Hall & Schwartz, 2018; 

Boyle et al., 2015; Neumann et al., 2015; Gerdes, 2010).`~~\`˙¥ Plusieurs chercheurs ont 

développé leur propre modèle théorique de l’empathie et les outils de mesure afin de 

tenter d’en comprendre les subtilités abondent (p. ex., de Waal & Preston, 2017; Bird & 

Viding, 2014; Engen & Singer, 2013; Bernhardt & Singer, 2012; Shamay-Tsoory, 2011; 

Singer, 2009; Decety & Jackson, 2004).   

 

L’empathie en neurosciences cognitives et sociales 

L’empathie : Un processus affectif et automatique. Certains auteurs conçoivent 

l’empathie comme une réaction automatique et ascendante (c.-à-d., bottom-up) en 

réponse aux émotions, sensations, états, expressions et comportements d’autrui (Goubert 

et al., 2005). Cette conception est centrale dans la « théorie des représentations 

partagées » et stipule que la perception de l’état d’un individu activerait automatiquement 

une représentation interne similaire chez l’observateur (de Waal & Preston, 2017; 

Prochazkova & Kret, 2017; Decety & Jackson, 2004; Decety & Sommerville, 2003; Preston 

& De Waal, 2002; Prinz, 1997; Hatfield et al., 1994). Initialement attribuée à des aspects 

moteurs (c.-à-d., système des neurones miroirs), cette théorie s’applique à d’autres 

modalités et à des émotions. Elle est parfois dépeinte comme un processus de résonance 

affective ou de contagion émotionnelle, soit une correspondance sensorielle, motrice, 

émotionnelle, physiologique et cérébrale entre deux individus (c.-à-d., une personne vivant 

l’état et un observateur; de Waal & Preston, 2017; Prochazkova & Kret, 2017; Preston & 

De Waal, 2002; Hatfield et al., 1994). Cette correspondance se manifesterait notamment 

par des indices non-verbaux (p. ex., imitation des expressions faciales et des mouvements 

non-verbaux, synchronisation physiologique, ton de voix, contact visuel; Prochazkova & 

Kret, 2017). Il convient de préciser que la résonance affective n’est pas la seule réponse 

d’un individu face à l’émotion ou la douleur d’autrui. D’autres états tels l’envie, la honte, la 
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jalousie, la culpabilité, la fierté, la schadenfreude ou la compassion peuvent aussi être 

évoqués (Stietz et al., 2019; Kanske, 2018; Cikara & Fiske, 2013).  

 

Encore aujourd’hui, la théorie des représentations partagées reçoit plusieurs appuis 

empiriques, particulièrement en ce qui a trait à l’empathie pour la douleur alors que 

maintes études ont trouvé des patrons d’activation cérébrale similaires entre l’expérience 

et l’observation de la douleur (p. ex., Lamm et al., 2011; Keysers & Gazzola, 2010; 

Botvinick et al., 2005; Jackson et al., 2005; Singer et al., 2004). Ce processus automatique 

est d’ailleurs souvent associé à la composante affective de l’empathie, qui permettrait à un 

individu de ressentir ce que l’autre ressent, mais à un degré moindre (Decety & Jackson, 

2004). Cependant, plusieurs chercheurs remettent en question cette théorie, de même 

que l’étendue du couplage entre l’état d’un individu et celui d’un observateur (p. ex., 

Prochazkova & Kret, 2017; Krishnan et al., 2016; Zaki et al., 2016; Van Overwalle & 

Baetens, 2009). Les paradigmes utilisés afin de mesurer cette composante affective 

consistent principalement à montrer des photographies ou des vidéos de membres du 

corps ou de visages affichant des expressions faciales de douleur à un observateur. 

 

L’empathie : Un processus cognitif et contrôlé. Certains auteurs considèrent 

l’empathie comme un concept majoritairement cognitif, soit un ensemble de processus 

cognitifs appliqués à des situations et des contextes sociaux. Cet aspect cognitif, parfois 

aussi appelé mentalisation ou « théorie de l’esprit (ToM)»1, constitue la capacité d’inférer 

et de prédire les émotions, les intentions, les croyances et les désirs d’autrui (Frith & Frith, 

2006; Decety & Jackson, 2004). Certains auteurs définissent d’ailleurs la mentalisation 

comme une composante exécutive qui administre les représentations simultanément 

activées par les interactions sociales (Brunet-Gouet et al., 2011). Il s’agit donc d’un 

ensemble de processus descendants (c.-à-d., top-down), complexes et qui nécessitent 

certains efforts (de Waal & Preston, 2017; Goubert et al., 2005; Decety & Jackson, 2004). 

Ce processus cognitif repose également sur certaines fonctions exécutives, telle la 

                                                
1 Les termes mentalisation et théorie de l’esprit sont utilisés de manière indifférenciée dans la 

thèse. Toutefois, certains chercheurs distinguent ces concepts, c’est-à-dire que la mentalisation 

constitue la tendance à utiliser un langage qui réfère aux états mentaux d’autrui, tandis que la 

théorie de l’esprit constitue l’habileté décrite ci-haut. 
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flexibilité mentale, permettant la prise de perspective d’autrui (c.-à-d., se mettre dans les 

souliers de l’autre; Healey & Grossman, 2018; de Waal & Preston, 2017; Decety & 

Jackson, 2004). En effet, afin d’adopter la perspective subjective d’autrui, un individu doit 

imaginer ce que l’autre ressent et lui attribuer une émotion, un désir, une croyance, etc. 

Ainsi, la personne doit imaginer ce qu’elle ressentirait elle-même dans cette situation, de 

par ses propres représentations physiologiques, sensorielles et émotionnelles (Decety et 

al., 2007; Goubert et al., 2005; Decety & Jackson, 2004). Certains auteurs établissent 

également une distinction entre la théorie de l’esprit cognitive et affective, de même que la 

prise de perspective cognitive et affective. La forme cognitive réfèrerait aux inférences 

quant aux croyances et pensées d’autrui, tandis que la forme affective serait spécifique 

aux émotions (Healey & Grossman, 2018; Shamay-Tsoory, 2011). Les paradigmes 

classiques utilisés pour mesurer la composante cognitive de l’empathie consistent 

généralement en de courts textes, des images, des bandes dessinées ou des vidéos 

(Achim et al., 2013). Les tâches les plus utilisées sont des tâches de faux pas (c.-à-d., 

comprendre ce qu’un personnage a fait d’inapproprié), les tâches de fausses croyances 

(c.-à-d., inférer les croyances d’un personnage sur les états mentaux d’un autre 

personnage) et les simulations d’interactions entre des individus ou des formes 

géométriques (p. ex., Thibaudeau et al., 2018; Achim et al., 2013; Dziobek et al., 2006; 

Baron-Cohen et al., 1999; Baron-Cohen, 1989). 

 

L’empathie : Intégration des aspects affectifs et cognitifs. Diverses écoles de 

pensée se confrontent quant à la terminologie et la définition du terme empathie, alors que 

ce mot est parfois utilisé comme un terme générique pour référer à plusieurs phénomènes 

connexes, mais distincts (Batson, 2009). D’ailleurs, certains chercheurs considèrent que le 

terme « empathie » devrait être utilisé afin de référer spécifiquement à un processus 

affectif, tandis que le processus cognitif devrait être appelé « prise de perspective ou 

théorie de l’esprit » (p. ex., Stietz et al., 2019; Kanske, 2018; Brown et al., 2017; Reiter et 

al., 2017; de Vignemont & Singer, 2006). Le rationnel appuyant cette distinction est que 

les processus affectifs et cognitifs peuvent être dissociés, puisqu’ils relèvent de 

mécanismes neurobiologiques partiellement distincts et que les performances aux tâches 

comportementales les évaluant ne sont pas nécessairement corrélées (Stietz et al., 2019; 

Kanske et al., 2015; Decety et al., 2015). L’utilisation de terminologies distinctes pour 

référer à chacun de ces processus permettrait donc une utilisation spécifique et 

indubitable de ces termes (Stietz et al., 2019). D’autres proposent même de bannir 
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l’utilisation du mot empathie, afin de référer directement et spécifiquement aux processus 

de bas niveau qui se regroupent afin de former l’empathie (p. ex., résonance affective, 

prise de perspective, compassion, etc.; Hall & Schwartz, 2018).  

 

Plusieurs auteurs considèrent toutefois qu’une combinaison de processus affectifs et 

cognitifs est essentielle à l’empathie, et c’est dans ce cadre théorique que s’inscrit la thèse 

(p. ex., Decety, 2020; de Waal & Preston, 2017; Shamay-Tsoory, 2011; Decety & Jackson, 

2004). D’ailleurs, une revue de littérature récente a permis de mettre en lumière quatre 

thèmes communs qui ressortent des revues de la littérature portant sur l’empathie. Ces 

thèmes impliquent que l’individu qui fait preuve d’empathie : 1) comprend, 2) ressent, et 3) 

partage les états d’autrui, tout en 4) maintenant la distinction soi-autrui (Eklund & 

Meranius, 2020). Une définition de l’empathie a été proposée par Cuff et ses 

collaborateurs (2016) après avoir examiné 43 définitions issues de travaux dans les 

domaines de la psychologie et des neurosciences cognitives et sociales :  

L’empathie est une réponse émotionnelle (affective), dépendante de 
l’interaction entre les dispositions de l’individu (trait capacities; dispositional 
empathy) et les influences situationnelles (state; situational empathy). Les 
processus empathiques sont enclenchés automatiquement, mais sont aussi 
modulés par des processus descendants contrôlés. L’émotion résultante est 
similaire à la perception (directement vécue ou imaginée) et la compréhension 
(empathie cognitive) qu’a l’individu du stimulus émotionnel, tout en 
reconnaissant que la source de l’émotion est extérieure à soi (Traduction libre 
de Cuff, Brown, Taylor, & Howart, 2016).  

 

Ainsi, tel que proposé par le modèle de Decety & Jackson (2004; Jackson et al., en 

préparation pour une mise à jour de ce modèle), les aspects affectifs et cognitifs sont des 

composantes essentielles à l’empathie qui peuvent sembler opposées, mais qui se 

complètent et se conjuguent afin de permettre une prise de décision adaptative et optimale 

(Decety, 2020). Selon ce modèle, l’empathie est une fonction multidimensionnelle 

complexe constituée de plusieurs processus interreliés dont certains sont davantage 

automatiques, tandis que d’autres sont plus contrôlés. Ainsi, afin d’être empathique, un 

individu doit avoir la capacité affective de partager l’expérience émotionnelle d’autrui, ainsi 

que l’aptitude cognitive d’inférer ses émotions et états mentaux, et de comprendre sa 

perspective (Melloni et al., 2014; Decety & Jackson, 2004). L’empathie requiert aussi une 

certaine conscience de soi afin de faire la distinction entre soi et autrui, ainsi qu’une 

capacité de régulation émotionnelle (décrite ci-bas) permettant de ne pas être envahi par 
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les émotions des autres (Decety et al., 2007; Decety & Jackson, 2004). Donc, le fait de 

simplement percevoir et reconnaitre qu’une personne ressent de la douleur en constatant 

qu’un clou est enfoncé dans son doigt ne constitue pas de l’empathie per se. Une 

personne doit également ressentir la douleur de la victime (à un degré moindre et sans la 

confondre avec la sienne) et être en mesure d’inférer ses émotions et états mentaux, sans 

toutefois se laisser envahir par ceux-ci. L’empathie est un donc un construit dynamique, 

susceptible à l’influence de plusieurs facteurs, qui émerge lors d’interactions dyadiques et 

qui peut mener à une intention prosociale motivant l’exécution d’un comportement d’aide 

(de Waal & Preston, 2017; Engen & Singer, 2013; Marcoux & Jackson, 2012; Batson, 

2011; Gerdes et al., 2010). 

 

La régulation émotionnelle. Des mécanismes de régulation émotionnelle sont 

essentiels pour une réponse empathique optimale, afin qu'une personne soit empathique 

au vécu d’autrui, sans toutefois être submergée par ses émotions et vivre de la détresse 

(Decety et al., 2007; Decety & Jackson 2004). À cet effet, la régulation émotionnelle vise 

l’atteinte d’un équilibre entre les composantes affectives et cognitives de l'empathie (voir 

Figure 2). Les stratégies de régulation émotionnelle seraient donc des processus visant à 

moduler la magnitude ou la nature de l’expérience émotionnelle, soit une façon plus 

contrôlée d’affecter l’automaticité de l’empathie (Zaki, 2014; Aldao et al., 2010; Diamond & 

Aspinwall, 2003; Gross, 1998). Ainsi, certaines stratégies peuvent être appliquées afin de 

prévenir, d’initier, d’éviter ou de moduler l’empathie dans certaines situations, selon la 

motivation de l’individu à être empathique (Zaki, 2014). Par exemple, une personne peut 

sélectionner les situations auxquelles elle souhaite s’exposer afin d’augmenter ou de 

prévenir son empathie (p. ex., choisir d’éviter de passer devant une personne sans-abri 

ou, à l’inverse, écouter un documentaire sur le génocide du Rwanda; Zaki, 2014; Iyendar 

& Kinder, 2010; Hodges & Biswas-Diener, 2007). La modulation de l’évaluation des 

émotions d’autrui constitue également une technique de régulation émotionnelle, alors 

qu’un individu peut augmenter ou diminuer son empathie en amplifiant ou en diminuant 

l’intensité ou la signification de l’émotion d’autrui (Jauniaux et al., 2019; Zaki, 2014; 

Sheppes & Gross, 2011). Une autre méthode de régulation émotionnelle souvent 

impliquée dans l’empathie est l’attention portée à la cible de l’empathie (Zaki, 2014); celle-

ci sera abordée plus en détail à la section Facteurs qui affectent la réponse empathique. 

Ainsi, il existe différents modèles de conceptualisation des mécanismes de régulation 

émotionnelle et ces stratégies peuvent être classées comme orientées vers les objectifs 
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(c.-à-d., goal-oriented), les besoins (c.-à-d., need-oriented) ou la personne (c.-à-d., 

person-oriented; p. ex., Morawetz et al., 2016; Koole, 2009; Gross & Thompson, 2007). La 

régulation émotionnelle implique également la distinction entre soi et autrui, c’est-à-dire 

que l’individu doit être conscient que les émotions et états de l’autre ne sont pas les siens 

(Cuff et al., 2016). Une absence ou une mauvaise utilisation des stratégies de régulation 

émotionnelle peuvent mener à de la détresse personnelle (aussi appelée détresse 

empathique). Il s’agit d’une réaction aversive et négative en réponse à la souffrance ou 

l’émotion d’autrui, qui pourrait mener à l’évitement et au retrait social (Segal et al., 2017; 

Singer & Klimecki, 2014). 

Figure 2. Les différentes composantes de l’empathie. 

 

Comportements prosociaux. Selon la conception de la cognition sociale comme un 

ensemble de processus hiérarchiques, une interaction sociale peut avoir comme finalité 

l’exécution d’un comportement d’aide sous-tendu par une motivation prosociale (appelé 

comportement prosocial dans la thèse; Zaki & Ochsner, 2012; Goubert et al., 2005). Un tel 

comportement, considéré comme la composante comportementale de l’empathie, 

constitue l’une des avenues possibles d’une réaction empathique et consiste en une 

variété d’actions visant à aider autrui en dépit de soi-même (Twenge et al., 2007; Batson & 

Powell, 2003). Certains auteurs considèrent qu’une réaction empathique pourrait mener à 

une préoccupation empathique ou un sentiment de compassion, menant à leur tour à la 

motivation altruiste de diminuer la détresse d’autrui, de l’aider et d’agir pour son bien-être 

(FeldmanHall et al., 2015; Decety et al., 2015; Singer & Klimecki, 2014; Goetz et al., 2010; 
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Eisenberg, 2000; Batson et al., 1987). L’empathie doit toutefois être distinguée de la 

compassion, de la préoccupation empathique ou de la sympathie, qui constituent une 

préoccupation pour l’autre dans une situation négative et de souffrance.  

 

Alors que plusieurs considèrent que les comportements prosociaux sont l’un des 

objectifs fondamentaux de l’empathie, cette relation n’est pas sans équivoque puisque 

l’empathie peut aussi mener à d’autres réactions comme la détresse personnelle (Decety 

et al., 2015). Ainsi, un comportement d’aide visant à diminuer la douleur d’autrui doit 

nécessairement être exécuté en raison d’une préoccupation empathique et d’une 

motivation fondamentalement prosociale afin d’être considéré comme un comportement 

prosocial (Decety et al., 2015; Jackson et al., 2015; Batson, 2011). À l’opposé, un 

comportement d’aide pourrait aussi être effectué sans considérer le bien-être d’autrui, 

mais plutôt pour en retirer des bénéfices personnels (p. ex., offrir son aide à quelqu’un afin 

de lui demander quelque chose en retour) ou pour diminuer sa propre détresse face à la 

souffrance d’autrui (Jackson et al., 2015; FeldmanHall et al., 2015; Zaki, 2014; Hein et al., 

2011; Cialdini et al., 1987). Alors que des études ont révélé une relation positive entre 

l’empathie et l’exécution de comportements prosociaux, l’importance de cette relation 

demeure ambigüe (Batson, 2011; Masten et al., 2011; Eisenberg et al., 2010; Hein et al., 

2010; Hoffman, 2000). Le fait de déployer ou non un comportement prosocial en réponse 

à la souffrance d’autrui serait grandement lié aux coûts et aux bénéfices associés à ce 

comportement (Berger et al., 2015). Puisqu’un comportement d’aide peut être sous-tendu 

par diverses motivations et qu’une motivation altruiste peut être inconsciente à l’individu 

lui-même, il est difficile de savoir si les comportements d’aide sont émis sur la base de 

motivations prosociales. Une mesure optimale permettrait d’évaluer le comportement 

manifeste, ainsi que les processus affectifs et cognitifs sous-jacents, ce qui n’est pas le 

cas de la plupart des mesures actuelles. Les questionnaires auto-rapportés sont parfois 

utilisés, de même que des tâches mesurant l’aide que des individus souhaitent apporter à 

des personnes dans le besoin notamment par des dons monétaires, des messages 

réconfortants, une inclusion sociale ou des gestes courtois (p. ex., ouvrir une porte, 

ramasser un objet échappé; Güroglu et al., 2014; Rameson et al., 2012; Masten et al., 

2011; Eisenberg et al., 2005).  
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La douleur comme moyen d’étudier l’empathie 
La douleur physique est une expérience sensorielle, cognitive, affective et sociale 

déplaisante, qui est associée à des dommages réels ou potentiels des tissus nerveux 

(Loeser & Treede, 2008; International Association for the Study of Pain, 1994). Il s’agit 

d’une expérience complexe et subjective, ayant comme fonction de protéger l’humain et 

d’assurer sa survie, et qui peut être communiquée par divers médiums, tels des cris, des 

gestes et des expressions faciales (Perl, 2007; Williams, 2002). Dans les écrits, plusieurs 

chercheurs ont étudié l’empathie au moyen de stimuli de douleur, sur des membres du 

corps ou des visages (Lamm et al., 2011). Des études montrent que les expressions 

faciales de douleur sont très efficaces afin de solliciter l’empathie, puisqu’elles constituent 

un moyen fort par lequel les individus transmettent leurs états internes, et par lequel ils 

sont captés (Bernhardt & Singer, 2012).  

 

Au plan cérébral, le réseau sous-tendant l’expérience de la douleur est relativement 

bien connu et les régions qui le sous-tendent sont communément appelées « matrices de 

la douleur » (p. ex., Garcia-Larrea & Peyron, 2013). Cette notion, proposée par Melzack 

(1990) sous le nom de Neuromatrix, soutient que plusieurs régions du système nerveux 

central s’activent ensemble pour produire l’expérience de douleur physique. Cette 

conception s’oppose au modèle Cartésien de la douleur, suggérant que la douleur est 

produite par un dommage tissulaire, puis est ensuite détectée par le système nerveux 

périphérique qui envoie des signaux de douleur vers le système nerveux central 

(Descarte, 1663). Les régions qui composent les matrices de la douleur sont : le cortex 

somatosensoriel primaire et secondaire, la portion ventrolatérale du thalamus et la portion 

dorsale de l’insula postérieure, ainsi que l’insula antérieure (AI), le cortex cingulaire 

antérieur (ACC), le cortex pariétal postérieur et cortex préfrontal médian (mPFC) (Garcia-

Larrea & Peyron, 2013; Lamm et al., 2011). Parmi ces régions, le cortex somatosensoriel, 

l’insula postérieure et le thalamus seraient liés à la composante sensori-discriminative de 

la douleur, permettant à un individu de percevoir la localisation et l’intensité de sa douleur. 

L’AI et l’ACC, qui ne s’activent pas exclusivement pour l’expérience de douleur, mais aussi 

dans plusieurs processus psychologiques et cognitifs, seraient associés à la composante 

affective de la douleur. Le mPFC serait quant à lui associé à l’intégration cognitive de la 

douleur (Garcia-Larrea & Peyron, 2013; Wager et al., 2013; Apkarian et al., 2011; Yarkoni 

et al., 2011; Baliki et al., 2006; Peyron et al., 2000; Treede et al., 1999). Plus récemment, 

un groupe de chercheurs a développé un algorithme d’apprentissage machine (machine 
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learning) permettant de mettre en évidence une signature neurologique de la douleur dans 

ces régions, qui serait spécifique à la douleur physique (Wager et al., 2013).   

 

Mesure de l’empathie 
Tel que précédemment mentionné, il existe de multiples définitions de l’empathie dans 

diverses disciplines, qui incluent l’une ou plusieurs des composantes définies ci-haut, ou 

même d’autres composantes n’ayant pas été abordées ici (p. ex., sympathie ou réactivité 

émotionnelle; Vossen et al., 2015; Baron-Cohen & Wheelwright, 2004). Ces nombreuses 

définitions ont aussi conduit plusieurs chercheurs à proposer des outils afin de mesurer 

l’empathie en recherche et en clinique. Les principales mesures qui sont employées sont 

les questionnaires auto-rapportés. En effet, plus de 80% des études sur l’empathie 

emploient ce type d’outils (Hall & Schwartz, 2018). Ces derniers ont l’avantage de mesurer 

un processus qui peut être difficilement appréciable par un observateur extérieur. 

Toutefois, ils reflètent seulement la perception d’un individu de sa propre empathie et sont 

sujets aux biais de désirabilité sociale (Hall et al., 2009). Les tâches comportementales, 

ainsi que les mesures neurophysiologiques sont aussi fréquemment employées. 

Étonnamment, les corrélations entre les différents types de mesures sont parfois absentes 

ou seulement faiblement positives (p. ex., Hodges & Wise, 2016; Mathur et al., 2010; Hall 

et al., 2009; Lawrence et al., 2004).  

 

Il peut donc être ardu de sélectionner le bon outil, puisque ce qu’ils mesurent 

réellement en ce qui a trait aux diverses composantes de l’empathie n’est pas toujours 

sans équivoque. La mesure de l’empathie est également compliquée par le fait que la 

réponse empathique d’un individu n’est pas immuable et qu’elle peut être affectée par 

plusieurs facteurs individuels, relationnels et contextuels (voir Annexe A pour une revue de 

plusieurs facteurs). En raison de tous ces défis et de la quantité accablante d’outils 

existants afin de mesurer l’empathie, le troisième chapitre de la thèse est consacré à 

établir une revue critique de la littérature portant sur les questionnaires auto-rapportés, les 

tâches comportementales, ainsi que les mesures psychophysiologiques et de 

neuroimagerie qui peuvent être employés afin de mesurer l’empathie. Également, afin de 

pallier les limites propres à chacune des mesures, les études expérimentales réalisées 

dans la thèse emploient toutes plus d’un type de mesures (c.-à-d., questionnaires auto-

rapportés, tâches comportementales et neuroimagerie).  
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Le cerveau social 
Le désir de mieux comprendre le cerveau humain, ainsi que les substrats cérébraux 

qui sous-tendent les fonctions cognitives et sociales n’est pas nouveau. L’hypothèse du 

cerveau social (social brain hypothesis) a été proposée afin d’expliquer l’importante taille 

du cerveau des primates et des humains proportionnellement à la taille de leur corps. 

Celle-ci suggère que la taille du néocortex aurait évoluée proportionnellement avec la taille 

et la complexité des groupes sociaux, afin que les stimuli sociaux soient traités 

adéquatement (Dunbar, 2003, 1992; Byrne & Whiten, 1988). En regard à la localisation 

des fonctions cognitives complexes, la phrénologie s’y intéressait déjà il y a plus de 200 

ans. Bien que plusieurs failles aient été mises en évidence quant à cette approche 

(Sabbatini, 1997), les phrénologistes évoquaient que les aires frontales sont peu 

développées chez les animaux dit « inférieurs » et que l’espace qu’elles occupent sur le 

cortex est proportionnel à l’émergence de fonctions intellectuelles plus élaborées : « les 

qualités communes à l’homme et aux animaux ont leur siège dans les parties latérales 

postérieures de la tête », tandis que « l’homme est d’autant plus intelligent que le cerveau 

antérieur et supérieur est plus développé » (Seron, 2009).  

 

Plusieurs observations et cas cliniques ont par la suite appuyé le rôle du lobe frontal 

dans les fonctions supérieures, ainsi que les fonctions sociales (p. ex., Welt, 1888). Parmi 

les cas cliniques célèbres se trouvent ceux des patients EVR et A ayant tous deux 

présentés des déficits sociaux à la suite de l’ablation d’une portion du lobe frontal (Seron, 

2009; Eslinger & Damasio, 1985; Brickner, 1952). Le cas le plus célèbre est sans doute 

celui de Phineas Gage, un contremaitre de chemin de fer ayant reçu une barre de fer au 

visage. Celle-ci pénétra sa joue droite, traversant les régions préfrontales ventro-médianes 

gauches, atteignant du même coup les réseaux de connectivité cérébrale fronto-temporo-

pariétaux, pour finalement ressortir par le haut de son crâne. À la suite de l’accident, le 

patient n’a pas eu de séquelles neurologiques, mais sa personnalité et ses 

comportements sociaux se sont radicalement modifiés, ce dernier étant devenu 

désagréable et désinhibé (van Horn et al., 2012; Harlow, 1848). Sur la base d’études 

lésionnelles comme celles-ci, l’idée d’un cerveau social, soit un ensemble de régions 

consacrées au traitement cognitif de l’information sociale, incluant le cortex orbitofrontal, 

l’amygdale et le cortex temporal, a été proposée (Brothers, 1990). Les méthodes de 

neuroimagerie modernes ont ensuite permis de bonifier les connaissances portant sur le 

cerveau social, et plus spécifiquement sur l’importance du cortex préfrontal médian, de 
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l’insula antérieure, du cortex cingulaire antérieur et postérieur, du précunéus, de la 

jonction temporo-pariétale et des pôles temporaux dans la cognition sociale (Green et al., 

2015; Zaki & Ochsner, 2012; Frith & Frith, 2007).  

 

L’acquisition de ces connaissances a été possible grâce au développement et au 

raffinement des méthodes de neuroimagerie qui connaissent une progression fulgurante 

depuis quelques années, notamment grâce à l’amélioration de la technologie et au désir 

perpétuel de mieux comprendre le cerveau. Deux types de techniques de neuroimagerie 

doivent être distingués, soit de type fonctionnel et structurel. L’imagerie structurelle a 

comme fonction d’étudier l’anatomie du système nerveux, tandis que l’imagerie 

fonctionnelle permet d’étudier l’activité cérébrale de façon dynamique; c’est cette dernière 

qui est employée dans la thèse. Il existe aussi plusieurs techniques d’imagerie cérébrale 

basées sur des technologies et des signaux différents (p. ex., tomographie par émission 

de positrons, diffusion tensor imaging, électroencéphalographie, imagerie spectroscopique 

proche infrarouge fonctionnelle; Centre intégré en neuroimagerie et neurostimulation de 

Québec, 2019; Bandettini, 2009). Parmi celles-ci, l’imagerie par résonance magnétique 

(IRM) est l’une des méthodes de neuroimagerie les plus employées, car elle permet 

l’acquisition de données structurelles et fonctionnelles. 

 

Imagerie par résonance magnétique fonctionnelle 
L’imagerie par résonance magnétique fonctionnelle (IRMf) est sans doute la méthode 

d’imagerie cérébrale ayant connu l’essor le plus important dans la dernière décennie (Zaki 

& Oschner, 2012). Il s’agit d’une technique de neuroimagerie non invasive qui permet 

d’évaluer indirectement les changements de l’activité cérébrale induits par des stimuli 

internes ou externes. Cette méthode s’appuie sur le principe du couplage neurovasculaire, 

c’est-à-dire le lien entre le système nerveux et le système vasculaire. Lors d’une tâche 

nécessitant la mise en place d’un processus (p. ex., tâche de reconnaissance visuelle), 

l’activation d’une région cérébrale sollicitée par ce processus entraine une augmentation 

du flux sanguin vers cette région, et une augmentation de la consommation d’oxygène par 

les neurones de cette zone. Ainsi, cette région est caractérisée par une augmentation du 

taux d’oxyhémoglobine (sang oxygéné) et une diminution relative du taux de 

désoxyhémoglobine (sang non oxygéné). Les changements d’oxygénation dans le sang 

peuvent ensuite être détectés par l’IRM en raison des propriétés paramagnétiques de 
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l’appareil. Cela constitue le signal BOLD (Blood oxygene level-dependant; signal 

dépendant du niveau d’oxygénation cérébrale), qui peut être lié à l’activation ou à la 

désactivation de certaines régions cérébrales lors de l’exécution d’une tâche ou même au 

repos. Les protocoles expérimentaux qui emploient cette méthode observent donc la 

différence dans le signal BOLD lors du contraste entre deux conditions (c.-à-d., une 

condition expérimentale et une condition contrôle). Ainsi, il est possible de déterminer les 

régions cérébrales qui sont plus ou moins activées dans la condition expérimentale 

comparativement à la condition contrôle, ce qui permet d’inférer les liens existant entre 

une région cérébrale et le processus sollicité par la tâche (Centre intégré en 

neuroimagerie et neurostimulation de Québec, 2019; Coll et al., 2014). 

 

Connectivité cérébrale fonctionnelle 
La connectivité cérébrale fonctionnelle au repos (resting-state) par IRM (rs-fMRI) est 

une méthode d’imagerie qui permet d’étudier l’activité interrégionale et intrinsèque du 

cerveau, et qui repose sur le même principe que l’IRMf. Cette méthode est relativement 

récente, ayant d’abord été mise en évidence par Biswal et ses collaborateurs (1995). Ils 

ont découvert un ensemble de régions du système moteur pour lesquelles les fluctuations 

du signal BOLD dans le temps étaient corrélées, et ce, dans les régions normalement 

activées lors d’une tâche de tapotement des doigts. Ces résultats ont ensuite été 

reproduits avec une variété de processus cognitifs et psychologiques (p. ex., Power et al., 

2014; Biswal et al., 2010). Plus précisément, cette méthode consiste à observer les 

fluctuations basses-fréquences du signal BOLD qui s’opèrent dans le temps au repos, 

c’est-à-dire lorsque l’individu n’effectue pas de tâche spécifique (Friston, 2011). Cela 

permet de déterminer les régions ayant des signaux qui sont synchronisés dans le temps; 

celles-ci sont alors considérées fonctionnellement connectées. À l’opposé, certaines 

régions ont des patrons de fluctuations inverses; elles sont considérées fonctionnellement 

déconnectées. Ainsi, les régions cérébrales qui sont sollicitées en même temps lors de 

diverses tâches, et qui interagissent donc souvent au niveau fonctionnel, s’associeraient 

pour former un réseau fonctionnel au repos, conservant une activité de basses fréquences 

similaire (Callard et Margulies, 2014; van den Heuvel et Sporns, 2013; Biswal, 2012; 

Rosazza & Minati, 2011; van den Heuvel & Hulshoff Pol, 2010). Ce principe repose 

sensiblement sur le fait que les neurones qui déchargent ensemble se connectent 

ensemble (« neurons that fire together wire together »; Hebb, 1949, bien que cette citation 

ait à l’origine été évoquée concernant la connectivité structurelle sous-jacente à la 
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mémoire). D’ailleurs, des études mettent en évidence une importante correspondance 

entre la connectivité fonctionnelle et structurelle de certaines régions, dont le cortex 

préfrontal médian (Tovar & Chavez, 2020).  

 

Le rs-fMRI est une méthode très informative qui est sujette à moins de biais que 

l’IRMf. Celle-ci permet en effet de mesurer les processus cérébraux sans être liée à des 

paradigmes expérimentaux spécifiques (voir Smitha et al., 2017 pour une recension des 

écrits sur le rs-fMRI et sa comparaison avec l’IRMf; Snyder & Raichle, 2012). Ainsi, son 

acquisition est plus facile et rapide, et peut être effectuée plus aisément avec des 

populations pour lesquelles la complétion de tâches peut s’avérer ardue (p. ex., enfants, 

individus ayant des atteintes neurologiques ou neuropsychologiques; Smitha et al., 2017). 

Deux types d’analyses sont fréquemment effectués : 1) les analyses par régions d’intérêts 

(seed-based analysis), qui seront employées dans la thèse, et 2) les analyses en 

composantes indépendantes (independant component analysis; Smitha et al., 2017; van 

den Heuvel et al., 2010). Les premières consistent à extraire le réseau fonctionnel 

connecté à une ou plusieurs régions d’intérêt sélectionnées a priori, notamment sur la 

base d’autres travaux. La modulation de la connectivité fonctionnelle de ce réseau par 

différentes variables d’intérêt (p. ex., les composantes cognitives et affectives de 

l’empathie) peut ensuite être investiguée. Les analyses en composantes indépendantes 

sont plus exploratoires et nécessitent l’identification de réseaux cérébraux d’intérêt, 

nommés des réseaux à grande échelle (large-scale networks). Plusieurs réseaux bien 

documentés ont été identifiés par cette méthode, ces derniers étant robustes et retrouvés 

par maintes études, ainsi que chez diverses populations (p. ex., Clemens et al., 2017; 

Wang et al., 2014; Cole et al., 2013; Biswal et al., 2010; van den Heuvel et al., 2010; 

Damoiseaux, 2006). Parmi ces réseaux à grande échelle se retrouvent les réseaux moteur 

et somatosensoriel (sensorimoteur), auditif, visuel, du contrôle exécutif (fronto-pariétal), de 

l’attention ventrale et dorsale, ainsi que les réseaux de la saillance et par défaut qui sont 

particulièrement d’intérêt pour la thèse (p. ex, Biswal et al., 2010; van den Heuvel et al., 

2010). Bien qu’il s’agisse de méthodologies différentes, des études suggèrent que la 

majorité des réseaux à grande échelle peut être identifiée robustement par les analyses 

par régions d’intérêts et par composantes (Raichle, 2015; Joel et al. 2011; Bluhm et al., 

2008).  
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Il s’avère donc complexe de bien comprendre les relations existantes entre le 

cerveau, la cognition et les comportements, puisque les fonctions cognitives sont sous-

tendues par plusieurs régions cérébrales, qui elles, supportent plusieurs fonctions. 

Plusieurs auteurs ont critiqué les études d’imagerie fonctionnelle basées sur des tâches 

qui tendent parfois à simplifier ces relations (p. ex., Kucyi & Davis, 2016; Rogachov, et al., 

2016; Wager et al., 2013). Le rs-fMRI tient davantage compte de cette complexité en 

considérant que les fonctions sont possibles grâce à des réseaux cérébraux en 

interaction. Cette méthode ne permet toutefois pas de prédire avec certitude l’engagement 

des réseaux investigués en contexte de tâche. De plus, des relations entre la connectivité 

fonctionnelle au repos et certains traits de personnalité, conditions neurologiques, déficits 

cognitifs et plusieurs autres variables ont été mis en évidence (p. ex., Song et al., 2008; 

Adelstein et al., 2011; Rosazza & Minati, 2011; Greicius, 2008). Cette méthode permet 

donc de mesurer l’activité du cerveau, son organisation fonctionnelle, ainsi que la 

modulation de celle-ci par différentes variables. Cette technique demeure toutefois peu 

utilisée en lien avec l’empathie, bien qu’elle permettrait d’en apprendre davantage sur les 

corrélats cérébraux de cette fonction (p. ex., Uribe et al., 2019; Oliveira Silva et al., 2018).  

 

Corrélats cérébraux de l’empathie  
Les méthodes d’imagerie cérébrale précédemment décrites ont permis de cerner les 

régions et les réseaux d’activation cérébrale sous-tendant la cognition sociale, et plus 

précisément l’empathie. L’empathie pour la douleur physique a été largement étudiée, 

beaucoup plus que l’empathie pour les émotions positives et négatives. Les études 

suggèrent des mécanismes communs aux différents stimuli (p. ex., Kogler et al., 2020; de 

Waal & Preston, 2017; Bzdok et al., 2012; Lamm et al., 2011). Il y aurait également une 

activation cérébrale similaire entre l’expérience et l’observation de la douleur, suggérant 

que la perception de la douleur chez autrui soit partiellement liée à la représentation 

mentale de sa propre douleur (Lamm et al., 2011; Krishnan et al., 2016). L’empathie 

relève toutefois de mécanismes plus complexes que cela; plusieurs autres régions 

cérébrales interagissent donc afin de produire une expérience empathique optimale. 
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La majorité des études ayant observé les réseaux cérébraux qui sous-tendent 

l’empathie s’est attardée aux régions liées aux composantes affectives et cognitives, en 

tentant d’établir les régions communes et distinctes entre celles-ci (voir Figure 3). En effet, 

il existe une dissociation importante entre les circuits cérébraux qui sous-tendent ces 

composantes et qui se manifeste très tôt dans le développement (Stietz et al., 2019; de 

Waal & Preston, 2017). Les circuits de la résonance affective, de la mentalisation et de la 

régulation émotionnelle sont décrits ci-dessous.  

 

Figure 3. Cette figure montre les régions typiquement activées lors des tâches sollicitant la 
composante cognitive de l’empathie (en gris), ainsi que la composante affective de l’empathie (en 
vert). Réimprimée avec permission de Copyright Clearance Center : Springer Nature, Nature 
Neuroscience, The neuroscience of empathy : progress, pitfalls and promise, Zaki, J. & Ochsner, K. 
N., droits d’auteur (2012). 

 

Circuit de la résonance affective 
Tel qu’évoqué ci-haut, certaines régions cérébrales s’activent tant pour l’expérience 

que pour l’observation de la douleur. Celles-ci constituent le circuit de la résonance 

affective, aussi appelé le circuit des représentations partagées (Fan et al., 2011) ou le 

système des neurones miroirs (Gallese, 2001; Rizzolatti et al., 1996). Les neurones 

miroirs, découverts par accident chez des macaques, constituent l’une des premières 

évidences neuroscientifiques supportant une activation cérébrale similaire lors de 

l’observation et de la performance d’une action (di Pellegrino et al., 1992). Bien que cette 

théorie soit aujourd’hui considérée trop simpliste afin d’expliquer l’empathie, ce principe 

demeure la pierre angulaire du circuit de la résonance affective. Ce circuit fait l’objet de 

plusieurs critiques. Par exemple, des chercheurs ont montré que même si des régions 

cérébrales similaires sont activées lors de l’observation et de l’expérience de douleur, ces 

activations auraient une séparabilité modifiable, suggérant des patrons cérébraux distincts 
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entre ces deux concepts (Krishnan et al. 2016; Zaki et al., 2016). Ainsi, la seule activation 

du circuit de la résonance affective n'implique pas nécessairement de l’empathie, puisque 

des processus plus contrôlés sont aussi requis (Jackson et al., 2015). 

 

Le réseau de la résonance affective comprend l’insula antérieure (AI), le cortex 

cingulaire antérieur (ACC), le lobule pariétal inférieur, la partie postérieure du sulcus 

temporal supérieur, le thalamus, le cortex orbitofrontal médian, le gyrus frontal inférieur 

(IFG), le cortex prémoteur, le cortex somatosensoriel, l’aire motrice supplémentaire, 

l’amygdale et le cortex préfrontal dorso-latéral (DLPFC) (Kogler et al., 2020; Jauniaux et 

al., 2019; de Waal & Preston, 2017; Kishnan et al., 2016; Lamm et al., 2011). Parmi ces 

régions cérébrales, certaines sont davantage associées à l'aspect sensori-discriminatif de 

la douleur (c.-à-d., cortex somatosensoriel, ACC, aire motrice supplémentaire, amygdale 

et IFG); tandis que d'autres sont associées à la dimension socio-affective de la douleur (c.-

à-d., ACC et AI) (p. ex., Jauniaux et al., 2019; de Waal & Preston, 2017; Corradi-

Dell'Acqua et al., 2016; Kishnan et al., 2016; Lamm et al., 2011). Le DLPFC serait quant à 

lui associé à la reconnaissance des expressions faciales des émotions (Conson et al, 

2015; Wang et al., 2014). 

 

Il y a un important chevauchement entre le circuit de la résonance affective et le 

circuit de la saillance (SN). Ce dernier est un important réseau à grande échelle, qui 

comprend entre autres l’ACC et l’AI, et qui contribue à l'intégration d'informations internes 

et externes sensorielles, cognitives et émotionnelles (Betti & Aglioti, 2016; Menon, 2015; 

Cauda et al., 2012; Cauda et al., 2010; Menon et Uddin, 2010; Craig & Craig, 2009). Un 

mauvais fonctionnement de ce réseau perturbe le fonctionnement d’autres réseaux à 

grande échelle, car il joue un rôle clé dans la régulation des changements dynamiques qui 

surviennent entre les réseaux. Le bon fonctionnement du circuit de la saillance est donc 

essentiel afin d’assurer la mise en place et le contrôle de divers processus cognitifs 

(Smitha et al., 2017; Uddin, 2015; Menon et Uddin, 2010). Ainsi, l’AI et l’ACC occupent 

des rôles primordiaux dans la résonance affective. 

 

Insula antérieure (AI). L’AI est un carrefour dans la médiation de plusieurs réseaux 

cérébraux fonctionnels et structurels, ainsi que pour plusieurs processus socio-

émotionnels (Cottam, 2018; Tian & Zalesky, 2018; Goulden et al., 2014; van den Heuvel & 
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Sporns, 2013; Cauda et al., 2012). Il s’agit d’une région impliquée dans l’empathie pour la 

douleur et diverses émotions, particulièrement celles ayant une valence négative (Fan et 

al., 2011; Lamm et al., 2011; Bzdok et al., 2012; Cauda et al., 2012; Mutschler et al., 2012; 

Seeley et al., 2012). L’activation fonctionnelle, ainsi que les aspects structurels (c.-à-d, 

morphométrie, épaisseur corticale) de cette région ont été corrélés avec diverses mesures 

de la composante affective de l’empathie (Eres et al., 2015; Bernhardt et al., 2014; 

Mutschler et al., 2013; Banissy et al., 2012; Chakrabarti et al., 2006; Singer et al., 2004). 

L’AI est aussi impliquée dans le traitement des émotions et de l’expérience émotionnelle 

per se, mais aussi dans une variété de processus cognitifs telles la mémoire de travail, la 

prise de décision et l’introception (Kurth et al., 2010; Craig & Craig, 2009; Price, 2000).  

 

Cortex cingulaire antérieur (ACC). L’ACC est impliqué dans le traitement des 

émotions et la résolution des conflits. Plus spécifiquement, la portion dorsale de l’ACC est 

associée avec le traitement des stimuli aversifs et émotionnellement conflictuels 

(Baumgartner et al., 2009; Liu et al., 2007).  

 

Circuit de la mentalisation 
Le circuit de la mentalisation est un ensemble de régions cérébrales qui sont 

impliquées dans la composante cognitive de l’empathie. Ce réseau implique notamment 

les pôles temporaux, le sulcus temporal supérieur, la jonction temporo-pariétale, le 

précunéus, le cortex cingulaire postérieur et le cortex préfrontal médian (mPFC), incluant 

ses divisions dorsale (dmPFC) et ventrale (vmPFC) (Kogler et al., 2020; Jauniaux et al., 

2019; de Waal & Preston, 2017; Morelli & Lieberman, 2013; Zaki & Ochsner, 2012; Van 

Overwalle & Baetens, 2009; D’Argembeau et al., 2007; Amodio & Frith, 2006).  

Il existe un important chevauchement entre les régions impliquées dans le circuit de la 

mentalisation et le circuit par défaut (DMN) (Raichle, 2015; Buckner et al., 2008; Raichle et 

al., 2001). Le DMN est le réseau à grande échelle ayant été le plus étudié jusqu’à 

maintenant et il comprend notamment le mPFC, la jonction temporo-pariétale et le cortex 

cingulaire postérieur. Il s’active au repos, lorsque l’individu ne s’implique pas dans une 

tâche spécifique, et se désactive lors de l’engagement de l’individu dans une tâche 

(Smitha et al., 2017; Raichle, 2015; Mars et al., 2012; Schilbach et al., 2008; Buckner et 

al., 2008). Il est également anti-corrélé (c.-à-d., corrélé négativement) avec les réseaux 

cérébraux qui s’engagent activement lors de diverses tâches (Raichle, 2015; Li, Mai & Liu, 
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2014; Mars et al., 2012; Schilbach et al., 2008; Buckner et al., 2008). Ce circuit est associé 

au vagabondage de l’esprit, aux pensées autoréférentielles et à la récupération 

d’informations autobiographiques, mais aussi au traitement des émotions, à la théorie de 

l’esprit et à la mentalisation (Raichle, 2015; Schilbach et al., 2008; Buckner et al., 2008). 

 

Cortex préfrontal médian (mPFC). Parmi toutes les régions impliquées dans le circuit 

de la mentalisation, il convient d’élaborer davantage sur les rôles du mPFC. En effet, le 

cortex préfrontal est essentiel dans l’empathie, alors que plusieurs des régions qui le 

composent occupent des fonctions spécifiques dans ce processus complexe. 

Particulièrement, la portion médiale du cortex préfrontal, le mPFC, constitue une région clé 

dans le traitement d’informations socio-émotionnelles, ainsi que pour une multitude de 

processus associés aux fonctions sociales supérieures, dont la cognition sociale (p. ex., 

jugements sociaux, attribution de croyances, mentalisation, prise de perspective) (Bzdok 

et al., 2013; Bzdok et al., 2012; Freeman et al., 2010; Mitchell, 2009; Van Overwalle, 2009; 

Shamay-Tsoory et al., 2006; den Ouden et al., 2005). Les divisions ventrale et dorsale du 

mPFC sont toutes deux associées au traitement de stimuli sociaux et émotionnels, ainsi 

qu’au traitement des visages (Bzdok et al., 2013). Plus spécifiquement, le vmPFC est 

impliqué dans la théorie de l’esprit affective et le traitement des récompenses. Le dmPFC 

est sollicité dans la composante cognitive de l’empathie, notamment pour les inférences 

concernant les états mentaux d’autrui, leurs croyances et leurs intentions (avec le sulcus 

temporal supérieur et les pôles temporaux), ainsi que pour la récupération en mémoire 

épisodique (Kogler et al., 2020; Bzdok et al., 2013; Van Overwalle & Baetens, 2009; 

Shamay-Tsoory, 2009; D'Argembeau et al., 2007; Frith, 2007; Saxe, 2006; Amodio & Frith, 

2006; Frith & Frith, 2006). Une étude a également montré que la connectivité cérébrale 

fonctionnelle du dmPFC est positivement corrélée à la prise de perspective et 

négativement corrélée avec la préoccupation empathique, confirmant l’importance de cette 

région dans la composante cognitive de l’empathie (Oliveira Silva et al., 2018). 

 

Circuit de la régulation émotionnelle 
Le circuit de la résonance affective et le circuit de la mentalisation ont été largement 

étudiés. La régulation émotionnelle constitue un champ de recherche à part entière, et les 

mécanismes communs et distincts qui sous-tendent ce processus pour diverses émotions, 

ainsi que pour la douleur demeurent mal compris (p. ex., Koole & Aldao, 2016; Gross, 
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2015; Ochsner & Gross, 2005). À ce jour, peu d’études ont investigué les réseaux de 

régulation émotionnelle spécifiques à l’empathie pour la douleur. Une méta-analyse a 

décrit un modèle cérébral de la régulation émotionnelle reposant sur trois réseaux 

distincts: Déploiement Attentionnel (Attentional Deployment), Connaissances et Évaluation 

(Knowledge and Appraisal), et Corps et Système de Réponse (Body and Response 

System) (Morawetz et al., 2017). Le Réseau du Déploiement Attentionnel serait activé 

dans les tâches où un individu tente de distraire son attention d'une situation donnée ou, 

au contraire, se concentre sur son contenu émotionnel (Gross & Thompson, 2007). Ce 

réseau implique principalement des régions cérébrales du réseau de l'attention, dont l'AI 

droite et l’aire motrice supplémentaire (Morawetz et al., 2017). Le Réseau des 

Connaissances et d’Évaluation s’active lorsqu’une personne tente de modifier la 

signification émotionnelle d’une situation (p. ex., en faisant une réévaluation de la situation 

ou en modifiant sa prise de perspective; Gross & Thompson, 2007). Ce réseau est 

principalement constitué de régions préfrontales (c.-à-d., DLPFC, dmPFC, cortex 

préfrontal ventro-latéral), ainsi que la jonction temporo-pariétale (Morawetz et al., 2017). 

Enfin, le Réseau Corps et Système de Réponse est activé lorsqu’une personne cherche à 

modifier l’expérience d’une situation émotionnelle par différents mécanismes (p. ex., 

suppression de la pensée; Gross & Thompson, 2007). Le réseau cérébral qui sous-tend 

ce système comporte de multiples régions, dont le cortex préfrontal ventro-latéral gauche 

et la jonction temporo-pariétale droite, puisqu’il sollicite également des fonctions cognitives 

complexes (Morawetz et al., 2017).  

 

En somme, l’empathie est un concept multidimensionnel essentiel aux interactions 

sociales qui repose sur des réseaux cérébraux qui permettent la mise en action et 

l’interaction entre les trois composantes principales de cette fonction. Les principaux 

réseaux cérébraux sont le circuit de la résonance affective pour la composante affective 

de l’empathie et qui chevauche le circuit de la saillance, le circuit de la mentalisation pour 

la composante cognitive et qui chevauche le circuit par défaut, ainsi que les réseaux sous-

jacents à la régulation émotionnelle, essentiels pour une réponse empathique optimale.  

 

Facteurs qui affectent la réponse empathique 
Bien qu’une portion de l’empathie soit automatique et que les humains soient 

spontanément sujets à enclencher ce mécanisme en réponse à la douleur ou aux 

émotions d’autrui, cette relation n’est pas systématique et équivalente chez tous. En effet, 
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l’empathie d’un individu n’est pas immuable et peut être affectée par divers facteurs, 

généralement divisés en trois catégories : les facteurs relatifs à la relation entre l’individu 

et la cible de l’empathie (facteurs relationnels), les caractéristiques propres à l’individu lui-

même (facteurs individuels) et le contexte dans lequel s’inscrit l’interaction empathique 

(facteurs contextuels). Ces facteurs peuvent affecter la réponse comportementale de 

l’empathie, ainsi que l’activation cérébrale qui en découle. De plus en plus d’études 

s’intéressent aux facteurs susceptibles d’affecter l’empathie, toutefois l’interaction qui 

existe entre eux demeure peu explorée. Certains facteurs relationnels, individuels et 

contextuels sont présentés ci-bas, puis le chapitre de livre présenté à l’Annexe A fait état 

de plusieurs autres facteurs qui affectent l’empathie pour la douleur aux plans 

comportemental et cérébral. 

 

Facteurs relationnels 
L'empathie est évoquée en contexte d’interactions sociales, et ce, peu importe 

qu'elles soient réelles ou imaginées, et qu’elles impliquent des personnes réelles, des 

animaux, des personnages fictifs, des personnages virtuels, etc. Les facteurs relationnels, 

inhérents à la relation existante entre un individu « empathique » et une « cible » de cette 

empathie, affectent donc le niveau d’empathie déployé par l’individu. Parmi ceux-ci se 

trouvent la similitude avec la cible de l’empathie (p. ex., groupe social, ethnie, sexe), 

l’amabilité de cette personne et la proximité avec la cible (Meyer et al., 2013; Sheng & 

Han, 2012; Hein et al., 2010; Singer et al., 2006). Par exemple, dans une étude d’IRMf, 

des individus coréens ont rapporté plus d’empathie au niveau comportemental, ainsi 

qu’une plus grande activation cérébrale de la jonction temporo-pariétale, une région clé du 

circuit de la mentalisation, lors de l’observation de situations de douleur sur des 

photographies d’individus coréens, comparativement à des photographies d’individus 

caucasiens (Cheon et al., 2011). 

 

Facteurs individuels 
Des facteurs individuels sont aussi susceptibles de moduler l’empathie de chacun. 

Des exemples de ceux-ci incluent : la culture (Cheon et al., 2013; 2011), la profession, 

dont l’expertise dans le domaine de la santé (Coll et al., 2017; Decety et al., 2010; Cheng 

et al., 2007), l’exposition à la douleur d’autrui (Jackson et al., 2017; Grégoire et al., 2016), 

l’expérience précédente avec la douleur et la capacité de ressentir sa propre douleur 

(Danziger et al., 2009) et le niveau de douleur de l’individu au moment de percevoir la 
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cible (Rütgen et al., 2015). L’âge, le sexe et certaines psychopathologies sont aussi 

associés à des variations d’empathie et seront des variables investiguées dans la thèse.  

 

Développement de l’empathie. Malgré la croissance fulgurante du nombre d’études 

portant sur l’empathie et ses substrats cérébraux au cours des deux dernières décennies, 

son développement, ainsi que ses fluctuations au cours de la vie demeurent des champs 

peu explorés. En effet, une grande proportion des études s’y attardant a été réalisée sur 

des échantillons d’adultes de la population générale, qui sont souvent recrutés sur un 

campus universitaire; ils sont donc majoritairement composés d’étudiants universitaires 

relativement homogènes et ayant un statut socioéconomique élevé (Hanel & Vione, 2016; 

Peterson, 2001). Ce constat signifie que l’empathie a été peu investiguée chez les adultes 

de plus de 30 ans, tandis que les études développementales se sont concentrées sur les 

enfants de 0 à 12 ans. Il existe donc peu de connaissances sur l’empathie des 

adolescents et des personnes âgées, bien qu’il s’agisse de périodes critiques pour le 

développement socio-affectif, étant marquées de changements sociaux, psychologiques, 

cognitifs et hormonaux importants (Riva et al., 2018; Forbes & Dahl, 2010).  

 

Les études portant sur le développement de l’empathie se sont particulièrement 

attardées à la composante cognitive de celle-ci, soit au développement de la 

mentalisation, alors que l’aspect affectif de l’empathie a été peu investigué. Jusqu’à 

maintenant, les écrits pointent vers une asynchronie du développement de l’empathie. En 

effet, la composante affective se développerait très tôt dans la vie, de sorte que les 

mécanismes qui sous-tendent la résonance affective et la contagion émotionnelle seraient 

déjà en place à la naissance, puis se raffineraient durant l'enfance et l’adolescence (Van 

der Graaf et al., 2014; Decety, 2010; Decety et Michalska, 2010; Dadds et al., 2008; Hart, 

1999; Haviland & Lelwica, 1987). De son côté, la composante cognitive de l’empathie 

amorcerait son développement plus tardivement dans l’enfance et ce dernier se 

poursuivrait tout au long de l’adolescence (Tousignant et al., 2018; Van der Graaf et al., 

2014; Decety, 2010; Eisenberg et al., 2005). Ces résultats suggèrent que des mécanismes 

primitifs associés à l’empathie seraient fonctionnels dès la naissance, et que ces derniers 

seraient éventuellement modulés par des mécanismes cognitifs plus complexes, 

permettant une empathie plus optimale (Tousignant et al., 2017).  
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L’adolescence serait donc caractérisée par un déséquilibre entre les composantes 

affective et cognitive de l’empathie. Paradoxalement, cette période entre l’enfance et l’âge 

adulte, souvent qualifiée d’ingrate, est marquée de changements importants au plan 

relationnel (p. ex., Beauchamp & Anderson, 2010; Dahl, 2004). En effet, la quête 

d’indépendance sociale y est notable, alors que les relations avec les pairs et le besoin 

d’appartenance sociale sont particulièrement saillants (Beauchamp & Anderson, 2010; 

Steinberg, 2005). Afin de naviguer avec succès durant cette période, de bonnes 

compétences sociales sont primordiales. D’ailleurs, selon le modèle SOCIAL, l’empathie 

serait parmi les facteurs-clés contribuant au développement des habiletés sociales et donc 

au bon fonctionnement social des individus (Beauchamp & Anderson, 2010). Il est donc 

d’intérêt de se pencher davantage sur le développement de l’empathie durant cette 

période. Comparativement aux adultes, les adolescents auraient moins tendance à 

prendre la perspective d’autrui et adopteraient moins de comportements prosociaux, 

notamment lors de tâches expérimentales simulant l’exclusion sociale de pairs (p. ex., 

Tousignant et al., 2018). Avec le développement cérébral, l’empathie solliciterait 

également moins l’activation de régions associées à la saillance et aux processus 

émotionnels de base (p. ex., amygdale et insula), au profit d’une activation préfrontale plus 

marquée (Decety et al., 2012). Il y aurait également une modification de la connectivité 

fonctionnelle entre les régions préfrontales et postérieures du réseau par défaut avec l’âge 

(p. ex., Decety et al., 2012; Bolling et al., 2011; Burnett & Blakemore, 2009). Ces 

modulations pourraient refléter la réorganisation synaptique du cortex préfrontal ayant lieu 

durant cette période (Blakemore, 2012; Crone & Dahl, 2012). Celles-ci pourraient ensuite 

mener à une meilleure automatisation des processus d’empathie et de mentalisation 

(Crone & Dahl, 2012). Plutôt qu’une incapacité à prendre la perspective d’autrui, l’une des 

interprétations de ces différences est que les adolescents auraient une moindre 

propension à considérer la perspective d’autrui et à être empathiques (Tousignant et al., 

2018). Ces résultats sont cohérents avec des modèles théoriques suggérant que la 

motivation, le contexte et la présence de pairs joueraient des rôles essentiels dans 

l’engagement des processus cognitifs lors de cette période (Somerville, 2013; Crone & 

Dahl, 2012). Ainsi, plutôt qu'une plus faible capacité d'empathie, les adolescents 

pourraient simplement être plus sélectifs quant au déploiement de celle-ci (p. ex., 

Tousignant et al., 2018; Dumontheil et al., 2010).  
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Sexe et genre. De son côté, le sexe et le genre constituent des facteurs pour lesquels 

l’effet sur l’empathie est le plus discuté, tout en étant parmis les plus controversés (voir 

Christov-Moore et al., 2014 pour une revue). Alors que certaines études obtiennent des 

résultats selon lesquels les femmes sont plus empathiques que les hommes, certaines 

études n’obtiennent aucune différence entre les sexes (p. ex., Simon et al., 2006; Baez et 

al., 2017). Au niveau comportemental, ces différences sont surtout retrouvées sur la 

composante affective de l’empathie, suggérant que les femmes auraient plus de 

préoccupation empathique et de résonance affective, alors que les résultats concernant la 

composante cognitive sont mixtes (Baez et al., 2017; Van der Graaf et al., 2014; Gardner 

et al., 2012; Yang et al., 2009; Kevrekidis et al., 2008). Cependant, ces différences sont 

très variables selon le type de mesure utilisée, alors qu’elles sont surtout retrouvées sur 

les mesures auto-rapportées (p. ex., Baez et al., 2017). Une hypothèse a été soulevée 

selon laquelle les stéréotypes sociétaux associés aux genres (c.-à-d., les femmes doivent 

être sensibles et se soucier des autres, tandis que les hommes doivent retenir leurs 

émotions et être durs à cuire) pourraient contribuer à ces différences sur les mesures 

auto-rapportées (Baez et al., 2017; Lewis et al., 2011; Prentice et Carranza, 2002). Ce 

manque de cohérence quant à l’empathie déployée selon les types de mesures pourrait 

aussi indiquer une différence entre les hommes et les femmes quant à la propension ou la 

tendance générale qu’ils ont à utiliser leur capacité d’empathie, plutôt qu’une différence 

quant à cette capacité en soi, alors que les hommes seraient plus sensibles à l’effet du 

contexte et plus sélectifs quant au déploiement de leur empathie (Moriguchi et al., 2014; 

Singer et al., 2006). Au niveau cérébral, en relation avec l’empathie, les femmes 

recruteraient davantage des régions associées aux émotions et à l'introception, comme 

l’insula, et elles auraient une plus forte connectivité fonctionnelle au sein du DMN (Zhang 

et al., 2018; Moriguchi et al., 2014; Allen et al., 2011; Derntl et al., 2010; Biswal et al., 

2010; Bluhm et al., 2008; Singer et al., 2006, mais voir Weissman-Fogel et al., 2010). De 

leur côté, les hommes s'appuieraient davantage sur des régions qui sous-tendent des 

processus cognitifs complexes et auraient plus de connectivité fonctionnelle au sein des 

circuits sensorimoteur et de la saillance (Filippi et al., 2013; Seeley et al., 2007; Lee et al., 

2005). 

 

Psychopathologies et autres conditions cliniques. Parmi les psychopathologies 

associées à des altérations de l’empathie se trouvent : la psychopathie (p. ex., Lockwood 

et al., 2013; Blair et al., 2005), l’alexithymie (p. ex., Cook et al., 2013), les troubles du 
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spectre de l’autisme (p. ex., Gillepsie et al., 2014; Baron-Cohen et Wheelright, 2004), la 

schizophrénie (p. ex., Green et al., 2015), plusieurs troubles de la personnalité (Marcoux 

et al., 2013), ainsi que la démence fronto-temporale (Snowden, 2018).  

 

Psychopathie. La psychopathie est un trouble caractérisé par un dysfonctionnement 

émotionnel, ainsi que des comportements antisociaux (Hare & Neumann, 2008; Hare, 

2006). Chez les individus atteints de psychopathie, la composante cognitive de l’empathie 

serait préservée, tandis que la composante affective serait délétère (Bird & Viding, 2014). 

En effet, ces individus ne présenteraient pas de déficits notables dans des tâches 

nécessitant la théorie de l’esprit, notamment d’inférer les états affectifs d’autrui à partir de 

photographies (Nentjes et al., 2015). Ils seraient donc conscients des états affectifs et 

mentaux d’autrui, mais ne les ressentiraient pas. Au plan cérébral, ils présenteraient une 

activation moindre de l’amygdale lors de tâches employant des stimuli de douleur, ainsi 

qu’une suractivation de certaines régions du circuit de la récompense (Marcoux et al., 

2013). Ces résultats suggèrent une diminution de la résonance affective et même des 

affects positifs en réponse à la détresse et la douleur d’autrui (Decety et al., 2013).  

 

Troubles du spectre de l’autisme. Les troubles du spectre de l’autisme sont des 

troubles neurodéveloppementaux qui se manifestent entre autres par des déficits de 

communication sociale et d’interactions sociales, ainsi que des comportements, des 

activités et des intérêts restreints (American Psychiatric Association, 2013). Ces individus 

présenteraient notamment des déficits d’empathie (Baron-Cohen & Wheelwright, 2004), 

qui seraient plus importants pour la composante cognitive (p. ex. Gillepsie et al., 2014; 

Lockwood et al., 2013; Frith & Happé, 2005). Ils auraient donc des difficultés à inférer les 

états mentaux d’autrui, mais seraient possiblement caractérisés par une motivation sociale 

moindre (Bird & Viding, 2014; Jones et al., 2010). Les écrits concernant la composante 

affective de l’empathie sont toutefois disparates, puisque certains auteurs affirment que 

cette dernière serait préservée chez les individus ayant un trouble du spectre de l’autisme, 

tandis que d’autres suggèrent plutôt une atteinte de ce processus. Des données 

contradictoires sont d’ailleurs obtenues quant à la réponse cérébrale dans les régions 

sous-tendant la composante affective de l’empathie, telle l’insula antérieure (Gu et al., 

2015; Silani et al., 2008).  
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Alexithymie. L’alexithymie est une difficulté à identifier, décrire et exprimer ses 

propres états affectifs, à différencier ses sentiments des sensations corporelles ressenties 

lors de l’activation émotionnelle, ainsi qu’une tendance à adopter une pensée orientée 

vers l’extérieur (Nemiah et al., 1976; Sifneos, 1973). Cette condition a été associée à 

plusieurs troubles dont les troubles alimentaires, les troubles à symptomatologie 

somatique et, à forte prévalence (environ 50%), les troubles du spectre de l’autisme (Bird 

& Cook, 2013; Hill et al., 2004; Nemiah et al., 1976). L’empathie est altérée chez ces 

individus, ce qui serait partiellement explicable par le fait que ces individus n’ont pas de 

représentations accessibles de leurs propres états affectifs, ce qui constituerait un 

prérequis afin de percevoir, d’identifier, puis de partager ceux d’autrui (Bird & Viding, 

2014). Ainsi, la composante affective de l’empathie serait particulièrement atteinte dans 

cette condition, mais la composante cognitive serait également altérée (Saito et al., 2016; 

Grynberg et al., 2010; Moriguchi et al., 2006). Ces déficits seraient notamment associés à 

l’activation de l’insula antérieure, une région importante pour la composante affective de 

l’empathie (Bird et al., 2010; Silani et al., 2008), ainsi que des régions de la matrice de la 

douleur (Moriguchi et al., 2006). 

 

Facteurs contextuels 
Les derniers types de facteurs qui seront abordés sont les facteurs contextuels, soient 

ceux qui sont inhérents au contexte au sein duquel se déroule une interaction empathique. 

En effet, certains contextes favorisent une réponse empathique plus optimale, tandis que 

d’autres sont défavorables à l’empathie. Par exemple, l’empathie est diminuée dans un 

contexte où le fait d’en éprouver implique des coûts monétaires ou temporels pour 

l’individu (Zaki & Ochsner, 2012; Neumann et al., 2011; Lamm et al., 2007; Jackson et al., 

2006), dans un contexte de manque de sommeil ou de pression de performance 

(Neumann et al., 2011; Hojat et al., 2009), ainsi que dans un contexte où la cible 

empathique est jugée responsable de sa condition (p. ex., Cui et al., 2015). À l’opposé, le 

fait d’avoir un sentiment de contrôle envers la douleur d’autrui est associé à une plus 

grande empathie (p. ex., De Coster et al., 2014; Neumann et al., 2011). 

 

Motivation. La motivation d’un individu à être empathique dans une situation donnée 

est fort susceptible d’affecter l’empathie déployée (Zaki, 2014). En effet, une personne 

peut choisir d’être empathique ou non pour une panoplie de raisons. Par exemple, un 
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individu peut être empathique afin d’accéder aux ressources d’autrui, et donc en retirer 

des bénéfices personnels, tandis qu’il peut aussi le faire par altruisme, en réponse au 

besoin d’autrui. Une personne peut aussi décider de ne pas faire preuve d’empathie dans 

une situation, simplement parce qu’elle n’en a pas envie ou parce que cela nuirait à 

l’atteinte d’un objectif conflictuel (p. ex., un acte criminel; Keysers & Gazzola, 2014).  

 

Attention. L’attention accordée aux stimuli affecte aussi l’empathie (Morelli & 

Lieberman, 2013; Gu & Han, 2007). L'attribution de ressources attentionnelle vers les 

émotions et les états mentaux d’autrui est suggérée comme le premier pas d’une cascade 

empathique (Kang et al., 2017).  

 

Consigne. L’un des moyens afin de manipuler les ressources attentionnelles d’un 

individu lors d’une tâche d’empathie consiste à moduler la consigne entourant la 

présentation des stimuli (Melloni et al., 2014; Raz et al., 2014). En effet, le fait de donner 

des consignes spécifiques aux participants est associé à des modulations quant à la 

réponse comportementale et cérébrale de l’empathie. Par exemple, la réponse cérébrale 

lors d’une tâche d’observation de la douleur varie en fonction que l’individu reçoive 

l’instruction de prendre sa propre prise de perspective ou celle d’autrui (p. ex., Lamm et 

al., 2007; Jackson et al., 2006). Lorsqu’un individu adopte sa propre perspective, 

l’activation cérébrale est davantage retrouvée dans les régions qui sont recrutées lors de 

l’expérience de la douleur, tandis qu’elle se retrouve surtout dans les régions associées au 

traitement affectif de la douleur lors de la prise de perspective d’autrui (Jackson et al., 

2006). Également, la réponse cérébrale face à la douleur d’autrui est modulée selon qu’un 

individu évalue l’aspect sensoriel ou affectif de la douleur, alors que l’activation est plus 

importante dans les régions cérébrales sous-jacentes à l’expérience de la douleur pour le 

premier (Lamm et al., 2007). 

 

Une instruction explicite d’être activement empathique lors d’une tâche pourrait 

également accentuer la mobilisation des ressources cognitives, accroître l'attention portée 

envers la cible, et ainsi améliorer les réponses empathiques envers celle-ci (p. ex., 

Rameson et al., 2012; Sheng et Han, 2012; Sierksma et al., 2015; Drayton et al., 2018). 

Par exemple, une instruction encourageant l'empathie réduirait les biais de préjugés 

raciaux lors d’une tâche sollicitant l'empathie pour la douleur (Sheng et Han, 2012; 



 
 

 
 

29 

Drwecki et al., 2011) et renforcerait l’imitation de la réponse lors de l’observation de 

douleur (Galang et Obhi, 2019). L’étude de Meffert et ses collaborateurs (2013) est 

particulièrement intéressante concernant l’effet d’une consigne sur la réponse cérébrale 

de l’empathie. Ils ont comparé des sujets contrôles à des individus ayant de la 

psychopathie lors de l’observation de vidéos présentant divers scénarios émotionnels 

sous deux conditions : une consigne d’observation des scénarios, et une consigne 

encourageant les participants à ressentir ce que la personne ressent dans les vidéos 

présentées. Leurs résultats montrent que l’activation de plusieurs régions cérébrales liées 

à l’empathie (c.-à-d., cortex prémoteur, cortex somatosensoriel, ACC, AI, amygdale) est 

réduite chez les individus présentant de la psychopathie en comparaison avec les sujets 

contrôles lors de l’observation des scénarios, mais ces différences s’atténuent avec la 

consigne d’être empathique. Les régions alors activées chez les individus ayant de la 

psychopathie sont davantage liées à la mentalisation (c.-à-d., mPFC, pôles temporaux) et 

la réévaluation délibérée (c.-à-d., DLPFC, gyrus angulaire). Ces résultats appuient les 

théories suggérant que l’empathie repose partiellement sur des mécanismes délibérés et 

que l’attention prêtée à l’émotion présentée puisse partiellement l’influencer (Keysers & 

Gazzola, 2014).  

 

Charge cognitive. L'architecture cognitive humaine est composée de ressources 

attentionnelles limitées, ainsi l'exécution conjointe de plusieurs tâches pourrait nuire à 

l'empathie (Blakely et al., 2016). Cette notion émane de la Théorie de la Charge Cognitive 

(Paas et al., 2004) et s’appuie sur la mémoire de travail; une fonction cognitive possédant 

une capacité limitée à emmagasiner temporairement les informations et les manipuler en 

vue d’accomplir des tâches complexes (Baddeley, 1992). Selon cette théorie, une charge 

cognitive pourrait avoir un effet délétère sur l’empathie des individus. Pourtant, peu 

d'études ont directement testé l'impact d'une charge cognitive sur l'empathie, malgré les 

coûts démontrés d'une charge cognitive sur plusieurs processus psychologiques (p. ex., 

van Merriënboer & Sweller, 2005). Par exemple, des études employant l'IRMf et l'EEG ont 

montré que l'activité cérébrale associée à l'empathie pour la douleur d’autrui est modulée 

lorsque les participants doivent prêter attention à des stimuli de la douleur plutôt que 

d'effectuer une tâche de comptage qui les distrait de ces stimuli (Fan & Han, 2008; Gu & 

Han, 2007).  
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Hiraoka et Nomura (2016) ont montré que la mémorisation d’une séquence de huit 

lettres (comparée à une séquence de deux lettres) pendant l’écoute de pleurs de 

nourrissons réduit l’intention des femmes de prendre soin d’un enfant en détresse. 

