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This research was conducted with two main goals—to contribute to

knowledge on the development of empathy from early adolescence to

adulthood, including its contribution to decoding emotion expression, and

to improve the understanding of the nature of empathy by simultaneously

assessing empathy toward two different targets—humans and animals. It

unfolded into two cross-sectional studies: One (S1) obtaining measures of

empathy toward humans and animals as targets across five age groups

(from pre-adolescents to adults); and another (S2) where a subset of the

adolescents who participated in S1 were assessed in emotion expression

decoding and subjective and physiological responses to emotional video clips.

The results of S1 showed that empathy toward animals and most dimensions

of empathy toward humans increase toward adulthood, with important

gender differences in empathy to animals and humans, and empathy levels in

girls starting off in the age trajectory at higher levels, A moderate correlation

between empathy toward human and toward animal targets was also found.

S2 showed that the expression of positive emotion is better recognized

than that of negative emotion, surprise, or neutral expression, and that

the measure of human-directed empathy predicts successful decoding of

negative emotion, whereas skin conductance responses (SCRs) and subjective

valence ratings predicted successful identification of positive emotion. Gender

differences emerged but not across all age groups nor all subscales.

Results yield keys to the developmental “pace” and trajectory of the various

dimensions of empathy and to how empathy relates to emotion decoding.

KEYWORDS

empathy, empathy development, empathy across targets, facial expression decoding,
dynamic facial expression stimuli, adolescent development, animal-directed
empathy, emotional development

Introduction

Empathy is defined as an emotional experience in response to the perception of
someone else’s emotion, and entails either the mirroring of that someone’s emotion
or another affective state, motivating the individual to act—to help, relieve pain, or to
partake in the other person’s positive experience, depending on the specific emotion
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that is perceived (Eisenberg and Miller, 1987; Hoffman, 2000).
It is largely agreed that empathy comprises an affective and a
cognitive component (mentalizing) (Preston and de Waal, 2002;
Decety and Jackson, 2004) acknowledged even across models
that entail more than two dimensions (e.g., Davis, 1983; Blair,
2005).

Empathy varies inter- individually, and as a dispositional
trait it has been approached as an overarching concept whereby
if one scores high in empathy he/she is said to be highly
empathic, and consequently expected to respond with an
equivalent high strong reaction to all kinds of empathy triggers.
Even though trait-empathy largely predicts states of mind,
behavior and interactions—ranging from the likelihood of
helping someone in need, to abiding to COVID-19 safety rules
(Pfattheicher et al., 2020)—there are indicators that it does
not strongly predict identical empathic concern or empathic
reactions toward different targets: for example, familiarity,
identification, personal bond or the target being under a
spotlight (Batson et al., 2005; Bloom, 2017) have shown to also
play a role.

Empathy across age groups

The study of empathy development across the life
span still holds many open questions. With most research
focused on the first years of life, there is a converging view
that empathy increases from childhood to adolescence (e.g.,
Dymond et al., 1952; Eisenberg and Mussen, 1989) and that
differences between males and females in both neural network
maturation and affective and behavioral responses occur very
early (Decety and Svetlova, 2012); there is also evidence
of critical windows of opportunity and key influences for
its development in childhood (Eisenberg and Mussen, 1987,
1989). To the contrary, empathy development throughout
the adult life span has received less attention with studies
providing different portrayals—from no differences across
ages to a decrease toward old age, and a possible link
between maintaining empathy high along adulthood, literacy,
and mostly the richness of social interactions (Grühn et al.,
2008).

Adolescence entails important developments in emotional
experience and regulatory processes (Eisenberg, 2000; Gross,
2015) making this group a key target for the study of
the development of empathy and one that may contribute
to understanding the processes that take place in the
trajectory from child empathy to adult empathy. Although
early adolescence has been pointed as a critical period in
empathy development (van Lissa et al., 2014) and adolescence
as a period of crucial charges in emotion regulation (Cole
and Jacobs, 2018) it is not clear if empathy follows a
linear path from early to late adolescence. If empathy
follows the path of other emotional experiences, then it

would peak around mid to late adolescence, and empathic
responses would have been slightly down-regulated toward late
adolescence. A recent review indicates a trend toward more
frequent and intense negative emotions in late adolescence
and a decrease in the frequency of positive emotions, as
well as more intense positive and negative emotions in
adolescents than in adults (Bailen et al., 2019); this review
was, however, limited to the few available studies, some
of them conducted over 20 years ago. Adults had already
been reported to score higher on empathy than adolescents
(Grühn et al., 2008), but again this account is from limited
studies.

The pathway of empathy development from early
adolescence to adulthood yet to be fully described. There
is currently no consensus on the contribution of empathy to
emotion processing skills such as relating facial expression to
emotional experience, and the role of various environmental
influences still needs to be understood.

Hoffman, 1975, 1982, 2000 proposes that children’s
prosocial behavior is influenced by parental models of behavior
toward targets, not especially by means of words, but by social
modeling—children form beliefs, and attitudes and engage in
prosocial behavior consistent with that of their parents. So an
example would be that the way parents behave toward homeless
people, migrants, or animals shapes beliefs and behavior toward
those targets than whatever parents might say are the adequate
behaviors or attitudes. Because prosocial behavior is largely
predicted by empathy, we may assume that parental behavior
is key in developing empathy. But research on empathy is
yet to address the question of if and how empathy toward
different targets develops and if there is any synchrony in
the development of empathy across targets. In adulthood,
empathy toward animals is predicted by having grown up
with animal pets (Paul, 2000; Emauz et al., 2018). If social
modeling of behavior and attitudes is a major force in shaping
empathy, perhaps then it would not be fully synchronized across
targets—as many people sympathize with human suffering, but
not all human suffering equally, and not all in the former
group, empathize with animal suffering. Previous findings
point in this direction—if empathy stems from the mother-
infant bond and thus from a mechanism that generalizes to
other humans (de Waal, 2008), human targeted empathy is
expected to be the norm. But some people empathize more with
animals than with humans (Knight and Barnett, 2008), with
preliminary findings showing modest correlations of empathy
toward humans and animals—ranging from 0.25 to 0.3 (Paul,
2000; Emauz et al., 2018). Nevertheless, it is not established
whether in the extreme groups of empathy (very high and
very low) this correlation is not substantially different, and
perhaps much higher in the high empathy group, which
would possibly indicate the prevalence of a disposition over
an external influence, modeling, cultural values, and beliefs,
or any other.
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So our first goal was to examine the possible differences
across age groups in the various dimensions of empathy and to
address the question of whether empathy is congruent across
different target groups (S1)—humans and other animals—as
that will contribute toward disentangling empathy stemming
from a deep trait root or from a social and exposure source such
as early target exposure, social learning and conforming with
group attitudes in empathy.

Empathy in adolescents and decoding
emotional expression

A large body of literature indicates the important role
individual traits of the perceiver play in decoding facial
expressions. Examples range from cultural representations and
beliefs (e.g., Hess et al., 2002), to one’s own emotionality and
expressiveness (Halberstadt et al., 2011), to sex, age, familiarity,
or identification with the target (e.g., Bloom, 2017). Humans are
equipped with mechanisms that facilitate pre-attentive detection
of empathy-relevant stimuli (for a review see Gaspar, 2021)
and an empathic reaction may be triggered without much, if
any, thought. One of the reasons why such automatic empathic
responses may be relevant to the detection and decoding of
emotional signals is that the affective response activates the
networks of one’s own experience—as implied in Preston and
de Waal’s (2002) Perception action Model—and the activation
of these networks becomes speedier with the accumulation of
one’s own experience, and so does the conscious subjective
experience and related motivated behavior. Because the affective
component of empathy develops earlier and faster (Decety
and Michalska, 2010) than the cognitive one, this should be a
major contributor to emotion decoding in earlier years. This
would not be a consensual view as other authors suggested
that the perspective-taking component of empathy may be the
one driving the ability to decode emotional cues (Feshbach,
1982) and the ulterior affective response, or that the success of
children in facial emotion identification is key to their empathic
responding (Hutman and Dapretto, 2009). The few studies on
the role of empathy in people’s facial expression decoding skills
indicate a relation between trait empathy and the ability to
accurately detect and interpret prototypical facial expressions
of “basic emotions,” measuring automatic implicit reactions
(e.g., Balconi and Canavesio, 2016) and conscious appraisals
(Besel and Yuille, 2010; Ávila et al., 2016). These studies were
conducted with adults and there are as of now, no reports on
this relation in adolescents. Additionally, affective dimensions
of trait empathy have also been shown to predict accuracy in a
task of determining the authenticity of laughter from playback
audio (Neves et al., 2018).

