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Abstract: Social behaviour plays an important role on individual’s interpersonal
relations and it is mainly regulated by social emotions expression and recognition.
This social emotional processing is distributed differently by gender relations and
roles. In this sense, the main goal of this study was to assess gender differences in
social emotion recognition. Three social emotions were selected (arrogance, guilt
and jealousy) and assessed by a group of 60 participants (30 men and 30 women),
using an emotion recognition paradigm. Results suggested that genders differ on
emotion recognition. Overall females presented higher accuracy scores and infe-
rior reaction times when compared to males. These findings suggest that emo-
tional processing evolved to regulate social behaviour is based on gender roles.
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Reconhecimento de Expressoes Faciais de Emocoes Sociais: Existe Diferenca Entre
Homens e Mulheres? (Resumo): O comportamento social ¢ maioritariamente regu-
lado pela expressdo e reconhecimento de emogdes sociais, considerando que o
processamento emocional estd distribuido diferentemente pelas relagcdes e papéis
de género. Para analisar esta diferenga, o presente estudo focalizou-se nas diferen-
¢as de género no reconhecimento de emogdes sociais. Com recurso a um paradig-
ma de reconhecimento emocional, foram seleccionadas trés emogdes sociais (arro-
gancia, culpa e ciume) e avaliadas por 60 participantes (30 homens e 30 mulhe-
res). Os resultados obtidos sugerem que homens ¢ mulheres diferem no reconhe-
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cimento de emogdes sociais. De um modo geral, as mulheres apresentam uma
acuidade mais elevada, assim como tempos de reac¢do inferiores, sugerindo que o
processamento emocional evolui baseado nos papéis de género, como forma de
regular o comportamento social.

Palavras-chave: Género, reconhecimento de emog¢des, emogdes sociais, arrogancia,
ciume, culpa, cognigao.

Emotional states are extremely important in people’s daily social life.
Interpersonal communication, human relationships and social behaviours
are dependent mostly on correct decoding of emotional facial expressions of
other people (Dolan, 2002; Martins, Muresan, Justo, & Simao, 2008; Tami-
etto, Adenzato, Geminiani, & Gelder, 2007). Research on emotional facial
expressions has been one of the core domains in studying the concept of
emotion (e.g., Damasio, 1994; Ekman, 1992; Russell, 1980). Six emotions
were described as basic and universal: happiness, sadness, fear, disgust,
surprise and anger. People should recognise these six emotions indepen-
dently of their culture (Ekman, 1992).

Social emotions are characterized as subcategories or combinations
of basic emotions (Russel & Fernandez-Dols, 1997). Some examples of
these social emotions are sympathy, compassion, embarrassment, shame,
guilt, pride, jealousy, envy, gratitude, admiration or contempt (Damasio,
2003). Social emotions are suggested to play a central role in regulating
social behaviour (see also Adolphs, 2003). Unlike basic emotions, social
emotions require more extensive self-representation, as well as representa-
tion of internal mental sates of other people (see also Adolphs, 2002). This
is due to the fact that social emotions are related to social norms and values
(Damasio, 2000), and this close relation between social emotions and social
context suggests the need of a sophisticated evaluation of social emotional
stimuli (Griffiths, 1997). Moreover, non-basic emotions are believed to be
difficult to describe, because their recognition may involve not only facial
expression, but also bodily posture (Tracy & Robins, 2004).

Regarding the different gender roles in society, it would be interest-
ing to know whether males and females differ when they evaluate social
emotions. Is the evaluation of social emotions more sophisticated for
women than for men? Evolutionary approaches hint that it is: the primary
caretaker hypothesis states that society prepares women to be the first care-
takers of their children, which may lead to an advantage in emotion recogni-
tion (Babchuk, Hames, & Thompson, 1985). Women spend more time with
children, and this fact may facilitate emotional recognition. It helps caretak-
ers to respond efficiently to needs their children communicate non-verbally.
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Thus, women would learn to recognise facial expressions more accurately
and more rapidly (Hampson, van Anders, & Mullin, 2006). However, not
only caretaker roles are an important explanation for differences in emotion
recognition, but also the process of socialization. Different gender roles
have lead to different power and status in males and females influencing
which emotions are acceptable to each gender (see also Brody, 1993).

