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Abstract

Salles, Bruno Maciel de Carvalho Pinto; Mograbi, Daniel Correa
(Advisor); Socio-Contextual Cognition in Vicarious Emotional
Reactions. Rio de Janeiro, 2018. 87p. Dissertacdo de Mestrado —
Departamento de Psicologia, Pontificia Universidade Catdlica do Rio
de Janeiro

Recent findings suggest that social and contextual cues may
moderate responses toward other’s emotions. Therefore, the current work
investigated socio-contextual cognition in vicarious emotional reactions. It
was examined if convergent and divergent responses depend on group
membership, gaze direction, and the emotion showed by the displayer; and
if degrees of closeness moderate aversive and compassionate responses
to other's suffering. These emotional variables were assessed by self-
report, facial expressions, gaze behavior and pupil dilatation. Findings
supports theories of social cognition and its effects on emotion and

empathy.

Keywords

Social Cognition; Empathy; Emotional Contagion; Facial Expressions

of Emotion
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Resumo

Salles, Bruno Maciel de Carvalho Pinto; Mograbi, Daniel Correa
(Orientador); Cognicao Socio-Contextual em Reacdes Emocionais
Vicérias. Rio de Janeiro, 2018. 87p. Dissertacdo de Mestrado —
Departamento de Psicologia, Pontificia Universidade Catdlica do Rio
de Janeiro

Achados recentes sugerem que pistas sociais e contextuais podem
moderar respostas a emocfes alheias. O presente trabalho investigou
cognicao socio-contextual em reacdes emocionais vicarias. Foi examinado
se respostas convergentes e divergentes dependem da afiliagdo grupal,
direcdo do olhar e a emocdo mostrada pelo emissor; e se 0 grau
proximidade modera respostas aversivas e compassivas ao sofrimento
alheio. Essas varidveis emocionais foram analisadas por autorrelato,
expressodes faciais, rastreio ocular e dilatacdo de pupila. Os achados
respaldam teorias de cognicdo social e seus efeitos sobre emocao e

empatia.

Palavras-chave

Cognicao Social; Empatia; Contagio Emocional; Expressfes Faciais

de Emocao
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THEORETICAL BACKGROUND

1. Interpersonal Emotional Transfer

Emotions are brief psychophysiological phenomena that represent effective
ways to adapt to new environment demands (LEVENSON, 1994). They are
commonly elicited by personal-relevant situations (WONDRA &
ELLSWORTH, 2015) and maintained through evolution to solve specific
problems of survival or adjustment (KELTNER & GROSS, 1999). Distinct
emotions, therefore, have their own functions: fear prepares the organism
in risky situations (e.g., flight reactions in imminent danger); anger helps
overcome obstacles (real or abstract); sadness recovers resources after a
loss and attracts support and help from close people; etc. (EKMAN, 2007,
FISCHER & MANSTEAD, 2008).

However, emotions are not only evoked by personal reasons. In fact,
emotional states tend to spread among close people (PARKINSON, 2011).
Studies provide evidence that affective states often automatically spreads
across groups (see KELLY, MCCARTY, & IANONNE, 2014). Shared affect
in groups may serve to coordinate group activities towards the achievement
of common goals (SPOOR & KELLY, 2004), in addition to developing and
maintaining interpersonal bonds (VAN KLEEF & FISCHER, 2015).
Nevertheless, the mechanisms and conditions under which people share
and become emotionally affected by others are still sources of debate. Two
distinct accounts seek to explain this interpersonal emotional transfer:

emotional contagion and social appraisal.

1.1 Emotional Contagion Theory

Emotional contagion theory suggests that being in contact with someone
puts another person in a similar emotional state. In this view, emotions are
like “diseases” that spread without will and largely inaccessible to the person
awareness (HATFIELD et al., 2014). Primitive emotional contagion is

defined as a tendency to converge emotionally through automatic mimicry
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and synchronization of facial expressions, vocalization, posture, and
movements of another person (HATFIELD, CACIOPPO, & RAPSON,
1994). This account presupposes a three-stage process underlying the
mechanisms of emotional contagion. The first stage is mimicry, in which the
perceived emotional expression leads to the automatic mimicry of this
behavior (CHARTRAND & BARGH, 1999). After that, it is assumed that the
observer then experiences the emotion that has been imitated by afferent
feedback mechanisms, most commonly facial feedback (STRACK,
MARTIN, & STEPPER, 1988). Third, as a consequence of mimicry and
feedback, people would tend to “catch” others’ emotions from moment to
moment. In this way, individuals become behaviorally aligned through
mimicry and emotionally converged by emotional contagion (VAN DER
SCHALK ET AL., 2011a).

Despite still remaining influential and popular in research on interpersonal
transfer of emotion (PARKINSON & MANSTEAD, 2015), there is little direct
evidence for emotional contagion theory and the operation of the specific
mimicry—feedback—contagion sequence (see PARKINSON, 2011). In
addition, findings suggest that convergence of emotion-related movements
seems to involve identifying the meaning of the behavior rather than simple
“motor resonance”, in which only the specific perceived physical movements
get copied. For example, Tamietto et al. (2009) noted that the participants'
faces reflected expressions of fear or joy even in response to bodily rather
than facial signals associated with those emotions (see also HESS,
HERRERA, BOURGEOIS, AND BLAIRY, 1997). These, and other findings
(e.g., MOODY et al., 2007; SOUSSIGNAN et al., 2013), open the possibility
that emotional correspondence between individuals may not be caused by
"blind", automatic processes, but rather by moderators of emotional context

in a given situation.

1.2  Social Appraisal Theory

Social appraisal theory is used as an alternative account to explain

interpersonal and contextual influences in emotional correspondence, in
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which the integration of others’ emotions and context in which they are
expressed plays a central role (BRUDER et al., 2014). In this case,
emotional expressions are regarded as meaningful signs (HESS &
FISCHER, 2014), and therefore provide important information about current

situations.

According to this theory, the individual integrates his/her own appraisal of a
situation with the information derived from the emotional expressions of
other people in the same place (BRUDER et al., 2014). Emotional displays
produced by other person allow perceivers to re-evaluate their own
appraisal of the situation or to adopt the sender’s appraisals without
appraising the situation for themselves. (KITAYAMA & MASUDA, 1995;
PARKINSON & SIMONS, 2012). In this case, the observer can use this
emotional information to appropriately respond to the people around or to
the current situation per se (VAN DER SCHALK et al., 2011a).

Primitive emotional contagion

Stage 1: Stage 2:
. . 7, 7
) Mimicry PersonB’s Feedhack PersonB’s
Person A’s emotion > matching »  matching emotion
expression (Stage 3: Contagion)

Social appraisal theory

Social cues
evalugation PersonB’s PersonB’s
PersonA’s emotion »  matching appraisal »  matching emotion
(or not) {or not)

Figure 1. Process of emotional contagion and social appraisal theory (Adapted from PARKINSON,
2011).

Emotional contagion and social appraisal, therefore, make distinct
predictions about whether social cues (e.g., gaze direction, group
membership) may influence reactions to other's emotions. Emotional
contagion predicts little influence of context and social cues, with authors

arguing that social context might be a weaker factor than expected (Hatfield
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et al., 2014). By contrast, social appraisal theory considers these factors as
essential to determine emotional convergence (figure 1). In this case, not
only the specific emotion displayed influences responses, but also who is

expressing it.

According to the reliability hypothesis, Bruder et al. (2014) propose that
people tend to mostly converge their appraisal, and consequently their
emotional reactions, to closest ones identified as friends, members of the
family and members of their own group. This is based on evidence
indicating that friends converge in their appraisals, feelings, and emotional
expressions stronger than in relation to strangers (ANDERSON et al., 2003;
BRUDER, DOSMUKHAMBETOVA, NERB, & MANSTEAD, 2012). Studies
suggest that interpersonal closeness also promotes empathic responses
(see PRESTON & DE WAAL, 2002). Thus, it is possible to consider that
empathic processes are somehow involved in contexts of affective

congruence.

2. Empathy

Empathy is a construct that can be divided into distinctive, but potentially
interactive, aspects that helps to maintain interpersonal relationships.
Decety (2015) distinguish emotional, cognitive, and motivational aspects of
empathy. The emotional aspect refers to affective sharing, i.e., the capacity
to share or become affected by other's emotion. Perspective-taking is the
cognitive facet of empathy, corresponding to the ability to understand what
a person is thinking or feeling by consciously putting oneself into the other’s
perspective. Finally, empathic concern encompasses motivations to care for
another’s welfare, which may lead to prosocial behaviors. Altruistic actions
have been found both in infant developmental studies (EISENBERG &
EGGUM, 2009) and experimental animal research (Preston & de Waal,
2002b) - mainly with primates (CORDONI et al. 2002; KOSKI & STERCK,
2006), thus suggesting an evolutionary basis for these behaviors (DE
WAAL, 2008).
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Batson (1991) characterized empathy as a family of vicarious emotional
responses, including feelings of sympathy, compassion, tenderness, and
the like, that are more other-focused than self-focused. Defined as a
concerned reaction to the emotional state of other person (EISENBERG et
al., 1994), sympathy has been empirically associated with feelings of sorrow
and prosocial behavior (i.e., voluntary behaviors in order to benefit the other;
EISENBERG & MILLER, 1987). Some authors (NUSSBAUM, 1996;
GOETZ, KELTNER & SIMON-THOMAS, 2010) prefer the term compassion
because it would encompass a larger set of states than sympathy. Goetz,
Keltner & Simon-Thomas (2010) place affective labels like sympathy, pity
and empathic concern in the same family of emotional states related to
compassion, which have as their main characteristic the concern for the

relief of the suffering of another individual.

In addition to compassion, studies also distinguish another vicarious feeling
resulting from witnessing another’s suffering. Personal distress is defined
as a self-focused, aversive emotional reaction to other’s distress (BATSON,
1991). Itis suggested that this is related to confusion between self and other
(DECETY & LAMM, 2009), potentially stemming from empathic over arousal
(i.e., high levels of vicariously induced aversive emotion; EISENBERG et
al., 1996; HOFFMAN, 2000). Feelings of personal distress can be expected
to lead to egoistical prosocial behavior, motivated by the desire to relieve
one's own aversive state by reducing contact with the unpleasant situation,
rather than altruistically alleviate the other’s suffering (see EISENBERG et
al., 2006).