So, in this paper, we also inspect (S2) whether trait empathy
and its cognitive and affective dimensions, predict accuracy in
the interpretation of emotional expression by adolescents.

Study 1. Empathy through
adolescence and into adulthood
and is it consistent across targets?

In this study (S1) we address the question of empathy
development from a comparative perspective—measuring trait
empathy in preadolescents, middle adolescents, late adolescents
and adults toward humans and animals to explore the
possible developmental pathway and examine the congruence
in empathy toward the different targets.

Materials and methods

Participants

Adolescent participants were recruited in three schools in
the great Lisbon area and took part voluntarily in study1;
only a fraction was included in study 2 because many failed
to complete questionnaires or to keep their code number
card, a requirement to continue in the study and retain
anonymity. Adults were recruited via email, social media and
announcements in academic media, and also took part on a
voluntary basis. All participants signed an informed consent
form prior to entering the study. All participants under 19 years
old (N = 468), were assessed at their respective schools (in both
studies), whilst adults (N = 149) were assessed at the Psychology
Lab. Study 1 was based on the responses of 617 participants
(ages 11–55, 57% girls, 43% boys) divided into five age groups
11–12 years old; 13–14 years old; 15–16 years old; 17–18 years
old, and adults (19 years old and above). Female participants
exceeded male participants in all but the 13–14 years old group.

The sample of participants under 19 years old was broken
down into four 2-year range groups departing from a pre-
adolescent group, considering the onset of puberty at about
11–12 years old, adolescence through the “teen years” with
a later period beginning the transition to adulthood at 17–
18 years (e.g., Smith et al., 2009), and adulthood beginning at
19 years of age. Although we had fewer volunteer participants
in the younger group we thought it was important to keep
it, as pooling groups (for example into early/middle and late
adolescence) could blur changes beginning in those two pre-
teen years—identified as the starting points of swift transitions
in emotion relevant experiences likely to affect the results of
our study, such as increased compassion (Cowie, 2012), self-
and other regulatory competencies (e.g., Ahmed et al., 2015),
changes in concerns (Erikson, 1968), alongside with changes in
brain organization, affecting the top-down control of emotional
reactivity (Young et al., 2019), and a diversity of cognitive
functions and behavior (e.g., Berenbaum and Beltz, 2011).
Regarding the adult group, the literature diverges as to the onset
of adulthood, with some authors incorporating 19-year-old

Frontiers in Psychology 03 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.936053
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-936053 October 10, 2022 Time: 10:30 # 4

Gaspar and Esteves 10.3389/fpsyg.2022.936053

youth in adolescence (e.g., Salmela-Aro, 2011) and others
considering it the beginning of adulthood (e.g., Hare et al., 2008;
Tottenham et al., 2011); as our 19-year-old participants were
respondents of the online survey along with other adults, it only
made sense to include them in this group. Table 1 provides
detailed information on the five age groups according to gender.

Measures

Measure of empathy toward humans
The Portuguese version (Limpo et al., 2010) of the

Interpersonal Reactivity Index—IRI (Davis, 1980, 1983) is
comprised of four scales, one that captures more cognitive
components of empathy (the Perspective Taking scale), two that
capture one’s affective typical response regarding other’s negative
experiences (the Personal distress and Empathic concern scales),
and the Fantasy scale, capturing one’s tendency to identify with
characters in movies, novels, plays, and other fictional media—
so, in a sense, also entailing an affective component. Participants
respond to 24 items on a five-point scale from 0 (does not
describe me well) to 4 (describes me very well).

Measure of empathy toward animals
The Portuguese version of the Animal Empathy Scale—AES

(Emauz et al., 2016) that was developed to assess animal-
oriented trait empathy, with a strong emphasis on the emotional
component of empathy (Paul, 2000). The Portuguese version
entails two dimensions instead of the single one in the original
version, one entailing an Emotional Connection with Animals
and the other capturing Empathic Concern with animals.
Participants respond to 13 items on a nine-point scale from 1
(I fully disagree) to 9 (I fully agree).

Procedures

Adolescent participants were recruited at the school grounds
on a volunteer basis and after school consent was provided.
They filled out the questionnaires at school and delivered them

to a research team member. Each participant received a code
number to ensure anonymity and to be identified as a possible
participant in study 2 and signed informed consent prior to
filling out the questionnaire. Adults filled the questionnaires
at the university psychology facilities upon signing informed
consent. They responded to a call for volunteer participants as
part of another study not reported here and received a voucher
after participation in the study.

Results

The development of empathy and
empathy through adolescence and
into adulthood

Between groups 2 × 5 ANOVAs show that the five age
groups vary significantly, with a general increase with age, in
both their IRI scores, F(4, 607) = 13.05, p < 0.001, η2 = 0.07,
and their AES scores, F(4, 607) = 51.16, p < 0.001, η2 = 0.25.
Gender differences were also evident, with female participants
presenting higher empathy scores, both in IRI, F(1, 607) = 79.14,
p < 0.001, η2 = 0.11, and in AES, F(1, 607) = 9.95, p = 0.002,
η2 = 0.01 (see Figure 1). The interaction between gender and age
group was marginally significant for IRI, F(4, 607) 2.36, p = 0.05,
η2 = 0.01, but not for AES, F(4, 607) = 2.12, p = 0.08, η2 = 0.01.

Analyzing the four subscales of IRI, the general pattern
was similar regarding gender (all F > 11.31, p < 0.001),
however, there were some interesting differences regarding the
development of empathy through age. While the increasing
relationship was observed for the IRI-FS and IRI-PD, no age
differences were observed for the IRI-EC subscale, F(4, 607)
2.13, p = 0.08, η2 = 0.01. Regarding IRI-PT an interaction was
observed, F(4, 607) 2.91, p = 0.02, η2 = 0.02. As it can be seen
in Figure 2, it is in the age group 13–14 that the difference is
significant, ptukey < 0.001.

To better understand the impact of age and gender on the
empathy scores, we tested a regression model with age and
gender as predictors with AES, IRI, and each of IRI’s subscales

TABLE 1 Characterization of participants in S1 according to five age groups and gender.

Gender

Female participants (N = 351) Male participants (N = 266)

Age groups (years) Total Mean SD Total Mean SD

11–12 29 11.93 0.25 17 12 0.00

13–14 83 13.39 0.50 87 13.55 0.50

15–16 81 15.36 0.48 61 15.39 0.49

17–18 68 17.4 0.50 42 17.33 0.47

19–55 90 22.81 5.71 59 24.86 7.88
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FIGURE 1

Mean values in the Animal Empathy Scale (AES) (top), and in the
Interpersonal Reactivity Index (IRI) (bottom), for female and male
participants, in the five age groups.

as dependent variables, running a total of 6 analyzes. The
summarized results are presented in Table 2.

Age and gender account for 23% of the variance in the AES
score and for 20% of the IRI total score, with each year of
increment in age increasing AES by 0.47 SD and by 0.19 SD.
As expected, being a male decreases all measures of empathy
significantly (p < 0.001) but with a higher impact on IRI-
total (t = −11.37, p < 0.001). Although age is a significant
predictor of IRI total and the FS, PT, and PD subscales, it is not
a predictor of EC, which remains stable from pre-adolescence to
late adolescence, slightly tending to descend in adults.

As expected, the measures of human and animal empathy
were only moderately correlated (r = 0.21, p < 0.001), and
the IRI-Personal distress scale presented the highest correlation
among IRI dimensions with AES (r = 0.23, p < 0.001).

Study 2. Empathy in adolescents
and decoding emotional
expression

In this study, we inspected if trait empathy predicts
adolescents’ accuracy in emotion identification from emotional
expression. It was specifically hypothesized that (H1) the higher
the trait empathy (both human-directed and animal directed),
the better the accuracy, and that (H2) emotion identification
accuracy should be mostly predicted by Empathic Concern and
by Perspective-taking (IRI-EC and IRI-PT, respectively), as these
are the emotion components that best capture the cognitive
and emotional adaptive responses to others’ emotional displays.

Skin conductance response (SCR) amplitude was also expected
to predict identification accuracy (H3), as it is indicative of an
increase in target-related interest and an implicit measure of
emotional activation.

Furthermore, we explore a possible association between the
subjective evaluation of the stimuli impact (arousal and valence)
and the correct identification of emotions.

Participants

A group of 44 participants (ages 13–18, mean = 15.3,
32 female, and 12 male) that had already been in study 1
volunteered to study 2. They were assessed at their respective
schools in a room that was temporarily prepared to be used as a
psychology laboratory.