Brebner (2003) assessed the relation between gender and emotion in
two different cultural groups: one Australian group and one international
group (people from 41 distinct countries). Using self-report scales, the au-
thor observed that overall, women experienced more basic and social emo-
tions than men. These gender differences in reporting emotional states
might be due to cultural background: gender differences might be a cultur-
ally learned product and differ according to society.

More recently, behavioural studies and neuroscientific approaches
gave further insight into gender differences in the processing of emotional
information. Anatomic and neurophysiologic differences in emotional proc-
essing between males and females have been observed in recent studies
(Adolphs, Baron-Cohen, & Tranel, 2002; Canli, Desmond, Zhao, & Gab-
rieli, 2002; Damasio, 2007; Hofer et al., 2006; Lee et al., 2002; Pizzagalli,
Shackman, & Davidson, 2003). Hall and Matsumoto (2004) found gender
differences in emotion recognition and judgment using two distinct tasks: in
the first task, subjects were exposed to a facial emotional stimulus for a
long period of time; in the second task, the stimulus was presented for a
shorter period of time. Using self-report scales, participants had to catego-
rize the observed emotion and rate its level of intensity. Women were more
accurate than men in judging emotional meaning from non-verbal cues.

Generally, emotion recognition studies report evidence for a better
performance in women: they recognise facial expressions of basic emotions
more accurately than men (e.g., Suzuki, Hoshino, & Shigemasu, 2006).
These differences in social emotion processing between genders seem to be
pertinent because interpersonal relationships and communication intercede
in gender roles in society (Kring & Gordon, 1998; LaFrance, Hecht, &
Paluck, 2003; see also McClure, 2000). Because facial expressions are cru-
cial to understand people’s intentions and needs, identifying the signifi-
cance of emotional faces allows us to have more appropriate social interac-
tions (Calvo & Esteves, 2005).

The goal of the current study is to analyse gender differences in emo-
tion recognition using facial expressions of social emotions. Previous stud-
ies have not focused on gender differences for facial expressions of these
specific social emotions (arrogance, jealousy and guilt). If complex mental
states are closely related to social interaction, we hypothesized that women
should be more attentive to social facial stimuli. In this way, it is expected
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that women will perform better than men on accuracy scores and react
faster to recognise arrogance, jealousy and guilt.

Furthermore, social emotions have been thought to involve more
complex cognitive procedures (Griffiths, 1997). Cognitive functioning
seems to be closely related to emotional processing. Perception of a stimu-
lus, memory, attention and comprehension are some examples of cognitive
functions which play important roles in emotion recognition (Haxby, Hoff-
man, & Gobbini, 2000). Based on these facts, we assessed participants’
cognitive functioning through a cognitive battery. We hypothesized that
results of cognitive tests would influence social emotion recognition. Thus,
it is expected that participants who have higher levels of abstract reasoning,
memory and spatial attention would score higher and would be faster in
recognising arrogance, jealousy and guilt.

Method

Participants

Sixty volunteers (30 men and 30 women), contributed with data for
this experiment. All participants were native Portuguese speakers ranged
from age 18 to 29 (M = 20,52 years, SD = 2,05). In order to assure that no
cognitive deficits would interfere with the emotion recognition task, we
used a battery of cognitive tests. After the cognitive battery a visual recog-
nition paradigm was applied.

Table 1. Means and standard deviations for cognitive battery and gender.

Gender
Males Females

Cognitive Tests Mean SD Mean SD
RPM 70,33 21,33 72,50 22,40
WM 11,3 1,85 10,93 2,16

Time 121,07 43,43 102,33 23,25
T™MTB Errors 2,63 5.22 2,40 4.99
VFT 23,23 6,60 21,37 4,90
FFRT 11,03 1,25 10,57 1,19

Note. RPM: Raven’s Progressive Matrices (0-4: low level, I-; 5-9: low level, I; 10-14:
Inferior, II-; 15-24: Inferior, II; 25-49: Medium, III-; 50-74: Normal, III+; 75-84:
Good, IV; 85-89: Good, IV+; 90-94: Excellent, V; 95-100: Excellent, V+); WAISD:
Digit Span of Wechsler Memory Scale (maximum score: 17); TMT B: Trail Making
Test — part B; VFT: Verbal Fluency Test (n° of words); FFRT: Famous Faces Recog-
nition Test (maximum score: 12).
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Cognitive Tests

The cognitive measures included the following tests:

Raven’s progressive matrices (RPM). Raven’s Progressive Matrices
are multiple choice tests of abstract reasoning. The booklet comprises five
sets (A to E) of 12 items each, with items within each set presented in in-
creasingly order of difficulty (Raven, Court, & Raven, 2001).