Dispositional differences in individuals’ abilities to regulate their emotions
have been demonstrated as a factor that determines the experience of
compassion versus personal distress (e.g., EISENBERG et al., 1994; 1996).
However, it is less clear the extent to which interpersonal factors may
moderate these vicarious responses to another’s suffering. Familiarity and
similarity are factors of interpersonal closeness that have been suggested
to improve empathy (PRESTON & DE WAAL, 2002). However, to date there
is no study aiming to distinguish their effects in moderating compassion and

personal distress responses.
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Il OBJECTIVES

Based on the theoretical background presented above, the general
objective of the present dissertation is to investigate if social and contextual
factors moderate vicarious emotional reactions. For that purpose, two

experimental studies were conducted, with the following specific objectives:

- Study 1 — To investigate if degrees of closeness (i.e., familiarity and
similarity) moderate vicarious responses to another person’s
suffering, exploring in particular differences in terms of aversive

(personal distress) or concerned (compassion) reactions to suffering;

- Study 2 — To explore if convergent and divergent responses depend
on group membership, gaze direction, and the emotion showed by

the displayer, within a competitive context.
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From Aversion to Compassion: Closeness Effects

in Vicarious Reactions to Another’s Suffering

Abstract

Background: Familiarity and similarity are associated with increased empathy.
However, to date, no study has explored experimentally whether their effects are
different or indistinguishable. The current study investigated if degrees of
closeness (i.e., familiarity and similarity) moderate vicarious responses to another
person’s suffering, exploring in particular differences in terms of aversive (personal
distress) or concerned (compassion) reactions to suffering. Methods: 87
participants watched a videoclip of an athlete suffering an injury, but this was
preceded by different stimuli according to the experimental condition: 29
participants (unknown condition) watched a control videoclip about Olympics trivia;
the remaining participants watched a videoclip describing the trajectory of the
athlete, with half of the participants watching a video in which the athlete had the
same (familiar-similar condition; n=29) or a different nationality (familiar-dissimilar;
n=29). Self-report, facial display, gaze behavior and pupil diameter were
measured. Results: The familiar conditions responded more compassionately
(with more sadness facial expressions) than the control condition (unknown).
Additionally, participants from the familiar-dissimilar condition reported more
sadness and concern than those from the familiar-similar and unknown conditions.
As expected, the familiar-similar and unknown conditions led to more personal
distress (i.e., disgust) than the familiar-dissimilar condition. Moreover, in the
familiar-similar condition participants exhibited more pupil dilation than in the
control condition. Discussion: These findings indicate over arousal, suggesting
personal distress, when both familiarity and similarity are present, and greater
emotional regulation when familiarity is not followed by similarity. Findings are
discussed in terms of clinical implications to healthcare professionals and salutary
distances between them and their patients.

Keywords: compassion, empathy, pain, facial expression of emotion, FACS
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Introduction

Empathy is considered an essential part of the human condition and
constitutes one of the foundations of human societies (DE WAAL, 2005;
Feldman et al. 2015). Although different attempts to define the term have
been made (cf. BATSON, 2011), it is generally thought that empathy
involves the ability to share, understand and respond with care to others
affective states (DECETY, 2012). Studies commonly distinguish two
emphatic-related (or vicarious) feelings resulting from witnessing another’s
suffering: personal distress and compassion. Personal distress is defined
as a self-focused, aversive emotional reaction to other’s distress (Batson,
1991), with potential confusion between self and other (DECETY & LAMM,
2009), and may stem from empathic over arousal (i.e., high levels of
vicariously induced aversive emotion; EISENBERG et al, 1996;
HOFFMAN, 2000). Feelings of personal distress can be expected to lead to
egoistically prosocial behavior, motivated by the desire to relieve one's own
aversive state by reducing contact with the unpleasant situation, rather than
altruistically alleviate the other person’s suffering (see EISENBERG et al.,
2006). By contrast, compassion or sympathy (GOETZ, KELTNER, &
SIMON-THOMAS, 2010) refers to emotional reactions based on
apprehending another’s condition, involving typically feelings of concern for
the other person (EISENBERG et al., 1994, p. 776), leading to altruistically
motivated behavior (BATSON, 1991). Compassion is crucial for clinical
care, being linked to improvements in clinical outcomes and quality of care,
increased patient satisfaction with services, and enhancing the quality of
information gathered from patients (EPSTEIN et al., 2005; NAJJAR et al.,
2009; RENDELMEIR et al., 1995; SANGHAVI, 2006).

Individual differences in terms of emotional regulation, such as personality
traits, have been shown to influence the experience of compassion and
personal distress (e.g., EISENBERG et al., 1994; EISENBERG et al., 1996).
However, few studies explored how interpersonal factors moderate these
vicarious responses to another’s suffering. It is widely known that therapists
and other health professionals are not advised to assist close ones (e.g.,

relatives and friends; APA, 2010), because this may result in
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overidentification and jeopardize the treatment due to negative emotions
triggered by the therapist’'s own conflicts (COREY, 1991). Also, high levels
of proximity with others are associated with empathy (or compassion)
fatigue (e.g. female partners of war veterans; VERBOSKY & RYAN, 1988).
Familiarity and similarity are proximity factors that have been suggested to
improve empathy (PRESTON & DE WAAL, 2002a). However, to date there
IS no study aiming to distinguish the effects between familiarity and similarity
in moderating empathic reactions (see KHALIL, 2002).

Emotion and empathic responses are commonly measured by self-report
(see EISENBERG, SPINRAD, & KNAFO-NOAM, 2015). However, this kind
of measurement is more vulnerable to social desirability (MASCARO et al.,
2015). The measurement of facial expressions has been used as an
alternative/complementary method, since we may not be fully aware of our
facial behavior. There is some indication that compassion is demonstrated
by the lifting of the inner corners of the eyebrows (see GOETZ, KELTNER,
& SIMON-THOMAS, 2010), a facial configuration long identified as a
behavioral marker of sadness (EKMAN, 2007). However, it is less clear if
personal distress has a distinct nonverbal display. ROSENBERG et al.
(2015) distinguish between sadness displays as compassionate signals or
rejection emotions (anger, contempt, disgust) to human suffering. Ekman
(2007) commented that films of injured people who were suffering provoked
disgust in most viewers in his studies. However, he also noted how some
participants reacted with sadness and pain, as if identified with the victim
(EKMAN, 2007). Nonetheless, to the best of our knowledge, no study has
been done to distinguish the contextual cues that favor empathic sadness

versus aversive reactions when exposed to suffering and injured people.

Concerned attention was proposed by Eisenberg et al. (1994) as an
indicative of compassion, because it seems to reflect other-oriented
attention. However, in their study concerned attention was measured
through body orientation and facial appearance of the viewer, not by where
participants looked while watching a person in suffering. It is known that
face perception allows rapid access to information about someone, and is
essential for effective social interactions (GOBBINI & HAXBY, 2007).
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Focusing the attention to others’ faces presumably demonstrates concern,
since it provides potential information about their emotional state. (EKMAN
& CORDARO, 2011). Thus, measuring gaze behavior may be a better
indicator of concerned attention than merely the facial appearance of the

viewer.

There is also some evidence that compassion and personal distress can be
distinguished by physiological measures. Heart rate deceleration has been
found in sympathy-inducing contexts (e.g., CRAIG & LOWERY, 1969) and
has been associated with prosocial behavior in children and adults
(EISENBERG, FABES, et al., 1989; see EISENBERG & FABES, 1990). By
contrast, heart rate acceleration has been linked to high arousal (e.g.,
emotional stress responses) (VISTED et al., 2017) and associated to
personal distress (EISENBERG & FABES, 1990).

Although these findings suggest that empathic reactions can be assessed
by self-report, behavioral and physiological variables, no study so far has
used all these measures together to distinguish between compassion and
personal distress. In addition, the effects of familiarity and similarity have
not been disentangled in previous studies. Accordingly, the current study
assessed compassion and personal distress through a combination of self-
report, facial expressions, gaze behavior and pupil dilation, in a paradigm
investigating the impact of familiarity and similarity on empathic responses.
Specifically, participants were divided into three conditions: unknown,
familiar-dissimilar (f. dissimilar) and familiar-similar (f. similar). We
hypothesized that familiarity would lead to more compassionate responses,

but with reduced personal distress only in the familiar-dissimilar condition.

Methods

Participants

Participants with normal or corrected-to-normal vision and with no previous
history of neurological or psychiatric disorders were recruited in Pontifical

Catholic University of Rio de Janeiro. Eighty-seven undergraduate students
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participated in the experiment, fifty-one women and thirty-six men, aged
from 18 to 29 years (Mage = 21.4, SDage = 2.46), and the conditions were
matched on sex (17 women and 12 men per condition). The sample size
was determined based on other studies investigating empathy and
emotional reactivity (EISENBERG et al., 1989; ROSENBERG et al. 2015).
However, because the present study used a different design, similar effect

sizes cannot be assumed.

Procedures

After signing the informed consent, participants were seated in front of a
computer, where the experiment was administered individually. Participants
were randomly allocated to three different conditions: f. similar, f. dissimilar

and unknown conditions.

In the f. similar condition, participants were shown a video clip about the life
trajectory of a weightlifting athlete trying to represent their country in the
upcoming Olympic Games of 2020. In the f. dissimilar condition, participants
were presented to a video containing the same story, however this time the
athlete was from a different country. In both conditions the participants
would be familiar with the athlete, although in the first they would be similar
(because the participant and athlete shared the same nationality) and in the
second dissimilar (different nationalities). Participants allocated to the
unknown condition were shown a video about Olympic Games trivia. In this
control condition, the athlete is not presented, therefore he is unknown to

the participants.

After this, all participants were informed that they would see a video of an
athlete attempting to qualify for the Tokyo Olympic Games (2020). The
athlete suffers a broken arm when lifting his weight, being supported by the
paramedical team while screaming with pain. A few minutes later (~2
minutes), he is taken out on a stretcher under the audience’s applause. The
video was taken from a real accident which occurred during the Rio
Olympics. No participant reported seeing it previously, and the videos were
edited to display different national flags and names, congruent with the


DBD
PUC-Rio - Certificação Digital Nº 1612299/CA


PUC-Rio- CertificagcaoDigital N° 1612299/CA

23

similar and dissimilar storylines (no nationality defined, and the athlete only

identified as Competitor 47 in the unknown condition).

Instruments ] .
* PHO-9 l Baseline questionnaires
« GAD-7 &
* Emotional self-report

w

[ Randomization (n = 87)

A 4

KOIympic Games\ / Athlete's Life \

Trivia Video Trajectory Video

Familiar Group

#

F. Dissimilar

\ Condition / & Conditions y

F. Similar

= Facial Display
» Gaze Behavior
» Pupil Dilatation

Athlete’s Injury Video

w

Emotional self-report

Interpersonal
Reactivity Index (IRI)

Two weeks
later

Figure 1. Procedure sequence
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During the experiment, facial expressions, eye gaze and pupil dilation were
measured. Self-reported measures of emotion, degree of closeness and
background questionnaires were collected before and/or after the videos
(below). The order of procedures can be seen in Figure 1.