Measures

Subjective appraisal of arousal and valence
Self-assessment report pictoric scales—the Self-Assessment

Manikin (SAM—Bradley and Lang, 1994) arousal scale, and
valence scales were used. The Valence scale assesses how positive
or negative the emotion one feels in regard to presented
stimuli, ranging from extremely unpleasant (1) to extremely
pleasant/happy (9). The Arousal scale assesses how excited
or apathetic one feels in response to stimuli, and ranges
from sleepiness or boredom (1) to extreme excitement (9).
Participants rate themselves on these scales as to the perception
of how each stimulus makes them feel, following stimulus
presentation. Due to their pictoric and schematic nature, these
scales overcome language, culture, and age limitations and do
not require translation; they are easy to use and enable a prompt
response, ideal for the onscreen experiment. The valence and
arousal scales have been widely used in emotion studies and
their scores have been shown previously to correlate with
implicit measures of valence (facial EMG) and arousal (skin
conductance, EKG) (e.g., Lang et al., 1993; Bolls et al., 2001).

Skin conductance responses
Skin conductance is a measure of reactivity as it reflects

changes in the activity of the sympathetic nervous system; while
so-called tonic changes, or skin conductance level, reflect more
stable and prolonged nuances in that activity, phasic changes
in skin conductance, or skin conductance responses (SCRs),
reflect reactions to stimuli and are thus considered indicative of
emotional responses when one is faced with emotion relevant
stimuli (e.g., Öhman et al., 1993). Although skin conductance
per se does not equate to an emotional response, it is useful to
assess, in combination with other measures (self-report such as
SAM), whether there is an empathic response and its intensity
(e.g., Neumann and Westbury, 2011). In other words, although
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FIGURE 2

Mean values in the four sub-scales of the Interpersonal Reactivity Index (IRI) for female and male participants, in the five age groups.

TABLE 2 The role of age and gender in the prediction of the self-report empathy measures in study 1, as assessed with a linear regression model.

B (SE) β t B (SE) t

Dependent variable Model adjusted R2 Model F (Age) (Age) (Age) (Gender) (Gender)

AES 0.23*** 93.07 0.24 (0.47)*** 0.19 13.18 −8.81 (2.50)*** 3.55

IRI 0.20*** 77.88 0.49 (0.10)*** 0.19 5.17 −11.41 (1.00)*** 11.37

IRI-FS 0.13*** 48.65 0.21 (0.04)*** 0.2 5.22 −3.49 (0.42)*** 8.39

IRI-EC 0.08*** 28.12 −0.07 (0.04) −0.07 1.72 −2.94 (0.40)*** 7.30

IRI-PT 0.05*** 18.04 0.11 (0.04)** 0.11 2.82 −2.22 (0.42)*** 5.31

IRI-PD 0.13*** 45.72 0.24 (0.04)*** 0.24 6.46 −2.76 (0.39)*** 7.06

**p < 0.01; ***p < 0.001.

an SCR does not mean that a vicarious empathic response
occurred, the latter will always involve an SCR. And, this is also
a non-invasive very comfortable measure for the subject.

A measure of emotion identification
Seven options were provided for content attribution –

the words happy, angry, sad, surprised, disgusted, neutral,
and other appearing on the experiment screen as labels (to
choose from by pointing and clicking)—after the presentation of
emotional videos containing real-life 4” video clips of expressive
behavior in negative, positive, surprise and neutral contexts.
The choices were converted into hits/no hits according to their
correspondence to the valence in the original context of the
video clips; to do this we pooled all the correct identification of
negative emotions in a “negative Hit” and that “positive hit” is
equivalent to hits in the “happy” category.

Stimuli, apparatus, and procedures

Stimuli were 24 dynamic pictures, comprising 4” video
clips, extracted from original emotional events recorded in
emotion eliciting experiments, as part of another project (e.g.,
Esteves et al., 2015; Gaspar, 2021). The collection included 4
emotion conditions (Happy, Angry, Surprised, Neutral), in three
different species (human, chimpanzee, dog), with two different
models per emotion, in order to control physiognomic effects,
distributed as seen in Figure 3, and presented randomly during
the experiments. The videos were close ups of an individual
expressive behavior and contained no cues on the context of the
behavior.

Subjects were tested individually facing a desktop computer
with a 19′′ screen. The experimental protocol consisted in
viewing a 4 s video clip, then appraising the clip at 3 levels:
valence, arousal, and emotion label; for valence and arousal,
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18. AES total 0.23 −0.20 −0.12 −0.80 0.12 0.02 0.15 −0.06 −0.175 −0.16 −0.315* −0.05 −0.08 −0.05 −0.16 −0.08 −0.19 –

*p < 0.05; **p < 0.01; ***p < 0.001.

Fro
n

tie
rs

in
P

sych
o

lo
g

y
0

7
fro

n
tie

rsin
.o

rg

https://doi.org/10.3389/fpsyg.2022.936053
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-936053 October 10, 2022 Time: 10:30 # 8

Gaspar and Esteves 10.3389/fpsyg.2022.936053

FIGURE 3

Experimental paradigm in study 2 with the distribution of stimuli and task for each of 24 trials. Stimuli are 4′′ video clips. For each emotion
category, two different stimuli were presented, with different models (two different humans, chimpanzees and dogs). SAM pictures in the
diagram were based on Bradley and Lang (1994) research and the adapted versions herein presented were obtained and used with permission
from The Center for the Study of Emotion and Attention, University of Florida.

SAM scales were presented onscreen. This was repeated so that
each subject observed and rated 6 pictures per emotion, from
a total of four emotions, in which three different target species
were displayed, with two different individuals representing
each target species. Pictures were presented in random order.
Exposure time and stimuli order were controlled by an E-Prime
2 program. Figure 3 illustrates the experimental paradigm.

Skin conductance was recorded simultaneously on a
Biopac MP100 amplification system, using silver-silver chloride
electrodes filled with isotonic electrode paste, attached with
adhesive collars to the medial phalanges of the second and third
fingers of the subject’s right hand. SCRs were determined by
responses with a minimum of 0.05 microSiemens (mS) and
latency of 1–4 s after stimulus onset. SCR data were transformed
using Lykken and Venables’s (1971) correction and further
averaged within each stimulus category per participant. All
other measures (arousal, valence, and hits) were averaged within
participants across presentations of stimuli belonging to the
same emotion category.

In this article, we chose to analyze responses and
identification of the emotions and not specify differences in
identification according to species, as our main focus is, on
the one side, empathy, and on the other, the easiness with
which differently valenced emotions can be identified. We
have previously proposed that positive emotions are easier to
identify and are recognized efficiently earlier in life than other
emotions because their associated behavior is more stereotypical
and predictable (Gaspar et al., 2014), whilst neutral faces
are susceptible to labeling that is highly affected by context
and observer variables such as culture and expectations (e.g.,

Jack et al., 2012; Hess et al., 2016). It is expectable that Empathy
facilitates overcoming emotion identification problems inherent
to negative faces (and possibly, surprise faces as well).

Results

In order to test the recognition of the different emotional
stimuli, a 4 × 2 ANOVA was run, with gender as the between-
subject variable and emotion as a repeated measure. A main
effect of emotion was obtained, F(3, 126) 17.01, p < 0.001,
η2 = 0.22, and post-doc analysis (Bonferroni) showed that
positive stimuli were significantly more efficiently decoded
than the other three categories, which were not significantly
differentiated (see Figure 4). Both the main effect of gender,
F(1, 42) = 0.31, η2 = 0.002, and the interaction F(3, 126) = 1.13,
η2 = 0.014, were not statistically significant.

A correlation analysis was run to inspect whether trait
empathy correlated with emotion recognition in all four
emotion stimuli conditions (H1)—and yielded mixed results,
as IRI-total correlated with the correct ID of negative
stimuli (r = 0.30, p < 0.05) but no such association
was found with AES (Table 3).

Contrary to our expectations EC and PT were not correlated
with correct emotion identifications, dismissing H2.

In order to test H3, separate regression analyses were
conducted for the four emotion categories. Correct recognition
of positive stimuli was predicted by subjective valence ratings
and SCRs, i.e., higher valence ratings and larger SCRs explained
15.3% of the variance in decoding positive stimuli (F = 4.89,
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FIGURE 4

Percent correct identifications in the four presented emotions.

p = 0.012). Regarding the contributions of the individual
predictors, valence was a significant predictor, t = 2.07, p = 0.045,
0.05, while SCRs were not significant, t = 1.69, p = 0.10, b = 0.46.
Regarding negative stimuli, the only significant predictor of
correct identification was IRI-total, i.e., higher IRI values could
predict 9% of the correct recognition of negative stimuli,
F = 4.24, p = 0.046, b = 0.003. No predictors were found
for correct identification of the surprise expressions. As to
neutral expressions, low arousal ratings could explain 14% of the
variance in accurate identification of neutral stimuli, F = 6.98,
p = 0.01, b =−0.06.