Toutefois, la préoccupation empathique auto-rapportée sur un questionnaire agit comme 

un médiateur de cette relation, étant positivement associée à l’intention de prendre soin 

d’un enfant. Une autre étude a révélé que les femmes sont marginalement moins 

disposées à aider d’autres femmes en détresse sous l’effet d’une charge cognitive élevée 

(comparativement à une charge cognitive faible), alors qu’une attention accrue est portée 

à la charge cognitive (Meiring et al., 2014). Toutefois, cet effet n'a pas été observé sur la 

réponse empathique. Ces études suggèrent un effet potentiellement néfaste d’une charge 

cognitive sur les processus empathiques, qui pourrait être influencé par les traits 

empathiques auto-rapportés. Cependant, aucune de ces études n'a explicitement évalué 

cet effet sur l'empathie pour la douleur chez les hommes et les femmes. 

 

Les études de Rameson et collaborateurs (2012), et de Morelli & Lieberman (2013) 

sont particulièrement pertinentes en lien avec les effets de la présentation d’une consigne 

et d’une charge cognitive sur l’empathie. Ils ont présenté des images d’individus vivant des 

situations anxiogènes, de tristesse et de joie (seulement tristesse dans la première étude)  

à des participants et leur ont demandé d’évaluer leur empathie selon trois conditions : 

observation passive, empathie active et mémorisation d’une séquence de chiffres. Leurs 

résultats indiquent qu’une charge cognitive est associée à moins d’empathie qu’une 

consigne sollicitant l’empathie. L’activation cérébrale dans certaines régions typiquement 

associées à l’empathie (c.-à-d., vmPFC, dmPFC, mPFC, jonction temporo-pariétale, 

amygdale, précuneus, sulcus temporal supérieur et pôles temporaux) est diminuée sous 

l’effet d’une charge cognitive comparativement aux autres conditions, tandis que l’AI et 

l’aire septale sont activées de façon consistante entre les conditions. Cet effet n’est pas le 

même sur tous, alors que l’empathie est préservée malgré la charge cognitive chez les 

individus ayant une forte empathie auto-rapportée (Rameson et al., 2012).  

 

La douleur n’était pas incluse parmi les émotions présentées dans les études ci-haut. 

Pourtant, il s’agit d’un état unique et distinct des autres émotions, qui constitue un stimulus 

saillant pour induire une réponse empathique (Czekala et al., 2015; Giummarra et al., 

2015; Kappesser et Williams, 2002). Bajouk et Hansenne (2018) ont donc tenté de 

reproduire les résultats d’études précédentes (c.-à-d., Rameson et al., 2012; Morelli & 
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Lieberman, 2013), avec des expressions faciales de douleur. Des femmes ont effectué 

une tâche d’empathie selon l’une des deux conditions suivantes : consignes encourageant 

l’empathie active ou mémorisation d’une séquence de chiffres. Contrairement aux études 

précédentes, les niveaux d’empathie obtenus ne diffèrent pas entre les conditions. Les 

scores d’empathie auto-rapportée (préoccupation empathique et prise de perspective) 

sont toutefois corrélés au niveau d’empathie dans le groupe soumis à l’effet de la charge 

cognitive. Ces résultats montrent que l'effet délétère d'une charge cognitive sur l’empathie 

serait modulé par les traits d'empathie auto-rapportée sur un questionnaire. Cependant, 

ces résultats sont contraints aux femmes et aucune étude n’a investigué l’effet d’autres 

caractéristiques individuelles sur ce processus (p. ex., traits de personnalité, sexe, âge). 

 

Habileté et propension à l’empathie 

« Ce sont nos choix, Harry, qui montrent ce que nous sommes vraiment, beaucoup plus 

que nos aptitudes. » - Albus Dumbledore (Harry Potter et la chambre des secrets, p. 352). 

 

L'empathie est souvent qualifiée de capacité ou d'aptitude (p. ex., Riess, 2015; Decety 

& Michalska, 2010; Colman, 2009; Decety & Moriguchi, 2007; Lamm et al., 2007; Decety 

et Jackson, 2004). Pourtant, les résultats selon lesquels plusieurs facteurs affectent la 

réponse empathique indiquent que celle-ci n’est pas immuable et qu’une personne 

pourrait posséder une certaine capacité à être empathique, sans l’exploiter dans toutes les 

situations. Cette malléabilité de l’empathie est associée à la présomption que certaines 

personnes ne déploient pas toujours pleinement leur empathie et qu’elles sont plus 

sélectives quant aux individus et aux contextes pour lesquels elles font preuve d’empathie. 

À cet effet, des auteurs proposent d’étudier l’empathie selon une distinction entre deux 

concepts : l’habileté et la propension (p. ex., Hall & Schwartz, 2018; Batchelder et al., 

2017; Keysers & Gazzola, 2014; Rameson et al., 2012). Cette distinction entre l’habileté et 

la propension est d’ailleurs exploitée dans plusieurs domaines, telles les performances 

physiques, l’intelligence et l’éducation. Pour l’empathie, cette distinction est notamment 

supportée par des résultats obtenus dans certaines populations cliniques et dont les traits 

se retrouvent aussi dans la population générale, telle la psychopathie (habileté préservée, 

mais peu de propension; Meffert et al., 2013). Une distinction entre ces concepts pourrait 

également se retrouver dans le développement normal de l’empathie, alors que les 

adolescents seraient un exemple d’individus possédant la capacité d’être empathique, 

mais pour qui la propension à l’utiliser au quotidien serait grandement tributaire de 
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facteurs motivationnels et sociaux (Tousignant, 2017; Dumontheil, 2010). D’autres 

résultats suggèrent cette même distinction afin d’expliquer les différences d’empathie 

entre les hommes et les femmes, alors que les hommes seraient plus sensibles à l’effet du 

contexte et plus sélectifs dans leur empathie (Moriguchi et al., 2014; Singer et al., 2006). 

Toutefois, une distinction entre l’habileté et la propension à l'empathie n’est pas confirmée, 

puisque les appuis demeurent insuffisants. Ainsi, les corrélats comportementaux et 

cérébraux de ces concepts, notamment leurs patrons de connectivité cérébrale 

fonctionnelle, les facteurs individuels qui leurs sont associés et leur stabilité au cours de la 

vie demeurent tous des aspects sous explorés.  

 

Définitions 

L’habileté à l’empathie réfère au potentiel d’un individu à être empathique dans des 

conditions optimales, reflétant le maximum avec lequel une personne pourrait déployer 

son empathie (Keysers & Gazzola, 2014). La propension à l’empathie serait quant à elle la 

tendance d’une personne à être empathique en fonction de la situation, et reflète le degré 

avec lequel un individu utilise sa propre habileté à l’empathie (Keysers & Gazzola, 2014).  

 

Selon cette conception, Keysers & Gazzola (2014) suggèrent que différents profils 

d’individus pourraient être obtenus (voir Figure 4). Par exemple, un individu ayant une 

forte habileté et une forte propension à l’empathie, aurait tendance à largement utiliser son 

habileté à l’empathie au quotidien (Fig. 4, personne A). Un autre exemple représente un 

individu qui aurait une forte habileté à l’empathie (similaire à la personne A), mais une 

faible propension, donc un moins grand degré d’utilisation de cette habileté (Fig. 4, 

personne B). Alors que ces deux individus auraient une habileté comparable à l’empathie 

(p. ex., capacité de reconnaissance d’émotions, inférences d’états mentaux adéquates), 

au quotidien l’individu B serait plus sélectif quant aux contextes pour lesquels il déploierait 

son empathie, laissant donc de côté certaines « opportunités » d’empathie. Un individu 

pourrait également posséder une faible capacité à l’empathie (Fig. 4, personne C), ce qui 

se manifesterait par une faible empathie dans la majorité des contextes.  
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Une meilleure compréhension des caractéristiques des individus correspondants à 

ces profils permettrait de mieux comprendre ces concepts dans la population générale, 

mais aussi dans certaines populations cliniques. D’ailleurs cette distinction permettrait de 

mieux cibler les interventions visant à optimiser l’empathie, en déterminant notamment si 

le développement d’une capacité restreinte doit être visé ou si c’est plutôt l’utilisation d’une 

capacité existante qui doit être encouragée. Ainsi, l’habileté et la propension à l’empathie 

varieraient entre les individus, tandis que la propension serait aussi fonction de la 

situation. Il serait important de trouver des mesures adéquates de ces concepts. Or, dans 

un contexte expérimental, l’habileté à l’empathie est difficile, voire impossible, à mesurer, 

puisqu’il n’est pas possible pour un chercheur de savoir si sa mesure reflète réellement 

l’habileté à l’empathie d’une personne. D’ailleurs, il est généralement admis que les 

questionnaires évaluent l’habileté à l’empathie (p. ex., Riess, 2015; Decety & Michalska, 

2010; Colman, 2009; Decety & Moriguchi, 2007; Lamm et al., 2007; Decety et Jackson, 

2004), cette présomption fera l’objet d’une investigation au Chapitre 3 de la thèse. Une 

méthode prometteuse afin d’explorer les concepts d’habileté et de propension à l’empathie 

consiste à étudier les facteurs contextuels qui sont associés à la modulation de l’empathie, 

puis à examiner l’interaction entre ceux-ci et des caractéristiques individuelles, ce qui 

pourrait permettre d’obtenir une meilleure compréhension théorique de ces concepts 

(Keysers & Gazzola, 2014).  

 
Figure 4. Illustration des concepts d’habileté et de propension à l’empathie. Réimprimée de 
TRENDS in Cognitive Sciences, Vol. 18, No. 4, Keysers, C., & Gazzola, V., Dissociating the ability 
and propensity for empathy, p. 164, droits d’auteur (2014), avec permission d’Elsevier et Copyright 
Clearance Center.  



 
 

 
 

34 

Problématique 
L’empathie est donc une fonction psychologique complexe qui permet de comprendre 

et de partager les états affectifs et cognitifs d’autrui, et qui se divise en différentes 

composantes sous-tendues par des réseaux cérébraux distincts (Decety & Jackson, 

2004). Or il existe de multiples définitions de l’empathie dans diverses disciplines, puisque 

l’intérêt de ce concept en recherche a fait l’objet d’une croissance fulgurante au cours des 

dernières années. De plus, ces nombreuses définitions ont conduit plusieurs chercheurs à 

proposer des outils divers afin de mesurer l’empathie en recherche et en clinique. Il peut 

toutefois être ardu de sélectionner le bon outil, puisque ce qu’ils mesurent réellement n’est 

pas toujours clair. La mesure de l’empathie est également compliquée par le fait que la 

réponse empathique d’un individu n’est pas immuable et qu’elle peut être affectée par 

plusieurs facteurs individuels, relationnels et contextuels. Par exemple, l'empathie est 

susceptible d'être modulée selon l’instruction offerte aux participants (p. ex., Meffert et al., 

2013; Rameson et al., 2012) ou dans un contexte chargé cognitivement (p. ex. Hiraoka et 

Nomura, 2016; Rameson et al., 2012). Cette adaptabilité de l’empathie est associée à la 

présomption que certaines personnes n’utilisent pas toujours pleinement leur empathie (c.-

à-d., ils sont plus sélectifs quant aux individus et aux contextes dans lesquels ils déploient 

leur empathie). Ainsi, une distinction a été proposée entre l’habileté (capacité maximale 

d’empathie d’un individu) et la propension (tendance naturelle à utiliser cette habileté) à 

l’empathie (Keysers & Gazzola, 2014). Des auteurs suggèrent qu’une distinction entre ces 

concepts pourrait se retrouver dans la population générale, contribuant notamment à 

l’explication des différences d’empathie retrouvées entre les hommes et les femmes. Le 

développement normal de l’empathie serait également un exemple de cette distinction, 

alors que les adolescents possèderaient la capacité d’être empathique, mais auraient une 

propension à l’utiliser grandement tributaire de facteurs motivationnels et sociaux 

(Tousignant, 2017; Dumontheil et al., 2010). Toutefois, bien que de plus en plus de 

chercheurs proposent une distinction entre habileté et propension à l'empathie, cette 

dernière n’a pas été confirmée sur le plan comportemental et il n’est pas clair si les outils 

dont nous disposons actuellement permettent de mesurer ces concepts. De plus, les 

corrélats cérébraux qui sous-tendent ces concepts, de même que leurs variations, 

demeurent inexplorés dans la population générale. 
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Objectifs et hypothèses de la thèse 
L’objectif général de la thèse est d’approfondir les connaissances théoriques, 

méthodologiques et empiriques quant aux concepts d’habileté et de propension à 

l’empathie, et plus généralement quant à l’empathie, ses composantes et les outils 

employés afin de l’évaluer. De plus, la thèse vise à examiner les fluctuations de l’habileté 

et de la propension à l’empathie entre les individus et selon les contextes, sur les plans 

comportemental et cérébral. L’étude du parallèle existant entre ces variables et le sexe, 

l’âge et certaines caractéristiques psychologiques (c.-à-d., traits psychopathiques, 

alexithymiques et autistiques) est aussi visée (Keysers & Gazzola, 2014; Meffert et al., 

2013; Dumontheil et al., 2010).  

 

1) Le premier chapitre de la thèse se divise en deux études et vise à distinguer 

l’habileté et la propension à l’empathie au plan comportemental par la modulation de 

facteurs contextuels, puis à cerner des variables individuelles liées au fait qu’un individu 

utilise son plein potentiel d’empathie ou non. Plus précisément, ces études visent à mieux 

cerner les facteurs contextuels (c.-à-d., consigne encourageant l’empathie et charge 

cognitive) influençant la propension à l’empathie et leur relation avec des caractéristiques 

individuelles susceptibles d’affecter l’empathie (c.-à-d., sexe, traits de personnalité). Les 

sous-objectifs de ce chapitre sont : 

 

1.1 Développer une mesure comportementale informatisée permettant de 

distinguer, chez un même individu, l’habileté de la propension à l’empathie. 

1.2 Évaluer la fluctuation de l’empathie dans une condition où l’empathie est 

favorisée vs. lorsque d’autres processus pourraient entrer en compétition avec 

les ressources nécessaires à l’empathie (c.-à-d. effet d’une charge cognitive), 

ainsi que les caractéristiques individuelles (c.-à.-d., sexe, empathie auto-

rapportée, traits de personnalité, capacités mnésiques et attentionnelles) liées 

aux fluctuations du niveau d’empathie entre les conditions.  

 

Il est attendu qu’une condition d’observation passive sollicite la propension à 

l’empathie, tandis qu’une consigne encourageant l’empathie l’augmente, permettant à 

certains individus de s’approcher de leur habileté à l’empathie. De plus, il est attendu 

qu’une charge cognitive ait un effet délétère sur l’empathie des individus. Une seconde 
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hypothèse est que le degré avec lequel les individus seront affectés par ces conditions soit 

associé à certaines caractéristiques individuelles. La consigne encourageant l’empathie 

devrait donc être bénéfique davantage chez les gens ayant une plus forte propension à 

l’empathie, tandis qu’un moins grand changement devrait être observé chez les hommes 

et les individus présentant plus de traits psychopathiques, autistiques et alexithymiques. 

Le patron inverse est attendu pour l’effet de la charge cognitive.  

 

2) Afin de comprendre les mécanismes expliquant l’instabilité quant au niveau 

d’empathie déployée entre les contextes chez certains individus, le second chapitre de la 

thèse a comme objectif d’identifier les patrons de connectivité cérébrale fonctionnelle de la 

propension à l’empathie, en comparant des individus selon des caractéristiques 

individuelles identifiées comme ayant une incidence sur celle-ci (c.-à-d., âge et sexe). Les 

sous-objectifs de cette étude sont :  

 

2.1 Confirmer les différences d’empathie associées à l’âge et au sexe au plan 

comportemental. 

2.2 Mettre en lumière les patrons de connectivité cérébrale fonctionnelle du cortex 

préfrontal dorso-médian et de l’insula antérieure en covariation avec les scores 

d’empathie chez des individus ayant une forte propension à l’empathie (c.-à-d., 

adultes, femmes) en comparaison à des individus ayant une faible propension à 

l’empathie (c.-à-d., adolescents, hommes).  

2.3 Explorer le neurodéveloppement normal de la propension à l’empathie de 

l’adolescence à l’âge adulte, afin de mieux comprendre le développement des 

patrons de connectivité cérébrale qui sous-tendent ce concept.   

 

Il est attendu que les adolescents rapportent moins d’empathie cognitive que les 

adultes, et que les hommes rapportent moins d’empathie affective que les femmes. La 

connectivité cérébrale du dmPFC et de l’AI, en covariation avec les composantes cognitive 

et affective de l’empathie, devrait être spécifique et restreinte à des régions typiquement 

impliquées dans l’empathie chez les individus ayant une forte propension à l’empathie (c.-

à-d., adultes, femmes). En contrepartie, il est attendu que les patrons de connectivité 

cérébrale fonctionnelle soient plus diffus chez les individus ayant une plus faible 

propension à l’empathie, et ce particulièrement pour le réseau émergeant du dmPFC chez 
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les adolescents et, possiblement, celui de l’AI chez les hommes. 

 

3) Le troisième chapitre de la thèse vise à dresser un portrait critique et actuel des 

mesures qui sont utilisées pour évaluer l’empathie, afin d’établir l’apport des outils 

existants quant à l’évaluation de l’habileté et de la propension à l’empathie. Les sous-

objectifs de ce chapitre sont :  

 

3.1 Définir l’empathie et ses composantes, incluant l’habileté et la propension, ainsi 

que des concepts reliés.  

3.2 Décrire et critiquer les grands types de mesures utilisés afin de mesurer 

l’empathie, soient les questionnaires auto-rapportés, les tâches 

comportementales, et les mesures psychophysiologiques et de neuroimagerie.  

3.3 Effectuer une recension des questionnaires utilisés pour mesurer l’empathie afin 

de valider leur contenu.  

3.4 Proposer des recommandations afin d’unifier la définition de l’empathie, de 

clarifier ses composantes et d’en optimiser la prise mesure.   
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Chapitre 1 : I can but I shall not always be empathic  

1.1 Avant-propos 

Le premier chapitre de la thèse vise à distinguer et mieux comprendre les concepts 

d’habileté et de propension à l’empathie par la modulation de facteurs contextuels. Ce 

chapitre vise également à identifier certaines variables individuelles liées au fait qu’un 

individu utilise son plein potentiel d’empathie ou non. Les résultats permettent donc de 

mieux comprendre les fluctuations d’empathie lors de conditions où son utilisation est 

favorisée, ainsi que lorsqu’elle est défavorisée. Ils permettent également de mesurer l’effet 

de divers facteurs contextuels (p. ex., consigne encourageant l’empathie et charge 

cognitive) et individuels (c.-à.-d., sexe, empathie auto-rapportée, traits psychopathiques, 

autistiques et alexithymiques, capacités mnésiques et attentionnelles) liés à l’habileté et la 

propension à l’empathie, afin de contribuer aux fondements théoriques sur ces concepts.  
 

Cet article a fait l’objet d’une publication dans le journal Psychological Reports, dont 

voici la référence: B. Tremblay, M.-P., Marcoux, A., Turcotte, V., Woods, J., Rouleau, C., 

Grondin, F., & Jackson, P.L. (2020). I can but I shall not always be empathic, 

Psychological Reports, 0(0). doi: 10.1177/0033294120945180  
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1.2 Résumé 

Chaque individu aurait un niveau maximum d’empathie (habileté) et une tendance à 

l’exprimer (propension). Deux études ont exploré la malléabilité de l'empathie en modulant 

des facteurs contextuels. Dans l’étude 1, 59 adultes ont évalué leur empathie pour des 

individus exprimant de la douleur sous observation passive et sous une consigne 

encourageant l’empathie. Dans l'étude 2, 56 adultes ont effectué une tâche similaire sous 

observation passive et sous une charge cognitive. Les résultats suggèrent que l'empathie 

augmente sous une consigne l’encourageant (étude 1) et sous une charge cognitive, 

surtout chez les hommes (étude 2). Le niveau de changement entre les conditions est 

associé aux traits empathiques, autistiques, alexithymiques et psychopathiques (étude 1), 

et à la mémoire de travail et l'empathie sous observation passive (étude 2). Une consigne 

sollicitant l'empathie l’augmente chez les personnes ayant de bonnes dispositions 

empathiques, tandis qu'une charge cognitive l’augmente chez les personnes ayant une 

propension empathique sous-optimale. 

 

Mots clés : Empathie, propension à l’empathie, habileté à l’empathie, charge cognitive, 

instructions cognitives, caractéristiques psychologiques, différences sexuelles  
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1.3 Abstract 

Empathy, a core process for social interactions, is the capacity to understand and 

share others’ mental states and emotions. Each individual is thought to have a maximum 

level of empathy (empathic ability) and a spontaneous tendency to express it (empathic 

propensity), which can be affected by multiple factors. Two within-subject studies were 

conducted to assess the malleability of empathy by modulating contextual factors and 

measuring their interaction with psychological characteristics. In Study 1, 59 healthy adults 

evaluated their empathy for people showing facial expressions of pain following different 

instructions: Passive Observation and Instruction to Actively Empathize. In Study 2, 56 

healthy adults performed a similar task under two conditions: Passive Observation and 

Observation under a Cognitive Load. The results revealed that empathy was significantly 

increased in the actively empathizing condition (Study 1) and under a cognitive load, but 

more importantly for men (Study 2). The level of change between the two conditions was 

associated with self-reported empathy, autistic, alexithymia and psychopathic traits (Study 

1), as well as with working memory capacities and the level of empathy reported in the 

passive observation condition (Study 2). These findings suggest that an instruction to 

actively empathize and, surprisingly, a cognitive load can both increase empathy, but not 

for the same individuals. An instruction to actively empathize seems to increase empathy 

for individuals with good empathic dispositions, while a cognitive load enhances empathy 

in people for which empathic propensity is sub-optimal. 

 

Keywords : Empathy, empathic propensity, empathic ability, cognitive load, cognitive 

instructions, psychological characteristics, sex differences 
 

  



 
 

 
 

42 

1.4 Introduction 

1.4.1 Context 

Positive social interactions are essential to maintain a good quality of life. Empathy is 

central to those interactions, as it contributes to inhibiting aggressive behaviours, 

increases the motivation to help others in distress, and promotes cooperation within 

species (Decety & Cowell, 2018). Empathy is the capacity to perceive, understand, and 

even share to some degree the emotions and mental states of others, and it involves a 

combination of affective and cognitive processes (Decety & Jackson, 2004). While the 

affective dimension contributes to the sharing of other people’s emotional experiences, the 

cognitive dimension supports the ability to understand their perspective and infer their 

state, which relies on mentalizing processes (Melloni et al., 2014). In order to be empathic, 

both the affective and cognitive dimensions of empathy must be present yet some 

equilibrium between these needs to be reached, and this balance is sought and 

maintained through regulation processes. An adequate empathic judgment would thus 

reflect this delicate balance, as well as emotion regulation processes, rather than the 

simple addition of the affective and cognitive components. 

 

Some scholars have proposed a distinction between the ability and the propensity to 

be empathic to account for inter and intra-individual variability in empathy (e.g., Keysers & 

Gazzola, 2014; Rameson et al., 2012). The ability of a person to be empathic depicts the 

maximum level of empathy that an individual is theoretically capable of. In experimental 

settings, this optimal level of empa- thy can theoretically be reached by using instructions, 

scenarios or targets encouraging empathy. In comparison, the propensity to be empathic 

is the spontaneous tendency of an individual to be empathic, which can be measured in 

the absence of specific instructions, or in contexts where being empathic could be 

detrimental (Keysers & Gazzola, 2014). 

 

Empathy can be affected by various relational, individual, or contextual factors (e.g., 

Coll et al., 2011). Two people can have a very different empathic propensity in a given 

context according to their individual characteristics such as age and psychopathologies 

(e.g., Blakemore, 2012; O’Brien et al., 2013). Autism, alexithymia and psychopathy are 

associated with lower empathy levels (e.g., Baron-Cohen & Wheelwright, 2004; Bird & 
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Viding, 2014; Blair, 2005; Christov-Moore et al., 2014; Cook et al., 2013). 

 

Gender could also influence empathy, as women tend to be more empathic than men 

(e.g., Baez et al., 2017; Derntl et al., 2010; Simon et al., 2006). Interestingly, this 

difference is mostly found on self-reported measures, which are more sensitive to social 

desirability, since individuals may be aware that their empathy is being evaluated (Baez et 

al., 2017; Eisenberg & Lennon, 1983; Ickes et al., 2000). This difference could reflect an 

unconscious bias to adhere to gender stereotypes consistent or inconsistent with empathy 

(i.e., women should be caring and sensitive, whereas men should be tough and hold back 

emotions), resulting in higher empathy in women and lower empathy in men (e.g., Baez et 

al., 2017; Lewis et al., 2011). Sex differences have also been studied with regards to the 

neural mechanisms underlying empathy, using fMRI and EEG, yet again with mixed 

results. For instance, a meta-analysis on the neural substrates of empathy for pain found 

no gender difference (Lamm et al., 2011). However, some specific studies found that the 

cerebral regions that are recruited during empathy tasks in men are more related to 

externally focused processes, while they are more related to emotions and interoception in 

women (Derntl et al., 2010; Moriguchi et al., 2014). Using EEG, some studies found no 

gender differences in ERP responses (e.g., Decety et al., 2015), while Jie et al. (2019a) 

found that women were more susceptible than men to facial expressions at the early stage 

of empathy (i.e., affective component), as indicated with more negative N2 amplitudes. 

Interestingly, some studies report than men’s empathy is more sensitive to contextual 

modulations, suggesting that women’s empathic responses would be elicited more 

automatically by others’ emotions across sit- uations (Jie et al., 2019a; Singer et al., 2006). 

Amongst studies using self-report measures or neuroimaging methods, gender differences 

for empathy are sometimes found only on the affective dimension of empathy, while others 

report effects on affective and cognitive dimensions (Baez et al., 2017; Batchelder et al., 

2017; Christov-Moore & Iacoboni, 2019; Derntl et al., 2010; Gardner et al., 2012; Lucas-

Molina et al., 2017; Reniers et al., 2011; Rueckert et al., 2011; Van der Graaff et al., 2014; 

Wolfer et al., 2012). This lack of consistency between studies’ and types of assessment 

may indicate that women and men have a different propensity to use this capacity or may 

present it differently instead of having different empathic abilities (Ickes et al., 2000). 

 

One’s empathy also varies according to contextual, motivational and attentional 
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factors of a given situation (Keysers & Gazzola, 2014; Morelli & Lieberman, 2013; 

Rameson et al., 2012; Zaki, 2014). Allocating attentional resources to others’ emotions is 

suggested to be the first step towards an empathic cascade (Kang et al., 2017). A useful 

way of manipulating an individual’s attentional resources comes from giving specific 

instructions to participants, encouraging them – or not – to actively empathize with relevant 

stimuli which could lead to behavioural and cerebral modulations of one’s empathy. For 

instance, an explicit instruction to actively empathize with the target could increase the 

attention given to a task, accentuate the mobilization of cognitive resources, and thus 

improve empathic responses behaviourally (e.g., Batson, 1991; Davis et al., 1996; Drayton 

et al., 2018; Rameson et al., 2012; Sheng & Han, 2012; Sierksma et al., 2015) and 

cerebrally (e.g., Meffert et al., 2013). For example, an instruction encouraging empathy or 

perspective-taking would reduce racial bias in empathy for pain (Drwecki et al., 2011; 

Sheng & Han, 2012), strengthen response facilitation after pain observation (Galang & 

Obhi, 2019), enhance eye gaze duration for painful facial expressions (Pilch et al., 2020) 

and normalize the cerebral activation of psychopathic offenders while viewing video clips 

depicting scenarios of emotional hand interactions (Meffert et al., 2013). These results 

suggest that empathy is partly based on deliberate mechanisms. 

 

The human cognitive architecture is composed of limited attentional resources and the 

simultaneous execution of multiple tasks could be detrimental to empathy given its 

complexity (Blakely et al., 2016; Paas et al., 2004; Wickens, 2002). As such incurring a 

cognitive load could lead to lower empathy. Yet, few studies have directly tested the 

impact of a cognitive load on empathy despite the demonstrated costs of a cognitive load 

on multiple psychological processes (e.g., Boucher et al., 2020; van Merrienboer & 

Sweller, 2005). Evidence from fMRI and EEG studies suggest that the neural activity 

related to empathy for pain changes when participants are required to pay attention to pain 

stimuli rather than perform a counting task that divert their attention from such stimuli (Fan 

& Han, 2008; Gu & Han, 2007). Hiraoka and Nomura (2016) showed that the 

memorization of an eight-letter sequence (compared to a two-letter sequence) while 

listening to infant cries reduced women’s intention to care for distressed child. 

Interestingly, empathic concern and personal distress acted as mediators to this relation. 

Another study found that women are marginally less willing to help other women in distress 

under a high cognitive load (vs a low cognitive load), which was explained as an increased 

attentional allocation to the load showed by a reduced heart rate in this condition. Yet this 
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effect was not observed on empathic responding (Meiring et al., 2014). Although these 

studies suggest a detrimental effect of cognitive load, none has explicitly evaluated its 

effect on empathy for painful facial expressions in women and men. 

 

Rameson et al. (2012) assessed the effect of an instruction to actively empathize and 

a cognitive load on empathy for facial expressions of sadness. Their results showed that 

an instruction to actively empathize led to higher levels of empathy comparatively to a 

cognitive load condition, but not to an observation condition. Certain cerebral regions 

related to empathy and social cognition, as the medial prefrontal cortex, were most 

activated under the instruction encouraging empathy and least activated in the cognitive 

load condition. However, high trait empathy individuals, as measured on a self-report 

questionnaire, maintained similar empathy levels across conditions and had higher 

activation of the medial prefrontal cortex in the cognitive load condition compared with low 

trait empathy individuals. Similar results were found for facial expressions of happiness 

and anxiety (Morelli & Lieberman, 2013). Considering that pain is a unique and distinct 

state (Czekala et al., 2015; Kappesser & Williams, 2002), Bajouk and Hansenne (2019) 

aimed to replicate previous findings with facial expressions of pain. Undergraduate women 

were assigned to an empathy task where they were either encouraged to actively 

empathize or memorize a sequence of digits while doing empathic evaluations. Empathy 

levels did not differ between tasks whereas self-reported empathy scores (i.e., empathic 

concern and perspective-taking) were positively related to empathy levels in the cognitive 

load condition. The deleterious effect of a cognitive load only impacted individuals with low 

self-reported empathy traits. However, these findings are constrained to women and had 

separate groups for both tasks, which impede an investigation of the modulations between 

conditions. 

 

To our knowledge, no study has simultaneously 1) assessed the behavioural effect of 

an instruction to actively empathize, along with a cognitive load on empathy for facial 

expressions of pain, 2) compared these modulations between men and women, and 3) 

applied a within-subject paradigm to explore the impact of psychological characteristics on 

individuals’ modulations between conditions. While previous studies explored these 

attentional modulations on empathy using fMRI and EEG, behavioural measures can show 

divergent results with physiological and neuroimaging data, while still being associated 
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with prosocial behaviours, making their assessment equally important (e.g., Jackson et al., 

2017; Zaki and Ochsner, 2012). Previous results have been inconsistent, as it is often the 

case in psychology (Aarts, 2015), possibly as a consequence of methodological 

differences, since studies differ along three main factors: 1) the stimuli used (e.g., facial 

expressions of emotions including or excluding pain, pictures of limbs under noxious 

stimulations), 2) the assessment of empathy (e.g., using pain evaluations as a proxy for 

empathy, deducting empathy from the engagement of certain brain regions in fMRI or ERP 

components in EEG) and 3) the samples’ characteristics (i.e., including both men and 

women, or excluding men, general population or clinical samples). These differences 

further emphasize the need to replicate the findings, especially the sex effects, which 

remain questionable for empathy. No studies specifically assessed the behavioural effect 

of an instruction to actively empathize and a cognitive load on empathy for painful facial 

expressions for both men and women, to verify the effect of sex on these modulations. The 

use of painful facial expressions as stimuli also adds to the significance of the current 

research given that pain is a distinct state from other emotions (Czekala et al., 2015; 

Gr_egoire et al., 2016; Kappesser & Williams, 2002). Indeed, painful facial expressions are 

emotional- communicative cues, which are salient to attract attention and elicit empathy 

(e.g., Cui et al., 2017; Ibanez et al., 2011; Jauniaux et al., 2019). Lastly, no existing studies 

have measured the effect of individual and psychological characteristics (i.e., propensity to 

empathize, self-reported empathy, psychopathic, autistic and alexithymia traits, working 

memory capacities) on people’s variations between conditions. Therefore, investigating 

how empathy for pain is modified at the behavioural level across contexts and according to 

individual characteristics could better capture how and for whom these contextual 

modulations are most important, and, eventually, help to orient methods to optimize 

empathy according to individual and psychological traits. 

 

1.4.2 General objectives 

The main objective of the following studies was to replicate and extend some prior 

findings regarding the effect of an instruction to actively empathize and a cognitive load on 

behavioural self-reported levels of empathy for pain, and to further explore individual 

characteristics, such as sex, associated with these modulations. A first study aimed to 

increase people’s empathy with an instruction to actively empathize, precisely encouraging 

affective sharing and perspective-taking. A second study intended to diminish empathy 
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using a cognitive load as a suboptimal condition. Empathic modulations across contexts 

and individual characteristics (i.e., empathic propensity, self-reported empathy traits, 

psychopathic traits, alexithymia, autistic traits and working memory) were also explored. 

 

1.5 Study 1 
1.5.1 Context and specific objectives 

The main objective of Study 1 was to explore the modulation of empathic propensity 

with an instruction encouraging perspective-taking and affective sharing. It was expected 

that a passive observation condition would elicit individuals’ propensity to empathize 

(spontaneous tendency to empathize) whereas the instruction to actively empathize would 

enhance empathy, approaching individuals’ ability to empathize (maximum empathy). The 

degree to which individuals would be affected by the instruction (level of change in 

empathy) was expected to be linked with sex, with women enhancing their empathy more 

as the instruction is explicit and thus subject to stereotypes biases. Positive associations 

with the amount of change were also expected with the propensity to empathize and self-

reported empathy, while negative correlations were expected with psychopathy traits, 

autistic traits and alexithymia. 

 

1.5.2 Methods 
1.5.2.1 Participants. Participants were mostly recruited by emails sent to a list of 

students and employees of Université Laval (Quebec City, Canada). General exclusion 

criteria included: 1) previous participation in any study on the perception of others’ pain 

that used similar stimuli, 2) being a health care professional working with individuals in 

pain, 3) reporting an acute or chronic pain condition, or a neurological or psychiatric 

disorder, 4) using a psychotropic and/or analgesic medication, and 5) being aged less than 

18 or more than 60 years. 61 participants were recruited for this study. This number was 

based on a-priori G*Power analyses (version 3.1; Faul et al., 2009) that returned a sample 

size of 52 participants (power of 80%, effect of f=.20, α=.05), to which was added an 

exclusion rate of approximately 10%. One participant could not complete the experimental 

task because of technical problems, and the data for another par- ticipant was excluded 

due to inconsistencies in pain reports (higher pain assess- ments in neutral trials than in 

painful trials). The data of the remaining 59 participants (30 women; mean age = 25.71 
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years, SD = 9.05) were analysed. Both studies were approved by the Ethics Committee of 

the CIUSSS de la Capitale-Nationale (#2017–153). 

 

1.5.2.2 Stimuli. Stimuli constituted in 1-second black and white video clips of eight 

actors (four women), each producing a neutral and intense pain facial expressions. These 

paradigms have been shown to automatically elicit an affective response at the 

physiological and cerebral levels, but also a cognitive response relying on the cognitive 

understanding and perspective taking of the sufferer’s experience (e.g., Chambers & 

Davis, 2012; Craig et al., 2010; De Waal & Preston, 2017; Jauniaux et al., 2019; Lamm et 

al., 2011; Prkachin et al., 2015 and Kaseweter, Prkachin et al., 2015). The clips were 

extracted from the Montreal Pain and Affective Face Clips (Simon et al., 2008) and have 

been used in many other studies on empathy (e.g., Budell et al., 2010; Coll et al., 2012; 

Peters et al., 2016). The use of short video clips to show individuals’ facial expressions 

strengthen the socio-communicative aspect of the empathy task, since these stimuli are 

more ecological than static frames or pictures of limbs in noxious situations (Jauniaux et 

al., 2019). The experimental task described below was created and administered on E-

Prime 2.0 Professional software (Psychology Software Tools Inc., Sharpsburg PA, USA; 

Schneider & Zuccoloto, 2007). 

 

1.5.2.3 Questionnaires.  

Empathy. The French version of the Interpersonal Reactivity Index questionnaire (IRI; 

Davis, 1980, 1983; French version as used by Achim et al., 2011) was used to assess 

empathic traits. The IRI is a 28-item self-reported questionnaire answered on 5-point 

Likert-scale ranging from 0 (Does not describe me well) to 4 (Describes me very well). It is 

composed of four subscales. Perspective-Taking (IRI-PT) refers to the spontaneous 

tendency to adopt the perspective of others, while Fantasy (IRI-F) represents the tendency 

of an individual to identify with imaginary characters and into fictitious situations. Empathic 

Concern (IRI-EC) measures the tendency to feel compassion for others and Personal 

Distress (IRI-PD) assesses the tendency to experience discomfort towards others’ 

emotional distress. Many authors have regrouped the subscales of this questionnaire to 

represent the cognitive (IRI-PT, IRI-F) and affective components (IRI-EC, IRI-PD) of 

empathy (e.g., Bock & Hosser, 2014; Shamay-Tsoory et al., 2009). 
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Psychopathic traits. To assess subclinical psychopathic traits, the French version of 

the Self-Report Psychopathy Scale-III was used (SRP-III; Paulhus et al., 2012; French 

version: Gagnon, 2011). It is a self-report questionnaire of 64 items for which participants 

must answer on a 5-point Likert-scale that goes from “Disagree strongly” to “Agree 

strongly”. It is divided in four subscales: Interpersonal manipulation, Erratic lifestyle, 

Callous affect and Criminal tendencies (Williams et al., 2007). The SRP-III is adapted to 

assess psychopathy traits in the general population and has good discriminant and 

convergent validity with other psychopathy questionnaires (e.g., Levenson et al., 1995; 

Lilienfeld & Widows, 2005). 

 

Autism spectrum characteristics. The French version of the Autism Spectrum Quotient 

(QA; Baron-Cohen et al., 2001; French version: Lepage et al., 2009) was used to assess 

autism spectrum traits. It is a 50-item self-report questionnaire that is divided in five 

subscales: Social skills, Attention switching, Attention to details, Communication and 

Imagination. Participants answer on a 4-point Likert-scale from “Definitely agree” to 

“Definitely disagree”. It can be administered both to people with a disorder on this 

spectrum and to the general population (Baron-Cohen et al., 2001). The French version 

possesses good validity and internal consistency, comparable with the psychometric 

qualities of the original version. 

 

Alexithymia. The French version of the Toronto Alexithymia Scale (TAS-20; Parker et 

al., 2003; French version: Loas et al., 1995) was used. This self-report questionnaire is 

divided in three subscales: Difficulty identifying feelings, Difficulty describing feelings and 

Externally oriented thinking. This 20-item self-report questionnaire is answered on Likert-

scale from 1 (Strongly disagree) to 5 (Strongly agree). It shows good validity and fidelity, 

and was validated in general and clinical populations. 

 

1.5.2.4 Procedure. In this within-subject experimental design, the two conditions 

tested were 1) Passive Observation and 2) Instruction to Actively Empathize. Upon arrival, 

the study was explained and written consent was obtained. Participants were informed that 

video clips of people expressing pain would be presented and a definition of empathy was 

provided. 
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The experimental task was composed of four blocks; two per condition (Passive 

Observation and Instruction to Actively Empathize). In each block, two practice trials were 

followed by 24 trials: 12 painful facial expressions (six women) and 12 neutral expressions 

(six women). Passive observation blocks were presented first in order to obtain a 

spontaneous empathic response and avoid undesirable carry over effects of the instruction 

to actively empathize. Each block started with the instruction (Passive Observation or 

Instruction to Actively Empathize; adapted and translated into French from Batson et al., 

2007; Rameson et al., 2012; Toi & Batson, 1982). In each trial, a short video clip (1000ms) 

of a neutral or painful facial expression was shown, and the participant had to assess the 

level of pain of the target on a visual analogue scale (“No pain” to “Worst imaginable pain”) 

and the level of empathy towards the target (“No Empathy” to “Maximum Empathy”). Both 

scales were presented in the same order for each trial, but this order was counterbalanced 

across participants (see Figure 5(a)) for a schematic representation of a trial of the 

experimental task). The task was followed with the administration of a computerized 

version of the questionnaires. A monetary compensation (CAN $15) was offered to 

participants after a short debriefing. 

Figure 5. Schematic representation of the experimental task in Study 1 (panel A) and 
Study 2 (panel B).  
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1.5.3 Data analyses and results 

Statistical analyses were performed using IBM SPSS statistics version 22 (IBM Corp., 

Amonk, NY, USA) and R version 3.6.3 (package boot; R Core Team, 2020), with a 

significance threshold of p < .05. Pain and empathy ratings on the visual analogue scales 

were transposed from pixels position to 0–100 scales. Trials in which the cursor was not 

moved were removed from the analyses (participants were told to always move the cursor; 

less than .01% of the trials). Pain ratings were used to confirm that participants paid 

attention to the task and accurately perceived pain in painful trials; participants who rated 

neutral facial expressions as more painful than painful expressions were excluded from 

subsequent analyses. Empathy ratings were the target of interest of all other analyses. 

 

1.5.3.1 Effect of the instruction to actively empathize according to participant 

sex. The first objective was to examine the effect of an instruction to actively empathize 

compared to a passive observation condition according to sex and facial expression 

(neutral vs pain). The mean empathy ratings for the painful and neutral video clips in the 

passive observation condition and under the instruction were calculated for each 

participant. A 2 (facial expression; Pain, Neutral) 2 (condition; Passive Observation, 

Instruction to Actively Empathize) 2 (sex; Men, Women) repeated measures ANOVA was 

performed with empathy ratings as the dependent variable. The results revealed that there 

was no statistically significant three-way interaction between facial expression, condition 

and sex (F(1, 57) = .12, p = .73, d = .09). There was a main effect of facial expression 

(F(1, 57) = 208.81, p < .001, d = 3.88), with participants reporting more empathy for painful 

facial expressions than for neutral expressions. There was also a main effect of condition 

(F(1, 57) = 20.43, p < .001, d = 1.19), revealing more empathy under the instruction to 

actively empathize than in the passive observation condition. There was no interaction 

between condition and facial expression (F(1, 57) = 2.56, p = .12, d = .41), since the 

instruction increased empathy for both neutral and painful facial expressions. The effect 

size was, however, bigger for painful expressions (d = 1.00) than neutral expressions (d = 

.55). Moreover, the relative change between conditions was higher for painful expres- 

sions than neutral ones (t(58) = 4.65, p < .001, d = .88). There was no main effect of sex 

(F(1,57) = .04, p = .83, d = .06), nor interaction between sex and condition or facial 

expression (p > .05; see Figure 6 and Table 1). 
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Figure 6. Comparison of empathy levels in men (in dark blue or dark gray) and women (in light pink 
or light gray). Panel a) presents the comparison between both conditions (passive observation and 
actively empathizing) for painful facial expressions in Study 1, while panel c) presents the 
comparison between both conditions of Study 1 for neutral facial expressions. Panel b) presents the 
comparison between both conditions (passive observation and cognitive load) for painful facial 
expressions in Study 2, while panel d) presents the comparison between both conditions of Study 2 
for neutral facial expressions. 

 

1.5.3.2 Effect of the instruction to actively empathize relative to psychological 

characteristics. Another objective was to explore the modulation between conditions 

according to individual characteristics (i.e., self-reported empathy, alexithymia, 

psychopathy and autistic traits) and empathy in the passive observation condition. Note 

that the subsequent analyses were performed only for facial expressions of pain, since 

empathy for pain was the main target of these studies. A variable representing the relative 

change between conditions was calculated for each participant to take into account the 

baseline score and to control for potential ceiling effect (i.e., failure to increase empathy 

under an instruction for people with an already high empathy level in the passive 

observation condition). For this purpose, the raw change was first established by 

subtracting the mean empathy ratings in the passive observation condition, considered as 
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the baseline score, from the mean rating under the instruction encouraging active 

empathizing. If the raw change was positive (i.e., higher empathy under the instruction), 

the maximum possible increase was calculated by subtracting the baseline score from the 

maximum value of the visual analogue scale (i.e., 100-baseline score). To obtain the 

relative change of a participant, the raw change was therefore divided by the maximum 

possible increase for this specific participant. For instance, an individual who had a score 

of 40 in the passive observation condition and a score of 60 under the instruction to 

actively empathize had a raw change of 20. Out of the maximum possible increase of 60 

(i.e., 100 – 40 = 60), this individual had a relative change of 33% (i.e., 20/60 = .33). This is 

not equivalent to an individual who had the same raw change of 20, but a baseline of 80, 

which represents a change of 100% of what was possible (i.e., 100 – 80 = 20). If the raw 

change was negative (i.e., lower empathy under instruction), the raw change was instead 

divided by the baseline score, since it represented the potential of change. For instance, 

an individual who dropped 20 points out of a baseline of 40 represents a change of 50%, 

while it represents a change of 25% for an individual with a baseline of 80. 

 

To verify the association between the relative change and individual character- istics 

(i.e., autistic traits, self-reported empathy, alexithymia and psychopathy traits), Pearson’s 

correlations were performed with the subscales and total scores of the questionnaires (i.e., 

QA, SRP-III, IRI, TAS-20) and empathy levels in both conditions. There was a moderate 

and positive correlation between the change variable and total score of the IRI (r(59) = .42, 

p < .001). More precisely, there was a moderate positive correlation between the change 

variable and IRI-EC (r(59) = .44, p < .001), and a small positive correlation with the IRI-PT 

(r(59) = .26, p = .02), which means that individuals with higher scores on these subscales 

had a positive change with the instruction. There was a small-to-moderate negative 

correlation between the change variable and the total score of the SRP (r(59) = -.28, p = 

.02). There were negative and moderate correlations with the callous affect (r(59) = -.39, p 

= .001) and the interpersonal manipulation (r(59) = -.33, p = .006) subscales of the SRP-III. 

There was also a small and negative correlation between the change variable and the total 

score of the QA (r(59) = -.26, p = .02). Specifically, there were negative and small 

correlations with the attention to details (r(59) = -.23, p = .04), and the communication 

(r(59) = -.29, p = .01) subscales of the QA, which indicates that people with higher traits on 

these subscales had a lesser change with the instruction to actively empathize. There was 

a small and negative correlation between the change variable and the total score of the 
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TAS (r(59) = -.23, p = .04), but no significant correlation with any subscale. The positive 

correlation between the relative change and empathy in the passive observation condition 

was only marginally significant, with a small effect (r(59) = .21, p = .05), while there was a 

strong correlation with empathy in the actively empathizing condition (r(59) = .63, p < .001) 

(Table 2 reports the correlations with the total scores of questionnaires; for the subscales 

scores see Table 6 of supplementary material). 

 

An exploratory analysis was then performed to check whether these character- istics 

could predict the relative change variable. A multiple linear regression (method = enter, 

bootstrap = 5000) was performed with the total scores of the questionnaires (i.e., SRP-III, 

IRI, QA, TAS-20) and empathy level during passive observation. The analysis revealed 

that the model was significant and predicted 15.04% of the variance of the relative change 

variable (F(5, 53) = 13.70, p = .017, adjusted-R2=.15, CI [.032, .44]) and that 84.8% of the 

bootstrapped samples reported significant results. Amongst the entered predictors, only 

the IRI total scores had a significant unique contribution (p<.05) with a standardised beta 

coefficient of .33 and predicted 6.5% of the variance of the relative change variable (Table 

3 reports the results of the standard multiple regression). 

 

1.5.4 Discussion from Study 1 
As expected, the main result of this study showed that an instruction to actively 

empathize was linked to higher levels of empathy. Our finding thus replicate these of some 

previous studies that have shown that an instruction encouraging empathy could produce 

higher empathy levels observable both at the neural and behavioural levels (e.g., Batson, 

1991; Davis et al., 1996; Meffer et al., 2013; Rameson et al., 2012). Rameson et al. 

(2012), and Morelli and Lieberman (2013) revealed that, compared to a cognitive load but 

not to a passive observation condition, an instruction encouraging actively empathizing 

was associated with higher empathy levels behaviourally. Our results differ because a 

difference was found in empathy levels between the passive observation and instruction 

conditions for facial expressions of pain and, to a smaller extent, to neutral expressions. 

Methodological differences might be pinpointed to explain these differences. In our study, 

participants assessed empathy directly after each trial, while the aforementioned studies 

assessed empathy at the end of the experiment with an accelerated task while participants 

had to remember how they felt when they first saw the empathic target. Consequently, this 
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task was faster and the double instruction (actively empathizing and remembering how 

one first felt) might have prevented participants from increasing their empathy in this 

condition compared with the passive observation condition. 

 

Other studies used emotions of sadness, anxiety and happiness (Morelli & Lieberman, 

2013; Rameson et al., 2012) while we used neutral and pain stimuli. Empathic processes 

are more prominent for negative emotions in comparison with positive emotions (Morelli et 

al., 2015). Since pain is often described as distinct from basic emotions, being more 

engaging and powerful to attract peoples’ attention, it might partially explain why it was 

easier for participants to express higher empathy levels under the instruction (Czekala et 

al., 2015; Kappesser & Williams, 2002). Empathy for neutral facial expressions was 

significantly lower than for pain in both conditions, yet the effect of the instruction also 

prompted individuals to being more empathic towards neutral expressions. This result is 

surprising although the effect was smaller than for painful expressions. This might be 

because empathy was directly assessed and, since it is a complex cognitive and affective 

process, individuals could feel more affective sharing and insight of another’s perspective 

when instructed to actively empathize even for neutral expressions. 

 

The current results support a possible distinction between ability and propensity to 

empathize. As expected, instructing people to actively try to empathize with another could 

indeed boost the level of empathy reported by some individuals, possibly getting closer to 

their ability to empathize, as suggested by Keysers and Gazzola (2014). But since 

empathic ability results in the optimal combination of multiple factors that can differ 

between people, such maximum level was probably not reached for all participants. An 

alternative explanation is that individuals who succeeded in enhancing their empathy when 

instructed to feel with the person in pain and take this individual’s perspective might have a 

higher capacity for emotion regulation. As such, it might have been easier for them to up-

regulate their empathy, and even deploy their empathic ability under this condition 

(Berkman & Lieberman, 2009). This could explain why self-reported empathy could predict 

a part of the variance of the relative change variable, as empathic concern and 

perspective-taking were associated with higher changes under the instruction to actively 

empathize. Oppositely, psychopathic, autistic and alexithymia traits, which are all 

pathologies associated with impaired emotion regulation processing, were correlated with 
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lower changes under the instruction (Casey et al., 2013; Mazefsky et al., 2013; Pandey et 

al., 2011). However, it should be mentioned that our measure might not have been able to 

capture the whole effect of the instruction to actively empathize because of a ceiling effect: 

some individuals and subgroups may appear to have a smaller increase in their empathy 

since they were already high (or even too high) in the passive observation condition. 

Indeed, the observation condition was always presented first, therefore empathy levels 

could have been over rated by participants in this condition or could have led to a 

subsequent underestimated empathy in the latter blocks, as repeated exposure to pain 

stimuli has been shown to reduce subsequent pain estimations (Grégoire et al., 2016). 

 

1.6 Study 2 
1.6.1 Context and specific objectives 

The main objective of Study 2 was to explore the effect of a suboptimal condition, 

specifically a condition with a high cognitive load, on the propensity to empathize for 

people expressing pain and according to sex. It was expected that the cognitive load 

would be detrimental to empathy compared to a passive observation condition. Another 

objective was to explore the individual traits associated with the degree to which a 

cognitive load affects empathy. It was hypothesized that a cognitive load would affect 

women less than men, as women’s empathic responses are believed to be elicited more 

automatically, while men’s empathy would be more affected by contextual modulations. 

The relative change between conditions was expected to be negatively linked with 

empathic propensity and self-reported empathy, and positively with psychopathy traits, 

autistic traits and alexithymia. 

 

1.6.2 Methods  

1.5.2.1 Participants. Participant recruitment and exclusion criteria were the same as 

in Study 1, except for the age range, which was set to 18 to 35 years. Only young adults 

were included since there are heterogeneous results regarding the normal decline of 

memory processes, which could operate as soon as the third decade of life (Cansino et al., 

2013). Sixty individuals took part in the study, but four of them were excluded because 

they evaluated more pain in neutral trials than in painful trials. The final sample was 

composed of 56 participants (27 women; mean age = 22.09 years, SD = 3.50). The data 
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from the questionnaires of one participant was not available due to technical difficulties; 

this participant was included in other analyses. 

 

1.6.2.2 Questionnaires and neuropsychological tasks. The self-reported empathy 

traits, psychopathic traits, autistic traits and alexithymia were assessed as in Study 1. 

 

Working memory and divided attention. The paper version of the Brown- Peterson 

task (Brown, 1958; Peterson & Peterson, 1959; Stuss et al., 1988) was used to measure 

working memory and divided attention. Participants had to recall three consonants, read 

by the experimenter, after a delay of 0, 9, 18 or 36 seconds, during which they had to 

count aloud backwards by threes starting at a number said by the experimenter. This task 

shows a good internal consistency coefficient and good convergent validity with numerical 

and spatial span tasks (Anil et al., 2003; Geurten et al., 2016). 

 

Task prioritization. A homemade questionnaire was created to assess which task was 

prioritized in the cognitive load condition and included the following measures: 1) the level 

of effort dedicated to both tasks (i.e., memorizing the letters and evaluating empathy; 

Likert-scale from 1 (No effort) to 7 (All of my effort)); 2) the disturbance that occurred in the 

dual-task condition (Likert-scale from 1 (Not disturbed) to 7 (Completely disturbed)) and 3) 

the stress associated with the cognitive load task (Likert-scale from 1 (No stress) to 7 

(Very high stress). 

 

1.6.2.3 Procedure. The stimuli and experimental setting were similar to Study 1, 

except that the conditions were 1) Passive Observation and 2) Cognitive Load. The 

experimental task was divided into three blocks: two empathy assessment blocks (one per 

condition) and one pain assessment block. In the empathy blocks, two practice trials were 

followed with 32 trials: 16 painful facial expressions (eight women) and 16 neutral 

expressions (eight women). For each block, an instruction was first presented (Passive 

Observation or Cognitive Load; adapted and translated into French from the instructions of 

Rameson et al., 2012). In the passive observation block, participants watched the video 

clips and then evaluated their empathy; the trials were similar as in Study 1, except that 

only empathy was evaluated. In the cognitive load condition, participants watched the 
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video clips while trying to retain a series of eight consonants that appeared on the screen. 

Participants were encouraged to focus equally on both tasks. Each trial started with the 

cue “Memorize”, followed by a group of eight capital consonants then a video clip (1000 

ms) showing a neutral or a pain facial expression. Participants rated their empathy using a 

visual analogue scale (“No Empathy” to “Maximum Empathy”) and then had to identify the 

sequence that was memorized from three sequences of letters (see Figure 5(b)) for a 

sche- matic representation of a trial of the experimental task). In the pain assessment 

block, participants watched the video clips and then rated the level of pain they perceived 

using a visual analogue scale (“No pain” to “Worst pain imaginable”). There were 16 trials: 

eight painful facial expressions (four women) and eight neutral facial expressions (four 

women), preceded by two practice trials. The order between the empathy assessment 

blocks was randomized between participants whereas the pain assessment block was 

always the last. Thereafter, the task prioritization homemade questionnaire was 

administered, followed by the Brown-Peterson task and questionnaires. Participants 

received a financial compensation (CAN$15) after a short debriefing. 

 

1.6.3 Data analyses and results 
1.6.3.1 Task priorization and control measures. The mean accuracy rate for the 

memory task was 77.38% (well above the 33.33% chance rate; M = 24.76/32 trials; SD = 

3.50), suggesting that participants performed the task adequately. Regarding the 

instruction to focus equally on the memory and empathy tasks, 96.42% of participants 

reported focusing on both tasks, but from that number, 27.3% reported equal efforts on 

both tasks while 61.8% reported more efforts on the memory task. In line with this 

observation, the level of effort for the empathy task (M = 4.15/7; SD = 1.34) were reported 

as significantly lower than those for the memory task (M = 5.55/7; SD = .81, t(53) = 7.58, p 

< .01, d = 1.26). 

 

1.6.3.2 Effect of the cognitive load on empathy according to participant sex. A 2 

(facial expression; Neutral or Pain) 2 (condition; Passive Observation or Cognitive Load) 2 

(sex; Men or Women) repeated measures ANOVA with empathy as a dependent variable 

revealed that there was no statistically significant three-way interaction between facial 

expression, condition and sex (F(1, 54) = .70, p = .41, d = .23). There was a main effect of 

facial expression (F(1, 54) = 247.05, p < .001, d = 4.27), as participants reported more 
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empathy for painful facial expressions than neutral expressions. There was no main effect 

of condition (F (1, 54) = 2.14, p = .15, d = .41). However, there was a significant interaction 

between condition and facial expression (F(1, 54) = 16.03, p < .001, d = 1.09), since the 

cognitive load was associated with higher empathy levels only for painful expressions (F(1, 

54) = 10.20, p = .002, d = .87), but not for neutral expressions (F(1, 54) = 2.98, p = .09, d = 

.46). The relative change between conditions was also higher for painful expressions than 

neutral ones (t(55) = 6.00, p < .001, d = 1.22). There was a marginally significant sex 

difference (F(1, 54) = 3.97, p = .05, d= .55) with women reporting higher empathy scores 

than men. The interaction between condition and sex was not significant (F(1, 54) = 2.94, 

p = .09, d = .46), but there was a tendency for an increased empathy under the cognitive 

load in men only (F(1, 54) = 5.24, p = .03, d = .63), while this effect was not significant for 

women (F(1, 54) = .03, p = .86, d = .06). The interaction between sex and facial 

expressions was not significant (F(1, 54) = 2.09, p = .15, d = .39), but there was a 

tendency for a sex difference only in painful facial expressions (F(1, 54) = 7.59, p = .008, d 

= .75), while this effect was not significant for neutral expressions (F(1, 54) = .20, p = .65, 

d = .12). Women reported higher stress levels in the cognitive load condition (t(53) = 2.65, 

p = .01, d = .73) and more disturbance during the dual task condition (t(53) = 3.17, p < 

.005, d = .87). No significant difference was found between sexes for the number of 

sequences correctly recognized in the Brown-Peterson task nor for the effort invested in 

both tasks (p > .05; see Figure 6 and Table 1). 

 

1.6.3.3 Effect of the cognitive load in regard to individual characteristics. A 

relative change variable was created as in Study 1. The association between this variable 

and individual characteristics was investigated, using Pearson’s correlations with the 

questionnaires subscales and total scores (i.e. IRI, QA, TAS-20, SRP-III, Brown-Peterson). 

This matrix revealed a moderate and negative correlation between the change variable 

and empathy in the passive observation condition (r(56) = -.41, p = .001), and a small and 

negative correlation with the Brown-Peterson score (r(56) = -.23, p = .048) (Table 4 reports 

the correlations with the total scores of questionnaires and Brown-Peterson; for the 

subscales scores see Table 7 of supplementary material). 

 

As in Study 1, to assess whether the relative change variable could be predicted by 

individual characteristics, a multiple linear regression (method = enter, bootstrap = 5000) 
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was performed with the total scores of the questionnaires (i.e., QA, SRP-III, IRI, TAS-20), 

Brown-Peterson and empathy in the passive observation condition as predictors. The 

analysis revealed that the model was not significant, predicting 10.19% of the variance of 

the relative change variable (F(6, 48) = 2.02, p = .08, adjusted-R2=.10, CI [.012, .44]). 

However, there were 76.1% of the bootstraped samples that reported significant results. It 

is worth noting that the empathy levels in the passive observation condition had a 

significant unique contribution (p < .01) with a standardised beta coefficient of -.398 and 

predicted 13.69% of the variance of the relative change variable (Table 5 reports the 

results of the standard multiple regression). 

 

1.6.4 Discussion from Study 2  
The main finding of Study 2 was contrary to our hypothesis and showed that a 

cognitive load increased empathy in most participants. These results differ from those of 

Rameson et al. (2012) and Morelli and Lieberman (2013) who found that a cognitive load 

reduced empathy for sadness, happiness and anxiety compared to passive observation 

and an instruction to actively empathize. They also found a lesser activation of the medial 

prefrontal cortex under the cognitive load, interpreted as a lower engagement of the 

mentalizing system under the cognitive load. Although it should be mentioned that only 

brain activation was measured during the cognitive load condition. The behavioural 

measures were taken afterwards with an accelerated task and the instruction for 

participants to remember how they felt the first time they saw the images, which could 

have interfered with the measurements. Moreover, these studies did not have any pain 

condition. 

 

Our results do not replicate those of Bajouk and Hansenne (2019) who found no 

behavioural difference between a cognitive load and an instruction to actively empathize in 

a sample of women. Despite the use of identical pain stimuli, methodological differences 

could underlie these different results, the most important one being that they compared the 

cognitive load condition with actively empathizing, while it was compared to passive 

observation in the present study. Even if this comparison was significant in their study, it 

would not be possible to confirm whether this reflects a deleterious effect of a cognitive 

load on empathy or a beneficial effect of an instruction. Since a cognitive load and an 

instruction to actively empathize were linked with higher empathy levels in our study, it is 
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possible that the comparison between these conditions were nulled in their study. Other 

differences with Bajouk and Hansenne (2019) pertain to the outcome variables of each 

study: the present study directly assessed empathy whereas the aforementioned study 

used a pain evaluation paradigm. Since pain is a powerful physiological state, it is 

plausible that a cognitive load would have a minimal interference on its perception and 

evaluation compared with empathy, a complex cognitive and affective process. Another 

difference is that only women were included in their study, while both men and women 

participated in ours. We did find a marginally significant result revealing that only men’s 

reports of empathy tended to benefit from the cognitive load, while women’s remained 

stable, which could explain why our result are in contradiction with theirs. 

 

The failure to confirm the initial hypothesis could reside in the cognitive nature of the 

working-memory load. As previously described, empathy relies on affective and cognitive 

components, as well as regulatory processes to maintain equilibrium between these 

components (e.g., Decety & Jackson, 2004). A speculative hypothesis is that the cognitive 

load could interfere with the cognitive component of empathy, possibly by affecting the 

mentalizing brain network, as suggested by previous studies (e.g., Gu & Han, 2007; Jie et 

al., 2019b; Morelli & Lieberman, 2013; Rameson et al., 2012; Spunt & Lieberman, 2013). 

This would then create an imbalance between the affective and cognitive components of 

empathy and force individuals to rely mostly on the affective component to generate 

empathic judgments. In other words, under the cognitive load, empathic responses could 

be primarily based on the sole effect of affective sharing and not on more controlled 

processes such as perspective taking and emotion regulation, which are essentials for 

empathic accuracy (Zaki et al., 2009). As such, the higher empathy levels that were 

reported in the cognitive load condition might be inaccurate or misguided. It could reflect 

an unregulated affective sharing with the target, while reducing perspective taking and 

cognitive appraisal abilities, which could lead to higher empathic ratings (Tomova et al., 

2017). Under these circumstances, empathic judgments could have emerged from feelings 

of distress for the person experiencing pain and egoistic motivation to help relieve this 

person’s needs (Batson, 1991). However, this hypothesis cannot be confirmed with the 

current data because empathy was measured as one global concept, as opposed to 

measuring the affective and cognitive components. Another hypothesis is that the 

increased empathy ratings could have been induced by a self-simulation heuristic (i.e., the 

ease to imagine oneself in the other’s position). A study found increased sympathy ratings 
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under a cognitive load, specifically for events that were easy to imagine happening to the 

self (Chambers & Davis, 2012). They interpreted these findings as a higher likelihood that 

under limited cognitive resources participants employed self-simulations, rather than more 

effortful or complex perspective-taking processes, thus resulting in higher sympathy. 

According to this heuristic, it could be argued that under the cognitive load, participants 

rated their empathy being more self-oriented, while they were more other-oriented in the 

passive observation condition. These previous theories would explain why working-

memory capacities (Brown-Peterson score) and empathy in the passive observation 

condition were associated with lesser change in the empathy levels under the cognitive 

load, as these individuals were able to maintain necessary cognitive processes, rather 

than having an increase relying on unregulated processes. These results could also 

suggest the hypothesis that subjecting participants to a cognitive load could result in an 

unpleasant emotion in the participants themselves, which could than be confused as pain 

empathy. The cognitive load did induce moderate levels of stress and disturbance in 

participants. However, the results indicate that these levels were higher in women than in 

men, while the cognitive load was associated with increased pain empathy, which was 

marginally more important in men. Such an unpleasant emotion should be associated with 

a greater disturbance in participants, and even with stress, although there is no significant 

correlation between the levels of empathy in the cognitive load condition and levels of 

stress and disturbance, neither in men nor women (ps > .05). Finally, it is trusted that the 

empathic evaluations that were performed by participants triggered an empathic cascade 

from affective sharing to cognitive understanding, but also emotion regulation (De Waal & 

Preston, 2017). Thus, it is believed that the reported empathic responses were more 

holistic than simply based on the sharing of an unpleasant emotion with the other. This fine 

distinction needs to be further investigated in subsequent studies. 

 

The fact that empathy increased under a cognitive load could also be explained by an 

inverted-U curve (i.e., a canonic relationship between empathy and the degree of difficulty 

of the cognitive load). This concept has been frequently used to characterize various 

psychological processes (e.g., Shih & Lin, 2017), and could apply to empathy for others’ 

pain as well (and perhaps empathy in general). In the passive observation condition, 

individuals might be less engaged in the empathic judgment of the painful facial 

expressions since it is an easy task. This might stem from the ease of perceiving painful 

facial expressions, which are powerful to attract one’s attention (Cui et al., 2017; Ibanez et 
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al., 2014). By adding a cognitive load, the task’s demands increase. People might have 

deployed more effort, which in turn resulted in higher attention levels towards the painful 

stimuli and the empathy assessment. Previous studies have shown that compared to a low 

cognitive load, a high cognitive load leads to increased affective arousal, emotional 

sharing and cognitive evaluations of painful facial expressions (Cui et al., 2017; Holmes et 

al., 2014). Facial expressions were considered as task-irrelevant stimuli in these studies, 

supporting a depletion of cognitive control mechanism to inhibit these stimuli. However, in 

the actual study, pain faces were relevant stimuli as participants were asked to focus on 

both the empathy evaluations and the working memory task. Although, while almost all 

participants reported focusing on both tasks, 61.8% reported putting more efforts in the 

memory task, which could imply that they were processing the painful facial expressions 

as a second-order task. The empathic response then increased, yielding higher empathy 

levels that might even approach the individual’s ability (i.e., the top of an inverted-U curve). 

Highly empathic individuals may not need this to fully devote their attention and empathy 

to the task, thus showing lower changes between conditions. According to the inverted-U 

curve hypothesis, it could be postulated that if the demand surpasses the working-memory 

limited capacity, the individual might be overwhelmed (Baddeley, 1992; Paas et al., 2004). 

The very hard cognitive load could then be detrimental to the subjects’ empathy, as 

suggested in the initial hypothesis, and the empathic response would decline. Regarding 

the current study, participants revealed being only moderately disturbed by the cognitive 

load. Therefore, the task might not have saturated all available resources. 

 

1.7 General discussion 
Two studies were conducted to investigate the effect of contextual factors (i.e., 

instruction to actively empathize and cognitive load) on the behavioural response of 

empathy for facial expressions of pain in both men and women, as well as their interaction 

with individual characteristics (i.e., self-reported empathy, autistic, psychopathic and 

alexithymia traits, as well as working memory). This investigation adds support to the 

distinction between the ability and propensity to empathize. Study 1 showed that an 

instruction encouraging empathy could indeed increase empathy for neutral and painful 

stimuli, and that the relative change between conditions was correlated with some 

individual characteristics. As predicted, individuals with higher total scores and scores on 

the perspective taking and empathic concern subscales of the IRI, and higher empathy in 

the passive observation condition (marginally significant) had a bigger increase under the 
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instruction to actively empathize. Conversely, higher total scores and scores on the 

interpersonal manipulation and callous affects subscales of the SRP-III, total scores and 

score on the communication and attention to details subscale of the QA, as well as total 

scores of the TAS were associated with lower relative change. These psychological traits 

could predict an individual’s relative change, with the total score of the IRI having a 

significant unique contribution, as higher scores are linked to an increased change under 

the instruction. Surprisingly, Study 2 revealed that a high cognitive load could also 

increase empathy for facial expressions of pain, with a marginal interaction revealing that 

this effect is observed only in men. The relative change between conditions was smaller 

for individuals with higher empathy in the passive observation condition and for those with 

a better performance on the working memory and divided attention task. While individual 

characteristics could not significantly predict participants’ relative change between 

conditions, empathy levels in the passive observation condition still had a significant 

unique contribution to predict the change, higher scores being linked to a lower change 

under the cognitive load. 

 

We found that individuals with higher perspective-taking and empathic concern scores 

responded more favourably to the instruction to actively empathize, these scores being 

significantly correlated to the empathy level under the instruction to actively empathize 

and, more importantly, with the relative change variable. This is a finding that does not 

replicate the results of Bajouk and Hansenne (2019) who did not find significant 

covariations between these scores and pain evaluations under an instruction to actively 

empathize. These differences might be because empathy was directly assessed in the 

actual study. As such, when instructed to feel with the person in pain and take this 

individual’s perspective, it is plausible to believe that most, if not all, participants attempted 

to perform the tasks. It is unsurprising that individuals who are better at taking others’ 

perspective and have a greater concern for others had a greater propensity to empathize 

and more success in enhancing their empathy under the instruction to actively empathize. 

These individuals might also have a higher capacity for emotion regulation, rendering it 

easier for them to up-regulate their empathy (Berkman & Lieberman, 2009). For these 

individuals, an instruction to actively empathize might be appropriate to boost their 

empathic responses under this condition. Individuals with less empathy traits and emo- 

tion regulation capacities, as people with higher psychopathy, autistic and alexithymia 

traits, might be less inclined to respond favourably to such an instruction. In Study 2, we 
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did not find a relation between self-reported empathy traits and the relative change 

variable, although perspective-taking scores and empathic concern (marginally) were 

correlated with empathy levels in the cognitive load condition. This result is compatible 

with Bajouk and Hansenne (2019) who found a deleterious effect of the cognitive load only 

in participants characterized by low scores on these variables. Despite the incongruity 

regarding the specific effect of a cognitive load on empathy our studies is in line with 

previous findings regarding the fact that individuals with self-reported empathy traits could 

deal better with adverse conditions when it comes to displaying empathy. This could be 

because they devote more attention to the discrimination of facial expressions, even when 

cognitively busy, or because empathy could come easier for them (Choi & Watanuki, 2014; 

Cui et al., 2017; Rameson et al., 2012). 