Wechsler’s memory scale-digit span (WM). Wechsler’s memory scale
digit span task has two distinct phases. In the first phase participants had to
repeat a series of numbers forward, i.e., exactly like he/she listened. In the
second phase participants had to repeat it backwards, i.e., in the reversed
order he/she listened. In the end, the average of numbers correctly repeated
was calculated (Wechsler, 1999).

Trail making test — part B (TMT). This is an attention and planning
task. Participants should connect numbers and letters in an increasing order
(e.g., A-1). In this task accuracy and time needed to complete the task were
assessed (O’Bryant, Hilsabeck, Fisher, & McCaffrey, 2003).

Verbal fluency test (VFT). This cognitive test was used to assess
speech fluency. Participants were asked to name as many animals as possi-
ble in just one minute.

Famous faces recognition test (FFRT). This is a facial and emotional
recognition task. This task allowed us to see if participants had deficits in
recognising facial or emotional expressions. Pictures of famous Portuguese
people were shown to participants. Afterwards, participants were asked who
that person was and what that person was feeling.

Stimuli and Task

A social emotion recognition task was designed to assess partici-
pants’ ability to recognise social emotions. It consisted of stimuli presenta-
tion and accuracy and reaction times were measured. In order to present
stimuli and to register accuracy and reaction times, a computer software
Presentation was used (version 0.7).

The stimuli material used was previously validated (Martins & Reis,
2007). Three actors were selected (one man and two women), who repre-
sented three different social emotions with an Alpha of Krippendorff’’s*
index < 70: arrogance, guilt, jealousy, and one neutral per actor. Black and
White photographs, with 44,46 cm / 50 cm were selected. Each of the three
selected actors represented each of the three social emotions under study

4 Krippendorff’s Alpha is a coefficient of reliability developed to assess the agreement
between independent observers, who were given common instructions to the same set of
phenomena (Hayes & Krippendorff, 2007).
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(nine different photographs were used). Each photograph was presented
three times to each participant, so each emotion was presented nine times
(minimum score=0; maximum score=9). In this way, each participant per-
ceived 27 stimuli (minimum score = 0; maximum score = 27).

The paradigm used to measure participants’ ability to decode specific
emotional facial expressions was adapted from Kessler, Bayerl, Deighton
and Traue (2002). This paradigm was composed of the stimuli described
above: photographs of the same actor were presented sequentially: first, a
neutral photograph (presented for 1500 ms) and then a photograph repre-
senting one of the three social emotions (300 ms). Each participant was
instructed to categorise each presented emotion within a visual forced-
-choice answering format (10000 ms). All three forced-choice categories
were presented in a randomized order. After participants had made their
choice, or after the 10000 ms timed out, the next trial started automatically.
To use the same actor in the neutral and in the emotional phases allowed us
to control the physiognomic changes, and allowed participants to interpret
modifications in the actor’s facial expression.

Procedure

An individual session was arranged with each participant, with a me-
dium duration of 60 minutes in a quiet room. Informed consent was ob-
tained from all subjects, after the nature of the study had been explained. In
the beginning participants filled in a demographic questionnaire, where they
were also asked about neurological medical record. After filling in the
demographic questionnaire, cognitive tests described above were admi-
nistered, always in the same order (RPM, WM, TMT, VFT, and FFRT3).
Afterwards participants performed the visual emotion recognition task. At
the end of the session participants were thanked and debriefed.

5 RPM - Raven’s Progressive Matrices; WM — Wechsler Memory Scale; TMT (Trail Mak-
ing Test — Part B); VFT — Verbal Fluency Test; FFRT — Famous Faces Recognition Test.
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Figure 1. Scheme for social emotional stimuli presentation.