Interestingly, higher IRI values were correlated with more
positive valence evaluation of positive stimuli (r = 0.52,
p < 0.001), surprise (r = 0.39, p < 0.01), and neutral stimuli
(r = 0.53 p < 0.001), i.e., participants with higher empathy
directed to humans evaluated more positively the different
stimuli, with the exception of the negative ones.

General discussion

The trajectories of adolescent
empathy, across targets, and across
dimensions

As expected, according to pre-existing literature, self-
reported empathy toward humans (Christov-Moore et al., 2014;
Rochat, 2022) and toward animals (Gómez-Leal et al., 2021) is
more intense in females, and this occurs across all sampled age
groups.

The global progression in empathy toward the (higher) adult
empathy, especially that of animal-directed empathy and the
fantasy dimension of human empathy, seems to nicely fit the
patterns of brain development through adolescence by Giedd
et al. (1999) and Giedd, 2008—the increase in gray matter in
the temporal lobe peaking at 16–17 years old could be related
to increased intensity of emotional responses, and the increased
pruning and white matter growth in late adolescence might
relate, among other things, with the improvement of regulatory
processes. But the dimensions of Personal distress, Empathic
Concern, and Perspective Taking did not follow a linear growth
path.

Empathic concern (EC) did not differ between age groups—
and we do not find this puzzling at all: EC’s average was already
higher in 11–12-year-old girls than in any other human empathy
dimension, showing a trend to a slight increase toward 17–
18 years old, only to meet the levels that other dimensions
reached in adulthood, which suggests that this dimension of
empathy is more intensely downregulated in adulthood. Bearing
in mind that EC is the dimension of IRI that best translates the
emotional component of empathy, and that emotional empathy
has an early development—as compared to cognitive empathy—
alongside an earlier and faster maturation of neurological
networks, and a consistent gender difference in favor of girls
(e.g., Decety and Michalska, 2010; Christov-Moore et al., 2014),
the current results not only validate and are validated by those
previous findings, but also contribute to establishing that pre-
adolescents at 11–12 years old have already in place a strong
proneness for emotional resonance to others’ emotions. An
important implication of this is that these pre-adolescents hold
the potential for important empathy-driven responses, such as
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compassion and prosocial behavior, and for cognitive appraisals
that are affected by the emotional response (such as emotion
identification).

To this early development of emotional empathy,
interactions within the family contribute immensely, especially
those with the mother and/or with primary caregivers (e.g.,
Hoffman, 1975, 2000; Eisenberg and Strayer, 1987; Schore,
2001). Parental styles throughout childhood and adolescence
(Morris et al., 2017) and perceived environment at school also
seem to play a role Farrell and Vailantcourt (2021). Notably,
the dimensions of mother interaction with the child early
in life, such as mother engagement and satisfaction with
maternity have been shown, in a 26-year longitudinal study, to
predict EC at 31 years of age (Koestner et al., 1990). Genetic
predisposition also seems to play a significant role in the
development of emotional empathy, as studies with twins reveal
a preponderance, continuity and temporal increment of genetic
effects (Knafo et al., 2008).

To sum up, emotional empathy understandably does not
follow an ascending trajectory from adolescence to adulthood,
because it develops earlier and is already high in the
transition from pre-adolescence to adolescence. This is a critical
information for parents and educators, stressing the relevance
of any empathy nurturing programs to begin earlier, especially
those that propose to trigger vicariant empathic responses.

Results are also compatible with the possible tendency of
increased intensity of negative emotions toward late adolescence
and reduced frequency of positive emotions, reported in Bailen
et al.’s (2019) review, as these would have the potential to trigger
stronger responses. Empathic reactions of negative valence
could be potentiated in this age group, something that is not
compatible with the personal distress results in this study, that
increase toward adulthood—a result that is not easy to explain.
It is more likely be that late adolescents (17–18 years old) are
only experiencing stronger empathic emotional reactions than
their younger peers.

An intriguing finding in S1 was that whilst empathy
toward animals increased toward adulthood in both males
and females, Empathic Concern and Perspective Taking, which
are core dimensions of empathy toward humans, did not. It
is conceivable that these transition patterns in human trait
empathy toward adulthood are related to increased emotional
regulation as EC is concerned, a developmental step that is
expected from final processes in brain maturation in regulatory
networks Giedd et al. (1999), entwined with culture, which has
shown in a variety of studies to strongly influence emotion
regulation (Kim and Sasaki, 2012). Adding to their relatively
high score at the beginning of adolescence one is left wondering
if indeed it is context and culture that generate fluctuations
therein. Fluctuations in empathy toward different targets in
adolescence have been reported before, but as the targets were
either male or female peers, these differences in empathy were
interpreted as part of socialization and mating-related bias

(Olweus and Endresen, 1998).Which, of course, is compatible
with the hypothesis that there is a mediation by context
occurring over an empathy trait that is already stabilizing.

Regarding Perspective taking, the differences between males
and females are located at 13–14 years old, which is likely
to relate to asynchrony in maturation, as girls are ahead of
boys in the development of almost all brain structures with
volume peaks occurring between 1–3 years earlier in girls
(Giedd, 2008), including brain networks central to care and
nurturance motivation (Decety and Michalska, 2010; Christov-
Moore et al., 2014). The slightly higher trend toward increasing
PT in adulthood may simply reflect adjusting to cultural and
contextual gender roles and expectations. If empathy and
prosociality are more valued in females than males, then PT—
the conscious mentalizing—would be expected at least not
to decrease in females. Such cultural influence is consistent
with the previous finding that adolescents and young adults of
different cultures evince significant differences in human trait
empathy assessment with IRI (Cassels et al., 2010).

The adult scores in human-directed empathy matched those
obtained in other studies with Portuguese samples that used
IRI as a measure (e.g., Limpo et al., 2010) and so did adult
scores on Empathy toward animals using AES as a measure
(Emauz et al., 2016), although AES scores were slightly lower
when compared to the average scores of UK adult respondents
(Paul, 2000). In regard to Empathy toward animals, previous
evidence indicates that it might vary according to beliefs related
to the animal’s ability to suffer, experience emotion, and the
complexity of the animal mind (Hills, 1995; Knight et al., 2004).
And, in that regard, adolescents and adults are exposed to
different influences across cultures (e.g., Emauz et al., 2018).
This again is compatible with a well-developed empathy trait
in pre-adolescents, that is down regulated by mid adolescence
and that may, under the circumstance of more information,
more exposure to relevant situations is susceptible to increase
(but could otherwise have a different path in another culture or
context). This remains to be tested of course for animal directed
empathy.

So investigating these differentiating factors will inform also
the long-standing question of how to promote empathy and
specifically bolster empathy toward specific target groups.

Empathy and decoding emotion
expression

Emotion identification results in S2 partially met our
expectations: as in previous studies expression of positive
emotion was easier to recognize, and, surprise has always been
an emotion with a large margin of identification error, even
in studies supporting its universality (Ekman et al., 1987).
An embodied mechanism such as the vicariant experience in
emotional empathy may be an identification facilitator as well,
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judging from previous research where trait Emotional empathy
predicted faster (Besel and Yuille, 2010), stronger and congruent
electromyographic responses to perceived facial expressions
(e.g., Surakka and Hietanen, 1998; Sonnby-Borgström et al.,
2003; Dimberg et al., 2002, 2011) as well as higher accuracy
in emotion identification (Dimberg et al., 2011; Rymarczyk
et al., 2016), especially to the facial expression of positive
affect (Surakka and Hietanen, 1998). EC and full measures of
empathy came out as major predictors of emotion decoding in
Besel and Yuille’s (2010) study, and under different exposure
time conditions, EC provided the best outcome under a nearly
subliminal exposure condition.

The fact that the expression of negative emotions was not
easily recognized was not entirely surprising, given that only
overt (prototypical) expressions of anger and threat tend to be
so (Gaspar et al., 2014). But, because the appropriate recognition
and label of emotions has been considered a measure of
Cognitive Empathy by several authors (Baron-Cohen et al.,
2001; Blair, 2005), the absence of a significant correlation
between PT and correct identification of both negative and
positive emotions was an unexpected finding. In our study
the full measure of human-directed empathy (IRI total) was
the single predictor of the successful decoding of negative
emotion. Previous research using measures of emotional
empathy revealed associations between emotional empathy and
both implicit and explicit decoding of negative emotion in
addition to positive emotion (e.g., Sonnby-Borgström et al.,
2003; Rymarczyk et al., 2016), so we think that the emotion
identification success in those studies relied in part on using
posed, highly stereotyped, non-ambiguous and conspicuous
stimuli, whereas our stimuli were none of the above, as they
were retrieved from natural behavior recordings, with identified
and coded context and emotional interaction, of which our
experiment participants had no knowledge.