 

Another interesting result concerns the tendency towards sex differences that was 

observed in Study 2 (in the task and self-reported questionnaire), while no sex effect was 

found in Study 1. The fact that sex effects were not found in both studies is in line with 

previous findings, such that there is a lack of generalizability of sex differences, which are 

very inconsistent across studies and conditions, with some finding women to be more 

empathic and others finding no difference (e.g., Baez et al., 2017; Batchelder et al., 2017; 

Christov-Moore et al., 2014; Ihnen et al., 2009; Jie et al., 2019a; Rueckert et al., 2011; 

Simon et al., 2006). While these were marginally significant results, sex differences have 

been a matter of debate in the field of empathy, rendering these results interesting to 

discuss. Several hypotheses could explain why there was a tendency for men, but not 

women, to report higher empathy levels in the cognitive load condition than in the passive 

observation condition. Firstly, some authors have suggested that differences in self-

reported empathy could reflect unconscious biases to adhere to gender-role social norms 

and stereotypes (Baez et al., 2017; Eisenberg & Lennon, 1983). Our results from Study 2 

are compatible with this theory. It was shown that women reported higher empathy levels 

than men in both conditions, but that men tended to increase their empathy levels under 

the cognitive load more than women, who remained stable, a result compatible with 

previous studies (Bajouk & Hansenne, 2019; Jie et al., 2019a). Since participants knew 

that empathy was assessed in the study, these stereotypes could involuntarily motivate 

women to appear more empathic and men to hold back their empathy (Baez et al., 2017; 

Eisenberg & Lennon, 1983; Ickes et al., 2000; Klein & Hodges, 2001; Lewis et al., 2011). 

Men could refrain from giving high empathy ratings in the passive observation condition, 
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as this would portray them as sensitive and emotional, which is in contradiction with 

societal stereotypes of males (Baez et al., 2017; Lopez-Saéz et al., 2008; Prentice & 

Carranza, 2002). However, with the cognitive load using a large part of their limited 

attentional resources, it is possible that men no longer possess sufficient cognitive 

resources to watch the painful facial expression, perform the memorisation task and refrain 

their empathic ratings in order to adhere to stereotypical norms (Baez et al., 2017; Paas et 

al., 2004). Indeed some authors have suggested that working memory and response 

inhibition share common attentional resources, such that inhibitory capacities decline with 

increasing working memory load (Roberts & Pennington, 1996). This hypothesis was 

supported by findings that a high-load in working memory was associated with a higher 

reaction time to inhibit a response (Boucher et al., 2020). As for the actual study, this 

diminution in inhibitory control by the cognitive load could lead to a release of the refrain in 

the empathic ratings, thus revealing the true empathy levels of men. This could suggest 

that men’s empathy could usually be under rated in self-reported tasks, rather than being 

boosted by the cognitive load (Baez et al., 2017; Michalska et al., 2013). This would also 

support the idea that men and women could possess similar ability to empathize, but a 

different propensity to deploy it in everyday contexts (e.g., Andreoni & Vesterlund, 2001; 

Jie et al., 2019a; Lewis et al., 2011; Singer et al., 2006). It is even possible that cognitive 

processes, underlying the cognitive component of empathy, could define the propensity to 

empathize, while affective processes would be at the core of empathic ability (De Waal & 

Preston, 2017; Jauniaux et al., 2019). 

 

Secondly, another hypothesis is that men would be more unstable when it comes to 

displaying empathy, being more subject to the influence of context, as suggested by 

previous studies examining the neural substrates of empathy, as well as altruistic 

behaviours and interpersonal sensitivity (Andreoni & Vesterlund, 2001; Jie et al., 2019a; 

Lewis et al., 2011; Singer et al., 2006). However, women’s empathy could be elicited more 

automatically and they might continuously display empathic levels near their empathic 

ability, thus remaining equally empathic across conditions (Jie et al., 2019a; Singer et al., 

2006). As suggested by Rameson et al. (2012), empathy might not be as automatic for 

everyone and at all times, and it might be more automatic in women (Jie et al., 2019a). 

Our results further support this claim and suggest that empathy could be more automatic 

for individuals with a high propensity to empathize, better working-memory abilities and 

women, who would remain empathic across contexts despite being cognitively occupied 
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by a concurrent task (even in spite of reporting being more disturbed and stressed by the 

cognitive load). Oppositely, men might rely more on cognitive processes when it comes to 

empathy (Moriguchi et al., 2014). The automaticity of empathy has been a matter of 

debate, with some theorists preaching that empathy is mostly a spontaneous and 

automatic process occurring through shared emotion representations, mimicry and mirror 

neuron activation (Gallese, 2001; Preston, 2007; Preston & de Waal, 2002; Rizzolatti et 

al., 1996). Alternatively, it could be suggested that the first group of individuals could 

simply be more motivated to fully present their empathy and remain empathic regardless 

of the context. 

 

1.8 Limitations and perspectives 
These studies suggest new insights on empathy for pain according to contextual and 

individual factors. Nonetheless, some limits should be discussed. First, our sample mostly 

comprised young adults with moderate to high empathy. Further studies should be 

conducted with individuals with lower empathy, as found in clinical samples, and include a 

broader age range. Second, while a within-subject design allowed the exploration of 

individual characteristics linked with the change between conditions, participants might 

have guessed the expected change particularly under the instruction to actively empathize. 

More nuances could have been drawn from the results if participants had completed the 

three experimental conditions in one comprehensive study, although the instruction to 

actively empathize could have affected the cognitive load and vice versa. Running two 

separate experiments also shortened the duration of the study, reducing fatigue and 

exposure to the same pain stimuli, factors known to affect pain perception and empathy 

(Grégoire et al., 2016). Furthermore, the empathy measure that was employed in this 

study, namely a visual analog scale of the level of empathy, did not allow the separate 

evaluation of affective and cognitive processes empathy, nor emotion regulation 

processes, but rather evaluated empathy as a whole. It would be interesting for future 

studies to assess the separate behavioural effect of these contextual modulations on each 

component of empathy. However, this would be hard to perform consciously for an indi- 

vidual, especially for the affective component, since these early processes are likely 

influenced by later cognitive facets of empathy (Decety et al., 2015). 

 

Moreover, the levels of empathy evaluated in the passive observation condition were 
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lower in Study 1 than in Study 2, although the relative change did not differ between 

studies (p > .05). There were small changes in the protocols (i.e., four blocks of 24 stimuli 

for the Study 1 vs two blocks of 32 stimuli for Study 2) and sampling between studies (i.e., 

younger participants in Study 2 because of the lower age criterion; M1 = 25.71 years, SD1 

= 9.05; M2 = 22.55years, SD2 = 3.61; t(113) = 3.16, p < .01), yet it is improbable that these 

could account for this empathy difference. A stepwise linear regression showed that none 

of the assessed individual characteristics could predict participants’ inclusion to a study or 

another. 

 

The cognitive load used in Study 2, which consisted in the memorization of eight 

consonants, could be considered a moderate to high cognitive load. The comparative 

effect with a low cognitive load would be interesting to deepen understanding of the 

relationship between empathic propensity and cognitive load. It would also be noteworthy 

to reproduce this study with healthcare professionals who must remain empathic towards 

their patients while being cognitively loaded. The nature of the load could also be modified, 

since the effect of an affective load (e.g., strong emotions) on empathy would be of 

particular interest in certain populations, such as psychologists, who are daily exposed to 

such situations. 

 

Future studies could also assess the individual characteristics that are associated with 

the direction of the change under an instruction to actively empathize and a cognitive load. 

In Study 1, it was expected that most, if not all individuals would increase their empathy 

with the instruction to actively empathize. Yet in 28.8% of participants, the instruction was 

associated with a decrease relatively to the passive observation condition. In Study 2, it 

was expected that empathy levels would decrease under the cognitive load for most 

individuals. However, the cognitive load was associated with higher empathy levels than in 

the passive observation condition in 62.5% of participants. Therefore it would be 

interesting to understand why individuals can have such opposite reactions under these 

contextual modulations. 

 

1.9 Conclusion 
These studies revealed that an instruction to actively empathize, and, unexpectedly, a 
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cognitive load could improve empathy for pain in certain individuals. Self-reported 

empathic concern and perspective taking is associated with a greater empathic response 

under an instruction encouraging empathy, while psychopathy, autistic and alexithymia 

traits would prevent this increase. A marginal sex effect was obtained for the effect of a 

cognitive load, as men reported marginally more empathy under a cognitive load than a 

passive observation condition while women remained stable. Moreover, the change 

between conditions was smaller in individuals with a higher propensity to empathize and 

better working memory capacities. These are the first studies to assess these contextual 

modulations in intra-individual paradigms to assess how an instruction encouraging 

empathy and a cognitive can affect empathy for pain differently in certain people, 

according to their individual and psychological characteristics. These results highlight the 

complexity and multifactorial nature of empathy in humans. 
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1.14 Tables 

Table 1. Empathy scores and psychological characteristics according to sex 

 

*p < .05; ** p < .01 

 

 

 

 Study 1 Study 2 
  Men (n=29) Women (n=30) Men (n=29) Women (n=27) 
Measures M (SD) M (SD) M (SD) M (SD) 
Empathy (pain)-
Passive 
observation 
condition (/100)  

58.48 (20.96) 56.86 (25.10) 63.68 (21.57) ** 77.30 (14.40) 

Empathy (pain)-
Alternative 
condition (/100)  

63.86 (21.86) 64.26 (25.94) 70.76 (14.40) * 79.63 (12.79) 

Relative change 
(/1) .15 (.30) .17 (.32) .17 (.21) .15 (.25) 

Empathy 
(neutral)-Passive 
observation 
condition (/100)  

15.29 (19.86) 16.05 (18.15) 23.38 (18.09) 26.67 (22.47) 

Empathy 
(neutral)-
Alternative 
condition (/100)  

16.28 (20.38) 20.61 (22.11) 22.57 (16.64) 23.84 (19.87) 

IRI-Empathic 
concern (/28) 19.48 (4.02) 20.33 (6.34) 17.82 (4.34) ** 22.33 (4.22) 

IRI-Perspective 
taking (/28) 19.48 (4.93) 18.07 (4.91) 18.36 (4.95) ** 21.89 (3.45) 

IRI-Fantasy (/28) 18.17 (6.70) 20.13 (4.75) 18.00 (5.97) ** 22.37 (4.48) 
IRI-Personal 
distress (/28) 8.97 (5.27) * 11.63 (4.88) 9.04 (4.63) ** 13.07 (5.46) 

IRI-Total 66.10 (11.59) 70.17 (12.19) 63.21 (12.64) ** 79.67 (10.72) 
SRP-III-Total 
(/320) 152.45 (18.90) 149.60 (20.78) 164.39 (18.86) ** 141.00 (15.74) 

QA-Total (/50) 16.59 (7.31) 14.40 (4.76) 17.57 (4.86) 15.78 (6.14) 
TAS-20-Total 
(/100) 46.31 (11.23) 51.30 (10.93) 52.18 (8.73) 47.19 (12.05) 

Correct 
sequence 
recognition (/32) 

- - 25.36 (3.37) 24.15 (3.59) 

Brown-Peterson 
task (/60) - - 49.59 (7.33) 47.96 (7.73) 

Effort for the 
empathy task (/7) - - 4.10 (1.54) 4.19 (1.10) 

Effort for the 
memorisation 
task (/7) 

- - 5.48 (.87) 5.61 (.75) 

Dual task 
disturbance (/7) - - 3.41 (1.57) ** 4.65 (1.29) 

Stress induced 
by the cognitive 
load (/7) 

- - 3.14 (1.30) * 4.08 (1.32) 
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Table 2. Correlations between the relative change variable, empathy levels and total 

scores of questionnaires – Study 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* p < 0.05; ** p < 0.01; ~p = 0.05 

  

 1 2 3 4 5 6 7 

1. Relative change 
variable 1.00 .21~ .63** .42** -.26* -.23* -.28* 

2. Empathy (pain)-
Passive observation 
condition 

- 1.00 .85* .32** -.17 -.16 -.16 

3. Empathy (pain)-
Actively Empathize 
Condition 

- - 1.00 .47** -.28* -.27* -.22 

4. IRI-Total - - - 1.00 -.23* -.15 -.56** 

5. QA-Total - - - - 1.00 .42** .12 
6. TAS-Total - - - - - 1.00 .14 
7. SRP-Total - - - - - - 1.00 

        

Mean .16 57.6
6 

64.0
6 

68.1
7 

15.6
3 

48.8
5 

151.0
0 

SD .31 22.9
7 

23.8
1 

11.9
7 6.17 11.2

7 
19.7

6 
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Table 3. Standard multiple regression predicting the relative change variable – Study 1 

 

Predictors 

Zero-
Order r with 

relative 
change 
variable 

β 
(standardized) sr p 

Empathy (pain)-
Passive observation 
condition 

.21~ .057 .05 .66 

IRI-Total .42** .33* .26 .04 
QA-Total -.26* -.13 -.11 .36 
TAS-Total -.23* -.10 -.09 .44 
SRP-Total -.28* -.06 -.05 .68 

     
 Ajusted-R2 = .15* 

 

* p < 0.05; ** p < 0.01; ~p = 0.05 
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Table 4. Correlations between the relative change variable, empathy levels and total 

scores of questionnaires – Study 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* p < 0.05; ** p < 0.01 

  

 1 2 3 4 5 6 7 8 

1. Relative change 
variable 1.00 -.41** .13 -.004 .002 -.07 .07 -.23* 

2. Empathy (pain)-
Passive observation 
condition 

- 1.00 .83** .15 -.18 -.15 -.17 .26* 

3. Empathy (pain)-
Cognitive Load 
Condition 

- - 1.00 .17 -.21 -.23 -.14 .17 

4. IRI-Total - - - 1.00 -.30* -.37** -.45** -.06 
5. QA-Total - - - - 1.00 .40** .20 .07 
6. TAS-Total - - - - - 1.00 .38** .09 
7. SRP-Total - - - - - - 1.00 .007 
8. Brown-Peterson - - - - - - - 1.00 
         

Mean .16 70.12 75.04 71.29 16.69 49.73 152.9
1 48.65 

SD .23 19.70 14.24 14.29 5.55 10.69 20.89 7.48 



 
 

 
 

82 

Table 5. Standard multiple regression predicting the relative change variable – Study 2 

 

Predictors 
Zero-Order r 
with relative 

change 
variable 

β 
(standardized) sr p 

Empathy (pain)-
Passive observation 
condition 

-.41** -.398** -.37 .006 

IRI-Total -.004 .023 .02 .88 
QA-Total .002 -.016 -.015 .91 
TAS-Total -.07 -.13 -.11 .39 
SRP-Total .07 .063 .054 .68 
Brown-Peterson -.23* -.11 -.10 .43 

     
 Ajusted-R2 = .10 

 

 

* p < 0.05; ** p < 0.01 
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1.15 Supplementary material 

Table 6. Correlations between the relative change variable and questionnaires subscales – Study 1  

 

* p < 0.05; ** p < 0.01; ~p = 0.05
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Table 7. Correlations between the relative change variable and questionnaires subscales – Study 2  

 

* p < 0.05; ** p < 0.01; ~p = 0.05
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Chapitre 2 : Functional connectivity patterns of trait empathy are 

associated with age and sex 
 

2.1 Avant-propos 

Les deux études comportementales présentées au Chapitre 1 ont permis d’explorer 

les fluctuations de l’empathie dans divers contextes et selon certaines caractéritisques 

individuelles. Les résultats suggèrent notamment que l’emptahie pourrait être moins 

automatique et aisée pour certains individus, tandis que d’autres déploieraient des degrés 

similaires d’empathie peu importe le contexte. L’un des résultats obtenu dans ces deux 

études, mais n’ayant pas été abordé dans le Chapitre 1, constitue la relation entre l’âge et 

l’empathie. Celle-ci n’a pas fait l’objet d’analyses poussées, puisque cette caractéristique 

ne devait initialement pas être à l’étude et que plus de 80% des participants sont âgés 

entre 18 et 30 ans, limitant nettement la portée de ces résultats. Or, dans les deux études, 

les résultats suggèrent que l’âge serait aussi un facteur influençant la propension à 

l’empathie, cette dernière étant corrélée positivement au changement relatif entre les deux 

conditions (Étude 1 : r = .36, p < .01; Étude 2 : r = .37, p < .01) et corrélée négativement 

avec l’empathie dans la condition d’observation à l’Étude 1 (r = -.26, p < .05). Toutefois, la 

relation entre l’empathie et l’âge demeure peu explorée dans la littérature. Ainsi, au terme 

de ces deux études comportementales, l’âge et le sexe ont été identifiés comme étant des 

facteurs associés à la propension à l’empathie. Le Chapitre 2 de la thèse vise à mieux 

comprendre l’activité cérébrale intrinsèque sous-tendant la propension à l’empathie, c’est-

à-dire les patrons de connectivité cérébrale fonctionnelle qui la caractérise. Le paradigme 

utilisé se base sur des comparaisons entre des groupes d’individus pour qui la propension 

à l’empathie serait sous-optimale en comparaison à des groupes qui exploiteraient 

pleinement leurs ressources empathiques quotidiennement. Les caractéristiques retenues 

pour ces groupes ont été choisies sur la base des résultats des études comportementales 

présentées au Chapitre 1, soient l’âge et le sexe. Les différents groupes investigués sont : 

les adolescents et les adultes, ainsi que les hommes et les femmes.  

 

Cet article est actuellement en révision au journal Brain and Cognition (demande de 

corrections majeures). Voici la référence: B. Tremblay, M.-P., Deschamps, I., Tousignant, 

B., & Jackson, P.L. (en révision). Functional patterns of trait empathy are associated with 

age and sex. Brain and Cognition. 
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2.2 Résumé 

L’empathie est la capacité de ressentir les états d'autrui. Cette étude a examiné les 

patrons de connectivité cérébrale fonctionnelle de l'insula antérieure (IA) et du cortex 

préfrontal dorsomédian (dmPFC) en covariation avec les traits empathiques, en fonction 

de l'âge et du sexe. 33 participants ont été divisés selon leur âge (16 adultes et 17 

adolescents) et leur sexe (16 femmes et 17 hommes). Les adolescents rapportent moins 

d’empathie cognitive sur un questionnaire que les adultes et les hommes moins 

d'empathie affective que les femmes. La connectivité cérébrale du dmPFC et de l’IA, en 

covariation avec les scores d’empathie, est positivement associée à quelques régions 

spécifiques du réseau par défaut chez les adultes et les femmes, tandis que des 

covariations négatives sont observées dans de multiples régions du cerveau chez les 

adolescents et les hommes. Ces résultats suggèrent que l'empathie auto-rapportée se 

reflète dans l’activité intrinsèque du cerveau. 

 

Mots clés: Empathie; Sexe; Âge; Connectivité cérébrale fonctionnelle par IRMf; Insula 

antérieure; Cortex préfrontal dorsomédian 
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2.3 Abstract 

Empathy is the capacity to feel and understand others’ mental states. In some 

individuals, there is an imbalance between the affective and cognitive components of 

empathy, which can lead to deficits. This study investigated the functional connectivity of 

the anterior insula (AI) and dorsomedial prefrontal cortex (dmPFC), which play key roles in 

empathy, in covariation with the affective and cognitive subscales of the Interpersonal 

Reactivity Index (IRI), as a function of age and sex. Seed-based functional connectivity 

analyses were performed on 33 healthy participants that were subdivided according to 

their age (16 adults and 17 adolescents) and sex (16 women and 17 men). Adolescents 

reported lower cognitive empathy than adults and men less affective empathy than 

women. The connectivity of the dmPFC and AI, in covariation with cognitive and affective 

subscales of empathy, respectively, was positively associated with only a few specific 

regions in adults and women. This pattern differs from those of adolescents and men, for 

whom negative covariations were observed in many brain regions. These findings support 

that lower self-report levels of empathy in men and adolescents could be reflected in the 

functional connectivity patterns of the dmPFC and AI. 

 

Keywords: Empathy; Sex; Age; Resting-state fMRI; anterior insula; Dorsomedial 

prefrontal cortex 
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2.4 Introduction 

Empathy, a dyadic and dynamic function that allows individuals to perceive, 

understand, and even share the affective and mental states of others, is essential to 

adequately navigate through social interactions (De Waal & Preston, 2017; Decety & 

Jackson, 2004). It is composed of an affective component, which allows one to feel, to 

some degree, what others feel (De Waal & Preston, 2017; Decety & Jackson, 2004). This 

component relies on what is considered an automatic and unconscious sharing of 

sensorimotor and affective states between two people (Preston & De Waal, 2002; De Waal 

& Preston, 2017; Prochazkova & Kret, 2017). Empathy also comprises a cognitive 

component, which is the deliberate process of ascribing and predicting beliefs, intentions, 

mental states and emotions to another individual, that is also called mentalizing (Frith & 

Frith, 2006; Decety & Jackson, 2004). These affective and cognitive processes are central 

to empathy and are maintained in equilibrium by emotion regulation processes, which 

prevent a person from being overwhelmed or too detached from others’ affective 

experiences (Decety & Jackson, 2004; Decety et al., 2007). Indeed, an imbalance 

between the affective and cognitive components of empathy is suboptimal and has been 

reported in clinical populations, such as autism spectrum disorders and psychopathy, but 

also in certain subgroups of the general population (Bird & Viding, 2014; Lockwood et al., 

2013).  

 

A number of studies have contributed to our current understanding of the different 

brain regions that underlie the affective component of empathy. These include some 

regions that are part of a large-scale network known as the salience network (SN), which 

contributes to the integration of sensory, cognitive and emotional information from internal 

and external sources (Betti & Aglioti, 2016; Menon, 2015; Cauda et al., 2012; Cauda et al., 

2010; Menon & Uddin, 2010; Craig, 2009). These regions include notably the middle and 

dorsal part of the anterior cingulate cortex (ACC), and the anterior insula (AI) (Lamm, 

Decety & Singer, 2011). More specifically, it has been suggested that the AI serves as a 

pivotal hub in mediating socio-emotional processing and is one of the most consistently 

activated regions in empathy for pain and diverse emotions, mostly with a negative 

valence (Fan et al., 2011; Lamm et al., 2011; Bzdok et al., 2012; Cauda et al., 2012; 

Mutschler et al., 2012; Seeley et al., 2012; Jauniaux et al., 2019).  
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The neural correlates of the cognitive component of empathy include many regions 

that are part of the default-mode network (DMN) (Raichle, 2015; Buckner et al., 2008; 

Raichle et al., 2001). This network is deemed task-negative, since it is mostly activated 

when individuals are instructed to do nothing, and is associated with mind wandering, self-

referential thoughts and auto-biographical retrieval, as well as theory of mind and 

mentalizing (e.g., Raichle, 2015; Schilbach et al., 2008; Buckner et al., 2008). Regions of 

the DMN include the posterior cingulate cortex (CG), the precuneus, the inferior parietal 

lobule (IPL), the temporo-parietal junction (TPJ), as well as the ventral (vmPFC) and 

dorsal parts of the medial prefrontal cortex (dmPFC) (Bzdok et al., 2012; Lamm et al., 

2011). The mPFC has been labeled as a key node in socio-emotional processing and a 

vast array of processes related to higher social functions, such as social cognition (e.g., 

social judgments, beliefs attribution, mentalizing, perspective taking) (Bzdok et al., 2013; 

Bzdok et al., 2012; Freeman et al., 2010; Mitchell, 2009; Van Overwalle, 2009; Shamay-

Tsoory et al., 2006; den Ouden et al., 2005). While both the vmPFC and the dmPFC are 

associated with the processing of social, emotional and facial stimuli, the vmPFC is 

involved in reward processing and helping behaviours, whereas the dmPFC takes part in 

mentalizing and tasks soliciting the cognitive component of empathy (Beadle et al., 2018; 

Bzdok et al., 2013).  

 

Many factors (e.g., age, sex, psychopathologies) are associated with lower empathy in 

both clinical population and the general population (e.g., Bird & Viding, 2014). This led to 

the presumption that each individual would possess a certain ability to empathize 

(maximum level of empathy possible for this individual), but that many individuals might 

have a lower propensity to fully use their empathic ability, and would thus be irregular in 

their display of empathy across targets and situations (Keysers & Gazzola, 2014). 

Amongst these factors, age, and more precisely being an adolescent, has been suggested 

to be linked with a lower empathic propensity (Tousignant et al., 2018). As such, 

developmental studies on empathy suggest that its cognitive component has a protracted 

development throughout adolescence (Tousignant et al., 2018; Van der Graaff et al., 2014; 

Decety, 2010; Eisenberg et al., 2005). For instance, adolescents showed less prosocial 

behaviours than adults during an online ball tossing game simulating social exclusion with 

strangers (i.e., Cyberball game; Tousignant et al., 2018). These differences were 

interpreted as a lower propensity to take the victim’s perspective and to share his/her 

distress in the adolescent group compared to adults during the game (Tousignant et al., 
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2018). This lower propensity to empathize during adolescence could be underlined by 

cerebral changes that are still taking place during this period, such as the fine-tuning of the 

prefrontal cortex that is still ongoing and subject to hormonal and emotion processing 

changes (Crone & Dahl, 2012).  

 

Changes in the cerebral connectivity underlying empathy during adolescence remain 

elusive. Yet, at the onset of puberty, cerebral networks are already organized for the most 

part, but the integration and communication between networks still needs refinement 

(Stevens, 2016). During adolescence, empathy has been associated with a decreased 

activation of brain areas underlying saliency and emotional processes, such as the 

amygdala and insula, in favour of prefrontal regions, associated with mentalizing (Decety 

et al., 2012). There is evidence of an age-dependent shift in the functional connectivity 

between prefrontal and posterior regions involved in the DMN, although whether the 

connectivity strengthens or weakens with age remains unclear (e.g., Decety et al.2012; 

Bolling et al., 2011; Burnett & Blakemore, 2009). These changes in cerebral activation 

from adolescence to adulthood possibly reflect a shift in the cerebral mapping of 

mentalizing processes that could be underlined by the synaptic reorganization of the 

prefrontal cortex that occurs all through adolescence (Blakemore, 2012; Crone & Dahl, 

2012). The refinement of social processes during adolescence, strongly influenced by 

emotions, socialization and reward seeking, eventually contributes to fine-tuning of 

mentalizing during adulthood (Crone & Dahl, 2012). Yet, the available results are 

inconsistent and mostly task-based, thus the resting-state functional connectivity patterns 

of the dmPFC and AI underlying empathy in adolescents compared to adults remains 

unexplored. 

 

Another characteristic that may contribute to a lower empathic propensity is sex (for a 

review see Christov-Moore et al., 2014). In fact, while some studies find women to be 

more empathic than men, this result is not consistent, as some studies find no difference 

between sexes (e.g., Baez et al., 2017; Simon et al., 2006). Studies that have shown 

differences suggest that these are mainly circumscribed to the affective component of 

empathy, as women tend to share more actively and are more concerned by others’ 

states. Findings regarding the cognitive component of empathy are inconsistent 

(Batchelder et al., 2017; Baez et al., 2017; Van der Van der Graaff et al., 2014; Gardner et 
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al., 2012; Yang et al., 2009; Kevrekidis et al., 2008; Muncer & Ling, 2006). It should also 

be noted that the results concerning sex differences in empathy also depend on the type of 

measures used to assess empathy, as differences are mostly found on self-reports and 

sometimes behavioural tasks, whereas findings with physiological and neuroimaging 

measures are very variable (e.g., Lamm et al., 2011; Michalska et al., 2013; Christov-

Moore et al., 2014; Baez et al., 2017; Jie et al., 2019).  

 

As per the cerebral activation underlying empathy, men and women show different 

patterns and strategies to make empathic judgment, and these differences are far from 

ubiquitous (Christov-Moore et al., 2014). Some results suggest that women recruit regions 

related to emotions and interoception, such as the amygdala and insula, while men would 

rely more on cognition, be more externally focused and sensitive to contextual 

modulations, with more activation in the visual cortex and fusiform gyrus (Moriguchi et al., 

2014; Derntl et al., 2010; Singer et al., 2006). These differences are also reflected in 

functional connectivity patterns with men showing greater connectivity than women in 

parietal, occipital and insular regions, notably in sensorimotor networks and even in the SN 

network (Filippi et al., 2013; Seeley et al., 2007; Lee et al., 2005). In comparison, women 

would have greater functional connectivity in the DMN than men (Bluhm et al., 2008; 

Biswal et al., 2010, but see Weissman-Fogel et al., 2010). Yet, the knowledge pertaining 

the functional connectivity patterns underlying empathy across sex remains unclear. 

 

A better understanding of how age and sex affect empathy and its neural substrates 

could improve our comprehension of empathy fluctuations in the general population, as 

well as help unravel the theoretical concepts of empathic propensity and ability. Despite 

the known implication of the DMN and SN for empathy, few studies have used resting-

state fMRI (rs-fMRI) to explore the patterns underlying its affective and cognitive 

components. To this end, resting-state fMRI (rs-fMRI) is quite interesting since it allows an 

unbiased glimpse to the brain’s intrinsic activity by assessing whether inter-regional neural 

activity is associated across time (Friston, 2011). While a few studies found an association 

between empathy levels, as reported on questionnaires or behavioural tasks, and 

fluctuations in functional connectivity, knowledge remains sparse, especially regarding 

individual differences such as age and sex (e.g., Uribe et al., 2019; Oliveira Silva et al., 

2018; Bilevicius et al., 2018). This method could be promising to investigate empathy in 
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relation to other individual characteristics such as age and sex.  

2.5 Objectives and hypotheses 

The first objective of this study was to verify self-reported differences in empathy 

according to age and sex. It was expected that adolescents would report lower perspective 

taking than adults and men lower empathic concern than women.  

 

The second objective was to investigate the functional connectivity of the dmPFC and 

the AI, crucial brain areas for empathy, and how they respectively covary with the cognitive 

and affective components of empathy according to age and sex. It was expected that 

individuals with a higher propensity for empathy, namely adults and women, would have 

patterns of connectivity for the AI and dmPFC that would comprise regions involved in the 

affective and cognitive components of empathy, respectively. For the adolescent group, 

since the mentalizing network is still undergoing important changes at this age range, it 

was expected that the network emerging from the dmPFC in covariation with the cognitive 

component of empathy would be less organized and less segregated from other brain 

networks than in adults. As for the affective component of empathy, less data is available; 

the functional connectivity patterns emerging from the AI in covariation with the affective 

component of empathy could be similar between groups, or adolescents could also have 

more connectivity between the AI and regions involved in emotion processing, as the 

amygdala. Regarding sex differences, they should be found mostly in the network 

underlying the affective component of empathy, although previous findings are 

contradictory.  

 

2.6 Methods 

2.6.1 Participants 
Participants were recruited for a larger study (Tousignant et al., 2018) by emails sent 

to a list of students and employees of Laval University (Quebec City, Canada), according 

to the following inclusion criteria: 1) aged 12–17 years for the adolescent group and 22–30 

years for the adult group (people aged between 18 and 21 years old were excluded from 

the study as this period is considered “late adolescence”, where there is considerable 

overlap between adolescence and adulthood; Turkstra, 2000); 2) speaking French as a 

first language; 3) being Caucasian; and 4) being right-handed. Exclusion criteria included: 
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1) a documented neurological, psychiatric, developmental disorder and/or an untreated 

vision condition; 2) being a graduate psychology student at Laval University (for the adult 

group only; this criteria was established for the larger study); 3) presenting a 

contraindication for magnetic resonance imaging (e.g., pregnancy, metallic implants, 

claustrophobia, etc.). The initial sample was composed of 36 healthy individuals, but three 

participants were excluded (two for excessive motion during the resting-state scan and 

one due to incomplete behavioural data). The final sample was composed of sixteen 

adults (M age: 24.44 years; SD: 1.99; 7 females) and seventeen adolescents (M age: 

14.24 years; SD: 1.35; 9 females). Written informed consent was obtained from all 

participants, plus a parent for the adolescents group, before they took part in the study. 

Participants received a financial compensation of 50$ for their participation. The Ethics 

Committee of the Institut de réadaptation en déficience physique de Québec approved the 

study (# 2013-346). 

 

2.6.2 Questionnaires 
Empathy. Participants’ empathy was measured using a French translation of the 

Interpersonal Reactivity Index (IRI; Davis, 1983; French version as used by Achim et al., 

2011), a self-reported questionnaire. It is composed of four subscales: empathic concern, 

personal distress, perspective taking and fantasy. Each subscale includes 7 items, 

assessed on a 5-point Likert-scale ranging from 0 (Does not describe me well) to 4 

(Describes me very well). The validity of the IRI has been well documented and validated 

in adult samples, and also in adolescent samples (e.g., Hawk et al., 2013; Davis, 1983). In 

the past, many authors divided the subscales of the questionnaire to cover the affective 

components (first two subscales) and the cognitive (last two subscales) components of 

empathy (e.g. Bock & Hosser, 2014; Shamay-Tsoory et al., 2009). Nevertheless, this 

division has been questioned, and some researchers reported concerns regarding the 

Personal Distress and Fantasy subcales (Chrysikou & Thompson, 2016; Rankin et al., 

2006; Baron-Cohen & Wheelwright, 2004; Pulos et al., 2004). The Perspective Taking (IRI-

PT) and Empathic Concern (IRI-EC) are the closest to the theoretical conceptions of the 

affective and cognitive components of empathy, respectively (e.g., Bernhardt et al., 2014; 

Singer & Lamm, 2009; Decety & Jackson, 2004). The IRI-PT subscale refers to the 

tendency to adopt the perspective of others, while the IRI-EC subscale measures the 

tendency to feel compassion for others and to resonate with other people’s feelings. Only 

the scores obtained from the IRI-PT and IRI-EC were used as covariates for the resting-
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state analysis, as did other studies (e.g., Oliveira Silva et al., 2018; Cox et al., 2012; Ritter 

et al., 2011; Rankin et al., 2006). 

 

Mentalizing. The Combined Stories test (CST) of the Integrated Social Cognition 

Battery (BICS; Achim et al., 2012) was used to measure mentalizing capacities of the 

participants. The CST includes mentalizing stories that were translated in French and 

adapted from other validated tasks, such as the “False-belief task” (Baron-Cohen, 1989), 

the “Strange Stories test” (Happé, 1994), the “Hinting task” (Corcoran et al., 1995) and the 

“Faux-pas test” (Baron-Cohen et al., 1999). Participants were asked to read the stories out 

loud and they were allowed to keep the text in front of them if they needed to check it 

again to answer the questions. The responses were written verbatim and then scored on a 

0 to 2 scale according to a correction grid. The task includes twenty-nine stories, including 

20 second-order mentalizing stories (i.e., attribution about a character's mental state), 6 

non-social reasoning stories (i.e., making an inference about physical causalities) and 3 

first-order inference stories (i.e., attribution of a mental state about the physical world). 

Only the score obtained to the mentalizing stories was used, the maximum score being 52. 

The task took approximately 30 minutes to complete. 

 

Wechsler Abbreviated Scale of Intelligence (WASI). In order to estimate the 

intellectual functioning of the participant, and to control for this aspect in the event of non-

equivalence between groups, participants completed two subscales of the Wechsler 

Abbreviated Scale of Intelligence (Wechsler, 1999). The French-version of the subscales 

Vocabulary and Matrices were administrated.  

 

Pubertal development. A French version of the Pubertal Development Scale (Petersen 

et al., 1988; Verlaan et al., 2001) was administered to the adolescent group. It consists of 

five items assessing physical changes occurring during puberty that are rated on a scale 

from 1 to 4. A score of 1 indicates that puberty has not yet started, while a score of 4 

suggests that puberty is complete. 

 

2.6.3 Resting-state data acquisition 
Participants were scanned using a 3-Tesla Philips Achieva TX scanner, with an 8-

channel head coil at the Clinic IRM Québec-Mailloux in Quebec City, Canada. High-
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resolution anatomical images were acquired using a 3D T1-MPRAGE sequence 

(TR=8.2ms; TE=3.7ms; flip angle=8°; 180 slices, 1mm thick, no gap). Resting-state fMRI 

data was acquired for eight minutes using a T2*weighted Echo-Planar Imaging sequence 

(TR=3000ms; TE=35ms; flip angle=90°; 45 slices, 3mm thick, no gap; voxel size =1.8 mm 

x 1.8 mm x 3mm; 160 volumes). During the scanning, participants were instructed to 

remain still and to stare at a cross placed in the center of a black screen. They were also 

asked to stay awake and not to think about anything in particular. This sequence was 

acquired after the participants played the Cyberball game (i.e., a social exclusion paradigm 

to assess prosocial behaviours) in the fMRI scanner (for the details and results of this fMRI 

study see Tousignant et al., 2018). 

 

2.6.4 Procedure 
After the arrival of the participants at the laboratory, the study was briefly explained to 

them and they signed the appropriate consent form(s). The anatomical images were first 

acquired, followed by an experimental task (not relevant to this study; see Tousignant et 

al., 2018) and the resting-state scan. Once out of the scanner, participants completed the 

WASI, the Combined stories test, the IRI, and the Pubertal Development Scale (for the 

adolescent group). The whole session lasted approximately 150 minutes.  

 

2.7 Analyses 
Neuroimaging data were preprocessed and analyzed using FreeSurfer (Dale et al., 

1999) and the program Analysis of Functional NeuroImages (AFNI; Cox et al., 1996). 

Using MRIconvert, NIfTI files were computed from the DICOM images acquired from the 

scanner. Before preprocessing, all data were visually inspected to confirm there were no 

visible lesion or coil artifacts. The pre-processing steps were conducted with the script 

afni_proc.py (example 11b), as suggested by Jo and collaborator (2013). The first four 

volumes were discarded, as they were not at a steady state magnetization. As for the 

remaining volumes in the time-series, they were registered to the last volume in the data 

set to correct for head motion, based on previous literature a motion threshold of 0.4mm 

was established. Despiking was performed at the subject level to diminish the involvement 

of sudden spike signals in the correlation estimates. In order to filter out temporal outliers, 

a slice-timing correction was applied. T1 images were aligned and normalized to the MNI 

caez N27 atlas using 12-parameters affine warp. This spatial normalization of the 
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functional data was performed with the auto-Talairach function in AFNI, which allows the 

EPI data to be aligned to the anatomical T1 (via rigid-body transformation) and to be 

spatially transformed to the MNI space. Spatial smoothing was done to improve signal-to-

noise ratio with a 6 mm full-width at half-maximum (FWHM) isotropic Gaussian kernel. To 

reduce physiological noise and artifacts in the data, nuisance regression and motion 

censoring were performed simultaneously in a single regression model. For each 

participant, six motions parameters (i.e., three translation and three rotation parameters), 

white matter and ventricles regressors were included with their derivates in a regression 

model, as well as their first difference terms. To control for physiological confounds, the 

ANATICOR algorithm was employed to estimate spatially varying white matter signal 

(Maher et al., 2015).  

 

For functional analyses, a group mean mask was overlaid on the BOLD data, which 

allowed the identification of ROIs and the extraction of activation values. Two seed-based 

resting-state analyses were conducted in AFNI to identify brain regions whose BOLD time-

series data were significantly correlated with the mean time-series of two ROIs. The 

command 3dGroupInCorr was used to create the functional connectivity maps based on 

pre-defined seed coordinates for the regions of interest, taking the average of all voxels 

within a surrounding radius of 5 mm. Based on previous literature on the cerebral 

substrates of empathy, the bilateral dorso-medial prefrontal cortex (dmPFC) was chosen 

for the cognitive component of empathy, whereas the dorsal anterior insula (AI) was used 

as a region of interest for the affective component of empathy (e.g., Blakemore, 2012; 

Lamm et al., 2011). The coordinates for these regions were extracted from a previous 

meta-analysis by Bzdok et al. (2012) [MNI coordinates left AI: -30, 20, 4; right AI: 36, 22, -

8; left dmPFC: -8, 56, 30; right: dmPFC 4, 58, 25]. This meta-analysis was chosen since it 

quantitatively summarized all neuroimaging experiments (until 2010) related to the 

affective component of empathy (labeled solely empathy in the meta-analysis) and the 

cognitive component of empathy (or perspective taking and theory of mind). This meta-

analysis on imaging studies of empathy included 112 fMRI and positron emission 

tomography experiments reporting 1376 foci in which participants were supposed to know 

and feel into the emotional state of others. As for perspective taking, 68 experiments in 

which participants had to perform perspective taking tasks (e.g., predict others’ thoughts, 

intentions and future actions) reporting 724 activation foci were included. The meta-

analysis on morality, also reported in this study, was not considered for the seed selection. 
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  Eight maps were generated per participant: left and right dmPFC with and without 

the perspective-taking subscale of the IRI (IRI-PT) score as covariate for the cognitive 

component of empathy, as well as left and right AI, with and without the score of the 

empathic concern subscale of the IRI (IRI-EC) as covariate for the affective component of 

empathy. To determine if groups differed in the resting-state connectivity patterns of these 

ROI, non-parametric unpooled t-tests were run with 3dGroupInCorr. To correct for multiple 

comparisons, cluster-size thresholding was performed using 3dClustSim, which runs a 

Monte-Carlo simulation based on an estimation of spatial autocorrelation function 

parameters and estimates the probability of Type 1 error for the 3D statistical parametric 

map (Cox et al., 2017). For a signification level of voxels at p<0.01 and clusters at p<0.05, 

the program returned a minimum cluster size of 238 voxels. Functional connectivity maps 

for each group and contrast between groups were overlaid on the group mean T1 

anatomical image. The AFNI whereami GUI function, the online database Neurosynth 

(http://neurosynth.org) and the online application MRIcron (www.mricro.com) were used to 

define anatomical localization.  

 

2.8 Results 

2.8.1 Empathy measures – IRI subscales 
ANOVAs were performed on the Perspective Taking and Empathic Concern 

subscales, with age and sex groups as independent variables. For the IRI-PT, the results 

revealed a significant age difference, as adolescents reported lower scores than adults 

(F(1, 29)=5.21, p=.03, d=.84), but no difference was found for sex (F(1, 29)=1.15, p=.29, 

d=.41). The interaction was not significant (F(1, 29)=.17, p=.78, d=.20). For the IRI-EC, the 

results revealed a significant sex effect (F(1, 29)=4.98, p=.03, d=.84), as women had 

higher scores than men, but no difference for age (F(1, 29)=.003, p=.96, d=0.0). The 

interaction was not significant (F(1, 29)=.71, p=.41, d=.29) (see Tables 8 and 11). 

 

2.8.2 Functional connectivity of the dmPFC and AI with no covariate 
Across groups the functional connectivity patterns of the dmPFC and AI were similar. 

The dmPFC was functionally connected with a large ipsilateral cluster including the medial 

and ventromedial prefrontal cortex and the anterior cingulate cortex, and also the posterior 

cingulate cortex, the precuneus, the temporo-parietal junction and middle temporal gyrus 

(i.e., the connectivity patterns of the left dmPFC was found in regions of the left 
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hemisphere and vice-versa). The bilateral AI showed covariations with a large bilateral 

cluster including the insula, inferior frontal gyrus and anterior cingulate cortex, the inferior 

and middle temporal gyrus, and the medial prefrontal cortex, posterior cingulate cortex and 

parahippocampal gyrus (see supplementary material).   

 

2.8.3 Adolescents vs. adults  
2.8.3.1 Behavioural results. Groups were compared for descriptive data using t-

tests. The comparisons revealed that the two groups did not differ on their estimated 

intellectual functioning on the WASI (t(31)=1.40, p=.17, d=.49) nor on their mentalizing 

capacities (t(31)=.95, p=.95, d=.33) (see Table 8). For pubertal development, the mean 

score of the adolescent group was 2.94 (SD=.66), indicating a puberty that was definitely 

underway, with no difference between sexes (t(15)=2.04, p=.06; Petersen et al., 1988). 

 

2.8.3.2 Resting-state results.  

Dorsomedial prefrontal cortex. In adolescents and adults, the contrast between groups 

for the functional connectivity of the right and left dorsomedial prefrontal cortex (dmPFC) 

did not yield significant differences (see Table 14 of supplementary material for details). 

Adding the IRI-PT score as covariate, different patterns of covariations between the left 

and right dmPFC were observed between groups (extensive results are shown in Table 9). 

In adults, significant positive covariations with the IRI-PT score were notably found 

between the functional connectivity of the bilateral dmPFC and the left precentral gyrus, 

and between the left dmPFC and bilateral precentral and postcentral gyri, right superior 

frontal gyrus and the right anterior insula. There was a negative covariation in the right 

superior temporal gyrus extending into inferior parietal lobule. In adolescents, significant 

positive covariations between the functional connectivity of the bilateral dmPFC and the 

IRI-PT score were found in the ipsilateral precuneus and posterior cingulate cortex. 

Significant negative covariations were found in a large ipsilateral cluster including the 

middle occipital gyrus extending to the posterior cingulate cortex and precuneus, and the 

middle and inferior frontal gyrus. The contrast between groups revealed many differences 

in the functional connectivity of both the left and right dmPFC in the previously mentioned 

regions amongst others. Figure 7 shows the functional connectivity of the dmFPC with the 

IRI-PT score as covariate across groups, as well as the contrast between groups. 
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Figure 7. This Figure shows how the perspective-taking score of the Interpersonal Reactivity Index, 
a measure of cognitive empathy (CE), covaries with the functional connectivity of the left 
dorsomedial prefrontal cortex (dmPFC). Only the left hemisphere is illustrated. In adults and women 
(Panel A), the CE score exhibited a significant positive relationship with the FC between the dmPFC 
and few regions involved in CE. In adults, positive FC is seen between the left dmPFC and the 
middle frontal gyrus (MFG; extending in the inferior frontal gyrus (IFG)) and the inferior parietal 
lobule (IPL). In women, positive FC is found between the left dmPFC and the left lingual gyrus (LG) 
and inferior occipital gyrus (IOG). In adolescents and men (Panel B), the CE score exhibited a 
significant negative relationship between the connectivity of the left dmPFC and the left middle 
temporal gyrus (extending in the inferior temporal gyrus (ITG)); the precentral gyrus (PrG); the 
postcentral gyrus (PG); the IFG; the temporo-parietal junction (TPJ); the LG; and the precuneus. 
Panel C exhibits the contrasts between groups. All maps were corrected with a minimum cluster 
size of 238 contiguous voxels each significant at p=0.01. 
 

Anterior insula. In adolescents and adults, the connectivity patterns of the right and left 

dorsal anterior insula (AI) were similar in both groups, but the contrast revealed a 

difference for the connectivity between the right AI and right superior frontal gyrus, as well 

as the left superior temporal sulcus (see supplementary data Table 15). When adding the 

IRI-EC as covariate, different patterns were observed between groups (see Table 10 for 

details). In adults, positive covariations were found between the functional connectivity of 

the left AI and the left dmPFC, as well as the left inferior frontal gyrus (marginally 

significant). In adolescents, negative covariations were found between the functional 

connectivity of the bilateral AI and contralateral inferior and middle frontal gyrus, 

midcingulate cortex and superior temporal gyrus. The contrast between groups revealed 

many differences in the functional connectivity of both the left and right AI with notably with 

these regions and others bilaterally. Figure 8 shows the functional connectivity of the AI 

with the IRI-EC score as covariate across groups, as well as the contrasts between 

groups. 
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Figure 8. This Figure shows how the empathic-concern score of the Interpersonal Reactivity Index, 
a measure of affective empathy, covaries with the functional connectivity of the anterior insula (AI). 
In adults (Panel A), the AE score exhibited a significant positive relationship between the FC of the 
left AI and the left dorso-medial prefrontal cortex (dmPFC) and inferior frontal gyrus (IFG; extending 
in the middle frontal gyrus; MFG). In women (Panel A), negative FC is seen between the left AI and 
the right superior temporal gyrus (STG). In adolescents (Panel B), the AE score exhibited a 
significant negative relationship between the connectivity of the left AI and the left anterior, middle 
and posterior cingulate cortex (ACC; MCC; PCC) and the inferior frontal gyrus (IFG: extending in 
the middle frontal gyrus (MTG)). In men (Panel B), negative FC is found between the right AI and 
the right inferior semi-lunar lobule of the cerebellum. Panel C exhibits the contrasts between 
groups. All maps were corrected with a minimum cluster size of 238 contiguous voxels each 
significant at p=0.01. 
 

2.8.4 Men vs. women 
2.8.4.1 Behavioural results. Groups did not differ on their estimated intellectual 

functioning on the WASI (t(31)=1.62, p=.12, d=.57) nor on their mentalizing capacities 

(t(31)=1.67, p=.11 , d=.58) (see Table 11). 

 

2.8.4.2 Resting-state results.  

Dorsomedial prefrontal cortex. In men and women, there was a significant contrast 

between groups in the connectivity between the right dmPFC and right precuneus 

extending into the posterior cingulate cortex (see Table 16 of supplementary material for 

details). Adding the IRI-PT score as covariate, different patterns of covariations between 

the left and right dmPFC were observed between groups (see Table 12). In women, there 

were marginally significant positive covariations between the IRI-PT score and the 
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functional connectivity between the left dmPFC and the left lingual gyrus extending into the 

cuneus, and between the right dmPFC and the left thalamus, as well as the middle 

temporal gyrus. In men, significant negative covariations between the functional 

connectivity of the bilateral dmPFC and the IRI-PT were found in the bilateral inferior 

parietal lobule and temporo-parietal junction, as well as between the left dmPFC and the 

right inferior frontal gyrus and left superior temporal gyrus (extending into middle temporal 

gyrus). The contrast between groups yielded marginally significant positive covariations 

between the left dmPFC and bilateral inferior occipital gyrus and lingual gyrus. 

 

Anterior insula. No significant difference was found between the functional 

connectivity of the anterior insula (AI) between groups (see Table 17 of supplementary 

material for details). Adding the IRI-EC score as covariation, a marginally significant 

negative covariation was found between the left AI and the right superior temporal gyrus in 

women. In men, a marginally significant covariation was found between the right AI and 

the right inferior semi-lunar lobule of the cerebellum. 

 

2.9 Discussion 
The objective was to better understand the intrinsic mechanisms of empathy by 

exploring the resting-state functional connectivity of the dmPFC and AI. The covariations 

with the affective and cognitive components of empathy according to age and sex were 

also targeted in order to better comprehend the differences in empathy that are found 

between men and women, and adolescents and adults.  

 

2.9.1 Behavioural results 
The differences between groups regarding self-reported IRI scores confirmed our 

hypotheses. Lower scores on the IRI-PT were found in adolescents compared with adults 

and lower scores on the IRI-EC in men compared with women. The result regarding a 

significant age difference on the score linked to the cognitive component of empathy, and 

more precisely perspective-taking, is in line with previous studies finding a protracted 

development of this component well after childhood (Tousignant et al., 2018; Van der 

Graaff et al., 2014; Decety, 2010; Eisenberg et al., 2005). However, there was no 

difference between age groups on the mentalizing task, which evaluates the ability of an 

individual to mentalize, suggesting that instead of differing on their ability to infer others’ 
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emotions and mental states, adolescents could have a lesser propensity to do so in certain 

context (e.g., Tousignant et al., 2017; Dumontheil et al., 2010). This supports the role of 

motivation and context during social interactions in the engagement of cognitive 

processes, such as perspective taking and empathy (Somerville, 2013; Crone and Dahl, 

2012). Rather than an inferior empathic ability, adolescents could simply be more selective 

in their empathy and their tendency to take others’ perspective (e.g., Dumontheil et al., 

2010; Tousignant et al., 2018).  

 

Men and women differed on their score for the affective subscale of empathy. These 

results are in line with previous studies finding sex differences in self-reported measures of 

empathy (e.g., Batchelder et al., 2017; Van der Graaf et al., 2014), possibly in response to 

social norms encouraging women to report more empathy, but not men (Baez et al., 2017; 

Christov-Moore et al., 2014).  

 

2.9.2 Resting-state connectivity results 

2.9.2.1 Functional connectivity of the dmPFC without considering the IRI scores  

The functional connectivity of the dmPFC was associated with many regions, including 

the TPJ, PCC/precuneus, and middle temporal gyrus. These regions are similar to those 

found in other studies that investigated the functional connectivity of the dmPFC, and 

overlap with the DMN, as expected (Oliveira Silva et al., 2018; Bzdok et al., 2013). Indeed, 

despite the fact that seed-based analyses do not perform the connectivity between a 

whole network (as do Independant Component Analysis; ICA), studies find that most 

networks, including the DMN, can be reliably identified using seed-based analyses and 

ICA (Raichle, 2015; Joel et al., 2011; Bluhm et al., 2008). As found in previous studies, the 

connectivity of the dmPFC also includes regions of the fronto-parietal network, as this 

region is considered a pivotal hub between these networks (Rzepa et al., 2017; Andrews-

Hanna et al., 2010). Moreover, the functional connectivity of the dmPFC did not 

significantly differ between adolescents and adults. This suggests that the rough 

organization of the DMN network, or at least the functional connectivity of the dmPFC, 

could be complete before adolescence (Stevens, 2016). Yet, there might still be an 

ongoing refinement in the activation of this network while performing social cognition tasks 

during adolescence (Blakemore, 2012; Decety et al., 2012). Lastly, there was a difference 

between men and women in the functional connectivity between the right dmPFC and the 
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right precuneus/posterior cingulate cortex. This is in line with previous studies finding sex 

differences in the DMN (e.g., Filippi et al., 2013; Bluhm et al., 2008). 

 

2.9.2.2 Functional connectivity of the AI without considering the IRI scores 

The AI showed positive functional connectivity with multiple regions of the salience 

network such as the ACC, IFG and inferior temporal gyrus. This network was found to be 

involved in the affective component of empathy, as well as emotions, since it has 

connections with the limbic system; it was also suggested that it could be linked to 

awareness (Zhao et al., 2017; Cauda et al., 2012; Cauda et al., 2011; Craig, 2009). This 

implication of the limbic system could explain the connectivity between the AI and the 

parahippocampal gyrus, a paralimbic region involved in the processing of emotional stimuli 

and episodic memory (Aminoff et al., 2013; Suzuki et al., 2009). Mostly negative 

connectivity with regions from the DMN network was also found, such as the vmPFC, the 

PCC and precuneus, as well as the middle temporal gyrus. Past studies identified the AI, 

as well as the SN, as key to perform task-switch between control-executive networks and 

the DMN, which could explain these results (Goulden et al., 2014).  

 

As previous studies have reported, there was no difference in the connectivity of the 

AI between men and women (Christov-Moore et al., 2019; Uribe et al., 2019). Adults and 

adolescents differed on the connectivity between the AI and superior frontal gyrus, as well 

as superior temporal sulcus. As these regions are part of different networks, this could 

reflect the ongoing development of between-network connectivity (Stevens et al., 2016; 

Klapwijk et al., 2013). 

 

2.9.2.3 Functional connectivity of the dmPFC with IRI-PT as covariate 

When adding scores from the IRI-PT, adults and women showed mostly positive 

covariations between the IRI-PT score and the functional connectivity of the dmPFC in few 

regions, as the PCC/precuneus, superior temporal sulcus, IFG and ACC. These regions 

are compatible with the important contribution of the dmPFC in perspective-taking and 

mentalizing (Shiota et al., 2017; Bzdok et al., 2013). These patterns of connectivity are 

mostly consistent with other studies investigating the connectivity of the mPFC in high 

empathy subjects, who found that stronger empathy was positively correlated with the 

functional connectivity between the mPFC and the precuneus/midcingulate cortex, dorsal 
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ACC and left superior temporal sulcus, while low-empathy individuals showed lower 

connectivity between the mPFC and ACC (Kim et al., 2017; Takeuchi et al., 2014). 

Another interesting finding is that, in women, there were covariations between the dmPFC, 

the IRI-PT, and occipital regions, as well as with the lingual gyrus. While these results are 

difficult to explain, occipital regions, which are most likely involved in visual networks, have 

been found as anatomical substrates of mentalizing and empathy for pain (Uribe et al., 

2019; Fallon et al., 2018; Valk et al., 2016). These results suggest that individuals with a 

high empathic propensity, such as adults and women, may have more effective brain 

connectivity patterns than adolescents and men respectively, thus optimizing their level of 

cognitive empathy in everyday life. Adolescents and men, however, showed multiple 

negative covariations with multiple regions all over the brain. These patterns of diffuse 

connectivity suggest less integration within and between brain networks supporting 

cognitive empathy. They may be associated with less automaticity of complex processes, 

such as the cognitive component of empathy.  

 

2.9.2.4 Functional connectivity of the AI with IRI-EC as covariate 

The functional connectivity of the AI with the IRI-EC as covariate was negatively 

correlated with the superior temporal gyrus and the inferior semi-lunar lobule of the 

cerebellum in women and men, respectively (although the contrast between groups did not 

reveal significant differences). This result is in line with a study that found negative 

correlations between scores of emotional empathy and these regions, within the salience 

network (Bilevius et al., 2018). As per the pattern of connectivity in adults and adolescents, 

it was found that adolescents had negative covariations between the AI and some regions 

of the DMN, such as the middle frontal gyrus and the superior temporal gyrus. Adults, 

however, showed a positive covariation with the IRI-EC between the AI and dmPFC. This 

result is very interesting as a positive association between the insula and dmPFC was 

interpreted in past studies as reflecting better communication between the SN and DMN 

networks, as well as with emotion regulation networks, allowing individuals to deal with the 

affective processes of empathy more effectively (Wang et al., 2017). This is line with the 

role of the insula as a crucial node in the interplay and switching between multiple 

networks, allowing the integration of interoceptive, exteroceptive, emotional and cognitive 

control information (Cottam, 2018; Simmons et al., 2013; Menon, 2011). It is indeed 

plausible that less effective or immature emotion regulation processes in adolescents 

could underline the difference between adolescents’ and adults’ empathy. The negative 
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correlations that were found between the functional connectivity of the AI and inferior 

frontal gyrus, as well as with the dorsolateral prefrontal cortex support this hypothesis, 

since both these regions are crucial to emotion regulation (Naor et al., 2020; Jauniaux et 

al., 2019; Morawetz et al., 2017; Gross, 2015). 

 

Resting-state functional connectivity patterns are said to reflect the intrinsic 

organization of the brain, which could underlie individual differences (Raichle, 2015; 

Snyder & Raichle, 2012). Important differences were found in the functional connectivity of 

the dmPFC in covariation with IRI-PT scores between groups that are considered to have 

higher empathic propensity (adults and women) and those considered to have lower 

empathic propensity (adolescents and men). For the functional connectivity of the AI with 

IRI-EC scores, differences were only found in adults and adolescents. According to many 

authors, the brain activity on which empathy relies involves two mechanisms: one bottom-

up and one top-down (de Waal & Preston, 2017). The affective component of empathy, 

considered as a bottom-up process, is thought to occur almost automatically in reaction to 

the state of another (de Waal & Preston, 2017). We presume that this automatic 

component, relying on affective resonance mechanisms, functions similarly in most 

individuals of the general population. The cognitive component of empathy, considered as 

a top-down process, requires one to assess and control affective processes, which would 

involve cerebral regions associated with the cognitive component of empathy and emotion 

regulation processes (de Waal & Preston, 2017). As suggested by previous authors, 

empathy would fundamentally be an affective process (Stietez et al., 2019; Kanske, 2018; 

Brown et al., 2017; Reiter et al., 2017; de Vignemont & Singer, 2006). However, its 

adequate functioning would rely on the communication between core regions involved in 

affective sharing, and prefrontal regions to down-regulate and modulate this affective 

experience according to cognitive information. Regarding the ability and propensity to 

empathize theory, core affective regions could be linked to the capacity of an individual to 

be empathic, whereas prefrontal regions would be associated to the propensity and direct 

manifestation of this affective capacity, translating in the use of an individual’s empathy in 

daily life. Moreover, this disrupted connectivity between the AI and frontal regions, as 

observed in the results of this study, could explain why adolescents and men have less 

integrated and more diffuse functional connectivity networks of the dmPFC in relation with 

cognitive empathy.  
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2.10 Limitations and future perspectives 
This study suggests new insights on the cerebral networks underlying empathy 

according to age and sex. Yet, some limitations and future perspectives should be pointed 

out. The sample size constitutes a limit to generalization of the results from this study 

since only 33 individuals, that were further divided in subgroups, completed the study. As 

such, these results should be replicated in wider samples, and with different groups to 

further support the present findings.  

 

Regarding group divisions, adolescents and adults were divided according to their 

age. Some evidence suggests that puberty stages are associated with the development of 

mentalizing and empathic concern, as such it would have been interesting to include 

precise pubertal measures (e.g., salivary concentrations of testosterone, estradiol and 

dehydroepiandrosterone; Klapwijk et al., 2013; Van der Graaff et al., 2014; Keulers et al., 

2010). The adolescent group included a large spectrum of age (12 to 17); it is thus 

plausible there were differences in the pubertal development amongst individuals of this 

group. Developmental effect might even be observed in the adult group (22 to 30), as the 

brain could still be under development and refinement until 30 years old. These elements 

might have reduced the possibility of finding some differences between groups. Although, 

to minimize the impact of this variable, late adolescents (from 18 to 21 years old) were 

excluded. Further studies should investigate closer age range and include more age 

groups (e.g., children, older adults and elderly people).  

 

For sex comparison, men and women were divided according to their biological sex, 

although it would be noteworthy to assess the functional connectivity underlying empathy 

according to gender. Empathy could indeed be sensitive to stereotypes and influenced by 

someone’s gender affiliation (Karniol et al., 1998; Spies et al., 2016). Moreover, sex-

steroids hormones and the hormonal phases of women would be interesting to consider in 

future studies (i.e., menstrual, luteal and follicular phases), since they have been linked 

with social sensitivity, socio-emotional behaviours, as well as changes in certain brain 

networks (Petersen et al., 2014; Derntl et al., 2010; Bos et al., 2012; but see Hjelmervik et 

al., 2015).  
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2.11 Conclusion 

This is the first study to explore the resting-state functional connectivity of the dmPFC 

and AI, and how it covaries with the affective and cognitive components of empathy in a 

same sample according to age and sex. The results suggest well-organized and efficient 

functional connectivity emerging from the dmPFC and AI supporting the cognitive and 

affective components of empathy in adults and women. However, these patterns 

significantly differ from those of adolescents and men, for whom negative covariations are 

observed in more diffuse and less integrated networks. These results support that, even in 

the general population, lower levels of reported empathy is reflected in the intrinsic activity 

of the brain. They highlight the complexity of empathy and the mechanisms underlying it in 

certain subgroups.  
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2.14 Tables 

 

  

Table 8. Descriptive data and empathy measures of adolescents and adults 
 

 Adolescents 
(n=17) 

Adults 
(n=16) 

 M (SD) M (SD) 
Descriptive data   
Age ** 14.24 (1.35) 24.44 (2.00) 
Pubertal development 2.94 (.66) - 
Intellectual functioning 113.65 (8.46) 117.88 (8.85) 
Mentalizing 47.47 (2.58) 46.13 (5.20) 
 
Empathy   

Perspective taking - IRI * 16.18 (5.20) 19.81 (4.05) 
Empathic concern - IRI 18.41 (1.73) 18.13 (1.17) 

 
* p < .05; ** p < .01   
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Table 9. Functional connectivity of the dmPFC with the IRI-PT score as covariate in adults 

and adolescents 

Seed Group Region Hemisphere k Z Peak MNI coordinates 
x y z 

         
Left 
dmPFC 

Adults Postcentral gyrus (somatosensory 
cortex) 

Right 566 4.10 66 -14 23 

   
Precentral gyrus (primary motor cortex) 
extending into postcentral gyrus 
(somatosensory cortex) 

 
Left 

 
344 

 
3.55 

 
-62 

 
-16 

 
39 

         
  Anterior insula Right 253 3.28 38 -4 13 
         
  Superior frontal gyrus extending into 

middle frontal gyrus 
Right 392 2.87 31 49 27 

         
 
 
 
 
Right 
dmPFC 
 
Left 
dmPFC 

 
 
 
 
 
 
 
Ados 

Superior temporal gyrus extending into 
inferior parietal lobule and 
supramarginal gyrus 
 
Precentral gyrus  
 
 
Precuneus extending into posterior 
caudate and parahippocampal gyrus 
 
Caudate extending into 
parahippocampal gyrus and superior 
temporal gyrus 
 
Posterior cingulate cortex 
 
Uvula (Cerebellum) 
 
Middle frontal gyrus extending into 
dorsolateral prefrontal cortex and 
superior frontal gyrus 
 
Midcingulate cortex extending into 
medial frontal gyrus 
 
Lingual gyrus extending into posterior 
cingulate cortex 
 
Middle frontal gyrus extending into 
dorsolateral prefrontal cortex 
 
Medial superior frontal gyrus (extending 
bilateral) 
 
Middle temporal gyrus extending into 
inferior temporal gyrus and middle 
occipital gyrus 
 
Precentral gyrus 
 
Superior parietal lobule extending into 
precuneus 

Right 
 
 
 

Left 
 
 

Left 
 
 

Right 
 
 
 

Left 
 

Right 
 

Left 
 
 
 

Right 
 
 

Right 
 
 

Right 
 
 

Right 
 
 

Right 
 
 
 

Right 
 

Right 

244 
 
 
 

281 
 
 

366 
 
 

312 
 
 
 

363 
 

1840 
 

672 
 
 
 

453 
 
 

938 
 
 

416 
 
 

325 
 
 

2037 
 
 
 

553 
 

23896 
 

 

-3.78 
 
 
 

3.30 
 
 

4.59 
 
 

4.43 
 
 
 

3.61 
 

-3.07 
 

-3.12 
 
 
 

-3.13 
 
 

-3.31 
 
 

-3.49 
 
 

-3.62 
 
 

-3.87 
 
 
 

-4.59 
 

-4.66 

62 
 
 
 

-52 
 
 

-25 
 
 

31 
 
 
 

-13 
 

10 
 

-41 
 
 
 

1 
 
 

6 
 
 

36 
 
 

1 
 
 

55 
 
 
 

17 
 

25 

-60 
 
 
 

5 
 
 

-49 
 
 

-44 
 
 
 

-32 
 

-72 
 

44 
 
 
 

-7 
 
 

-63 
 
 

32 
 
 

16 
 
 

-56 
 
 
 

-19 
 

-75 

25 
 
 
 

13 
 
 

13 
 
 

6 
 
 
 

22 
 

-45 
 

30 
 
 
 

51 
 
 

2 
 
 

44 
 
 

49 
 
 

-12 
 
 
 

78 
 

57 

Right 
dmPFC 

 Posterior cingulate gyrus Right 259 3.70 13 -32 22 

  Superior frontal gyrus extending into 
dorsolateral prefrontal cortex and frontal 
pole 

Left 1908 -3.17 -36 53 20 

         
  Inferior frontal gyrus Right 446 -3.30 43 23 -3 
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  Ventromedial frontal gyrus extending 
into frontal pole 

Right 583 -3.33 4 67 -1 

         
  Uvula extending into pyramis and 

inferior semi-lunar lobule (Cerebellum) 
 
Anterior insula extending into inferior 
frontal gyrus 
 
Middle occipital gyrus extending into 
superior occipital gyrus, temporal gyrus, 
fusiform gyrus, precuneus, superior 
parietal lobule, paracentral lobule, 
posterior cingulate cortex and right 
precuneus, superior parietal lobule, 
posterior cingulate and 
parahippocampal gyrus 
 
Middle frontal gyrus extending into 
superior frontal gyrus and dorsolateral 
prefrontal cortex 

Right 
 
 

Left 
 
 
 
 
 

Left 
 
 
 
 
 

Right 

1543 
 
 

487 
 
 
 
 
 

44450 
 
 
 
 
 

1576 

-3.53 
 
 

-3.70 
 
 
 
 
 

-4.44 
 
 
 
 
 

-4.96 

10 
 
 

-32 
 
 
 
 
 

-48 
 
 
 
 
 

36 
 

-72 
 
 

21 
 
 
 
 
 

-70 
 
 
 
 
 

32 
 

-45 
 
 

4 
 
 
 
 
 

4 
 
 
 
 
 

44 
 

         
Left 
dmPFC 

Contrast Precentral gyrus extending into 
postcentral gyrus and inferior parietal 
lobule 

Left 10927 4.67 -60 -16 39 

   
Anterior insula  

 
Right 

 
817 

 
4.46 

 
38 

 
-5 

 
11 

         
  Inferior temporal lobule extending into 

postcentral gyrus 
Right 3145 4.43 39 -58 60 

         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Right 
dmPFC 

 
 

Inferior temporal gyrus extending into 
fusiform gyrus 
 
Inferior frontal gyrus 
 
Midcingulate cortex (extending bilateral) 
 
Middle frontal gyrus and frontal pole 
 
Middle frontal gyrus extending 
dorsolateral prefontal cortex 
 
Superior frontal gyrus 
 
Middle frontal gyrus extending into 
superior frontal gyrus 
 
Middle frontal gyrus extending into 
dorsomedial prefrontal cortex 
 
Uvula extending into inferior semi-lunar 
lobule (Cerebellum) 
 
Middle temporal gyrus 
 
Posterior cingulate cortex 
 
Inferior parietal lobule extending into 
supramarginal gyrus, postcentral, 
superior parietal lobule, precuneus and 
right postcentral gyrus, paracentral 
lobule, precuneus, cingulate gyurs 
 
Precentral gyrus (premotor cortex) 
 
Orbitofrontal cortex 
 
Middle frontal gyrus extending into 
dorsomedial prefrontal cortex 

Left 
 
 

Right 
 

Right 
 

Right 
 

Left 
 
 

Right 
 

Right 
 
 

Right 
 
 

Right 
 
 

Right 
 

Right 
 
 
 

Left 
 

 
 

Right 
 

Right 
 

Right 
 

1949 
 
 

342 
 

713 
 

886 
 

524 
 
 

583 
 

834 
 
 

420 
 
 

364 
 
 

959 
 

368 
 
 
 

40244 
 

 
 

1464 
 

404 
 

1219 
 

4.41 
 
 

4.20 
 

4.15 
 
4.10 

 
3.85 

 
 

3.71 
 

3.58 
 
 

3.36 
 
 

3.24 
 
 

2.97 
 

-4.08 
 
 
 

4.76 
 

 
 

3.99 
 

3.89 
 

3.69 
 

-59 
 
 

50 
 

1 
 
32 

 
-41 

 
 

27 
 

43 
 
 

24 
 
 

11 
 
 

52 
 

20 
 
 
 

-50 
 

 
 

43 
 

27 
 

24 
 

-51 
 
 

33 
 

2 
 

47 
 

44 
 
 

44 
 

-5 
 
 

26 
 
 

-72 
 
 

-65 
 

-42 
 
 
 

-49 
 
 

 
-7 
 

60 
 

26 
 

-19 
 
 

16 
 

34 
 

27 
 

30 
 
 

-19 
 

55 
 
 

39 
 
 

-45 
 
 

18 
 

13 
 
 
 

48 
 

 
 

58 
 

-8 
 

41 
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Uvula extending into pyramis, pyramis 
of vermis (Cerebellum; all the same on 
the right) 
 
Superior frontal gyrus and dorsolateral 
prefrontal cortex 
 
Caudate extending into 
parahippocampal gyrus and posterior 
cingulate 

 
Left 

 
 
 

Left 
 
 

Right 
 

 

 
714 

 
 
 

1025 
 
 

412 
 

 

 
3.54 

 
 
 

2.81 
 
 

-4.17 

 
-8 
 
 
 

-24 
 
 

27 
 
 

 
-67 

 
 
 

47 
 
 

-40 
 

 
-41 

 
 
 

30 
 
 

9 

Note. Statistical Z-maps were obtained using a p value of <.01 combined with a cluster threshold of k=238 

voxels.  

