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SpecIAL IssUE: HUMAN FACE: MODELS AND APPLICATIONS

Is there any difference between sexes
in recognizing emotions in adolescence?
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ABSTRACT - Recognizing emotions in faces refers to the ability to identify, discriminate, and analyze emotional states
through facial expressions, which is of paramount importance for social interaction. Throughout human development,
there are qualitative and quantitative changes in this ability, including differences in how the sexes perform this task. The
objective of this systematic review was to evaluate empirical research published in the last ten years that investigated the
development of the ability to recognize basic emotions in faces during adolescence. The analysis of the selected articles
revealed a female advantage in recognizing emotions in faces in adolescence, which seems related to neurobiological,
psychosocial, and cultural factors that affect the development of boys and girls differently.
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Existe diferenca entre os sexos no
reconhecimento de emocoes na adolescéncia?

RESUMO - O reconhecimento de emogdes em faces refere-se a capacidade de identificar, discriminar e analisar estados
emocionais por meio das expressoes faciais, que ¢ de suma importancia para a interagdo social. Ao longo do desenvolvimento
humano, ha mudangas qualitativas e quantitativas nesta capacidade, inclusive com diferenga de desempenho entre os sexos.
O objetivo desta revisdo sistematica foi avaliar pesquisas empiricas publicadas nos ultimos dez anos, que investigaram o
desenvolvimento da capacidade de reconhecimento das emogdes basicas em face na adolescéncia. A analise dos artigos
selecionados revelou uma vantagem feminina no reconhecimento de emogdes em faces na adolescéncia, o que parece
relacionado a fatores neurobioldgicos, psicossociais e culturais que incidem no desenvolvimento de meninos € meninas
de forma distinta.

PALAVRAS-CHAVE: reconhecimento de emogdes em faces; desenvolvimento; adolescéncia; emogdes universais; revisdo
sistematica; diferenca entre sexos.
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Recognizing emotions in faces refers to the ability to
identify, discriminate, and analyze emotional states through
facial expressions (Lopez-Morales et al., 2020). This ability
is essential for the quality of social interaction, as, in addition
to verbal communication, non-verbal signals, such as body
movements, gestures, and facial expressions, are abundant and
necessary sources of information for socialization (Barrick et
al., 2021; Lawrence et al., 2015; Lopez-Morales et al., 2020).
Difficulties in recognizing facial emotions can interfere with
communication exchange, generate discomfort in social
interaction, lead to misreading social cues, and cause negative
and excessive emotional reactivity (Alves et al., 2012).

Concerning development, the literature points out that
the ability to recognize faces appears first in babies and
improves throughout childhood and adolescence as a result
of the interaction between the social environment and the
neurobiology of “social brain circuits” (Hoyland et al.,
2017). However, this development does not occur linearly
and uniformly (Lopez-Morales et al., 2020). Each stage of
human development is permeated by singularities, demands,
and experiences, enabling the acquisition or improvement
of specific skills.

Adolescence, characterized as a period of transition
between childhood and adulthood, presents numerous and
intense changes at physiological, psychological, and social
levels due to aspects of humor and personality peculiar to
this stage, besides socio-historical and cultural ones from

where this individual belongs (Lawrence et al., 2015; Lopez-
Morales et al., 2020; Scherf et al., 2012).

However, although there are signs of qualitative and
quantitative changes in the ability to read emotional
expressions from faces during adolescence, knowledge on
the subject at this stage of development is still scarce, since
early childhood is the target of most of the studies on the
topic (Lawrence et al., 2015; Lopez-Morales et al., 2020).

Furthermore, in addition to the development process at
each stage of the life cycle, there is evidence of differences
between the sexes in reading emotions from faces, especially
during childhood and adolescence. According to Lawrence
et al. (2015), previous experiments that investigated sexual
differences in the accuracy of recognizing emotional
expressions in faces highlighted that women decode
emotional expressions more accurately than men. However,
there is no evidence that this discrepancy in performance
remains throughout development. According to Rutter
et al. (2019), more recent studies indicate that the female
advantage, compared to men’s performance, in judging
emotional expressions in faces, decreases with advancing
age in adulthood.

That said, this article aims to present evidence of
differences in performance between the sexes based on the
findings evidenced in scientific literature on the development
of'the ability to recognize emotions in faces in adolescence.