Although observing others in pain or experiencing negative
emotions is a common trigger of empathy in children
and adolescents (Hoffman, 1982, 2000; Decety et al., 2008)
recognizing emotions and empathizing is largely permeable, at
least up to 13 years old, to interactions with parents, including
parental emotion expression and regulation (Hoffman, 2000;
Bariola et al., 2011) and to the perceived similarities between
oneself and the other (Black and Phillips, 1982; Clarke,
1984; Batson et al., 2005) that generate identification and
predict empathy (Bloom, 2017). Considering the partial overlap
between the neural regions involved in first-hand emotional
experience and in recognizing emotion in others (Decety,
2011), especially in painful or distressful situations, the lack of
perceived similarity might have been a caveat in our study—
our stimuli were varied and encompassed human adult faces,
chimpanzee faces and dog faces during emotional interactions—
we cannot determine that now and are thus unable to
ascertain if lack of identification might have hindered expressive
behavior decoding. However, previous research, indicates that
negative expressions are, from birth to adulthood more formally

diversified and less emotion-specific (e.g., Oster, 2005), and
more difficult to decode than those associated with positive
emotion (Gaspar et al., 2014; Dúran et al., 2017), and that
empathy consistent facial muscle reactions to dog facial emotion
expression occur more than to human or chimpanzee facial
emotion (Esteves et al., 2015; Gaspar, 2021), sagging that it is
more likely that the varied and ambiguous nature of human
and chimpanzee facial displays, in the absence of contextual
information that critically informs about the emotion, that
explains the difficulty in adequate decoding, contrasting to
the more stereotyped dog expressions, whose decoding is also
facilitated by human familiarity with dogs (Esteves et al.,
2015). More research is required to establish if empathy,
and specifically, its cognitive dimension (as measured by PT)
mediates the ability to overcome these inherent difficulties in
decoding negative expressions, in the presence of contextual
clues.

de Greck et al. (2012) provide further evidence that culture
affects the emotional processing of faces in adults, in a study that,
despite finding cross-cultural constants in empathy for anger,
also unveiled brain areas where participants of different cultures
had different patterns of neural activation during exposure to
facial expressions of anger in an intentional empathy task.

Because of such permeability of empathy to environmental
influences these findings call for replication and cross-
cultural verification.

Perhaps related to positive emotion being easier to
identify from expressive behavior than negative emotion, this
identification process does not rely as much on empathy—as
previously shown psychopaths, characterized by a marked lack
of empathy (Hare, 1996), have been reported to perform worse
on the identification of negative emotion and differ less from
controls in identifying positive emotion (Blair et al., 2001; Marsh
and Blair, 2008) although other studies have either reported a
more global impairment in expression processing (e.g., Hastings
et al., 2008; Pham and Philippot, 2010) or none at all (e.g.,
Kunecke et al., 2018).

The reason why SCR to positive emotional stimuli and
subjective measure of valence predicted decoding of positive
emotion may relate to the diversity of the stimuli used—among
the positive expression videos some might have been more
activating, triggering positive emotion in the participant. The
stimuli, by triggering a positive reaction, could have facilitated
decoding, through embodiment, which would be predicted by
the Perception Action Model. And, it is hard to disentangle
what comes first—the facilitating response stemming from
one’s experience, or an early predisposition for easier decoding
of positive affect than any other that amounts to proposing
expression of positive emotion the closest to a prototypical
universal, with important social interaction relevance (Gaspar
et al., 2014). Although we did not monitor the participant’s
facial expression in response to the video stimuli, it is possible
that automatic mimicry to positive emotional expression also
played a role, as predicted from evidence on the facial feedback
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hypothesis (Dimberg et al., 2000; Dimberg and Soderkvist, 2011)
and by the positive effect of the perceiver’s expressiveness on
decoding accuracy (Halberstadt et al., 2011).

That animal-directed empathy did not emerge as a predictor
of decoding is intriguing. It is possible that “animal empathizers”
direct their attention (and concerns) less to expression and
more to context (and our stimuli did not show context).
It is also possible that empathy toward animals is more
culturally construed than human-directed empathy, as it might
depend more on knowledge and beliefs about the animal
mind and emotions.

One interesting unexpected result was that IRI total emerged
as a predictor of positive valence in all stimuli conditions but the
negative expression one. We find this worth further exploring in
future studies, as it is in the vein of findings relating empathy to
measures of wellbeing, including in adolescence (e.g., Vinayak
and Judge, 2018).

Study limitations and future
perspectives

One strength of the current study also generated one of
its limitations—the stimuli, which comprised video clips of
spontaneous utterances of expressive behavior in emotional
situations. By being spontaneous their degree of intensity
varied, and their conformity to prototypical facial expressions
of discrete emotions did too. In contrast, studies on decoding
facial expressions are generally based on highly visible full-blown
posed prototypical facial expressions of discrete emotions (for
a discussion of the relevance of using prototypical expression
stimuli and the mismatch between real-life expression and posed
expressions see Gaspar et al., 2014). Given the positive effect of
the intensity of facial expressions on the accuracy in decoding
emotion (e.g., Halberstadt et al., 2011) with highly intense faces
being more accurately decoded than less intense faces, and
the greater likelihood that in positive emotion a prototypical
face will be displayed (Gaspar and Esteves, 2012; Dúran et al.,
2017) it is possible that trait empathy was not a better predictor
of surprise because of the absence of a prototypical facial
expression of surprise in our stimuli.

In future research, it should be possible to determine
whether the increase in Personal Distress toward adulthood is
followed by a decrease later on, beyond the twenties, and that
was not possible in the current study, due to an unbalanced
sample of adults (this sample had an average age of 23.6 years
old). The predominant age of our sample is still likely to be a very
emotional stage of life with strong development of regulatory
processes, and emotion regulation is not yet as well mastered
as later on, as suggested by the improved efficacy of regulatory
processes in emerging adults when compared to late adolescents
(Schweizer et al., 2020). With a more balanced group of adults
it would certainly be useful to examine whether splitting adults
into further age groups (the twenties, thirties, and so on)
would show an increase in some components and a decrease

in others—for example reflecting variations on dimensions of
empathy, and predictions stemming from them, that may be
more dependent on experience.

Conclusion

This study contributes to understanding the trajectory of
empathy from adolescence to adulthood and highlights how
pre adolescents enter adolescence already with an head start
in emotional empathy. It validates previous studies whereby
empathy predicts accurate emotion expression decoding, but
only in the case of positive emotions. It breaks with the
traditional use of posed expressions to test the empathy-
decoding relation, by resorting to naturalistic stimuli. This
holds implications for interventions to promote empathy,
highlighting the need to increasingly train young participants
in being attentive and decoding spontaneous and more varied
facial expressions of negative emotion, which represent a
bigger challenge.

Data availability statement

Datasets are available upon request. The raw data supporting
the conclusions of this article will be made available by the
authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed
and approved by the board of approval of the Portuguese
Government Ministry of Education, and follow the ethical
guidelines approved by the author’s research center direction
board. Written informed consent to participate in this study was
provided by the participants’ legal guardian/next of kin.

Author contributions

Both authors participated in the conceptualization of the
study, data collection, and all stages of manuscript preparation.

Funding

This work was supported by the CRC-W (Católica Research
Centre for Psychological, Family and Social Wellbeing).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Frontiers in Psychology 12 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.936053
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-936053 October 10, 2022 Time: 10:30 # 13

Gaspar and Esteves 10.3389/fpsyg.2022.936053

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

References

Ahmed, S. P., Bittencourt-Hewitt, A., and Sebastian, C. L. (2015).
Neurocognitive bases of emotion regulation development in adolescence.
Dev. Cogn.Neurosci. 15, 11–25. doi: 10.1016/j.dcn.2015.07.006

Ávila, R. F., Morais, D., Bomfim, A. J., and Chagas, M. H. N. (2016). [Empathy
and facial expression recognition of basic and complex emotions in medical
students]. J. Bras. Psiquiatr. 65, 209–214. doi: 10.1590/0047-2085000000126

Bailen, N. H., Green, L. M., and Thompson, R. J. (2019). Understanding emotion
in adolescents: a review of emotional frequency, intensity, instability, and clarity.
Emot. Rev. 11, 63–73.