  



 
 

 
 

121 

Table 10. Functional connectivity of the anterior insula with the IRI-EC score as covariate 

in adults and adolescents 

Seed Group Region Hemisphere k Z Peak MNI coordinates 
x y z 

         
Left AI Adults Dorso-medial prefrontal cortex  Left 257 2.97 -1 32 39 
 
 

  
Inferior frontal gyrus  
(*p = 0.017) 
 

 
Left 
 

 
256 

 
2.50 

 
-57 

 
23 

 
15 

Left AI Ados Inferior frontal gyrus extending into 
middle frontal gyrus 

Right 315 -2.69 38 33 -17 

         
  Midcingulate cortex Right  546 -3.21 1 -37 36 
         
  Dorsomedial frontal gyrus Right 363 -3.45 6 42 20 
         
 
 
 
Right AI 

 Middle frontal gyrus and dorsolateral 
prefrontal cortex 
 
Inferior frontal gyrus  
 
Superior temporal gyrus extending 
into middle temporal gyrus 
 
Postcentral gyrus (somatosensory 
cortex) extending into precuneus 
 
Middle temporal gyrus extending into 
superior temporal gyrus 
 
Middle frontal gyrus and dorsolateral 
prefrontal cortex extending into 
inferior frontal gyrus 
 
Postcentral gyrus extending into 
precentral gyrus 
 
Medial frontal gyrus extending into 
midcingulate cortex (bilateral)  

Left 
 
 
Left 
 
Left 
 
 
Left 
 
 
Left 
 
 
Left 
 
 
 
Left 
 
 
Left 
 
 

594 
 
 
284 
 
292 
 
 
419 
 
 
290 
 
 
376 
 
 
 
610 
 
 
1090 

-3.56 
 
 
-3.04 
 
-3.09 
 
 
-3.26 
 
 
-3.56 
 
 
-3.71 
 
 
 
-3.75 
 
 
-4.16 

-57 
 
 
-53 
 
-39 
 
 
-13 
 
 
-46 
 
 
-55 
 
 
 
-48 
 
 
-4 

25 
 
 
7 
 
0 
 
 
-40 
 
 
-58 
 
 
26 
 
 
 
-19 
 
 
-7 

25 
 
 
20 
 
-13 
 
 
69 
 
 
11 
 
 
25 
 
 
 
58 
 
 
53 

         
Left AI Contrast Middle frontal gyrus extending into 

dorsolateral prefrontal cortex and 
inferior frontal gyrus 

Left  1299 4.26 -55 25 25 

         
  Fusiform gyrus extending into middle 

temporal gyrus 
Left 601 4.13 -50 -4 -31 

         
  Dorsomedial frontal gyrus extending 

into superior frontal gyrus 
Left 1011 3.61 -3 40 39 

         
  Middle frontal gyrus and dorsolateral 

prefrontal cortex 
Left 410 3.30 -25 49 23 

 
Right AI 

  
Postcentral gyrus 
 

 
Right 

 
543 

 
4.40 
 

 
25 

 
-49 

 
72 

  Middle frontal gyrus (premotor cortex) 
extending into precentral 

Right 461 3.90 27 -16 67 

         
  Inferior frontal gyrus Right 291 3.81 57 28 13 
         
  Superior parietal lobule extending into 

precuneus 
 

Left 239 3.79 -29 -63 67 

  Superior frontal gyrus (premotor 
cortex) extending into dorsomedial 
prefrontal cortex and anterior 

Left 2032 3.78 -1 12 57 
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cingulate cortex 
   

Inferior frontal gyrus extending into 
precentral gyrus 
 
Supramarginal gyrus extending into 
inferior parietal lobule and superior 
temporal gyrus 
 
Inferior parietal lobule extending into 
supramarginal and superior temporal 
gyrus 
 
Declive extending into declive, inferior 
temporal and fusiform gyrus 
(Cerebellum) 
 
Superior temporal gyrus  
 
Precentral gyrus extending into 
postcentral gyrus 
 

 
Left 
 
 
Left 
 
 
 
Right 
 
 
 
Left 
 
 
 
Right 
 
Right 

 
545 
 
 
1227 
 
 
 
688 
 
 
 
277 
 
 
 
317 
 
443 

 
3.71 
 
 
3.69 
 
 
 
3.66 
 
 
 
3.41 
 
 
 
3.37 
 
3.36 

 
-55 
 
 
-48 
 
 
 
62 
 
 
 
-46 
 
 
 
57 
 
15 
 

 
9 
 
 
-49 
 
 
 
-39 
 
 
 
-53 
 
 
 
12 
 
-37 
 

 
16 
 
 
36 
 
 
 
36 
 
 
 
-27 
 
 
 
-8 
 
67 
 

Note. Statistical Z-maps were obtained using a p value of <.01 combined with a cluster threshold  
of k=238 voxels.  
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Table 11.  Descriptive data and empathy measures of men and women  

 

 

  

 
 Men 

(n=17) 
Women 
(n=16) 

 M (SD) M (SD) 
Descriptive data   
Age  19.59 (5.48) 18.75 (5.54) 
Intellectual functioning 113.35 (9.08) 118.19 (7.99) 
Mentalizing 45.71 (4.86) 48.00 (2.66) 
Empathy   
Perspective taking - IRI  17.24 (5.67) 18.69 (4.13) 
Empathic concern – IRI * 16.59 (5.26) 20.06 (3.30) 
 
* p < .05; ** p < .01   
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Table 12. Functional connectivity of the dmPFC with the IRI-PT score as covariate of men 

and women 

Seed Group Region Hemisphere k Z 
Peak MNI 
coordinates 
x y z 

         
Left 
dmPFC 

Women Lingual gyrus extending into cuneus 
and inferior occipital gyrus (striate 
cortex) 

Left 271 2.79 -13 -98 -15 

  (*p = 0.019)       
         
Right 
dmPFC 

 Thalamus (ventral anterior nucleus) 
(*p = 0.015) 
 

Left 282 3.40 -10 -4 4 

  Middle temporal gyrus extending into 
middle occipital gyrus and 
parahippocampal gyrus 

Left 240 3.95 -34 -56 6 

  (*p = 0.015)       
         
Left 
dmPFC 

Men Inferior parietal lobule and temporo-
parietal junction 
 

Left 405 -3.09 -55 -40 23 

 
 

 Inferior frontal gyrus Right 1065 -3.19 53 32 -5 

  Supramarginal gyrus extending into 
inferior parietal lobule 

Right 642 -3.27 62 -47 27 

         
  Declive (cerebellum) extending into 

fusiform gyrus 
Left 1542 -3.40 -46 -54 -26 

         
  Superior temporal gyrus extending 

into middle temporal gyrus 
Left 567 -3.75 -59 11 -1 

         
  Inferior semi-lunar lobule 

(cerebellum) 
Right 1825 -3.77 17 -70 -52 

         
  Superior temporal gyrus extending 

into middle temporal gyrus 
Left 280 -3.89 -48 -21 -10 

   
Declive (cerebellum) extending into 
fusiform gyrus 

 
Right 

 
1383 

 
-4.29 

 
32 

 
-68 

 
-19 

         
 
 
 
 
Right 
dmPFC 
 
 
 
 
Left 
dmPFC 

 Superior occipital gyrus extending 
into inferior parietal lobule and 
cuneus  
 
Inferior parietal lobule and temporo-
parietal junction 
 
Inferior semi-lunar lobule 
(cerebellum) 
 
Inferior occipital gyrus extending into 
lingual gyrus  
(*p = 0.01) 
 
Inferior occipital gyrus (striate cortex) 
extending into middle occipital gyrus 
and lingual gyrus  
(*p = 0.01) 

Right 
 
 
 
Right 
 
 
Right 
 
 
Left 
 
 
 
Right 
 

982 
 
 
 
279 
 
 
1471 
 
362 
 
 
 
 
267 

-4.55 
 
 
 
-2.90 
 
 
-3.36 
 
3.46 
 
 
 
 
3.87 

32 
 
 
 
-57 
 
 
17 
 
-14 
 
 
 
 
34 

-86 
 
 
 
-40 
 
 
-70 
 
-93 
 
 
 
 
-95 

23 
 
 
 
23 
 
 
-52 
 
-15 
 
 
 
 
-10 
 
 

 

 

 

 
 
 
 

Contrast 
 
 

Note. Statistical Z-maps were obtained using a p value of <.01 combined with a cluster threshold  
of k=238 voxels.   
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Table 13. Functional connectivity of the anterior insula with the IRI-EC score as covariate 

of men and women. 

Seed Group Region Hemisphere k Z 
Peak MNI 
coordinates 
x y z 

         
Left AI Women Superior temporal gyrus Right 265 -3.01 67 -35 15 
 
 

 (*p = 0.019)       

Right 
AI 

Men Inferior semi-lunar lobule (cerebellum) Right 249 -2.75 38 -65 -50 

  (*p = 0.014)       
Note. Statistical Z-maps were obtained using a p value of <.01 combined with a cluster threshold  
of k=238 voxels.  
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2.15 Supplementary material 

Table 14. Functional connectivity of the dmPFC of adults and adolescents 

Seed Group Region Hemisphere k Z Peak MNI coordinates 
x y z 

Left 
dmPFC 

Adults Dorsomedial prefrontal cortex extending 
into medial/ventromedial prefrontal 
cortex, superior frontal gyrus and 
anterior cingulate cortex 

Left 44381 6.90 -8 56 30 
 
 

         
  

 
Uvula extending into tuber and declive 
(cerebellum) 

Left 1198 5.26 -34 -77 -34 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Right 
dmPFC 

  
Posterior cingulate gyrus extending into 
precuneus (bilateral)  
 
Tuber extending into uvula, pyramis and 
declive (cerebellum) 
 
Insula extending into clustrum 
 
Parahippocampal gyrus 
 
Postcentral cingulate gyrus extending 
into inferior parietal lobule 
 
Dorsomedial frontal cortex extending 
into superior frontal gyrus, dorsolateral 
prefrontal cortex, frontal pole and 
anterior cingulate cortex (bilateral) 
 
Superior temporal gyrus extending into 
middle temporal gyrus, supramarginal 
gyrus and angular gyrus 
 
Cerebellar tonsil extending into uvula 
and nodule (cerebellum) 
 
Postcentral gyrus (somatosensory 
cortex) extending into precentral gyrus 
(primary motor cortex) 
 
Precentral gyrus (primary motor cortex) 
 
Precentral gyrus (premotor cortex) 
 
Lingual gyrus (peristriate cortex) 

 
Left 

 
 

Right 
 
 

Left 
 

Right 
 

Right 
 
 

Right 
 
 
 
 

Right 
 
 
 

Right 
 
 

Left 
 
 
 

Right 
 
 

Left 
 

Left 
 

 
11219 

 
 

3362 
 
 

389 
 

682 
 

464 
 
 

59962 
 
 
 
 

10643 
 
 
 

251 
 
 

343 
 
 
 

503 
 
 

247 
 

324 

 
5.09 

 
 

4.59 
 
 

3.91 
 

3.56 
 

-3.15 
 
 

7.29 
 
 
 
 

5.77 
 
 
 

4.44 
 
 

3.55 
 
 
 

3.23 
 
 

3.13 
 

3.00 

 
-1 
 
 

29 
 
 

-32 
 

27 
 

62 
 
 

4 
 
 
 
 

55 
 
 
 

8 
 
 

-38 
 
 
 

46 
 
 

-59 
 

-4 

 
-54 

 
 

-74 
 
 

-26 
 

-19 
 

-32 
 
 

58 
 
 
 
 

-61 
 
 
 

-58 
 
 

-32 
 
 
 

-19 
 
 

-7 
 

-70 
 

 
29 

 
 

-38 
 
 

15 
 

17 
 

43 
 
 

25 
 
 
 
 

27 
 
 
 

-41 
 
 

58 
 
 
 

41 
 
 

36 
 

1 
 

Left 
dmPFC 

Ados Superior frontal gyrus extending into 
medial frontal gyrus and anterior 
cingulate 
 

Left 51784 7.15 -8 56 30 

  Pyramis extending into tuber, uvula and 
declive (cerebellum) 

Right 2518 5.11 24 -79 -40 

         
  Cerebellar tonsil extending into nodule 

and inferior semi-lunar lobule 
(cerebellum) 

Right 541 4.96 8 -56 -41 

   
 

      

  Uvula extending into declive and tuber 
(cerebellum) 
 
Parahippocampal gyrus 
 
Middle temporal gyrus extending into 
inferior and superior temporal gyrus and 

Left 
 
 

Right 
 

Right 
 

1028 
 
 

474 
 

7555 
 

4.79 
 
 

4.73 
 

4.36 
 

-24 
 
 

29 
 

55 
 

-81 
 
 

-19 
 

11 
 

-36 
 
 

-19 
 

-24 
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temporal pole 
 
Anterior insula extending into posterior 
insula 
 
Middle temporal gyrus extending into 
inferior parietal lobule and angular 
gyrus 
 
Declive extending into culmen and 
culmen of vermis (cerebellum) 
 
Fusiform gyrus extending into culmen 
 
Culmen (cerebellum) 
 
Parahippocampal gyrus extending into 
caudate, middle temporal gyrus and 
superior temporal gyrus 

 
 

Left 
 
 

Right 
 
 
 

Right 
 
 

Left 
 

Right 
 

Left 
 
 

 
 

594 
 
 

862 
 
 
 

254 
 
 

541 
 

272 
 

323 

 
 

4.35 
 
 

4.06 
 
 
 

3.19 
 
 

3.06 
 

2.94 
 

-3.55 
 
 

 
 

-41 
 
 

55 
 
 
 

3 
 
 

-45 
 

43 
 

-32 

 
 

-23 
 
 

-67 
 
 
 

-58 
 
 

-51 
 

-44 
 

-53 
 

 
 

16 
 
 

23 
 
 
 

-19 
 
 

-24 
 

-26 
 

2 
 
 
 

Right 
dmPFC 

 Dorsomedial prefrontal cortex extending 
into superior frontal gyrus, dorsolateral 
prefrontal cortex, frontal pole and 
anterior cingulate cortex (bilateral) 

Right 62161 7.09 4 58 25 

         
  Pyramis extending into declive, tuber 

and uvula (cerebellum) 
Right 2635 5.83 24 -79 -38 

         
  Uvula extending into declive, tuber and 

pyramis (cerebellum) 
Left 2105 5.77 -24 -81 -34 

         
  Cerebellar tonsil extending into nodule 

(bilateral) 
Right 830 5.71 8 -54 -41 

         
  Culmen (cerebellum) Right 644 4.19 22 -46 -27 
         
  Parahippocampal gyrus Right 436 4.11 29 -21 -17 
         
  Precentral gyrus (premotor cortex) Left 323 3.71 -45 -9 34 
         
  Posterior cingulate cortex  Right 297 -3.17 11 -25 25 
         
  Parahippocampal gyrus extending into 

middle temporal gyrus and middle 
occipital gyrus 

Left 426 -3.37 -32 -53 2.4 

Note. Statistical Z-maps were obtained using a p value of <.01 combined with a cluster threshold of k=238 
voxels.   
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Table 15. Functional connectivity of the anterior insula of adults and adolescents 

Seed Group Region Hemisphere k Z Peak MNI coordinates 
x y z 

Left AI Adults Anterior insula extending into 
posterior insula, inferior frontal 
gyrus, claustrum and lentiform 
nucleus 

Left 82538 13.0 -31 19 4 

         
  Parahippocampal gyrus extending 

into middle temporal gyrus 
Left 255 -3.53 -34 -40 5 

         
 
 
Right 
AI 
 
 
 
 
 
 

 Precuneus 
 
Inferior frontal gyrus extending into 
anterior and posterior insula, anterior 
cingulate cortex and middle frontal 
gyrus 
 
Cerebellar tonsil (cerebellum) 
 
Parahippocampal gyrus 
 
Parahippocampal gyrus 
 

Right 
 
Right 
 
 
 
 
Left 
 
Left 
 
Left 

282 
 
84202 
 
 
 
 
265 
 
240 
 
390 

-3.54 
 
7.82 
 
 
 
 
-3.30 
 
-4.06 
 
-4.14 
 

6 
 
36 
 
 
 
 
-10 
 
34 
 
-18 
 

-63 
 
23 
 
 
 
 
-42 
 
-49 
 
-7 

30 
 
-8 
 
 
 
 
-48 
 
-1 
 
-24 
 

Left AI Ados Anterior insula extending into 
posterior insula, inferior frontal 
gyrus, thalamus, claustrum and 
lentiform nucleus 

Left 95161 7.84 -31 19 4 

         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Right 
AI 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inferior semi-lunar lobule 
(cerebellum) 
 
Inferior temporal gyrus 
 
Cingulate 
 
Inferior temporal gyrus 
 
Anterior cingulate cortex 
 
Uvula (cerebellum) 
 
Middle temporal gyrus 
 
Parahippocampal gyrus 
 
Tuber (cerebellum) 
 
Ventromedial prefrontal cortex 
(bilateral) 
 
Cerebral tonsil (cerebellum) 
 
Inferior frontal gyrus extending into 
anterior and posterior insula, anterior 
cingulate cortex and middle frontal 
gyrus 
 
Declive (cerebellum) 
 
Inferior parietal lobule 

Right 
 
 
Right 
 
Right  
 
Left 
 
Right 
 
Left 
 
Left 
 
Right 
 
Right  
 
Right  
 
 
Left 
 
Right 
 
 
 
 
Left 
 
Right 

578 
 
 
423 
 
1002 
 
571 
 
286 
 
325 
 
320 
 
266 
 
271 
 
900 
 
 
456 
 
42539 
 
 
 
 
5936 
 
2795 

4.60 
 
 
-3.19 
 
-3.40 
 
-3.45 
 
-3.68 
 
-3.92 
 
-3.94 
 
-4.01 
 
-4.17 
 
-4.29 
 
 
-4.56 
 
7.45 
 
 
 
 
4.47 
 
4.44 

22 
 
 
66 
 
1 
 
-60 
 
3 
 
-11 
 
-27 
 
24 
 
29 
 
1 
 
 
-4 
 
36 
 
 
 
 
-11 
 
48 

-70 
 
 
-11 
 
-58 
 
-7 
 
19 
 
-86 
 
39 
 
-21 
 
-74 
 
51 
 
 
-56 
 
23 
 
 
 
 
-74 
 
-58 

-48 
 
 
-19 
 
30 
 
-20 
 
-8 
 
-36 
 
-15 
 
-13 
 
-38 
 
-17 
 
 
-45 
 
-8 
 
 
 
 
-29 
 
48 
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Right 
AI 

 
 
 
 
 
 
 
 
 
Contrast 

 
Culmen (cerebellum) 
 
Inferior parietal lobule 
 
Parahippocampal gyrus 
 
Parahippocampal gyrus 
 
Superior frontal gyrus (bilateral) 
 
Superior temporal sulcus 

 
Right  
 
Left 
 
Right 
 
Left 
 
Right 
 
Left 

 
273 
 
1515 
 
320 
 
364 
 
333 
 
338 

 
4.33 
 
3.69 
 
-3.41 
 
-3.81 
 
3.51 
 
3.29 

 
36 
 
-53 
 
22 
 
-22 
 
1 
 
-55 

 
-53 
 
-46 
 
-16 
 
-21 
 
33 
 
-58 

 
-34 
 
39 
 
-12 
 
-15 
 
57 
 
18 

Note. Statistical Z-maps were obtained using a p value of <.01 combined with a cluster threshold of k=238 

voxels.   
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Table 16. Functional connectivity of the dmPFC of men and women 

Seed Group Region Hemisphere k Z Peak MNI coordinates 
x y z 

Left 
dmPFC 

Women Dorsomedial prefrontal cortex extending 
into ventro-medial prefrontal cortex, 
orbito-frontal cortex, superior frontal 
gyrus, anterior cingulate cortex 
(bilateral)  
 

Left 55543 6.66 -8 56 30 

  Tuber extending into pyramis and 
declive (cerebellum) 

Right 2476 5.11 34 -72 -38 

 
 
 
 
 
 
 
 
 
 
 
 
 
Right 
dmPFC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Left 
dmPFC 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Men 
 
 
 
 
 
 
 
 
 
 
 
 

 
Middle temporal gyrus extending into 
temporo-parietal junction 
 
Uvula extending into tuber and declive 
(cerebellum) 
 
Cerebellar tonsil (cerebellum) 
 
Posterior insula 
 
Parahippocampal gyrus 
 
Dorsomedial prefrontal cortex extending 
into ventro-medial prefrontal cortex, 
orbito-frontal cortex, superior frontal 
gyrus, anterior cingulate cortex 
(bilateral)  
 
Supramarginal gyrus extending into 
inferior parietal lobule and temporo-
parietal junction 
 
Angular gyrus extending into temporo-
parietal junction, inferior parietal lobule 
and supramarginal gyrus 
 
Cerebellar tonsil (cerebellum) 
 
Uvula extending into tuber (cerebellum) 
 
Parahippocampal gyrus 
 
Tuber extending into uvula (cerebellum) 
 
Cerebellar tonsil (cerebellum) 
 
Precentral gyrus  
 
Precentral gyrus 
 
Culmen (cerebellum) 
 
Dorsomedial prefrontal cortex extending 
into ventromedial prefrontal cortex, 
orbitofrontal cortex, superior frontal 
gyrus, dorsolateral prefrontal cortex and 
anterior cingulate cortex (bilateral) 
Tuber extending into uvula and pyramis 
(cerebellum) 
 
Tuber extending into uvula and declive 
(cerebellum) 
 
Middle temporal gyrus extending into 
superior and inferior temporal gyrus 
 
Parahippocampal gyrus 

 
Right 

 
 

Left 
 
 

Right 
 

Left 
 

Right 
 

Right 
 
 
 
 
 

Left 
 
 
 

Right 
 
 
 

Right 
 

Right 
 
 

Right 
 

Right 
 
 

Left 
 

Right 
 

Left 
 

Right 
 

Left 
 
 
 
 
 

Right 
 
 

Left 
 
 

Right 

 
854 

 
 

1121 
 
 

651 
 

345 
 

374 
 

58295 
 
 
 
 
 

2649 
 
 
 

1659 
 
 
 

384 
 

1951 
 
 

987 
 

2585 
 
 

316 
 

289 
 

371 
 

259 
 

50284 
 
 
 
 
 

3240 
 
 

1342 
 
 

9436 

 
4.65 

 
 

4.46 
 
 

4.41 
 

4.34 
 

3.75 
 

7.11 
 
 
 
 
 

5.50 
 
 
 

5.40 
 
 
 

5.31 
 

5.14 
 
 

5.00 
 

4.49 
 
 

4.39 
 

4.10 
 

3.72 
 

2.85 
 

7.35 
 
 
 
 
 

5.19 
 
 

5.13 
 
 

4.90 

 
53 

 
 

-34 
 
 

8 
 

-36 
 

29 
 

4 
 
 
 
 
 

-52 
 
 
 

53 
 
 
 

6 
 

-25 
 
 

29 
 

34 
 
 

-8 
 

64 
 

-48 
 

22 
 

-8 
 
 
 
 
 

25 
 
 

-29 
 
 

62 

 
-67 

 
 

-79 
 
 

-54 
 

-16 
 

-21 
 

58 
 
 
 
 
 

-61 
 
 
 

-63 
 
 
 

-54 
 

-79 
 
 

-21 
 

-72 
 
 

-60 
 

-5 
 

-11 
 

-46 
 

56 
 
 
 
 
 

-79 
 
 

-81 
 
 

-11 

 
27 

 
 

-34 
 
 

-41 
 

15 
 

-17 
 

25 
 
 
 
 
 

29 
 
 
 

30 
 
 
 

-43 
 

-34 
 
 

-17 
 

-38 
 
 

-41 
 

30 
 

39 
 

-27 
 

30 
 
 
 
 
 

-40 
 
 

-38 
 
 

-15 
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Right 
dmPFC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Right 
dmPFC 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contrast 

 
Inferior frontal gyrus 
 
Fusiform gyrus 
 
Fusiform gyrus 
 
Parahippocampal gyrus 
 
Dorsomedial prefrontal cortex extending 
into ventro-medial prefrontal cortex, 
orbitofrontal cortex, superior frontal 
gyrus, dorsolateral prefrontal cortex and 
anterior cingulate cortex (bilateral) 
 
Uvula extending into pyramis, tuber and 
declive (cerebellum) 
 
Cerebellar tonsil (cerebellum) 
 
Postcentral gyrus extending into 
precentral gyrus 
 
Cerebellar tonsil (cerebellum) 
 
Middle temporal gyrus extending into 
parahippocampal gyrus 
 
 
Precuneus extending into posterior 
cingulate cortex  

 
 

Right 
 

Right 
 

Left 
 

Right 
 

Left 
 

Right 
 
 
 
 
 
 

Right 
 
 

Right 
 

Left 
 
 

Left 
 

Left 
 
 
 

Right 

 
 

815 
 

267 
 

278 
 

276 
 

400 
 

70991 
 
 
 
 
 
 

4770 
 
 

343 
 

1112 
 
 

253 
 

460 
 
 
 

328 

 
 

4.63 
 

3.36 
 

3.19 
 

2.95 
 

-3.67 
 

7.20 
 
 
 
 
 
 

5.89 
 
 

5.05 
 

4.75 
 
 

4.22 
 

-3.01 
 
 
 

-3.28 

 
 

29 
 

61 
 

-45 
 

48 
 

-34 
 

4 
 
 
 
 
 
 

25 
 
 

8 
 

-41 
 
 

-8 
 

-34 
 
 
 

15 
 
 

 

 
 

-19 
 

23 
 

-49 
 

-61 
 

-51 
 

58 
 
 
 
 
 
 

-79 
 
 

-58 
 

-26 
 
 

-58 
 

-51 
 
 
 

-72 

 
 

-19 
 

15 
 

-24 
 

-17 
 

-1 
 

25 
 
 
 
 
 
 

-36 
 
 

-41 
 

58 
 
 

-41 
 

1 
 
 
 

20 

         
Note. Statistical Z-maps were obtained using a p value of <.01 combined with a cluster threshold of k=238 

voxels.   
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Table 17. Functional connectivity of the anterior insula of men and women.  

Seed Group Region Hemispher
e k Z Peak MNI coordinates 

x y z 
         
Left AI Women Anterior insula extending into 

posterior insula, superior temporal 
gyrus, claustrum, lentiform nucleus, 
inferior frontal gyrus and caudate 
nucleus 

Left 72316 8.04 -31 19 4 

         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Right AI 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Left AI 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Right AI 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Men 

Ventro-medial prefrontal cortex and 
orbito-frontal cortex (bilateral) 
 
Posterior cingulate cortex 
 
Posterior cingulate cortex extending 
into precuneus (bilateral) 
 
Subcallosal gyrus 
 
Cerebellar tonsil extending 
(cerebellum; bilateral) 
 
Middle cingulate cortex 
 
 
Inferior frontal gyrus extending into 
inferior and posterior insula, anterior 
cingulate cortex and middle frontal 
gyrus 
 
Declive extending into uvula 
(cerebellum) 
 
Culmen extending into tuber 
(cerebellum) 
 
Precuneus (bilateral) 
 
Middle temporal gyrus 
 
Parahippocampal gyrus 
 
Anterior insula extending into 
posterior insula, superior temporal 
gyrus, precentral gyrus, inferior frontal 
gyrus, lentiform nuclus and caudate 
nucleus 
 
Inferior temporal gyrus (uncus) 
extending into middle temporal gyrus 
 
Inferior temporal gyrus extending into 
middle temporal gyrus 
 
Tuber (cerebellum) 
 
Caudate nucleus extending into 
superior temporal gyrus and 
parahippocampal gyrus 
 
Inferior frontal gyrus extending into 
anterior and posterior insula, anterior 
cingulate cortex, middle frontal gyrus, 
lentiform nucleus and superior 
temporal gyrus 
 
Supramarginal gyrus extending into 
inferior parietal lobule 

Right 
 
 

Left 
 

Right 
 
 

Left 
 

Right 
 
 

Right 
 
 

Right 
 
 
 
 

Left 
 
 

Right 
 
 

Right 
 

Right 
 

Left 
 

Left 
 
 
 
 
 

Right 
 
 

Right 
 
 

Left 
 

Left 
 
 
 

Right 
 
 
 
 
 

Left 
 

612 
 
 

369 
 

997 
 
 

267 
 

269 
 
 

297 
 
 

50249 
 
 
 
 

1917 
 
 

308 
 
 

3897 
 

255 
 

257 
 

104265 
 
 
 
 
 

238 
 
 

297 
 
 

258 
 

596 
 
 
 

75228 
 
 
 
 
 

1379 
 

-3.09 
 
 

-3.11 
 

-3.49 
 
 

-3.60 
 

-3.72 
 
 

-4.53 
 
 

7.67 
 
 
 
 

4.48 
 
 

3.75 
 
 

3.07 
 

-3.37 
 

-4.75 
 

8.04 
 
 
 
 
 

3.90 
 
 

-2.84 
 
 

-4.00 
 

-4.09 
 
 
 

7.55 
 
 
 
 
 

3.83 
 

4 
 
 

-13 
 

8 
 
 

-6 
 

8 
 
 

13 
 
 

36 
 
 
 
 

-15 
 
 

31 
 
 

10 
 

34 
 

-18 
 

-31 
 
 
 
 
 

32 
 
 

62 
 
 

-25 
 

-34 
 
 
 

36 
 
 
 
 
 

-59 
 

60 
 
 

-33 
 

-54 
 
 

7 
 

-53 
 
 

-2 
 
 

23 
 
 
 
 

-79 
 
 

-61 
 
 

-77 
 

-47 
 

-11 
 

19 
 
 
 
 
 

-5 
 
 

-9 
 
 

-84 
 

-42 
 
 
 

23 
 
 
 
 
 

-53 
 

-12 
 
 

23 
 

27 
 
 

-13 
 

-43 
 
 

25 
 
 

-8 
 
 
 
 

-27 
 
 

-34 
 
 

39 
 

1 
 

-20 
 

-4 
 
 
 
 
 

-36 
 
 

-22 
 
 

-38 
 

-1 
 
 
 

-8 
 
 
 
 
 

32 
 



 
 

 
 

133 

 
Middle temporal gyrus 
 
Parahippocampal gyrus 
 
Cerebellar tonsil (cerebellum) 
 
Parahippocampal gyrus extending into 
amygdala and uncus 

 
Left 

 
Left 

 
Left 

 
Right 

 
324 

 
251 

 
386 

 
313 

 
3.44 

 
-3.21 

 
-3.73 

 
-4.21 

 
-60 

 
-20 

 
-10 

 
24 

 
-49 

 
-19 

 
-42 

 
-19 

 
6 
 

-22 
 

-48 
 

-22 

Note. Statistical Z-maps were obtained using a p value of <.01 combined with a cluster threshold of k=238 

voxels.   
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Chapitre 3 : The definition and measurement of empathy: A 

quantitative and comprehensive review  
 

3.1 Avant-propos 
Les Chapitres 1 et 2 soulèvent l’influence de divers facteurs individuels et contextuels 

sur l’empathie sur les plans comportemental et cérébral. Les résultats obtenus ajoutent 

donc aux appuis empiriques suggérant que l’empathie est un concept malléable, et donc 

qu’un individu pourrait posséder la capacité d’être empathique, mais avoir une faible 

propension à l’utiliser. Ainsi, ces chapitres soulèvent l’importance de distinguer les déficits 

relevant de l’habileté et de la propension à l’empathie. Or, il n’est pas clair à ce jour si les 

outils employés pour mesurer l’empathie permettent de mesurer l’habileté et/ou la 

propension à l’empathie. De plus, l’évaluation de cette distinction est compliquée par la 

confusion entourant la définition et la modélisation de l’empathie et de ses composantes. 

À cet effet, l’un des objectifs du Chapitre 3 est de mieux définir l’empathie et ses 

composantes, et principalement les concepts d’habileté et de propension à l’empathie. Un 

autre objectif consiste à faire une revue critique des mesures auto-rapportées, 

comportementales, psychophysiologiques et de neuroimagerie employées afin d’évaluer 

l’empathie et ses composantes, ainsi que les concepts d’habileté et la propension. Le tout 

dans le but de vérifier comment les composantes de l’empathie et d’autres concepts liés à 

celle-ci sont évalués, puis de déterminer quels aspects font généralement l’objet d’une 

évaluation et ceux qui sont, au contraire, davantage laissés de côté.  
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3.2 Résumé 

L’empathie, la capacité de ressentir et de comprendre les états d’autrui, a été 

largement étudiée depuis plusieurs décennies, menant au développement de plusieurs 

conceptualisations et outils afin de l'évaluer. Un premier objectif de cette revue de la 

littérature consiste à définir l’empathie et ses composantes. Un deuxième objectif est 

d’effectuer une revue quantitative des questionnaires existants pour mesurer l’empathie. 

1032 items de 36 questionnaires ont été codifiés en fonction des composantes de 

l'empathie et d’autres concepts qu'ils évaluent, notamment l’habileté et la propension à 

l'empathie. Un arbre de décision est proposé afin d’aider les futurs chercheurs dans le 

choix d’un questionnaire. Un troisième objectif est de décrire et critiquer les autres 

méthodes fréquemment employées afin d’évaluer l’empathie, soient les mesures 

comportementales, psychophysiologiques et de neuroimagerie. Il n'existe actuellement 

aucune mesure parfaite de l'empathie et de nombreux outils existants pourraient être 

améliorés, des recommandations sont proposées à cet effet.  

 

Mots clés: Empathie; Modèles théoriques; Évaluation; Questionnaires; Tâches 

comportementales; Mesures psychophysiologiques 
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3.3 Abstract 

Empathy has been studied within multiple disciplines over decades, but all the more in 

the last 15 years, notably due to progress in neuroimaging techniques. From this 

increased interest in empathy also emerged a growing number of definitions and 

measures to assess this concept. This exponential growth of scientific research also led to 

confusion and conceptual differences that need to be taken into account to unify all of this 

research. A first objective of this quantitative and critical review is thus to breakdown and 

define the components of empathy that have been assessed to capture this concept. As 

self-report questionnaires are the most used tools, a second objective of this article is to 

make a quantitative review of the existing questionnaires. Over 1032 items from 36 

questionnaires were analyzed according to the following coding: targeted components of 

empathy, assessment of propensity or ability to empathize, conceptualizing empathy as a 

state or a trait, and measure of empathic accuracy. Based upon this review, a decision 

tree is suggested to help future investigators in their choice of questionnaires. Finally, a 

third objective is to describe and criticize the other ways to assess empathy, namely 

behavioural measures and neurophysiological measurements. There is currently no ideal 

measure of empathy and many tools need to be improved. Nonetheless, the collective 

effort to better assess empathy has brought us closer to an optimal tool. In order to adopt 

a common theoretical framework of empathy, research recommendations are also 

outlined. 

 

Key words: Empathy; Theoretical models; Measurement; Questionnaires; Behavioural 

tasks; Psychophysiological measures 
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3.4 Context 

“Psychologists are noted for using terms loosely, but in our use of empathy we have 

outdone ourselves. It is not possible to review here all the different ways empathy has 

been defined (Batson et al., 1987).” These were the first sentences of a landmark paper 

written over 30 years ago that aimed to specify a definition for the term “empathy”. 

However, as the interest to fully understand empathy has since continued its remarkable 

growth, so did the number of definitions employed to conceptualize it, as well as the 

number of components into which empathy has been broken down. Hall & Schwartz 

(2018) provided a conceptual analysis of the definitions and measurements of empathy 

that were reported in 489 studies and found that a majority of authors defines empathy as 

a multidimensional concept, including affective and cognitive components (e.g., Decety & 

Jackson, 2004). To better define empathy, Cuff and colleagues (2016) reviewed 43 

definitions and suggested the following:  

Empathy is an emotional response (affective), dependent upon the interaction 
between trait capacities and state influences. Empathic processes are 
automatically elicited but are also shaped by top-down control processes. The 
resulting emotion is similar to one’s perception (directly experienced or 
imagined) and understanding (cognitive empathy) of the stimulus emotion, with 
recognition that the source of the emotion is not one’s own. 

 

The multiple definitions and conceptualisations of empathy led to the use of multiple 

measures in an effort to capture this concept (e.g., Wispe, 1986; Gerdes, 2010). Empathy 

measures are usually divided into three main categories: questionnaires (i.e., 

predominantly self-report measures), behavioural measures, and neuroscientific 

approaches (i.e., psychophysiological and neuroimaging measures). These measures 

capture different aspects of empathy, and the correlations between them are often weak 

and even sometimes negative (Pfetsch, 2017; Allen-Walker & Beaton, 2015; Hall et al., 

2009; Davis, 1983). Therefore, what these measures specifically assess, as well as their 

reliability and validity are questioned. Reviews of the definitions of empathy and its 

measurement have been provided in the past (e.g., Decety, 2020; Bošnjaković & 

Radionov, 2018; Hall & Schwartz, 2018; Boyle et al., 2015; Neumann et al., 2015; Gerdes, 

2010), but to our knowledge, none of these reviews adopted a quantitative approach to 

examine what is truly assessed by these measures and how they fit onto more recent 

conceptions of empathy.  
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A first objective of this review was to break down the components of empathy that are 

most frequent in social and cognitive neurosciences literature, and are thus most likely to 

be assessed by tools evaluating empathy. As questionnaires are currently the most widely 

used tool, and the one that is available to most, a second objective was to review 

quantitatively many questionnaires that evaluate empathy and provide guidelines as to 

which components of empathy they seem to assess. A third objective was to provide a 

comprehensive assessment of the other types of measurement that are most employed to 

assess empathy. The general aim of this review is to help future investigators of empathy 

to better understand this concept and to choose a measure that is adapted to their needs; 

hence, we propose a decision tree regrouping the various questionnaires of empathy that 

are reviewed. 

 

3.5 What is empathy and what can be assessed ? 

3.5.1 Defining empathy and its components 
As previously stated, the multiple definitions of empathy led to the development of 

several models of empathy and theoretical propositions regarding the components of 

empathy and related concepts (e.g., Hall & Schwartz, 2018; Coll et al., 2017; Cuff et al., 

2016; Batson, 2011). Empathy is first and foremost a concept that arises through social 

interactions, whether they are real or imagined, with individuals, animals or fictitious 

characters. Well-known models of empathy include the Perception-Action Model is also 

one of the most influential, suggesting that perception-action mechanisms, such as motor 

mimicry and emotional contagion, are at the core of an empathic response. From this, 

socio-affective basis empathic concern and consolation are built, followed by perspective-

taking and targeted helping that both require emotion regulation, self-other distinction and 

more elaborate cognitive processes (de Waal & Preston, 2017; Preston & de Waal, 2002). 

Another widespread model is the one by Decety & Moriguchi (2007; also based on work by 

Decety & Jackson, 2004), which considers four components of empathy: affective sharing, 

self-awareness, mental flexibility and perspective-taking, as well as emotion regulation. 

These components are close to the four common themes that were recently identified in a 

review of reviews of empathy conceptualizations in nursing, neuroscience, psychology and 

philosophy, namely 1) understanding, 2) feeling, 3) sharing, and 4) self-other differentiation 

(Eklund & Meranius, 2020). Batson (2009) suggested that empathy could be broken down 

into eight components: 1) knowing another individual’s cognitive and emotional state, 2) 

matching the neural response of another, as well as his posture, 3) feeling as the other, 4) 
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projecting oneself into the other’s situation, 5) imagining how the other feels and thinks, 6) 

imagining how one would feel and think in a given situation, 7) feeling distressed in 

response to the other’s suffering, and 8) feeling for another person who is suffering.  

 

For the purpose of the actual review the authors suggest that empathy would result in 

a cascade beginning with automatic sensorimotor and emotion perception processes 

followed by a sharing of the state of another, and more controlled mentalizing and 

perspective-taking components. Depending on emotion regulation strategies and 

capacities, this cascade could lead to empathic concern and compassion (optimal emotion 

regulation) or to personal distress (non-optimal emotion regulation, possibly leading to a 

poor self-other awareness). The first could be a precursor of helping behaviours 

underlined by a prosocial intention. The second could lead to the avoidance of the 

empathic target, or else lead to helping behaviours that foremost aim to reduce the 

distress in oneself and not the distress of the empathic target. Each individual would 

possess a certain ability to empathize, but would use it more or less according to one’s 

propensity to empathize, these concepts being subject to the influence of many individual, 

relational and contextual factors. Based on this definition, as well as other definitions and 

questionnaires assessing empathy, we identified the most predominant components of 

empathy. The definitions for these components, as well as examples of items from 

questionnaires that specifically target them are provided in Table 18. They are: 1) a 

sensorimotor component, 2) emotion perception or recognition, 3) affective sharing or 

emotional contagion, 4) mentalizing or theory of mind (for affective and/or cognitive 

content), 5) perspective-taking (for affective and/or cognitive content), 6) emotion 

regulation (including strategies, self-other awareness and/or personal distress), 7) 

empathic concern and compassion, and 8) prosocial and helping behaviours. Amongst 

these components, some authors define empathic concern, compassion and sympathy as 

a part of the affective component of empathy (e.g., Stocks et al., 2011; Batson et al., 2003; 

Davis, 1983). Although, we suggest that these concepts constitute possible reactions 

emerging from empathy, together with personal distress (Shamay-Tsoory & Lamm, 2018; 

Singer & Lamm, 2009). Indeed, it is proposed that adequate emotion regulation strategies 

and self-other awareness prevent one from personal distress in a context of empathy 

(Eisenberg & Sulik, 2012). An optimal empathic process could finally lead to helping 

behaviours underlined by prosocial intentions (FeldmanHall et al., 2015; Decety et al., 

2015; Singer & Klimecki, 2014).  
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3.5.2 Other concepts related to empathy and its measure 

Other key concepts that we believe should be considered in the assessment of 

empathy were also included in this review. Firstly, more academics have been discussing 

a distinction between the ability and propensity to empathize in recent years, and we argue 

in the favour of a broader use of these concepts (e.g., Hall & Schwartz, 2018; Batchelder 

et al., 2017; Rameson et al., 2012; see Keysers & Gazzola, 2014 for an enlightening 

theoretical discussion). An individual’s ability to empathize represents their 

potential/capacity to empathize in a given situation under optimal conditions, hence 

representing the maximum with which one can engage in each component of empathy 

(Keysers & Gazzola, 2014). An individual’s propensity to empathize is their tendency to 

engage in a particular component of empathy as a function of the situation (Keysers & 

Gazzola, 2014). Empathy is often referred to as a capacity or ability, and it is widely 

accepted that questionnaires assess this capacity (e.g., Riess, 2015; Decety & Michalska, 

2010; Colman, 2009; Decety & Moriguchi, 2007; Lamm et al., 2007; Decety & Jackson, 

2004). It however appears that many items across questionnaires actually assess the 

propensity or the drive to empathize (e.g., I sometimes try to understand my friends better 

by imagining how things look from their perspective; Interpersonal Reactivity Index, Davis, 

1983), rather than a capacity (e.g., I am able to appreciate exactly how the things my 

partner experiences feel to him/her; Empathic Component Questionnaire, Batchelder et 

al., 2017). Secondly, the distinction between situational or state empathy, and dispositional 

or trait empathy has been largely discussed in the past (Cuff et al., 2016). State empathy 

refers to a person’s empathic response in a given situation set in a specific time. Trait 

empathy refers to a person’s empathy viewed as a stable and general trait concept (Cuff et 

al., 2016; Seo et al., 2015). Self-report questionnaires have been largely referred to as trait 

empathy measures, while state empathy is rather typically captured by behavioural tasks 

and neuroimaging techniques. Lastly, we believe that in order to be empathic, an 

observer’s reaction and/or thought process should be congruent with those of the target. 

As such, empathic accuracy refers to adequate emotion recognition and ToM, as well as 

congruent affective sharing between an individual and an empathic target (Coll et al., 

2017; Bird & Viding, 2014; Ickes, 2011; Ickes, 1997). 
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3.6 What are the different types of measures used to assess empathy? 

3.6.1 Questionnaires 

Questionnaires, mainly answered on Likert scales, are the most common instrument 

in empathy research. About 80% of studies include at least one self-report measure, the 

most frequently used being the Interpersonal Reactivity Index (IRI; Hall & Schwartz, 2018). 

Questionnaires are easy and fast to administer, and require only a pen and paper. In 

addition, the person feeling empathy is theoretically best suited for assessing it, since 

empathy does not necessarily lead to behavioural and observable expressions, and is 

therefore not always noticeable from an external point of view. However, self-report 

measures of empathy do not correlate well with other types of measures. In fact, in a 

recent meta-analysis, self-report assessment of cognitive empathy predicted only 1% of 

the variance of cognitive empathy as measured by behavioural tasks (Murphy & Lilienfeld, 

2019; Baldner & McGinley, 2014). Indeed, one’s evaluation of his or her own empathy 

largely relies on metacognitive abilities, one’s perception of his or her own empathic ability 

and one’s desire to reveal his or her true self, as these measures can be biased by social 

desirability. They offer little information about the accuracy of these judgments, especially 

since individuals are usually not the best judges at evaluating their own abilities to infer the 

thoughts and feelings of others (Murphy & Lilienfeld, 2019; Kelly & Metcalfe, 2011; Realo 

et al., 2003; Davis & Kraus, 1997; Ickes, 1993). For instance, a person might honestly say 

that he or she is able to accurately know others’ emotions and mental states, while actually 

being bad and not knowing it (Hall et al., 2009). The Dunning-Kruger effect, in which bad 

performers overestimate their abilities while good performers underestimate theirs, could 

be observed in self-report measures of empathy (Ammirati 2013; Ames & Kammrath, 

2004; Kruger & Dunning, 1999). For example, patients diagnosed with a narcissistic 

personality disorder tend to overrate their empathy on self-report questionnaires, while 

having lower scores than controls on behavioural tasks (Ritter et al., 2011; Ames & 

Kammrath, 2004). These arguments cast doubt on whether self-report measures are an 

effective means of capturing empathy. Precautions must thus be taken when using these 

measures and they should be used in combination with behavioural measures to 

corroborate the assessments of empathy (e.g., Zaki et al., 2009). Lastly, many self-report 

questionnaires are conceived according to the creator’s vision of empathy. Yet an issue is 

that they are also used and interpreted by other researchers having different views about 

empathy. In their review, Hall & Schwartz (2018) found that amongst researcher providing 
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a definition of empathy, only 52% used measurements that corresponded “rather well” to 

the elements in their conceptual definition of empathy. One should thus be careful when 

choosing and interpreting data from questionnaires. 

 

3.6.1.1 Which questionnaire should be chosen? Self-report empathy 

questionnaires were quantitatively analyzed for this review. Three main goals were 

pursued: 1) find out what is really measured by these questionnaires (and what is lacking), 

2) verify how these measures support other constructs about empathy (e.g., empathic 

ability vs. propensity, trait vs. state, empathic accuracy), and 3) help researchers pick a 

questionnaire that is adapted to their study.  

 

3.6.1.2 Method 

Search and selection. Despite this article not being a systematic review, to include as 

many questionnaires as possible, the search for the questionnaires was conducted 

according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA; Salameh et al., 2020; Moher et al., 2009). Relevant databases (i.e., Pubmed, 

Ovid PsycInfo, PsycTest) were searched, and previous reviews and meta-analyses were 

consulted to identify empathy questionnaires. We listed questionnaires by searching the 

terms “empath*” and “measure” or “questionnaire” or “scale” or “tool” or “instrument” or 

“échelle” or “outil” or “mesure” amongst the titles, abstracts or key words of validation 

studies, journal articles and book chapter in humans that were published up to December 

31st 2019. This wording for the search meant that the authors had to refer to the tool as a 

measurement of empathy, even if this word did not appear per se in the items or title of the 

questionnaire, as it is sometimes the case (e.g. Interpersonal Reactivity Index). We also 

included scales that were mentioned in previous reviews (e.g., Bosnjakovic & Radionov, 

2018; Hall & Schwartz, 2018; Neumann et al., 2015; Gerdes et al., 2010; Niezink, 2008) 

until saturation (i.e., no new questionnaire was found).  

 

Questionnaires were selected based on the following inclusion criteria: 1) the 

questionnaire was designed to measure empathy, as defined by Cohen and Strayer (1996) 

as either a sharing of the emotional state of another (affective empathy) and/or an 

understanding of the emotional state of another (cognitive empathy), but it could also 

include additional concepts, 2) there had to be an existing French or English version, 3) a 
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full version of the scale had to be accessible (online or provided by the authors), and 4) the 

measure was developed or revised after 1980 (inclusively). Thus, some scales could not 

be included in this review, despite being considered amongst the most widely used 

questionnaires in the past (e.g., Balanced Emotional Empathy Scale (BEES; Mehrabian, 

1996), Questionnaire Measure of Emotional Empathy (QMEE; Mehrabian & Epstein, 

1972), Hogan’s Empathy Scale (HES; Hogan, 1969). The target population for the tools 

could be general (i.e. typical), clinical (e.g., patients with diagnosed disorders such as pain 

conditions, autism spectrum disorder) or specific (e.g. physicians, nurses, therapists, 

sexual offenders). Questionnaires measuring empathy amongst other concepts were 

excluded (e.g., Gender, Empathy & Reading; McCreary, 2017), as well as scales 

measuring other close constructs (e.g., compassion, emotion regulation, emotional 

intelligence, prosociality, mentalization). Moreover, some questionnaires exist in multiple 

forms (e.g., short-form, other-informant version, paediatric version, couple version), yet 

only the original version was analyzed to avoid biases in the representation of the 

statistics. It should also be mentioned that the psychometric qualities of the questionnaires 

were not taken into account in the selection of the scales (for a review considering this see 

Neumann et al., 2015). 36 questionnaires matched these criteria, for a total of 1032 items 

(see Figure 9 for a PRISMA Flow Diagram and Table 19 for more information about the 

included questionnaires). 

 

Classification. Each item of each questionnaire was examine to determine which 

component of empathy it assesses according to the definitions of Table 18: 1) 

sensorimotor, 2) emotion perception or recognition, 3) affective sharing or emotional 

contagion, 4) mentalizing or theory of mind (for affective and/or cognitive content), 5) 

perspective-taking (for affective and/or cognitive content), 6) emotion regulation (including 

strategies, self-other awareness and/or personal distress), 7) empathic concern and 

compassion, and 8) prosocial and helping behaviours. Other key concepts of empathy, 

namely the ability and propensity to empathize, state empathy (i.e., situational empathy) 

and trait empathy (i.e., dispositional empathy), as well as empathic accuracy, were also 

considered. 
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Figure 9. PRISMA Flow Diagram representing the identification, screening, eligibility evaluation and 
the inclusion of the measures that are included in this review.  
 

3.6.1.3 Analyses. The first two authors of this manuscript independently assessed the 

component(s) conveyed by each item of each questionnaire, to assess the component of 

empathy that is measured and the other key concepts. If an item measured more than one 

component of empathy (e.g., affective and cognitive mentalizing), it was classified in each 

one. The coding was then compared between both evaluators. Items that did not match 

were discussed between the authors and recoded accordingly. Following this process, the 

inter-rater reliability reached 92.6%, and items for which unanimous decision could not be 

attained were put in an Uncertain category (e.g., I consider other people’s point of view in 

discussions;	Empathy Assessment Index, Lietz et al., 2011). After the coding process, all 
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items were listed per component. The first author then verified that the cotation was 

consistent between questionnaires. Next, the percentage of questionnaires (out of 36) and 

of items (out of 1032) that evaluated each component and concept of empathy were 

calculated.  

 

3.6.1.4 Results. Across questionnaires, there were more than 45 different names 

employed to characterize the empathic subscales (or factors, components, etc.). The 

results of the review indicate that 86.1% of the questionnaires include items targeting the 

cognitive component of empathy (i.e., theory of mind (ToM) and perspective-taking 

combined), making it the most assessed component of empathy. ToM is assessed by 

72.2% of the questionnaires and 22.5% of items, with affective ToM being more 

predominantly measured than cognitive ToM (19.1% vs. 8.9% of items). Perspective-

taking is assessed in 47.2% of the questionnaires and 5.7% of items, with cognitive and 

affective perspective-taking being almost equally represented (4.0% vs 3.6% of items, 

respectively). The affective component of empathy comes second, with 72.2% of the 

questionnaires and 12.7% of items targeting affective sharing and emotional contagion. 

  

Empathic concern and compassion are assessed in 58.3% of the measures and 5.2% 

of items, which is incongruent with the findings from the review of Hall & Schwartz (2018), 

who found empathic concern to be the most assessed content followed by perspective-

taking. Emotion regulation (at least one of the three concepts) is assessed in 61.1% of the 

questionnaires and 6.4% of items, with personal distress being more prevalent (44.4% of 

questionnaires and 4.1% of items) than self-other awareness (16.7% of questionnaires 

and 1.1% of items) and emotion regulation strategies (13.4% of questionnaires and 1.3% 

of items). 44.4% of the questionnaires and 4.7% of items evaluate emotion perception 

and/or recognition, a percentage similar to helping behaviours (44.4% of questionnaires 

and 3.5% of items), which are sometimes assessed as a proxy of empathy (e.g., Masten et 

al., 2010). Finally, the sensorimotor component of empathy is the least assessed by the 

questionnaires (13.4% of questionnaires and 1.8% of items). 

 

Almost all questionnaires (88.89%) have items that were considered to target a 

concept other than empathy, with 26.4% of all items classified in this category. Examples 

of these items include personality traits (e.g., I am not aggressive; Socio-emotional 
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Questionnaire, Bramham et al., 2009), distress that is unrelated to another’s distress (e.g., 

In emergency situations, I feel apprehensive and ill-at-ease; Interpersonal Reactivity Index, 

Davis, 1983) or feeling an emotion (e.g., Some songs make me so sad I feel like crying; 

Empathy Questionnaire, Zoll & Enz, 2005). Moreover, some scales, as the Empathic 

Quotient (Baron-Cohen & Wheelwright, 2004), contain items that are used as fillers to 

verify response biases and decrease the focus on empathy, thus these items are also 

categorized in the Other category. Lastly, 75% of questionnaires contain Uncertain items 

(7.4% of items) (i.e., the evaluators were uncertain regarding the assessed component of 

empathy). Figure 10 indicates the percentages for the components of empathy and Table 

19 gives information for each questionnaire, including the assessed components of 

empathy. 

 
Figure 10. Percentage of questionnaires (in turquoise) and of items (in purple) assessing the 
represented components of empathy. 
 

Regarding other key concepts that we believe should be included in empathy 

measurements, our review supports that 94.4% of questionnaires include items assessing 
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empathize. Further analysis indicates that 79.7% of items assessing empathy measure the 

propensity to empathize, while 20.3% of the items assess the ability to empathize. These 

results thus support the idea that most questionnaires assess the propensity to empathize 

rather than the ability, as previously suggested by some researchers (e.g., Tousignant, 

2017; Batchelder et al., 2017; Muncer & Ling, 2006). This finding suggests that the 

widespread idea that questionnaires assess an individual’s ability to empathize should be 

modified, as authors using these measures with that intention might do so wrongly. 

Moreover, although some items have been formulated to assess the ability to empathize, 

they rely on self-reported statements. The interpretation of empathy questionnaires should 

thus be made carefully considering the ability and propensity distinction. Expectedly, we 

found that most questionnaires assess trait empathy (88.9%), as opposed to state 

empathy (19.4%); this is unsurprising as many authors already refer to questionnaires as 

measures of trait empathy (e.g., Beadle et al., 2012). Accordingly, 75% of all items 

measure trait empathy vs 25% for state empathy. Moreover, 36.1% of questionnaires had 

items that were formulated to assess the concept of empathic accuracy (2.3% of items). 

Figure 11 indicates the percentage for ability vs. propensity, state vs. traits, and empathic 

accuracy and Table 19 indicates which questionnaires assess these concepts. 

 
Figure 11. Percentage of questionnaires (in turquoise) and of items (in purple) assessing the 
reprensented concepts of empathy. 
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While the number of components that are assessed by a questionnaire does not 

necessarily reflect its quality, some questionnaires appear to be more comprehensive 

based upon this factor. Indeed, four questionnaires stood out by assessing six 

components of empathy each: the Empathy Component Questionnaire (ECQ; Batchelder 

et al., 2017), the Social Empathy Index (SEI; Lietz et al., 2011), the Empathy 

Questionnaire (Zoll & Enz, 2005), and the Empathy for pain scale (Giummarra et al., 

2014). The only empathic component that is not assessed in the ECQ is the sensorimotor 

component; it is thus a complete scale to measure trait empathy according to our definition 

of empathy, even assessing mentalizing and perspective-taking for cognitive and affective 

content, and targeting empathic accuracy. Although, it does not assess emotion regulation 

thoroughly, only containing one item assessing personal distress. Moreover, this recent 

questionnaire was created with the intention to assess aspects of empathic propensity 

(drive) and empathic ability, which is innovative and in line with recent approaches of 

empathy (Batchelder et al., 2017). The Empathy Questionnaire (Zoll & Enz, 2005), a 

questionnaire for empathy in children and adolescents, assesses the same components of 

empathy as the ECQ. It thus only misses the sensorimotor component of empathy, as well 

as strategies and self-other awareness for emotion regulation. Yet, this trait empathy 

questionnaire does not assess empathic accuracy. The SEI only leaves out empathic 

concern and compassion, which is actually a concept that can arise from an empathic 

reaction and is thus not considered as empathy per se. In the same manner, it does not 

assess personal distress, which can arise from a suboptimal empathic reaction. While it 

assesses mentalizing and perspective-taking, it does not consider mentalizing for cognitive 

content (only affective content). However, this scale does have a high percentage of items 

that were coded as Other, which can be explained by the fact that the authors wanted to 

expand their measure to social empathy (e.g., how we understand the experiences of 

individuals and groups who differ from us). They included a macro level with contextual 

understanding of systemic barriers and macro self-other awareness/perspective-taking as 

components (Segal et al., 2012), which is not comprise in the definition of empathy that is 

used in the actual review. Interestingly, the group behind this questionnaire previously 

provided an interesting review on the measurement of empathy (Gerdes et al., 2010) in 

which they criticized the fact that none of the existing scales assessed all the components 

supported by Decety & Moriguchi (2007): affective sharing, self-other awareness, mental 

flexibility and perspective taking, and emotion regulation. As such, they created 

questionnaires to overcome this gap (i.e., SEI, Empathy Assessment Index, and 
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Interpersonal and Social Empathy Index). Indeed, the Empathy Assessment Index (Segal 

et al., 2017) is also well constructed and includes all components of empathy (i.e., 

sensorimotor, emotion perception, affective sharing, mentalizing and perspective-taking, 

emotion regulation). It does not however include the components that sometimes follow 

empathy, as compassion and helping behaviours. Lastly, the Empathy for pain 

questionnaire is one of the only empathy questionnaires with a strong focus on the 

sensorimotor component of empathy; it thus patches a gap in the literature. Since it has 

been specifically conceptualized to measure empathy for pain, it does not assess emotion 

perception and recognition. Moreover, the cognitive component of empathy is only 

assessed with one item targeting affective perspective-taking, as it does not measure 

mentalizing.  

 

One of the objectives of this review was to help individuals in choosing a 

questionnaire to assess empathy that best suits their needs (i.e., state vs. trait measure, 

ability vs. propensity, populations of interest and components of empathy). For this 

purpose, a decision tree including the questionnaires that were reviewed is presented in 

Figure 12. The idea behind this decision tree came from the fact that empathy has been a 

topic of growing interest in recent years, such that researchers from many areas gained 

interest in this concept. Therefore, authors with field of expertise other than empathy may 

have an interest in using a questionnaire to assess empathy. However, the field is so wide 

and the existing scales so numerous that one could easily find it hard to choose the best 

tool for their research. This decision tree is thus an easy tool to facilitate this process for 

anyone looking to include a measure of empathy in a given study.  

 

 

More information about the questionnaires (i.e., including the psychometrical qualities, 

empathic components that were assessed according to authors and to this review, 

languages, type of assessment, number of items, populations of interest and populations 

with whom the questionnaire was previously used, as well as empathic targets that were 

included in the questionnaire) is available in Table 19. 
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Self-report 

State empathy 

General population 

Adults and/or elderly 
individuals 

- Communication 
Emotional Response 
Questionnaire & 
Different Types of 
Emotional Response ** : 
Aff, ER, EC; P; PI&NI  

Specific and clinical 
populations  

Sexual offenders 

- Victim empathy 
distorsion *** : ToM; 
PI 

Trait empathy 

General population 

Children and/or 
adolescents 

- EQ ***: EP, Aff, ToM, PT, ER, EA, 
EC; P&A; TC&TG; PI&NI  
- AMES *:  EP, Aff, ToM, EA, EC; 
P&A; TC&TG; PI 
- EmQue-CA* : Aff, ToM, PB; P; 
TC; PI 
- IRI ** : Aff, PT, ER, EC; P; 
TC&TG; PI&NI 
 -Basic empathy scale * : EP, Aff, 
ToM, ER; P&A; TC&TG; PI 
- IECA ** : Aff, ToM, ER; P&A; 
TC; PI&NI 
- IVE * :  Aff, PT, ER, EC; P&A; 
TC&TG;  PI&NI 
- FTS * : Aff, PT, ER, EC, PB; P&A; 
TC&TG; PI 
- GI * : PT, ER, EC; P; TC&TG; 
PI&NI 
- MDEES ** : SM, Aff, ER, EC, PB; 
P; TC&TG; PI 
- QCAE ** : EP, Aff, ToM, PT, ER, 
EA, EC; P&A; TC&TG; PI 
- Rape empathy scale * : See Jurors 
in rape cases 
- TEQ * : EP, Aff, ER, EC, PB; 
P&A; TC&TG; PI 
- CEAQ * : Aff, ToM, ER, EC; P; 
TC&TG; PI 
- Empathy questionnaire ** : EP, 
Aff, ToM, PT, ER, EC, PB; P&A; 
TC&TG; PI 
 

Adults and/or elderly 
individuals 

- IRI **:  See Children and/or 
adolescents 
- E-Scale **: Aff, ToM, PT, ER, EC; 
P&A; TC&TG; PI  
- ESE ***: Aff, ToM; P&A; TC&TG; 
PI 
- EES **: SM, EP, Aff, ToM, ER, EA; 
P&A; PI TC&TG;  
- EAI **: SM, EP, Aff, ToM, PT, ER, 
EA; P&A; TC&TG; PI&NI 
- ISEI *: EP, Aff, ToM, PT, ER, EA, 
PB; P&A; TC&TG; PI 
- SEI **: SM, EP, Aff, ToM, PT, ER, 
EA, PB; P&A; TC&TG; PI&NI 
- EQ *** : See Children and/or 
adolescents 
- Basic empathy scale * : See Children 
and/or adolescents 
- IVE *: See Children and/or 
adolescents 
- Scale of Ethnocultural Empathy ** : 
Aff, PT, ER, PB; P&A; TC; PI 
- MDEES ** : See Children and/or 
adolescents 
- QCAE ** : See Children and/or 
adolescents 
- SEQ ** : EP, PB; P; TC&TG; PI 
- TEQ * : See Children and/or 
adolescents 
- ECQ ** : EP, Aff, ToM, PT, ER, EA, 
EC, PB; P&A; TC&TG; PI 
- ACME ** : EP, ToM, EA, EC, PB; 
P&A; TC&TG; PI 
- SDPT * :: EP, ToM, PT, EA; P&A; 
TC&TG; PI 
- NEIU Empathy Scale ** : P; TC; NI 

Specific and clinical 
populations  

Clinical population 
(e.g., prefrontal lesions, 

anorexia) & ASD 

- SEQ ** : See 
General population - 
Adults and/or elderly 
individuals 
- ECQ ** : See 
General population - 
Adults and/or elderly 
individuals  
-EQ ***: See General 
population - Children 
and/or adolescents 

Healthcare 
professionals & 

therapists 

- Empathy for pain 
scale *** : SM, Aff, 
PT, ER, EC, PB; P; 
TC&TG; PI 
- JSPE * : ToM, PT, 
EC, TC&TG, PI&NI 
- RES * : ToM, EA, 
PB; P; PI -  
- BLRI - Myself to 
others *: EP, Aff, ToM, 
PT, ER, EA, EC; 
P&A; TC&TG;  
PI&NI 

Parents 

- AAPI-2 *: ToM, EC, 
PB; P&A; TC&TG; PI  
- GI * : See General 
population - Children 
and/or adolescents 
- GEM ** : EP, Aff, 
ToM, ER, EC; P&A; 
TC&TG; PI 

Jurors in rape cases 

- Rape empathy scale 
* :  ToM, PT; P&A; 
TC; PI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12A. This figure presents a decision tree containing the self-report questionnaires that were included in this review. 
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Figure 12B. This figure presents a decision tree of the other-report questionnaires included in this 
review.  
 
Legend:  
Number of items: Empathic components: Other concepts: 
* 1-20 items 
** 21-40 items 
*** 41 items or more 

SM : Sensorimotor  
EP : Emotion perception 
Aff : Affective sharing/emotional 
contagion 
ToM : Theory of mind/mentalizing 
PT : Perspective taking 
ER : Emotion regulation 
EC : Empathic concern/compassion 
PB : Prosocial/helping behaviours 
 

P: Propensity to empathize 
A: Ability to empathize 
EA : Empathic accuracy 
 

Example: 
A 25-item questionnaire assessing all these components and concepts would be listed as follow:  
Questionnaire X ** : SM, EP, Aff, ToM, PT, ER, EC, EA, PB; P&A 
  

Other-reported 

State empathy 

Healthcare professionals & 
therapists 

- Therapist empathy scale * : Aff, 
ToM, EA, EC, PB; P 
- Measure of Expressed Empathy 
* : Aff, ToM, EC, PB; P; PI&NI - 
CARE *: ToM, EC, PB; P 

Trait empathy 

General population 

Adults and/or elderly individuals 

ODPT *: see SDPT 

Healthcare professionals & 
therapists 

BLRI - Form Other toward self *: 
see BLRI Myself toward other 
form 
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3.6.2 Behavioural tasks 

Behavioural measures are sometimes used in experiments to assess the empathy of 

an individual in situ. These assess performance on tests or require participants to make 

self-report evaluations of experimental stimuli. While some tasks have been widely used 

(e.g., Reading the Mind in the Eyes Test; Baron-Cohen, 2001), many authors develop their 

own in order to evaluate specifically what is relevant to their research question. As such, it 

would be very tedious to make an inventory of all tasks that have been used in the past to 

assess empathy. Rather, the purpose of this review is to present how studies have 

evaluated the different components of empathy by giving examples of the most commonly 

used tasks and those that best fit the proposed multi-component model of empathy. 

 

3.6.2.1 Sensorimotor component. Numerous tasks and stimuli have been developed 

to prod into the early sensorimotor processes leading to empathy, such as motor mirroring 

and mimicry of others’ actions, emotions or states, especially pain. This component is 

difficult to assess only behaviourally as it usually necessitates more sophisticated tools, 

such as neurophysiological measurements. For instance, Decety, Yang & Cheng (2010) 

used an EEG protocol to identify how physicians’ emotion regulation impacted bottom-up 

perceptions of pain in other individuals. Event-related potentials were recorded while 

physicians and control individuals were shown either depictions of a needle pricking an 

individual’s mouth, hand or foot (pain condition), or control stimuli where Q-tips replaced 

the needles (no-pain condition). The event-related responses of physicians’ are indicative 

that they modulate the early component associated with sensory-information processing 

and automatic emotion sharing, and the later cognitive evaluation of pain when compared 

to control individuals. The study can therefore be considered as one example of 

investigating sensorimotor processes through repeated exposition to salient stimuli. 

 

A recurring task employed in the literature to assess many components of empathy 

consists of presenting participants with validated stimuli (e.g., pictures or videos of facial 

expressions of emotions, and most predominantly pain; e.g., Jackson et al., 2005). An 

example is the Picture Viewing Paradigms, where pictures of individuals in certain 

situations (usually negative) are presented to subjects (Westbury & Neumann, 2008). They 

must then rate the pictures on visual analogue scales targeting different concepts, as 

emotion ratings (e.g., type, valence and intensity), affective sharing, perspective-taking, 
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and empathy (e.g., to what degree you are able to imagine feeling and experiencing what 

the target is experiencing, in other words, your ability to put yourself in the others’ 

situation; Westbury & Neumann, 2008). Therefore, picture-viewing paradigms can be used 

to assess multiple components of empathy and some manipulations regarding the nature 

of the presented stimuli or the context in which they are presented can be done. For 

example, using depictions of body limbs (i.e., hand and foot) instead of facial expressions 

can tap more effectively into processes linked to sensorimotor aspects of empathy, while 

the latter is most efficient to assess affective resonance.  

 

3.6.2.2 Affective component. Affective resonance describes the emotional coupling 

between an empathic target and an observer (de Waal & Preston, 2017). One challenge 

when attempting to investigate affective resonance using behavioural tasks entails the 

untangling of bottom-up affective afferences from individuals’ subsequent cognitive 

evaluations. Indeed, identifying and separating the exact components elicited during 

experimental tasks can often be tricky, which likely reflects how closely related the 

components of empathy all are.  

 

As previously mentioned, Picture Viewing Paradigms are widely used to assess 

empathy, including its affective component. For instance, combining this type of paradigm 

with neurophysiological measurements can contribute to the assessment of affective 

sharing, as a high degree of similarity between the cerebral activity of a target expressing 

an emotional state and that of an observer suggests affective resonance. For example, 

presenting participants with longer stimuli (e.g., 10-second videos) and asking them to 

evaluate their feeling of empathy for the target (e.g., Westbury & Neumann, 2008) should 

involve some amount of emotional coupling. The difficulty in assessing solely affective 

sharing is that these early processes are likely influenced by later cognitive facets of 

empathy (Decety et al., 2015). The influence of top-down attentional and controlled 

mechanisms on seemingly automatic bottom-up processes, such as pain perception and 

evaluation, was supported in EEG studies (Decety et al., 2015; Fan & Han, 2008; Gu & 

Han, 2007). Studies found for instance that completing a cognitively demanding task (e.g., 

counting stimuli) while being exposed to salient pain stimuli led to a modulation of the 

cerebral activity related to pain evaluations. As such, these tasks can thus measure the 

affective and cognitive components of empathy, but also related concepts such as 
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personal distress, compassion and empathic concern, as well as self-other distinction. This 

versatility, coupled with the possibility of adding psychophysiological or neurophysiological 

responses to the experimental protocol, may explain the popularity of picture viewing 

paradigms.  

 

3.6.2.3 Emotion perception and recognition. Emotion perception and recognition 

processes relate to the detection and recognition of verbal and nonverbal emotional cues 

in the environment (McDonald et al., 2004). The most widely used approach relies on 

emotion recognition tasks in which participants are presented with pictures of individuals 

showing facial expressions of different emotions. The Penn Emotion Recognition Task 

(ER-40) is one example, where subjects are shown a series of pictures for which they 

must choose the expressed emotions from five choices (four emotions and a no emotion; 

Gur et al., 2002), and indicate their level of confidence in their answers on a visual 

analogue scale. This component is one of the few for which the ability of an individual can 

be assessed, as there is a right answer (i.e., the presented faces correspond to the action 

units underlying specific emotions).  

 

 3.6.2.4 Cognitive component. The cognitive component of empathy includes 

mentalizing (or Theory of Mind; ToM) and perspective-taking, themselves comprising 

affective and cognitive declinations. Cognitive perspective-taking entails the mental 

flexibility to intentionally adopt the perspective of the other, projecting and imagining what 

the empathic target is thinking, while affective perspective-taking is interested in what the 

target is feeling (Healey & Grossman, 2018). As previously discussed, since distinctions 

between the different components of empathy can be tedious, similar tasks are often used 

to assess multiple components of empathy. For instance, Picture Viewing Paradigms are 

also used to assess the effect of visual and cognitive perspective-taking on empathy. For 

instance, to assess perspective-taking, some studies use pictures of limbs that are 

presented visually from a first- or third-perspective, or change implicit instructions from 

“imagine oneself” to “imagine target” (e.g., Vistoli et al., 2016). Perspective-taking is 

particularly useful when emotional cues are not readily perceptible through, for instance, 

visual or auditory forms (Lamm et al., 2011). Similarly, giving instructions to empathize can 

encourage mental operations associated with the cognitive component of empathy, such 

as perspective-taking.  
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Cognitive ToM describes the ability of individuals to understand and make inferences 

regarding other people’s beliefs, intentions, and mental states, while affective ToM relates 

to the level of understanding and the making of inferences regarding others’ emotions 

(Dvash & Shamay-Tsoory, 2014). Both aspects of ToM can be investigated separately, but 

comprehensive tests are now available to evaluate both aspects at once. Tasks usually 

require participants to make inferences regarding the mental state of characters presented 

in a story, a video or a comic strip. These tasks can be verbal or non-verbal and can 

include a variety of mental states, such as beliefs, emotions, intentions and desires 

(Thibaudeau et al., 2018; Achim et al., 2013). The Combined Stories Test (COST), for 

instance, consists of 30 stories with open questions that target a wide range of mental 

states, including beliefs, intentions, and emotions (Thibaudeau et al., 2018). These stories 

require participants to make attributions regarding the mental states of a character or 

physical causalities. As emotion recognition tasks, ToM tasks can measure the ability of an 

individual to make correct inferences about a target’s state, since there is a good answer 

for each items. It thus provides an assessment of participants’ performances on both 

cognitive and affective aspects of ToM.  