Measurements
Degree of closeness manipulation checks

As a manipulation check for degree of closeness, participants were asked
on a scale from 0 (“not at all”’) to 5 (“totally”): familiarity, “How much do you
think you know the athlete?”; similarity, “How much is he similar to you? (i.e.,
how much do you consider that you and he share common characteristics

and/or identity?”.

Self-Reported Emotion

A self-report scale was used to assess twelve emotions, separated in three
different categories. The anger category was composed of the following
emotional labels: anger, irritation, rage, and annoyance; compassion
category: compassion, sadness, concern, and pity; aversion category:
aversion, repulsion, queasiness, and disgust. Empathic concern, sadness,
and pity are common responses toward others in compassionate states
(GOETZ, KELTNER & SIMON-THOMAS, 2010; EISENBERG,
MCCREATH, & AHN, 1988), therefore they were all included in the category
of compassion. Participants indicated the extent to which they felt these

emotions on a scale from 0 (“not at all”) to 5 (“totally”).

Facial Display

During the whole procedure, participants were recorded using a digital video
camera positioned above the computer screen. Facial behavior was scored
using the Facial Action Coding System (FACS; EKMAN, FRIESEN, &

HAGER, 2002a). This is a comprehensive, anatomically based system for
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measuring all visually discernible facial movement in terms of 44 unique
action units (AUs), as well as several categories of head and eye positions
and movements (EKMAN & ROSENBERG, 1997). Coders did not make
explicit judgments about emotions; rather, they indicated the incidence and
intensity of all observable facial behavior based on elemental actions of the
facial musculature. Facial muscle movements are scored on a 5-point
intensity scale: trace (A), slight (B), marked (C), extreme (D) and maximum
(E), with more intense AUs characterized by stronger muscular activity and
more evident appearance changes. Changes in the intensity of the facial
movement (increase or decrease of 2 points or more) were used to break
prolonged movements into more than one scorable event (EKMAN,
FRIESEN, & HAGER, 2002b).

Because participants were aware of being recorded, suppression and
control of facial expressions were expected. To avoid loss of emotional data,
partial expressions of emotion, which involve components of full-face
emotional expressions, but are presented only in eyebrows, eyes and cheek
or lower face, were considered. Therefore, although every facial movement
was measured, just some AUs were used to score the frequency of an
emotion. These action units (and their combinations) are based on theory
(EKMAN, FRIESEN, & HAGER, 2002b) and empirically supported as
components of emotional display (SAYETTE, COHN, WERTZ, PERROTT,
& PARROTT, 2001; ROSENBERG & EKMAN, 1994). AUs criteria for each
emotion were: sadness: AU1 (without AU2 or AU 4), or 1+4, or 11, or 15, or
17 (alone or in combination with one of the previous AUs for sadness);
disgust: AU 9 or 10; anger: 4+5, or 4+7, or 23 or 24; fear: 1+2+4, or 5CDE,
or 20. AUs without alphabetical codes can occur at any level of intensity.
The coding was carried out by B.M.S., a certified FACS coder with 100 h of
training. Inter-rater reliability was assessed by J.V.F., an equally trained
coder, rating 50% of the material and producing 78.6% agreement (Cohen’s
kappa coefficient = 0.70). The emotions of interest in the current study were
sadness (as indicative of compassionate concern) and disgust (as a signal
of aversion state). Anger and fear displays were also measured as control

emotions.
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Eye-tracking data

While the participants were watching the videoclips, eye movement data
was collected using a Tobii TX300 eye tracker in its supplied screen
(integrated screen setup), a 23" TFT monitor, at a sampling rate of 300 Hz.
Tobii Studio software was used to simultaneously capture stimulus video
and eye movements for the analysis. An individual calibration was carried
out for each participant. Raw data obtained from the experiment was
classified into total fixations duration using the I-VT fixation filter available in
Tobii studio.

To analyze the eye movement data, an area-of-interest (AOI) analysis
approach was used. Average fixation duration was analyzed using the
hypotheses-based AOIs, with a fixation defined as both eyes being statically
locked (i.e., not perceptibly moving) on an area of the screen. Fixation
duration measures are the sum of fixation times while looking within the AOI.

We defined two AOIs: the athlete’s injured arm and his face in pain.

Hidden infrared sensors below the Tobii monitor captured pupil dilation. The
baseline pupil size was extracted on the first pupil diameter data computed
on the second videoclip. Pupillary response was observed over a period of
2 minutes and 13 seconds, starting at the injury scene and finishing at the

end of the video.

Background measures

Participants were asked to complete self-reported questionnaires for
depression, anxiety and empathy. For depression, the Patient Health
Questionnaire (PHQ-9; KROENKE et al., 2001) was used; total scores
range from 0 to 27, with higher scores indicating more severe symptoms.
Anxiety was measured with the Generalized Anxiety Disorder scale (GAD-
7), developed by Spitzer, Kroenke, Williams, and Lowe (2006); scores range
from 0 (no symptoms) to 21 (most severe symptoms). Finally, empathy was
assessed with the Interpersonal Reactivity Index (IRI). The IRl is a 28-item
questionnaire developed by Davis (1980) exploring the multi-dimensionality
of empathy. It is divided in four subscales: two measuring cognitive

components (perspective taking and fantasy) and two assessing emotional
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components of empathy (empathic concern and personal distress); scores
range from 28 (lowest empathy) to 140 (highest empathy). To avoid
prompting participants about the purpose of the experiment, the IRl was
only applied 2 weeks after the experiment.

Ethical Issues

The project was approved by the Rio de Janeiro State University Ethics
Committee (Research Ethics Committee number 65456316.0.0000.5282).

All participants provided informed consent.

Statistical Analysis

Differences between groups in background variables, proximity
manipulation checks, self-report, facial display, gaze behavior and pupil
diameter were explored with one-way ANOVASs. In the case of the self-
report and pupil diameter variables, this was calculated for changes scores
(after minus before) and baseline scores. Because we had specific
hypotheses for the effects of experimental condition on self-report, facial
display and gaze behavior, we used planned contrasts. To investigate the
effects of familiarity, the contrast considered the experimental conditions
(i.e., dissimilar and similar) as a familiar group, which was compared with
the control condition (unknown group). Because we expected that familiarity
leads to more compassionate and less personal distress responses than
unfamiliarity (control condition), we hypothesized that participants from the
familiar group would: (1) report more emotions from the compassion
category and less from the aversion category than the unknown group; (2)
show more sadness and less disgust facial display than the unknown group;
(3) gaze more time at the athlete’s face in pain than the unknown group.
Pair-wise comparison followed ANOVAs main effect to isolate the impact of
similarity, so the experimental conditions (i.e., f. dissimilar and f. similar)
could be individually compared with the control condition (i.e., unknown
condition). In those analyses, to account for the effect of multiple testing, p-
values were adjusted by Bonferroni-Hochberg corrections (Hochberg,
1988).
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Table 1. Demographical characteristics and background measures

Familiar

(Control)
Variables Dissimilar (n = 29) Similar (n = 29) Unknown (n=29)  Statistic®  p-value
Mean (SD). Range Mean (SD). Range Mean (SD). Range

Age 219 (2.2). 18-28 21.4 (2.8). 18-29 20.9 (2.3). 18-25 1.04 357
Gender® 0.00@ 999

Female 58.6% 58.6% 58.6%

Male 41.4% 41.4% 41.4%
PHQ-9® 17.7 (3.9). 11-27 19.1 (4.8). 11-32 17.2 (4.6). 11-32 1.44 242
GAD-7© 15.2 (4.3). 7-23 15.4 (4.0). 9-23 14.5 (4.6). 7-27 0.34 711
IRI (I§ pathy)®  97.2 (13.9). 70-123  96.2 (9.1). 81-115 94.6 (11.7). 71-118 0.34 (15
@9 (é b) Patient Health Questionnaire; © Generalized Anxiety Disorder; @Interpersonal Reactivity Index; © ANOVA F

Results

Sample characteristics

Results can be seen in Table 1. There were no significant differences

PUC-Rio- CertificacaoDigital N° 1

between conditions in terms of demographic and clinical variables,

suggesting that the randomization procedure was effective.

Closeness manipulation checks

There was a significant effect for familiarity, F (2, 49.13) =121.41, p <.001,
n? = .656. As expected, planned contrasts revealed that familiar group (i.e.,
dissimilar and similar conditions) reported more familiarity to the athlete than
the unknown group, t (83.49) = 15.65, p < .001. A post hoc test indicated
that the f. dissimilar and f. similar conditions did not differ statistically on
familiarity (p = .998).
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There was a significant effect for similarity, F (2, 54.88) = 44.90, p < .001,
n? = .449. Post hoc tests showed that the unknown condition reported less
similarity to the athlete than the f. dissimilar and f. similar conditions (p <
.001 in both cases), with the f. similar condition reporting more similarity
than the f. dissimilar condition (p = .001).

These results suggest the effectiveness of the experimental manipulation.

Self-Report
Table 2. Emotional Self-Report
Emotional
Before After
Self-Report
Groups Familiar Control Familiar Control
Conditions F. Dissimilar F. Similar Unknown F. Dissimilar ~ F. Similar Unknown
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
-3
i3 ger
&
§ nger 0.5 (0.8) 0.8 (1.4) 0.7 (1.3) 0.6 (1.0 0.5(0.9) 0.3(0.9)
P
g ritation 0.8 (1.1) 1.3(1.3) 0.9(1.3) 1.1(1.2) 1.0(1.3) 0.5(0.9)
% age 0.3(0.8) 0.2 (0.5) 0.3(0.3) 0.7 (1.1) 0.4 (0.8) 0.2 (0.8)
[
ks}
£ nnoyance 09(1.2) 1.6 (1.6) 1.2 (1.4) 2.2 (1.5) 1.6 (1.6) 14 (1.4)
O
(& mpassion
S
8_ompassion 1.6 (1.7) 2117 1.6 (1.3) 4.3(1.0) 4.2 (1.3) 3.8(1.3)
Sadness 0.7 (1.0) 15(1.4) 1.0(1.3) 3.5(1.4) 3.5(1.6) 2.3(1.3)
Concern 2.1(1.5) 2.4 (1.7) 2.5(1.5) 3.9(1.3) 3.7(1.6) 2.6 (1.5)
Pity 0.6 (1.5) 0.7 (1.2) 0.7 (1.2) 4.3 (1.0 3.8(1.6) 4.0(1.1)
Aversion
Aversion 0.2 (0.5) 0.6 (1.3) 0.5 (1.0) 1.3 (1.7) 1.4 (1.5) 1.6 (1.6)
Repulsion 0.1(0.7) 0.4 (0.9 0.3(0.7) 1.0(1.2) 1.0 (1.5) 1.2 (1.3)
Queasiness 0.7 (1.2) 0.9 (1.4) 0.7 (1.3) 1.5(1.6) 1.2 (1.3) 1.3(1.4)
Disgust 0.0(0.2) 0.3(0.9 0.2 (0.6) 0.3(0.7) 0.7 (1.5) 0.7 (1.0)
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There was a significant effect of closeness on self-report of annoyance F (2,
84)=4.31, p=.016, n?2=.093; sadness F (2, 84) = 3,92, p =.024, n? = .085;
and concern F (2, 84) = 5.09, p =.008, n? = .108. There was no significant
effect on other emotions. Planned contrasts revealed that familiar group
(i.e., dissimilar and similar conditions) reported more sadness t (84) = 2.28,
p =.025, and concern t (84) = 3.05, p = .003 than the unknown group. Post
hoc tests showed that the f. dissimilar condition reported more sadness (p
=.020) and concern (p = .008) than the unknown condition (control); the f.
similar was not statistically different from the f. dissimilar or control
conditions in self-reported sadness (respectively, p = .291, p = .570) and
concern (respectively, p =.727, p =.093). It was also shown that f. dissimilar
condition reported statistically significant more annoyance than control (p =
.021), but the f. similar did not exhibit significant differences between f.

dissimilar (p = .077) and unknown conditions (p = .943).