Balconi, M., and Canavesio, Y. (2016). Is empathy necessary to comprehend
the emotional faces? The empathic effect on attentional mechanisms (eye
movements), cortical correlates (N200 event-related potentials) and facial
behaviour (electromyography) in face processing. Cogn. Emot. 30, 210–224. doi:
10.1080/02699931.2014.993306

Bariola, E., Gullone, E., and Hughes, E. K. (2011). Child and adolescent emotion
regulation: the role of parental emotion regulation and expression. Clin. Child.
Fam. Psychol. Rev. 14, 198–212. doi: 10.1007/s10567-011-0092-5

Baron-Cohen, S., Wheelwright, S., Hill, J., Raste, Y., and Plumb, I. (2001). The
“reading the mind in the eyes” test revised version: a study with normal adults,
and adults with asperger syndrome or high-functioning autism. J. Child. Psychol.
Psychiat. 42, 241–251. doi: 10.1111/1469-7610.00715

Batson, C. D., Lishner, D. A., Cook, J., and Sawyer, S. (2005). Similarity and
nurturance: two possible sources of empathy for strangers. Basic Appl. Soc. Psychol.
27, 15–25. doi: 10.1207/s15324834basp2701_2

Berenbaum, S. A., and Beltz, A. M. (2011). Sexual differentiation of human
behavior: effects of prenatal and pubertal organizational hormones. Front.
Neuroendocr. 32:183–200. doi: 10.1016/j.yfrne.2011.03.001

Besel, L. D. S., and Yuille, J. C. (2010). Individual differences in empathy: the
role of facial expression recognition. Pers. Ind. Differ. 49, 107–112. doi: 10.1016/j.
paid.2010.03.013

Black, H., and Phillips, S. (1982). An intervention program for the development
of empathy in student teachers. J. Psychol. 112, 159–168.

Blair, R. J. R. (2005). Responding to the emotions of others: dissociating forms
of empathy through the study of typical and psychiatric populations. Conscious.
Cogn. 14, 698–718. doi: 10.1016/j.concog.2005.06.004

Blair, R. J. R., Colledge, E., Murray, L. K., and Mitchell, D. G. V. (2001). A
selective impairment in the processing of sad and fearful expressions in children
with psychopathic tendencies. J. Abnorm. Child Psychol. 29, 491–498. doi: 10.1023/
a:1012225108281

Bloom, P. (2017). Against Empathy: The Case for Rational Compassion. London:
Bodley Head.

Bolls, P. D., Lang, A., and Potter, R. F. (2001). The effects of message valence
and listener arousal on attention, memory, and facial muscular responses to radio
advertisements. Com. Res. 28, 627–651. doi: 10.1177/009365001028005003

Bradley, M. M., and Lang, P. (1994). Measuring emotion: the self-assessment
manikin and the semantic differential. J. Behav. Ther. Exp. Psychiatry 25,
49–59.

Cassels, T. G., Chan, S., Chung, W., and Birch, S. A. J. (2010). The role of
culture in affective empathy: Cultural and bicultural differences. J. Cogn. Cult. 10,
309–326. doi: 10.1163/156853710X531203

Christov-Moore, L., Simpson, E. A., Coudé, G., Grigaityte, K., Iacoboni, M.,
and Francesco Ferrari, P. (2014). Empathy: gender effects in brain and behavior.
Neurosci. Biobehav. Rev. 46, 604–627. doi: 10.1016/j.neubiorev.2014.09.001

Clarke, P. (1984). What kind of discipline is most likely to lead to empathic
behaviour in classrooms? Hist. Soc. Sci. Teach. 19, 240–241.

Cole, P. M., and Jacobs, A. E. (2018). From children’s expressive control
toemotion regulation: Looking back, looking ahead. Eur. J. Dev. Psychol. 15,
658–677. doi: 10.1080/17405629.2018.1438888

Cowie, H. (2012). From birth to sixteen. Children’s Health, Social, Emotional and
Linguistic Development. Milton Park: Routledge.

Davis, M. H. (1980). A multidimensional approach to individual differences
in empathy. JSAS Cat. Select. Doc. Psychol. 10, 85–103. doi: 10.3389/fpsyg.2021.
588934

Davis, M. H. (1983). Measuring individual differences in empathy: Evidence for
a multidimensional approach. J. Pers. Soc. Psychol. 44, 113–126.

de Greck, M., Shi, Z., Wang, G., Zuo, X., Yang, X., Wang, X., et al. (2012). Culture
modulates brain activity during empathy with anger. Neuroimage 59, 2871–2882.
doi: 10.1016/j.neuroimage.2011.09.052

de Waal, F. B. M. (2008). Putting the altruism back to altruism: the evolution of
empathy. Annu. Rev. Psychol. 59, 279–300.

Decety, J. (2011). Dissecting the neural mechanisms mediating empathy. Emot.
Rev. 3, 92–108. doi: 10.1177/1754073910374662

Decety, J., and Jackson, D. L. (2004). The functional architecture of human
empathy. Behav. Cogn. Neurosci. Rev. 3, 71–100.

Decety, J., and Michalska, K. J. (2010). Neurodevelopmental changes in the
circuits underlying empathy and sympathy from childhood to adulthood. Dev. Sci.
13, 886–899. doi: 10.1111/j.1467-7687.2009.00940.x

Decety, J., Michalska, K. J., and Akitsuky, Y. (2008). Who caused the pain? An
fMRI investigation of empathy and intentionality in children. Neuropsychologia
46, 2607–2614. doi: 10.1016/j.neuropsychologia.2008.05.026

Decety, J., and Svetlova, M. (2012). Putting together phylogenetic and
ontogenetic perspectives on empathy. Dev. Cogn. Neurosci. 2, 1–24. doi: 10.1016/j.
dcn.2011.05.003

Dimberg, U., Andréasson, P., and Thunberg, M. (2011). Emotional empathy and
facial reactions to facial expressions. J. Psychophys. 25, 26–31. doi: 10.1027/0269-
8803/a000029

Dimberg, U., and Soderkvist, S. (2011). The voluntary facial action technique:
A method to test the facial feedback hypothesis. J. Nonverb. Behav. 35,
17–33.

Dimberg, U., Thunberg, M., and Elmehed, K. (2000). Unconscious facial
reactions to emotional facial expressions. Psychol. Sci. 11, 86–89.

Dimberg, U., Thunberg, M., and Grunedal, S. (2002). Facial reactions to
emotional stimuli: automatically controlled emotional responses. Cogn. Emot. 16,
449–471. doi: 10.1080/02699930143000356

Dúran, J. I., Reisenzein, R., and Fernández-Dols, J. M. (2017). “Coherence
between emotions and facial expressions: A research synthesis,” in The science
of facial expression, eds J.-M. Fernández-Dols and J. A. Russel (Oxford: Oxford
University Press), 107–129. doi: 10.1088/1741-2552/ab0093

Dymond, R. F., Hughes, A. S., and Raabe, V. L. (1952). Measurable changes in
empathy with age. J. Consult. Psychol. 16, 202–206. doi: 10.1037/h0061864

Eisenberg, N. (2000). Emotion, regulation & moral development. Annu. Rev.
Psychol. 51, 665–697.

Eisenberg, N., and Miller, P. A. (1987). The relation of empathy to prosocial and
related behaviours. Psychol. Bull. 101, 91–119.

Eisenberg, N., and Mussen, P. H. (1987). Empathy and its development.
Cambridge, MA: Cambridge University Press.

Eisenberg, N., and Mussen, P. H. (1989). The roots of prosocial behavior in
children. Cambridge, MA: Cambridge University Press.

Eisenberg, N., and Strayer, J. (1987). “Critical Issues in the Study of Empathy,”
in Empathy and its Development, eds N. Eisenberg and J. Strayer (Cambridge, MA:
Cambridge University Press), 3–13.