 

An interesting task, the EmpaToM, was created to assess the affective and cognitive 

components of empathy (Kanske et al., 2015). In this task, participants are presented with 

short videos of individuals discussing different content either negative or neutral, and 

requiring ToM or not. After each video, participants must first rate their feeling (from 

negative to positive) and the compassion they felt for the person in the video (from none to 

very much). Then they answer a multiple choice question requiring either factual reasoning 

or a ToM inference, and they are asked to provide their level of confidence related to this 

answer. 

 

 3.6.2.5 Emotion regulation. While emotion regulation is a research field in itself 

(for overviews, see Gross, 2015; Koole & Aldao, 2016), its role in empathy mainly revolves 

around managing the emotional arousal occurring when perceiving distress in an empathic 

target, in order to maintain a balance between the affective and cognitive components of 

empathy so that the observer does not become overwhelmed by the target’s emotions. 

Emotion regulation can take place through either voluntary strategies or automatic 

reactions aiming at up-regulating, down-regulating, or at otherwise monitoring an 



 
 

 
 

157 

observer’s emotional reaction when empathizing with the target. The corollary effect of 

effective emotion regulation on empathy is the maintenance of a clear distinction between 

an observer’s own feelings from the perceived feelings in the empathic target, as well of 

absence (or very limited and controlled) of personal distress in response to another’s 

negative emotions. 

 

Emotion regulation can be examined by giving instructions to participants during a 

task in which they are exposed to emotionally salient stimuli. For example, Lebowitz & 

Dovidio (2015) asked participants to reappraise their emotional reaction (i.e., “[C]ontrol 

your emotions by changing the way you’re thinking about what you are reading. As you 

read, change what you are thinking so that you feel more positive emotion and less 

negative emotion. Above all, think about what you are reading in a way that helps you stay 

calm.”) or to suppress it (i.e., “[C]ontrol your emotions by not expressing them. As you 

read, be careful not to let any positive or negative emotions show. Do your best to stay 

calm by keeping your emotions to yourself so that if someone were watching you, that 

person would not know you were having any emotions)”. The participant must then 

evaluate his or her emotions on a visual analog scale or psychophysiological 

measurements can also be registered. 

 

 3.6.2.6 Helping and prosocial behaviours. Measures of helping behaviours are 

sometimes used as a proxy for empathy, despite this relation not being ubiquitous (Batson, 

2011; Masten et al., 2011). One of the most frequent paradigms is the Dictator game, 

where participants must distribute a certain amount of money (usually 10$) between an 

empathic target (e.g., an individual than is often portrayed as a victim) and themselves 

(Engel, 2011). The helping behaviours are measured by the amount that is offered to the 

victim. Another task is the Cyberball, a paradigm that has been successfully used in 

previous behavioural and neuroimaging studies to simulate social exclusion and assess 

empathy and/or helping behaviours (e.g., Tousignant et al., 2018; Masten et al., 2010; 

Eisenberger et al., 2003). In this task, participants watch and/or participate in a 

preprogramed online ball game between two to four players, and at some point during the 

game, one of the player (sometimes the participant) stops receiving the ball. For instance, 

a study had participants play the game and subsequently write emails to the victim of 

social exclusion, which were later scored for prosocial behaviours (Masten et al., 2011). 
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Another study added a participation block to the traditional Cyberball, in which participants 

joined the ball game and were thus given the opportunity to include the victim of social 

inclusion by throwing the ball to this player. The number of throws to this particular player 

represented a measure of prosocial behaviours (Tousignant et al., 2018). 

 

 3.6.2.7 Empathic accuracy. While empathic accuracy is not a component of 

empathy per se, its measure could be one of the only ways to assess empathic ability for a 

given component of empathy (Ickes, 1997). While some questionnaires propose to assess 

empathic accuracy, self-evaluation of this construct should be used carefully as one is 

likely to be unaware of his or her own empathic accuracy (Coll et al., 2017). Indeed, a task 

for which there is one good answer (e.g., emotion recognition or ToM tasks) allows 

assessing whether an individual has the capacity for that aspect, but not how he/she 

chooses to use it in daily life. The Empathic accuracy Task (EAT) is particularly interesting 

(Mackes et al., 2018; Zaki et al., 2009; Ickes et al., 1990). A series of individuals describes 

an emotional experience while being filmed, after which they must provide a continuous 

rating of how they felt throughout this description. The empathy task then consists of 

having participants watch these videos and also provide continuous ratings on the 

emotional state of the person in the video. Their ratings are than analyzed to determine the 

concordance between both individuals’ ratings. An addition to this task was suggested to 

also assess empathic accuracy for affective sharing (Coll et al., 2017). In that version 

participants would be asked to watch the video a second time to provide a rating indicating 

how they felt themselves while watching each video. These types of tasks could thus 

evaluate the ability or the potential for some affective and cognitive components of 

empathy, rather than the propensity of an individual, which is assessed in many 

behavioural tasks. 

 

3.6.3 Neurophysiological measures 

Neurophysiological measures, including brain imaging methods and physiological 

tools, are increasingly used to characterize empathic reactions of individuals in empathy-

induced situations or during empathic exchanges in dyads. They are employed to collect 

objective physiological responses of the sympathetic and peripheral parasympathetic 

autonomic nervous system that occur in reaction to specific events or situational contexts. 

To this day, there are still no clear physiological markers of empathy, although these 
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measures are quite promising to provide insights on certain empathic processes which are 

more implicit and thus harder to measure otherwise, such as sensorimotor aspects, 

affective sharing and emotional contagion. This review rapidly describes some 

physiological and neuroimaging tools that can be used to assess empathy, alone or in 

combination with behavioural methods (see Neumann & Westbury, 2011 for an extensive 

review on the psychophysiological measurement of empathy). Many of these 

neurophysiological measures are not so commonly used, most likely because they require 

more sophisticated equipment and resources, rendering them time consuming and usually 

expensive. Moreover, their logistics are relatively complicated since they are sensitive 

measures; rigorous experimental designs that employ concurrent subjective measures are 

thus often required to adequately interpret these signals.  

 

3.6.3.1 Magnetic resonance imaging (MRI) and functional MRI (fMRI). Amongst 

these measures, MRI can be used to investigate internal structures of the body, such as 

the central nervous system. This neuroimaging tool allows the investigation of the 

structural (e.g., Banissy et al., 2012) and functional (e.g., Lamm et al., 2011) cerebral 

correlates of empathy. MRI can be used for morphometric investigations of the 

neuroanatomical structures underlying empathy, such as cortical thickness. The functional 

pendant of MRI, fMRI, constitutes an extension of MRI and allows the production of 

images depicting the activity of the brain, by detecting increases or decreases in the 

oxygenated blood supply and metabolic function. This method has been largely used to 

characterize the cerebral response underlying empathy. For instance, studies indicate that 

the affective component of empathy involves activation in regions such as the anterior 

insula and anterior cingulate cortex, while its cognitive component involves notably the 

medial prefrontal cortex, temporal poles and temporo-parietal junction (e.g. Zaki & 

Ochsner, 2012; Jauniaux et al., in press). In recent years, this tool was increasingly 

employed to assess the resting-state functional connectivity of the brain, i.e. the 

synchronous and asynchronous variations in intrinsic neural activity of the brain at rest. 

MRI and fMRI are often used in combination with behavioural paradigms measuring 

empathy in order to explore the corresponding brain activation. Although, while this 

measure offers a good spatial resolution, the temporal resolution is not as great as with 

other measures and its use is very costly.  
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3.6.3.2 Electroencephalogram (EEG). EEG measures the direct electrical activity of 

the brain by recording the firing of the neurons through electrodes that are placed on the 

scalp, which can then be associated with different processes, such as empathy (e.g., 

Decety et al., 2015; Fan & Han, 2008). This tool allows evoked potentials analyses (ERP), 

frequency analyses of the electro-cortical signal (time-frequency analysis) and source 

localisation. ERP analyses allow dissecting the components linked to the modification of 

cortical electrical activity over time (Kim & Jung, 2014). Frequency (or spectral) analyses 

allow the study of synchronization (ERS) or desynchronization (ERD) of neuronal 

oscillations (Mu et al., 2008); namely the dissection of different frequency bands (i.e. delta, 

theta, alpha, beta and gamma) (Bandettini, 2009). Source location methods allow the 

estimation and tracing of the source of the activity of the brain, under the assumption that 

brain activity at a given time is generated by a small number of regions (Wendel et al., 

2010). In contrast to MRI, EEG offers good temporal resolution, but a lesser spatial 

resolution (Kim & Jung, 2014; Helenius et al., 2009).  

 

3.6.3.3 Galvanic Skin Response (GSR). GSR refers to the measurement of skin 

conductance as a proxy of physiological arousal and can be used to investigate internal 

reactions in relation with empathy. Electrodermal activity is regulated solely by the 

sympathetic autonomic nervous system (no input of the parasympathetic autonomic 

nervous system), it has thus been widely used to measure a myriad of processes affecting 

autonomic activity (Oliveira-Silva & Gonçalves, 2011; Fowles, 1986). For instance, in a 

clinical setting, strong GSR concordance between the therapist and client (i.e., the 

simultaneous variation of both individuals’ GSR over time) was linked to higher clients’ 

perceptions of empathy (Marci et al., 2007).  

 

3.6.3.4 Heart rate rhythm and variability (HRV). The cardiovascular system is 

sensitive to multiple behavioural, psychological, neurological, hormonal, environmental 

and physiological processes (Rajendra et al., 2006). It reflects sympathetic and 

parasympathetic activation (Oliveira-Silva & Gonçalves, 2011). HRV refers to the 

fluctuation of the length of heart beat intervals (Malik & Camm, 1995) and, in relation to 

empathy, it has mostly been investigated for emotion regulation. Specifically, resting HRV 

can be seen as a marker of flexible dynamic regulation of one’s own autonomic activity 

whereas stimulus-dependent (or phasic) HRV can be interpreted as a sign of effective 
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regulation of the emotional reaction triggered by the stimulus (Thayer et al., 2012). HRV 

can thus provide a useful autonomic indicator of emotional regulation while investigating 

empathy. 

 

3.6.3.5 Electromyography (EMG). EMG refers to the measurement of electrical 

potentials produced by skeletal muscles when they contract (Neumann & Westbury, 2011). 

Facial EMG proves of particular relevance since electrodes can be attached to specific 

muscles involved in the production of different facial expressions and detect muscle 

activity below the human eye perception threshold. Facial EMG has namely been used to 

investigate different aspects of facial mimicking. For instance, participants with high 

dispositional empathy had larger EMG responses to happy and angry facial expressions 

that were consistent with the production of these specific facial expressions compared to 

those in the low empathy group (Dimberg et al., 2011).  

 

3.6.3.6 Oculometry. Oculometry entails the use of eye tracking equipment to obtain 

different metrics of eye behaviours, such as saccades, fixations and pupil dilatation. 

Saccades and fixations can be used to describe a participant’s exploration of a visual 

scene. It is often considered that fixations indicate selective attention and the processing 

of a specific portion of a stimulus (e.g. Fluharty et al., 2016). For example, one study found 

that participants with high (vs-low) dispositional empathy tended to fixate on the eye region 

of another individual, whether the individual recounted a sad or a neutral tale (Cowan et 

al., 2014). While pupil dilatation can be related to several psychological phenomena (e.g., 

Decety et al., 2012; Einhäuser et al., 2010), its contribution to empathy research comes 

from its role as an indicator of emotional arousal (Bradley et al., 2008). Oculometry thus 

provides researcher with salient information regarding participants’ attentional state. 

 

3.7 Future directions 

In the past, almost all reviews pertaining to empathy have come to similar 

conclusions: there are inconsistencies in the definitions and methods employed to assess 

empathy. The fact that most measurements of this concept vary in the assessed 

components of empathy according to the authors’ definition of this concept is a pitfall of 

this literature. It also renders the comparison between studies risky and potentially even 
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inaccurate. This large discrepancy between all the existing tools raises the question on 

whether they all are really measuring empathy (e.g., Hall & Schwartz, 2018). As others 

have suggested, we too believe that this lack of common lexicon to define empathy and its 

components is a major issue in the field, possibly even delaying progress (e.g., Hall & 

Schwartz, 2018; Coll et al., 2017). As long as there is no universally accepted definition of 

empathy, it is plausible to believe that the number of developed measures will only 

continue to grow. The fact that the correlations between the different types of 

measurement are weak may also indicate that something is still eluding about our 

conception of empathy. Good measures would have to show reliable and converging 

results across self-report questionnaires, behavioural testing and neurophysiological 

registering, but also with other types of measurements such as neuropsychological testing 

and hormone levels.  

 

3.7.1 Potential solutions 
There is a need for a common definition of empathy and its components, since too 

many questions have remained unanswered to date. A solution that has been increasingly 

suggested is to restrict the term empathy, and use the terminology of its subconstructs 

directly (e.g., Stietz et al., 2019; Hall & Schwartz, 2018; Batson et al., 2009). This focus on 

lower-level concepts would have the advantage of simplifying communication by using a 

clear terminology that differentiates the affective and cognitive processes of empathy 

(Stietz et al., 2019). Indeed, the current confusion regarding the term “empathy” requires a 

specification of what an author means by using this term. This idea is further supported by 

behavioural and neurophysiological data indicating a clear dissociation between the 

affective and cognitive components of empathy (Stietz et al., 2019; Kanske et al., 2015). 

Although, one notable argument against bypassing this term is that even though the exact 

meaning of the word “empathy” is not united, it has a universal meaning and connotation 

to everyone, including the general public. This makes communication easier and 

accessible. In recent years, the media has shown a growing interest in empathy, especially 

to highlight its societal importance. In 2006, Barack Obama even stated: “the biggest 

deficit that we have in our society and in the world right now is an empathy deficit”. 

Although the information disseminated by these media may not always be at the forefront 

of ongoing scientific debates in the field, they are nevertheless crucial for the relevance of 

the study of empathy. As researchers, it is our duty to inform the public and to circumvent 

the term “empathy” would conflict with this purpose.  
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Instead of bypassing the word empathy, we suggest establishing a common definition, 

as suggested in many recent reviews (e.g., Hall & Schwartz, 2018; Cuff et al., 2016; 

Decety & Cowell, 2014). A solution towards this goal would be to adopt a similar approach 

to the Social Cognition Psychometric Evaluation (SCOPE; Pinkham et al., 2018; Pinkham 

et al., 2016; Pinkham et al., 2013). SCOPE is a five-phase project designed to improve 

measurements of social cognition in schizophrenia. In the first phases, they used expert 

surveys and RAND Appropriateness Method to reach consensus on the core domains of 

social cognition, as well as the best existing tasks. This method uses two interdependent 

panels of experts: a core panel and an expert panel. The core panel completes a review of 

literature on the issue of interest and provides this information to the expert panel that 

finally reaches consensus regarding the specific topic (Nair et al., 2011). In subsequent 

phases, SCOPE empirically evaluated the best existing tasks, modified some limited tasks 

and selected new measures for some of the core domains (Pinkham et al., 2018; Pinkham 

et al., 2016). Although very demanding and time consuming, a process similar to this one 

could greatly benefit future studies on empathy. It could lead to a compelling theoretical 

proposition regarding the definition of empathy, its components, as well as the best tools to 

assess it in research and clinical settings. To facilitate communication and collaboration 

between different domains, this process could even include experts from different fields of 

expertise, such as (but not limited to): social and cognitive neuroscience, psychology and 

humanities, medicine and healthcare, politics, philosophy, education, etc. This may 

encourage the inclusion of other components of empathy (e.g., other cognitive processes, 

language skills) or even anti-components (e.g., empathic sadism, empathic vampirism, 

schadenfreude, humanitarian empathy) that are not included in current conceptualizations 

(Achim et al., 2020; Bosnjakovic & Radionov, 2018; Breithaupt, 2018).  

 

It should be stated however that despite providing a criticism of the multiple definitions 

of empathy and its measurements, we do not believe that what we are currently doing is 

completely fallacious. Past efforts to assess this concept have helped to develop an 

important understanding of this concept, although, the quest for a better understanding of 

empathy should still be continued, since the mechanisms underlying its components and 

their interaction are particularly relevant for deepening our understanding of human (and 

primate) social interactions (Coll et al., 2017; Gerdes et al., 2010).  
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3.8 Conclusion 

In conclusion, this article constitutes a criticism and quantitative review of the 

measurement of empathy. It was found that while there exist many measures to assess 

this concept, these vary greatly in terms of the components of empathy they assess, 

leading to questions on whether they really measure empathy. While it is important to find 

one or more efficient ways to accurately assess empathy and its components, it appears 

even more important for researchers to know what they are assessing. We suggest that a 

major effort be made in the field of empathy research to adopt a common theoretical 

framework on empathy, which could be used to 1) better understand empathy, its 

components, its physiological and neurological substrates, as well as its fluctuations in the 

general population and in clinical settings, 2) better target empathy deficits that 

characterize certain populations, and 3) develop better intervention and measure progress 

following them. Meanwhile, researchers using empathy measures should be careful and 

clearly define what they are actually assessing to avoid making misguided claims.   
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3.12 Tables 

Table 18. Concept operationalization 

 
Dimension Definition Example 

Sensorimotor dimension 

Motor mirroring and mimicry (including facial mimicry) of the action, 
expression and state of another (de Waal & Preston, 2017).  

When you see a person 
undergoing a surgical procedure 
do you feel bodily sensations? 
(Empathy for pain scale) 

Emotion perception & recognition 
Basic perceptual abilities to detect and recognize verbal and non-
verbal cues in the environment (McDonald et al., 2004). These can be 
in the voice tone, eye gaze, body movements, facial expressions, etc. 

I notice when other people are 
sad (Socio-Emotional 
Questionnaire) 

Affective 
component 

Affective sharing & 
emotional contagion 

Emotional coupling between the empathic target and the observer. 
Matching the affective state and emotion of another (de Waal & 
Preston, 2017).  

When I see that my friend is 
happy about something, I 
automatically feel happy as well. 
(Emotion specific empathy 
questionnaire) 

Cognitive 
component 

Cognitive mentalizing or 
theory of mind (ToM) 

Ability to understand and make inferences regarding other people’s 
beliefs, intentions and mental states (Dvash & Shamay-Tsoory, 2014; 
Shamay-Tsoory, 2011; Krendl & Heatherton, 2009). 

I am good at predicting what 
someone will do (Questionnaire of 
Cognitive and Affective Empathy) 

Affective mentalizing or 
theory of mind (ToM) 

Ability to understand and make inferences regarding others’ emotions 
(emotional form of mentalizing; Shamay-Tsoory, 2011). 

I am good at predicting how 
someone will feel (Questionnaire 
of Cognitive and Affective 
Empathy) 

Cognitive perspective 
taking 

The mental flexibility to intentionally adopt the perspective of the 
other; projecting and imagining what the empathic target is thinking 
(Decety, 2005). 

I can imagine what it’s like to be 
in someone else’s shoes 
(Empathy Assessment Index) 
*also assesses affective 
perspective taking 

Affective perspective 
taking 

Projecting and imagining how the empathic target is feeling (Decety, 
2005). 

Before criticizing somebody, I try 
to imagine how I would feel if I 
were in their place (Interpersonal 
Reactivity Index) 

Emotion 
regulation 

Emotion regulation & 
Strategies 

Since the perception of distress in another often leads to emotional 
arousal, emotion regulation strategies are processes that are 
engaged in order to modify the magnitude and/or type of emotional 
experience or emotion-eliciting event (Gross, 2015; Zaki, 2014; Aldao 
et al., 2010; Diamond & Aspinwall, 2003; Gross, 1998). Some known 

When I get angry, I need a lot of 
time to get over it (Empathy 
Assessment Index) 
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strategies are suppression, which involves inhibiting expressions of 
emotion, and reappraisal, which involves changing one’s construal of 
a situation to affect one’s emotional reaction (Sheppes & Gross, 
2011). 

Self-others distinction 

The observer is aware that his/her emotional experience and feeling 
comes from an external source (i.e., perceiving the emotion in the 
other), without confusing oneself with others (Cuff et al., 2016; de 
Vignemont & Singer, 2006; Decety & Lamm, 2006). 

I can tell the difference between 
someone else’s feelings and my 
own (Empathy Assessment 
Index) 

Personal distress 

Aversive and negative affect or emotional reaction, such as anxiety, 
distress or discomfort in response to another's emotional state or 
condition, such as suffering and emotional distress (Ashar et al., 
2017; Gilet et al., 2012; Decety & Lamm, 2006; Eisenberg et al., 
1994; Davis, 1983). This concept is sometimes refered to as empathic 
distress or vicarious distress (e.g., Shamay-Tsoory & Lamm, 2018; 
Ashar et al., 2017). This concept could lead to avoidance of the other 
and self-focus, which is opposite to empathy (Segal et al., 2017; 
Singer & Klimecki, 2014; Eisenberg, 2002). Thus, an optimal 
empathic experience would not result in personal distress since 
emotion regulation strategies and self-other awareness would prevent 
it.  

It upsets me more than other 
people when I see a friend being 
injured (E-Scale) 

Outcomes Compassion, empathic 
concern and sympathy 

Feelings of concern, compassion or sympathy in relation to others’ 
distress or situation (Singer and Klimecki, 2014; Eisenberg et al., 
2010; Eisenberg and Eggum, 2009; Davis, 1983). These concepts 
may also include affective sharing and mirroring, but may not 
necessarily involve the cognitive component of empathy nor emotion 
regulation processes (Segal et al., 2017). As worded by Singer & 
Lamm, 2009 “the crucial distinction between the term empathy and 
those like sympathy, empathic concern, and compassion is that 
empathy denotes that the observer’s emotions reflect affective 
sharing (“feeling with” the other person) while compassion, sympathy, 
empathic concern denotes the observer’s emotions are inherently 
other oriented (“feeling for” the other person)”. These often arise in 
situations that are negative for others and that involve suffering, and 
may motivate a desire to help and thus be precursors of prosocial 
behaviours (FeldmanHall et al., 2015; Decety et al., 2015; Singer & 
Klimecki, 2014; Goetz et al., 2010; Eisenberg, 2000; Batson et al., 
1987). 

I often have tender, concerned 
feelings for people less fortunate 
than me (Interpersonal Reactivity 
Index) 
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Helping and prosocial 
behaviours 

Broad range of actions intended to benefit one or more people rather 
than to benefit oneself, such as helping and comforting (Twenge et 
al., 2007; Batson & Powell, 2003). 

If a friend is sad, I want to do 
something to make it feel better 
(Empathy Questionnaire for 
Children and Adolescents) 

Other 
concepts 

Empathic accuracy 

Accurate recognition, identification and inference of another 
individual’s emotions and mental state (Ickes, 2011). Also sometimes 
refered to congruent affective sharing between an individual and an 
empathic target (Coll et al., 2017).  

He/she appreciates exactly how 
the things I experience feel to me* 
(Barett-Lennard Relationship 
Inventory) 
*also assesses affective ToM 

Empathic ability 

An individual's ability to empathize would represent his/her potential 
to empathize in a given situation under optimal conditions, hence 
representing the maximum to which this individual can engage in a 
particular component of empathy (Keysers & Gazzola, 2014) 

I am able to appreciate exactly 
how the things my partner 
experiences feel to him/her 
(Empathic Component 
Questionnaire) 

Empathic propensity 

Tendency to act accordingly/use the empathic capacity (Keysers & 
Gazzola, 2014).  

I sometimes try to understand my 
friends better by imagining how 
things look from their perspective 
(Empathic Component 
Questionnaire) 

State/ situational 
empathy 

A person’s empathic response in a given situation set in a specific 
time (Cuff et al., 2016; Seo et al., 2015).  

Please rate the following 
statements about today’s 
consultation. How was the doctor 
at showing care and compassion 
(The Consultation and relational 
empathy measure) 

Trait/ dispositional 
empathy 

An individual’s empathy viewed as a stable and general trait concept 
(Cuff et al., 2016; Seo et al., 2015). 

I am good at understanding other 
people’s emotions (Interpersonal 
and Social Empathy Index) 

 

Uncertain A unanimous consensus could not be attained regarding the 
adequate categorization of this item. 

- 

Other 
The item measures a concept that cannot be included in the above-
described components of empathy (e.g., feeling an emotion, other 
aspects of social cognition, personality). 

- 
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Table 19. Information about the questionnaires.  

 

 

Name Description/objectives	of	this	questionnaire Definition	of	empathy Empathic	components	assessed	
(according	to	authors)

Empathic	components	assessed	
(according	to	this	review) Languages Assessment Items Scale

Population	of	interest	and	
with	whom	it	was	previously	

used
Empathic	target Psychometrical	qualities

Adolescent	measure	of	
empathy	and	sympathy	

(AMES);	Vossen,	Piotrowski,	
Valkenburg,	2015

New	instrument	to	measure	empathy	and	sympathy	in	adolescents	
that	differentiates	between	empathy	and	sympathy,	uses	unambigous	
wording,	and	emphasizes	on	affective	and	cognitive	empathy.	This	
questionnaire	was	created	on	existing	scales	and	careful	
consideration	was	taken	to	ensure	that	items	were	suitable	and	
relevent	for	adolescents,	and	that	the	wording	refering	to	others	(i.e.,	
empathy	targets)	and	emotions	mentioned	were	varied.

Affective	empathy	is	defined	as	"the	experience	of	another	person’s	
emotion’’	(Mehabrian	&	Epstein,	1972),	cognitive	empathy	is	defined	as	
the	‘‘comprehension/understanding	of	another	person’s	emotion’’	
(Hogan,	1969),	and	sympathy	is	defined	as	‘‘feeling	concern	or	sorrow	
for	another	person’s	distress’’	(Clark,	2010)"

3	constructs:	1)	cognitive	empathy,	
2)		affective	empathy	and	3)	
sympathy

Emotion	perception/recognition;	
affective	component;	cognitive	
component	(aff.	ToM);	empathic	
concern.	Propensity	&	ability;	Trait;	
Empathic	accuracy

English Self-report 12	items 5-point	Likert	(1=Never	to	
5=	Always)

Children	(birth-12	yrs);	School	
Age	(6-12	yrs);	Adolescence	
(13-17	yrs)

Others	general;	
friends;	animals

The	results	demonstrated	satisfactory	internal	consistency	of	all	three	subscales	of	the	AMES.	Furthermore,	test-retest	reliability	of	the	AMES	
over	a	two-week	period	was	moderate	and	consistent	with	other	empathy	measures	(D’Ambrosio,	Olivier,	Didon,	&	Besche,	2009;	Davis,	
1980).	Validity	was	also	established	for	the	AMES.	In	line	with	previous	research	(Lennon	et	al.,	1987;	Mestre	Escriva	et	al.,	2009),	females	
scored	higher	on	all	subscales	of	the	AMES	in	both	Study	1	and	2.	Furthermore,	the	empathic	concern	scale	of	the	IRI	was	positively	related	to	
the	AMES	and,	in	particular,	to	the	sympathy	subscale.	In	fact,	the	correlation	between	sympathy	and	empathic	concern	was	more	than	twice	
as	strong	as	between	affective	empathy	and	empathic	concern.	This	not	only	verifies	that	the	sympathy	subscale	actually	measures	concern	
for	other	peoples	distress,	but	also	demonstrates	that	the	affective	empathy	subscale	and	the	sympathy	subscale	indeed	measure	distinct	
constructs.	Furthermore,	as	expected,	perspective	taking	was	most	strongly	correlated	to	the	cognitive	empathy	subscale.	Concerning	the	
relationship	between	the	AMES	and	prosocial	behavior,	the	results	also	confirm	the	expected	positive	relationship	for	both	empathy	and	
sympathy.	Finally,	as	hypothesized,	physical	aggression	was	negatively	associated	with	affective	empathy	and	sympathy	and	was	
uncorrelated	to	cognitive	empathy. 	Internal	consistency:	The	subscales	of	this	measure	were	internally	consistent	(cognitive	empathy	alpha	
=	.86,	affective	empathy	alpha	=	.75,	and	sympathy	alpha	=	.76).	Test-retest	reliability:	Two-week	test-retest	correlations	were	r	=	.56	for	
affective	empathy,	r	=	.66	for	cognitive	empathy,	and	r	=	.69	for	sympathy.	Construct	validity:	Empathic	concern,	perspective	taking,	and	
prosocial	behavior	were	positively	correlated	to	all	subscales	of	this	measure.	Affective	empathy	and	sympathy	were	negatively	correlated	to	
physical	aggressive	behavior	while	cognitive	empathy	was	unrelated	to	physical	aggressive	behavior.

Empathy	Understanding	
Subscale	(EUS)	of	the	Barett-

Lennard	Relationship	
Inventory	(BLRI):	Myself	to	

others	form;	Barrett-
Lennard,	1986

The	purpose	of	the	Barrett-Lennard	Relationship	Inventory	is	to	
measure	the	four	dimensions	of	interpersonal	relationships	(empathic	
understanding,	level	of	regard,	unconditionality	of	regard,	and	
congruence)	that	Rogers	(1951)	hypothesized	were	necessary	for	
therapeutic	personality	change,	as	well	as	wiillingness	to	be	known	is	
also	measured.	There	are	2	parallel	forms	of	this	scale;	therapist	and	
client	respondents.	

An	empathic	process	refers	to	the	conbination	of	Empathic	
understanding	and	Empathic	recognition,	and	this	combination	varies	
according	to	the	relationship	and	the	moment	in	the	relationship.	
Empathic	understanding	is	described	as	the	"extent	to	which	one	person	
is	conscious	of	the	immediate	awareness	of	another.	Qualitatively	it	is	an	
active	process	of	desiring	to	know	the	full	present	and	changing	
awareness	of	another	person,	of	reaching	out	to	receive	his	
communication	and	meaning,	and	of	translating	his	words	and	signs	into	
experienced	meaning	that	matches	at	least	those	aspects	of	his	
awareness	that	are	most	important	to	him	at	the	moment.	It	is	an	
experiencing	of	the	consciousness	"behind"	another's	outward	
communication,	but	with	continuous	awareness	that	this	consciousness	
is	originating	and	proceeding	in	the	other."	Empathic	recognition	is	the	
"experiential	recognition	of	perceptions	or	feelings	that	the	other	has	
directly	symbolized	and	communicated".

5	therapeutic	variables:		empathic	
understanding,	level	of	regard,	
congruence,	unconditionality	of	
regard,	willingness	to	be	known

Emotion	perception/recognition;	
affective	component;	cognitive	
component	(aff./cog.	ToM;	aff.	PT);	
emotion	regulation	(PD);	empathic	
concern.	Propensity	&	ability;	Trait;	
Empathic	accuracy

American	sign	language,	Arabic,	
Chinese,	Czech,	English,	French,	
German,	Greek,	Hebrew,	Persian,	
Italien,	Japanese,	Korean,	Malaysian,	
Polish,	Portuguese,	Spanish,	Swedish,	
Turkish

Self-rating	&	
Client-rating	
questionnaires

16	items
7-point	scale	(I	strongly	feel	
that	it	is	not	true	to	I	
strongly	feel	that	it	is	true)

Client/therapist Therapist

Past	studies	have	reported	coefficient	alphas	ranging	from	.88	to	.89	for	the	EUS	(Horvath	&	Greenberg,	1989).	The	data	from	the	current	
study	yielded	a	coefficient	alpha	of	.84	(Kim,	Ng	&	Ann,	2009).	Reliability	-	Internal	consistency: 	For	the	Clients,	reliability	(split-half	method)	
ranged	from	.82	to	.93.	For	the	Therapists,	reliability	(split-half	method)	ranged	from	.88	to	.96.	Validity:	As	in	other	research	where	
theoretical	variables	are	given	operational	form	for	the	first	time,	validation	at	this	level	is	necessarily	indirect.	Having	ensured	that	the	
elements	of	information	from	which	the	scale	is	built	up	are	content	valid,	and	providing	internal	empirical	features	such	as	the	reliability	and	
distribution	characteristics	of	obtained	scores	are	acceptable,	the	validation	process	seems	essentially	to	be	a	matter	of	discovering	
meaningful	relationships	with	other	variables	that	are	theoretically	relevant	under	the	conditions	of	the	investigation.

Basic	empathy	scale;	Jolliffe	
&	Farrington,	2006

This	scale	was	developped	with	a	main	objective	to	overcome	the	
shortcomings	of	existing	questionnaires,	such	as	the	Questionnaire	
Measure	of	Emotional	Empathy	(QMEE),	Hogan	Empathy	Scale	(HES)	
and	Interpersonal	Reactivity	Index	(IRI).	The	authors	report	notably	
that	these	scales	may	not	even	measure	empathy	(HES),	equate	
empathy	with	sympathy	and	bypass	cognitive	empathy	(IRI	and	
QMEE).	The	authors	also	wanted	to	grasp	the	aspect	of	low	empathy	
that	might	be	important	for	offending,	which	may	be	missing	in	
previous	scale	that	were	validated	with	university	students.	Items	
were	created	to	assess	affective	and	cognitive	empathy	and	were	
based	on	4	basic	emotions	(i.e.,	fear,	sadness,	anger	and	happiness).	

The	scale	was	based	onCohen	and	Strayer	(1996)	definition	of	empathy:	‘	
the	understanding	and	sharing	in	another’s	emotional	state	or	context’’.	

Affect	congruence	(affective	
empathy)	and	understanding	of	
another's	emotions	(cognitive	
empathy)

Emotion	perception/recognition;	
affective	component;	cognitive	
component	(aff.	ToM);	emotion	
regulation	(strategies).	Propensity	&	
ability;	Trait

English,	French,	Portuguese,	Korean,	
Italian,	Chinese,	Spanish,	Slovak,	
German,	Turkish,	Dutch,	Romanian,	
Greek

Self-report 20	items 5-point	Likert	(Strongly	
disagree	to	Strongly	agree)

Original	validation:	
Adolescence	(13-17	yrs).	Also	
used	with	children	(birth-12	
yrs);	School	Age	(6-12	yrs);	;	
Adulthood	(18	yrs	&	older)

Friends;	others	
general;	fictional	
characters

Internal	Consistency:		Jolliffe	and	Farrington	(2006a)	reported	an	overall	Cronbach	alpha	coefficient	of	.87	(.79	and	.85	for	cognitive	and	
affective	components).	Stavrinides	et	al.	(2010)	reported	alpha	coefficients	for	cognitive	(.80	and	.83)	and	affective	components	(.71	and	.77),	
respectively.	In	an	Italian	study	(Albiero	et	al.,	2009),	an	alpha	coefficient	of	.87	for	the	total	scale	was	reported	(.74	for	cognitive	and	.86	for	
affective	empathy).	A	Chinese	study	(Geng,	Xia,	&	Qin,	2012)	reported	an	alpha	coefficient	of	.77	for	the	total	scale	(.72	for	cognitive,	and	.73	
for	affective	empathy).	In	a	French	study	(N=370),	Carre	́	et	al.	(2013)	reported	alpha	coefficients	for	cognitive	(.71),	and	affective	
components	(.74),	respectively.	Test-Retest:	Test	retest	reliability	over	a	3-week	interval	for	the	BES	was	demonstrated	for	a	French	
adaptation	(r=.66)	(D’Ambrosia	et	al.,	2009)	and	for	the	Chinese	version	over	a	4-week	interval	(r=.70)	(Geng	et	al.,	2012).	D’Ambrosia	et	al.	
also	reported	test	retest	coefficients	for	the	affective	empathy	subscale	(r=.70)	and	for	the	cognitive	empathy	subscale	(r=.54).	Likewise,	
Carre	́	et	al.	(2013)	reported	a	test	retest	coefficient	of	.56	for	the	BES	cognitive	empathy	component	(N=222)	over	a	7-week	interval.	
Convergent/Concurrent:	Jolliffe	and	Farrington	(2006a)	reported	that	total	scores	on	the	BES	correlate	positively	with	total	scores	on	the	IRI	
for	males	(r=.53)	and	females	(r=.43),	respectively.	The	BES	affective	component	correlates	more	strongly	with	IRI	Perspective	Taking	(r=.51)	
than	with	Empathic	Concern	(r=.33)	in	males.	Likewise,	the	BES	cognitive	component	correlates	more	strongly	with	IRI	Perspective	Taking	
(r=.44)	than	with	Empathic	Concern	(r=.37)	for	females.	The	BES	also	correlated	positively	with	the	earlier	constructed	BEES	for	both	males	
(r=.59)	and	females	(r=.70)	in	an	Italian	sample	(Albiero	et	al.,	2009).	Total	BES	scores	correlate	positively	with	agreeableness	in	males	(r=.30)	
and	females	(r=.24),	conscientiousness	for	males	only	(r=.17),	openness	for	males	(r	=.34)	and	females	(r=.15),	and	neuroticisim	for	females	
only	(r=.16)	(Jolliffe	&	Farrington,	2006a).	Divergent/Discriminant:	Jolliffe	and	Farrington	(2006a)	reported	that	total	BES	scores	correlate	
negatively	with	a	measure	of	alexithy-	mia,	although	this	appeared	to	reflect	a	significant	negative	relationship	with	cognitive	empathy	only	
(r=2.21	for	males;	r	=2.31	for	females).	Females	obtain	significantly	higher	scores	than	males	on	affective	empathy,	cog-	nitive	empathy	and	
total	empathy	scores	(Jolliffe	&	Farrington,	2006a).	These	sex	differences	in	reported	empathy	have	been	replicated	in	an	Italian	study	
(Albiero	et	al.,	2009).	Construct/Factor	Analytic:	The	BES	was	constructed	using	a	principal	components	analysis	(plus	orthogonal	varimax	
rotation)	to	reduce	the	40-item	scale	into	affective	and	cognitive	empathy	factors	(Jolliffe	&	Farrington,	2006a).	Confirmatory	factor	analysis	
(N=720),	revealed	that	a	good	fit	to	the	data	was	obtained	for	the	two-factor	solution:	GFI	(.89),	the	AGFI	(.86),	and	the	RMSR	(.06).	The	
affective	and	cognitive	subscales	were	significantly	correlated	for	males	(r	5	.41)	and	females	(r=	.43).	Subsequently,	Carre	́	et	al.	(2013)	
carried	out	a	CFA	(N	5=70)	which	provided	sup-	port	for	both	two-	and	three-dimensional	BES	structures.	Criterion/Predictive:	For	both	
males	and	females,	BES	total	scores	were	higher	among	individuals	who	reported	that	they	would	help	in	a	real-life	incident	requiring	their	
assistance,	than	in	those	who	reported	that	the	incident	was	none	of	their	business	(Jolliffe	&	Farrington,	2006a).

Bryant	index	of	empathy	
(IECA);	Index	of	empathy	

for	children	and	
adolescents;	Bryant,	1982

This	questionnaire	was	created	by	modeling	the	Questionnaire	
Measure	of	Emotional	Empathy	(QMEE)	to	develop	a	valid	and	
reliable	measure	that	could	be	administered	easily	(i.e.	paper-and-
pencil).	17	items	from	the	QMEE	were	reworded	and	5	original	items	
were	created.	

Empathy	is	"a	vicarious	emotional	response	to	the	perceived	emotional	
experiences	of	others,	and	the	emphasis	is	on	emotional	responsiveness	
rather	than	on	accuracy	of	cognitive	social	insight."

Emotional	empathy

Affective	component;	cognitive	
component	(aff.	ToM);	emotion	
regulation	(PD).	Propensity	&	ability;	
Trait

English,	Spanish,	Dutch,	Portuguese,	
Greek,	Korean,	Japanese,	Arab,	
German,	French

Self-report	(can	
be	collected	
through	an	
interview)

22	items

Two	response	formats	can	
be	used:	Yes/No	&	9-point	
scale	(Very	strong	
disagreement	to	Very	
strong	agreement)

Children	&	Adolescents;	
Original	validation	with	first,	
fourth	and	seventh	graders

Others	general	(boys	
and	girls;	kids	and	
adults);	classmates;	
fictional	characters;	
animals

Reliability: 	Test-retest	reliability	for	seventh	graders	using	a	nine-point	response	format	was	r(80)	=	83.	Validity:	Convergent	validity	was	
assessed	by	correlating	the	empathy	index	with	the	Feshbach	and	Roe	(1968)	measure	of	empathy.	Support	for	convergent	validity	held	for	a	
sample	of	first	graders.	Discriminant	validity	was	assessed	by	correlating	empathy	scores	with	reading-achievement	scores	from	school	
records.	These	correlations	were	non-significant.

Consultation	and	
Relationship	Empathy	

(CARE);	Mercer,	Maxwell,	
Heaney,	&	Watt,	2004

The	Consultation	and	Relational	Empathy	(CARE)	Measure	is	a	person-
centred	process	measure	that	is	quick	and	easy	to	complete	by	
patients	in	order	to	reflect	patients'	view	in	an	helping	relationship	in	
clinical	settings.	The	aim	of	the	CARE	is	to	evaluate	the	quality	of	the	
human	aspects	and	empathy	in	medical	consultations	(between	a	
patient	and	a	general	practician,	but	also	other	medical	staff	such	as	
allied	health	professionals	and	nurses).

"Empathy	in	the	clinical	context	involves	an	ability	to	(i)	under-	stand	the	
patient’s	situation,	perspective	and	feelings	(and	their	attached	
meanings);	(ii)	to	communicate	that	understanding	and	check	its	
accuracy;	and	(iii)	to	act	on	that	understanding	with	the	patient	in	a	
helpful	(therapeutic)	way."

Emotive,	cognitive	and	behavioural	
components	of	empathy.

Cognitive	component	(cog.	ToM);	
empathic	concern;	prosocial	
behaviours.	Propensity;	State

English,	Swedish,	Japanese,	Chinese Patients'	report 10	items 5-point	Likert	Scale	(Poor	to	
excellent)

Patient	in	the	context	of	
clinical	encounter	(evaluate	
their	perception	of	clinician's	
empathy)

Yourself	(Patient	
assess	the	clinician's	
empathy	towards	
themself)

Revised	version	of	the	CARE	measure—pilot	2	Concurrent	validity.	The	revised	version	of	the	CARE	measure	showed	strong	correlations	with	
the	RES	(r=	0.	84,	n=13,	P=0.001)	and	the	BLESS	(r=0.77,	n	=	88,	P	=.001)	in	the	second	pilot,	again	supporting	its	concurrent	validity.	Face	
and	content	validity.	Interviews	supported	the	face	and	content	validity	of	the	revised	version,	as	did	further	feedback	from	the	expert	
working	group.	Minor	changes	were	made	to	the	precise	wording	of	the	explanatory	stems	of	each	item,	but	not	to	the	items	themselves.	
Internal	reliability	and	distribution. 	The	internal	reliability	of	the	revised	CARE	was	high,	with	an	overall	Cronbach’s	alpha	value	of	0.92.	
Removal	of	any	of	the	10	items	in	the	measure	had	the	effect	of	weakening	internal	reliability.	The	revised	measure	also	exhibited	less	of	the	
‘ceiling	effect’	seen	with	the	initial	version,	with	reductions	in	skew	and	kurtosis	(skew	–0.634,	kurtosis	–0.067),	and	an	increase	in	the	
coefficient	of	variation	(35%).	Final	version	of	the	CARE	measure—pilot	3 .	The	final	version	of	the	CARE	measure	again	showed	strong	
correlations	with	the	RES	(r=0.85,	n=10,	P=0.001)	and	the	BLESS( r=0.84,n=10,P=0.001)in	the	third	pilot	(in	the	high	deprivation	area).	
Interviews	were	conducted	with	five	men	and	five	women,	with	a	mean	age	of	45	years	(range	22–78),	a	mean	age	of	leaving	full-time	
education	of	17.1	years	(range	14–21),	and	a	range	of	empathy	scores.	These	interviews	confirmed	the	face	and	content	validity	of	the	final	
version	of	the	CARE	measure	(Table	3).	The	internal	reliability	of	the	CARE	measure	remained	high,	with	an	overall	Cronbach’s	alpha	value	of	
0.93.	Removal	of	any	of	the	10	items	in	the	measure	again	had	the	effect	of	weakening	internal	reliability.	Maximal	possible	overall	score	was	
observed	in	26%	of	respondents	in	pilot	3.
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E-Scale;	Leibetseder,	
Laireiter,	&	Köller,	2007

This	scale	was	developped	with	the	consideration	that	empathy	is	

mediated	by	a	cognitive	and	an	emotional	factors	that	operate	in	real	

and	fictious	situations.	It	is	based	on	the	Interpersonal	Reactivity	

Index,	Questionnaire	Measure	of	Emotional	Empathy,	Hogan's	

Empathy	Scale	and	a	questionnaire	by	Stotlan	et	al.,	1978.	

"Empathy	is	the	competence	to	understand	other	people’s	feelings	by	

iden-	tifying	expressive	cues	and	by	attributing	them	to	situational	

features.	Empathic	reactions	are	triggered	by	spontaneous	emotional	

contagions	(=	emotional-empathy)	as	well	as	by	an	active	volitional	

sensitivity	towards	the	situation	of	another	person	(=	cognitive-

empathy).	The	emotional	and	the	cognitive	mediators	operate	in	real	as	

well	as	in	fictitious	situations."

4	subscales:	cognitive-sensitivity;	

emotional-sensitivity;	emotional	

concern;	cognitive	concern

Affective	component;	cognitive	

component		(aff.	ToM;	aff./cog.	PT);	

emotion	regulation	(SO	awareness;	

PD);	empathic	concern.	Propensity	

&	ability;	Trait

English,	German Self-report 25	items 5-point	Likert	scale	 Adults	(general	population)

Others	general	

(including	

handicapped	child	and	

elderly);	fictionnal	

characters;	friends

Reliability	was	tested	separately	for	each	factor	applying	consistency	analyses	(Cronbach’s	al-	pha)	and	test–retest	analysis	using	the	data	of	
the	original	study	(N	=	141;	time-period:	14–	20	days).	Factor	1 ,	called	‘‘cognitive-sensitivity’’	which	are	concerned	with	fictive	but	concrete	
social	situations.	Internal	consistency	(a	=	.84;	n	=	972)	and	test–retest	stability	r(tt)	=	.89	(n	=	53)	of	this	scale	are	acceptably	high.	Factor	2 ,	
called	‘‘emotional-sensitivity’’	deal	with	emotionally	mediated	empathic	reactions	to	fictitious	and	global	social	situations.	The	observer	has	

to	put	himself	into	the	emotional	situation	of	the	actor.	 Internal	consistency	(a	=	.82;	n	=	972) 	and	test–retest	reliability	r(tt)	=	.89	(n	=	53)	
are	acceptably	high.	Factor	3 ,	called	‘‘emotional-concern’’	refer	to	general	situations	with	a	high	degree	of	reality;	the	observer	relates	

emotionally	and	spontaneously	to	the	perceived	social	situation.	The	 reliability	 levels	of	this	scale	are	still	acceptably	high	(a=.73;	r(tt)=.76;	
n=53).	Factor	4 ,	called	‘‘cognitive-concern’’,	express	empathic	reactions	to	cognitively	mediated,	concrete	real-life	situations;	the	observer	

reacts	immediately	and	emotionally	to	specific	emotionally	relevant	situations	and	tends	to	analyze	these	situations	cognitively.	Although	

internal	consistency	of	this	scale	is	low	(a	=	.68),	its 	test–retest	stability	is	acceptably	high	r(tt)	=	.82	(n	=	53).	Validity .	The	correlation	
patterns	linking	the	E-Scale	to	other	constructs	indicate	that	the	scale	‘‘cogni-	tive-sensitivity’’	depicts	the	degree	to	which	a	person	is	open	to	

concrete	social	and	emotional	stimuli.	The	subscale	‘‘emotional-sensitivity’’	indicates	a	person’s	openness	to	feelings	and	values	of	others.	

The	subscale	‘‘emotional-concern’’	could	portray	the	readiness	to	accord	emotionally	with	global	social	situations.	The	subscale	‘‘cognitive-

concern’’	depicts	a	person’s	care	with	regard	to	the	perception	of	other	people’s	concrete	social	and	emotional	problems.

Emotion-specific	empathy	
questionnaire	(ESE);	
Olderbak,	Sassenrath,	
Keller,	&	Wilhelm,	2014

Empathy	might	be	differenciated	accross	emotions.	Thus	the	aim	of	

this	questionnaire	was	to	assess	affective	and	cognitive	empathy	for	

the	six	basic	emotions.	More	specifically	it	assesses	"individuals’	

capability	to	connect	cognitively	and	affectively	with	others	

experiencing	anger,	disgust,	fear,	happiness,	sadness,	or	surprise".

There	are	both	types	of	empathy.	Cognitive	Empathy	refers	to	"knowing	

the	internal	state	of	another	person",	while	Affective	Empathy	refers	to	

"an	affective	connection	with	another	person’s	emotional	state".	

Cognitive	and	affective	empathy	for	

anger,	disgust,	fear,	happiness,	

sadness,	or	surprise

Affective	component;	cognitive	

component		(aff./cog.	ToM).	

Propensity	&	ability

English,	German Self-report
60	items	(5	items	

per	subscale)

7-point	likert	scale	(Disagree	

Strongly	to	Agree	Strongly)	
Adults		(general	population)

Others	general;	

friends
Previous	unpublished	work	has	shown	internal	consistencies	between	α	=	.63	(surprise	affective)	and	α	=	.88	(disgust	affective).

Empathic	experience	scale	
(EES);	Innamorati,	Ebisch,	
Gallese	&	Saggiano,	2019

Questionnaire	to	assess	individual	differences	in	the	established	

constructs	associated	with	the	notion	of	empathy:	the	Empathic	

Experience	Scale	(EES).	For	this	purpose,	we	decom-	posed	the	

construct	into	two	relevant	theoretically	based	aspects:	Vicarious	

Experience	and	Intuitive	Understanding.	

Empathy	is	decomposed	into	two	relevant	theoretically	based	aspects:	1)	

Vicarious	Experience	and	2)	Intuitive	Understanding.	1)	The	experience	

of	vicarious	sensorimotor	or	emotional	states	as	a	reaction	to	the	

emotional	state	of	another	individual,	i.e.	participating	in	someone	else’s	

emotional	state	by	experiencing	similar	emotions.	This	definition	

differentiates	feeling	with	others	(i.e.	vicarious	experience)	from	feeling	

for	others	(i.e.	sympathy	and	compassion),	the	latter	being	characterized	

by	dissimilar	feelings	of	concern	or	worry	that	emerge	from	others’	

negative	emotions.	2)	Intuitive	Understanding	,i.e.,	the	(effortless)	

cognitive	awareness	of	the	emotional	or	sensorimotor	state	of	someone	

else.	This	definition	distinguishes	understanding	as	a	basic	cognitive	

awareness	of	the	mental	states	of	others	from	understanding	as	an	

inferential	or	imaginative	process	(i.e.,	effortful	understanding).	Hence,	

we	focus	on	intuitively	grasping	others’	emotions	as	a	naturalistic	and	

primary	form	of	social	understanding.

Vicarious	experience	and	intuitive	

understanding

Emotion	perception/recognition;	

sensorimoteur	component;	affective	

component;	cognitive	component	

(aff./cog.	ToM);	emotion	regulation	

(SO	awareness).	Propensity	&	

ability;	Trait;	Empathic	accuracy

English,	Italian Self-report 30	items

5	point	Likert-scale	(1=	Not	

at	all	true;	5=Completely	

true)

Adults		(general	population)

Friends;	others	

general;	fictional	

characters;	someone	I	

love;	someone	

grieving;	relatives

The	finding	of	a	bidimensional	structure	of	empathy	also	connects	theoretical	insights,	and	basic	and	clinical	empirical	data	concerning	

intersubjectivity	and	social	cognition.	For	instance,	the	two-factor	structure	suggests	that	the	perceptual	experience	and	the	cognitive	

awareness	of	others’	emotions	constitute	phenomena	that	can	be	psychometrically	measured	as	distinct	constructs.	In	accordance,	the	two	

factors	differently	correlated	with	measures	of	convergent	validity	(BEES	and	IRI).	This	implies	that	they	reflect	different	cognitive	and	neuro-

functional	processes	underlying	interpersonal	relations.	

Empathy	assessment	index	
(EAI);	Lietz	et	al.,	2011

The	Empathy	Assessment	Index	(EAI),	which	is	an	instrument	

designed	to	measure	a	multidimensional	model	of	empathy	grounded	

in	social	cognitive	neuroscience.	It	includes	questions	to	indentify	

beliefs	related	to	social	responsability	and	other	related	to	behaviors	

that	correspond	to	social	responsability.	Assess	interpersonal	

empathy,	contextual	understanding	of	systemic	barriers,	macro	self-

other	awereness	and	perspective-taking.	

Empathy	is	an	induction	process	that	can	be	described	and,	therefore,	

can	be	measured,	offering	important	implications	regarding	a	

conceptualization	of	empathy	

Affective	response,	self-other	

awereness,	perspective-taking,	

emotion	regulation,	affective	

mentalizing

Emotion	perception/recognition;	

sensorimoteur	componentt;	

affective	component;	cognitive	

component	(aff.	ToM;	aff./cog.	PT);	

emotion	regulation	(strategies;	SO	

awareness).	Propensity	&	ability;	

Trait;	Empathic	accuracy

English,	Spanish,	Swedish Self-report 22	items
6-point	Likert	(Never	to	

Always)
Adults		(general	population) others	general;	friends

To evaluate the instrument‘s psychometric properties, we administered the 50-item EAI with a five-component model of empathy to a sample 
of 773 undergraduate students and community members. We evaluate the EAI psychometrics conducting internal consistency, test- retest, and 
confirmatory factor analyses. Findings indicate that a 17-item five-factor model of the EAI offers the best fit [CFI = .98; RMSEA = .04 (90% 
CI (.03; .05); WRMR = .80]. The data do not support using empathic attitudes as a proxy for actions; however, the findings suggest the EAI 
functions better when measuring a four- factor model, offering an important implication for future research. 

Empathy	for	pain	scale;	
Giummarra	et	al.,	2014

Measures	empathy	for	others	in	pain	in	four	scenarios	(person	

undergoing	surgery;	person	recovering	from	surgery;	physical	assault;	

accidental	injury).	The	scale	comprises	three	subscales:	affective	

distress,	empathic	concern,	and	vicarious	pain.

"Empathy	is	interpersonal	social	experience	that	involves	affective	

resonance,	cognitive	appraisal	and	emotion	regulation,	which	together	

enhance	prosocial	interactions	(Decety,	2010).	Empathizing	with	others	

involves	cognitive	appraisal,	in	which	we	seek	to	represent	the	internal	

mental	states	of	others,	also	referred	to	as	theory	of	mind	(Blair,	2005),	

and	emotional	or	affective	appraisal	in	which	we	resonate	with	the	

emotional	state	of	others	through	empathic	concern	or	vicarious	

emotional	responses	(Renierset	al.,	2011).	Further,	sensorimotor	

dimensions	of	empathy	involve	evaluating	the	experiences	and	

behaviours	of	others	through	shared	or	‘mirrored’	neurophysiological	

pathways	in	order	to	understand	their	internal	and	motivational	states	

(Keysers	et	al.,	2010).	When	witnessing	others	in	pain,	most	of	us	

experience	embodied	empathic	reactions	to	the	other	person’s	distress."

Affective	distress,	vicarious	pain	and	

empathic	concern

Sensorimoteur	component;	affective	

component;	cognitive	component	

(aff.	PT);	emotion	regulation	

(strategies;	PD);	empathic	concern;	

prosocial	behaviours.	Propensity;	

State	&	trait

English,	Italian Self-report

4	scenarios	using	12	

identical	items	

(total:	48	items)	+	

14	items	for	the	

other	section	(8	

items	+	sub-

questions)	=	62	

items

5-point	scale	(Strongly	

disagree	to	Strongly	agree)

Pain	patients	(including	

individuals	with	idiopathic	

pain	conditions	and	post-

amputation	pain);	also	

validated	with	pain-free	

controls

Person	undergoing	a	

surgical	procedure	(on	

tv);	Person	undergoing	

a	surgical	procedure	in	

real	life;	Person	being	

physically	assaulted;	

Person	being	

accidentally	injured	

The	scale	comprises	three	subscales	which	have	high	internal	consistency	and	strong	retest	reliability	(Giummarra	et	al.,	2015).	The	subscales	

for	the	current	sample	showed	high	internal	consistency	for	the	affective	distress	(Cronbach's	α = .86)	and	vicarious	pain	(.84)	subscales,	but	

low	internal	consistency	for	the	empathic	concern	(.48)	subscale.	//	EPS	had	good	retest	reliability	and	strong	concurrent	validity	when	
compared	against	the	Interpersonal	Reactivity	Index	(Davis,1980).	Subscale	scores	reflect	the	average	of	the	items	ineach	of	three	subscales,	

which	showed	moderate	to	high	internal	consistency	in	the	present	sample,	with	Cronbach’salphas	of	.90	(affective	distress),	.89	(vicarious	

pain),	and	.70	(empathic	concern).

Empathy	Questionnaire	for	
Children	and	Adolescents	
(EmQue-CA);	Overgaauw	et	

al.,	2017

Questionnaire	that	examines	the	level	of	empathy	as	reported	by	the	

child

"Empathy,	the	ability	to	share	and	understand	emotional	states	of	others	

(Batson	et	al.,	1987),	has	a	large	impact	on	how	people	act	in	social	

situations.	Some	people	get	a�ected	by	emotionally	charged	situations,	

which	might	for	example	result	in	showing	helping	behavior,	whereas	

others	are	not	seized	with	emotion	at	all	(Jolli�e	and	Farrington,	2006)."

Affective	empathy,	cognitive	

empathy	and	intention	to	comfort

Affective	component;	cognitive	

component	(aff.	ToM);	prosocial	

behaviours.	Propensity;	Trait

English Self-report 14	items
3-point	scale	(Not	true	to	

True)

Children	&	Adolescent	(9-16	

years	old)

Friends;	family	

member;	others	

general

The	Questionnaire	was	validated	for	NH	children	of	9	years	and	older.	The	internal	consistency	of	the	scales	is	acceptable	to	good;	and	the	

questionnaire	shows	a	good	three-factor	structure,	which	warrants	that	the	questionnaire	is	suitable	to	make	group	comparisons.
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Empathy	quotient	(EQ);	
Baron-Cohen	&	

Wheelwright,	2004

This	empathy	scale	was	explicitly	designed	to	have	a	clinical	
application	and	be	sensitive	to	a	lack	of	empathy	as	a	feature	of	
psychopathology,	such	as	autism	spectrum	disorders.	

"Empathy	is	the	drive	or	ability	to	attribute	mental	states	to	another	
person/animal,	and	entails	an	appropriate	affective	response	in	the	
observer	to	the	other	person’s	mental	state."

cognitive	empathy,	emotional	
reactivity	and	social	skills

Emotion	perception/recognition;	
affective	component;	cognitive	
component	(aff./cog.	ToM	&	PT);	
emotion	regulation	(PD);	empathic	
concern.	Propensity	&	ability;	Trait;	
Empathic	accuracy

English,	Chinese,	Arabic,	Bulgarian,	
Czech,	Croatian,	Dutch,	Spanish,	
Finnish,	French	(French-Canadian),	
Greek,	Persian,	Hebrew,	Italian,	
Korean,	Nederlands,	Polish,	
Portuguese,	Norwegian,	Romanian,	
Russian,	Serbian,	Slovak,	Slovanian,	
Swedish,	Turkish

Self-report

60	items;	40	
empathy	and	20	
filler/control	to	
provide	some	
disctraction	to	
minimize	the	focus	
on	empathy	and	
see	for	response	
bias

4-point	Likert	scale	(Strongly	
agree	to	Disagree	strongly)

Adolescents	&	Adults	(general	
population);	Individuals	with	
ASD

Others	general;	
animals;	friends

Internal	Consistency:		Baron-Cohen	and	Wheelwright	(2004)	reported	a	Cronbach	alpha	coefficient	of	.92.	Other	researchers	have	also	
reported	alpha	coefficients	of	.87	(Hambrook,	Tchanturia,	Schmidt,	Russell,	&	Treasure,	2008),	.78	(Kim	&	Lee,	2010),	and	.85	(Muncer	&	Ling,	
2006).	For	a	child-adapted	version	of	the	EQ	(EQ-C),	an	alpha	coefficient	of	.93	was	reported	(Auyeung	et	al.,	2009).	Test	Retest:	Baron-
Cohen	and	Wheelwright	(2004)	also	reported	a	12-month	interval	test	retest	reliability	coefficient	of	.97	for	the	EQ.	In	an	independent	study,	
the	12-month	test	retest	reliability	coefficient	was	found	to	be	.84	(Lawrence,	Shaw,	Baker,	Baron-Cohen,	&	David,	2004).	The	test	retest	
reliability	coefficient	for	the	EQ	in	both	Korean	and	Italian	adaptations	over	a	four-week	period	was	r=.84	(Kim	&	Lee,	2010)	and	r=.85	(Preti	
et	al.,	2011).	Convergent/Concurrent:		In	the	Korean	adaptation	of	the	EQ,	positive	correlations	were	obtained	between	the	EQ	and	the	
Interpersonal	Reactivity	Index	(IRI)	subscales:	Perspective	Taking	(r=.33),	Empathetic	Concern	(r-.25),	and	Fantasy	(r=.20)	(r=.17)	(Kim	&	Lee,	
2010).	Lawrence	et	al.	(2004,	p.	917)	reported	(N=52)	that	the	Emotional	Reactivity	component	of	the	EQ	correlated	positively	(.31)	with	Beck	
Anxiety	Inventory	(BAI)	scores.	Divergent/Discriminant:	The	EQ	score	correlated	negatively	with	the	IRI	Personal	Distress	subscale	(r=2.17)	
(Kim	&	Lee,	2010).	The	EQ	also	exhibits	significant	sex	differences	with	women	scoring	more	highly	than	men	(Lawrence	et	al.,	2004;	Muncer	
&	Ling,	2006).	Individuals	with	either	Asperger’s	syndrome	or	high-functioning	autism	obtained	signifi-	cantly	lower	scores	on	the	EQ	than	did	
normals	(Baron-Cohen	&	Wheelwright,	2004;	Kim	&	Lee,	2010).	Lawrence	et	al.	(2004,	p.	917)	reported	(N=45)	that	the	Social	Skills	
component	of	the	EQ	correlated	negatively	(.35)	with	Beck	Depression	Inventory	(BDI)	scores.	In	a	French	study,	Berthoz,	Wessa,	Kedia,	
Wicker,	and	Gre`zes	(2008)	reported	that	the	EQ	correlated	with	the	BDI	(2.13),	with	Spielberger’s	State	STAI	(2.08),	and	with	the	Trait	STAI	
(2.11).	With	regard	to	the	three	EQ	components,	only	Social	Skills	correlated	significantly	with	the	BDI	(2	.36),	State	STAI	(2	.34),	and	Trait	
STAI	(2	.37).	Construct/Factor	Analytic:	Lawrence	et	al.	(2004)	carried	out	a	principal	components	analysis	of	the	item	intercorrelations	and	
suggested	that	the	EQ	could	be	better	regarded	as	a	28-item	scale	with	three	related	components	of	empathy	(labeled:	cogni-	tive	empathy,	
emotional	reactivity,	and	social	skills),	rather	than	a	40-item	unifactorial	scale.	Muncer	and	Ling	(2006)	conducted	a	confirmatory	factor	
analysis	that	provided	some	support	the	proposed	three	factor	structure.	Berthoz	et	al.	(2008)	undertook	a	confirmatory	factor	analysis	of	
the	EQ	that	provided	support	for	the	three-	dimensional	structure	of	the	measure.	Allison,	Varon-Cohen,	Wheelwright,	Stone,	and	Muncer	
(2011,	p.	829)	investigated	the	structure	of	the	EQ	using	both	Rasch	and	CFA	analyses,	in	samples	of	658	autism	spectrum	disorder	patients,	
1375	family	members,	and	3344	normals.	The	CFA	suggested	that	a	26-item	model	exhibited	a	sat-	isfactory	fit	to	the	data	(RMSEA	5	.05,	CFI	
5	.93),	while	the	Rasch	analysis	suggested	that	the	EQ	provides	a	valid	measure	of	empathy.	Criterion/Predictive:	The	EQ	has	been	shown	to	
exhibit	criterion/predictive	validity	in	research	pertaining	to	autism	and	gender	differences	(Auyeung	et	al.,	2009;	Baron-Cohen	&	
Wheelwright,	2004),	social	functioning	and	aging	(Bailey,	Henry,	and	Von	Hippel,	2008),	schizophrenia	(Bora,	Go	̈kc	̧en,	and	Veznedaroglu.	
2007),	and	eating	disorders	(Hambrook	et	al.,	2008).	Reliability-Internal	Consistency:	Cronbach’s	alpha	for	the	EQ	as	a	whole	was	0.92.	Test-
retest	Reliability:	The	12-month	test-retest	reliability	for	the	EQ	was	r	=	0.97,	which	is	also	highly	significant	(p	<	.001).	Validity-Construct	
Validity:	In	a	group	of	adults	with	Asperger	Syndrome	or	high-functioning	autism,	EQ	scores	were	inversely	correlated	with	the	Autism	
Spectrum	Quotient	(r	=	-0.56,	p	<	.0001)	and	directly	correlated	with	the	Friendship	Questionnaire	(r	=	0.59,	p	<	.001).	The	finding	that	the	EQ	
is	inversely	correlated	with	the	AQ	is	one	indicator	of	the	validity	of	the	EQ,	in	that	two	of	the	domains	of	theAQ	measure	social	sensitivity	
and	sensitive	communication,	both	of	which	require	empathy.	Finally,	the	strong	positive	correlation	between	the	EQ	and	the	FQ	provides	
further	validation	that	the	EQ	is	measuring	empathy,	as	the	FQ	assesses	empathy	in	the	context	of	close	relationships.

Scale	of	Ethnocultural	
Empathy;	Wang,	Davidson,	
Yakushko,	Savoy,	Tan,	&	

Bleier,	2003

The	SEE	is	an	empathy	questionnaire	that	aims	to	capture	ethnocultal	
empathy	according	to	three	domains	(i.e.,	intellectual	empathy,	
empathic	emotions	and	communicative	empathy)

The	concept	of	ethnocultural	empathy	is	a	learned	ability	and	personal	
trait	that	can	develop	over	time.	It	is	composed	of	intellectual	empathy,	
empathic	emotions	and	the	communication	between	these	two.	"	
Intellectual	empathy	is	the	ability	to	understand	a	racially	or	ethnically	
different	person’s	thinking	and/or	feeling.	It	is	also	the	ability	to	perceive	
the	world	as	the	other	person	does;	that	is,	racial	or	ethnic	perspective	
taking.	The	empathic	emotions	component	of	ethnocultural	empathy	is	
attention	to	the	feeling	of	a	person	or	persons	from	another	
ethnocultural	group	to	the	degree	that	one	is	able	to	feel	the	other’s	
emotional	condition	from	the	point	of	view	of	that	person’s	racial	or	
ethnic	culture.	In	addition,	it	refers	to	a	person’s	emotional	response	to	
the	emotional	display	of	a	person	or	persons	from	another	ethnocultural	
group.	The	communicative	empathy	component	is	the	expression	of	
ethnocultural	empathic	thoughts	(intellectual	empathy)	and	feelings	
(empathic	emotions)	toward	members	of	racial	and	ethnic	groups	
different	from	one’s	own.	This	component	can	be	expressed	through	
words	or	actions."

4	factors:		Empathic	Feeling	and	
Expression,	Ethnocultural	Empathy	
Awareness,		Acceptance	of	Cultural	
Differences,	Empathy	Perspective-
Taking

Affective	component;	cognitive	
component	(aff./cog.	PT);	emotion	
regulation	(PD);	prosocial	
behaviours.	Propensity	&	ability;	
Trait

English,	Swedish,	Italian,	Spanish,	
Portuguese,	Turkish Self-report 31	items

6-point	Likert	(Strongly	
disagree	that	it	describes	
me	to	Strongly	agree	that	it	
describes	me)

Adults	&	Elders		(general	
population)

Other	people	with	
different	ethnic/racial	
background;	
individuals	who	face	
hate	crimes	and	
injustice;	society

Reliability-Internal	consistency:	A	Cronbach's	alpha	of	.91	was	found	for	the	SEE	in	a	sample	of	undergraduates.	Cronbach’s	alpha	internal	
consistency	estimates	for	the	four	factors	of	the	SEE	were	as	follows:	Empathic	Feeling	and	Expression	(.90),	Empathic	Perspective	Taking	
(.79),	Acceptance	of	Cultural	Differences	(.71),	and	Empathic	Awareness	(.74).	Test-retest	reliability:	The	2-week	test–retest	reliability	
estimates	for	the	SEE	total	and	the	subscales	were	as	follows:	SEE	total	(r	=	.76),	EFE	(r	=	.76),	EP	(r	=	.75),	AC	(r	=	.86),	and	EA	(r	=	.64).	
Validity-Convergent	validity:	Correlation	coefficients	between	the	Miville–Guzman	Universality–Diversity	Scale	and	the	SEE	total	scale	and	
subscales	were	as	follows:	Total	(r	=	.70),	EFE	(r	=	.67),	EP	(r	=	.49),	AC	(r	=	.59),	and	EA	(r	=	.44)(all	ps	<	.01).

Feeling	and	thinking	scale	
(FTS);	Garton	&	Gringart,	

2005

Adaptation	of	the	Interpersonal	Reactivity	Index	(IRI;	Davis,	1983)	for	
children.	

"Empathy	is	typically	defined	as	including:	(1)	the	AFFECTIVE	CAPACITY	
to	share	in	another’s	feelings,	and	(2)	the	COGNITIVE	ABILITY	to	
understand	another’s	feelings	and	perspective	...	the	ABILITY	TO	
COMMUNICATE	one’s	empathetic	(sic)	feelings	and	understandings	to	
another	by	verbal	and/or	non-verbal	means."	(Cotton,	2001,	p.9,	capitals	
in	original;	from	Garton	&	Gringart,	2005).	Empathy	would	be	an	
important	feature	for	a	sucessful	learner.

An	Affective	and	a	Cognitive	factor.	

Affective	component;	cognitive	
component	(aff./cog.	PT);	emotion	
regulation	(PD);	empathic	concern;	
prosocial	behaviours.	Propensity;	
Trait

English,	Arabic,	Greek Self-report 12	items 5-point	Likert	(Not	like	me	
at	all	to	Very	like	me) 8-	and	9-year	old	children	

Others	general;	
friends;	someone	who	
needs	help

Internal	Consistency:		FTS	items	reflecting	affective	and	cognitive	components	of	empathy	exhibited	Cronbach	alpha	coefficients	of	.69	and	
.54	respectively	(Garton	&	Gringart,	2005).	Likewise,	Kokkino	and	Kipritsi	(2012)	reported	alpha	coefficients	of	.53	and.56	(for	cognitive	and	
affective	components),	and	.68	for	the	total	scale.	Test	retest	reliability:	Not	currently	available.	Convergent/Concurrent:	The	FTS	total	scale	
score	correlated	positively	with	self-efficacy	(r=.22),	social	self-efficacy	(r=.27),	and	aca-	demic	self-efficacy	(r=	.23)	(Kokkinos	&	Kipritsi,	2012).	
Divergent/Discriminant:	Kokkinos	and	Kipritsi	(2012)	found	that	the	FTS	total	score	correlated	negatively	with	their	Bullying	and	
Victimization	scale	or	BVS	(r=2.15).	Girls	scored	more	highly	than	boys	on	both	the	cognitive	and	affective	components	of	empathy	(Garton	&	
Gringart,	2005).	Construct/Factor	Analytic:	A	principal	components	analysis	with	oblimin	rotation	using	the	sample	of	413	school	children	
resulted	in	a	four-component	solution	(Garton	&	Gringart,	2005).	The	resultant	12-item	scale	comprised	a	two-dimensional	structure	
reflecting	both	affective	and	cognitive	components	of	empathy.	Likewise,	Kokkinos	and	Kipritsi	(2012),	using	a	Greek	sample	of	206	Grade	6	
children,	conducted	an	exploratory	factor	analysis	of	the	item	intercorrela-	tions,	resulting	in	separate	cognitive	and	affective	empathy	
factors.	Criterion/Predictive:	No	criterion/predictive	validity	evidence	is	currently	available.