METHOD

Regarding methodology, a systematic review of the
scientific literature was carried out to “identify, select, evaluate
and synthesize available relevant evidence” (Pereira &
Galvao, 2014, p.183). The State of the Art through Systematic
Review (StArt) tool was used to guarantee the nature of this
research design, which refers to the execution of standardized
and careful procedures, with due registration, to ensure its
reproducibility by other researchers (Galvao & Ricarte, 2020).

In accordance with established methods for carrying
out systematic reviews (Galvao & Ricarte, 2020; Pereira &
Galvao, 2014; Galvdo & Pereira, 2014), in the present work,
the research question was initially elaborated, namely: how
is the ability to recognize emotions in faces developed in
adolescence? Next, specialized terminologies and dictionaries
were looked up in Health Sciences Descriptors (DeCS) and
Medical Subject Headings (MeSH), with the purpose of
mapping synonyms, ratifying the relevance and impact of each
term in the search, as well as correctly translating the concepts
into English, a language prioritized in international databases.

This review was carried out on November 21, 2022, on the
CAPES Journal Portal, which encompasses several databases,
such as Web of Science, Science Direct, and PubMed. The
keywords searched were facial, emotion, development, and
adolescence, and the Boolean operator AND was used in
order to intersect the different terms.

The inclusion criteria were articles with full text available,
published in the last 10 years (2012 to 2022), experimental

research articles, articles about typically developing teenage
participants, assessment of basic emotions, and that addressed
the development of the ability to recognize basic emotions
in adolescence.

Exclusion criteria were articles without full text available,
not published in the selected period (2012 to 2022), which
focused on psychopathological conditions (psychiatric
disorders), general health, or specific situations (mistreatment,
stress, conflicts), which investigated complex emotions, which
did not evaluate adolescents or investigate the development
of the ability to recognize basic emotions in a face.

After applying the keywords and inclusion and exclusion
criteria, the titles and abstracts were carefully read, and the
eligible articles were selected for this work. Subsequently,
the selected articles were arranged according to the following
information categories: title, authors, year, and source of
publication, sample, methods used, and results achieved to
enable a critical examination of their information.

In order to eliminate bias in the selection, the analysis and
selection of articles in a systematic review must be carried
out by at least two researchers ( Galvao & Ricarte, 2020;
Pereira & Galvao, 2014). Therefore, in the present research,
the articles were subjected to verification and discussion
between the researcher and her supervisor. Furthermore,
all selected articles were saved and stored for easy access
during the research period.
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RESULTS

Initially, 316 articles were found. After applying the
inclusion and exclusion criteria mentioned above and
removing duplicate articles, 25 remained. After reading
the abstract in detail, 12 were selected for analysis in this
research (see Figure 1).

Table 1 presents the selected articles, ordered by year of
publication, with their respective titles, authors, year, and
source of publication.

Regarding the method, Table 2 shows the sample and
the materials used in the selected articles.

Regarding the sample, it was observed that all experiments
used participants with typical development; that is, they
did not include participants from clinical groups (with
neurological or psychiatric diagnoses); only individuals with
a preserved intellectual level were evaluated.
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Figure 1. Schematic of the stages of selecting articles for analysis of this work
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Table 1.
List of selected articles with title, authors, year, and source of publication, sequenced in chronological order of publication.
Article Title Authors Yefnr O.f Source
publication
Do You See What I See? Sex Differences in the Lee, N. C,, Krabbendam. L., Whlte’ Web of Science;
! Discrimination of Facial Emotions During Adolescence T. P, Meeter, M., Banaschewski, T, 2013 PubMed; PsycArticles
J Barker, G. J., ... Shergill, S. S. 1Sy

2 Age, gender, and pl.lberty 1nﬁuence the? . Lawrence, K., Campbell, R., Skuse, D. 2015 Web of Science;
development of facial emotion recognition PubMed
Age-related changes in emotional face processing MacNamara, A., Vergés, A., Kujawa, Web of Science;

3 across childhood and into Young adulthood: A., Fitzgerald, K. D., Monk, C. S., 2016 PubMed; Wiley Online
Evidence from event-related potentials & Phan, K. L. Library All Journals
Developmental differences in the neural nggms, J. L., Adleman, N. E., Web of Science;

4 mechanisms of facial emotion labelin; Kim, P, Oakes, A. H., Hsu, D., 2016 PubMed

g Reynolds, R. C., ... Leibenluft, E.
Facial expressions perceived by the PubMed:

5 adolescent brain: Towards the proficient Peters, J. C., & Kemner, C. 2017 . . ’

. R . ScienceDirect Journals
use of low spatial Frequency information

6 Developmental changes in the critical information Ewing, L., Karmiloff-Smith, A., 2017 PubMed;
used for facial expression. Processing Farran, E. K., & Smith, M. L. ScienceDirect Journals
A comprehensive assessment of social cognition Tousignant, B., Sirois, K., Achim, A. . .