Facial Display

There was a significant effect of closeness in frequency of sadness display,
F (2, 39.50) = 4.07, p = .023, n? = .088. Planned contrasts revealed that
familiar group (i.e., dissimilar and similar conditions) showed more sadness
displays than the unknown group, t (54.40) = 3.95, p <.001. Post hoc tests
showed that f. similar and unknown conditions differed statistically on
sadness displays (p = .040); the f. dissimilar condition was not statistically
different from f. similar (p = .999), but showed a marginally significant trend

to display more sadness than the unknown condition (p = .052).

There was a significant effect of closeness in frequency of disgust display,
F(2,53.27) =3.46, p =.039, n?2=.076 (figure 2). Planned contrasts revealed
that familiar group (i.e., dissimilar and similar conditions) showed less
disgust displays than the unknown group, t (34.39) = -2.09, p = .044. Post
hoc tests showed that f. dissimilar and unknown conditions differed
statistically on disgust displays (p = .047); the f. similar condition was not
statistically different from f. dissimilar (p = .964), nor was different from the

unknown condition (control) in relation to disgust displays (p = .128). There
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was not a significant effect of closeness in frequency of anger, F (2, 84)
0.13, p = .396, n?2 = .022, or fear display, F (2, 84) = 0.24, p = .786, n?

.006.
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Figure 2. Facial displays frequency by groups and conditions. (a) experimental target emotions

(sadness, disgust); (b) control emotions (anger, fear). * p < .05; T p =.052. Informed consent was

obtained from participants to use their images in publications.
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Figure 3. Heat maps and clusters gaze behaviors by conditions. Familiar-dissimilar condition (left).

Unknown condition (right). (a): face in pain. (b): injured arm.

There was a significant effect of closeness on gaze behavior. Although there

was no significant effect of closeness in fixation duration on the injured arm,

F (2,66) =0.11, p =.896, n? =.003, there was a significant effect in fixation

PUC-Rio- Certificac@aoDigital N°© 1612299/CA

duration on the face in pain, F (2, 34.04) = 8.06, p =.001, n2=.157. Planned
contrasts revealed that familiar group (i.e., dissimilar and similar conditions)
gazed statistically significant more to the face in pain than the unknown
group, t (47.87) = 3.65, p > .001 (figure 3). Post hoc tests showed that
unknown condition gazed statistically significant less to the face in pain than
f. dissimilar (p = .036) and f. similar conditions (p = .005), but these last two
conditions did not differ statistically (p = .983), as can be seen in Table 3.

(Control)
Unknown (n = 27)

Mean (SD). Range

ANOVAF  p-value

TeS 3. Gaze Behavior
Familiar

Avreas of Interest

Dissimilar (n=17) Similar (n = 25)
(seconds)

Mean (SD). Range Mean (SD). Range
Injured arm 0.76% (0.6). 0.0-1.9 0.812(0.7). 0.0-2.4
Face in pain 0.24° (0.2). 0.0-0.9 0.26° (0.2). 0.0-0.5

0.73%(0.6). 0.0-2.0

0.11% (0.1). 0.0-0.4

0.11 .896

8.06 .001

Means in the same row with a different superscript differ at a = .05.
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There was a significant effect of closeness on diameter of the left pupil F (2,
78) = 3.91, p = .024, n? = .091; right pupil F (2, 78) = 3.88, p = .025, n? =
.090; and means of both pupils F (2, 78) = 4.03, p = .022, n? = .094. Post
hoc tests showed that f. similar condition showed statistically significant
larger diameter of the left pupil (p =.022), right pupil (p = .022) and means
of both pupils (p = .020) than the unknown condition (Table 4). The

dissimilar condition was not statistically different from the similar condition,

neither was different from the unknown condition on diameter of the left

pupil, right pupil and means of both pupils (p > .200 in all cases).

Table 4. Pupil Diameter

Pupil Diameter

—

limeter)

Familiar

Dissimilar (n = 26)

Mean (SD). Range

Similar (n = 26)

Mean (SD). Range

(Control)
Unknown (n = 29)
Mean (SD). Range

ANOVAF p-value

m|

e
eft Pupil
ight Pupil

Jpil Left/Right

m

erence

PUC-Rio- Certificac&oDigital N° 1612299/CA

~—~

er - Before)

Left Pupil
Right Pupil

Pupil Left/Right

4.1°(0.5).3.1- 5.0
4.13(0.5). 3.1 - 4.9

4.1°(0.5). 3.1 4.9

0.6*°(0.3). -0.2—1.4
0.6%°(0.3).-0.2—1.3

0.6 (0.3). -0.2 — 1.4

3.9%(0.6). 29 -55
4.0°(0.5). 2.9 - 5.2

4.0°(0.5).2.9-5.3

0.7°(0.2).0.3-1.1
0.7°(0.2).0.3-1.1

0.7°(0.2). 03— 1.1

4.3 (0.5).35-5.7
4.28(0.5).32 5.2

4.2°(0.5).3.4-55

0.52(0.2). -0.1 - 1.1
0.5%(0.2). 0.2 - 1.0

0.5%(0.2). 0.2 - 1.0

2.52

0.80

1.59

3.91

3.88

4.03

.087

454

211

.024

.025

.022

Means in the same row with a different superscript differ at a = .05.

Correlations

Pearson correlation coefficient was used to assess the association between

measures (e.g. emotional self-report and facial display of emotion; Table 5).

There was a significant correlation between self-report of concern and
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sadness facial displays, r = .26, p = .015. Self-report of concern was also
significantly related to anger facial displays, r = .25, p = .020. Self-report of
aversion was significantly related with disgust facial displays, r = .24, p =
.022; anger facial displays, r = .29, p =.007; and fear facial displays, r = .24,
p =.027.

There were significant correlations between degree of closeness and
emotional self-report (Table 6). Self-report of concern was positively related
with familiarity manifested by the participant, r = .21, p = .047; and similarity

was negatively related with self-report of aversion, r = -.25, p = .018.

Correlations between degree of closeness and facial display were also
found. There was a significant positive correlation between sadness facial
displays and familiarity, r = .22, p = .045; and a significant negative
relationship between familiarity and disgust facial display, r = -.21, p =.048
(table 7).

There was a relationship between the eye-tracking measures (i.e., gaze
behavior, and pupil diameter). A significant negative correlation between the
fixation duration toward the injured arm and mean diameter (size) of both
pupils was observed, r = -.31, p = .008. No further relationship was found

with the eye tracking measures.

For exploratory purposes, it was examined whether demographical
characteristics and background measures were correlated with emotional
measures. Overall IRl (empathy questionnaire) score was significantly
correlated with self-report of compassion, r = .26, p = .015; and self-report
of pity, r = .22, p = .040. The Perspective Taking subscale was significantly
related with self-report of concern, r = .21, p = .048; and self-report of pity,
r=.24,p .024.
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Table 5. Pearson correlations of emotional self-report and facial display

Pearson correlations

PUC-Rio- CertificagcaoDigital N° 1612299/CA

Emotional
Self-Report Facial Display
ANGER Sadness Disgust Anger Fear
Anger Pearson’s r .06 -.09 -.09 .08
p-Value 575 379 397 433
Irritation Pearson’sr -.06 .09 -12 .05
p-Value 573 406 283 .615
Rage Pearson’sr -.04 15 -.07 .01
p-Value .681 151 481 .893
Annoyance Pearson’s r 14 .03 .06 .20
p-Value .188 174 547 .065
COMPASSION
Compassion Pearson’s r -.05 .08 .01 -17
p-Value .665 471 963 114
Sadness Pearson’s r 15 -.02 19 .05
p-Value 161 835 .082 .628
Concern Pearson’s r .26* 14 .25* 15
p-Value .015 192 .020 151
Pity Pearson’sr .05 .01 A5 .06
p-Value .612 918 158 .580
AVERSION
Aversion Pearson’s r 13 24* 29** 24*
p-Value 222 022 .007 .027
Repulsion Pearson’s r .05 .08 .20 .18
p-Value .621 443 .059 .087
Queasiness Pearson’s r .08 19 .16 A7
p-Value 460 .084 139 120
Disgust Pearson’s r -.02 .02 18 15

p-Value .834 .854 .088 .166
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Table 6. Pearson correlations of emotional self-report and degree of closeness

Pearson correlations

Emotional
Self-Report Degree of Closeness
ANGER Familiarity Similarity
Anger Pearson’s r 10 .07
p-Value 348 496
Irritation Pearson’s r 14 .09
p-Value 186 .398
Rage Pearson’sr 18 A7
p-Value .098 105
Annoyance Pearson’s r 21 -.05
p-Value .055 626
COMPASSION
Compassion Pearson’s r .08 -.08
p-Value 459 466
Sadness Pearson’s r 21 .01
p-Value .054 .984
Concern Pearson’s r 21* 12
p-Value .047 281
Pity Pearson’sr .08 -.19
p-Value 453 073
AVERSION
Aversion Pearson’s r -.03 -.25*
p-Value .800 .018
Repulsion Pearson’s r .03 -.05
p-Value 812 .659
Queasiness Pearson’s r -.01 -.08
p-Value 911 443
Disgust Pearson’s r -.08 -.16
p-Value 454 138
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Pearson correlations

Degree of
Closeness Facial Display
Sadness Disgust Anger Fear
Familiarity Pearson’sr 22* -.21* -.09 .05
p-Value .045 .048 407 .642
Similarity Pearson’s r 14 -.19 -.15 .02
p-Value 197 079 158 .878

PUC-Rio- CertificagcaoDigital N° 1612299/CA

There was a significant negative relationship between overall GAD-7
(anxiety questionnaire) and self-report of irritation, r = -.21, p = .046; and a
significant negative correlation with self-report of annoyance, r = -.31, p =
.004. A relationship between gender and emotional self-report was also
found. Gender was significantly related with self-report of compassion, r =
.31, p =.003; sadness, r = .22, p =. 043; concern, r = .23, p = .032; and
queasiness, r = .21, p =.049; showing a significant relationship between the
self-report of these emotional labels with the female gender. Sadness facial
displays were significantly correlated with overall IRI, r = .22, p .038; and
gender, r =.26, p = .016; also showing a significant correlation between this

emotional facial display and female gender.