Global-item	measure	(GI);	
Cliffordson,	2001

The	aims	of	this	questionnaire	were	to	investigate	the	internal	
structure	of	empathy	according	to	the	judgments	of	others,	as	well	as	
self/other	ageements	in	judgments	of	empathy	between	the	self-
report	measure	(student's	report)	and	another	person’s	report	
(parent's	report).	

As	Davis'	viewpoint	in	the	Interpersonal	Reactivity	Index	(1983),	
empathy	is	considered	as	a	set	of	concepts	all	linked	with	the	
responsivity	to	others,	but	distinct	from	each	other.	They	are	empathic	
concern	(tendency	to	experience	other-oriented	feelings	and	response	
to	others'	distress	with	sympathy	and	compassion),	perspective	taking	
(tendency	to	adopt	the	psychological	points	of	view	of	others),	personal	
distress	(one's	feeling	of	unease	and	discomforts	to	the	emotions	of	
others)	and	fantasy	(tendency	to	transpose	oneself	into	feelings	and	
actions	of	fictious	characters).	Unlike	Davis,	Cliffordson	(2000)	found	that	
all	these	subscales	tap	aspects	of	a	global	empathy	concept	in	a	single	
general	empathic	dimension	that	is	close	to	empathic	concern.	This	
dimension	would	explain	an	important	portion	of	perspective	taking	and	
fantasy,	meanwhile	the	concept	of	personal	distress	could	be	
questioned.		

Four	global	items:	empathic	
concern,	perspective	taking,	
personal	distress	and	fantasy	scale

Cognitive	component	(aff./cog.	PT);	
emotion	regulation	(PD);	empathic	
concern.	Propensity;	Trait

English,	Swedish
Self-report	and	
parents	or	
spouse

4	items
5-point	Likert	(Does	not	
describe	me	well	to	
Describes	me	very	well)	

Students,	Parents	&	Spouses
Others	(unfortunate	
and	extreme	distress);	
fictional	characters

The	alpha	reliability	of	the	self-report	measure	was	.61,	and	adapted	to	judgements	of	others	it	was	.50.
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Griffith	empathy	measure	
(GEM);	Dadds	et	al.,	2008

Since	valid	measures	to	assess	empathy	are	still	lacking	and	that	there	
are	susbanstial	problems	with	using	self-report	measure	to	assess	
empathy	in	children,	this	questionnaire	aims	at	presenting	a	parent-
report	measure	of	childrens'	empathy.	This	questionnaire	consists	of	
an	adaptation	of	the	Bryant	index	of	Empathy	for	Children	and	
Adolescents	to	assess	parents’	level	of	agreement	with	statements	
concerning	their	child.	

Empathy	refers	to	affective	and	cognitive	constructs	that	can	be	
distinguished.	The	cognitive	component	refers	to	the	ability	to	
intellectually	take	the	role	or	perspective	of	another	person,	including	
the	the	capacity	to	label	and	decode	emotions.		The	affective	
component	refers	to	an	affective	response	that	is	congruent	with	
someone	else’s	situation.

Cognitive	and	affective	empathy,	as	
well	as	items	loading	on	both	
components

Emotion	perception/recognition;	
affective	component;	cognitive	
component	(aff.	ToM);	emotion	
regulation	(PD);	empathic	concern.	
Propensity	&	ability;	Trait

English,	Chinese,	German,	French,	
Dutch,	Spanish Parents'	report 23	items

9-point	Likert	(-4=Strongly	
disagree	to	+4=Strongly	
agress)

Children	&	Adolescent

Other	children	
(including	hadicapped	
individual);	Animals,	
Others	general;	
parents;	fictional	
characters	

Internal	Consistency:	Dadds	et	al.	(2008)	reported	a	Cronbach	alpha	coefficient	of	.81	for	the	overall	scale	of	23	items,	.62	for	cogni-	tive	
empathy	(6	items),	and	.83	for	affective	empathy	(9	items).	subsequently,	Dadds	et	al.	(2009)	reported	alpha	coefficients	of	.62	(cognitive	
empathy),	and	.77	(affective	empathy).	Test	Retest:	For	a	subsample	of	31	parents	with	non-clinic	children	aged	5-12	years,	Dadds	et	al.	
(2008)	reported	a	test	retest	reliability	coefficient	over	a	one-week	interval	of	.91	for	the	GEM	(affective	subscale:	r=.93;	cognitive	subscale:	
r=.89).	In	a	further	sub	sample	of	127	parents	with	non-clinic	children,	Dadds	et	al.	(p.	117)	reported	an	impressive	six-month	stability	
coefficient	(r=.69).	Inter-Rater:	Dadds	et	al.	(2008)	reported	that	inter-parent	ratings	for	total	scores	were:	(boys	r=	.63,	girls	r=	.69),	affective	
scores	(boys	r	5	.47,	girls	r	5	.41),	and	cognitive	scores	(boys	r	5	.52,	girls	r	5	.47).	Convergent/Concurrent:	Dadds	and	Hawes	(2004)	reported	
that	for	mothers,	correlations	between	GEM	total,	cognitive,	and	affective	empathy	scores,	and	Maximum	Distress	Allowed	(measured	via	
the	Interpersonal	Response	Test)	were	.38,	.56,	and	.30,	respectively.	The	GEM	cognitive	empathy	component	correlated	.30	with	verbal	IQ	
scores	(Dadds	et	al.,	2008).	Positive	correlations	were	found	between	the	GEM	and	the	Cruelty	to	Animals	Inventory	(Dadds	et	al.,	2004).	
Observed	Pet	Nurturance	correlated	.25	with	the	total	GEM	scale,	and	.34	with	the	GEM	affective	component.	Divergent/Discriminant:	
Although	the	GEM	did	not	correlate	with	verbal	IQ	(r	=	.01),	the	affective	empathy	component	correlated	2.15	with	verbal	IQ	scores	(Dadds	et	
al.,	2008).	Negative	correlations	were	found	between	the	GEM	and	the	Cruelty	to	Animals	Inventory	(Dadds	et	al.,	2004).	Observed	Pet	
Cruelty	correlated	2.31	with	the	total	GEM	scale,	2.35	with	the	affective	GEM	component,	and	2.12	with	the	cognitive	GEM	component.	
Dadds	et	al.	(2009)	examined	the	relationship	between	parent-rated	cognitive	and	affective	empathy	(on	the	GEM)	with	psychopathic	traits.	
For	males,	psychopathic	traits	correlated	negatively	with	cognitive	(r=2.41)	and	affective	(r=2.17)	empathy.	For	females,	psychopathic	traits	
correlated	negatively	with	cognitive	(r=2.39)	but	not	affective	(r=2.02)	empathy.	For	155	mother	and	father	ratings	on	the	GEM,	mothers	
tended	to	rate	their	children	more	highly	on	total,	cognitive,	and	affective	components	(Dadds	et	al.,	2008).	Construct/Factor	Analytic:	GEM	
item	intercorrelations	were	subjected	to	a	principal	components	analysis	with	oblique	(direct	oblimin)	rotation,	revealing	separate	cognitive	
and	affective	components	(Dadds	et	al.,	2008).	The	two	components	were	found	to	be	independent	(r.07).	A	confirmatory	factor	analysis	
demonstrated	an	acceptable	fit	(CFI=.90;	RMSEA=.05),	providing	support	for	the	proposed	two-dimensional	structure	of	the	GEM	across	
genders	and	age	groups.	Criterion/Predictive:	Dadds	and	Hawes	(2004)	reported	that	Reaction	Time	(measured	via	the	Interpersonal	
Response	Test)	corre-	lated	negatively	with	total	and	affective	empathy	(r	=2.56,	and	r	=2.57)	but	not	with	cognitive	empathy	scores	(r5.15).	
Using	behavioral	measures	of	children’s’	nurturing	behavior	as	well	as	cruel	behaviors	towards	pets,	Observed	Pet	Nurturance	correlated	.25	
with	the	GEM	total	score	(.34	with	the	affective	component,	and	.05	with	the	cognitive	component)	(Dadds	et	al.,	2008).

Interpersonal	and	Social	
Empathy	Index	(ISEI);	Segal	

et	al.,	2013

an	instrument	with	the	capacity	to	capture	the	breadth	of	
empathy—interpersonal	and	social—has	value	for	social	work.	
Measure	of	interpersonal	and	social	empathy.	Shorter	version	of	both	
when	there	are	time	constrain.	

Interpersonal	empathy:		“the	processes	whereby	one	person	can	come	
to	know	the	internal	state	of	another	and	can	be	motivated	to	respond	
with	sensitive	care”	(Batson,	2011,	p.	11)	and	Social	empathy: 	“the	
ability	to	understand	people	by	perceiving	or	experiencing	their	life	
situations	and	as	a	result	gain	insight	into	structural	inequalities	and	
disparities”	(Segal,	2011,	pp.	266-	267).

Macro	perspective-taking,	cognitive	
empathy,	self-other	awereness,	
affective	response	(include	items	of	
the	EAI	and	SEI)

Emotion	perception/recognition;	
affective	component;	cognitive	
component	(aff.	ToM;	cog.	PT);	
emotion	regulation	(SO	awareness);	
prosocial	behaviours.	Propensity	&	
ability;	Trait;	Empathic	accuracy

English,	Spanish Self-report 15	items 6	point	Likert-scale	(never	
to	always) Adults		(general	population) Others	general;	

minorities

A correlated 4-factor model demonstrated the best fit of all models, c2 (84, N = 236) = 162.59, p < .001; CFI = .96; WRMR = 
.78; RMSEA = .06. This model suggests that key elements of interpersonal empathy are related to macro perspective-taking, 
which is a key component of social empathy. 

Interpersonal	reactivity	
index	(IRI);	Davis,	1983

	4	subscales:	empathic	concern,	perspective	taking,	personal	distress,	
fantasy

Empathy	is	a	multidimensional	construct	comprising	cognitive	and	
emotional	components

Four	subscales:	empathic	concern,	
perspective	taking,	personal	distress	
and	fantasy	scale

Affective	component;	cognitive	
component	(aff./cog.	PT);	emotion	
regulation	(strategies);	empathic	
concern.	Propensity;	Trait

English,	German,	Franch,	Spanish,	
Portuguese,	Chinese,	Dutch,	Italian,	
Korean,	Swedish,	Polish,	Hungarian,	
Serbian

Self-report 28	items
5-point	Likert	(Does	not	
describe	me	well	to	
Describes	me	very	well)	

General	population	
(validation	with	university	
students);	also	validated	with	
Children	(Garton	&	Gringart,	
2005),	used	with	adolescents	
and	elders

Others	general;	
friends;	fictionnal	
characters

Temporal	Consistency:	avis	(1980)	reported	test-retest	reliabilities	from	.61	to	.81	in	a	60-75-day	time	frame.	Internal	Consistency:		Davis	
(1980)	reported	coefficient	alpha's	ranging	from	.68	to	.79	for	the	subscales.	Factor	Structure:	Carey,	Fox,	and	Spraggins	(1988)	conducted	a	
principal-components	analysis	and	found	support	for	Davis's	(1980)	four-factor	structure.	Convergent	Validity:	Davis	(1983)	reported	
perspective	taking	to	be	associated	with	measures	of	interpersonal	functioning	and	self-esteem,	fantasy	scores	to	be	generally	related	to	
chronic	emotionality	and	intelligence,	and	empathic	concern	to	be	associated	with	emotionality	and	concern	for	others.	Personal	distress	was	
observed	to	be	related	to	lower	self-esteem	and	lower	interpersonal	functioning.	Discriminant	Validity:	Perspective-taking	scores	were	
found	to	be	unrelated	to	intelligence	measures,	whereas	fantasy	scores	were	unrelated	to	measures	of	social	functioning	and	self-esteem	
(Davis,	1983).

Jefferson	scale	of	physician	
empathy	(JSPE);	Hojat	et	al.,	

2001

It	exists	in	three	versions,	HP-Version:	for	administration	to	
physicians,	S-Version:	for	administration	to	medical	students,	HPS-
Version:	for	administration	to	students	in	other	health	professions	
like	nursing,	paramedical	courses.	The	Jefferson	Scale	of	Empathy	
(JSE)	was	designed	to	assess	empathy,	beliefs	about	empathy	and	
about	medicine	in	the	context	of	patient	care	and	the	most	widely	
employed	measure	of	empathy	in	medical	education

we	define	empathy	as	a	cognitive	attribute	that	involves	an	ability	to	
understand	the	patient’s	inner	experiences	and	perspective	and	a	
capability	to	communicate	this	understanding.

4	factors:	Physician’s	view	of	the	
world	from	the	patient’s	perspective	
(Factor	I),		understanding	the	
patient’s	experiences,	feelings,	and	
clues	(Factor	II);	ignoring	emotion	in	
patient	care	(Factor	III);	and	thinking	
like	the	patient	(Factor	IV).	

Cognitive	component	(aff.	ToM;	
aff./cog.	PT);	empathic	concern.	
Trait

English,	French,	Spanish,	Japanese,	
Persian,	Turkish,	Bengali,	Korean,	
Polish,	Brazilian,	Italian,	German,	
Portuguese,	Czech,	Albanian,	Arabic,	
Armenian,	Bulgarian,	Chinese,	
Danish,	Dutch,	Filipino,	Finnish,	
Greek,	Hebrew,	Hindi,	Hungarian,	
Indonesian,	Lithuanian,	Malaysian,	
Norwegian,	Persian,	Romanian,	
Serbian,	Slovanian,	Swedish,	Tagalog,	
Tamil,	Thai,	Urdu

Self-report 20	items	(4	factors) 7-point	Likert	(Strongly	
disagree	to	Strongly	agree) Physicians/Student	physicians Physician;	Patient

Reliability-Internal	Consistency:	The	alpha	reliability	estimate	for	a	group	of	medical	residents	was	.87,	and	for	a	group	of	medical	students,	
it	was	.89.	Validity:
Correlational	analysis	showed	that	the	scores	of	the	Physician	Empathy	scale	were	correlated	with	conceptually	relevant	measures,	such	as	
Compassion,	Empathic	Concern,	Perspective	Taking,	Sympathy,	Fantasy,	Tolerance,	Personal	Growth,	and	Faith-in-People.	These	correlations	
were	not	high	enough	in	magnitude	to	indicate	a	substantial	overlap	between	empathy	and	the	aforementioned	concepts.	Correlations	of	
these	magnitudes	suggest	that	empathy	should	be	considered	as	a	distinct	personal	trait	that	has	a	limited	overlap	with	other	concepts,	such	
as	compassion,	concern,	sympathy,	perspective	taking,	imagination,	warmth,	dutifulness,	tolerance,	personal	growth,	trusting	others,	and	
communication.

Multidimensional	
emotional	empathy	scale	
(MDEES);	Caruso	&	Mayer,	

1998

"[...]	Develop	a	new	measure	of	empathy	suitable	for	use	with	
adolescents	and	adults	which	could	yield	scores	measuring	multiple	
dimensions	of	emotional	empathy.	However,	while	we	recognize	the	
multi-dimensional	nature	of	the	empathy	concept,	that	is,	having	
both	an	emotional	and	a	cognitive	component,	our	focus	was	on	the	
emotional	component	of	empathy.	We	were	especially	interested	in	
using	the	empathy	scale	as	part	of	a	research	program	on	emotional	
intelligence	(c.f.,	Mayer	&	Salovey,	1997)	and	desired	an	empathy	
scale	whose	item	content	was	as	different	as	possible	from	the	
cognitive	measurement	of	emotional	intelligence	as	an	ability."

"On	the	one	hand,	empathy	can	be	defined	cognitively,	in	relation	to	
perspective	taking	or	understanding	of	others.	For	example,	Hogan	
(1969)	described	empathy	as	"the	intellectual	or	imaginative	
apprehension	of	another's	condition	or	state	of	mind	without	actually	
experiencing	that	person's	feelings"	(p.	308).	On	the	other	hand,	
empathy	has	also	been	defined	as	emotional	arousal	or	sympathy	in	
response	to	the	feelings	or	experiences	of	others.	For	example,	
Mehrabian	and	Epstein	(1972)	defined	empathy	as	"the	heightened	
responsiveness	to	another's	emotional	experience"	(p.	526).	Finally,	
there	is	an	integrative	approach	which	employs	both	cognitive	and	
emotional	approaches	to	the	study	of	empathy.	More	recently,	empathy	
has	been	conceived	of	as	a	multi-dimensional	construct	(Davis,	1983;	
Thornton	&	Thornton,	1995).	Davis	(1983)	included	cognitive	and	
emotional	components	in	his	view	of	empathy,	and	he	believes	that	
empathy	"can	best	be	considered	as	a	set	of	constructs,	related	in	that	
they	all	concern	responsivity	to	others".	"

6	subscales:	empathic	suffering,	
positive	sharing,	responsive	crying,	
emotional	attention,	feelings	for	
others,	emotional	contagion

Sensorimoteur	component;	affective	
component;	emotion	regulation	(SO	
awareness;	PD);	empathic	concern;	
prosocial	behaviours.	Propensity;	
Trait

English,	Russian Self-report 30	items 5-point	Likert Adolescents	&	Adults		
(general	population)

Others	general	
(including	young	
child);	animals

Internal	Consistency	:	The	Cronbach	alpha	coefficient	for	the	entire	scale	of	30	items	was	found	to	be	.88	(Caruso	&	Mayer,	1998).	Using	the	
26	items	that	formed	six	factors	in	the	scale	(see	below)	yielded	an	alpha	coefficient	of	.86.	The	alpha	coefficients	for	the	six	subscales	varied	
from	.44	to	.80	(Empathic	Suffering=	.80;	Positive	Sharing=		.71;	Responsive	Crying=	.72;	Emotional	Attention=	.63;	Feeling	for	Others=	.59;	
Emotional	Contagion=	.44).	Using	the	same	items	from	the	subscales	described	by	Caruso	and	Mayer	(1998),	Olckers,	Buys,	and	Grobler	
(2010)	reported	alpha	coefficients	ranging	from	.32	to	.82	(Empathic	Suffering=	.79;	Positive	Sharing=	.85;	Responsive	Crying=	.69;	Emotional	
Attention=	.51;	Feeling	for	Others=	.61;	Emotional	Contagion=	.32).	Test	retest	reliability:	 	Not	currently	available.	Convergent/Concurrent:	
In	the	sample	of	adolescents,	there	was	a	positive	correlation	(r=.63)	with	an	adaptation	of	the	Emotional	Empathetic	Tendency	Scale	
(Mehrabian	&	Epstein,	1972).	Also,	for	the	adult	subsample,	Emotional	Attention	correlated	positively	(.34)	with	Eisenberg’s	Parenting	Style	
scale	(Eisenberg,	Fabes,	&	Losoya,	1997).	Divergent/Discriminant:	Caruso	and	Mayer	(1998,	p.	14)	reported	that,	‘The	new	scale	did	not,	
generally,	correlate	with	a	measure	of	social	loneliness,	with	one	exception:	the	correlation	between	the	Responsive	Crying	scale	and	social	
loneliness	was	2.13	(p,.05).	However,	the	scores	share	less	than	2%	of	the	variance	(r=.016).’	Also,	higher	scores	for	women	than	men	have	
been	shown	for	the	overall	scale	score	and	on	all	subscale	scores	(all	p	,	.001;	Caruso	&	Mayer,	1998),	although	this	gender	difference	has	not	
always	been	observed	(Faye	et	al.	2011).	Studies	have	also	shown	significantly	higher	scores	for	older	individuals	(Caruso	&	Mayer,	1998;	
Faye	et	al.,	2011).	Construct/Factor	Analytic:	Caruso	and	Mayer	(1998)	undertook	a	principal	components	analysis	to	examine	the	structure	
of	the	MDEES	in	the	sample	of	793	adults	and	adolescents	described	above.	The	PCA	yielded	six	components	(with	eigenvalues	greater	than	
one)	labeled:	Empathic	Suffering	(8	items),	Positive	Sharing	(5	items),	Responsive	Crying	(3	items),	Emotional	Attention	(4	items),	Feeling	for	
Others	(3	items),	and	Emotional	Contagion	(2	items).	However,	in	a	confirmatory	factor	analysis	using	a	sample	of	212	adults,	Olckers	et	al.	
(2010)	were	unable	to	verify	the	six-	dimensional	structure	claimed	for	the	MDEES.	Individual	factor	loadings	were	low	for	variables	
associated	with	Emotional	Attention,	Feel	for	Others,	and	Emotional	Contagion. 	Criterion/Predictive:		The	MDEES	was	found	to	predict	a	
number	of	behavioral	criteria.	Caruso	and	Mayer	(1998)	examined	the	rela-	tionship	between	MDEES	scores	and	various	lifespace	scales.	
‘Lifespace	scales	are	self-report	scales,	similar	to	bio-data	scales,	which	record	information	on	the	types	and	frequency	of	behavior	a	subject	
engages	in’	(Caruso	&	Mayer,	1988,	p.	8).	The	MDEES	scores	correlated	with	artistic	skills	(r=.12),	satisfaction	with	one’s	career,	social	and	
personal	life	(r=.23),	a	warm,	supportive	upbringing	(r=.20),	and	attendance	at	cultural	events	in	the	sam-	ple	of	adults	(r5.18)	(Caruso	&	
Mayer,	1998).	Scores	on	the	MDEES	also	predicted	(r5.30)	preferences	for	per-	sonal,	non-erotic	touch	in	a	sample	(N=129)	of	university	
students	(Draper	&	Elmer,	2008).	Also,	in	an	Iranian	sample	of	70	undergraduates,	a	cognitive-affective	reading-based	course	that	aids	in	
emotion	regulation	significantly	predicted	MDEES	scores	(Rouhani,	2008).
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Nursing	empathy	scale	(or	
Reynolds	Empathy	Scale;	
RES);	Reynolds,	2000

Designed	to	measure	the	extent	to	which	nurses	express	'empathic	
behavior'	within	the	context	of	their	interaction	with	the	client.

According	to	Mercer	and	Reynolds	(2002),	in	clinical	care,	empathy	has	
three	components:	cognitive,	affective,	and	behavioral.	More	
specifically,	empathy	is	the	ability	of	a	caregiver	to	“understand	the	
patient’s	situation,	perspective	[cognitive],	and	feelings	[affective],	
communicate	that	understanding	and	check	its	accuracy	and	act	on	that	
understanding	with	the	patient	in	a	helpful	way	[behavior]”	(Mercer	&	
Reynolds,	2002,	p.	S9).	

Not	specified
Cognitive	component	(aff.	ToM);	
prosocial	behaviours.	Propensity;	
State;	Empathic	accuracy

English,	French,	Spanish Trained	rater-
rating 10	items 7-point	Likert	(Never	like	to	

Always	like) Nurses Healthcare	
professional;	patients

The	RES	also	shows	high	levels	of	concurrent	validity	when	paired	with	the	Empathy	Construct	Rating	Scale	(r	.85),	indicating	that	it	has	good	
construct	validity	(Barker	&	Reynolds,	1997).	Its	reliability	has	been	demonstrated	by	measuring	internal	consistency	and	internal	
discrimination	(Cronbach’s	alpha	.90),	whereas	stability	was	addressed	via	test–retest	reliability	(r	.90;	Barker	&	Reynolds,	1997).	

Questionnaire	of	cognitive	
and	affective	empathy	

(QCAE);	Reniers	et	al.,	2011

The	QCAE	was	constructed	to	measure	cognitive	and	affective	
empathy.	To	benefit	from	the	strength	of	validated	questionnaires,	
the	items	of	the	QCAE	were	derived	from	the	EQ	(Baron-Cohen	et	al.,	
2003),	the	HES	(Hogan,	1969),	the	Empathy	subscale	of	the	
Impulsiveness-Venturesomeness-Empathy	Inventory	(IVE;	Eysenck	&	
Eysenck,	1978),	and	the	IRI	(Davis,	1983).	The	authors	validated	the	
included	items	as	measuring	affective	of	cognitive	empathy.	First	
online	measure	to	date.	

This	questionnaire	is	based	on	the	definitions	of	empathy	that	are	given	
in	other	known	questionnaires.	The	authors	state	that	the	"general	
consensus	requires	empathy	to	encompass	a	comprehension	of	other	
people’s	experience	(cognitive	empathy)	as	well	as	the	ability	to	
vicariously	experience	the	emotional	experience	of	others	(affective	
empathy)"."A	working	definition	of	empathy	should	consider	its	
multidimensional	nature	without	including	behavioral	expres-	sions	such	
as	sympathy.	It	should	consist	of	two	parts:	cognitive	empathy	and	
affective	empathy.	The	fact	that	individual	dif-	ferences	in	empathic	
functioning	exist	needs	to	be	considered	when	formulating	these	
definitions.	Furthermore,	the	definitions	should	imply	a	correct	
understanding	of	the	other	person’s	emotions,	thereby	stressing	that	
cognitive	empathy	is	not	equivalent	to	ToM.	[...]	Furthermore,	
definitions	should	exclude	reactive	emotions	like	sympathy,	as	genuine	
sympathy	is	an	output	of	the	empathic	process	and	not	part	of	it.	For	
affective	empathy,	it	is	important	to	emphasize	that	it	involves	
sensitivity	to	and	experience	of	the	other	person’s	feelings,	instead	of	a	
sharing	or	being	aware	of	another’s	feelings.	A	distinction	between	self	
and	other	is	maintained	and	needs	to	be	addressed	in	the	definitions.	In	
what	follows,	cognitive	empathy	will	be	understood	as	the	ability	to	
construct	a	working	model	of	the	emotional	states	of	others,	and	
affective	empathy	will	be	understood	as	the	ability	to	be	sensitive	to	and	
vicariously	experience	the	feelings	of	others."

	5	subscales:	perspective-
taking/online	simulation	(cognitive	
empathy)	and	emotion	
contagion/proximal	
responsivity/peripheral	responsivity	
(affective	empathy).	

Emotion	perception/recognition;	
affective	component;	cognitive	
component	(aff./cog.	ToM	&	PT);	
emotion	regulation	(PD);	empathic	
concern.	Propensity	&	ability;	Trait;	
Empathic	accuracy

English,	French,	Portuguese Self-report 31	items 	4-point	Likert	(Strongly	
agree	to	Strongly	disagree)

Children,	Adolescents,	Adults	
&	Elders	(general	population)

Others	general;	
friends,	fictional	
characters

Internal	Consistency:		Cronbach	alpha	coefficients	have	been	reported	as	follows:	perspective	taking	(.85),	emotional	contagion	(.72),	online	
simulation	(.83),	peripheral	responsivity	(.65),	and	proximal	responsivity	(.70)	(Reniers	et	al.,	2011).	Test	Retest:	Test	retest	reliability	
coefficients	for	the	QCAE	are	not	currently	available.	Convergent/Concurrent:	Reniers	et	al.	(2011)	reported	that	the	cognitive	and	affective	
subscales	of	the	QCAE	share	some	variance	in	common	(r=.31).	This	suggests	that	while	there	is	a	relationship	between	the	cognitive	and	
affective	subscales,	they	still	represent	distinct	forms	of	empathy.	The	BES	correlates	positively	with	the	QCAE	subscales	of	cognitive	(r=	.62)	
and	affective	(r=	.76)	empathy	(Reniers	et	al.,	2011).	Divergent/Discriminant:	Reniers	et	al.	(2011)	reported	that	females	scored	more	highly	
than	males	on	both	the	cognitive	and	affective	subscale.	Reniers	et	al.	(2012,	p.	205)	reported	that	the	QCAE	cognitive	empathy	subscale	is	
negatively	correlated	with	secondary	psychopathy	(r52.64)			(as	measured	via	the	Levenson	Self-Report	Psychopathy	Scale).	No	relationship	
was	observed	between	empathy	scores	and	moral	judgment	competence	scores	(as	measured	via	the	Moral	Judgment	Task).	
Construct/Factor	Analytic:		A	principal	components	analysis	(with	direct	oblimin	rotation)	was	carried	out	for	the	original	65-item	scale	
(N=640).	Both	the	Scree	test	(Cattell,	1978;	Cattell	&	Vogelmann,	1977)	and	a	parallel	analysis	(Velicer	&	Jackson,	1990)	suggested	five	
components,	defining	the	subscales	of	the	QCAE.	Although	a	subsequent	confirmatory	factor	analysis	in	an	independent	sample	(N=318)	
provided	support	for	the	five-component	structure,	a	two-	dimensional	structure	relating	to	cognitive	and	affective	empathy	‘provided	the	
best	and	most	parsimonious	fit	to	the	data’	(Reniers	et	al.,	2011,	p.	84).	Criterion/Predictive	:	Lang	(2013)	reported	that	QCA	scores	
decreased	in	a	sample	of	185	participants	(82%	female)	following	obser-	vation	of	chronic	pain	portrayed	in	entertainment	media.	Also,	
predictive	validity	of	the	QCAE	has	been	demon-	strated	in	studies	into	prenatal	testosterone	and	the	later	development	of	behavioral	traits	
(Kempe	&	Heffernan,	2011),	as	well	as	musical	appreciation	(Clemens,	2012).	Reliability:	Cronbach's	alphas	for	the	five	factors	were:	
perspective	taking	(.85),	emotion	contagion	(.72),	online	simulation	(.83),	peripheral	responsivity	(.65),	and	proximal	responsivity	(.70).	
Validity:	Exploratory	and	confirmatory	factor	analyses	found	5	factors:	perspective	taking,	emotion	contagion,	online	simulation,	peripheral	
responsivity,	and	proximal	responsivity.	Additionally,	a	two-factor	(cognitive	and	affective	empathy)	structure	was	tested	and	found	to	
provide	the	best	and	most	parsimonious	fit	to	the	data.	The	cognitive	and	affective	empathy	scores	on	the	QCAE	and	BES	showed	strong	
positive	correlations,	indicating	convergent	validity:	r	=	.62,p	<.001	for	cognitive	empathy;	r	=	.76,p	<.001	for	affective	empathy.	To	test	
construct	validity,	the	QCAE	was	correlated	with	scores	on	questionnaires	assessing	empathic	anger,	impulsivity,	aggression,	psychopathy,	
and	Machiavellianism.	In	line	with	prediction,	cognitive	empathy	showed	a	significantly	stronger	negative	relationship	with	dysfunctional	
impulsivity	than	affective	empathy.	In	addition,	cognitive	empathy	showed	a	significantly	stronger	negative	relationship	with	secondary	
psychopathy	than	affective	empathy.

Rape	Empathy	Scale;	Deitz	
et	al.,	1982

This	scale	was	designed	to	assess	jurors'	empathy	toward	both	the	
rape	victim	and	assailant	in	a	rape	case.	Twenty	paired	statements	
representing	extreme	empathy	with	either	a	rape	victim	or	rapist	in	a	
heterosexual	rape	situation.

For	the	purposes	of	this	study,	rape	empathy	was	defined	as	the	relative	
tendency	for	subjects	to	assume	the	psychological	perspective	of	the	
rape	victim	or	the	rapist	in	viewing	a	rape	incident.

Psychological	perspective	taking
Cognitive	component		(aff./cog.	
ToM;	aff.	PT).	Propensity	&	ability;	
Trait

English,	French Self-report 20	paired	
statements	

Subject	indicate	their	
preference	from	one	
statement	over	the	other	
(from	Strong	preference	for	
one	statement	to	No	
preference).	Responses	are	
coded	on	a	7-point	Likert-
scale	(1=strong	empathy	for	
the	rapist;	7=strong	
empathy	for	the	victim)

Adolescents	&	Adults		
(general	population);	Jurors	
in	rape	cases

Victims	of	rape	crimes;	
offenders	of	rape	
crimes

Empirical	Validity.	The	results	supported	the	hypothesis	that	females	would	exhibit	greater	empathy	for	the	rape	victim	than	would	males	
(ps	<	.001).	As	predicted,	women	who	indicated	personal	contact	with	rape	exhibited	greater	empathy	toward	rape	victims	than	did	women	
who	had	not	been	exposed	directly	to	the	crime.	Convergent	validity. 	Jurors'	RES	scores	correlated	significantly	with	their	support	for	the	
enactment	of	a	marital	rape	law	(r	=	.34,	p	<	.001),	for	the	women's	movement	(r	=	.15,	p	<	.05),	and	for	the	Equal	Rights	Amendment	(r	=	.19,	
p	<	.005).	As	expected,	less	stereotypical,	less	conservative	attitudes	toward	women	and	women's	issues	were	associated	with	greater	
empathy	to-	ward	rape	victims.	Moreover,	male	jurors'	RES	scores	were	negatively	correlated	with	their	reported	desire	to	rape	a	woman	(r	=	
-.58,	p	<	.001).	Male	jurors	who	exhibited	strong	empathy	toward	rape	victims	re-	ported	less	desire	to	rape	a	woman	than	did	males	who	
expressed	less	empathy	for	victims.	Discriminant	validity.	Support	for	the	discriminant	validity	of	the	RES	was	revealed	by	the	lack	of	
significant	correlation	between	Group	1	subjects'	RES	scores	and	their	scores	on	the	Mar-	lowe-Crowne	Social	Desirability	Scale	(r	=	.05,	ns).	
Predictive	Validity. 	RES	scores	of	both	students	and	jurors	correlated	significantly	with	measures	of	their	attributions	of	responsibility	for	
rape	and	their	social	perceptions	of	rape	victims	and	defendants.	Specifically,	subjects	who	indicated	high	levels	of	empathy	with	the	rape	
victim	sentenced	the	defendant	in	a	hypothetical	rape	case	to	a	longer	prison	term,	expressed	greater	certainty	that	the	defendant	was	
guilty,	and	attributed	less	re-	sponsibility	for	the	crime	to	the	victim	and	greater	responsibility	to	the	defendant	than	did	subjects	who	
expressed	less	empathy	toward	the	victim.	Similarly,	high-scoring	RES	subjects	identified	more	with	the	victim	and	less	with	the	defendant,	
expressed	more	positive	feelings	toward	the	victim	and	more	negative	feelings	toward	the	defendant,	felt	that	the	victim's	involvement	in	
the	incident	was	attributable	more	to	chance	factors,	rated	the	psychological	impact	of	the	rape	for	the	victim	as	greater,	and	perceived	rape	
as	a	more	serious	crime	than	did	low-scoring	subjects.

Social	empathy	index	(SEI);	
Segal	et	al.,	2012 Developed	to	assess	levels	of	empathy	applied	on	a	macro	level

"Social	empathy	is	the	“ability	to	understand	people	by	perceiving	or	
experiencing	their	life	situations	and	as	a	result	gain	insight	into	
structural	inequalities	and	disparities”	(Segal,	2011,	pp.	266-7).	The	
assumption	upon	which	the	concept	of	social	empathy	is	built	is	that	
with	socially	empathic	feelings	and	knowledge,	people	are	more	inclined	
to	work	to	promote	social	and	economic	justice	and	social	well-being	
(Segal,	2007,	2008).	Engaging	in	social	empathy	requires	people	to	see	
themselves	in	relation	to	the	outside	world,	and	may	increase	their	
sense	of	efficacy	or	impact	on	the	outside	world,	and	ultimately	gain	a	
sense	of	empowerment	(Wagaman,	2011)."

Affective	response,	affective	
mentalizing,	self-other	awareness,	
perspective-taking,	emotion	
regulation,		contextual	
understanding	of	systemic	barriers	
and	macro	self-other	awareness	&	
perspective-taking

Emotion	perception/recognition;	
sensorimoteur	component;	affective	
component;	cognitive	component	
(aff.	ToM;	aff./cog.	PT);	emotion	
regulation	(strategies;	SO	
awareness);	prosocial	behaviours.	
Propensity	&	ability;	Trait;	Empathic	
accuracy

English Self-report 40	items 6-point	Likert	(Never	to	
Always) Adults		(general	population) Others	general;	

minorities;	friends

Initial	analysis	found	significant	collinearity	between	self-	other	awareness	(SOA)	and	perspective-taking	(PT)	items	in	the	EAI	and	items	in	the	
original	SEI	pool.	There	are	moderate	correlations	between	the	EAI	and	SEI	susbscales,	which	indicate	relationships	between	the	subscales	
but	suggest	that	each	subscale	is,	in	fact,	capturing	distinct	concepts.	The	social	empathy	subscale	mean	scores	for	contextual	understanding	
of	systemic	barriers	and	macro	SOA/PT	are	correlated	at	.74	(p	<	.05).	New	data	is	necessary	to	perform	a	confirmatory	factor	analysis.	

Socio-emotional	
Questionnaire	(SEQ);	
Bramham	et	al.,	2009

Measurse	different	aspects	of	social	and	emotional	functioning,	with	
self-	and	informant-report	versions	that	can	be	used	to	measure	
insight	in	ability	as	well.	Developped	for	individuals	with	prefrontal	
lesion.	

None	given
5	factors:	emotion	recognition,	
empathy;	social	conformity,	
antisocial	behaviour,	and	sociability.

Emotion	perception/recognition;	
prosocial	behaviours.	Propensity;	
Trait

English
Self-report	and	
informant-
version

30	items
5-point	Likert-scale	
(1=Strongly	
disagree;5=Strongly	agree)

Adults		(general	population)	
&	clinical	population	(e.g.,	
patient	with	prefrontal	
lesions,	anorexia,	etc.)

Others	general;	
friends

The	self-report	version	of	the	scale	had	moderately	high	internal	reliability	with	a=.6969.	In	addition,	both	the	patient	and	informant	total	
SEQ	scores	correlated	strongly	with	the	individual	subscale	scores	(	p=.001),	with	the	exception	of	the	antisocial	behaviour	subscale	(p=.05).	
The	SEQ	total	score	self-report	version	correlated	with	the	PCRS	patient	total	score	(.388;	p=.010),	PCRS	patient	interpersonal	subscale	(.417;	
p=.001)	but	not	the	PCRS	emotion	subscale.	The	SEQ	informant	total	score	correlates	strongly	with	PCRS	informant	total	score,	interpersonal	
score,	emotional	subscale	score	(	p=.01).	These	results	support	the	validity	of	the	SEQ	as	a	measure	of	social	and	emotional	functioning,	
particularly	according	to	informant	report.

Toronto	empathy	
questionnaire	(TEQ);	Spreng	

et	al.,	2009

"The	field	of	empathy	measurement	lacks	a	sufficient	tool	for	
examining	this	construct	at	the	broadest	level,	and	it	is	this	gap	that	
we	endeavor	to	remedy.	[...]	we	sought	to	derive	a	single-factor	
representation	of	the	currently	heterogeneous	empathy	construct	to	
create	a	useful	tool	for	empathy	research	that	can	complement,	
rather	than	replace,	current	multifactorial	approaches."	Measure	
derived	from	142	items	of	11	self-report	questionnaires	of	empathy	
(IRI,	Hogan’s,	questionnaire	measure	of	emotional	empathy,	BEES,	
scale	of	ethnocultural	empathy,	Jefferson,	Nursing	empathy	scale,	
Japanese	adolescent	empathy	scale	(Hashimoto	&	Shiomi,	2002),	
measure	of	emotional	intelligence	(Schutte	et	al.,	1998)

"Empathy	is	an	important	component	of	social	cognition	that	contributes	
to	one’s	ability	to	understand	and	respond	adaptively	to	others’	
emotions,	succeed	in	emotional	communication,	and	promote	prosocial	
behavior.	[…]	Generally	speaking,	it	refers	to	the	consequences	of	
perceiving	the	feeling	state	of	another	as	well	as	the	capacity	to	do	so	
accurately.	[...]	a	clear,	consensual	definition	of	the	construct	of	empathy	
remains	elusive."

Emotional	contagion,	sympathetic	
physiological	arousal,	emotion	
comprehension	and	altruism.

Emotion	perception/recognition;	
affective	component;	emotion	
regulation	(PD);	empathic	concern;	
prosocial	behaviours.	Propensity	&	
ability;	Trait

English,	Greek,	Korean,	Turkish,	
Italian,	French,	Arabic	 Self-report 16	items 5-point	Likert	(Never	to	

Always)
Children,	Adolescents	Adults		
&	Elders	(general	population) Others	general

Internal	Consistency:		The	Cronbach	alpha	coefficient	was	found	to	be	.85	for	both	the	developmental	and	validation	samples.	For	the	
additional	validation	sample,	the	alpha	coefficient	was	found	to	be	.87	(Spreng	et	al.,	2009).	Internal	Consistency:	Cronbach's	alpha	values	of	
.85	and	.87	in	separate	studies	indicated	good	internal	consistency.	Test-Retest	Reliability:	Retest	reliability	over	a	mean	of	66.1	days	was	r	=	
.81.	Test	Retest:	For	the	subsample	of	65	students	who	completed	the	TEQ	again	after	a	mean	interval	of	66	days,	the	stability	coefficient	
was	.81	(Spreng	et	al.,	2009).	Convergent/Concurrent:	The	TEQ	correlated	positively	with	IRI	Empathic	Concern	(r=	.74)	and	also	after	
reworded	Empathic	Concern	items	were	removed	(r=.71).	Total	TEQ	scores	also	correlated	positively	with	IRI	Perspective	Taking	(r=.35).	TEQ	
scores	correlated	positively	with	IRI	Empathic	Concern	(r-	.74),	with	Perspective	Taking	(r=.29),	and	Fantasy	(r=.52).	TEQ	scores	also	
correlated	positively	with	EQ	scores	(r=.80)	(Spreng	et	al.,	2009).	Divergent/Discriminant:	Scores	on	the	TEQ	correlated	with	a	behavioral	
measure	of	social	comprehension	(Reading	the	Mind	in	the	Eyes	Test-Revised:	r=.35,	Interpersonal	Perception	Task-15:	r=.23)	in	a	sample	of	
79	undergraduates	(Spreng	et	al.,	2009).	In	a	sample	of	200	students,	a	negative	correlation	was	observed	with	the	Autism	Quotient	(r=2.30).	
Males	and	females	did	not	differ	significantly	in	total	TEQ	scores	in	the	first	sample,	although	in	the	second	sample,	females	scored	
significantly	higher	than	males.	Construct/Factor	Analytic:	An	iterative	maximum-likelihood	factor	analysis	with	SMCs	as	initial	communality	
estimates	was	undertaken	on	the	item	intercorrelations	(N=200).	Spreng	et	al.	(2009)	then	conducted	a	further	exploratory	factor	analysis	on	
the	intercorrelations	of	the	final	16	items	of	the	TEQ	forcing	a	single-factor	structure.	Criterion/Predictive:	Criterion/predictive	validity	
coefficients	remain	to	be	documented.	Validity:	Study	results	demonstrated	that	the	TEQ	has	convergent	validity	with	existing	self-report	
scales	as	well	as	behavioral	measure	of	interpersonal	skills	(i.e.,	Autism	Quotient,	Interpersonal	Responsivity	Index,	Reading	the	Mind	in	the	
Eyes	Task,	Interpersonal	Perception	Task,	Empathy	Quotient).
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Empathy	Component	
Questionnaire	(ECQ);	
Batchelder	et	al.,	2017

The	aim	of	the	ECQ	was	to	develop	a	self-report	empathy	measure	
more	in-line	with	current	theories	about	empathy,	namely	the	
components	of	ability	and	drive	for	affective	and	cognitive	empathy.

Empathy	is	a	multidimensional	construct	comprising	cognitive	and	
affective	components	that	are	partially	dissociable.	Affective	empathy	
involves	experiencing	another’s	feelings	and	emotions	through	
recognizing,	being	sensitive	to	emotions	in	others	and	sharing	the	
emotional	experiences	of	others	by	having	an	appropriate	affective	
response	to	the	other	person’s	situation.	the	observer’s	emotions	and	
feel-	ings	must	be	a	consequence	of	the	target’s	mental	state	and	must	
also	be	an	appropriate	emo-	tional	response	in	order	to	be	considered	
affective	empathy.	Sympathy	is	also	argued	to	be	a	derivative	of	
empathy	and	is	defined	as	the	awareness	and	sensitivity	to	another’s	
emotions	and	feelings,	which	then	elicits	an	emotional	
response.Cognitive	empathy	involves	the	process	of	understanding	
another	person’s	perspective	by	adopting	another’s	point	of	view.	The	
ability	to	take	another’s	perspective	is	consistent	with	what	has	
traditionally	been	termed	theory	of	mind.	Cognitive	empathy	also	
includes	the	ability	to	judge	and	understand	the	intentions	of	others	in	
order	to	monitor	one’s	own	intentions.	There	are	further	components	
whithin	the	affective	and	cognitiveons;	ability	(empathy	as	a	skill)	and	
drive	(strong	interest,	desire	or	behavioural	tendency	to	be	empathic	
with	others,	it	involved	motivated	and	goal-directed	behaviors).	

Cognitive	ability,	cognitive	drive,	
affective	ability,	affective	drive,	and	
affective	reactivity	

Emotion	perception/recognition;	
affective	component;	cognitive	
component	(aff./cog.	ToM	&	PT);	
emotion	regulation	(PD);	empathic	
concern;	prosocial	behaviours.	
Propensity	&	ability;	Trait;	Empathic	
accuracy

English Self-report 27	items
4-point	Likert	scale	
(1=Strongly	disagree	to	
4=Strongly	agree)

General	and	clinical	
population Others	general;friends

Confirmatory	Factor	Analysis:	The	fourth	measurement	model	of	the	ECQ	revealed	good	model	fit	(X2	(313)	=	502.36,	p	<	0.001;	GFI	=	0.85;	
AGFI	=	0.82;	CFI	=	0.90;	RMSEA	=	0.05;	PCLOSE	=	0.24;	SRMR	=	0.0642).	Reliability:	Cronbach	alphas	for	all	subscales	were	acceptable	and	
demonstrate	that	they	were	internally	consistent	(range	=	0.70–0.81).	Assessment	of	the	relationship	between	components	of	the	ECQ:	
Relationships	were	examined	between	all	components	within	the	refined	ECQ	to	better	understand	these	compo-	nents	of	empathetic	
behavior.	With	a	Bonferroni	adjusted	p-value	of	0.005	(0.05/	10),	Pearson	correlations	revealed	cognitive	ability	was	positively	correlated	
with	cognitive	drive	(r	=	0.31,	p	<	0.0001),	affective	ability	(r	=	0.63,	p	<	0.0001),	affective	drive	(r	=	0.36,p	<	0.0001)	and	affective	reactivity	(r	
=	0.30,	p	<	0.0001).	Cognitive	drive	was	also	positively	correlated	with	affective	ability	(r	=	0.31,	p	<	0.0001),	affective	drive	(r	=	0.65,	p	<	
0.0001)	and	affective	reactivity	(r	=	0.56,	p	<	0.0001).	Similarly,	affective	ability	was	positively	associated	with	affective	drive	(r	=	0.52,	p	<	
0.0001)	and	affective	reactivity	(r	=	0.56,	p	<	0.0001).	Lastly	affective	drive	correlated	positively	with	affective	reactivity	(r	=	0.61,	p	<	0.0001).	
Convergent	validity: 	Findings	revealed	that	at	stage	one,	sex	contributed	significantly	to	the	regression	model,	F	(2,	208)	=	3.38,	p	<	0.05,	
with	an	adjusted	R2	of	0.02.	Introducing	the	five	empathy	compo-	nents	from	the	ECQ	explained	an	additional	30%	of	variation	in	SII-SF	
scores,	and	this	change	in	the	adjusted	R2	was	statistically	significant,	F	(7,	203)	=	14.93,	p	<	0.0001,	with	cognitive	ability	(B	=	-0.18,	p	<	0.01)	
and	affective	drive	(B	=	-0.32,	p	<	0.0001)	as	significant	predictors	SII-SF	scores.

The	Affective	and	Cognitive	
Measure	of	empathy;	
Vachon	&	Lynam,	2016

The	measure	was	developed	to	more	fully	represent	the	empathy	
construct	and	to	explore	more	representatively	the	relation	between	
empathy	and	other	behaviors	(e.g.,	prosocial	behaviors,	aggressive	
behavior	and	externalizing	psychopathology).	

None	provided	per	se,	but	see	empathic	components	assessed.	The	
items	of	the	questionnaire	were	written	to	assess	a	person’s	ability	to	
recognize	and	understand	the	feelings	of	others,	vicariously	experience	
their	emotions,	and	use	this	affective	information	to	guide	their	own	
behavior.	There	are	important	assumptions	regarding	the	relation	
between	empathy	and	prosocial	behaviors,	as	well	as	antisocial	and	
aggressive	behaviors.	

3	scales:	Cognitive	Empathy	
(conceptualized	as	empathic	
accuracy),	Affective	Resonance	
(conceptualized	as	empathic	
concern,	sympathy,	pity,	and	
compassion,	involving	a	congruent	
emotional	response	in	the	observer)	
and		Affective	Dissonance	
(conceptualized	as	the	experience	of	
a	contradictory	emotional	response	
to	the	target)

Emotion	perception/recognition;	
cognitive	component	(aff.	ToM);	
empathic	concern;	prosocial	
behaviours.	Propensity	&	ability;	
Trait;	Empathic	accuracy

English Self-report 36	items
5-point	Likert	scale	
(1=strongly	disagree	to	
5=strongly	agree)

Adults	(general	population);	
validation	with	university	
students

Others	general;	
friends

Reliability: 	The	results	demonstrated	satisfactory	internal	consistency	of	all	three	subscales	of	the	AMES.	Furthermore,	test-retest	reliability	
of	the	AMES	over	a	two-week	period	was	moderate	and	consistent	with	other	empathy	measures.	Validity 	was	also	established	for	the	
AMES.	In	line	with	previous	research	females	scored	higher	on	all	subscales	of	the	AMES	in	both	Study	1	and	2.	Furthermore,	the	empathic	
concern	scale	of	the	IRI	was	positively	related	to	the	AMES	and,	in	particular,	to	the	sympathy	subscale.	In	fact,	the	correlation	between	
sympathy	and	empathic	concern	was	more	than	twice	as	strong	as	between	affective	empathy	and	empathic	concern.	This	not	only	verifies	
that	the	sympathy	subscale	actually	measures	concern	for	other	peoples	distress,	but	also	dem-	onstrates	that	the	affective	empathy	
subscale	and	the	sympathy	subscale	indeed	measure	distinct	constructs.	Furthermore,	as	expected,	perspective	taking	was	most	strongly	
correlated	to	the	cognitive	empathy	subscale.	Concerning	the	relationship	between	the	AMES	and	prosocial	behavior,	the	results	also	confirm	
the	expected	positive	relationship	for	both	empathy	and	sympathy.	Finally,	as	hypothesized,	physical	aggression	was	negatively	associated	
with	affective	empathy	and	sympathy	and	was	uncorrelated	to	cognitive	empathy.	This	result	demonstrates	that	cognitive	empathy	is,	in	fact,	
partly	distinct	from	affective	empathy	and	sympathy.

Victim	Empathy	Distorsion	
Scale;	Beckett,	R.	C.,	&	

Fisher,	D.	,	1994

Measures	an	offender’s	understanding	of	the	impact	of	their	sexual	
offending	from	the	point	of	view	of	the	victim,	such	as	the	extent	to	
which	offenders	believe	that	children	enjoy	and/or	encourage	such	
sexual	contact,	how	able	they	are	to	stop	it,	and	whether	they	would	
wish	to	have	similar	experiences	in	the	future.	

None	provided Not	specified cognitive	component	(aff./cog.	
ToM).	State English Self-report

8	situations	with	22	
to	34	items	each;	
Total:	173	items

5-point	Likert	scale	(Very	
possibly	to	Very	unlikely;	
don't	know)

Sexual	offenders

12	year	old	girl;	11	
year	old	boy;	16	year	
old	girl;	13	year	old	
boy;	13	year	old	girl;	9	
year	old	daughter;	9	
year	old	son

Not reported

Children's	Empathic	
Attitudes	Questionnaire	
(CEAQ);	Funk	et	al.,	2008

To	develop	a	psychometrically	sound	and	clinically	relevant	self-
report	measure	of	children's	empathic	attitudes	combining	traditional	
analyses	issued	from	the	Classical	Test	Theory	and	modern	analyses	
as	the	Item	Response	Theory	such	as	Rasch	models.	Six	questions	
guided	the	development	and	analyses	of	this	measure:	1.	How	many	
reliably	distinct	groups	of	children	can	be	differentiated	along	the	
empathy	continuum?	2.	Do	the	items	form	together	in	a	single	
unidimensional	measure?
3.	Is	the	rating	scale	functioning	properly?
4.	Does	the	item	hierarchy	make	sense	theoretically?
5.	Are	there	sex	differences	in	CEAQ	responding?
6.	Is	there	evidence	of	convergent	and	divergent	validity?

While	there	are	still	discussions	and	disagreement	about	the	definition	
of	empathy,	there	appear	to	be	a	consensus	that	both	affective	and	
cognitive	components	are	required.	The	importance	of	each	differs	
according	to	the	situation,	developmental	level	and	individual	
differences.

4	clusters:	identifying	with	others'	
problems/feelings	(cannot	relate	to	
reason),	identifying	with	others'	
problems/feelings	(familiar	
situation),	happy	when	others	
happy,	concern	with	immediate	
harm	or	meanness

Affective	component;	cognitive	
component	(aff./cog.	ToM);	
emotion	regulation	(PD);	empathic	
concern.	Propensity;	Trait

English,	Spanish Self-report 16	items 3	response	(No,	Maybe,	Yes) Children	and	adolescents	
(fifth	to	seventh	grade)

Children;	Others	
general;parents;	
animals

Reliability: 	Internal	consistency	reliability,	as	estimated	from	Cronbach's	alpha,	was	moderate	at	.77.	The	Rasch	person	separation	index	is	a	
reliability	index	determined	on	the	basis	of	how	many	statistically	different	levels	(or	strata)	of	empathy	were	distinguished	by	the	items.	For	
these	data,	the	separation	of	1.75	was	transformed	into	a	strata	index	[Strata	=	(4G	+	1)/3;	Wright	&	Masters,	1982]	of	2.67	(rounded	down	
to	2.0).	This	indicates	that	there	were	two	statistically	distinct	groups	of	children	on	this	variable,	providing	evidence	that	there	is	a	
quantifiable	distinction	among	children	along	the	empathy	measure.	Children	labeled	“lower”	in	empathy	are	those	who	are	most	likely	to	
respond	“maybe”	to	items	of	perceived	immediate	harm	or	meanness,	and	to	respond	“no”	to	identification	with	others’	feelings.	Validity:	
Although	11%	is	not	substantial	enough	to	cause	concern	about	the	measure,	the	factor	loadings	were	examined	to	better	understand	this	
small	amount	of	systematic	variance	that	was	unrelated	to	the	linear	measure.	This	11%	of	variance	is	analogous	to	the	percent	of	variance	
reported	by	eigenvalues	in	a	classical	PCA.	Given	this	frame	of	reference,	it	is	clear	that	a	factor	explaining	11%	of	the	variance	is	not	large	
enough	to	cause	a	meaningful	measurement	disturbance.	Convergent	and	divergent	validity:	Both	the	Bryant	empathy	scores	(child	self-
report)	and	the	SDQ	Prosocial	scale	scores	(parent	report	of	child	behavior)	were	correlated	with	the	CEAQ	to	examine	convergent	validity.	
The	convergent	validity	correlation	with	the	Bryant	was	r	=	.57,	and	was	r	=	.39	with	the	SDQ	Prosocial	scale	scores	(parent	report).	Divergent	
validity	was	examined	by	correlating	the	CEAQ	with	the	Conduct	Problems	scores	of	the	SDQ.	The	divergent	validity	index	of	−	.17	was	
marginally	acceptable.	Finally,	the	CEAQ	was	correlated	with	the	Crandall	social	desirability	questionnaire	(child	self-report),	yielding	r	=	.39.	
This	suggests	that	there	is	some	overlap	between	the	empathy	construct	being	measured	by	the	CEAQ	and	social	desirability	as	assessed	by	
the	Crandall	measure.	This	finding	is	not	surprising	given	that	empathy	is	an	inherently	socially	desirable	characteristic.	Additional	research	
on	convergent	and	divergent	validity	will	be	useful	in	clarifying	the	unique	contribution	of	the	CEAQ.
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Empathy	Questionnaire;	
Zoll	&	Enz,	2005

This	measure	aims	to	assess	empathy	as	children's	self-reported	
dispositional	reaction	towards	hypothetical	situations.	It	was	
developed	using	items	from	existing	measures	such	as	the	Bryant's	
Index	of	Empathy	(1982),	child	and	adolescent	version	of	Mehrabian	
&	Epstein's	adult	measure	of	emotion	empathy	(1972),	Interpersonal	
Reactivity	Index	for	children	(IRI;	Garton	&	Gringart,	2005),	E-Scale	
(Leibetseder,	2001),	as	well	as	6	items	from	the	Child-Report	
Sympathy	Scale	(Eisenberg,	1998)	for	further	validation.	It	also	
included	new	items.

Empathy	can	be	defined	as	the	ability	and	tendency	of	a	person	
(“oberserver”)	to	understand	what	another	person	(“target”)	is	thinking	
and	feeling	in	a	given	situation.	It	comprises	both	an	affective	and	a	
cognitive	component.	

Cognitive	empathy	and	affective	
empathy

Emotion	perception/recognition;	
affective	component;	cognitive	
component	(aff./cog.	ToM	&	PT);	
emotion	regulation	(PD);	empathic	
concern;	prosocial	behaviours.	
Propensity	&	ability;	Trait

English,	Spanish Self-report 29	items
5-point	Likert	scale	(I	
strongly	agree	to	I	strongrly	
disagree)

Children	and	adolescents	(8	
to	14	years	old)

Others	general	
(including	children	and	
person	in	need);	
friend;	best	friend;	
animal;	fictional	
characters;	parents

Results	regarding	the	reliability	and	validity	of	the	instrument	can	only	be	reported	from	a	previous	study	with	a	previous	version	of	the	
questionnaire.	The	data	was	collected	from	623	children	from	the	UK,	Portugal,	and	Germany,	472	from	the	UK	(234	male,	238	female),	96	
from	Germany	(56	male,	40	female)	and	55	from	Portugal	(31	male,	24	female).	The	participants’	age	ranged	from	eight	to	fourteen	years	
(M=9.90;	SD=.92).	Principal	Axis	Analyses	indicated	that	items	with	negative	wording	formed	a	separate	factor	which	resulted	in	deleting	
these	12	items	from	the	item	pool.	The	resulting	analyses	yielded	two	factors	that	explained	31.19%	of	the	total	variance.	No	differences	
between	the	three	countries	emerged.	Based	on	these	exploratory	findings,	the	22	items	of	the	EQ	(excluding	the	six	Eisenberg	items)	add	up	
to	two	subscales:	cognitive	empathy	(12	items)	and	affective	empathy	(10	items).

Therapist	Empathy	Scale;	
Decker,	Nich,	Carroll	&	

Martino,	2014

To	assess	therapists'	empathy	as	it	occurs	during	a	session.	Adapted	
from	the	Measure	of	Expressed	Empathy	(MEE;	Watson,	1999)	to	
refer	only	to	therapist	speech	and	tone	of	voice	that	could	be	
assessed	from	an	audiotape.	

Empathy	is	the	degree	to	which	the	therapists	were	able	to	accurately	
understand	and	articulate	their	clients’	feelings	and	thoughts	in	a	
nonjudgmental,	accepting,	and	genuinely	concerned	manner,	while	
remaining	open	to	changes	or	shifts	in	their	clients’	experiences	during	
the	session.

Affective,	cognitive,	attitudinal,	
Attunement	aspects	of	therapist	
empathy

Affective	component;	cognitive	
component	(aff./cog.	ToM);	
empathic	concern;	prosocial	
behaviours.	Propensity;	State;	
Empathic	accuracy

English

Independant	
observer	rates	
therapist	
empathy	from	
an	audiotaped	
client	session.

9	items 7-point	Likert	(1=not	at	all	
to	7=extensively) Therapist Therapist

Reliability: 	Using	the	sample	of	18	reliability	tapes	rated	by	all	raters,	ICCs	for	all	TES	items	were	in	the	excellent	range.	The	mean	total	TES	
score	across	therapists	and	assessment	time	points	was	4.93	(SD	=	0.89),	reflecting	‘quite	a	bit’	of	expressed	empathy.	Cronbach’s	alpha	
among	the	9	items	was	.94,	indicating	high	scale	reliability	between	items.	Intra-class	correlations	were	calculated	from	the	random-effects	
regression	model	for	therapist	(ρ	=	.078)	and	training	condition	(ρ	=	.019),	indicating	that	7.8%	of	the	variance	in	empathy	scores	was	related	
to	differences	between	therapists	as	compared	to	differences	within	therapists,	training	conditions,	and	over	time,	while	only	1.9%	variance	
in	empathy	was	related	to	differences	between	training	conditions	as	compared	to	differences	within	training	conditions,	therapists,	and	
over	time.	Based	on	this	finding,	and	to	accommodate	the	repeated-measures	nature	of	the	available	data,	we	present	factor	analyses	and	
correlations	separately	at	each	time	point	as	well	as	combined	across	time	points.	As	only	a	small	portion	of	variance	was	attributable	to	
differences	between	training	conditions,	we	do	not	present	findings	separated	by	therapist	training	condition.	Factor	structure:	The	
hypothesized	single	factor	model	demonstrated	a	good	fit	at	all	assessment	time	points	using	NFI,	IFI,	and	CFI,	with	the	exception	of	NFI	just	
below	criterion	at	the	post-workshop	assessment	point.	Chi-squares,	chi-square	degrees	of	freedom	ratios,	and	RMSEA	were	indicative	of	
model	fit	at	12-week	follow-up	but	less	so	at	other	time	points	or	for	the	sample	overall.	Based	on	the	reasonable	fit	obtained	in	these	
analyses,	we	calculated	mean	TES	scores	from	the	nine	items	for	each	rated	session	to	represent	the	construct	of	therapist	empathy.	
Criterion	Validity:	As	expected,	fundamental	adherence	and	competence	in	MI	showed	large	significant	correlations	with	TES	scores	(range	=	
.50–.69)	for	the	overall	sample	and	at	each	time	point.	TES	scores	were	also	significantly	correlated	with	advanced	MI	adherence	and	
competence	(range	=	.27–.51),	though	the	magnitude	of	associations	was	less	than	those	found	for	fundamental	MI	strategies.	Correlations	
between	TES	and	HRQ	scores	were	small	(r	=	.14)	for	the	entire	sample	and	non-significant	at	each	assessment	time	point.	Finally,	
correlations	between	therapist	empathy	and	MI-inconsistent	behavior	scores	were	non-significant	with	the	exception	of	a	negative	
correlation	at	the	12-week	follow-up	assessment	time	point	(r	=	−.	33).

Self	Dyadic	Perspective-
Taking	Scale	(SDPT)	and	
Other	Dyadic	Perspective-
Taking	Scale	(ODPT);	Long	&	

Andrews,	1990

The	Dyadic	perspective-taking	scale	was	developed	to	measure	the	
use	of	perspective	taking	in	a	specific	intimate	relationship.	One	scale	
assesses	one's	self	report	of	perspective-taking	(Self	Dyadic	
Perspective-Taking	Scale)	and	another	scale	assesses	the	individual's	
perceptions	of	the	dyadic	perspective	taking	of	their	partner	(Other	
Dyadic	Perspective-Taking	Scale)

Empathy	has	both	a	cognitive	and	an	affective	dimension.	The	affective	
component	refers	to	taking	on	the	feelings	of	another.	The	cognitive	on	
involves	the	accurate	perception	of	others,	such	as	perspective	taking	
which	is	a	specific	cognitive	component	of	empathy.	It	is	defined	as	the	
imaginary	tendancy	to	put	oneself	in	another	person's	place,	and	would	
be	critical	to	interpersonal	dynamics	and	would	facilitate	interaction	

Perspective-taking

Emotion	perception/recognition;	
cognitive	component	(aff./cog.	ToM	
&	PT).	Propensity	&	ability;	Trait;	
Empathic	accuracy

English Self-report 13	items	(Total:	33	
items)

5-point	Likert	(0=Does	not	
describe	me	very	well	to	
4=Describes	me	very	well)	

Personal	Relationships,	
Marital	Relations,	
Relationship	Quality,	Partner	
Relationships

Partner This	measure	demonstrated	excellent	reliability	(Long,	1990).	

NEIU	Empathy	Scale;	
Rueckert,	Branch	&	Doan,	

2011

Participants	are	asked	to	read	through	scenarios	and	rate	the	extent	
to	which	they	would	feel	each	of	three	emotions	(happy,	sad,	and	
angry).	After	rating	how	they	would	feel	for	all	ten	scenarios,	par-	
ticipants	were	asked	to	go	through	all	ten	scenarios	again	and	rate	
how	they	(the	participant)	would	feel	if	each	of	the	scenar-	ios	
happened	to	their	best	friend	(of	the	same	gender)	and	to	an	enemy,	
or	a	person	they	do	not	like	(of	the	same	gender).	Some	of	the	
scenarios	were	chosen	with	the	expectation	that	they	might	be	likely	
to	yield	different	emotions	depending	on	whether	they	happen	to	a	
friend	or	to	an	enemy.

Empathy	is	the	ability	to	feel	and	understand	the	thoughts	and	emotions	
of	others

Reported	emotions	for	events	that	
occured	to	the	participants,	as	well	
as	other	people

*All	items	are	Other	or	Uncertain.	
Propensity;	Trait English Self-report

10	scenarios	that	
must	be	rated	
according	to	3	
perspective	(How	I	
would	feel	if	this	
scenario	happened	
to	me,	my	best	
friend	or	my	
enemy)	=	30	items

5-point	Likert	(1	=	No	
emotion;	5=	Extreme	
emotion)

Adults		(general	population) Others	general;	friend;	
enemy None	reported

Measure	of	Expressed	
Empathy;	Watson	&	
Prosser,	1999;	2002

The	MEE	is	an	observer-rated	measure	of	therapist	communicated	
empathy	that	evaluates	therapists’	verbal	and	non-verbal	behaviours,	
speech	characteristics,	and	response	modes.

Not	available

1)	vocal	concern,	2)	vocal	
expressiveness,	3)	vocal	matching,	
4)	warmth	and	interpersonal	safety,	
5)	responsive	attunement,	6)	look	of	
concern,	7)	
responsiveness/following,	8)	
understanding	experience,	9)	
understanding	cognitive	meaning,	
10)	therapist	
genuineness/acceptance

Affective	component;	cognitive	
component	(aff./cog.	ToM);	
empathic	concern;	prosocial	
behaviours.	Propensity;	State

English Therapist	self-
report 10	items 9-point	Likert	(0=never	to	

8=all	the	time) Therapist Therapist

Internal	consistency	for	the	scale,	as	assessed	by	scale	developers,	is	high	(α	=.88).	Construct	validity	is	provided	by	a	large	and	significant	
correlation	(	r	=	0.66,	p	<	0.01)	with	client	ratings	of	empathy,	as	measured	by	the	Barrett-Lennard	Relationship	Inventory	(BLRI;	Barrett-
Lennard,	1962),	a	well	validated	client-rated	measure	of	empathy,	and	the	fact	that	it	is	based	on	empirically	validated	behavioural	predictors	
of	empathy.	Inter-rater	reliability	was	also	excellent	for	global	MEE	scores	(	ICC	=	.85)	and	ranged	from	good	to	excellent	for	MEE	dimension	
scores	(ICCs	ranged	from	.62	to	.82)	for	the	30	archival	first	session	videos	from	(Malin	&	Pos,	2015)	used	in	this	study	(Portney	&	Watkins,	
2000;	Shrouf	&	Fleiss,	1979).

	Communication	Emotional	
Response	Questionnaire	&	

Different	Types	of	
Emotional	Response;	Coke	
et	al.,	1978;	Batson	et	al.,	

1997

The	questionnaire	consists	of	adjectives	describing	emotional	states;	
subjects	were	to	indicate	the	degree	to	which	they	had	experienced	
each	emotion	on	a	scale.	Included	in	the	list	were	two	sets	of	
adjectives,	one	designed	to	provide	an	index	of	empathic	concern	and	
one	to	provide	an	index	of	personal	distress.

Empathy	is	not	exclusively	cognitive	or	affective.	The	authors	propose	
that	empathy	mediates	helping	behaviours	according	to	a	two-	stage	
model:	(a)	Taking	the	perspective	of	a	person	in	need	tends	to	increase	
one's	empathic	emotional	response	;	(b)	empathic	emotion	in	turn	
increases	motivation	to	see	that	person's	need	reduced.	They	also	
believe	that	empathy-induced	helping	is	due	to	self-other	merging.

Empathic	concern	by	6	adjectives	
(sympathetic,	moved,	
compassionate,	tender,	warm	and	
softhearted);	further	version	with	
more	adjectives	(last	one	22	
adjectives).	This	questionnaire	was	
also	though	to	measure	Sympathy	
and	tenderness	(Niezink	et	al.,	2012)

Affective	component;	emotion	
regulation	(PD);	empathic	concern.	
Propensity;	State

English,	Chinese,	Spanish Self-report
22	items	+	4	items	
(2	sub-questions	
each)

7-point	Likert	(Not	at	all	to	
Extremely)	

Adults	&	Edlers	(general	
population)

The	person	in	a	
previously	heard	
broadcast

None	reported



 
 

 
 

185 

Conclusion 

L’empathie permet de percevoir, comprendre et partager les états affectifs et mentaux 

d’autrui. Elle comporte une composante affective qui permet de ressentir ce que les autres 

ressentent, mais à un degré moindre, une composante cognitive, qui permet de 

comprendre les états mentaux d’autrui et de prendre leur perspective, ainsi qu’une 

composante de régulation émotionnelle, afin de maintenir un équilibre entre les aspects 

affectifs et cognitifs (de Waal & Preston, 2017; Decety & Jackson, 2004). L’empathie est 

modulée par plusieurs facteurs individuels (p. ex. traits de personnalité, sexe, âge), 

relationnels et contextuels (p. ex., instructions, charge cognitive; Meffert et al., 2013; 

Rameson et al., 2012). Cette modulation de l’empathie est associée à la possibilité que 

certaines personnes n’utilisent pas toujours pleinement leur empathie. Il est donc proposé 

qu’une distinction existe entre l’habileté (capacité maximale d’empathie d’un individu) et la 

propension (tendance naturelle à utiliser cette habileté) à l’empathie (Keysers & Gazzola, 

2014). Cette distinction pourrait notamment se manifester dans le développement normal 

de l’empathie, alors que les adolescents n’utiliseraient pas leur pleine capacité 

empathique au quotidien, leur propension étant très affectée par divers facteurs sociaux 

(Tousignant, 2017; Dumontheil et al., 2010). De plus, la distinction entre l’habileté et la 

propension à l’empathie pourrait être retrouvée dans certains groupes de la population 

générale, contribuant possiblement à l’explication des différences d’empathie entre les 

hommes et les femmes. Or, ces concepts demeurent peu étudiés à ce jour, ainsi leurs 

corrélats comportementaux et cérébraux sont méconnus. Finalement, cette malléabilité de 

l’empathie, de même que les multiples définitions et modèles théoriques de ce concept 

compliquent sa mesure. Il peut donc être ardu de sélectionner le bon outil afin d’évaluer 

l’empathie, puisqu’il n’est pas toujours évident de déterminer ce qui est spécifiquement 

mesuré par les différentes mesures. Puisque la distinction entre les concepts d’habileté et 

de propension à l’empathie n’a pas été confirmée, il n’est pas clair si les outils dont nous 

disposons actuellement permettent de mesurer ces concepts.  