7 from adolescence to adulthood M., Massicotte, E., & Jackson, P. L. 2017 ScienceDirect Journals

3 Adolescent basic facial emotion recognition is not Vetter, N.C., Uschke, M., Thieme, J., 2018 PubMed

influenced by puberty or own-age bias

Altgassen, A. M.
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Table 1.
Cont.
Article Title Authors Ye?r o‘f Source
publication

9 Recognition of Facial Emotional Expressions Among Mancini, G., Biolcati, R., Agnoli, S., 2018 PubMed; Directory of
Italian Pre-adolescents, and Their Affective Reactions Andrei, F., & Trombini, E. Open Access Journals

10 How does.emotlonal mtelll_gence relate to adolescents Whitaker, L., & Widen, S. C. 2018 PubMed; Acadfemlc
interpretation of cues for disgust? Search Premier
Emotion Sensitivity Across the Lifespan: Rutter, L., Dodell-Feder, D., Vahia,

11 Mapping Clinical Risk Periods to Sensitivity 1. V,, Forester, B. P, Ressler, K. J, ... 2019 PubMed; PsycArticles
to Facial Emotion Intensity Germine, L.

The Development of Template-Based Facial Expression Foglia, V., Zhang, H., Walsh, J. A., & . .
12 Perception From 6 to 15 Years of Age Rutherford, M D. 2022 PubMed; PsycArticles
Table 2.
Presentation of the sample characteristics and materials used in each experiment, ordered in the same sequence as Table 1.
Article Title Authors Ye?r O,f Source
publication
Do You See What I See? Sex Differences in the Lee, N. C., Krabbendam. L., W.hlte’ ‘Web of Science;
1 Discrimination of Facial Emotions During Adolescen T. P, Meeter, M., Banaschewski, T, 2013 pybMed; PsycArticl
sc on of Fac otions During Adolescence Barker, G. J., ... Shergill, S. S. ubMed; PsycArticles
Age, gender, and puberty influence the Web of Science;

2 development of facial emotion recognition Lawrence, K., Campbell, R., Skuse, D. 2015 PubMed
Age-related changes in emotional face processing MacNamara, A., Vergés, A., Kujawa, Web of Science;

3 across childhood and into Young adulthood: A., Fitzgerald, K. D., Monk, C. S., & 2016 PubMed; Wiley Online
Evidence from event-related potentials Phan, K. L. Library All Journals
Developmental differences in the neural ngglns, J. L, Adleman, N. E., Web of Science;

4 mechanisms of facial emotion labelin; Kim, P., Oakes, A. H., Hsu, D., 2016 PubMed

& Reynolds, R. C., ... Leibenluft, E.
Facial expressions perceived by the PubMed:
5 adolescent brain: Towards the proficient Peters, J. C., & Kemner, C. 2017 . . i
. . . ScienceDirect Journals
use of low spatial Frequency information

6 Developmental changes in the critical information Ewing, L., Karmiloff-Smith, A., 2017 PubMed;
used for facial expression. Processing Farran, E. K., & Smith, M. L. ScienceDirect Journals
A comprehensive assessment of social Tousignant, B., Sirois, K., Achim, A. . .

7 cognition from adolescence to adulthood M., Massicotte, E., & Jackson, P. L. 2017 ScienceDirect Journals

3 Adqlescent basic facial emotion recogn%tlon is Vetter, N.C., Uschke, M., Thieme, J., 2018 PubMed
not influenced by puberty or own-age bias Altgassen, A. M.

9 Recognition of Facial Emotional Expressions Among Mancini, G., Biolcati, R., Agnoli, S., 2018 PubMed; Directory of
Ttalian Pre-adolescents, and Their Affective Reactions Andrei, F., & Trombini, E. Open Access Journals

10 How does e,n.lotlonal 1n.te111gence relate Fo Whitaker, L., & Widen, S. C. 2018 PubMed; Acadgmlc
adolescents’ interpretation of cues for disgust? Search Premier
Emotion Sensitivity Across the Lifespan: Rutter, L., Dodell-Feder, D., Vahia,

11 Mapping Clinical Risk Periods to Sensitivity 1. V., Forester, B. P., Ressler, K. J, ... 2019 PubMed; PsycArticles
to Facial Emotion Intensity Germine, L.