Discussion

Results indicated that participants from the familiar group reported more
sadness and concern than the control group. Also, sadness facial displays
were exhibited more frequently in response to a familiar victim than to an
unknown person. The opposite was found in relation to disgust displays, in
which participants displayed more disgust when the athlete was unknown

than when he was familiar, with no differences between the f. similar and
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unknown conditions. In addition, eye-tracking data showed that participants
looked more time to the athlete’s face in pain when he was familiar than
unknown. Pupil dilation was higher in the f. similar condition than in the
control condition. The f. dissimilar condition was not significantly different

from the f. similar or unknown conditions in pupillary response.

These results suggest that although people tend to respond more
compassionately when they witness a similar person in suffering, they also
react more aversively to this situation. When the victim is known but
dissimilar, people may experience more compassion without being affected
by personal distress. These findings are in accordance with the empathy
construct that presumes some level of self-other distinction (LAMM,
BATSON, & DECETY, 2007), especially in cognitive empathy (BEHRENDS,
MULLER, & DZIOBEK, 2016), which is positively correlated with
compassion and prosocial behaviors (VAISH, CARPENTER, &
TOMASELLO, 2009; LOCKWOOD, SEARA-CARDOSO, & VIDING, 2014).
This account is also supported by the results of emotional self-report, in
which although the familiar group have reported more sadness and concern
(emotional labels related to the category of compassion), only the f.
dissimilar condition participants felt significantly more sadness and concern
than the control condition (i.e., unknown). It is possible that participants from
f. dissimilar condition were more regulated and aware about their vicarious
feelings, which implies reflection on their inner states and by definition more

awareness than those from f. similar and unknown conditions.

The eye-tracking results, with more gaze directed to the face in the familiar
conditions, may indicate more concerned attention. In addition, pupil size
of participants witnessing a similar person in suffering was larger than
witnessing an unknown victim. This suggests that witnessing a similar
person in suffering may cause emotional over arousal, an indicator of
personal distress (EISENBERG et al., 1989). Thus, emotional regulation
processes seem more effective when the victim is unknown and or even
dissimilar (STRAUSS et al., 2016). Although, it is possible to speculate
distinct emotional regulation strategies between unknown and f. dissimilar

condition (see GROSS, 2014). Participants in the unknown condition may
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have used attentional strategies to regulate their emotions, since they spent
more time looking at the injured arm than in the athlete’s face in pain.
Participants from the f. dissimilar condition, however, may have employed
more cognitive strategies, such as reappraisal, to avoid self over arousal.

One unexpected finding was that in the f. dissimilar condition participants
reported more annoyance (label from anger category) after witnessing the
athlete being injured than in the other conditions. Despite anger being
typically seen as a negative emotion, with negative associations with
empathy and social behaviors (STRAYER & ROBERTS, 2004; LEACH et
al., 2006; MCCALL et al., 2014), there are various indications in the emotion
literature that anger can have positive interpersonal consequences (for a
review see VAN DOORN, ZEELENBERG, & BREUGELMANS, 2014).
Anger can be triggered vicariously, leading to altruistic punishment, and is
also considered a moral emotion (HAIDT, 2003). When people observe an
unfair situation, anger may be elicited together with intentions to
compensate the victim (e.g., helping, or donating money; LOTZ, OKIMOTO,
SCHLOSSER, & FETCHENHAUER, 2011). Unfairness often presumes a
perpetrator that is the agent of the injustice toward a victim (STILLWELL et
al.,, 2008). In the current study, however, it is unlikely to attribute
responsibility for the athlete’s accident to another person. An alternative
explanation comes from appraisal theories of emotion. Most appraisal
theorists consider that goal blocking is a common theme to evoke anger
(e.g., BERKOWITZ & HARMON-JONES, 2004 SMITH & LAZARUS, 1990;
SCHERER, 1984, 1993), which motivates actions to solve the obstruction
and attain the desired goal. Therefore, when a person gets injured, one may
appraise this situation as goal-obstructive, and feel annoyed, if the other
person’s wellbeing is placed as one’s personal goal (WONDRA &
ELLSWORTH, 2015).

Significant correlations between facial displays and self-reported emotions
were found. Curiously, sadness facial displays were significantly correlated
with self-report of concern, but not with self-report of sadness. This finding
supports the claim that, although sadness and compassion share facial
features, they are distinct emotions (see GOETZ, KELTNER, & SIMON-
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THOMAS, 2010). Similarly, disgust facial displays were significantly
correlated with self-report of aversion, but not with self-report of disgust.
This finding may provide supportive evidence to arguments that distinguish
core disgust — elicited by rotting foods, waste products, and other stimuli
associated with dirt and disease characteristics —, and animal reminder
disgust, that reflects the aversion of stimuli that serve as reminders of the
animalistic nature of humans, such blood, veins, tissue, and death (Rozin,
Haidt, and McCauley, 1993). This distinction in disgust classification may
have been reflected in the self-report, with aversion being a better emotional
label to indicate disgust for seeing other’s injury than the label of disgust

itself.

As expected, a significantly positive correlation between the degree of
familiarity manifested by the participants and self-report of concern and
sadness facial displays was found. In addition, familiarity had a negative
correlation with facial reactions of disgust. This supports the claim that
familiarity provokes compassionate responses toward others in suffering
and attenuate aversive reactions. It was also found a negative relationship
between self-report of aversion and similarity. However, the low level of
similarity of the control group may have misleadingly created this negative

correlation.

The impossibility to completely isolate similarity and familiarity is one
limitation of the current research. However, being similar with someone
presumes some knowledge (familiarity) about that person. Also, other
studies (e.g., STOTLAND, 1969; BATSON et al., 1981) investigating effects
of similarity did not controlled for familiarity, neither considered its possible
effects. In the same way, common characteristics are expected to be found
as we become more familiar with any person. Thus, this was seen as a
feature of the study. The weak correlations between self-reported emotional
measures and facial emotion displays may be seen as limitations of the
present study. However, since these are measures with different levels of

explicitness, this low correlation is not at all unexpected.
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In sum, the current study indicates how the degree of proximity may
moderate vicarious responses to another’s suffering. Mainly, the findings
suggest that although some level of familiarity may enhance empathy
towards others, a high degree of similarity may jeopardize empathic concern
if the other person is in pain or suffering. This finding has important clinical
implications, suggesting the importance of keeping optimal distances
between healthcare professionals and their patients. Although the study did
not assess prosocial behavior per se, the results from self-report, facial
display and physiological measures have been shown to be positively
correlated with helping behaviors and altruism in the literature. Further
studies should investigate empirically if degree of proximity moderate direct
prosocial behavior as well.
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Responses to social cues in emotional displays

within a competitive context

Abstract

Background: Classical emotional contagion theory claims that people
mimic emotional expressions as a motor reflex. However, more recent
findings suggest that social cues may moderate convergent responses and
even produce divergent reactions to emotional displays produced by others.
The current study investigated if convergent and divergent responses
depend on group membership, gaze direction, and the emotion showed by
the displayer. Methods: 48 participants watched videoclips of ingroup and
outgroup members displaying anger, fear, sadness, and happiness in two
gaze directions: averted and direct. In addition to self-reported measures,
facial responses were analyzed. Results: Participants tended to match the
emotions being displayed. In addition, gaze direction influenced reactions
to fear displays, with averted-fear provoking more fearful facial reactions
than direct-fear expressions. Additionally, group membership led to more
frequent convergent happiness and sadness responses, and outgroup-
happiness elicited more sadness and contempt, while outgroup-fear
provoked aversive facial reactions. Discussion: The findings suggest that
aversive feelings toward other groups may be the cause or consequence of
prejudice and negative attitudes toward dissimilar people. Also, the results
highlight the role of social cues on contagion, clarifying predictions of
primitive contagion and social appraisal theories.

Keywords: emotional contagion, social appraisal, group membership, gaze
direction, FACS
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Introduction

Social interactions are often considered one of the main sources of
emotional induction (PARKINSON, FISCHER, & MANSTEAD, 2005;
TIEDENS & LEACH, 2004). For instance, group contexts are inherently
conducive to affective correspondence among their members (VAN KLEEF
& FISCHER, 2016), with emotions spreading among close individuals
(PARKINSON, 2011). Therefore, investigating processes that underlie
emotional convergence between people is crucial to understanding not only
social interactions (SPOOR & KELLY, 2004), but also their effects on each
individual person (BRUDER et al., 2012).

Two main accounts seek to explain interpersonal emotion transfer:
emotional contagion and social appraisal. Emotional contagion theory
suggests a motor matching process in which others’ emotional behavior is
automatically mimicked (HATFIELD, CACIOPPO, & RAPSON, 1994).
Through afferent feedback (mostly facial feedback), it is assumed that the
imitated emotional behavior induces subjective experiences in the
perceiver. However, despite being considered an influential theory
(PARKINSON, 2011), some researchers fail to find a correlation between
the supposed behavioral mimicry and subjective feeling (e.g., BLAIRY,
HERRERA, & HESS, 1999; HESS & BLAIRY, 2001; LISHNER, COOTER,
& ZALD, 2008; VAN DER SCHALK et al., 2011a). For this reason, this
‘motor resonance” explanation to emotional convergence has been
questioned by studies. For example, TAMIETTO et al. (2009) noted that
motor matching was not necessary to emotional convergence, since their
participants reacted with facial expressions in response to bodily (not facial)

cues.

An alternative to explain contextual influences in both convergence and
divergence of emotions between people is social appraisal theory.
According to this theory, the individual integrates his/her own appraisal with
the information derived from the emotional expressions of other people in
the situation (BRUDER et al.,, 2014). Emotional contagion and social
appraisal theories make distinct predictions about whether social cues may
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influence reactions, with emotional contagion privileging motor cues and
appraisal theory considering factors such as group membership and gaze

direction as essential in determining emotional convergence or divergence.

It has been shown that cues of group membership may not only influence
the perception of emotions, with higher recognition accuracy between
ingroup members (ELFENBEIN & AMBADY, 2002), but also affect reactions
to emotional displays produced by others. Whereas ingroup members tend
to converge emotionally (EPSTUDE & MUSSWEILER, 2009), outgroup
displays tend to induce divergent emotional responses (e.g., outgroup fear
evoking aversion; VAN DER SCHALK et al., 2011a). The influence between
gaze direction and facial expressions of emotion has also been of interest
in more recent studies. For instance, it has been found that reactions to fear
display are highly affected by gaze direction, in which convergent responses
occurred more to averted fear expressions than to those toward the
observer (SOUSSIGNAN et al., 2013).