 

L’objectif général de la thèse était d’investiguer davantage les concepts d’habileté et 

de propension à l’empathie, aux plans théorique, comportemental et cérébral. Ainsi, par la 

modulation de facteurs contextuels (c.-à-d., consigne encourageant l’empathie et charge 

cognitive), le premier chapitre de la thèse visait à distinguer ces concepts par une mesure 

comportementale, puis à explorer l’interaction entre ceux-ci et diverses caractéristiques 
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individuelles (c.-à-d., sexe, traits psychopathiques, autistiques, alexithymiques, empathie 

auto-rapportée et mémoire de travail). Puis, le deuxième chapitre de la thèse visait à 

étendre ces connaissances quant aux bases neuroanatomiques de la propension à 

l’empathie en étudiant les patrons de connectivité cérébrale qui la sous-tende, en fonction 

de diverses caractéristiques individuelles (c.-à-d., sexe et âge). Finalement, à la lumière 

des résultats obtenus dans les Chapitres 1 et 2, le troisième chapitre de la thèse visait à 

mieux définir le concept d’empathie et ses composantes, incluant les concepts d’habileté 

et de propension à l’empathie, puis à recenser et critiquer les outils employés pour les 

mesurer, et spécialement les questionnaires auto-rapportés. Dans son ensemble, la thèse 

a permis d’approfondir les connaissances théoriques de l’empathie, et plus précisément 

de l’habileté et de la propension à l’empathie, en investiguant l’influence de facteurs 

individuels et contextuels aux plans comportemental et cérébral, puis en révisant et 

critiquant les outils employés afin de mesurer l’empathie.  

 

Résumé et intégration des résultats de la thèse 

Chapitre 1 

Au moyen de deux études empiriques, le premier chapitre de la thèse visait d’abord à 

distinguer l’habileté et la propension à l’empathie au plan comportemental par la 

modulation de facteurs contextuels, afin d’évaluer la fluctuation de l’empathie dans une 

condition où elle est favorisée et, à l’inverse, lorsque d’autres processus pourraient entrer 

en compétition avec les ressources nécessaires à l’empathie. Pour répondre à cet objectif, 

dans la première étude, 59 participants ont complété une tâche comportementale où leurs 

niveaux d’empathie lors de l’observation de clips vidéo d’expressions faciales de douleur 

étaient comparés dans une condition d’observation passive et sous une instruction visant 

à encourager la résonance affective et la prise de perspective cognitive. Les résultats 

suggèrent que l'empathie pour la douleur physique augmente sous une consigne 

encourageant l'empathie comparativement à une condition d’observation passive. L’une 

des interprétations de ce résultat est qu’il est possible que certains individus aient un 

niveau d’empathie s’approchant de leur habileté à être empathique sous l’effet d’une 

consigne encourageant l’empathie (Keysers & Gazzola, 2014). Afin d’investiguer le niveau 

de changement pour chaque individu, une variable de changement relatif (niveau de 

changement entre les deux conditions sur le niveau de changement maximal pour cet 

individu) a été créée pour chaque participant. Celle-ci a permis de mettre en lumière que 

le niveau de changement observé entre les conditions n’est pas le même pour tous les 
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individus. En effet, le niveau d’augmentation d’empathie sous la consigne d’être 

empathique est corrélé positivement au niveau d’empathie dans la condition d’observation 

passive (résultat marginalement significatif) et aux traits d’empathie auto-rapportée au 

questionnaire Interpersonal Reactivity Index (IRI) (sous-échelles de prise de perspective et 

de préoccupation empathique), cette variable pouvant même prédire significativement le 

niveau de changement entre les conditions. À l’opposé, les individus présentant 

davantage de traits auto-rapportés psychopathiques, autistiques et alexithymiques sont 

moins sensibles à l’effet de la consigne.  

 

Une interprétation probable de ces résultats est que les individus ayant augmenté leur 

empathie aient de meilleures capacités de régulation émotionnelle, leur permettant ainsi 

de contrôler davantage le niveau d’empathie déployée, et même possiblement de 

s’approcher de leur habileté à être empathique (Berkman & Lieberman, 2009). À l’opposé, 

il est plausible qu’en raison de difficultés de régulation émotionnelle, les individus 

présentant des traits psychopathiques, autistiques et alexithymiques ne parviennent pas à 

moduler leur niveau d’empathie avec la consigne (Casey et al., 2013; Mazefsky et al., 

2013; Pandey et al., 2011). Un autre résultat concerne le fait que chez 28.8% des 

participants, l’instruction d’être empathique a eu l’effet inverse, c’est-à-dire qu’elle est 

associée à une diminution du niveau d’empathie comparativement à la condition 

d’observation passive. Ainsi, bien que la consigne puisse augmenter le niveau d'empathie 

rapporté pour certains individus, se rapprochant possible de leur habileté à être 

d'empathique, ce niveau maximal n'a définitivement pas été atteint pour tous les 

participants. Ainsi, la tâche informatisée qui a été créée afin de répondre aux objectifs de 

l’étude ne permet pas de distinguer l’habileté et la propension à l’empathie, puisque la 

mesure de l’habileté à l’empathie résulte de la combinaison optimale de plusieurs facteurs 

pouvant différer d'une personne à l'autre. Afin d’évaluer l’habileté à l’empathie, la tâche 

devrait être personnalisée pour chaque individu afin d’offrir un contexte optimal, ainsi 

qu’une cible favorable (p. ex., partenaire amoureux). La tâche est toutefois efficace pour 

une majorité d’individus afin de réguler leur empathie à la hausse et elle permet 

d’investiguer les caractéristiques individuelles associées à la propension à l’empathie.  

 

Dans la deuxième étude, 56 participants ont complété une tâche similaire à celle de la 

première étude, mais les conditions expérimentales étaient d’évaluer l’empathie lors 
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d’observation passive ou sous l’effet d’une charge cognitive, c’est-à-dire lors de la 

mémorisation d’une séquence de huit consonnes. Contrairement à l’hypothèse initiale, les 

résultats indiquent que l’empathie pour la douleur augmente sous l’effet d’une charge 

cognitive, mais de façon différentielle chez les hommes et les femmes, alors que le niveau 

d’empathie des hommes augmente davantage (résultat marginalement significatif). Cette 

augmentation était inattendue, puisque contradictoire à certaines études ayant observé 

une diminution du niveau d’empathie sous une charge cognitive (Bajouk & Hansenne, 

2019; Rameson et al., 2012). La création d’une variable de changement relatif a mis en 

évidence que les individus ayant de plus hauts scores d’empathie auto-rapportée dans la 

condition d’observation passive et ceux ayant de meilleures capacités de mémoire de 

travail ont moins de fluctuations entre les conditions. Cela suggère que l’empathie pourrait 

être moins automatique pour certains individus, dont les hommes, comparativement aux 

femmes et aux personnes ayant une forte propension à l’empathie, qui déploieraient le 

même degré d’empathie, peu importe le contexte. Un autre résultat obtenu dans les deux 

études du Chapitre 1 constitue l’association positive entre l’âge et la variable de 

changement relatif. Seules des spéculations peuvent être émises afin de l’interpréter, car 

la tranche d'âge des participants est très restreinte (plus de 80% des participants étaient 

âgés de 18 à 30 ans). Or, l’âge serait donc aussi un facteur influençant la propension à 

l’empathie, bien qu’il s’agisse d’une variable peu étudiée, la majorité des études étant 

réalisée sur de jeunes adultes.  

 

Une première hypothèse afin d’interpréter la hausse du niveau d’empathie sous l’effet 

d’une charge cognitive est que la nature de cette dernière interfère avec les capacités de 

mémoire de travail. Puisque l’empathie nécessite des processus affectifs et cognitifs, dont 

la régulation émotionnelle, il est possible que la charge cognitive ait surtout interféré avec 

la composante cognitive de l’empathie. Les niveaux d’empathie ainsi plus élevés sous 

l’effet de la charge cognitive pourraient donc être inexacts, étant le reflet d’une réponse de 

résonance affective non régulée, plutôt que d’une réponse empathique holistique (Tomova 

et al., 2017; Zaki et al., 2009). Une autre hypothèse est que l’empathie, comme d’autres 

processus psychologiques, pourrait se manifester selon une courbe en U-inversé (Shih & 

Lin, 2017). Dans la condition d’observation passive, les individus, dont les hommes et les 

individus plus âgés, pourraient être moins engagés dans la tâche, celle-ci étant plutôt 

facile en raison de l’aisance avec laquelle les expressions faciales de douleur sont 

perçues (Cui et al., 2017; Ibáñez et al., 2014). L’ajout d’une charge cognitive augmente le 



 
 

 
 

189 

degré de difficulté de la tâche, nécessitant ainsi un degré d’investissement 

supplémentaire. Cela pourrait avoir eu l’effet d’augmenter le niveau d’attention à l’égard 

des expressions faciales de douleur, résultant en une augmentation du niveau d’empathie 

dans la condition de la charge cognitive. Selon cette théorie, une charge cognitive trop 

élevée pourrait avoir l’effet opposé en étant nuisible à l’empathie, ce qui n’a toutefois pas 

été investigué dans le contexte de cette étude (Baddeley, 1992; Paas et al., 2004). Cette 

hypothèse expliquerait la stabilité relative des individus ayant de meilleures capacités de 

mémoire de travail, celles-ci n’ayant pas besoin de déployer des ressources cognitives 

supplémentaires sous la charge cognitive. Les individus ayant une forte propension à 

l’empathie auraient un changement relatif plus faible, puisqu’ils seraient déjà très investis 

dans la tâche dans la condition d’observation.  

 

Mis en commun, les résultats du Chapitre 1 suggèrent qu'une instruction 

encourageant l’empathie et, de façon surprenante, une charge cognitive peuvent 

augmenter l'empathie pour la douleur physique, mais pas pour les mêmes individus. Ces 

résultats nuancent et complémentent la littérature actuelle, en mettant en évidence 

l’interaction entre des facteurs individuels et contextuels, puis en soulignant que ces 

facteurs n’ont pas le même effet sur tous. Une consigne sollicitant l'empathie semble 

accroitre celle-ci pour les personnes ayant préalablement de bonnes dispositions 

empathiques, tandis qu'une charge cognitive renforce l'empathie chez les personnes pour 

lesquelles la propension empathique est sous-optimale. Ces résultats soulèvent des 

questionnements quant à l’automaticité de l’empathie, ainsi que la distinction entre 

l’habileté et la propension à l’empathie, qui seraient grandement tributaires de certaines 

caractéristiques individuelles, dont l’âge et le sexe, qui ont été identifiées au terme de ces 

deux études comportementales. Donc, à l’issue de ce chapitre, l’effet de ces variables sur 

la manifestation comportementale de la propension à l’empathie a été approfondi. Il 

demeure toutefois plusieurs interrogations, notamment quant aux substrats cérébraux qui 

sous-tendent la propension à l’empathie.  

 

Chapitre 2 

L’objectif principal du Chapitre 2 de la thèse était d’étendre les connaissances sur la 

manifestation comportementale de l’habileté et de la propension à l’empathie, et les 

facteurs individuels qui l’influencent, aux substrats cérébraux qui sous-tendent ces 
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concepts, afin de comprendre les mécanismes expliquant cette plus grande sélectivité 

dans le déploiement de l’empathie chez certains individus. Plus précisément, l’objectif était 

d’identifier les patrons de connectivité cérébrale fonctionnelle de la propension à 

l’empathie selon des traits individuels identifiés comme ayant une incidence sur celle-ci 

(c.-à-d., âge et sexe). Afin de répondre à cet objectif, la réponse hémodynamique 

cérébrale de 33 participants a été recueillie alors qu’ils étaient au repos dans un appareil 

d’IRM (les participants avaient préalablement été recrutés pour effectuer une tâche 

sollicitant des comportements prosociaux lors d’un paradigme d’exclusion sociale; 

Tousignant et al., 2018). Les groupes ayant une forte propension à l’empathie (c.-à-d., 

adultes et femmes) et une faible propension à l’empathie (c.-à-d., adolescents et hommes) 

ont été sélectionnés sur la base des résultats du Chapitre 1 et d’écrits antérieurs. Ces 

groupes sont présumés comme ayant une propension à l’empathie distincte, considérant 

le fait que les hommes et les adolescents sont plus sensibles aux facteurs contextuels et 

aux aspects motivationnels dans l’expression de leur empathie (Jie et al., 2019a; 

Tousignant et al., 2018; Blakemore, 2012; Lewis et al., 2011). Il y a des évidences d’un 

déséquilibre entre les composantes affectives et cognitives de l’empathie chez les 

hommes (résultats inconsistants, mais possiblement moins de partage affectif; Christov-

Moore et al., 2014) et les adolescents (développement normal prolongé de la composante 

cognitive de l’empathie et du réseau de la mentalisation; Tousignant et al., 2018; 

Blakemore, 2012; Crone & Dahl, 2012). Ces groupes étaient donc tout indiqués afin 

d’investiguer les patrons de connectivité cérébrale issus de l'insula antérieure (AI) et du 

cortex préfrontal dorsomédian (dmPFC), des régions clés respectivement dans le réseau 

de la saillance (SN), sous-tendant la composante affective de l’empathie, et le réseau par 

défaut (DMN), sous-tendant la composante cognitive de l’empathie.  

 

En ce qui a trait aux différences sexuelles, au plan comportemental, les résultats au 

questionnaire d’empathie auto-rapporté (IRI) indiquent que les hommes rapportent moins 

de préoccupation empathique (composante affective de l’empathie) que les femmes. À ce 

point-ci, une intégration est de mise avec les résultats obtenus au Chapitre 1 afin 

d’interpréter ces différences sexuelles dans l’empathie. En effet, ce résultat est 

partiellement cohérent avec ceux du Chapitre 1, alors que des différences d’empathie ont 

été retrouvées entre les hommes et les femmes dans les deux conditions expérimentales 

de l’étude 2, ainsi que sur l’ensemble des questionnaires, tandis qu’aucune différence n’a 

été retrouvée dans l’étude 1. Cette inconsistance dans les résultats obtenus est en ligne 
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avec la littérature existante, puisque les résultats concernant les différences sexuelles 

dans l’empathie sont hétérogènes (p. ex., Baez et al., 2017; Batchelder et al., 2017; 

Christov-Moore et al., 2014). Au Chapitre 1, la tendance des hommes à augmenter 

davantage leur empathie pour les expressions faciales de douleur sous l’effet de la charge 

cognitive comparativement aux femmes constitue un résultat intéressant et novateur, 

puisque cette variable n’a jamais fait l’objet d’une telle investigation. Une interprétation 

possible de ces différences sexuelles sur des mesures auto-rapportées d’empathie est 

qu’elles pourraient refléter un biais inconscient d’adhérer aux stéréotypes de genres, selon 

lesquels les femmes sont émotives et sensibles, des caractéristiques compatibles avec 

l’empathie, mais qui ne sont pas attribuées aux hommes (Baez et al., 2017; Lewis et al., 

2011; Klein & Hodges, 2001; Ickes et al., 2000; Eisenberg & Lennon, 1983). Il est donc 

possible que les hommes se retiennent dans leur évaluation de l’empathie dans la 

condition d’observation passive, mais qu’ils ne possèdent plus les ressources cognitives 

nécessaires à cette inhibition de leur empathie sous l’effet de la charge cognitive (Baez et 

al., 2017; Lopez-Saéz et al., 2008; Paas et al., 2004; Prentice & Carranza, 2002). Ainsi, la 

charge cognitive pourrait avoir l’effet de permettre aux hommes de manifester leur niveau 

d’empathie réel, plutôt que d’augmenter celle-ci (Baez et al., 2017; Michalska et al., 2013). 

Les hommes seraient donc plus sensibles aux facteurs contextuels lors de l’expression de 

leur empathie (Jie et al., 2019a; Lewis et al., 2011; Singer et al., 2006; Andreoni & 

Vesterlund, 2001). L’empathie pourrait donc être moins automatique pour eux et ils 

compteraient davantage sur les processus cognitifs de l’empathie afin de faire leurs 

évaluations (Moriguchi et al., 2014). L’influence précise du sexe du l’empathie demeure 

inconnue à ce jour, bien que ces résultats suggèrent une influence sur la propension à 

l’empathie.   

 

Au Chapitre 2 de la thèse, les adolescents rapportent moins de prise de perspective 

(composante cognitive de l’empathie) comparativement aux adultes sur l’IRI. Une 

intégration entre les résultats obtenus aux Chapitres 1 et 2 est nécessaire afin de réfléchir 

quant à l’implication de l’âge sur l’empathie. L’adolescence est une période marquée de 

changements socio-affectifs et il est intéressant d’y investiguer l’empathie en raison de 

l’asynchronie dans le développement des composantes affective et cognitive (Riva et al., 

2018). La composante affective de l’empathie se développerait pleinement durant 

l’enfance, tandis que la composante cognitive poursuivrait son développement bien au-

delà de cette période (Tousignant et al., 2017; Blakemore, 2012). Les résultats obtenus 
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concernant les scores plus faibles des adolescents à la sous-échelle de prise de 

perspective de l’IRI appuient cette théorie. Toutefois, des performances similaires ont été 

obtenues à la tâche de mentalisation. Cela vient nuancer la littérature portant sur le 

développement de l’empathie, en suggérant que les adolescents possèderaient la 

capacité à inférer les émotions et états mentaux d’autrui, mais qu’ils auraient une moindre 

propension à le faire au quotidien, ayant besoin de contextes plus saillants et motivants (p. 

ex., Tousignant et al., 2017; Crone & Dahl, 2012; Dumontheil et al., 2010). Au-delà de 

l’adolescence, les résultats du Chapitre 1 indiquent une plus grande fluctuation de 

l’empathie entre les conditions avec l’âge, tant pour la consigne encourageant l’empathie 

que pour la charge cognitive. Une hypothèse évoquée est que les gens deviendraient plus 

sélectifs sur le déploiement de leur empathie avec l'âge, jusqu’à l’atteinte d’un 

« maximum ». Une étude a montré que les changements d’empathie qui surviendraient 

avec l’âge s’illustreraient sur une courbe en U-inversé, avec un maximum atteint entre 50 

et 60 ans (O'Brien et al., 2013). L’empathie diminuerait ensuite avec le vieillissement, et 

particulièrement la composante cognitive, tandis que la composante affective serait 

préservée (Riva et al. 2018; Beadle & Vega, 2019). 

 

Au plan cérébral, les patrons de connectivité cérébrale fonctionnelle sont très distincts 

entre les groupes. La connectivité cérébrale fonctionnelle du dmPFC en covariation avec 

le score de la sous-échelle de prise de perspective de l’IRI est positivement associée à 

quelques régions du réseau par défaut chez les adultes et les femmes. Ce patron diffère 

toutefois de celui observé chez les adolescents et les hommes, chez qui des covariations 

négatives et diffuses sont observées dans de multiples régions du cerveau, incluant des 

régions associées à la composante cognitive de l’empathie (p. ex., cortex cingulaire 

postérieur, précunéus, jonction temporo-pariétale), mais aussi des régions impliquées 

dans la composante affective de l’empathie (p. ex., AI). Cela suggère que les individus 

ayant une forte propension à l’empathie auraient une connectivité cérébrale qui sous-tend 

la composante cognitive de l’empathie plus spécifique et efficace, contribuant 

possiblement à l’optimisation de celle-ci au quotidien. À l’opposé, les patrons retrouvés 

chez les adolescents et les hommes suggèrent moins d'intégration au sein et entre les 

réseaux cérébraux supportant la composante cognitive de l'empathie, pouvant contribuer à 

une moins bonne automatisation de ce processus. Ces résultats, indiquant notamment 

une différence dans le traitement cérébral de l’empathie entre les hommes et les femmes, 

sont forts intéressants lorsque mis en relation avec les résultats comportementaux 
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préalablement discutés. Il n’est pas possible de se prononcer à savoir si les différences 

comportementales, indiquant que les hommes rapportent moins d’empathie que les 

femmes à l’IRI, s’expliquent par les différences dans la réponse cérébrale ou si cette 

dernière est plutôt le reflet des différences comportementales (van den Heuvel et al., 

2010). Il est plausible que ces deux hypothèses s’interinfluencent considérant la prémisse 

de base de la connectivité cérébrale, soit que les régions qui interagissent lors de 

certaines tâches s’associent pour former un réseau fonctionnel au repos (van den Heuvel 

et Sporns, 2013; Biswal, 2012). Or, pris plus largement, ces résultats suggèrent que les 

stéréotypes et normes sociales imposés aux individus, et plus particulièrement aux 

hommes dans ce cas-ci, aient le potentiel de moduler la réponse empathique sur le plan 

comportemental, mais aussi cérébral. Ce constat est notable considérant l’importance de 

l’empathie dans l’affiliation sociale et la réussite interpersonnelle en société (Riess, 2017).  

 

En plus des différences observées quant à la connectivité cérébrale fonctionnelle du 

dmPFC, des différences de groupe sont également observées entre les adolescents et les 

adultes quant à la connectivité cérébrale fonctionnelle de l'AI en covariation avec la sous-

échelle de préoccupation empathique de l’IRI. Les adolescents présentent un patron de 

corrélations négatives avec des régions du DMN, tandis que les adultes présentent une 

association positive entre l’AI et le dmPFC. Ces résultats appuient l’importance de la 

communication entre les régions impliquées dans à la composante affective de l’empathie 

et les régions préfrontales qui sous-tendent la composante cognitive de l’empathie et la 

régulation émotionnelle (Christov-Moore et al., 2020; Wang et al., 2017). Une hypothèse 

est que ces patrons de connectivité cérébrale soient le reflet de processus de régulation 

émotionnelle moins efficaces chez les adolescents. En effet, les corrélations négatives 

entre l'AI et le gyrus frontal inférieur, ainsi que le cortex préfrontal dorsolatéral appuient 

cette hypothèse, puisque ces régions sont essentielles pour la régulation émotionnelle 

(Naor et al., 2020; Jauniaux et al., 2019; Gross, 2015). Ainsi, tel que suggéré par certains 

auteurs, l’empathie constituerait possiblement un processus fondamentalement affectif, 

mais son bon fonctionnement serait dépendant de processus cognitifs et de régulation 

émotionnelle plus contrôlés (Stietz et al., 2019; Kanske, 2018; de Waal & Preston, 2017). 

Les régions associées à la composante affective de l’empathie pourraient être liées à 

l’habileté à l’empathie, alors que la relation de celles-ci avec les régions préfrontales serait 

associée à la propension à l’empathie.  
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Les résultats du Chapitre 2 permettent d’approfondir les résultats comportementaux 

du Chapitre 1 en appuyant l’hypothèse qu’une faible propension à l’empathie au plan 

comportemental se reflète aussi dans l’activité intrinsèque du cerveau (van den Heuvel et 

a., 2010). Plus particulièrement, ils soulèvent l’importance de l’interaction entre le circuit 

de la saillance et le circuit par défaut afin d’avoir une réponse empathique optimale, de 

même que le rôle de l’AI comme une région clé dans l’intégration d’informations provenant 

de différents réseaux (Cottam, 2018). Ces résultats montrent l’influence de facteurs 

individuels, incluant l’âge et le sexe, sur la propension à l’empathie sur les plans 

comportemental et cérébral. Les résultats du Chapitre 2 ont également permis d’explorer 

le neurodéveloppement normal de la propension à l’empathie de l’adolescence à l’âge 

adulte, ce qui constituait un sous-objectif de la thèse.  

 

Chapitre 3 

Les résultats des Chapitres 1 et 2 soulèvent les influences comportementales et 

cérébrales de facteurs individuels et contextuels sur l’habileté et la propension à 

l’empathie, ajoutant des évidences empiriques à l’idée que l’empathie est un concept 

malléable. Ces chapitres illustrent également la difficulté de distinguer les concepts 

d’habileté et de propension à l’empathie, et particulièrement la complexité inhérente à leur 

évaluation. Il importe pourtant de parvenir à mesurer et distinguer les déficits propres à 

chacun de ces concepts afin de mettre en place des interventions adaptées à ceux-ci. Or, 

cela est compliqué d’une part par la confusion entourant la définition et la modélisation de 

l’empathie et de ses composantes, et d’autre part par le fait qu’il n’est pas clair à ce jour si 

les outils employés pour mesurer l’empathie permettent de mesurer l’habileté et/ou la 

propension à l’empathie. L’objectif principal du Chapitre 3 était donc de mieux définir 

l’empathie et ses composantes, et principalement les concepts d’habileté et de propension 

à l’empathie, puis de dresser une revue critique des mesures employées pour les évaluer.  

 

L’empathie et les composantes retrouvées dans la majorité des définitions et modèles 

théoriques de l’empathie (c.-à-d., composante sensorimotrice, perception et/ou 

reconnaissance d’émotions, résonance affective et/ou contagion émotionnelle, 

mentalisation et/ou théorie de l’esprit, prise de perspective, régulation émotionnelle, 

préoccupation empathique et compassion, comportements d’aide) ont été définies selon 

écrits récents (p. ex. Stietz et al., 2019; Hall & Schwartz, 2018; Cuff et al., 2016). La 
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définition de concepts connexes à l’empathie, incluant l’habileté et la propension à 

l’empathie, a également été incluse (c.-à-d., empathie dispositionnelle vs situationnelle, 

justesse empathique). Puis, une description et une critique des différentes méthodes 

employées afin d’évaluer l’empathie, soient les questionnaires auto-rapportés, les 

mesures comportementales, psychophysiologiques et de neuroimagerie (c.-à-d., 

IRM/IRMf, EEG, réponse galvanique de la peau, rythme et variabilité cardiaques, 

électromyographie, oculométrie) ont été effectuées. Cette section explique l’utilité de ces 

méthodes afin d’évaluer les diverses composantes de l’empathie, incluant les notions 

d’habileté et de propension à l’empathie. Cela s’avère donc très informatif pour de futurs 

investigateurs de l’empathie, et permet de faire une réflexion quant à l’apport de ces outils 

dans la mesure de l’habileté et de la propension. En effet, outre les quelques mesures 

comportementales évaluant la justesse empathique ou certaines composantes spécifiques 

de l’empathie (p. ex., reconnaissance d’expressions faciales), la vaste majorité des outils, 

incluant ceux employés dans la thèse, semble mesurer la propension à l’empathie plutôt 

que l’habileté (Mackes et al., 2018; Coll et al., 2017; Zaki et al., 2009; Ickes et al., 1990). 

En effet, bien que les mesures neurophysiologiques de l’empathie soient plus objectives et 

moins sujettes à des biais de désirabilité sociale que les mesures auto-rapportées 

(Neumann & Westbury, 2011), elles évaluent la réponse physiologique de l’individu qui est 

tributaire de la propension à l’empathie. Ces mesures captent la force de l’engagement 

des systèmes sympathiques et/ou parasympathiques en réponse à des stimuli sollicitant 

l’empathie, mais pas la capacité maximale de l’individu à engager ceux-ci.  

 

Les questionnaires constituent les outils les plus utilisés dans la mesure de l’empathie 

(Hall & Schwartz, 2018). Une revue des questionnaires a été effectuée afin de valider les 

composantes de l’empathie et les concepts connexes qui sont réellement mesurés dans 

ceux-ci. Un dépistage de 6014 articles a été fait, menant à l’inclusion de 36 questionnaires 

qui ont été codifiés de façon indépendante par deux évaluatrices (fiabilité interjuge de 

92.6%). Chaque item de chaque questionnaire a été évalué afin d’indiquer les 

composantes de l’empathie évaluées, la mesure de l’habileté ou la propension à 

l’empathie, la mesure de l’empathie dispositionnelle ou situationnelle, et la mesure ou non 

de la justesse empathique. Les résultats les plus saillants constituent le fait que la 

composante cognitive de l’empathie est la plus évaluée par les questionnaires, suivi de la 

composante affective, tandis que la composante sensorimotrice est la moins évaluée. 

Certains questionnaires sont d’ailleurs plus exhaustifs que d’autres quant aux 
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composantes qu’ils évaluent (p. ex., Empathy Component Questionnaire, Social Empathy 

Index; Batchelder et al., 2017; Segal et al., 2012). Un premier constat est qu’il existe un 

net manque de cohésion entre les composantes de l’empathie qui sont évaluées d’un 

questionnaire à l’autre. D’ailleurs, concernant l’habileté et la propension à l’empathie, les 

résultats indiquent que 94.4% des questionnaires incluent des items évaluant la 

propension à l’empathie contre 55.6% visant l’habileté à l’empathie, alors qu’en moyenne 

79.7% des items évaluent la propension à l’empathie. Pourtant plusieurs auteurs 

considèrent l’empathie comme une capacité (p. ex., Riess, 2015; Palmese & Schmidt, 

2013; Lamm et al., 2007; Singer, 2006; Decety & Jackson, 2004; Batson et al., 1987). Un 

second constat est que plusieurs items n’évaluent pas les construits suggérés. D’ailleurs, 

88.9% des questionnaires évaluent des construits autres que l’empathie. Tous ces 

éléments incitent donc à la prudence dans la sélection et l’utilisation de ce type de 

mesure, mais aussi dans les interprétations qui peuvent être tirées de ces outils. Un arbre 

de décision afin d’aider les individus dans le choix d’un questionnaire est également 

proposé. Celui-ci est accompagné d’un tableau regroupant plusieurs renseignements sur 

l’ensemble des questionnaires évalués.  

 

Finalement, le Chapitre 3 permet d’avancer la discussion entourant la terminologie et 

la définition de l’empathie, ainsi que sa mesure. Des recommandations et solutions 

potentielles sont également proposées afin d’établir une proposition théorique 

convaincante de l’empathie, ce qui permettrait d’en améliorer la mesure et les 

interventions afin de l’optimiser. Cette discussion a d’ailleurs été approfondie dans les 

sections Contributions de la thèse et Limites et perspectives futures de la thèse.  

 

Contributions de la thèse 

La thèse visait à explorer les concepts d’habileté et de propension à l’empathie, mais 

aussi à approfondir les connaissances quant à ses substrats comportementaux et 

cérébraux. Les deux premiers chapitres de la thèse ont permis d’approfondir 

empiriquement les connaissances quant aux facteurs contextuels et individuels qui 

affectent l’empathie, ainsi qu’aux patrons de connectivité cérébrale qui sous-tendent la 

propension à l’empathie. Le troisième chapitre constitue une vaste revue de la littérature 

critique afin d’explorer comment l’empathie est mesurée et quelles sont les composantes 

qui font généralement l’objet des questionnaires, incluant les concepts d’habileté et de 
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propension à l’empathie. Mis en commun, les trois chapitres de la thèse permettent 

d’approfondir les connaissances théoriques, méthodologiques et empiriques de 

l’empathie, ses composantes, les concepts d’habileté et de propension, ainsi que les 

facteurs qui l’affectent. Ils permettent aussi d’ajouter certaines variables à considérer dans 

l’étude de l’empathie, puis ouvrent une piste de réflexion quant à la définition de l’empathie 

et le modèle théorique qui l’encadre en neurosciences cognitives et sociales. La thèse 

offre également des apports méthodologiques, alors que les résultats issus de la thèse, de 

même que les éléments théoriques discutés, notamment l’arbre de décision des différents 

questionnaires d’empathie, aideront les futurs investigateurs dans le domaine. Finalement, 

des contributions cliniques peuvent également émaner de la thèse.  

 

Contributions théoriques 

Qu’est-ce que l’empathie? L’une des premières questions qui est encore discutée et 

débattue dans le domaine des neurosciences cognitives et sociales constitue la définition 

même de l’empathie. Tel que discuté dans l’Introduction générale de la thèse, la nature 

même de l’empathie ne fait pas consensus, ce qui conduit inévitablement à une multitude 

de définitions du concept, bien qu’une majorité d’auteurs conçoit qu’il s’agit d’un processus 

affectif et cognitif (Eklund & Meranius, 2020). La définition de l’empathie utilisée dans la 

thèse s’approche de celle qui a été proposée par Cuff et ses collaborateurs (2016) :  
L’empathie est une réponse émotionnelle (affective), dépendante de l’interaction entre 

les dispositions de l’individu et les influences situationnelles. Les processus 

empathiques sont enclenchés automatiquement, mais sont aussi modulés par des 

processus descendants contrôlés. L’émotion résultante est similaire à la perception 

(directement vécue ou imaginée) et la compréhension (empathie cognitive) qu’a 

l’individu du stimulus émotionnel, tout en reconnaissant que la source de l’émotion est 

extérieure à soi (Traduction libre).  

 

Cette définition a été conçue sur la base d’une importante revue de littérature 

regroupant 43 définitions de l’empathie, majoritairement issues de la psychologie et des 

neurosciences cognitives et sociales. À la lumière de la revue de littérature effectuée dans 

l’ensemble des chapitres de la thèse et des résultats empiriques obtenus, une adaptation 

de cette définition est proposée :  
L’empathie est la réaction sensorimotrice, affective et cognitive d’un individu qui 

découle de la perception, reconnaissance, et déduction de l’état affectif et cognitif 
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d’autrui (cible). Elle permet donc de comprendre et de partager, à un certain degré, 

l’expérience émotionnelle et la perspective d’autrui, tout en reconnaissant que la 

source de l’émotion est extérieure à soi. L’empathie se manifeste sous forme de 

cascade; c’est-à-dire d’abord par des processus sensorimoteurs et affectifs qui sont 

surtout automatiques, puis par des processus cognitifs qui sont plus contrôlés. Des 

processus de régulation émotionnelle sont également enclenchés afin de moduler ces 

derniers et d’y maintenir un équilibre pour de ne pas être envahi ou trop détaché par 

rapport à la cible.  

 

Chaque individu possède une certaine habileté à l’empathie, c’est-à-dire un niveau 

maximum d’empathie. Un individu déploiera plus ou moins son habileté à être 

empathique, selon le contexte et la cible, et sa tendance à utiliser son habileté à être 

empathique constitue la propension à l’empathie. Ainsi, le niveau d’engagement des 

différentes composantes de l’empathie pour une cible spécifique et dans un certain 

contexte est dépendant de l’habileté à l’empathie, et est fonction de la propension à 

l’empathie d’un individu, celle-ci agissant comme un filtre. La réponse empathique 

fluctue au fil de la communication verbale et non verbale entre l’individu et la cible, 

puisqu’il s’agit d’une réponse interactive et dynamique. 

 

Selon la définition proposée, l’empathie nécessite des processus sensorimoteurs (c.-

à-d., correspondance physiologique et imitation motrice), affectifs (c.-à-d., résonance 

affective et contagion émotionnelle), cognitifs (c.-à-d., perception et reconnaissance 

d’émotions, mentalisation ou théorie de l’esprit, et prise de perspective) et de régulation 

émotionnelle. Ensemble ces composantes peuvent éliciter d’autres processus notamment 

de la préoccupation empathique/motivation prosociale ou de la détresse personnelle, qui 

eux peuvent mener à des comportements d’aide ou d’évitement. Selon la définition 

proposée, ces processus s’enclenchent sous forme de cascade, c’est-à-dire 

successivement. Leur niveau d’engagement serait filtré par la combinaison de l’habileté et 

de la propension à l’empathie de l’individu, qui seraient déterminées par des 

caractéristiques individuelles et fluctueraient au cours de la vie. Bien que ces 

composantes n’aient pas toutes la même importance dans la réponse empathique de 

l’individu, elles coexistent et doivent être évoquées afin de considérer une réponse comme 

étant empathique. Par exemple, un individu qui ferait des inférences adéquates quant à 

l’état affectif et mental de la cible, et qui adopterait un comportement d’aide en 

conséquence, mais sans aucun partage sensorimoteur ou affectif de cet état ne serait pas 
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considéré empathique, mais plutôt comme ayant fait preuve de mentalisation. Cette 

cascade empathique sera décrite plus amplement à la section Proposition d’un nouveau 

modèle d’empathie. 

 

Révision des concepts d’habileté et de propension à l’empathie. 

Habileté à l’empathie. Plusieurs auteurs réfèrent à l’empathie comme étant une 

capacité (p. ex., Riess, 2015; Palmese & Schmidt, 2013; Lamm et al., 2007; Singer, 2006; 

Decety & Jackson, 2004; Batson et al., 1987). Cette terminologie implique que chaque 

personne possèderait une certaine habileté pour chacune de ces composantes de 

l’empathie (Keysers & Gazzola, 2014; Keysers et al., 2014), soit une capacité maximale à 

exprimer celles-ci dans un contexte idéal et avec une cible optimale. Cette habileté serait 

également susceptible à d’autres caractéristiques individuelles (p. ex., traits de 

personnalité, sexe, âge). L’habileté à l’empathie ainsi définie constituerait donc un concept 

théorique, puisqu’en contexte expérimental il s’avère difficile de la mesurer. En effet, cela 

impliquerait de mesurer chacune des composantes de l’empathie séparément, dans tous 

les contextes et avec toutes les cibles possibles, afin de déterminer la combinaison 

maximale des diverses composantes de l’empathie pour un individu spécifique. Bien que 

cette idée soit intéressante, les résultats de la thèse et les réflexions qui en émergent 

remettent en question la nécessité de mesurer le maximum d’empathie dont un individu 

est capable, sachant qu’il est peu fréquent de se retrouver dans le contexte idéal. En effet, 

l’empathie généralement déployée par un individu est plutôt tributaire de sa propension à 

l’empathie. Ainsi, la notion d’habileté à l’empathie pourrait être revue et considérée plutôt 

comme la présence ou l’absence de capacité empathique chez un individu. Dans leur 

revue quantitative et critique de la littérature portant sur la conceptualisation et la mesure 

de l’empathie, Hall & Schwartz (2018) suggèrent l’utilisation d’un arbre de décision tel 

celui-ci : 1) l'individu possède-t-il l’habileté à l’empathie (oui ou non)?, 2) si oui et qu’il se 

retrouve dans une situation où l’empathie est nécessaire, l'individu remarque-t-il qu'un 

comportement empathique est nécessaire (oui ou non)? 3) si oui, l'individu adopte-t-il un 

tel comportement (oui ou non)? et 4) si oui, ce comportement est-il adéquat et quels sont 

ses effets sur la cible empathique? Les deux premières étapes de cet arbre de décision 

constitueraient donc l’évaluation de l’habileté à l’empathie, la troisième étape évaluerait la 

propension à l’empathie, tandis que la quatrième étape serait plutôt une mesure 

d’efficacité d’un comportement prosocial suivant l’empathie.  
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Or, l’utilisation de cet algorithme implique une mesure préalable de l’habileté à 

l’empathie. Une avenue prometteuse à cet effet serait de s’attarder à la justesse 

empathique (empathic accuracy) de l’observateur, tel que suggéré au Chapitre 3 de la 

thèse (Coll et al., 2017; Zaki et al., 2009). Tel que préalablement discuté, le 

développement d’une telle mesure représente un défi de taille auquel devront s’attarder 

les études futures (Hall & Schwartz, 2018). En effet, bien que des mesures de 

performances existent pour certaines composantes de l’empathie (p. ex., reconnaissance 

d’émotion, mentalisation de la BICS; Thibaudeau et al., 2018; Achim et al., 2012), elles 

sont plus difficiles à développer pour d’autres composantes (p. ex., résonance affective, 

composante sensorimotrice). Un exemple de tâche consiste à ce que l’observateur évalue 

le niveau de douleur de la cible, cette dernière ayant préalablement fait une évaluation 

subjective de son propre niveau de douleur (Issner et al., 2012). D’autres tâches exigent 

que l’observateur fournisse des jugements continus sur l’état d’une cible pendant un clip 

vidéo, la cible ayant elle-même déjà fait la même tâche sur son propre état (p. ex., 

Empathic accuracy Task; Ickes et al., 1990). Ainsi, la congruence entre les évaluations de 

la cible et de l’observateur peut être validée. Une étude récente a d’ailleurs adapté une 

tâche de justesse empathique afin de valider la congruence de l’activation cérébrale entre 

l’observateur et l’individu, s’approchant ainsi d’une mesure d’habileté à la résonance 

affective (Mackes et al., 2018).  

 

Propension à l’empathie. Advenant qu’une personne possède l’habileté nécessaire 

afin d’être empathique, l’ensemble des caractéristiques de cet individu et son habileté à 

l’empathie affecteraient ensuite sa propension à être empathique, soit sa tendance à plus 

ou moins utiliser sa propre habileté dans diverses situations (Keysers & Gazzola, 2014). 

La réponse empathique d’un individu ne pourrait donc pas être plus élevée que son niveau 

d’habileté (Keysers & Gazzola, 2014), et sa propension à être empathique jouerait le rôle 

d’un filtre dans la cascade empathique. La propension à l’empathie déterminerait donc le 

degré avec lequel les différentes composantes de l’empathie s’enclenchent dans une 

situation et avec une cible donnée.  

 

Les résultats des Chapitres 1 et 2 offrent des appuis aux concepts d’habileté et de 

propension à l’empathie. Considérant la notion partagée par plusieurs chercheurs comme 

quoi l’empathie est un concept fondamentalement affectif (p. ex., Stietz et al., 2019; 
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Kanske, 2018; Brown et al., 2017; Reiter et al., 2017; de Vignemont & Singer, 2006), il est 

probable que l’habileté à l’empathie soit davantage affective plutôt que cognitive. Selon 

cette notion, la capacité de partage sensorimoteur et affectif constituerait le canevas de 

base de l’empathie des individus. Les individus possèderaient aussi une capacité 

maximale pour la composante cognitive de l’empathie, soit afin de comprendre et de 

prendre la perspective de la cible. Au plan cérébral, l’habileté à être empathique serait 

donc sous-tendue par des réseaux cérébraux tel le circuit de la saillance. Une personne 

ne pourrait donc pas être plus empathique que l’engagement du circuit de la résonance 

affective, mais le circuit de la mentalisation pourrait le moduler. De son côté, la propension 

à l’empathie serait davantage associée à la composante cognitive de l’empathie, ainsi qu’à 

la régulation émotionnelle. Au plan cérébral, elle fluctuerait selon la connectivité entre le 

circuit de la saillance et le circuit de la mentalisation. Cette théorie est cohérente avec 

l’idée d’une modulation de processus affectifs et quasi automatiques ascendants (c.-à-d., 

bottom-up), par des processus cognitifs et davantage contrôlés descendants (c.-à-d., top-

down) (Christov-Moore et al., 2020; Christov-Moore et al., 2017; de Waal & Preston, 2017; 

Decety & Jackson, 2004). Selon cette hypothèse et les résultats obtenus dans la thèse, 

les adolescents et les adultes diffèreraient majoritairement quant à la propension à 

l’empathie, c’est-à-dire que les adolescents seraient plus sélectifs quant aux contextes 

pour lesquels ils déploient leur empathie (Tousignant et al., 2018; Dumontheil et al., 2010). 

En contrepartie, il est difficile de statuer quant à la nature des différences sexuelles dans 

l’empathie, de par le manque de cohérence dans la littérature et au sein même des études 

de la thèse, bien qu’une distinction quant à la propension à l’empathie entre les hommes 

et les femmes soit également suggérée (Baez et al., 2017; Christov-Moore et al., 2014).  

 

Proposition d’un nouveau modèle d’empathie. Tel que précédemment mentionné, 

les écrits recensés, de même que les résultats obtenus dans les trois chapitres de la 

thèse, ont permis d’approfondir les connaissances sur l’empathie sur les plans théorique 

et expérimental. Il a été possible de constater que les opinions sont encore divergentes 

quant à la définition de l’empathie et de ses composantes, ce pour quoi il existe plusieurs 

modèles théoriques (p. ex., de Waal & Preston, 2017; Ferguson, 2016; Bird & Viding, 

2014; Batson, 2011; Decety & Moriguchi, 2007; Decety & Jackson, 2004; Preston & de 

Waal, 2002). Ces modèles ont chacun une vision unique des composantes de l’empathie 

et de la façon dont elles se déploient. En général, trois considérations sont mises de 

l’avant dans les modèles théoriques, soient les mécanismes par lesquels l’empathie se 
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déploie, la modulation des émotions et de l’intensité de l’empathie, puis la réponse 

empathique (c.-à-d., l’expression de l’empathie ou les comportements qui devraient être 

exécutés). Parmi les modèles proposés, celui de De Waal & Preston (2017) est fort 

intéressant et compare l’empathie à un modèle de poupées Russes, c’est-à-dire avec des 

mécanismes de perception-action (imitation motrice et contagion émotionnelle) au centre, 

desquels découle la préoccupation empathique, puis la prise de perspective et l’aide 

ciblée, qui nécessitent des processus cognitifs supérieurs, de la régulation émotionnelle et 

la distinction soi-autrui. Ce modèle conçoit également l’empathie comme étant un 

processus d’interaction entre la cible et l’observateur, c’est-à-dire que ce dernier perçoit 

l’émotion de la cible, la partage à un certain degré tout en s’autorégulant afin de ne pas se 

laisser envahir par l’émotion d’autrui. L’observateur peut ensuite envoyer une certaine 

forme de consolation à la cible, tel un comportement d’aide adapté à la situation, ayant 

comme objectif d’apaiser son émotion. Cette consolation peut avoir comme effet pour 

l’observateur d’être soulagé et de se sentir récompensé (de Waal & Preston, 2017). Ce 

modèle suggère également que les expériences passées de l’observateur peuvent affecter 

son empathie, de même que la justesse de ses jugements empathiques, c’est-à-dire que 

celle-ci serait plus grande dans les circonstances où la situation vécue par la cible aurait 

une plus grande familiarité et similarité à une expérience vécue par l’observateur.  

 

Le modèle d’empathie proposé dans la thèse s’inspire de ce modèle, ainsi que de 

celui de Decety & Jackson (2004), en incluant des composantes similaires. Toutefois, la 

nécessité de proposer un nouveau modèle émerge du fait que certains éléments 

n’apparaissent pas dans les modèles actuels (p. ex., habileté et propension à l’empathie). 

De plus, le modèle proposé se démarque par une conceptualisation différente de 

l’interaction entre les composantes de l’empathie, ainsi que par la considération d’autres 

facteurs individuels, relationnels et contextuels qui affectent la propension à l’empathie. Le 

modèle est présenté en trois volets. D’abord, l’un des éléments mis de l’avant par le 

modèle de De Waal & Preston (2017) est de concevoir l’empathie comme une réponse 

dynamique, c’est-à-dire qui n’est pas statique et ne se limite pas à la simple réaction de 

l’observateur face aux émotions de la cible. Cette notion d’interaction est centrale au 

modèle actuel, puisque l’empathie y est conçue comme une boucle interactive et 

dynamique, impliquant au moins deux individus. Le premier volet du modèle constitue 

donc l’initiation de l’interaction empathique entre deux individus, ainsi que les différents 

facteurs qui peuvent affecter l’empathie (voir Figure 13). Le modèle est d’ailleurs plus 
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complet à cet égard que ceux retrouvés dans la littérature à ce jour. Ensuite, dans le 

deuxième volet, le modèle est présenté de façon simplifiée, c’est-à-dire avec seulement la 

notion d’empathie et ses composantes (voir Figure 14). Finalement, dans le troisième 

volet, le modèle est présenté de façon détaillée, incluant les réactions et actions possibles 

de l’observateur à la suite d’une réponse empathique, jusqu’à la rétroaction vers la cible 

(voir Figure 15). Le modèle proposé est donc conçu afin d’être plus exhaustif que ceux 

existants jusqu’à maintenant, décortiquant davantage les composantes de l’empathie. 

Ainsi, en plus de permettre une compréhension holistique du phénomène d’empathie, il 

pourrait permettre à des investigateurs d’établir où se situent les déficits d’un individu afin 

d’élaborer des interventions plus ciblées.  

 

Individus impliqués. Tel que précédemment mentionné, l’empathie implique 

minimalement deux individus. Au fil de l’interaction empathique, ces derniers auront tous 

deux des réactions et des comportements qui influenceront les réactions et 

comportements subséquents. Ces individus sont : 1) la Cible empathique et 2) 

l’Observateur (voir la Figure 14 pour une représentation de la première partie du modèle 

proposé). La cible empathique représente l’individu qui exprime des informations socio-

émotionnelles, sous forme de signaux verbaux et/ou non verbaux afin de transmettre son 

état affectif à l’observateur. Cet individu peut être une personne réelle, un personnage fictif 

de film, de roman, de pièce de théâtre, un personnage virtuel ou même un animal. 

L’observateur constitue la personne chez qui l’empathie est suscitée par la réception et 

l’interprétation des informations socio-émotionnelles transmises par la cible. Le dialogue et 

la communication (verbale et non verbale) entre ces deux individus sont nécessaires afin 

de provoquer et de moduler l’empathie (Corretjer, et al., 2020).  

 

Facteurs qui affectent l’empathie. Or, avant même la transmission et la réception des 

informations socio-émotionnelles de la cible, une multitude de facteurs sont susceptibles 

de teinter la perception et l’interprétation de celles-ci par l’observateur. Ces facteurs sont 

de nature individuelle, relationnelle et contextuelle (voir la Table 20; de même que 

l’Annexe A qui présente plusieurs autres facteurs qui affectent l’empathie pour la douleur 

aux plans comportemental et cérébral). Les facteurs individuels sont propres à la cible et à 

l’observateur, ils constituent notamment des éléments biologiques, psychologiques, 

sociaux et culturels (Fig. 13A). Les Chapitres 1 et 2 de la thèse ont mis en lumière 



 
 

 
 

204 

l’influence de l’âge, du sexe, de certains traits de personnalité et de processus cognitifs 

non sociaux (neurocognition) sur la propension à l’empathie. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. Représentation du modèle d’empathie proposé (partie 1). Cette portion illustre 
l’interaction entre la Cible, qui émet des informations socio-émotionnelles, et l’Observateur, qui 
reçoit ces informations. Elle illustre également l’idée qu’à la suite de la cascade empathique, 
l’Observateur émet une réponse face aux informations préalablement transmises par la Cible.  

 

Les résultats de la thèse suggèrent que l’adolescence et même l’avancée en âge 

chez les adultes, le fait d’être un homme, de même que la présence de davantage de 

traits psychopathiques, autistiques et alexithymiques sont associés à une réponse 

empathique qui n’est pas toujours optimale. À l’opposé, certains processus neurocognitifs, 

telles les capacités de mémoire de travail, ainsi que le fonctionnement intellectuel sont 

positivement associés à l’empathie. L’influence de la neurocognition sur l’empathie a été 

retrouvée dans la thèse, notamment par l’association entre les scores à la tâche 

d’empathie et ceux au Brown-Peterson dans la deuxième étude du Chapitre 1 (r = .26, p < 

.05), de même qu’au Chapitre 2 avec une association entre l’estimation de l’intelligence 

(WASI) et la tâche de mentalisation (r = .41, p < .05), la sous-échelle de prise de 

perspective de l’IRI (r = .35, p < .05) et le score total de l’IRI (r = .39, p < .05). Ces 

résultats appuient la relation entre la cognition sociale et la neurocognition, en dépit 

d’évidences supportant une dissociation de ces processus (p. ex., Achim et al., 2020; 

Tousignant et al., 2017; Mehta et al., 2013; Achim et al., 2012). Les fonctions cognitives 

non sociales, incluant l’attention, la mémoire de travail et les fonctions exécutives, seraient 



 
 

 
 

205 

donc nécessaires au bon fonctionnement de la cognition sociale (Thibaudeau, 2020; 

Beauchamp & Anderson, 2010), et seraient particulièrement liées à la composante 

cognitive de l’empathie (p. ex., Yan et al., 2020).  

 

La réponse empathique d’un individu est également plus ou moins affectée par des 

facteurs relationnels et contextuels, selon la propension à l’empathie de l’observateur. Les 

facteurs relationnels sont tributaires à la relation entre les deux individus et n’ont pas été 

investigués dans la thèse (Fig. 13B). Les facteurs contextuels constituent le contexte dans 

lequel se situe l’interaction entre la cible et l’observateur (Fig. 13C). Le Chapitre 1 de la 

thèse a mis en évidence que la modulation de l’attention accordée à des stimuli, 

notamment par une consigne encourageant la prise de perspective et la résonance 

affective, ainsi qu’une charge cognitive, est associée à une augmentation de l’empathie. 

Cet effet est aussi susceptible à l’influence de facteurs individuels, cette augmentation 

n’étant pas retrouvée chez tous. Donc, la même interaction entre deux mêmes individus, 

mais dans un contexte différent pourrait donner lieu à des niveaux d’empathie différents. 

 

A) Facteurs 
individuels 

Intelligence et neurocognition (p. ex., mémoire autobiographique, 
mémoire de travail, fonctions exécutives, langage, attention), 
expériences (p. ex., profession, expertise dans le domaine de la santé, 
exposition à la douleur d’autrui), connaissances sociales, biais 
d’attribution, capacité de ressentir sa propre douleur, niveau de douleur 
et humeur de l’observateur, développement de l’empathie, âge, 
sexe/identité de genre, hormones, psychopathologies (p. ex., 
psychopathie, troubles du spectre de l’autisme, alexithymie, démence 
fronto-temporale, troubles de la personnalité), tempérament, style 
d’attachement, relations passées, milieu sociodémographique, bagage 
génétique, moeurs et coutumes, normes sociales, ethnie, culture, 
croyances, stéréotypes et préjugés, éducation, traumatismes 

B) Facteurs 
relationnels 

Familiarité, proximité et similarité avec la cible, amabilité de la cible, 
valeur de la cible aux yeux de l’observateur, blâme, pouvoir perçu de 
l’observateur, besoin perçu de la cible 

C) Facteurs 
contextuels 

Évènements traumatiques, stress, charge affective et cognitive, 
attention, consigne, motivation, menace à soi, situation géopolitique, 
coûts (p. ex., monétaires, temporels), pression de performance, 
responsabilité et impression de contrôle sur la douleur d’autrui, médium 
d’interaction (p. ex., internet, en personne, vidéoconférence) 

Table 20. Facteurs affectant l’empathie. 

 

Transmission et réception initiale des informations socio-émotionnelles. La 

transmission d’informations de la cible vers l’observateur constitue l’Étape 1 de 
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l’interaction empathique, tandis que la réception des informations socio-émotionnelles 

transmises par l’observateur constitue l’Étape 2. Lorsque l’observateur reçoit les 

informations socio-émotionnelles de la cible, il a une réponse initiale aux informations 

reçues (Étape 3). Cette réponse initiale peut conduire à l’enclenchement de la cascade 

empathique, et même à une réaction de compassion ou un comportement d’aide, sans 

que celui-ci ne soit sous-tendu par une réponse empathique. Par exemple, le 

conditionnement social et la notion de responsabilité sociale peuvent constituer des 

motivations pour des comportements d’aide (p. ex., appeler les services d’urgence lors 

d’un accident), sans que ceux-ci n’impliquent une cascade empathique chez l’observateur. 

La compassion et la sympathie constituent également des réponses de l’observateur qui 

s’apparentent à une réponse empathique et peuvent aboutir à des comportements d’aide 

(FeldmanHall et al., 2015; Decety et al., 2015; Singer & Klimecki, 2014; Eisenberg & 

Eggum, 2009; Eisenberg, 2000). Elles se distinguent puisque la compassion est 

entièrement orientée vers la souffrance de la cible, sans que l’état de l’observateur ne soit 

considéré, d’où l’absence d’enclenchement de la cascade empathique. Finalement, la 

réponse initiale de l’observateur peut également être de l’incompréhension face aux 

informations transmises par la cible ou de l’indifférence par rapport à l’état de celle-ci. La 

Figure 15 illustre la réaction empathique de l’observateur de façon simplifiée, impliquant 

seulement la portion empathie per se, tandis que la Figure 16 constitue une représentation 

détaillée de la seconde partie du modèle proposé. 

 

Enclenchement de la cascade empathique. Dans l’éventualité de l’enclenchement de 

la cascade empathique, la réponse empathique de l’individu sera fonction de l’habileté et 

de la propension à l’empathie de l’individu (Étapes 4 & 5). L’habileté à l’empathie (Étape 

4), soit le fait que l’individu possède ou non la capacité d’être empathique, est susceptible 

à l’influence de caractéristiques individuelles; à titre d’exemple, il serait attendu qu’un 

individu ayant un déficit de perception sociale, une composante primordiale de la cognition 

sociale (Achim et al., 2020), ait une capacité moindre à décoder les expressions faciales, 

et ainsi une habileté à l’empathie réduite. Elle est également liée à la propension à 

l’empathie (Étape 5), en déterminant le maximum d’empathie qui peut être déployé par 

l’individu. La propension à l’empathie occupe un rôle de filtre dans l’engagement de la 

cascade empathique. Cela signifie que la propension à l’empathie déterminerait la force 

de l’engagement des diverses composantes de la cascade empathique, et donc le niveau 

d’empathie déployé pour la cible dans le contexte dans lequel se tient l’interaction sociale. 
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Certains observateurs ayant une faible propension à l’empathie devront se trouver dans 

un contexte optimal (c.-à-d., libre de contraintes cognitives, temporelles ou monétaires, 

etc.) et avec une cible stimulant l’empathie (p. ex., partenaire amoureux, membre de la 

famille, ami, etc.) afin d’avoir une forte réponse empathique. À l’inverse, d’autres 

observateurs ayant une forte propension à l’empathie pourraient avoir une réponse 

empathique significative, peu importe la cible ou le contexte (Keysers & Gazzola, 2014). 

Le principe de cascade empathique implique qu’en présence d’une cible et d’un contexte 

favorisant l’empathie, divers processus successifs sont mis en branle chez l’observateur, 

certains étant plus automatiques et d’autres étant davantage contrôlés. Au moment de 

l’enclenchement de la cascade empathique, un individu pourrait choisir de la maintenir, 

l’augmenter, la diminuer ou l’arrêter par des mécanismes de régulation émotionnelle. 

Figure 14. Réponse empathique de l’observateur face aux informations socio-émotionnelles 
émises par la cible. Ce modèle simplifié illustre seulement ce qui est conçu comme étant 
l’empathie, sans indiquer ce qui en découle. Ainsi, si l’individu en possède l’habileté, il y aura 
enclenchement de la cascade empathique, mais le niveau d’engagement de celle-ci sera tributaire 
du niveau de propension à l’empathie de l’individu. Celle-ci déterminera donc la force des réponses 
sensorimotrice, affective et cognitive, ces dernières s’interinfluençant et étant également sujettes à 
la mise en place de mécanismes de régulation émotionnelle.  

 

Réponse empathique de l’observateur. Une fois le filtre de l’habileté et de la 

propension à l’empathie appliqué, la réponse empathique de l’observateur débute 

(représentée en turquoise sur les Figure 14 & 15; Étape 6 à 10). Les étapes subséquentes 

du modèle proposé (6 à 9) s’enclenchent de façon sérielle, toutefois il est important de 

noter que certains de ces processus pourraient se produire simultanément et qu’ils 

interagissent entre eux. Des études suggèrent que certains processus soient plus 

automatiques et plus rapides, échappant à la conscience de l’observateur, tandis que 

d’autres, plus contrôlés, surviendraient ultérieurement (Decety et al., 2015).  
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Figure 15. Représentation du modèle d’empathie proposé (partie 2). Cette portion du modèle 
représente les processus qui s’enclenchent chez l’observateur lors de la réception des informations 
socio-émotionnelles transmises par la cible.  
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Réponse sensorimotrice. La réponse empathique per se débuterait par une réponse 

sensorimotrice automatique chez l’observateur (Étape 6). À cette étape, l’observateur fait 

preuve de mimétisme sensoriel et moteur de l’état de la cible (de Waal & Preston, 2017). 

Cette réponse se manifeste par une synchronisation de l’état physiologique des deux 

individus (p. ex., réponse galvanique de la peau, rythme cardiaque, activité électrique des 

muscles, fixation oculaire, etc.) (Prochazkova & Kret, 2017).  

 

Réponse affective. À l’Étape 7, l’observateur a une réponse affective face à l’état 

d’autrui, cette dernière se manifestant par une résonance ou une correspondance entre 

l’état affectif des deux individus. Cette étape de contagion émotionnelle est automatique, 

tout comme la réponse sensorimotrice. Il s’agit donc d’une réponse rapide lors de la 

perception de l’état d’autrui, avant même que l’observateur ne soit conscient de ce qu’il 

perçoit (de Waal & Preston, 2017). Tel que précédemment mentionné, l’empathie est 

considérée comme un processus fondamentalement affectif selon plusieurs chercheurs (p. 

ex., Stietz et al., 2019). Ainsi, il est plausible que cette composante soit à la base de 

l’empathie, c’est-à-dire qu’elle constitue le canevas de la réponse empathique (de Waal, 

2008). La composante affective serait donc un précurseur à la composante cognitive, qui 

viendrait ensuite interférer avec le canevas affectif, afin de le moduler.  

 

Réponse cognitive. La réponse initiale de l’observateur, ainsi que les composantes 

sensorimotrice et affective sont implicites, c’est-à-dire qu’elles échappent initialement à la 

conscience de l’observateur. C’est lors des Étapes 8 et 9, qui constituent la composante 

cognitive de l’empathie, que les informations socio-émotionnelles transmises par la cible et 

la réaction initiale de l’observateur deviennent accessibles à la conscience de ce dernier. 

D’abord, l’observateur perçoit et reconnait explicitement l’émotion et l’état d’autrui (Étape 

8). Cette étape permet notamment à l’observateur de reconnaitre les indices biologiques, 

verbaux et non verbaux fournis par la cible, notamment les expressions faciales, les 

mouvements du corps, le regard, le ton de voix, etc. (Holland et al., 2020; McDonald et al., 

2004). Cela constitue un précurseur vers la compréhension de l’état affectif et cognitif de 

la cible (Étape 9). Cette étape est souvent appelée mentalisation ou théorie de l’esprit et 

permet d’inférer et de prédire les états d’autrui, tant affectifs (c.-à-d., émotions) que 

cognitifs (c.-à-d., intentions, croyances et désirs) (Dvash & Shamay-Tsoory, 2014; 

Shamay-Tsoory, 2011; Krendl & Heatherton, 2009; Decety & Jackson, 2004). Un autre 

élément propre à la composante cognitive de l’empathie implique la flexibilité mentale de 
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l’observateur, afin d’adopter intentionnellement la perspective de la cible, et d’imaginer ce 

qu’elle pense et ressent (Decety, 2005). Pour cela, l’observateur peut imaginer ce qu’il 

ressentirait lui-même dans cette situation; cet état peut être isomorphe à l’état de la cible 

(c.-à-d., imaginer que l’émotion ressentie serait la même que celle de la cible) ou non-

isomorphe (c.-à-d., imaginer que l’émotion ressentie serait de nature et/ou d’intensité 

différente de celle de la cible) (Ferguson, 2016; Batson, 2009). La composante cognitive 

de l’empathie est donc fortement influencée par les souvenirs, et les connaissances de 

l’observateur sur la cible et le contexte dans lequel se trouve l’interaction sociale 

(Ferguson, 2016; Achim et al., 2013; de Waal, 2008). Elle est également nettement 

influencée par la neurocognition, impliquant notamment les fonctions exécutives et la 

mémoire de travail (p. ex., Yan et al., 2020). Bien que la propension à l’empathie 

détermine le degré d’engagement des Étapes 6 à 9 de la cascade empathique, il est 

possible qu’elle soit davantage associée à la composante cognitive de l’empathie, cette 

dernière pouvant être enseignée et étant plus modulable à court et long terme chez un 

individu (p. ex., Jeffrey, 2019; Coll et al., 2017). Au plan comportemental, l’étude 1 du 

Chapitre 1 de la thèse a notamment montré qu’une instruction cognitive peut moduler la 

réponse empathique globale de l’individu. Des études ont également montré qu’il est 

possible d’induire une modulation de la réponse physiologique de l’empathie par des 

consignes cognitives (Jauniaux et al., sous presse). Au plan cérébral, il y a une modulation 

des réponses affectives dans les régions associées au traitement des émotions, comme 

dans le système limbique, par des mécanismes descendants issus de régions préfrontales 

(de Waal & Preston, 2017; Valk et al., 2017; Rameson et al.,  2012).  

 

Régulation émotionnelle. Les Étapes 6 à 9 de la réponse empathique 

s’interinfluencent de façon consciente et inconsciente. Il est toutefois primordial qu’un 

équilibre soit atteint et maintenu entre ces composantes afin que l’observateur ne soit pas 

envahi ou trop détaché par rapport à l’état de la cible. L’observateur doit être conscient 

que son ressenti face à la souffrance de la cible n’est pas propre à lui et provient d’une 

source extérieure, sans qu’il y ait de confusion entre son propre état et celui de la cible 

(Cuff et al., 2016; de Vignemont & Singer, 2006; Decety & Lamm, 2006). Cette distinction 

entre soi et autrui, de même que l’équilibre entre les composantes sensorimotrice, 

affective et cognitive de l’empathie peut être atteint et maintenu par des stratégies de 

régulation émotionnelle (Étape 10). La régulation émotionnelle permet l’engagement de 

processus afin de moduler l’ampleur ou la nature de l’expérience émotionnelle vécue par 
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l’observateur (Zaki, 2014; Aldao et al., 2010; Diamond & Aspinwall, 2003; Gross, 1998). 

Certaines stratégies connues sont la suppression, qui implique l’inhibition de l’expression 

des émotions, et la réévaluation cognitive, qui consiste à modifier la conception d’une 

situation pour moduler la réaction émotionnelle qui la suit (Sheppes et Gross, 2011). Ainsi, 

la régulation émotionnelle est une partie intégrante de l’empathie et serait fortement 

associée à la propension à l’empathie. Or, une forte réponse empathique dans tout 

contexte et avec toute cible n’est pas nécessairement meilleure qu’une réponse plus 

faible. En effet, la meilleure réponse empathique en est une qui est optimale tant pour la 

cible que pour l’observateur. Il s’agit donc trouver l’équilibre entre les composantes 

sensorimotrice, affective et cognitive au moyen de processus de régulation émotionnelle. 

Donc le fait d’avoir une forte propension à l’empathie, c’est-à-dire de déployer un niveau 

d’empathie près de son habileté dans tous les contextes et pour toutes les cibles, pourrait 

être non optimal pour l’observateur et le placer plus à risque des effets pervers de 

l’empathie. Au contraire, une propension moyenne pourrait être davantage bénéfique, en 

permettant à l’observateur de faire une sélection dans le déploiement de son empathie, 

celle-ci demeurant adéquate pour la cible, tout en protégeant l’observateur. 

 

La composante cognitive de l’empathie (Étapes 8 et 9) et la régulation émotionnelle 

(Étape 10) permettraient à l’individu d’avoir une réponse empathique optimale et un 

comportement subséquent adapté. Puisque les composantes sensorimotrices et affectives 

se manifestent automatiquement et qu’elles sont davantage implicites, il est plausible 

qu’elles soient davantage reliées à l’habileté à l’empathie. Au plan cérébral, les 

composantes sensorimotrice et affective de l’empathie sont souvent regroupées dans le 

circuit de la saillance, impliquant une réponse de régions cérébrales dont l’AI et le cortex 

cingulaire antérieur, et dans les aires motrices et somatosensorielles primaires (pour la 

composante sensorimotrice) (Kogler et al., 2020; Jauniaux et al., 2019; de Waal & 

Preston, 2017; Kishnan et al., 2016; Lamm et al., 2011). La force de l’activation de ces 

régions constituerait le canevas de la réponse empathique d’un individu, c’est-à-dire qu’un 

individu ne pourrait pas être plus empathique que ne le permet l’activation de ces régions, 

celle-ci étant déterminée par l’habileté à l’empathie. Cette conception est également 

appuyée par le fait que les composantes sensorimotrice et affective de l’empathie sont 

implicites et difficiles à moduler pour l’individu. Des études récentes suggèrent que des 

mécanismes cognitifs et de régulation émotionnelle puissent moduler l’activité des circuits 

cérébraux qui les sous-tendent, mais seulement à court terme (Jauniaux et al., sous 
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presse; Jiminez et al., 2020). Seules des interventions de longue durée, telles une 

psychothérapie ou la pratique de pleine conscience, sont associées à une augmentation à 

long terme de la composante affective de l’empathie (Valk et al., 2017; Ashar et al., 2016).  

 

États et comportements suivant l’empathie chez l’observateur. Dans le modèle 

proposé, les Étapes 6 à 10 sont indispensables dans la cascade empathique de 

l’observateur et si l’une de ces étapes est manquante, la réponse évoquée n’est pas 

considérée comme étant de l’empathie. Le modèle suggère donc que la réponse 

empathique propre termine avec la régulation émotionnelle. Toutefois, la cascade 

empathique ne s’achève pas à cette étape, et implique des réactions et des 

comportements subséquents chez l’observateur, influençant subséquemment la cible, d’où 

la conceptualisation de l’empathie comme étant interactive (de Waal & Preston, 2017). 

Effectivement, la réponse empathique évoquée chez l’observateur résulte en un état 

affectif et cognitif chez ce dernier (Étape 11), cet état étant dépendant de la nature et de 

l’efficacité de la régulation émotionnelle de l’observateur. Selon cet état, un comportement, 

soit une réponse tangible aux informations socio-émotionnelles de la cible, sera effectué 

par l’observateur (Étape 13). Cependant, la relation entre l’état évoqué chez l’observateur 

et le comportement réalisé est équivoque, selon l’estimation du rapport coûts/bénéfices 

effectuée par l’observateur à l’Étape 12.  

 

Selon le modèle proposé, quatre états sont possibles chez l’observateur à l’Étape 11, 

ces derniers menant à trois réponses possibles à l’Étape 13. Le premier est l’état souhaité 

par une réponse empathique avec une régulation émotionnelle optimale, soit une 

motivation prosociale envers la cible (Étape 11A). Il s’agit d’une intention d’aider qui est 

supportée par une préoccupation empathique. L’observateur désire alors réellement 

réduire la souffrance de la cible de façon bienveillante; la motivation prosociale peut donc 

être un précurseur d’un comportement d’aide, tel un sourire, une parole réconfortante ou 

un comportement tangible (Étape 13 Bb; de Waal & Preston, 2017; Engen & Singer, 2013; 

Marcoux & Jackson, 2012; Batson, 2011; Gerdes et al., 2010). Une régulation 

émotionnelle non optimale peut mener à de la détresse personnelle ou même de la 

souffrance émotionnelle chez l’observateur (Étape 11B; Segal et al., 2017; Singer & 

Klimecki, 2014). Il s’agit d’un état aversif et négatif, comme de l'anxiété, de la détresse ou 

de l'inconfort en réponse à l'état émotionnel de la cible (Shamay-Tsoory & Lamm, 2018; 
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Ashar et al., 2017; Decety et Lamm, 2006; Eisenberg et al., 1994; Batson, 1991; Davis, 

1983). La détresse personnelle constitue l’un des côtés sombres de l’empathie, qui est 

toutefois souvent négligée par les modèles existants. En effet, bien que l’empathie soit 

associée à la prosocialité, et qu’elle puisse jouer un rôle primordial dans l’affiliation 

humaine et les relations sociales (Zaki & Ochsner, 2013), elle a aussi un effet pervers 

(Bosnjakovic & Radionov, 2018; Breithaupt, 2018; Schiffrin et al., 2014). À l’instar d’une 

motivation prosociale, la détresse personnelle pourrait mener à des comportements 

d’aide, ces derniers ayant toutefois comme motivation principale de diminuer la détresse 

de l’observateur et non celle de la cible (Étape 13 Ba). Éventuellement, un individu ayant 

une propension à l’empathie mal ajustée et/ou des difficultés de régulation émotionnelle 

pourrait se retrouver dans un état de détresse personnelle fréquent, ayant des 

conséquences à plus long terme tels la souffrance émotionnelle, la fatigue de compassion 

ou l’épuisement professionnel (Latimer et al., 2017; Gleichgerrcht & Decety, 2013; Tei et 

al. 2014). Une autre réaction à la détresse personnelle serait que l’observateur évite tout 

simplement la cible afin de se concentrer sur soi (Étape 13A; Segal et al., 2017; Singer & 

Klimecki, 2014; Eisenberg, 2002). Un état autre que la motivation prosociale ou la 

détresse personnelle pourrait également émerger chez l’observateur, par exemple de 

l’indifférence, l’envie, la culpabilité ou la schadenfreude (Étape 11C; Stietz et al., 2019; 

Paulus et al., 2018; Cikara & Fiske, 2013). Ces émotions pourraient conduire à l’évitement 

de la cible (Étape 13A) ou à des comportements d’aide, ceux-ci étant toutefois motivés par 

la responsabilité sociale ou par le désir de recevoir un bénéfice personnel (Étape 13 Bc; 

Jackson et al., 2015; Keysers & Gazzola, 2014).  