12 The Development of Template-Based Facial Foglia, V., Zhang, H., Walsh, J. A., & 2022 PubMed; PsycArticles

Expression Perception From 6 to 15 Years of Age

Rutherford, M D.

On the other hand, there was a notable variation in
the characteristics of research participants regarding the
total sample size, age, and origin. The sample size of
the experiments ranged from 33 to 9,546 participants.
Regarding age, three articles evaluated only older children
and adolescents (11 to 17 years old), and only one used a
single age range (14 years old); the other articles compared
age groups, namely, four articles compared children and
adolescents (from 6 to 19 years old), one study evaluated

adolescents and adults, three studies included children,
adolescents and adults and one also covered the elderly.
Overall, the minimum age of research participants was
six years old, and the maximum was eighty-five years old.
Regarding origin, three studies had participants from the
United States and Canada, eight were composed of European
participants, and only one of the experiments worked with
participants from different regions, namely the United States,
Great Britain, Canada, India, Australia, and Germany.
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As for the materials, the experiments are similar in that
they use activities involving the recognition of emotional
facial expressions, contemplating universal emotions (joy,
anger, sadness, disgust, surprise, and fear). Predominantly,
the tasks were conducted in computerized format, that is,
instead of printed images of faces. They were presented
via computer. Only one of the surveys did not specify the
presentation model. Furthermore, eleven of the twelve
analyzed experiments used images of adult faces, and a
single study also added adolescent faces for comparison.

However, the articles differ in the quantity and type of
emotions presented. While some used stimuli encompassing
the six universal emotions, others used only some, ranging
from four to just one emotion.

Still about the materials used, a large part of the selected
research (ten of the twelve articles) used other materials
in conjunction with emotion recognition tasks such as
instruments for assessing intelligence (Wechsler Abbreviated
Intelligence Scale-WASI, and Wechsler Intelligence Scale;
Intelligence for children — 4th edition WISC 1V tests of
social cognition, attention, and executive functions; Pubertal
Development Scale and measures of brain activity, such
as Electroencephalogram [EEG] and Functional Magnetic
Resonance Imaging [fMRI]).

Considering the results obtained by the experiments
analyzed in this work, there was consensus among the
studies regarding the improvement in the development
of the ability to recognize emotions in faces throughout
adolescence, not linearly or homogeneously, but rather in
a nuanced way among basic emotions (joy, sadness, anger,
disgust, surprise, and fear).

According to the studies analyzed, expressions of joy
are the most easily recognized by adolescents (Lawrence,
Campbell & Skuse, 2015; Lee et al., 2013; Mancini et al.,
2018). Besides joy, anger was one of the most recognized
emotions in adolescence (Lee et al., 2013; Vetter et al., 2018;
Ewingetal., 2017; Rutter et al., 2019). In contrast, Mancini
etal. (2018) described that adolescents have lower accuracy
in recognizing fearful facial expressions.

Regarding the difference in performance between the
sexes, studies that investigated these aspects pointed to a
female advantage in recognizing emotions in faces (Lawrence
etal., 2015; Lee et al., 2013).

On the other hand, Lee et al. (2013) reported a difference
in performance between the sexes in relation to the type of
emotion presented. According to the experiment in question,
although there is greater accuracy in recognizing expressions
of happiness and anger in general among adolescents, the
bias related to emotions of joy was lower among girls.

DISCUSSION

The analysis of the articles selected for this work made it
possible to reflect on various aspects related to the development
of the ability to recognize emotions in faces during adolescence.

Regarding the comparison of performance between the
sexes, the experiments predominantly pointed to a female
advantage in recognizing emotions in faces in adolescence.
This difference in performance reflects the interaction between
neurobiological and psychosocial factors that affect the
development of boys and girls differently.

From a neurobiological point of view, there is evidence of
slower development of areas involved in processing emotions
in boys when compared to girls. According to De Bellis et al.
(2001), there is a delay in cortical maturation in boys compared
to girls during adolescence, which predisposes them to appear
more mature and, consequently, more capable and accurate
in encoding, processing, and reacting to social stimuli, to the
detriment of boys (Lee et al., 2013).

In addition to neurobiological aspects, the experiments
highlighted that the difference between the sexes may also
be related to social factors and learned behaviors since
there are psychosocial and cultural conditions that permeate
the development of each sex in different ways from early
childhood.