One limitation of previous studies has been the use of single-muscle
measurement to assess convergence of emotion in facial expressions (e.g.,
SACHISTHAL, SAUTER, & FISCHER, 2017; HESS, PHILIPPOT, &
BLAIRY, 1998). It has been shown that the same muscle can be responsible
to display two or more distinct emotions (e.g., corrugator is present in anger,
fear, and sadness; PUTMAN, HERMANS & VAN HONK, 2006; WEYERS
et al., 2009; VAN DER SCHALK et al.,, 201la). In addition, facial
expressions are typically composed by the combination of different muscles
acting together (EKMAN, FRIESEN, & HAGER, 2002b). Therefore, instead
of using this classical single-muscle measurement, it has been suggested
that a theoretically-based prediction of facial actions, in which a list of criteria
of muscle activity is followed to determine the presence (or not) of an
emotion, should be preferred (ROSENBERG & EKMAN, 1994; SAYETTE,
COHN, WERTZ, PERROTT, & PARROTT, 2001; EKMAN, FRIESEN, &
HAGER, 2002b).

In the current study, the influence of variables such as group membership

and gaze direction on emotional contagion was explored. It was
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hypothesized that participants would show more convergent responses to
ingroup displays than to outgroup members. Effects of emotional
divergence were also investigated. It was hypothesized that: (1) outgroup
anger would evoke fear; (2) outgroup fear would evoke both disgust and
contempt; (3) outgroup sadness would evoke happiness; (4) outgroup
happiness would evoke both sadness and contempt. In relation to gaze
direction, the prediction was that participants would show more convergent
responses to approach-oriented emotions (anger and happiness) when
expressed directed to the observer, and more convergent responses to fear
when displayed averted from the observer; whereas sadness would evoke

equal levels of convergent responses regardless of eye direction.

Methods

Participants

Participants with normal or corrected-to-normal vision and with no previous
history of neurological or psychiatric disorders were recruited at the
Pontifical Catholic University of Rio de Janeiro. Forty-eight undergraduate
students participated in the experiment, thirty-three women and fifteen men,
aged from 18 to 29 years (Mage = 21.4, SDage = 2.46). The sample size was
determined using other studies investigating emotional responses as a
function of group membership (VAN DER SCHALK et al., 201l1la;
SACHISTHAL, SAUTER, & FISCHER, 2017). Also, the sample size was

calculated to ensure counterbalancing of experimental conditions.

Procedures

After providing informed consent, participants were seated in front of a
computer, with the experiment being administered individually. To create a
competitive context, participants were informed that they would compete

with students from a different university, with some of the stimuli
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representing students from their own (ingroup) or a different university
(outgroup). This competition would be accomplished by challenges that
(supposedly) would measure different abilities such as linguistics, spatiality,
reaction time and memory. Pictures of the models in the stimuli with a
neutral expression were shown indicating the university to which they
belonged. Following this, it was announced to the participants that they
would be shown those competitors of both institutions displaying emotions
and, when requested, they should answer what emotion had been
demonstrated. After two practice trials, the actual task started. Following the

sequence of procedures described below.

Sequence of procedures

First a fixation cross appeared in the center of the screen for 500 ms. This
was followed by information about group membership (same/other
university), which was presented for 500 ms. The stimulus was then
presented for 20 s. Stimuli were shown in two blocks based on group
membership, and two blocks based on gaze direction. The order of group
membership blocks was counterbalanced, with the order of the gaze
direction blocks counterbalanced within group membership blocks.
Negative emotional stimuli (anger, fear, and sadness displays) were
presented in random order, with happiness displays being always the last
stimulus for ethical reasons. During stimulus presentation, facial activity was
unobtrusively recorded with a camera above the screen. The order of

procedures can be seen in Figure 1.
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Figure 1. Counterbalancing of stimuli and sequence of procedures

Stimuli

Participants were shown video clips of male and female models displaying
anger, fear, sadness, and happiness. All clips were taken from the
Amsterdam Dynamic Facial Expression Set (ADFES; VAN DER SCHALK,
HAWK, FISCHER, & DOOSJE, 2011b). Videos of 10 different models were
used (6 males and 4 females). Participants saw sequences of videos of
ingroup and outgroup members expressing all four emotions in two distinct
directions (averted and direct). Each sequence contained 5 clips with one
model each displaying the same emotion. Each sequence was
approximately 20 s long (4 s to each clip), starting with a neutral expression,

and reaching the apex of the emotional display after approximately 1 s.
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Measures
Self-Reported Emotion

A self-report scale was used to assess each of the following emotions:
anger, fear, sadness, happiness, disgust, and contempt. These labels are
commonly used to denote six emotional categories considered universal
(Ekman, 2001). After the presentation of each set of stimuli, participants
were asked: "At this moment, how much are you feeling?".
Participants indicated the extent to which they felt these emotions on a scale

from 0 (“not at all”) to 5 (“extremely”).

Facial Behavior

During the whole procedure, participants were recorded using a digital video
camera positioned above the computer screen. Facial behavior was scored
using Ekman & Friesen’s (1978; EKMAN, FRIESEN, & HAGER, 2002a)
Facial Action Coding System (FACS). This is a comprehensive,
anatomically based system for measuring all visually discernible facial
movement in terms of 44 unique action units (AUs), as well as several
categories of head and eye positions and movements (EKMAN &
ROSENBERG, 1997).

Because information about emotion may not be fully conveyed by a single
muscle, a theoretically-based prediction of AUs (and combinations of AUs)
to assess emotions was used. The frequency of each emotion was
calculated by measuring "core units" (and their combinations), which are
considered essential in the composition of an emotional facial display. Each
emotional stimulus model displayed the same core units that were
measured in the participants. The coding was carried out by B.M.S., a
certified FACS coder with 100 h of training. Inter-rater reliability was
assessed by J.V.F., an equally trained coder, rating 50% of the material and
producing 87.9% agreement (Cohen’s kappa coefficient = 0.70). The
emotions assessed by facial behavior were anger, fear, sadness,

happiness, disgust and contempt.
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Manipulation checks

As a manipulation check for emotion recognition, we measured the
attribution of emotions to the facial stimuli. Participants were asked “Which
emotion have these people just displayed?”, and could choose from one of
the following labels: “anger”, “fear”, “sadness”, “happiness”, “disgust’,
“surprise”, and “contempt”. As a manipulation check for group membership,
participants were asked “How do you feel belonging to (same/other

university)?”, and responded on a scale from 0 (“not at all’) to 5 (“totally”).

Ethical Issues

The project was approved by the Rio de Janeiro State University Ethics
Committee (Research Ethics Committee number 65456316.0.0000.5282).

All participants provided informed consent.

Statistical Analysis

A 2 (group membership: ingroup vs. outgroup) X 2 (directedness: averted
vs. directed) X 4 (emotional stimulus: anger, fear, sadness and happiness)
within-subjects repeated measures ANOVA was calculated for each
outcome measure. Because a within-subjects design was used, the
assumption of sphericity was tested. When the assumption was violated,
results were considered significant only when indicated by both multivariate
tests and Greenhouse-Geisser corrections (GREENHOUSE & GEISSER,
1959). The extent to which participants categorized themselves as
belonging to their own and other university was assessed with a paired

sample t test.
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Results

Group membership manipulation checks

On average, participants felt a significantly higher sense of belonging to
their own (M =5.19, SE = 0.12) than to the other university (M = 1.21, SE =
0.09), t (47) = 25.04, p < .001.

Emotional responses

Results for self-reported emotion and facial expressions can be seen in

Figures 2 and 3, respectively.

Anger - Self-report

There was a significant main effect of emotional condition, F (1.84, 77.21)
=5.98, p=.005, n? =.125. Anger was reported more frequently in the anger
condition than in the other conditions (fear, F (1, 42) = 11.93, p = .001, n%
=.221; sadness, F (1,42) =7.08, p = .01, n? = .144; happiness, F (1, 42) =
6.29, p =.02, n% = .130.

There were no significant 3-way (F (2.38, 99.90) = .28, p = .79, n?% = .007)
or 2-way interactions (group membership x gaze direction, F (1, 42) = .56,
p = .46, n?% = .013; group membership and emotional condition, F (2.22,
93.31) = .49, p = .63, n% = .012; gaze direction and emotional condition, F
(2.24, 94.11) = 1.03, p = .37, n% = .024). There were no significant main
effects of group membership (F (1, 42) = .53, p = .47, n* = .472) or; gaze
direction (F (1, 42) = .48, p = .48, n% = .011).
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Figure 2. Self-reported emotions per Emotional Conditions. * p < .05
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There was a significant main effect of emotional condition, F (1.47, 69.15)

= 31.31, p <.001, n% = .400. Anger was expressed more frequently in the

anger condition than in the other conditions (fear, F (1, 47) =31.14, p <.001,
N% = .399, sadness, F (1, 47) = 34.76, p < .001, n? = .425, and happiness,
F (1, 47) = 45.46, p < .001, n? = .492).

There were no significant 3-way (F (1.69, 79.31) = .51, p = .57, n% = .011)
or 2-way interactions (group membership x gaze direction, F (1, 47) = 1.60,

p = .21, n® = .033; group membership and emotional condition, F (1.61,

75.55) = 0.88, p = .40, n% = .018; gaze direction and emotional condition, F
(2.48, 116.51) = 1.49, p = .22, n% = .031). There were no significant main
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effects of group membership (F (1, 47) = .38, p = .54, n% = .008) or; gaze

direction (F (1, 47) = .36, p = .55, n% = .008).

Fear - Self-report

There was a significant main effect of emotional condition, F (1.75, 71.89)

= 3.97, p = .03, n% = .088. Fear was reported more frequently in the fear
condition than in the anger condition, F (1, 41) = 5.08, p = .03, n% = .110

and happiness condition, F (1, 41) = 2.32, p = .02, n% = .130, but was not
in sadness condition, F (1, 41) =2.32, p = .14, n% = .054.
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There were no significant 3-way (F (2.76, 113.33) = 2.31, p = .09, n?% =.053)

or 2-way interactions (group membership x gaze direction, F (1, 41) = 3.75,

p = .06, n% = 084; group membership and emotional condition, F (1.94,
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79.48) = 2.38, p = .10, n% = .055; gaze direction and emotional condition, F
(2.30, 94.35) = 1.66, p = .19, n% = .039). There were no significant main
effects of group membership (F (1, 41) = 1.94, p = .17, n% = .045) or; gaze
direction (F (1, 41) = .80, p = .38, n% = .019).