 

Rétroaction vers la cible. L’Étape 14 du modèle proposé implique que la réponse de 

l’observateur, à la suite des informations socio-émotionnelles transmises par la cible, est 

transmise vers celle-ci; d’où la notion d’une boucle dynamique. En effet, à la réception de 

la rétroaction de l’observateur, la cible transmettra de nouvelles informations à ce dernier, 

indiquant une diminution, un maintien, une modification ou une augmentation de son état 

initial, provoquant ainsi une nouvelle cascade empathique à la lumière des nouvelles 

informations transmises. Dans l’éventualité d’un jugement empathique juste et d’un 

comportement adapté de la part de l’observateur, la cible pourrait voir sa détresse 

nettement diminuée et même disparaitre, contribuant ainsi à son bien-être subjectif et 

physiologique (p. ex., diminution de la réponse du système sympathique et augmentation 

de la réponse du système parasympathique, favorisant une réduction de la fréquence 
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cardiaque et de la pression artérielle par la sécrétion d’acétylcholine) (Decety, 2020). Cela 

aurait donc comme effet secondaire de soulager l’observateur (Étape 11D) et de 

s’autorécompenser (Étape 13C; Poepsel & Schroeder, 2019).  

 

Contributions méthodologiques  

L’une des critiques à l’endroit de l’étude de l’empathie et de ses substrats cérébraux 

en neurosciences cognitives et sociales vise le fait que plusieurs travaux ont investigué 

séparément et décortiqué les composantes affectives et cognitives de l’empathie, plutôt 

que de chercher à comprendre l’interaction entre ces celles-ci (Zaki & Ochsner, 2012). 

L’un des apports méthodologiques de la thèse est d’avoir contribué à intégrer ces 

composantes. Au Chapitre 1, l’utilisation d’une mesure globale de l’empathie constitue un 

effort d’investiguer l’empathie comme un tout, plutôt que seulement comme un ensemble 

de processus distincts. Au Chapitre 2, l’utilisation de la connectivité cérébrale fonctionnelle 

contribue également à cette intégration. En effet, certains auteurs ont soulevé la nécessité 

d’employer ces méthodes considérant que les fonctions cérébrales ne sont pas limitées au 

fonctionnement séparé de régions spécifiques, mais sont plutôt sous-tendues par des 

réseaux structurellement et fonctionnellement plus vastes et dont l’activité covarie dans le 

temps (Betti & Aglioti, 2016; Zaki & Ochsner, 2012; Friston, 2011). Ainsi, les résultats de 

cette étude contribuent à concevoir le cerveau et les processus cognitifs, incluant la 

cognition sociale, comme reposant sur des réseaux qui interagissent, s’associant et se 

dissociant selon le processus (p. ex., Cole et al., 2013; Van den Heuvel et al., 2010). De 

plus, bien que des études appuient l’implication du circuit de la saillance et du circuit par 

défaut pour les composantes affective et cognitive de l’empathie, respectivement (Betti & 

Aglioti, 2016; Raichle, 2015; Cauda et al., 2012), l’interaction entre ces réseaux demeure 

peu investiguée. La méthodologie employée dans la thèse a permis d’éclaircir les rôles 

distincts, mais aussi l’interaction entre ces réseaux pour les composantes affectives et 

cognitives de l’empathie. Cette investigation a aussi permis d’appuyer le rôle de l’AI 

comme un carrefour d’intégration des informations provenant de différents réseaux 

(Cottam, 2018). D’ailleurs, malgré l’essor notable du nombre d’études sur l’empathie 

employant diverses méthodologies de connectivité cérébrale fonctionnelle, peu se sont 

attardées aux liens entre celles-ci et des mesures d’empathie auto-rapportées, et encore 

moins en considérant des caractéristiques individuelles associées à la propension à 

l’empathie (c.-à-d., âge et sexe), ce qui a été effectué dans la thèse.  
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L’apport méthodologique le plus notable de la thèse constitue sans aucun doute le 

Chapitre 3 portant spécifiquement sur les outils d’évaluation de l’empathie. En effet, cet 

article a une contribution marquée dans le domaine de l’étude de l’empathie. Celle-ci se 

décline en trois volets principaux. D’abord, la description et la critique des grands types de 

mesures fréquemment employés afin d’évaluer l’empathie offrent une mise à jour des 

connaissances sur les méthodes connues afin d’investiguer les différentes composantes 

de l’empathie. Ensuite, la revue des questionnaires mesurant l’empathie permet d’adopter 

un regard différent quant à ce qui est réellement mesuré par ces outils (c.-à-d., 

composantes de l’empathie, habileté ou de la propension à l’empathie, empathie 

dispositionnelle ou situationnelle, mesure de la justesse empathique). Les résultats qui en 

sont issus permettent de souligner des questionnaires qui sont plus inclusifs que d’autres 

quant aux composantes de l’empathie qu’ils mesurent. Les constats tirés de cette revue 

de la littérature incitent également à la prudence dans l’utilisation et l’interprétation de ces 

outils, en plus de soulever le manque de cohérence entre les composantes de l’empathie 

qui sont évaluées d’un questionnaire à l’autre. Finalement, le chapitre présente un arbre 

de décision et un tableau regroupant plusieurs renseignements sur les questionnaires 

évalués. Ces éléments pourront aider les futurs chercheurs dans le choix d’un 

questionnaire en considérant notamment les composantes de l’empathie qu’ils souhaitent 

adresser, incluant les notions d’habileté et de propension à l’empathie, leur population 

d’étude et le nombre d’items désirés.  

 

Contributions cliniques  

Les résultats et réflexions qui émanent la thèse peuvent également avoir des 

retombées cliniques. Les études menées aux Chapitres 1 et 2 ont permis d’approfondir les 

relations existantes entre certaines caractéristiques individuelles et la propension à 

l’empathie, puis à préciser les mécanismes cérébraux qui sous-tendent cette relation. Les 

participants des études des Chapitres 1 et 2 ont été recrutés dans la population générale. 

Néanmoins les résultats du Chapitre 1 indiquent des corrélations négatives entre les 

mesures d’empathie (tâche comportementale et IRI) et les traits psychopathiques, 

autistiques et alexithymiques. De plus, ces individus répondent moins favorablement à une 

consigne encourageant l’empathie. Étant donné l’importance de l’empathie dans 

l’affiliation et la réussite sociale, cela souligne la nécessité d’élaborer des interventions 

personnalisées pour optimiser l’empathie dans ces populations (Decety & Cowell, 2018). 

La distinction entre l’habileté et la propension à l’empathie est donc très pertinente au plan 
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clinique, notamment en ce qui a trait aux interventions ciblant l’empathie (Baskin-Sommers 

et al., 2014). Il serait pertinent de tenir compte de cette distinction dans la thérapie chez 

des populations cliniques pour qui les déficits d’empathie sont centraux. À titre d’exemple, 

si un trouble est associé à un déficit dans l’habileté à l’empathie, l’intervention devrait 

s’orienter vers le développement de cette capacité, tandis que pour une pathologie liée à 

des déficits de propension à l’empathie, c’est l’utilisation d’une capacité existante qui 

devrait être la cible du traitement. 

 

Limites et perspectives futures  

Malgré les forces méthodologiques et les retombées de la thèse sur la littérature de 

l’empathie en neurosciences cognitives et sociales, celle-ci comporte des limites qui 

doivent être considérées. Les limites méthodologiques inhérentes à chacune des études 

expérimentales sont discutées plus en détail dans les Chapitres 1 à 3, toutefois des limites 

plus générales de la thèse doivent également être soulignées. Ces limites ouvrent la 

discussion quant à des questions auxquelles les écrits ne permettent pas de répondre 

avec certitude à ce jour, bien que les travaux présentés dans la thèse permettent 

d’avancer la réflexion par rapport à certaines d’entre elles. L’empathie étant un sujet 

complexe et fascinant pour plusieurs disciplines, les perspectives d’études futures 

paraissent infinies. D’abord, la définition et la conceptualisation même de l’empathie sont 

toujours débattues et fluctuent d’un auteur à l’autre. Deux clans s’opposent : ceux qui 

considèrent l’empathie comme un terme générique englobant des aspects affectifs et 

cognitifs (p. ex., Eklund & Meranius, 2020; de Waal & Preston, 2017; Cuff et al., 2016), tel 

que conceptualisé dans la thèse, et ceux qui considèrent l’empathie comme un concept 

purement affectif, tandis que des processus cognitifs distincts relèvent de la prise de 

perspective ou de la théorie de l’esprit (p. ex., Stietz et al., 2019; Kanske, 2018; Brown et 

al., 2017; Reiter et al., 2017). Bien qu’une majorité s’entende sur certains concepts clés de 

la définition de l’empathie, dont la compréhension, le sentiment et le partage des états 

d’autrui, ainsi que la distinction soi-autrui (Eklund & Meranius, 2020), de nombreuses 

revues de la littérature, incluant celle effectuée au Chapitre 3, critiquent ce manque de 

cohésion (p. ex., Stiez et al., 2019; Hall & Schwart, 2018; Cuff et al., 2016; Decety & 

Cowell, 2014). Il appert donc qu’un consensus quant à la définition et la conceptualisation 

de l’empathie est nécessaire afin de faciliter la communication dans le domaine des 

neurosciences cognitives et sociales, mais aussi avec d’autres domaines étudiant 

l’empathie, de même qu’avec le grand public. La définition de l’empathie et le modèle qui 
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sont présentés dans la Conclusion de la thèse constituent un effort dans cette direction, 

mais, tel que discuté au Chapitre 3, une solution afin d’obtenir un consensus quant à la 

définition de l’empathie, ses composantes et sa mesure, serait d’utiliser un regroupement 

d’experts (p. ex., Pinkham et al., 2018).  

 

Concernant la mesure de l’empathie, les outils sont très hétérogènes, ce qui soulève 

une interrogation à savoir s’ils mesurent réellement l’empathie (Hall & Schwartz, 2018; 

Coll et al., 2017). Ainsi, l’une des questions qui mériterait d’être investiguée davantage 

constitue la nature même que ce qui est mesuré par les outils ciblant l’empathie. Des 

données empiriques indiquent de faibles associations, voire une absence d’association, 

entre les divers types d’outils employés dans la mesure de l’empathie (p. ex., Pfetsch, 

2017; Hodges & Wise, 2016; Neumann et al., 2015; Mathur et al., 2010; Hall et al., 2009; 

Lawrence et al., 2004). Ce constat s’applique d’ailleurs aux deux études du Chapitre 1 de 

la thèse, bien que les outils sélectionnés comptent parmi les meilleurs disponibles et les 

plus utilisés en neurosciences cognitives et sociales. La tâche comportementale employée 

exigeait des participants de faire une auto-évaluation de leur niveau d’empathie (une 

définition du concept avait été fournie préalablement) sur une échelle visuelle analogue 

après avoir visionné un bref clip vidéo d’un acteur effectuant une expression faciale neutre 

ou de douleur. Le niveau d’empathie à la tâche comportementale est positivement corrélé 

à l’empathie auto-rapportée au questionnaire (IRI), soient aux sous-échelles prise de 

perspective (Étude 1 : r = .25, p < .05; Étude 2 : r = .40, p < .05) et préoccupation 

empathique (Étude 1 : r = .37, p < .05; Étude 2 : r = .24, p < .05). Ces corrélations étaient 

attendues et s’expliquent possiblement par le fait que le niveau d’empathie est auto-

rapporté par les participants, et ce même pour la tâche comportementale. Une tâche de 

mentalisation a également été administrée aux participants dans les deux études 

(résultats non rapportés). Les résultats de celle-ci corrèlent avec le niveau d’empathie 

dans la tâche comportementale (r = .38, p < .05) et à la sous-échelle de préoccupation 

empathique de l’IRI (r = .35, p < .05) dans l’étude 1, mais pas dans l’étude 2 (p > .05). 

Cela est également le cas au Chapitre 2 de la thèse, alors que les résultats de la tâche de 

mentalisation ne sont pas corrélés à ceux du questionnaire (IRI) (p > .05). Ensemble, ces 

résultats illustrent l’incongruence entre certains types de mesures, de même que la 

nécessité de développer des mesures (c.-à-d., questionnaires auto-rapportés, tâches 

comportementales et neuropsychologiques, mesures cérébrales et psychophysiologiques) 

plus robustes de l’empathie, c’est-à-dire qui offrent des résultats convergents entre elles.  
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Puisqu’il n’existe pas à ce jour d’outil parfait afin d’investiguer l’empathie, ce constat à 

l’égard des mesures employées aux Chapitres 1 et 2 de la thèse soulève des limites 

inhérentes à celle-ci. Il aurait été attendu que la tâche de mentalisation corrèle avec 

l’échelle de prise de perspective de l’IRI (Chapitres 1 et 2) et avec la tâche d’empathie 

dans les deux études du Chapitre 1, et ce même si la mentalisation et l’empathie 

constituent des processus distincts. La mentalisation est nécessaire à l’empathie et ces 

deux construits nécessitent la prise de perspective, même que certains auteurs 

considèrent la prise de perspective et la mentalisation comme des processus indistincts 

(Zaki & Ochsner, 2012; Shamay-Tsoory, 2011; Decety & Meyer, 2008). Des différences 

entre ces outils de mesures peuvent possiblement expliquer ces disparités. La tâche de 

mentalisation mesure la performance de l’individu à identifier des faux-pas sociaux et à 

inférer les états mentaux de personnages fictifs. De son côté, l’échelle de prise de 

perspective de l’IRI mesure le regard qu’a un individu sur sa propre tendance à se mettre 

à la place des autres et à considérer leur perspective. Ainsi, ces différences pourraient 

s’expliquer par des distinctions entre l’habileté et la propension à la composante cognitive 

de l’empathie, constituant un appui à ces concepts. Il est important de souligner qu’un 

rationnel théorique supporte l’utilisation de mesures auto-rapportées dans la thèse, et 

notamment leur utilisation comme covariables pour les analyses de connectivité cérébrale 

fonctionnelle au Chapitre 2. D’abord, l’IRI constitue le questionnaire le plus employé dans 

l’étude de l’empathie et a fait l’objet de plusieurs validations, supportant surtout les sous-

échelles de prise de perspective et de préoccupation empathique (p. ex., Chrysikou & 

Thompson, 2016; Cox et al., 2012). De plus, l’observateur chez qui il y a enclenchement 

d’une cascade empathique est le seul à pouvoir l’évaluer réellement, puisque l’empathie 

repose sur des processus internes et que la réponse comportementale qui en est issue 

n’est pas nécessairement perceptible par un observateur externe (Funder, 1980). De plus, 

les questionnaires permettent de distinguer théoriquement les composantes affectives et 

cognitives de l’empathie, ce qui s’avère ardu avec des tâches comportementales, puisque 

la cascade empathique implique l’enclenchement successif de ces processus. Les 

questionnaires permettent également aux individus de répondre en fonction de leur 

empathie au quotidien, plutôt que de se limiter à une mesure situationnelle. L’utilisation de 

mesures auto-rapportées comporte toutefois des limites. En effet, les individus ne sont 

généralement pas les meilleurs pour évaluer leur propre capacité à inférer les pensées, 

états mentaux et émotions des autres (Murphy et Lilienfeld, 2019; Kelly et Metcalfe, 2011; 

Hall et al., 2009; Ickes, 1993). L’évaluation de sa propre empathie repose grandement sur 
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des capacités métacognitives (c.-à-d., la capacité de l’individu à s’auto-évaluer sur ses 

perceptions, actions et performances; Valk et al., 2016) et il est très difficile de valider 

l’exactitude des informations rapportées. L'effet Dunning-Kruger, selon lequel les gens qui 

sont moins bons surestiment leurs capacités, tandis que ceux qui sont bons sous-estiment 

les leurs a également été observé dans les mesures auto-rapportées de l'empathie 

(Ammirati 2013; Ritter et al., 2011; Ames & Kammrath, 2004; Kruger & Dunning, 1999). De 

plus, les mesures auto-rapportées sont sujettes à des biais de désirabilité sociale et à la 

franchise de l’individu qui les complète. Des précautions sont donc de mise lors de 

l’interprétation des résultats à ces mesures.  

 

Une limite inhérente à la tâche comportementale employée au Chapitre 1 de la thèse 

doit également être relevée. L’évaluation de visages présentant des expressions faciales 

de douleur constitue une tâche fréquemment employée en neurosciences cognitives et 

sociales afin d’évaluer l’empathie (p. ex., Budell et al., 2010; Coll et al., 2012; Peters et al., 

2016). Ces paradigmes sont très robustes pour solliciter l’empathie et provoquent une 

réaction affective, de même qu’une réponse cognitive chez l’observateur (de Waal & 

Preston, 2017; Jauniaux et al., 2019). D’ailleurs, l'utilisation de clips vidéo plutôt que d’une 

photographie statique renforce l’aspect socio-communicatif des stimuli et rend la tâche 

plus écologique (Jauniaux et al., 2019). Ce choix méthodologique favorise néanmoins la 

validité interne plutôt que la validité externe, les indices de communications de la douleur 

étant limités aux expressions faciales. La validité externe aurait pu être augmentée, par 

exemple en contextualisant les causes et les caractéristiques de la douleur, en fournissant 

des indices vocaux associés à la douleur ou en simulant des interactions sociales plus 

complexes, incluant une rétroaction sur l’effet de la réponse empathique de l’observateur 

sur la cible (Kraus, 2017; Zaki & Ochsner, 2012). Une autre décision méthodologique prise 

dans la thèse a été de ne pas investiguer l’effet des facteurs relationnels, qui sont 

inhérents à la relation entre l’observateur et la cible empathique. Cette décision a été prise 

afin de se concentrer sur l’effet de l’interaction entre les facteurs individuels et contextuels 

sur les concepts d’habileté et de propension à l’empathie. Puisque ces concepts sont 

récents, les méthodes afin de les investiguer demeurent incertaines. Afin de favoriser la 

validité interne, il apparaissait plus prudent de limiter le nombre de variables à l’étude. 

L’étude de l’influence de facteurs relationnels sur la propension à l’empathie, notamment 

en interaction avec des facteurs individuels, constitue donc une suite logique à la thèse à 

laquelle les études futures devraient s’attarder. Une façon d’y parvenir serait de moduler 
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les cibles empathiques présentées aux participants, par exemple en présentant un être 

aimé (p. ex., partenaire amoureux, membre de la famille) ou un rival (p. ex., partisan d’une 

autre équipe de hockey, d’un parti politique opposé, d’une firme professionnelle adverse). 

Finalement, une dernière limite inhérente aux études présentées dans les Chapitre 1 et 2 

de la thèse constitue la division des groupes afin d’investiguer les différences sexuelles 

dans l’empathie. En effet, les hommes et les femmes ont été divisés sur la base du sexe 

biologique. Or, en raison de l’influence des normes sociales, des hormones et de l’identité 

de genre sur l’empathie, les études futures devraient plutôt employer une classification 

non binaire basée sur le genre (Spies et al., 2016). 

 

Une perspective émanant de la thèse constitue la nécessité de développer des 

interventions efficaces afin d’optimiser l’empathie. Il est clair aujourd’hui que l’empathie est 

au coeur des interactions sociales, qui elles sont primordiales pour la santé physique et 

mentale (Decety & Cowell, 2018; Holt-Lunstad et al., 2015). La thèse s’inscrit dans les 

efforts considérables qui ont été mis en place dans plusieurs disciplines afin de 

comprendre les fondements comportementaux et cérébraux de l’empathie, de même que 

sa relation avec les comportements prosociaux. Or il appert essentiel que ces 

connaissances soient mises en pratique afin de développer et d’enseigner l’empathie dans 

la population générale, ainsi que dans certaines populations spécifiques (p. ex., individus 

présentant des troubles associés à des déficits d’empathie, professionnels de la santé). La 

thèse a permis de mettre en lumière le fait que des individus pouvaient posséder des 

capacités empathiques, mais ne pas les utiliser pleinement dans leur quotidien, ce qui 

n’est pas toujours néfaste. Ce résultat a deux implications principales : 1) des 

interventions distinctes devraient être ciblées selon la nécessité de développer une 

nouvelle ou une faible capacité empathique (déficit dans l’habileté à l’empathie), ou selon 

le besoin d’utiliser davantage une capacité existante (déficit dans la propension à 

l’empathie), et 2) une distinction devrait être faite entre l’augmentation et l’optimisation de 

l’empathie. Une bonne réponse empathique doit être optimale pour la cible, mais aussi 

pour l’individu qui fait preuve d’empathie. L’idée de chercher à augmenter l’empathie à tout 

prix va donc à l’encontre de ce principe. L’empathie est associée à un sentiment de bien-

être chez l’individu qui la ressent, ainsi qu’à moins d’épuisement professionnel chez les 

professionnels de la santé et à une plus grande satisfaction envers leur travail 

(Gleichgerrcht & Decety, 2013; Tei et al., 2014). L’empathie a toutefois un versant négatif 

non négligeable et peut être délétère pour un individu ne possédant pas les capacités de 
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régulation émotionnelle nécessaires afin de se protéger, menant notamment à de la 

détresse personnelle et de la fatigue de compassion (Gleichgerrcht & Decety, 2013; Tei et 

al.2014). Les interventions afin d’améliorer l’empathie ne devraient donc pas avoir comme 

objectif d’aider les individus à être nécessairement plus empathiques, mais plutôt à 

l’optimiser en recherchant un équilibre entre les composantes sensorimotrices, affectives 

et cognitives de l’empathie. Cela appuie l’importance de développer des mesures 

adéquates de l’empathie qui permettent de mettre en évidence les composantes qui sont 

déficitaires chez un individu, afin de personnaliser et de mieux cibler les objectifs 

d'intervention.  

 

L’enseignement de l’empathie a été montré comme une intervention efficace, entre 

autres chez des étudiants en médecine, et vise à offrir des connaissances quant aux 

bases théoriques de l’empathie, incluant sa définition, ses composantes, ses objectifs, son 

importance en clinique, mais aussi ses coûts pour l’individu et ses pièges (p. ex., Jeffrey, 

2019; Neumann et al., 2011). L’enseignement de comportements non verbaux favorisant 

l’empathie constitue également une avenue prometteuse, notamment chez les 

professionnels de la santé (p. ex. E.M.P.A.T.H.Y. – E: eye contact; M: muscles of facial 

expression; P: posture; A: affect; T: tone of voice; H: hearing the whole patient; Y: your 

response; Riess & Kraft-Todd, 2014). L’enseignement de l’empathie appert donc 

indispensable dans les professions où cette compétence est requise, mais où elle peut 

aussi s’avérer ardue et couteuse pour l’individu (p. ex., psychologues, infirmières, 

médecins). Des programmes ont également été créés et testés afin d’optimiser l'empathie 

entre les professions du domaine de la santé (p ex., Interprofessional Training in Empathy, 

Affect, Mindfulness–I-TEAM; Michalec et al., 2020). D’autres méthodes d’interventions ont 

montré des effets intéressants en clinique et en recherche sur l’empathie auto-rapportée 

par l’individu et celle perçue par la cible, de même que sur les substrats cérébraux 

structurels et fonctionnels de l’empathie. Ces interventions incluent notamment la 

psychothérapie (p. ex., Weisz & Zaki, 2017; Grskovic & Goetze, 2008), la remédiation 

cognitive (p. ex., Wykes et al., 2011), la méditation et la pleine conscience (p. ex., Valk et 

al., 2017; Klimecki et al., 2014), la neuromodulation (p. ex., Coll et al., 2017), le 

neurofeedback (p. ex. Moll et al., 2014), la réalité virtuelle (p. ex., Jackson et al., 2015) et 

les traitements hormonaux, dont l’administration d’ocytocine et de vasopressine (p. ex., 

Oliver et al., 2020).  
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Conclusion générale 
La présente thèse, au moyen de deux études comportementales, d’une étude de 

neuroimagerie et d’une revue exhaustive de la littérature, a permis de mieux 

conceptualiser les concepts d’habileté et de propension à l’empathie, et les facteurs qui 

les influencent. Les résultats de la thèse ont d’abord permis de mettre en évidence 

l’interinfluence de plusieurs facteurs individuels (c.-à-d., sexe, âge, traits psychopathiques, 

autistiques, alexithymiques et empathie auto-rapportée) et contextuels (c.-à-d., consigne 

encourageant l’empathie et charge cognitive) sur l’empathie, suggérant que certains 

individus sont plus sélectifs dans le déploiement de leurs capacités empathiques. La thèse 

a également permis de mettre en lumière que l’activité cérébrale intrinsèque qui sous-tend 

l’empathie diffère selon des caractéristiques individuelles associées à la propension à 

l’empathie (c.-à-d., âge et sexe). Les résultats ont indiqué que les patrons de connectivité 

cérébrale fonctionnelle du dmPFC et de l’IA sont plus diffus entre les régions qui sous-

tendent le fonctionnement affectif et les régions préfrontales, qui sous-tendent le 

fonctionnement cognitif et la régulation émotionnelle, chez des individus ayant une faible 

propension à l’empathie, expliquant possiblement l’instabilité dans leurs réponses 

empathiques au quotidien. Ensemble ces résultats soulèvent l’importance de distinguer les 

déficits relevant de l’habileté et de la propension à l’empathie, alors qu’il n’est pas clair si 

les outils actuels mesurent ces concepts. À cet effet, la dernière étude de la thèse 

constitue une revue critique des mesures auto-rapportées, comportementales, 

psychophysiologiques et de neuroimagerie employées afin d’évaluer l’empathie, et plus 

précisément l’habileté et la propension. Celle-ci a soulevé, qu’alors que plusieurs auteurs 

considèrent l’empathie comme une capacité, les outils mesurent davantage la propension 

à l’empathie. Somme toute, la thèse a permis d’approfondir les connaissances empiriques, 

méthodologiques et théoriques de l’empathie dans le domaine des neurosciences 

cognitives et sociales. L’arbre de décision créé dans le dernier chapitre afin d’aiguiller les 

futurs investigateurs dans le choix d’une mesure adaptée à leur conception de l’empathie 

et à leur population d’étude constitue un apport à la littérature. Puis, la définition et le 

modèle d’empathie présentés dans la conclusion générale de la thèse offrent une 

conceptualisation nouvelle et plus holistique de l’empathie. Finalement, bien que la thèse 

propose des pistes de réflexion pour optimiser la réponse empathique et sa mesure, les 

études futures devront poursuivre l’investigation des concepts d’habileté et de propension 

à l’empathie, de même que l’interaction entre les composantes de l’empathie et les 

nombreux facteurs individuels, relationnels et contextuels pouvant l’influencer.  
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Résumé 
Les paradigmes de perception et d’évaluation de la douleur d’autrui ont été largement 

utilisés pour étudier l’empathie. De ce fait, les bases cérébrales de l'empathie pour la 
douleur physique sont bien documentées. L’objectif de ce chapitre est de fournir une revue 
critique des substrats cérébraux de l’empathie et leurs modulations par différents facteurs, 
tout en amorçant une discussion quant à une signature cérébrale de ce processus. La 
définition de l’empathie et de ses composantes est d’abord clarifiée, et une distinction 
entre la perception de la douleur d’autrui, l’empathie et les comportements prosociaux est 
proposée. Puis, les réseaux cérébraux qui sous-tendent les différentes composantes de 
l’empathie sont définis, de même que les facteurs susceptibles de la moduler aux plans 
comportemental et cérébral. La compréhension de l’empathie a grandement progressée 
de par l’étude du fonctionnement cérébral, mais la complexité de ce processus demeure 
considérable.  
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Abstract  

The perception and evaluation of other’s pain has been largely used in social 
neuroscience as a paradigm to study human empathy. Thanks to the growing attention 
given to this concept over the last 15 years, the cerebral bases of empathy in the context 
of physical pain are increasingly well documented. The aim of this chapter is to provide a 
critical overview of the most recent evidence while fostering discussion about the extent to 
which the cerebral changes associated with empathy can lead to a specific signature of 
this key process of social interactions. The authors firstly clarify the complex definition of 
empathy and its principal components and make a clear distinction between pain 
perception in others, empathy and the behavioral outputs that can follow. Secondly, the 
cerebral networks underlying the distinct, yet interacting, components of empathy for 
physical pain are defined. Lastly, recent work on the factors that are likely to modulate 
empathy and these cerebral networks is discussed. The study of brain function has 
advanced our understanding of empathy in the context of physical pain considerably, but 
the complexity of this often fleeting process, especially in healthcare, is such that multiple 
levels of analysis will be needed to fully uncover its mysteries.  
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Abbreviations 

ACC: anterior cingulate cortex 
AI: anterior insula 
aMCC : anterior midcingulate cortex  
CIP: congenital insensivity to pain 
dACC : dorsal anterior cingulate cortex 
DLPFC: dorsolateral prefrontal cortex 
EEG: electroencephalography 
fMRI: functional Magnetic Resonance Imaging 
IFG: inferior frontal gyrus 
IPL: inferior parietal lobule 
LPP: Late Positive Potential 
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TMS: Transcranial Magnetic Stimulation 
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Introduction 

Imagine yourself sitting on your front porch, enjoying a cold drink and watching people 
passing by on the street. You see two people riding their bicycles and, as you look more 
closely at them, you see that one hits a pothole and falls to the ground. Different versions 
of this scenario will be illustrated in order to demonstrate different key concepts that will be 
used throughout this chapter. First, imagine that the two people on the bicycles are kids, 
and you quickly realise they are your son and one of his friends. As you are watching them 
coming back home, your child’s friend falls. You run over to him to help and comfort him; 
he’s crying because he says his knee hurts and you notice some blood trickling down his 
leg. Even if his injury is minor, you understand his pain and you feel bad about it. To a 
certain degree, you share part of his pain. In fact, your reaction would be interpreted as 
empathic. Second, in this same example, switch the roles and imagine that it was your son 
who fell off his bike and got hurt. In this situation, because (we assume) you love and care 
for him so much, you might feel distressed and your reaction would no doubt be much 
stronger than in the first example; perhaps even a bit disproportionate considering the 
seriousness of the event. According to the conceptualization used in this chapter (see later 
for a detailed definition of empathy), your reaction towards your son could not be qualified 
as empathic but rather one mostly characterized by sympathy, as you would most likely 
feel the same emotion as your son and share his distress. Third, visualize that the two 
people on their bicycle are two adults and you recognize one of them as the bully who 
used to tease you about your ginger hair in high school, needless to say that you did not 
particularly like him. While you are watching him, he suddenly falls on the pavement. 
Although you perceive that he is in pain, you do not feel the same urge to run to him in 
order to check that he is fine, even if you did not necessarily wish him such bad luck. Thus, 
perceiving pain in others might trigger an empathic response and prosocial behaviors in 
some instances, but this reaction is far from universal, because other reactions (e.g., 
distress or detachment) could also stem from a situation as the one portrayed here. The 
first and second examples depict respectively the difference between an empathic reaction 
followed by a prosocial behavior and a non-optimal empathic reaction, engendering 
distress caused by an inadequate regulation of your own emotional response to the other’s 
pain. The contrast between the first and third example illustrates a more rudimentary, 
albeit complex, distinction between empathy and pain perception, as well as the 
importance of the relation between the observer and the person experiencing pain. In fact, 
perception of pain in others and the empathy, which may or may not emerge from it, are 
two processes that are sometimes confounded, and, as this distinction is of great 
importance, the peculiarity of these concepts will first be established. The distinction 
between empathy and prosocial behaviors will also be drawn. 

 

Perception of other’s pain vs. empathy for physical pain in others. Pain is an 
unpleasant subjective experience that emerges from the interaction of sensory, emotional, 
affective, cognitive and social components, and is associated with actual or potential tissue 
damage (Loeser & Treede, 2008; Coll, Grégoire, Latimer, Eugène & Jackson, 2011). Thus, 
the perception of others’ pain includes a rapid and efficient decoding phase in which the 
observer learns of a person’s pain through different cues (e.g., facial expressions, vocal 
expressions) in order to appraise it (e.g., pain severity and intensity) (Goubert, Craig & 
Vervoort, 2005; Craig, 2009). While detecting and evaluating someone else’s pain, the 
observer assigns a certain level of psychological affects and distress to the other. 
Perceiving the pain of someone often, but not always, involves empathy. This strong 
association led to the reductionist conception that seeing pain in others amounts to “pain 
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empathy”, but the distinction between these concepts is of great importance, especially as 
pain observation tasks have been largely used in experimental paradigms to study 
empathy. The later requires one to perceive the emotion of the other, and then to 
understand and share that emotion to a certain degree (Decety & Jackson, 2004). As 
such, it is plausible that perceiving pain in others does not automatically trigger empathy, 
but perhaps constitutes a step towards it, and maybe towards prosocial behaviors (Coll, 
Grégoire, Latimer, Eugène & Jackson, 2011; Yamada & Decety, 2009).   

 

The aim of this chapter is foremost to depict the current literature on empathy for 
others’ pain from a neuroscience perspective. First, a definition of empathy will be drawn, 
as consensus is still lacking (Batson, 2009). Second, the cerebral responses associated 
with distinct components of empathy in the context of physical pain will be portrayed and, 
finally, recent advances concerning the factors known to modulate the cerebral response 
of empathy will be explicited. More than a decade of cognitive neuroscience research has 
contributed to the beginning of a quest to find a neural signature of empathy for others’ 
pain (e.g., Krishnan et al., 2016). However, as exciting this may be, the expectations 
towards finding such a cerebral signature in a near future should be moderated. The last 
decade has seen important neuroimaging methods and analyses improvements, leading to 
a rapid growth in the knowledge base, but we are not quite there yet.  

 

Empathy: A unique, yet complex concept. 
Despite some discrepancy in the scientific literature regarding what exactly the 

concept of empathy means, most authors refer to the capacity to perceive, understand, 
represent and share, to a certain degree, someone else’s mental states and feelings 
(Decety & Jackson, 2004). Empathy is a unique, complex and multifactorial human faculty 
that emerges through social interactions (Gerdes, Segal, & Lietz, 2010; Marcoux & 
Jackson, 2012). Importantly, a prerequisite to empathy is self-consciousness, as a person 
must distinguish between himself and the other, to avoid confusion between his or her own 
feelings and the other’s. Then, to be empathic, an individual must have: 1) the emotional 
capacity to share the affective experience of others (i.e., affective component); 2) the 
cognitive ability to understand his or her perspective (i.e., cognitive component) (Melloni, 
Lopez, and Ibanez, 2014); and 3) varying regulatory processes that contribute to the ability 
to find some balance between the other two components. While a majority of authors 
agree that these components are needed for empathy, some accentuate the role, 
hierarchy and importance of one over the others (e.g., de Waal & Preston, 2017). 

 

Affective resonance. The affective component of empathy allows an individual to 
represent what the other feels based on what he would feel in a similar situation (Decety & 
Jackson, 2004). This affective resonance is the core of the shared representations theory, 
which postulates that the perception of other’s behavior automatically activates the neural 
and cognitive substrates underpinning the direct experience of that behavior (Decety & 
Jackson, 2004; Decety & Sommerville, 2003; Prinz, 1997). This resonance to someone’s 
pain relies on an automatic activation of the observer’s own experience of pain, i.e., the 
motor, sensory and emotional representations when experiencing a similar state and 
situation (Decety & Jackson 2004; Preston & De Waal, 2002; Jeannerod 2001). Therefore, 
the activation of shared representations would be associated with an automatic, 
unconscious response to the observer’s sensorimotor and affective states (i.e., sensations 
and emotions) (Preston & DeWaal, 2002). The concept of shared representation in the 
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case of empathy for physical pain has been largely supported by the finding of similar 
cerebral patterns activated during both direct and vicarious experience of pain (Singer et 
al., 2004; Botvinick et al., 2005; Jackson, Rainville & Decety, 2005; Keysers & Gazzola, 
2010). For instance, in the situation mentioned above, seeing a child seated on the ground 
and crying because his knee hurts would evoke the representations of the hard impact 
with the ground if you fell off your own bike and the unpleasant pain you would feel on your 
knee. Even today, many studies are still interpreted on the basis of this theory, even 
though the extent to which one’s own representation and someone else’s share similar 
neural substrate is increasingly being questioned (Krishnan et al., 2016; Zaki, Wager, 
Singer, Keysers & Gazzola, 2016; Van Overwalle & Baetens, 2009).  

 

Perspective-taking. The cognitive component of empathy, sometimes referred to as 
perspective-taking or mentalizing or even theory of mind, is the controlled and deliberate 
ability to impute emotions, intentions, beliefs and desires to someone else in order to 
predict his or her behavior (Frith & Frith, 2006; Decety & Jackson, 2004). According to that 
theory, empathy requires mental flexibility to be able to adopt and understand others’ 
subjective perspective in order to infer their feelings. As such, mentalizing relies on 
controlled processes, as the ability to take another's perspective requires some mental 
effort (Goubert, Craig & Vervoort, 2005; Decety & Jackson, 2004).  

 

Emotion regulation. Even though affective resonance and mentalizing constitute the 
principal components of empathy, mechanisms of emotion regulation are also needed, so 
that a person is not overwhelmed by others’ emotions and does not experience distress 
(Decety & Jackson 2004; Decety, Jackson, & Brunet, 2007). A recent study showed that 
acute stress was linked with an increased cerebral response in the regions underlying the 
affective resonance with others’ pain. The authors also reported a stronger activation in 
regions associated with emotion regulation in the stress group compared with controls. 
They interpreted these results as indicating a greater (yet unsuccessful) involvement of 
regulatory mechanisms to modulate this automatic sharing with other’s pain (Tomova, 
Majdandžić, Hummer, Windischberger, Heinrichs & Lamm, 2016). Thus, the emotion 
regulation component seeks an equilibrium between the affective and cognitive 
components of empathy. There are different models conceptualising emotion regulation 
mechanisms and most agree that these strategies can be classified as goal-oriented, 
need-oriented and person-oriented (e.g., Morawetz, Bode, Derntl, & Heekeren, 2016; 
Koole, 2009; Gross & Thompson, 2007). 

 

Behavioral expression of empathy. To some authors, empathy refers simply to an 
automatic affective mechanism (i.e., emotion resonance), whereas for others it requires 
more controlled cognitive processes (i.e., perspective-taking; see de Waal & Preston, 2017 
for a recent discussion). In this chapter, empathy implies the combination of all the 
processes previously mentioned; they are all interconnected and necessary to evoke 
empathy (Decety & Jackson, 2004). Moreover, some authors, including us, also put 
emphasis on the behavioral output of the different components of empathy (e.g., helping 
behaviors; Goubert et al., 2005). As such, empathy implies that someone resonates, takes 
the perspectives of the other but also means to act for the good of another person. In the 
context of pain, this means that empathy will drive the need to alleviate the pain of the 
other. Thus, even if measuring the behavioral expression of empathy is not always easy or 
feasible, it remains one of the most important markers of this complex process. Note, 
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however, that some helping behaviors might stem from other motivations than empathy. 
For instance, in the above mentioned example, you ran to your son’s friend to help him 
when he injured himself. You could be running to help him ease his pain because he is 
obviously uncomfortable with it, which would be a behavioral output of empathy, but you 
could also do it because it is socially expected for a parent to act like that; the latter would 
not constitute a behavioral output of empathy (Jackson, Eugene & B. Tremblay, 2015). 
Therefore, the optimal measure of empathy would be based not only on the overt behavior 
of a seemingly caring person, but also on the underlying cognitive and affective processes.  

 

Brain activation in empathy 
In the last decade, many studies in the field of social neuroscience have addressed 

this topic, thus greatly advancing knowledge about the cerebral basis of empathy for 
others’ physical pain and, at the same time, improving the global comprehension of this 
multidimensional concept. The study of the brain responses underlying empathy is mainly 
realised through negative emotions or states, as pain, whereas few is known about 
empathy for positive emotions. Because pain is very effective at evoking empathy a lot of 
experimental paradigms use it to assess empathy. In fMRI studies, empathy for pain is 
usually assessed while the participant lies in the scanner watching body parts (i.e., hands 
or feet) in painful situations or facial expressions of pain. What is asked to the participants 
may vary, for instance some studies require the participants to evaluate the pain they 
perceived in the stimuli on a visual analog scale, whereas others ask for the help needed 
by the person on the stimulus in pain. Furthermore, in some studies, the participant has 
nothing to do except watching the painful stimuli. This allows the identification of different 
networks underlying the components of empathy; namely, the shared-representation 
network (i.e., affective component), the mentalizing network (i.e., cognitive component) 
and the different networks involved in emotion regulation. 

 

Shared-representation network. The neural basis of empathy gained interest after the 
discovery that the physical experience of pain shares a cerebral basis with the observation 
of someone else’s pain. More precisely, the core networks underlying the experience of 
physical pain, named the “pain matrix”, have been widely studied by multiple techniques 
(e.g., functional magnetic resonance imaging, electroencephalography, transcranial 
magnetic stimulation). The principal regions of this pain matrix are: primary and secondary 
somatosensory cortices (S1; S2), thalamus, anterior insula (AI), anterior cingulate cortex 
(ACC), and medial prefrontal cortex (mPFC; Garcia-Larrea & Peyron, 2013; Lamm, Decety 
& Singer, 2011). Different components of pain are processed by different groups of 
structures in this pain matrix (Treede, Kenshalo, Gracely & Jones, 1999). For instance, S1 
and S2 are involved in the sensory-discriminative dimension of pain, as they allow 
someone to perceive the pain’s location and intensity. The AI and the ACC are related to 
the affective component of pain, whereas the mPFC is linked with the cognitive integration 
of pain (Apkarian, Hashmi & Baliki, 2011; Baliki et al., 2006). In recent years, a myriad of 
authors argued that the relationship between behaviors and the brain is complex and that 
a specific function can not be assigned to a unique brain region, therefore questioning the 
fact that some areas of the brain would uniquely process physical pain (e.g., Kucyi & 
Davis, 2016; Rogachov, Cheng, Erpelding, Hemington, & Crawley 2016; Wager et al., 
2013). Despite this emerging controversy surrounding the pain matrix, it is still relevant to 
mention this neural network because, as argued earlier, part of many regions of the pain 
matrix are also activated in the affective component of empathy. These regions and the 
network in which they are included are referred to as the shared-representation network or 



 
 

 
 

256 

affective resonance or salience network. To simplify, the unique expression “shared-
representation network” will be used to refer to this network (Fan, Duncan, Greck & 
Northoff, 2011). This network comprises the inferior parietal lobule, the posterior superior 
temporal sulcus (pSTS), the AI, the thalamus, the medial orbitofrontal cortex (mOFC), the 
inferior frontal gyrus, the premotor cortex, the somatosensory cortex, the dorso-lateral 
prefrontal cortex (DLPFC) and the mACC/dACC (Zaki & Ochsner, 2012; Lamm, Decety & 
Singer, 2011; Shamay-Tsoory, 2009; Nummenmaa, Hirvonen Parkkola & Hietanen, 2008; 
Hynes, Baird & Grafton, 2006; Jackson, Rainville & Decety, 2006; Singer et al, 2004). 
Amongst these cerebral regions, some are associated with the sensory-discrimination 
experience of pain (i.e., the somatosensory cortex, the medial and dorsal ACC, the 
supplementary motor area, the periaqueductal gray matter, the amygdala and the inferior 
frontal gyrus); others with the affective-motivational dimension of pain (i.e., ACC and AI) 
(Corradi-Dell’Acqua, Tusche, Vuilleumier & Singer, 2016; Corradi-Dell’Acqua, Hofstetter, 
Vuilleumier, 2011; Lamm, Singer & Decety, 2011; Akitsuki & Decety, 2009; Lamm, Batson 
& Decety, 2007; Jackson, Brunet, Meltzoff & Decety, 2006; Avenanti, Bueti, Galati & 
Aglioti, 2005; Singer et al, 2004). The DLPFC is of particular importance as it is related to 
the recognition of facial expressions of emotions (Conson et al, 2015; Wang, Wang, Hu & 
Li, 2014). The AI and ACC are systematically activated in empathy for pain, therefore they 
are considered key regions for the affective component of empathy. The AI is involved in 
one’s emotional processing, but also in the processing of other’s people feelings along 
with the OFC (Kurth, Zilles, Fox, Laird & Eickhoff, 2010; Price, 2000). The OFC is also 
involved in facial emotion recognition (Willis, Palermo, McGrillen & Miller, 2014; Heberlein, 
Padon, Gillihan, Farah & Fellows, 2008). As for the ACC, this region is involved in 
emotional processing and resolution of conflicts, specifically the dACC is associated with 
the processing of aversive and emotionally conflicting stimuli (Baumgartner, Fischbacher, 
Feieraben, Lutz & Fehr, 2009; Liu et al., 2007). Figure 1, Panel (a) depicts these two 
regions of the shared-representation network.  

 

 While some authors strongly support the notion of the shared-representation 
network (e.g., Corradi-Dell’Acqua, Tusche, Vuilleumier & Singer, 2016; Corradi-
Dell’Acqua, Hofstetter, Vuilleumier, 2011), other researchers in social neuroscience are 
beginning to question the simplicity of this perspective. For instance, using a multivariate 
pattern analysis, some researchers suggest that even if similar brain regions are activated 
in both observed and experienced pain, the pattern of these activations indicates separate 
modifiability, suggesting different brain representations of these two concepts (Krishnan et 
al., 2016). However, studies on the shared-representation network based on multivariate 
pattern analysis need to be extended to a variety of experimental stimuli, before enabling 
an overview of what is actually shared or not between the brain representations of self- 
and other’s pain perception (Zaki, Wager, Singer, Keysers & Gazzola, 2016; see also 
chapter 3.2. The overlap between physical pain and social pain for a similar discussion 
about a shared-representation network between physical pain and social pain). Overall, it 
is important to point out that the sole activity of the shared-representation network does 
not automatically imply an empathic response, because emotional resonance without the 
more controlled process of mentalizing cannot be considered as empathy per se (Jackson, 
Eugène & B. Tremblay, 2015).  

 

Mentalizing network. There is a set of cerebral regions mostly involved in the cognitive 
component of empathy, often called the mentalizing network. This network mostly involves 
the temporal poles, the temporo-parietal junction (TPJ), the precuneus and the posterior 
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cingulate cortex, the septal area and the medial part of the prefrontal cortex (mPFC) 
(Amodio and Frith, 2006; D'Argembeau et al., 2007; Morelli & Lieberman, 2013; Van 
Overwalle & Baetens, 2009; Zaki & Ochsner, 2012). The TPJ is an important region of the 
mentalizing network as it plays a crucial role in the differentiation between self and other 
and is involved in reasoning about others’ perspective and emotional states (Donaldson et 
al., 2015; Geng & Vossel, 2013; Geng & Mangun, 2011; Decety and Lamm, 2007; Frith & 
Frith, 2006; Samson, Apperley, Chiavarino & Humphreys, 2004; Saxe & Kanwisher, 2003). 
The temporal poles are useful in generating semantic and emotional contexts from the 
social experiences of an individual (Frith, 2007; Völlm et al., 2006). The mPFC is involved 
in empathic judgments and in mentalizing tasks requiring an individual to infer others' 
mental states, as well as inferences about their beliefs and intentions (Van Overwalle & 
Baetens, 2009; D'Argembeau et al., 2007; Frith, 2007; Saxe, 2006; Amodio and Frith, 
2006; Frith & Frith, 2006). Figure 1, Panel (b) shows some of these brain regions, crucial 
to the mentalizing network.  

 

Interestingly, this network shares neural substrates with the default-mode network, 
which is mostly activated in resting-state studies when a person is not engaging in a 
specific activity, and thinks about him/herself and has nothing else to do (i.e., no task; Li, 
Mai & Liu, 2014; Mars et al., 2012; Buckner, Andrews-Hanna & Schacter, 2008). The 
overlap between the default-mode network and the mentalizing network, particularly in the 
mPFC and the TPJ, is not surprising as thinking about oneself and social cognition tasks 
both require an individual to think and understand one’s feelings, beliefs and intentions 
(Mars et al., 2012). Some authors have even suggested the idea that the fundamentally 
social basis of human nature would be reflected in brain function, even while resting, and 
this so-called social brain would be a prerequisite to accomplishing more complex tasks 
(Schilbach, Eickhoff, Rotarska-Jagiela, Fink & Vogeley, 2008).  

 

Emotion regulation networks. It is generally acknowledge that the two previously 
discussed networks are at the core of empathy for pain, therefore fewer studies have 
focused on the cerebral response underlying emotion regulation in the context of empathy 
for pain. A meta-analysis (Morawetz, Bode, Derntl & Heekeren, 2016) described a neural 
model of emotion regulation based on three different networks: attentional deployment, 
knowledge and appraisal, and body and response system. The attentional deployment 
network is engaged in tasks where an individual distracts himself from a given situation, or 
on the contrary concentrates on its emotional content (Gross & Thompson, 2007). This 
network involves mostly brain regions that are in the core network of attention, comprising 
the right AI and the preSMA (Morawetz, Bode, Derntl & Heekeren, 2016). The knowledge 
and appraisal network is involved in situations where an individual tries to alter the 
emotional significance of a situation (e.g., reappraisal, perspective taking; Gross & 
Thompson, 2007). It involves mostly prefrontal regions (i.e., DLPFC, DMPFC, VLPFC), 
and also the TPJ (Morawetz, Bode, Derntl & Heekeren, 2016). Finally, the body and 
response system is invoked when one tries to alter the experience of an emotional 
situation, through different mechanisms (e.g., thought suppression) (Gross & Thompson, 
2007). The brain network underlying this system is supported by many regions, including 
but not limited to, the left VLPFC and right TPJ, as it is involved in complex cognitive 
functions, (Morawetz, Bode, Derntl & Heekeren, 2016). However, the distinction between 
emotion regulation for different types of emotions is not clear (Ochsner & Gross, 2005), 
making it hard to identify the networks specifically involved in emotion regulation during 
empathy for pain. Nonetheless, attentional distraction, which could be used as an emotion 
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regulation strategy would diminish the aversion of pain. This reduction would be expected 
to be reflected in brain activity, notably with a diminished activation in some regions of the 
pain matrix (e.g., insula, ACC, thalamus, mPFC) (Ochsner & Gross, 2005). 

 

To summarize, empathy is a multi-faceted concept that relies on three major networks 
underlying its principal components namely, the shared-representation network for the 
affective component (i.e., affective sharing), the mentalizing network for the cognitive 
component (i.e., perspective-taking) and, lastly, the networks underlying emotion 
regulation, essential for an optimal empathic response. An important question arises from 
the body of literature surrounding the brain response that underlies empathy: even though 
there is strong evidence supporting the shared-representation and the mentalizing 
networks, can we predict a person’s empathy on the basis of the brain response to 
another’s pain? Moreover, can we infer a person’s empathy for others’ physical pain on the 
sole foundation of the structure and activity of his or her brain? The complexity of this 
question emerges not only from the intricacy of the brain, but also from the fact that even 
though we know about the networks underlying empathy for the physical pain of others, 
this activity can be modulated by a variety of factors related to the person in pain, the 
observer and the context.  

 

Factors modulating the cerebral activations associated with empathy for pain 
Studies highlighting how individual and social factors may influence the empathic 

brain response to other’s pain are commonly classified in three categories: factors related 
to the person in pain, those linked to the observer, and those associated to the contextual 
factors in which pain is observed (see previous reviews on this topic; e.g., Coll et al., 
2011). The most recent brain imaging findings are presented below, focusing on factors 
related to the observer and the context, which have been studied more extensively.  

 

Besides driving forward the theoretical models of empathy for physical pain, these 
studies are of critical importance in clinical settings, because empathy is at the core of 
quality care, despite being highly challenging for caregivers (Rakel et al., 2009; Del Canale 
et al., 2012). In fact, the distressing situations that people have to cope with daily may lead 
health professionals to compassion fatigue, emotional distress and even burnout 
(Gleichgerrcht & Decety, 2013; Latimer et al., 2017). Such negative outcomes to being 
empathic may paradoxically put caregivers in a state that reduces the likelihood of 
displaying empathy in the long run (Feighny et al., 1995; Bonvicini et al., 2009).  

 

The suffering person   
The brain response to other’s pain is influenced by the individual characteristics of the 

person in pain, such as the gender (Simon et al., 2006) or the intensity of painful facial 
expression (Budell, Jackson & Rainville, 2010). Using fMRI, Budell et al. (2010) 
investigated brain responses of healthy participants while they rated the level of pain 
expressed in video clips displaying actors producing facial expressions of three different 
levels (mild, moderate, and strong) of pain. In a control condition, participants were 
scanned while observing the same video clips, but they were asked to focus on the facial 
movements rather than the meaning of the emotion expressed. The neural response 
associated with pain evaluation was sensitive to different intensities of pain expression, as 
demonstrated by increased brain responses related to the amount of pain perceived in 
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others in the pain matrix (e.g., ACC, AI), as well as in certain areas of the mPFC 
(associated with mentalizing). Moreover, some areas engaged in action observation (e.g., 
vIPL) were strongly activated in the pain evaluation condition, demonstrating that their 
functional role is not limited to the processing of facial movements, but may also include a 
more “in-depth” processing, namely the extraction of the expression meaning.  

 

The observer 
The neural response of empathy for physical pain is also modulated by the observer’s 

personal characteristics such as gender (i.e., women generally show stronger brain 
activations than men in the different brain networks of empathy for physical pain; Preis, 
Schmidt-Samoa, Dechent & Kroener-Herwig, 2013; Yang, Decety, Lee, Chen & Cheng, 
2009), culture (Cheon et al., 2011; 2013), one’s own pain while perceiving others’ pain 
(e.g., Meng et al., 2013) or empathy deficits (for a review see Lockwood, 2016). Using 
fMRI, Cheon and collaborators (2011) scanned Korean and American participants while 
observing photos depicting either Koreans or Caucasian-Americans in an emotionally 
painful or neutral situation. Compared to Caucasian-American participants, Korean 
participants reported experiencing greater empathy and showed stronger activity in the left 
TPJ (a key region in mentalizing) for ingroup compared to outgroup members. Moreover, a 
growing amount of evidence suggests that individuals with empathy deficits such as 
autism spectrum disorders, psychopathy (Lockwood, 2016) and schizophrenia (Gonzales-
Lieneres et al., 2016, Vistoli et al., 2017), showed atypical brain patterns when viewing 
others in pain. For instance, there is evidence that adolescents and adults with extreme 
levels of psychopathic traits show a reduced neural responses to others’ pain in regions 
related to affective resonance (i.e., AI, IFG, ACC and amygdala), when compared with 
healthy controls (Decety et al., 2013a, b; Marsh et al., 2013; Meffert et al., 2013). The 
literature is much more heterogeneous regarding the neural changes in empathy for pain 
response in people with autism spectrum disorders, with evidence for normal (Hadjikhani 
et al., 2014), increased (Gu et al., 2015) and decreased activation (Fan et al., 2014) in 
brain regions involving affective resonance compared with healthy controls. Overall, the 
investigation of the cerebral response of empathy for physical pain in people presenting 
deficits to one or more components provides new insight into these disorders. A better 
understanding of the underlying networks and their dysfunction is crucial to highlight how 
empathy and helping behaviors that stems for it are processed in the brain, and more 
practically, to provide insight towards the development of strategies and interventions to 
reduce the impact of empathy deficits.  

 

Self-pain experience. The role of self-pain experience in empathy for physical pain 
has also aroused a large amount of attention among neuroscientists. For instance, 
investigations of congenital amputees (Aziz-Zadeh, Sheng, Liew & Damasio, 2012) or 
individuals with congenital insensitivity to pain (CIP; Danziger, Faillenot & Peyron, 2009) 
have provided excellent opportunities to examine whether the lack of self-pain experiences 
modulates the neural representation of others’ pain. These studies have aimed notably at 
assessing whether the representation of vicarious pain in the brain might be grounded in 
one’s own pain experience and underlying cerebral organization. Danziger and colleagues 
(2009) used fMRI to explore the brain correlates of empathy for physical pain in CIP 
patients, compared with healthy controls, when observing video-clips depicting others in 
pain. Consistent with previous results (Danziger, Prkachin & Willer, 2006), CIP patients’ 
ratings of pain intensity were lower when viewing body parts in painful situations, while 
pain ratings did not differ for painful facial expression. At first glance, the CIP patients 
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showed a similar pattern of brain activations compared with controls, regardless of 
whether the painful event depicted painful situation of body parts or facial expression of 
pain.  Regardless of the group, there were no correlation between brain activation  to 
painful facial expressions and pain-intensity ratings. Nevertheless, the cerebral activations 
could reflect different processes in the two groups. For instance, although AI and ACC 
engagement may reflect the emotional processing of vicarious pain in both groups, it is 
likely to be related to an automatic affective resonance, as this mechanism is believed to 
be shaped by one’s previous pain experiences (Decety & Jackson, 2004). While self-pain 
representations are lacking in CIP patient, the AI and ACC activations may be associated 
more cognitive processes, thus allowing the CIP patients to access a vicarious 
representation of pain unpleasantness. Moreover, in the CIP patients (but not in controls) 
brain responses to facial expression of pain in the vmPFC and to pictures of body parts in 
painful situations in the vPCC were strongly and positively correlated with empathy traits, 
underlying a potential link between these areas and empathic abilities.  

 

The contribution of self-pain experience processes in empathy for physical pain has 
also been examined in a study on placebo analgesia in healthy subjects (Rütgen et al., 
2015). The participants were scanned while they received, or witnessed another person 
receiving painful or non-painful electrical stimulation, before and after undergoing a 
placebo analgesia protocol. The participants experiencing placebo analgesia reported 
decreased self-pain as well as decreased empathy for pain compared with control. This 
decrease was associated with reduced activation of emotional processing of pain areas (AI 
and midcingulate cortex), namely reflecting affective resonance. Overall, this study adds 
evidence that, in healthy persons, the understanding of other’s pain level engages the 
mental representation of self-pain experiences.  

 

Exposure to others’ pain. Some studies have also highlighted how previous 
experience with others’ pain may modulate the actual cerebral response to others’ pain. In 
a seminal study using fMRI, Cheng and collaborators (2007) were the firsts to investigate 
the cerebral responses of empathy for pain in relation to a person’s experiences. They 
demonstrated different patterns of brain activation in areas associated with empathy for 
others’ pain in acupuncturists compared to controls, when they were observing pictures of 
a needle puncturing the skin (painful events) or a cotton tip touching the skin (non-painful 
events; Cheng et al., 2007).  Acupuncturists showed less activation than controls in the AI 
and the aMCC/dACC, suggesting a reduced affective resonance in their cerebral response 
when viewing someone’s having a needle puncturing the skin. The authors also reported a 
decrease in the mPFC that they interpreted in association with the underestimation of 
vicarious pain, as a potential self-protective bias that would dampen the affective 
resonance to other’s pain to prevent the acupuncturists from emotional contagion of their 
patients’ distress.  

 

In the same vein, other authors have specifically examined the effect of pain over-
exposure on the brain response to vicarious pain. The amount of exposure to pain cues is 
considered as one of the main source of the patients’ pain underestimation by physicians 
or nurses (Prkachin, Solomon & Ross, 2007). Therefore, this factor appears critical if one 
wants to address the issue of healthcare professionals' well-being and medical empathy. 
Health-care workers routinely deal with suffering in every form, which could definitely be 
stressful and exhausting, and sometimes an obstacle to responding empathically to 
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suffering patients. In fact, pain overexposure could lead to remaining detached (or 
desensitized) to other’s pain, causing a general underestimation of patient’s pain 
(Neumann et al., 2011; Halpern, 2012). This behavior would be a way to regulate the 
emotional distress triggered by the observation (or sharing) of someone’s pain (Prkachin et 
al., 2007). Understanding the cerebral impact of pain exposure on the perception of others’ 
pain may help decipher the relationship between pain overexposure and pain 
underestimation, as well as their link with the different components of empathy (i.e., 
affective resonance, perspective-taking, emotion regulation). In an experimental study 
using EEG, Coll and collaborators (2016) examined the neural changes underlying 
repeated exposure to someone in pain. They measured behavioral (pain detection task) 
and event-related-potential responses of healthy adults who were either repeatedly 
exposed to facial expressions of pain or to neutral facial expressions. As in previous 
behavioral studies (e.g., Prkachin, Mass & Mercer, 2004; Prkachin & Rocha, 2010), the 
participants were less inclined to consider moderate expressions of pain as painful after 
being exposed to intense expressions of pain. Most notably, this effect was associated 
with a decrease in the Late Positive Potential (LPP) response to pain expressions 
following exposure to intense pain compared with participants exposed to neutral 
expressions. This result was interpreted as an alteration of the cerebral responses to the 
pain of others, which would indicate that the repeated exposure to vicarious pain leads to a 
decrease in the perceived saliency of pain expressions (i.e., low-level attentional 
processes implied in others’ pain perception). Furthermore, correlation analysis showed a 
relation between self-reported empathic concern and the LPP response in the control 
group, but not in the exposure group. In accordance with Cheng et al. (2007), this result 
suggested that repeated exposure to pain in others might affect the regulation of vicarious 
pain responses. Although it remains experimental, this study pinpoints the critical impact 
that a repeated exposure to suffering may have on the perception of others’ pain, as well 
as on its brain mechanisms, at least in the short term. Therefore, it appears highly relevant 
to further understand its effects on people who are regularly exposed to others’ pain, over 
several years.  

 

Moreover, in a recent fMRI study, Jackson and collaborators (2017) compared the 
brain activity pattern of pediatric intensive care nurses (i.e., people who are exposed to 
babies’ pain on a daily basis) and a control group of health workers (e.g., social workers, 
pharmacists) when watching clips of babies undergoing painful or non-painful procedures 
or clips of adults with chronic shoulder pain (from the UNBC-McMaster Shoulder Pain 
database; see Lucy et al., 2011). Consistent with a previous study revealing 
overestimation of babies’ pain in non-pediatric healthcare professionals (Latimer et al., 
2011), pediatric nurses scored the pain of infants and adults significantly higher than other 
health workers.  The fact that they perceived higher pain than non-expert controls even in 
adults, for whom they have no specific expertise, may suggest that the specialized training 
they received in the pediatric field generalizes to adult patient or even that they are more 
sensitive to other’s pain overall. Analysis of fMRI data yielded a significantly lower 
activation of brain regions associated with affective resonance (e.g., left IFG/AI, right 
thalamus) and emotion regulation (e.g., mPFC) in pediatric nurses when observing infants 
in pain compared with controls, while the neural response related to the observation of 
adults in pain did not vary between the two groups. Correlation analysis also revealed that 
the relatively reduced activation in the left IFG/AI in nurses was proportional to the number 
of years of experience in the neonate care unit. Note, however, that the differences in 
brain response were not correlated with ratings of others’ pain. The authors suggested that 
the lower activation of IFG/AI and thamalus indicates a neural habituation or blunting 
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following repeated pain exposure. This result is consistent with a recent neuroimaging 
study showing that repeated exposure to hand stimuli in painful situations was associated 
with a reduced neural response in brain regions including the AI (Preis et al., 2015). 
Contrary to the study of Cheng et al. (2007) with acupuncturists, the pediatric nurses 
showed a lower activation in the mPFC compared with the controls when viewing infants’ 
pain. This result is congruent with their higher infant pain ratings and would suggest lesser 
emotion regulation (i.e., lack of a self-protective bias) in nurses when they are exposed to 
babies’ pain. These results are quite different from those obtained by Cheng et al. (2007), 
suggesting that the cerebral impact of vicarious pain is specific to the kind of pain and to 
the type of patient that healthcare professionals encounter in their practice.  

 

The context, and the interaction between the sufferer and the observer   
The affective link between the observer and the person in pain is one of the first 

factors that were shown to be a strong modulator of the neural response to vicarious pain 
(Singer et al., 2006). In this original study, Singer and colleagues (2006) measured brain 
responses when individuals empathized with the pain of someone they liked or disliked 
(based on a prior session where they interacted in a competitive game). Male participants 
showed significantly less empathic activity (affective resonance) for people they disliked 
compared with ones they liked, while there were no marked difference in women. Ethnicity 
is also a well-known factor that influences the empathic brain response for physical pain 
(Avenanti, Sirigu & Aglioti, 2010; Contreras-Huerta, Baker, Reynolds, Batalha & 
Cunnington, 2013; Mathur, Harada, Lipke & Chiao, 2010; Riečanský, Paul, Kölble, Stieger 
& Lamm, 2015; Xu, Zuo, Wang & Han, 2009). In the study by Contreras-Huerta et al. 
(2013), for example, the brains of Caucasian participants were scanned using fMRI while 
they were watching video clips of Asian or Caucasian people receiving either a painful 
(syringe needle) or non-painful (cotton-bud) touch on the left or right cheek. After each clip, 
they rated how painful each stimulus looked on a 4-point scale. Results revealed no 
significant differences in the pain ratings regarding the ethnic group. Interestingly, the 
neural empathic responses revealed a greater activation in the left insular cortex when 
observing painful touch to the faces of same-ethnicity people compared with other-
ethnicity people.  

 

Responsibility. Using fMRI, Cui and collaborators (2015) examined whether brain 
responses to dynamic facial expressions of pain are influenced by the observer’s 
responsibility for the pain in someone he or she is observing. The participant and a 
confederate performed a difficult task simultaneously, while the participant was in the 
scanner. The task consisted of displaying a central target letter flanked by distractors and 
the two players had to press the button corresponding to the central letter. If one of them 
or both erred in the task, the confederate received a noxious shock. In some trials the 
participant or the confederate were fully responsible for the other’s electric stimuli, while in 
some trials they both shared the responsibility for their own pain. The participants were 
seeing the confederate being shocked via a video-feed depicting her facial expressions. 
The author also scanned the participants’ brains while they were delivered noxious and 
innocuous electric stimuli to the right hand in order to localize regions involved in the self-
pain experience (i.e., pain matrix). The regions of the functionally localized pain-matrix of 
the participants (including the middle temporal gyrus around the superior temporal sulcus, 
the inferior frontal gyrus, ACC, AI, amygdala, striatum and right superior frontal gyrus) 
showed stronger activations for conditions in which the witnessed pain was entirely due to 
the participant's mistake compared with those where the confederate or both individuals 



 
 

 
 

263 

had erred. This “boosted” activation in areas of the shared-representation network 
suggests a stronger affective reaction to pain in others when the observer witnesses a 
pain he/she had caused.  

 

Sense of control. In another study, De Coster and colleagues (2014) tested whether 
the sense of exerting control over the hand of someone else may change the corticospinal 
excitability evoked by viewing this hand receiving painful stimulation. In a preliminary 
action phase, the sense of control was manipulated (De Coster et al., 2013). In an imitative 
paradigm, a hand displayed on a screen imitated participants, giving them the sense of 
having control over this hand. In a non-imitative condition, the hand performed 
nonmatching movements. After being imitated or not by this hand, the participants 
observed the hand receiving painful stimulation. During this pain observation phase, Motor 
Evoked Potentials (MEPs) induced by Transcranial Magnetic Stimulation (TMS) were 
measured in the right dominant hand of participants. The result revealed that when 
participants did not exert control over the hand that received painful stimulation (i.e., 
incongruent movements in the preliminary action phase), decreased corticospinal 
excitability was found during pain observation. In contrast, when participants exerted 
control over the hand that received painful stimulation (i.e., congruent movements in the 
preliminary action phase), increased corticospinal excitability was observed. Moreover this 
facilitation effect was higher for people who were more strongly affected by other’s distress 
as measured by self-reported distress on the Interpersonal Reactivity Index (IRI, Davis, 
1980). Corticospinal excitability changes, consequent to the observation of pain in others, 
were interpreted as reflecting sensory resonance with anothers’ pain, namely the sensory 
aspects of others’ painful experience would be mapped onto the motor system of the 
observer, who would react as if he or she was actually experiencing pain (for experimental 
evidence of sensori-motor resonance with anothers’ pain see Avenanti et al. (2005)). The 
authors interpreted the motor inhibition as a freezing (or anesthetic) response reflecting 
the participants’ helplessness to prevent the other from receiving painful stimulations (i.e., 
the participant has no control over the hand he/she is seeing). In contrast, increasing 
control-induced motor facilitation may be interpreted as the preparation of an avoidance 
response (i.e., the participant has the illusion of commanding the other’s hand in order to 
avoid the painful stimulation).  

 

These two studies (Cui et al., 2015; De Coster et al., 2014) are of particular interest 
from a clinical perspective, as healthcare professionals sometimes have to perform painful 
medical procedures (e.g., wound care in patients with severe burn injuries; Hoffman et al., 
2008; Perry, Heidrich & Ramos, 1981) and are not always able to ease patients’ pain (i.e., 
a situation where they exert no control on pain). It would be interesting to investigate more 
specifically people who are regularly exposed to pain, and how the sense of being 
responsible, or exerting or not exerting control over others’ pain may change the functional 
brain networks underlying empathy for physical pain as well as the empathic reaction to 
others’ pain. In line with this issue, a recent fMRI study (Jensen et al. 2014) demonstrated 
that physicians’ brain activation during a patient-physician interaction while the patient was 
experiencing pain was modulated by the physician’s expectancy of the patient’s pain relief.  

 

Conclusion 
Although humans may be spontaneously inclined to respond empathically to others’ 

pain, the social neuroscience findings discussed above highlight the evidence that the 
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reaction to someone’s pain (at least at the cerebral level) is not a one-to-one relationship 
and may be modulated by multiple intra- and inter-individual factors. These factors stem 
from an individual’s characteristics, the suffering person’s characteristics, the interaction 
between the two individuals, as well as contextual events. Despite the many advances in 
this neuroscientific research domain, we cannot state that all the factors influencing 
someone’s empathy are currently known. Understanding each of these factors and their 
specific impact on one person’s behaviors and cerebral activations may be a difficult task 
indeed.  

 

More importantly, as already pointed out by Zaki and Ochsner (2012), in the field of 
empathy, the explicit links between the brain and the human behaviors are still lacking or 
unclear in the literature. Even when neuroimaging studies include behavioral estimation of 
others’ pain perception (often ratings of pain intensity on a visual analog scale), the 
cerebral data are not necessarily associated with behavioral markers, or can even be in 
opposite directions. Several reasons might explain this apparent lack of convergence. 
First, some of the behavioral measures have their limitations, as empathy is frequently 
inferred from pain rating. But what do pain ratings mean in the context of the study of 
empathy? Higher level of pain ratings has been implicitly interpreted as higher level of 
empathy, but is that always the case? Empathic accuracy, the congruence between the 
observer’s pain rating with the subjective pain rating of the person in pain (see for instance 
Issner, Cano, Leonard, & Williams, 2012) might be a more relevant behavioral marker of 
empathy. It directly assesses the ability of the observer to rightly understand the mental 
state of the other individual, but unfortunately it is not the most used tool in assessing 
empathy. Second, as it was previously mentioned, there are so many factors influencing 
empathy and the way it is capture at the behavioral and cerebral levels. It is important to 
consider that these differences actually account for the lack of consistency in the empathy 
domain. For instance, different tasks or even similar tasks using different stimuli trigger 
utterly different behavioral and brain responses. Therefore, it is well known, but sometimes 
forgotten, how tricky it may be to infer specific cognitive processes based solely on 
activation in particular brain areas (i.e., inverse inference problem; see Poldrack, 2006). 
So, considering all these points, whether we can determine the level of empathy of an 
individual, as well as predict his/her response to someone’s pain, solely on the brain 
responses to other’s pain, seems a far-reaching goal. As suggested by Preusche & Lamm 
(2016), the combination of neuroimaging with behavioral and physiological measures of 
empathy and the reaction to others’ suffering (e.g., self-ratings of experienced emotions or 
observational methods assessing an empathic behavior) is likely the best way to meet the 
challenge of determining the optimal degree of empathy of an individual in order to favour 
a prosocial stance while preserving oneself from emotional distress. The specific 
endeavour to understand the relationship between the cerebral basis of human empathy 
and social behavior will lead to additional insights, which might help different disciplines to 
translate this knowledge into practice. This can be achieved by teaching what is empathy; 
its components, its goals and importance, as well as its costs and pitfalls. It is primordial, 
to teach how to maintain reliable empathic behaviors in professions where this 
competence is required but may be costly (e.g., health professionals). Ultimately, the 
knowledge we seek in research is highly applicable in clinical settings. For instance, the 
cerebral basis of empathy might prove useful in highlighting and treating the 
physiopathology of patients suffering from empathy deficit (autism, psychopathy, and 
schizophrenia).  
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