According to Cisne (2014), despite being anchored in a
biological substrate (sex), the concept of gender reflects a
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social construction. Sex relations are not isolated or merely
individualized issues between men and women, but structural
social relations, embodied in race/ethnicity conflicts. For
Butler (2003), the concept of gender was forged as opposition
to the biological determinism that exists in the idea of sex,
which implies, in biology, a destiny, that is, the subject would
be born male or female, and their different experiences and
places in society would be determined naturally according
to their sex. Such biological determination supports the
naturalization of inequality between men and women. In this
sense, it is important to understand that the constitution of
being a man and being a woman refers to a socio-historical
and cultural process.

As Ekman (2011) highlighted, emotions appear suddenly,
so we do not always become aware of what motivated them
at that given moment. Likewise, we do not have control
over what can move us. On the other hand, it is possible to
work on how we react and express these emotions. We learn
socially how emotion will be expressed, to whom, by whom,
and when it will be displayed. “Display rules are embodied
in the parent’s admonition — ‘Get that smirk off your face.’
These rules may dictate that we diminish, exaggerate, hide
completely, or mask the expression of emotion we are feeling”
(Ekman, 2011, p.22).
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In this sense, it is known that socialization practices
present themselves differently for the sexes. Generally,
girls are more encouraged to express certain emotions, as
well as to build larger friendship networks, establish more
intimacy, and be more attentive and responsive to emotional
communication in their interactions. On the other hand, boys
are prohibited from expressing certain emotions, valuing
rationality and assertiveness in their relationships (Lee et al.,
2013). Thus, the social context and culture present different
demands and social expectations for boys and girls, which
leads to different levels of sensitivity to emotions.

However, it is essential to emphasize that greater accuracy
in recognizing emotions is not purely beneficial for women.
Greater sensitivity to emotions can also predispose them to
greater reactivity to interpersonal conflicts and the stress of
rejection in their relationships, leaving them more vulnerable
to specific psychopathological conditions, such as depression
(Lee et al., 2013).

In adolescence, especially, there is evidence that girls
complain more frequently of interpersonal conflicts with
peers and parents, as well as reacting to them to a greater
extent, generally with depressive symptoms, compared to
boys at the same age (Hankin and colleagues, 2007; Rudolph
& Hammen, 1999).

Furthermore, in their study, Lee et al. (2013) also pointed
to the presence of a smaller bias towards expressions of joy
in girls in adolescence, highlighting that such a result can
influence an increase in the processing of negative information
by girls, increasing vulnerability to mood disorders, such
as depression.

The difference in performance between the sexes, with
better performance of girls compared to boys, may also
be related to a greater propensity for late diagnosis or
even underdiagnosis in certain conditions, such as Autism
Spectrum Disorder (ASD). There is a discrepancy in the
prevalence of ASD diagnosis between the sexes, to the point
that men are diagnosed approximately three times more often
compared to women, and this difference may be even greater
in childhood (Soares et al., 2023). One of the hypotheses for
this scenario refers to camouflage behavior.

Camouflage refers to the adoption of behavioral strategies
to disguise social and communication difficulties. It is
understood that women are more likely to use symptom
camouflage due to the social and cultural demands that they
experience differently from men throughout development
(Milner et al., 2023). However, camouflage behaviors can
mask symptoms, postpone diagnosis, and are associated
with the presence of psychopathological symptoms, that
is, a negative impact on mental health (Beck et al., 2020).

FINAL CONSIDERATIONS

The analysis of the results achieved in this research
highlighted the importance of understanding the interaction
between the maturation process of brain circuits and the
psychosocial aspects presented in each phase of the life cycle.
Even though it is a capacity with a remarkable evolutionary
history, the recognition of emotions in the face is closely
related to historical, social, and cultural influences.

In this sense, it is considered relevant to construct future
studies that focus on a more in-depth investigation of the
topic, not just quantitatively, but qualitatively analyzing
the difference in performance between boys and girls, for
example, concerning the different performance regarding the
six universal emotions. Likewise, it is essential to carry out

longitudinal studies to verify whether or not this difference
in performance remains in other stages of the life cycle.

Research on facial emotion recognition in adolescents
reveals both developmental improvements and challenges.
While recognition ability generally improves during
adolescence, it varies among emotions, happiness being
the easiest and fear the most difficult to identify (Ribeiro
& Tavares, 2023).

Limitations in existing research include varied
methodologies, sample sizes, and a lack of focus on the
structural encoding of facial recognition (Ribeiro & Tavares,
2023; Romani et al., 2018).
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