Fear - Facial Behavior

There was a significant 2-way interaction between emotional condition x
gaze direction, F (1.79, 84.26) = 7.15, p = .02, n% = .132. The planned
contrast comparing the averted-fear with direct-fear condition revealed, that
participants expressed more fear to averted displays of fear than to direct
displays of fear, t (47) = 2.91, p = .006, n% = .152. This interaction can be

seen in Figure 4.

Fear Facial Behavior

— ' —
1,51 B Averted

-
[T ]

0O Direct

\.H -\.‘_"
g2

[f=]
=1

Facial DisplaysFrequency
-t

=T~ T~ T =1

L= O T EA = (=]

FEAR CONDITION X GAZE DIRECTION

Figure 4. Fear-matching as a function of emotional condition and gaze direction. * p < .05

There was also a significant main effect of emotional condition, F (1.47,
69.16) = 25.03, p <.001. n% = .347. Fear was expressed more frequently in
the fear condition than in the other conditions (anger, F (1, 47) = 15.82, p <
.001, n*% = .252, sadness, F (1, 47) = 33.03, p < .001, n% = .413, and
happiness, F (1, 47) = 32.48, p < .001, n% = .409).

There were no significant 3-way (F (1.78, 83.58) = 1.54, p = .22, n% = .032)

or 2-way interactions between group membership x gaze direction, F (1, 47)
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=1.78, p = .19, n% = .036; or group membership and emotional condition,
F (2.16, 101.28) = 2.24, p = .11, n% = .046. There were no significant main
effects of group membership (F (1, 47) = .21, p = .65, n% = .004) or; gaze
direction (F (1, 47) = 2.52, p = .12, n% = .051).

Sadness - Self-report

There was a significant main effect of emotional condition, F (1.40, 57.39)
= 18.96, p < .001. Sadness was reported more frequently in the sadness
condition than in the other conditions (anger, F (1, 41) = 20.41, p <.001, n?%
=.332, fear, F (1, 41) =20.31, p <.001, n?% = .331, and happiness, F (1, 41)
=22.79, p <.001, n% = .357).

There were no significant 3-way (F (1.97, 80.77) = .84, p = .44, n?% = .020)
or 2-way interactions (group membership x gaze direction, F (1, 41) = .05,
p = .82, n®% = .001; group membership and emotional condition, F (1.76,
71.95) = .37, p = .67, n% = .009; gaze direction and emotional condition,
F(2.31, 94.76) = 1.19, p = .31, n?% = .028). There were no significant main
effects of group membership (F (1, 41) = .02, p = .90, n?% = .001) or; gaze
direction (F (1, 41) = .32, p = .58, n% = .008).

Sadness - Facial Behavior

There was a significant 2-way interaction between group membership x
emotional condition, F (2.16, 101.28) = 2.24, p = .11, n?% = .046. The planned
contrast revealed that participants expressed more sadness to ingroup
displays of sadness than to outgroup displays of sadness, t (47) =2.36, p =
.02, n% = .106. In addition, the planned contrast revealed that participants
expressed more sadness to outgroup displays of happiness than to ingroup
displays of happiness, t (47) =-2.36, p = .02, n% = .106.

There was also a significant main effect of emotional condition, F (1.58,
74.32) = 18.20, p < .001, n% = .279. Sadness was expressed more
frequently in the sadness condition than in the other conditions (anger, F (1,
47) =25.35, p <.001, n% =.350, fear, F (1, 47) = 20.71, p <.001, n? = .306,
and happiness, F (1, 47) = 18.26, p <.001, n% = .280).
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There were no significant 3-way (F (2.26, 106.32) = 1.14, p = .33, n% =.024)
or 2-way interactions between group membership x gaze direction, F (1, 47)
=.48, p = .49, n% = .010; or gaze direction and emotional condition, F (1.87,
88.08) = 2.01, p = .14, n% = .041. There were no significant main effects of
group membership (F (1, 47) = .03, p = .87, n% = .001) or; gaze direction (F
(1, 47)=1.46, p = .23, n% =.030).

Happiness - Self-report

There was a significant main effect of emotional condition, F (1.40, 57.39)
=18.96, p <.001. Happiness was reported more frequently in the happiness
condition than in the other conditions [anger, F (1, 41) =37.72, p <.001, n%
=.479, fear, F (1, 41) = 39.42, p < .001, n% = .490, and sadness, F (1, 41)
=37.13, p <.001, n?% = .475)].

There were no significant 3-way (F (2.58, 105.85) = .52, p = .64, n% = .01)
or 2-way interactions (group membership x gaze direction, F (1, 41) = .96,
p = .33, n% = .023; group membership and emotional condition, F (2.46,
100.77) = .1.41, p = .25, n% = .033; gaze direction and emotional condition,
F (2.83, 116.13) = .68, p = .56, n% = .016). There were no significant main
effects of group membership (F (1, 41) = 1.25, p = .27) or; gaze direction (F
(1, 41) = .42, p = .52).

Happiness - Facial Behavior
There was a significant 2-way interaction between group membership x
emotional condition, F (2.30, 108.22) = 15.56 p <.001, n? = .249.

The planned contrast comparing the ingroup-happiness with outgroup-
happiness condition revealed that participants expressed more happiness
to ingroup displays of happiness than to outgroup displays of happiness, t
(47) = 5.19, p < .001, n% = .365. The planned contrast revealed that
participants did not express more happiness to outgroup displays of
sadness than to ingroup displays of sadness, t (47) =-.83,p = .41, n% =
.014 (see Table 1).
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Table 1. Means (M) and Standard Deviations (SD) of facial behavior per Emotional

Condition by Group Membership

EMOTIONAL CONDITION

Anger condition Fear condition Sadness condition Happiness condition Total
FACIAL GROUP
BEHAVIOR MEMBERSHIP v D) y D) Y D) v D) M D)
Ingroup 1.82 (2.06) 0.44 (0.68) 0.65 (0.76) 0.34 (0.58) 081  (0.74)
Anger response
Outgroup 1.56 (1.76) 0.50 (0.83) 0.51 (0.69) 0.46 0.71) 0.76  (0.80)
Ingroup 039  (0.61) 132 (1.39) 0.15 (0.31) 0.10 (0.29) 049  (0.47)
Fear response
Outgroup 0.58 (0.92) 1.16 (1.42) 0.16 (0.31) 0.16 (0.42) 051  (0.49)
Ingroup 016  (0.42) 020  (0.56) 1.26*  (L.77) 0.17* (0.31) 0.45  (0.58)
Sadness response
Outgroup 022  (0.45) 029  (0.53) 0.72*  (1.05) 0.50* (1.16) 043  (0.63)
Ingroup 057*  (0.98) 0.44 (0.82) 0.49 (0.87) 2.41* (2.25) 0.98*  (1.03)
Hap SS response
< Outgroup 0.29*  (0.55) 0.46 0.74) 0.59 (0.76) 1.35* (1.52) 0.67*  (0.67)
Q
D
o2}
q
| Ingroup 0.26 (0.49) 0.17*  (0.43) 0.13 (0.35) 0.17 (0.40) 0.18*  (0.32)
Disgk‘g| esponse
° Outgroup 0.18 (0.37) 0.47*  (0.80) 0.15 (0.44) 0.27 (0.56) 0.27*  (0.37)
z
s
=y
o) Ingroup 012  (0.24) 0.12*  (0.28) 0.14 (0.28) 0.09* (0.24) 0.12*  (0.16)
Come 1t response
< Outgroup 0.21 (0.38) 0.32*  (0.46) 0.09 (0.26) 0.20* 0.27) 0.21*  (0.23)

PUC-RIo- Certifica

Note. Means in bold represent measures of convergent and divergent behavior. * Differ at

o=.05.

There was also a significant main effect of emotional condition, F (1.31,

61.45) = 36.22, p < .001, n% = .497. Happiness was expressed more

frequently in the happiness condition than in the other conditions (anger, F
(1, 47) = 44.73, p = .001, n% = .488, fear condition, F (1, 47) = 41.06, p <
.001, n?% = .466, and sadness condition, F (1, 47) = 34.83, p < .001, n%

426).

There was also a significant main effect of group membership, F (1, 47)

11.23, p = .002, n% = .193. Happiness was expressed more frequently

toward ingroup than outgroup members, t (47) = 3.35, p =.002, n% =.193.
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There were no significant 3-way (F (3, 39) =2.79, p=0.53, n% = .177) or 2-
way interactions between group membership x gaze direction, F (1, 47) =
.02, p = .88, n?% = .001; or gaze direction and emotional condition, F (2.19,
102.68) = 2.95, p =.052, n% = .059. There was no significant main effect of
gaze direction (F (1, 47) =.03, p = .85, n% =.001).

Disgust - Self-report

There were no significant 3-way (F (2.12, 86.71) = 1.44, p = .24, n% = .034)
or 2-way interactions (group membership x gaze direction, F (1, 41) = 3.63,
p = .06, n?% = .081; group membership and emotional condition, F (1.66,
68.10) = 1.52, p = .23, n% = .036; gaze direction and emotional condition, F
(1.68, 68.74) = 2.24, p = .12, n% = .052). There were no significant main
effects of group membership (F (1, 41) = .26, p = .61, n%» = .006); gaze
direction (F (1, 41) = .06, p = .81, n% = .001); or emotional condition (F (3,
39) =2.79,p=0.53, n% = .177).

Disgust - Facial Behavior

There was a significant 2-way interaction between group membership x
emotional condition, F (1.87, 87.96) = 4.64, p = .01, n% = .090. The planned
contrast revealed that participants expressed more disgust to outgroup
displays of fear than to ingroup displays of fear, t (47) =-2.58, p =.01,n% =
124,

There was also a significant main effect of group membership, F (1, 47) =
5.49, p = .02, n% = .105. Disgust was expressed more frequently toward

outgroup than ingroup members, t (47) =-2.34, p = .02, n% = .023.

There were no significant 3-way (F (2.46, 115.74) = 1.00, p = .38, n% =
.021.) or 2-way interactions between group membership x gaze direction, F
(1,47)=.003, p =.95, n% = .001; or gaze direction and emotional condition,
F (2.31, 108.43) = .50, p = .64, n% = .011. There was no significant main
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effect of gaze direction (F (1, 47) = .21, p = .65, n% = .004); or emotional
condition (F (2.19, 103.06) = 2.48, p = .08, n% = .050).

Contempt - Self-report

There were no significant 3-way (F (2.36, 96.54) = .22, p = .84, n% = .005)
or 2-way interactions (group membership x gaze direction, F (1, 41) = 1.65,
p = .21, n®% = .039; group membership and emotional condition, F (2.34,
95.77) = .46, p = .67, n% = .011, gaze direction and emotional condition, F
(2.46, 100.90) = .54, p = .62, n% = .013). There were no significant main
effects of group membership (F (1, 41) = .15, p = .70, n% = .004); gaze
direction (F (1, 41) = .10, p =.76, n% = .002); or emotional condition (F (2.43,
99.41) =1.82, p =.16, n? =.043).