Results

Accuracy Rates

In our first set of analyses, we assessed accuracy rates of recognition
of facial emotional expressions, for male and female participants. Accuracy
scores were tested against chance level (33,3%) for males and females.
Scores were converted in percentages and analysed with #-test. Both genders
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performed above chance level for arrogance recognition (males:
M =178,52%, SD = 17,73, ¢t (29) = 13,97, p <0,001; females: M = 85,19%,
SD=14,69, ¢t (29) = 19,35, p<0,001), for jealousy recognition (males:
M =49,63%, SD = 20,99, t (29) = 4,26, p <0,001; females: M = 59,63%,
SD=21,73, t (29) = 6,64, p<0,001), and for guilt recognition (males:
M =5296%, SD = 20,15, t (29) = 5,35, p <0,001; females: M = 57,41%,
SD=19,59, ¢t (29)= 6,14, p <0,001). A 2 (gender of participant: male vs.
female) x 3 (social emotions recognition: arrogance vs. jealousy vs. guilt)
repeated measures ANOVA was calculated. Gender was entered as a be-
tween subjects factor and facial emotion expression as a within subjects
factor. The results showed a main effect of gender (F(1, 58) = 4,71,
p <0,05, npz =0,08), and a main effect of facial emotional expression (£(2,
57) = 54,31, p <0,001, np2 =0,66). Pairwise comparisons showed higher
scores for arrogance (M = 7,37, SD = 1,48) when compared to jealousy
(M=4,92, SD=1,96, p<0,001), and to guilt (M = 4,97, SD=1,78,
p <0,001). No significant interaction effect between gender and emotion
accuracy levels was found. Generally, a difference between males and fe-
males in recognition of social emotions was observed. Women showed
higher levels of accuracy for arrogance (M = 7,67, SD = 1,32), for jealousy
(M = 5,37, SD=1,96) and for guilt (M = 5,17, SD = 1,76) compared to
males (arrogance: M = 7,07, SD = 1,60; jealousy: M = 4,46, SD = 1,89; and
guilt: M =477, SD = 1,81) (Figure 2).

5 Males

4 —m— Females

Accuracy

Arrogance Jealousy Guilt

Emotions

Figure 2. Means of accuracy for social emotion recognition and gender
(maximum score=9).
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Reaction Times

Reaction times (in ms) of accurate responses were analysed in order
to assess the relative speed of males and females in emotion recognition. A
2 (gender of participant: male vs. female) x 3 (social emotions recognition:
arrogance vs. jealousy vs. guilt) repeated measures ANOVA was calculated.
Gender was entered as a between subjects factor and recognition reaction
times as a within subjects factor. There was a significant main effect for
social emotions recognition (F(2, 57) = 45,76, p < 0,001, npz =0,62). Pair-
wise comparisons showed that reaction times for arrogance recognition
were inferior (M = 1656,82; SD = 708,73) when compared to jealousy (M =
2608,04, SD = 817,20, p <0,001) and to guilt (M = 2304,74, SD = 845,05,
p <0,001). Reaction times to responses were also superior for jealousy than
for guilt (p <0,05). There was no main effect of gender (F < 1). A signifi-
cant interaction effect between gender and social emotions emerged (F(2,
57) = 3,21, p<0,05, npz =0,10). Females presented a more consistent pat-
tern of response speed (arrogance: M = 1777,35, SD = 790,12; jealousy: M
= 2537,05, SD = 696,59; guilt: M = 2158,49, SD = 792,48) while males
were faster than females to recognise arrogance (M = 1536,29,
SD = 606,27), but slower to recognise jealousy (M = 2679,02, SD = 928,97)
and guilt (M = 2456,03, SD = 898,70).

3000 -
2500 +

2000 +

Males
1500 -
—a— Females

1000 -

Reaction Times

500 ~

0

Arrogance Jealousy Guilt

Emotions

Figure 3. Means of reaction times for social emotions and gender (maximum
time=10000 ms).
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Cognitive Tests

We analysed cognitive abilities to test whether they were related to
emotion recognition. A Pearson’s correlation was used to analyse the rela-
tion between emotions (accuracy and reaction times) and cognitive func-
tioning. To test this prediction, we computed a variable with the sum of
accuracy scores (minimum score = 0; maximum = 27), and another variable
with the individual global average of reaction times for correct emotion
recognition.

Accordingly, participants who scored higher in Raven’s Progressive
Matrices presented a better global accuracy score in emotion recognition (7
=0,38, p <0,01). The present results reported also a correlation between the
average of speed for TMT test and the average of general speed for emotion
recognition (» = 0,31, p <0,01). Generally, our results suggested a correla-
tion between global intelligence and accuracy in emotion recognition, as
well as a correlation between attention and speed of response.