Ekman, P., Friesen, W. V., O’Sullivan, M., Chan, A., Diacoyanni-Tarlatzis, I.,
Heider, K., et al. (1987). Universals and cultural differences in the judgments of
facial expressions of emotion. J. Pers. Soc. Psychol. 53, 712–717. doi: 10.1037/0022-
3514.53.4.712

Frontiers in Psychology 13 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.936053
https://doi.org/10.1016/j.dcn.2015.07.006
https://doi.org/10.1590/0047-2085000000126
https://doi.org/10.1080/02699931.2014.993306
https://doi.org/10.1080/02699931.2014.993306
https://doi.org/10.1007/s10567-011-0092-5
https://doi.org/10.1111/1469-7610.00715
https://doi.org/10.1207/s15324834basp2701_2
https://doi.org/10.1016/j.yfrne.2011.03.001
https://doi.org/10.1016/j.paid.2010.03.013
https://doi.org/10.1016/j.paid.2010.03.013
https://doi.org/10.1016/j.concog.2005.06.004
https://doi.org/10.1023/a:1012225108281
https://doi.org/10.1023/a:1012225108281
https://doi.org/10.1177/009365001028005003
https://doi.org/10.1163/156853710X531203
https://doi.org/10.1016/j.neubiorev.2014.09.001
https://doi.org/10.1080/17405629.2018.1438888
https://doi.org/10.3389/fpsyg.2021.588934
https://doi.org/10.3389/fpsyg.2021.588934
https://doi.org/10.1016/j.neuroimage.2011.09.052
https://doi.org/10.1177/1754073910374662
https://doi.org/10.1111/j.1467-7687.2009.00940.x
https://doi.org/10.1016/j.neuropsychologia.2008.05.026
https://doi.org/10.1016/j.dcn.2011.05.003
https://doi.org/10.1016/j.dcn.2011.05.003
https://doi.org/10.1027/0269-8803/a000029
https://doi.org/10.1027/0269-8803/a000029
https://doi.org/10.1080/02699930143000356
https://doi.org/10.1088/1741-2552/ab0093
https://doi.org/10.1037/h0061864
https://doi.org/10.1037/0022-3514.53.4.712
https://doi.org/10.1037/0022-3514.53.4.712
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-936053 October 10, 2022 Time: 10:30 # 14

Gaspar and Esteves 10.3389/fpsyg.2022.936053

Emauz, A., Gaspar, A., and Esteves, F. (2018). Preditores de empatia dirigida
a humanos e a outros animais em portugueses e anglo-saxónicos. Psicologia 32,
15–28. doi: 10.17575/rpsicol.v32i1.1227

Emauz, A., Gaspar, A., Esteves, F., and Carvalhosa, S. F. (2016). Adaptação da
Escala de Empatia com Animais (EEA) para a população portuguesa. Anál. Psicol.
34, 189–201. doi: 10.14417/ap.1049

Erikson, E. (1968). Identity: Youth and Crisis. London: Farber.

Esteves, F., Emauz, A., and Gaspar, A. (2015). Assessing affective empathy
towards humans and other animals from emotional facial expressions. Paper
presented at the 15th European Conference on Facial Expression, Geneva.

Farrell, A. H., and Vailantcourt, T. (2021). Adolescent empathic concern
and perspective taking: Heterogeneous developmental trajectories and childhood
social and psychological factors. J. Pers. 88, 672–688. doi: 10.1111/jopy.12607

Feshbach, N. D. (1982). “Sex differences in empathy and social behavior in
children,” in The Development of Prosocial Behavior, ed. N. Eisenberg (Cambridge,
MA: Academic Press), 315–338.

Gaspar, A. (2021). “Emotion expression, empathic reception and prosocial
behaviour – evolutionarily linked?,” in Oxford Handbook of Human Symbolic
Evolution, Chap. 10, eds A. Lock, C. Sinha, and N. Gontier (Oxford: Oxford
University Press).

Gaspar, A., and Esteves, F. (2012). Preschoolers faces in spontaneous emotional
contexts— how well do they match adult facial expression prototypes?. Int. J.
Behav. Dev. 36, 348–357. doi: 10.1177/0165025412441762

Gaspar, A., Esteves, F., and Arriaga, P. (2014). “On prototypical facial
expressions vs variation in facial behavior: lessons learned on the “visibility” of
emotions and the evolution of facial expressions from measuring facial actions
in humans and apes,” in The Evolution of Social Communication in Primates:
A Multidisciplinary Approach, eds M. Pina and N. Gontier (Berlin: Springer),
101–145.

Giedd, J. N. (2008). The teen brain: insights from neuroimaging. J. Adolesc.
Health 42, 335–343.

Giedd, J. N., Blumenthal, J., Jeffries, N. O., Castellanos, F. X., Liu, H.,
Zijdenbos, A., et al. (1999). Brain development during childhood and adolescence:
a longitudinal MRI study. Nat. Neurosci. 2, 861–863.

Gómez-Leal, R., Costa, A., Megías-Robles, A., Fernández-Berrocal, P., and Faria,
L. (2021). Relationship between emotional intelligence and empathy towards
humans and animals. PeerJ 9:e11274. doi: 10.7717/peerj.11274

Gross, J. J. (2015). Emotion regulation: Current status and future prospects.
Psychol. Inq. 26, 1–26. doi: 10.1080/1047840X.2014.940781

Grühn, D., Rebucal, K., Diehl, M., Lumley, M., and LaBouvie-Vief, G. (2008).
Empathy across the adult lifespan: longitudinal and experience-sampling findings.
Emotion 8, 753–765. doi: 10.1037/a0014123

Halberstadt, A. G., Dennis, P. A., and Hess, U. (2011). The influence of
family expressiveness, individuals’ own emotionality, and self-expressiveness on
perceptions of others’ facial expressions. J. Nonverb. Behav. 35, 35–50. doi: 10.1007/
s10919-010-0099-5

Hare, R. D. (1996). Psychopathy: "a clinical construct whose time has come".
Crim. Just. Behav. 23, 25–54.

Hare, T. A., Tottenham, N., Galvan, A., Voss, H. U., Glover, G. H., and
Casey, B. J. (2008). Biological substrates of emotional reactivity and regulation
in adolescence during an emotional go–nogo task. Biol. Psychiatry 63, 927–934.
doi: 10.1016/j.biopsych.2008.03.015

Hastings, M. E., Tangney, J. P., and Stuewig, J. (2008). Psychopathy and
identification of facial expressions of emotion. Pers. Ind. Differ. 44, 1474–1483.

Hess, U., Beaupré, M. G., and Cheung, N. (2002). “Who to whom and why—
cultural differences and similarities in the function of smiles,” in An empirical
reflection on the smile, eds M. Abel and C. H. Ceia (New York, NY: Edwin Mellen
Press), 187–216.

Hess, U., Blaison, C., and Kafetsios, K. (2016). Judging facial emotion
expressions in context: the influence of culture and self-construal orientation.
J. Nonverb. Behav. 40, 55–64.

Hills, A. M. (1995). Empathy and belief in the mental experience of animals.
Anthrozoös 8, 132–142. doi: 10.2752/089279395787156347

Hoffman, M. L. (1975). Altruistic behavior and the parent-child relationship.
J. Pers. Soc. Psychol. 31, 937–943.

Hoffman, M. L. (1982). “Development of Prosocial Motivation: Empathy and
Guilt,” in The Development of Prosocial Behavior, ed. N. Eisenberg (Cambridge,
MA: Academic Press), 281–313.

Hoffman, M. L. (2000). Empathy and Moral Development. Cambridge:
Cambridge University Press.

Hutman, T., and Dapretto, M. (2009). The emergence of empathy during
infancy. Cogn. Brain Behav. 13, 367–390.

Jack, R. E., Caldara, R., and Schyns, P. G. (2012). Internal representations reveal
cultural diversity in expectations of facial expressions of emotion. J. Exp. Psychol.
Gen. 141, 19–25. doi: 10.1037/a0023463

Kim, H. S., and Sasaki, J. Y. (2012). Emotion regulation: the interplay of culture
and genes. Soc. Pers. Psychol. Compass 6, 865–877. doi: 10.1111/spc3.12003

Knafo, A., Zahn-Waxler, C., Van Hulle, C., Robinson, J. L., and Rhee, S. H.
(2008). The developmental origins of a disposition toward empathy: genetic and
environmental contributions. Emotion 8, 737–752. doi: 10.1037/a0014179

Knight, S., and Barnett, L. (2008). Justifying attitudes toward animal use: a
qualitative study of people’s views and beliefs. Anthrozoös 21, 31–42. doi: 10.2752/
089279308X274047

Knight, S., Vrij, A., Cherryman, J., and Nunkoosing, K. (2004). Attitudes
towards animal use and belief in animal mind. Anthrozoös 17, 43–62. doi: 10.2752/
089279304786991945

Koestner, R., Franz, C., and Weinberger, J. (1990). The family origins of
empathic concern: a 26-year longitudinal study. J. Pers. Soc. Psychol. 58, 709–717.
doi: 10.1037//0022-3514.58.4.709

Kunecke, J., Mokros, A., Olderbak, S., and Wilhelm, O. (2018). Facial
responsiveness of psychopaths to the emotional expressions of others. PLoS One
13:e0190714. doi: 10.1371/journal.pone.0190714

Lang, P. J., Greenwald, M. K., Bradley, M. M., and Hamm, A. O. (1993). Looking
at pictures: affective, facial, visceral, and behavioral reactions. Psychophysics 30,
261–273. doi: 10.1111/j.1469-8986.1993.tb03352.x

Limpo, T., Alves, R. A., and Castro, S. L. (2010). Medir a empatia: adaptação
portuguesa do índice de reactividade interpessoal. Lab. Psicol. 8, 171–184.