Contempt - Facial Behavior

There was a significant 2-way interaction between group membership x
emotional condition, F (2.86, 134.51) =3.06, p =.03, n% =.061. The planned
contrast revealed that participants expressed more contempt to outgroup
displays of fear than to ingroup displays of fear, t (47) = -2.81, p =.007, n?%
= .144. The planned contrast revealed that participants expressed more
contempt to outgroup displays of happiness than to ingroup displays of
happiness, t (47) =-2.02, p = .05, n% = .080.

There was also a significant main effect of group membership F (1, 47) =
6.91, p = .01, n% = .128. Contempt was expressed more frequently toward
outgroup than ingroup members, t (47) =-2.63, p = .01, n% = .128.

There were no significant 3-way (F (2.91, 136.93) = .008, p > .999, n% =
.001) or 2-way interactions between group membership x gaze direction, F
(1, 47) = .45, p = .50, n% = .010; or gaze direction and emotional condition,
F (2.70, 126.95) = .09, p = .96, n% = .002. There was no significant main
effect of gaze direction (F (1, 47) = .06, p = .81, n% = .001); or emotional
condition (F (2.86, 132.30) = 2.52, p = .06, n% = .051).
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Discussion

Results from both self-report and facial behavior measures indicated
matching responses to all emotional conditions (i.e., anger, fear, sadness,
happiness). Also, there was an interaction between gaze direction and
emotional condition, in which averted fear provoked more fearful facial
reactions than when fear was displayed toward the participant. Additionally,
an interaction between group membership and emotional condition was
observed, with more convergent happiness and sadness between ingroup
than outgroup members. Also, outgroup happiness displays elicited more
divergent sadness and contempt facial expressions; whereas outgroup fear
displays provoked more divergent facial reactions of aversion, that is,
disgust and contempt. Facial behavior was also influenced by group
membership, regardless of the emotional condition. Participants displayed
more happiness to ingroup members and showed more disgust and

contempt facial expressions to outgroup members.

The current study replicates previous findings indicating emotional
convergence (SEE HATFIELD, BENSMANA, THORNTONA, & RAPSON,
2014). When watching angry, fearful, sad, or happy faces, participants
displayed and reported more these specific emotions than any other
emotions. This discover supports emotional contagion as a whole, with

some support for the primitive (or motor) contagion hypothesis.

However, contextual and social cues also influenced responses to
emotional displays of others. Although there was no effect of gaze direction
in approach-oriented emotions (i.e., anger and happiness; see ADAM &
KLECK, 2003, 2005), as expected, reactions to fear displays depended on
the direction where the displayer was looking to. Fear displayed avertedly
resulted in more fearful reactions than when fear was showed direct to the
observer. This finding supports the prediction that averted fear may signals
threat in the environment, since the expresser is oriented away from the
perceiver and is looking toward another object or person (see also HESS,
ADAMS, & KLECK, 2007). The results also replicated findings that matching

responses to sadness displays are not influenced by gaze direction of the
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displayer (SOUSSIGNAN et al., 2013). This may reflect both possible
signals of sadness: disengagement, shown by averted gaze (ADAMS &
KLECK, 2005); and call for support or help, perceived by direct gaze toward
the observer (FISCHER & MANSTEAD, 2008).

Additionally, it was found that group membership influences convergence of
affiliative emotions. Happiness and sadness showed increased
convergence between ingroup than outgroup members. Also, most of the
expected divergent responses were found. Outgroup happiness displays
elicited more sadness and contempt, and outgroup fear displays provoked
aversive facial reactions of disgust and contempt. These results reproduce
some of the earlier studies that found influence of group membership in
responses to emotions displayed by others (YABAR et al.,, 2006;
BOURGEOIS & HESS, 2008; VAN DER SCHALK et al.,, 2011a) and,
moreover, support social appraisal theories of emotion. That is because
appraisal theories highlight the role of group membership and gaze direction
to detect self-relevance in facial expressions and then to account for distinct

and adaptive responses to salient social events (SCHERER et al., 2001).

Other findings, not predicted, suggest that at least in competitive contexts
people may show emotion toward group members regardless of the other’s
emotional display. It was found that happiness was shown more often to
ingroup members, while disgust and contempt were more frequently
displayed to outgroup members, regardless of the condition. Smiles have
been considered as a strong affiliation signal (FRIDLUND, 1994), while
aversive responses, such as disgust and contempt, may be considered as
dominant responses and unfriendly signals (see VAN DER SCHALK et al.,
2011a). These findings suggest that group membership not only influence
emotional convergence and divergence, but also display of affiliative and

non-affiliative emotions in general.

In sum, the present research suggests that, despite a general trend for
emotional convergence, social and contextual cues such as group
membership and eye direction of the displayer mediate this phenomenon,

also producing divergent responses, especially within a competitive context.
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Outgroup members may be elicitors of aversive feelings as disgust and
contempt and this can be the cause and/or the consequence of prejudice
and negative attitudes toward dissimilar people. Further studies may
investigate whether these group membership effects would also be found in

non-competitive and even affiliative contexts.
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IV. GENERAL DISCUSSION

The general objective of the present dissertation was to explore if social and
contextual factors moderate distinct emotional vicarious responses.
Therefore, our investigation aimed to contribute to a better understanding of

empathy in its distinct facets.

Thus, the first article included focused on the influence of interpersonal
factors on vicarious emotional reactions to the suffering of others. While
studies suggest that familiarity and similarity are interpersonal factors that
improve empathy (see PRESTON & DE WAAL, 2002a), the present work is
the first, to the best of our knowledge, to explore experimentally distinct
effects for these degrees of closeness in moderating experiences of

personal distress and compassionate reactions.

Facial expression measures demonstrated a higher frequency of disgust in
response to witnessing an unknown than a familiar injured person, with
sadness being more displayed when the victim was known rather than a
stranger. However, when the victim was similar, levels of disgust were as
high as those shown in response to an unknown. In addition, self-reported
sadness and concern were higher after seeing an acquainted person in
suffering than a stranger, but not when the victim was similar to the
observer. Furthermore, eye-tracking measurements showed that
participants gazed more time to the face of a known than an unknown
person in suffering; physiological responses (measured by pupil size) were
higher when witnesses the suffering of a similar acquainted person.
Therefore, our work showed that although people tend to respond more
compassionately when they witness a similar person in suffering, they also
react more aversively to this situation. By contrast, when the victim is just
an acquaintance, this healthy distance may favor the evocation of
compassionate states without the over arousal that causes experiences of

personal distress.

These findings are in accordance with the empathy construct that presumes
some level of self-other distinction (LAMM, BATSON, & DECETY, 2007),
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which is positively correlated with compassion and prosocial behaviors
(VAISH, CARPENTER, & TOMASELLO, 2009; LOCKWOOD, SEARA-
CARDOSO, & VIDING, 2014). This mental flexibility (i.e., the capacity to
maintain the distinction between self and other) is considered an essential
aspect of compassion which depends on some level of emotion regulation
(DECETY & MORIGUCHI, 2007). In support of our findings, Gilbert (2009)
delineates distress tolerance as a component of compassion, which is
defined as the capacity to tolerate negative disturbing emotions in oneself
when confronted with someone else’s suffering without becoming
overwhelmed by them. To conclude, these findings have crucial salutary
implications to healthcare professionals, for example, suggesting the need
of keeping optimal distances between them and their patients to maintain

an effective health service and avoid compassion fatigue.

The second study also explored the effects of contextual and interpersonal
factors on reactions to the emotional state of others. However, in this case
the focus was not on suffering, but rather on distinct emotions being
displayed such as happiness, sadness, anger, and fear. To this end, in this
work we investigated, within a competitive context, the influence of social
cues (gaze direction and group membership) on responses to emotional

displays produced by different persons.

Emotional matching was found both in self-report and facial behavior
measures. For instance, participants tended to more frequently facially react
with anger to anger displays than with any other emotion; similarly, they
reported more fear than any other emotion after seeing fearful faces.
However, the social cues included, namely gaze direction and group
membership, influenced reactions to emotional displays of others. Displays
of averted fear led to more fearful faces than when showed toward the
participants’ direction. Also, ingroup stimuli led to more convergent
reactions to their displays of happiness and sadness than outgroup
members. Conversely, displays of happiness were more divergently reacted
by sadness and contempt when they were shown by outgroup members. In
addition, aversive reactions of disgust and contempt tended to be more

shown after seeing fear displayed by outgroup than ingroup members. Our
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results also found that regardless of the emotion being displayed,
participants tended to demonstrate more happiness to ingroup members

and more aversion (contempt and disgust) to outgroup members.

Emotional matching is well documented in emotional contagion literature
(see HATFIELD, BENSMANA, THORNTONA, & RAPSON, 2014), and our
results replicate these findings. However, we found that social and
contextual cues may interfere in convergence of emotions and even
produce divergent responses to other’s affective displays. These results
reproduce some of the earlier studies that found influence of group
membership in reaction to emotions displayed by others (YABAR et al.,
2006; BOURGEOIS & HESS, 2008; VAN DER SCHALK et al., 2011a) and,

therefore, also support social appraisal theories of emotion.

The present work highlights the complexity of processes that may be
interconnected in vicarious emotional responses. Despite existing evidence
that motor mimicry mechanisms may be involved in emotional convergence,
our findings suggest that social and contextual cues also exert an essential
influence on the reaction to others’ emotional state. This reinforces the need
for greater integration between emotional contagion theories, which
privilege motor processes as responsible for affective matching, and recent
findings suggesting greater cognitive processing underlining vicarious
emotional responses. In addition, emotional contagion theorists should
include explanations not only about convergence, but also of empirically

demonstrated divergent responses to others’ emotional displays.

To conclude, we would like to present some potential future research
directions. In relation to the first study, research using different
measurement types would be useful to better understand the
multidimensionality of empathy. Empathy and emotions in general may not
only be assessed by self-report, but also through behavioral (e.g., facial
expression and gaze behavior), and physiological measures (e.g., heart
rate, skin conductance responses, and change in pupil size). Although those
components should act coherently in normal circumstances, each of them

may better outline a specific aspect of the emotional (or empathic)
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phenomenon. One limitation of our study, however, was the lack of a social
behavior measure to complement our findings. Further studies should
empirically investigate if degree of proximity moderate prosocial behavior
as well. Regarding the second study, we propose that future research of
emotional convergence may opt for theoretically-based predictions, instead
of single-muscle measurements. This methodological choice would prevent
loss of emotional data and provide more accurate assessments of emotion

from facial expressions.
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