Discussion

The present study was designed to assess gender differences in social
emotion recognition. These results suggest a difference between males and
females in recognising arrogance, jealousy and guilt. Generally females
scored more accurately and faster. This is consistent with previous studies,
which have focused on gender differences for recognising basic emotions
(Boyatzis et al., 1993; Brackett, Rivers, Shiffman, Lerner, & Salovey, 2006;
Brody et al., 1990; Thayer & Johnsen, 2000). Recognition of emotional
states allows people to socially interact, to decode others’ emotional expres-
sion, and to respond adequately to their needs. The role played by females
in society can be a possible justification for females’ better performance in
emotion recognition. Evolutionary approaches state that gender differences
evolved based on social roles: males were more attentive to provide food
and protection while females were responsible for childcare (Bjorklund &
Pellegrini, 2000). Women have always been considered as main children’s
caretakers, and this requirement for decoding facial expressions in young
children evolved as an adaptive function. In order to respond to children’s
needs, females might have to be more observant, improving their ability for
recognising emotions (Babchuck et al., 1985; Hampson et al., 2006). More-
over, socialization differences can play an important role in emotion proc-
essing. Socialization process attributes to males and females different roles
and functions, as well as different motivations, conflicts, social expectations
and experiences. This functioning influences emotional experience: females
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are believed to be more facially expressive and they externalise emotions
more often while males tend to internalise it (see also Brody, 1993).

This outline is also perceived in distinct cultures. Females experience
more, and more intensively, emotional states when compared to males.
Even when females report more emotional states than males, this appears to
have a different pattern according to each culture, as well as each society
(Brebner, 2003).

Conversely, not only culture, but also neuroanatomic differences seem
to be involved in the explanation of gender differences for emotion recogni-
tion. Neurobehavioural studies have elucidated distinct neural networks for
males and females, whenever they perform an emotion recognition task.
Some anatomic and neurophysiologic differences between sexes have been
suggested. Males and females appear to activate different neural areas and
with distinct intensity. (Canli et al., 2002; Hofer et al., 2006; Lee et al., 2002;
Pizzagalli et al., 2003). For instance, Klein et al. (2003) observed that recog-
nition of some emotional states in women increased the activation of impor-
tant brain structures to social emotion recognition, like the amygdala.

Evidence shows that women are more accurate than men when they
judge non-verbal emotional content (Hall & Matsumoto, 2004). Even when
they are presented with minimal stimulus information, women tend to de-
code facial expressions more easily than men. This might be due to distinct
cognitive functioning for genders (Hall & Matsumoto, 2004).

Our results indicate that cognition and emotion recognition appear to
have a close relation. It seems that cognitive functioning and emotion rec-
ognition influence each other. Our results regarding cognitive assessment
indicate an influence of global intelligence and attention on social emotion
recognition. Ohman, Flykt and Esteves (2001) observed the importance of
attention on threatening stimuli. These authors concluded that emotionally
provocative stimuli were more successful in capturing the focus of atten-
tion. It would be interesting to analyse cognitive differences according to
gender, and to relate these with emotion recognition. Unfortunately, our
sample size is not large enough to do this analysis by gender, comparing
males and females. It would be also good to increase the number of partici-
pants, in order to assess gender differences in a larger sample. Another limi-
tation of this study is the number of negative social facial expressions that
we used in this paradigm. Ideally, further research should include facial
expressions representative of positive social emotions.

On a more general level, the present research adds a new perspective
for social emotion recognition. The ability to recognise emotions is one of
the main abilities in social life. Emotional recognition has been explored
using mainly facial expressions of basic emotions. Tracy and Robins (2004)
suggest that non-basic emotions are not easy to describe, because they in-
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volve not only facial expression, but also bodily posture. Even anatomi-
cally, social emotions require more complex cognitive procedures (Grif-
fiths, 1997), and their recognition may depend on the social context. This
complexity associated to social emotional expressions is one of the reasons
why social emotions are understudied. However, basic emotions as well as
social emotions play an important role in regulating social behaviour. In-
deed social emotions are suggested to be especially important to regulate
both, social and, more specifically, moral behaviour (see also Adolphs,
2003). On the other hand, gender roles modulate, and are modulated by
social behaviour: emotional concepts raise distinct behaviours and schemes
in males and females (Shields, 2002). Using minimal stimuli information as
facial expressions of social emotions, it is possible to distinguish a different
pattern between males and females for social emotion recognition. It might
be that males and females learn to use emotional information distinctly, and
the pattern of recognition of social emotions like arrogance, jealousy, and
guilt might justify differences in social and moral behaviour.
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