Lykken, D. T., and Venables, P. H. (1971). Direct measurement of
skin conductance: A proposal for standardization. Psychophysiology 8,
656–672.

Marsh, A. A., and Blair, R. J. R. (2008). Deficits in facial affect recognition among
antisocial populations: a meta-analysis. Neurosc. Biobehav. Rev. 32, 454–465. doi:
10.1016/j.neubiorev.2007.08.003

Morris, A. S., Criss, M. M., Silk, J. S., and Houltberg, B. J. (2017). The impact
of parenting on emotion regulation during childhood and adolescence. Child Dev.
Persp. 11, 233–238. doi: 10.1111/cdep.12238

Neumann, D. L., and Westbury, H. R. (2011). “The psychophysiological
measurement of empathy,” in Psychology of empathy, ed. D. J. Scapaletti
(Hauppauge NY: Nova Science).

Neves, L., Cordeiro, C., Scott, S. K., Castro, S. L., and Lima, C. F. (2018).
High emotional contagion and empathy are associated with enhanced detection
of emotional authenticity in laughter. Q. J. Exp. Psychol. 71, 1–9. doi: 10.1177/
1747021817741800

Öhman, A., Esteves, F., Flykt, A., and Soares, J. (1993). “Gateways to
consciousness: Emotion, attention, and electrodermal activity,” in Progress in
electrodermal research, eds J.-C. Roy, W. Boucsein, D. C. Fowles, and J. H.
Gruzelier (New York, NY: Plenum Press).

Olweus, D., and Endresen, I. M. (1998). The importance of sex-of-stimulus
object. age trends and sex differences in empathic responsiveness. Soc. Dev. 7,
370–388. doi: 10.1111/1467-9507.00073

Oster, H. (2005). “The repertoire of infant facial expressions: an ontogenetic
perspective,” in Emotional development, eds J. Nadel and D. Muir (Oxford: Oxford
University Press), 261–292.

Paul, E. S. (2000). Empathy with animals and with humans: Are they linked?
Anthrozoos 13, 194–202.

Pfattheicher, S., Nockur, L., Böhm, R., Sassenrath, C., and Bang Petersen, M.
(2020). The emotional path to action: empathy promotes physical distancing
and wearing of face masks during the COVID-19 Pandemic. Psychol. Sci. 31,
1363–1373. doi: 10.1177/0956797620964422

Pham, T. H., and Philippot. (2010). Decoding of facial expression of emotion
in criminal psychopaths. J. Pers. Disord. 24, 445–459. doi: 10.1521/pedi.2010.24.4.
445

Preston, S. D., and de Waal, F. B. (2002). Empathy: its ultimate and proximate
bases. Behav. Brain Sci. 25, 1–20.

Rochat, M. J. (2022). Sex and gender differences in the development of empathy.
J. Neurosci. Res. [Epub ahead of print]. doi: 10.1002/jnr.25009

Rymarczyk, K., Zurawskil, L., Jankowiak-Siuda, K., and Szatkowska, I.
(2016). emotional empathy and facial mimicry for static and dynamic facial
expressions of fear and disgust. Front. Psychol. 7:1853. doi: 10.3389/fpsyg.2016.0
1853

Frontiers in Psychology 14 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.936053
https://doi.org/10.17575/rpsicol.v32i1.1227
https://doi.org/10.14417/ap.1049
https://doi.org/10.1111/jopy.12607
https://doi.org/10.1177/0165025412441762
https://doi.org/10.7717/peerj.11274
https://doi.org/10.1080/1047840X.2014.940781
https://doi.org/10.1037/a0014123
https://doi.org/10.1007/s10919-010-0099-5
https://doi.org/10.1007/s10919-010-0099-5
https://doi.org/10.1016/j.biopsych.2008.03.015
https://doi.org/10.2752/089279395787156347
https://doi.org/10.1037/a0023463
https://doi.org/10.1111/spc3.12003
https://doi.org/10.1037/a0014179
https://doi.org/10.2752/089279308X274047
https://doi.org/10.2752/089279308X274047
https://doi.org/10.2752/089279304786991945
https://doi.org/10.2752/089279304786991945
https://doi.org/10.1037//0022-3514.58.4.709
https://doi.org/10.1371/journal.pone.0190714
https://doi.org/10.1111/j.1469-8986.1993.tb03352.x
https://doi.org/10.1016/j.neubiorev.2007.08.003
https://doi.org/10.1016/j.neubiorev.2007.08.003
https://doi.org/10.1111/cdep.12238
https://doi.org/10.1177/1747021817741800
https://doi.org/10.1177/1747021817741800
https://doi.org/10.1111/1467-9507.00073
https://doi.org/10.1177/0956797620964422
https://doi.org/10.1521/pedi.2010.24.4.445
https://doi.org/10.1521/pedi.2010.24.4.445
https://doi.org/10.1002/jnr.25009
https://doi.org/10.3389/fpsyg.2016.01853
https://doi.org/10.3389/fpsyg.2016.01853
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-936053 October 10, 2022 Time: 10:30 # 15

Gaspar and Esteves 10.3389/fpsyg.2022.936053

Salmela-Aro, K. (2011). “Stages of Adolescence,” in Encyclopedia of Adolescence,
eds B. B. Brown and M. J. Prinstein (Cambridge, MA: Academic press), 360–368.
doi: 10.1016/B978-0-12-373951-3.00043-0

Schore, A. N. (2001). Effects of secure attachment relationship on right brain
development, affect regulation, and infant mental health. Infant Ment. Health J.
22, 7–66.

Schweizer, S., Gotlib, I. H., and Blakemore, S.-J. (2020). The role of affective
control in emotion regulation during adolescence. Emotion 20, 80–86. doi: 10.
1037/emo0000695

Smith, P. K., Cowie, H., and Blades, M. (2009). Understanding children’s
development, 4th Edn. Oxford: Blackwell.

Sonnby-Borgström, M., Jönsson, P., and Svensson, O. (2003). Emotional
empathy as related to mimicry reactions at different levels of information
processing. J. Nonverb. Behav. 27, 3–23. doi: 10.1023/A:102360850
6243

Surakka, V., and Hietanen, J. K. (1998). Facial and emotional reactions to
duchenne and non-duchenne smiles. Scand. J. Psychophys. 29, 23–33. doi: 10.1016/
S0167-8760(97)00088-3

Tottenham, N., Hare, T. A., and Casey, B. J. (2011). Behavioral assessment of
emotion discrimination, emotion regulation, and cognitive control in childhood,
adolescence, and adulthood. Front. Psychol. 2:39. doi: 10.3389/fpsyg.2011.00039

van Lissa, C. J., Hawk, S. T., de Wied, M., Koot, H. M., van Lier, P., and
Meeus, W. (2014). The longitudinal interplay of affective and cognitive empathy
within and between adolescents and mothers. Dev. Psychol. 50, 1219–1225. doi:
10.1037/a0035050

Vinayak, S., and Judge, J. (2018). Resilience and empathy as predictors of
psychological wellbeing among adolescents. Int. J. Health Sci. Res. 8, 192–200.

Young, K. S., Sandman, C. F., and Craske, G. M. (2019). Positive and negative
emotion regulation in adolescence: Links to anxiety and depression. Brain Sci.
2019:76. doi: 10.3390/brainsci9040076

Frontiers in Psychology 15 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.936053
https://doi.org/10.1016/B978-0-12-373951-3.00043-0
https://doi.org/10.1037/emo0000695
https://doi.org/10.1037/emo0000695
https://doi.org/10.1023/A:1023608506243
https://doi.org/10.1023/A:1023608506243
https://doi.org/10.1016/S0167-8760(97)00088-3
https://doi.org/10.1016/S0167-8760(97)00088-3
https://doi.org/10.3389/fpsyg.2011.00039
https://doi.org/10.1037/a0035050
https://doi.org/10.1037/a0035050
https://doi.org/10.3390/brainsci9040076
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

	Empathy development from adolescence to adulthood and its consistency across targets
	Introduction
	Empathy across age groups
	Empathy in adolescents and decoding emotional expression

	Study 1. Empathy through adolescence and into adulthood and is it consistent across targets?
	Materials and methods
	Participants
	Measures
	Measure of empathy toward humans
	Measure of empathy toward animals

	Procedures

	Results
	The development of empathy and empathy through adolescence and into adulthood

	Study 2. Empathy in adolescents and decoding emotional expression
	Participants
	Measures
	Subjective appraisal of arousal and valence
	Skin conductance responses
	A measure of emotion identification

	Stimuli, apparatus, and procedures

	Results
	General discussion
	The trajectories of adolescent empathy, across targets, and across dimensions
	Empathy and decoding emotion expression
	Study limitations and future perspectives

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


