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Abstract 

Facial expressions of emotion are universal and understood by 

all human beings. However, for users of sign language, facial 

expressions are also used as linguistic markers. The objective of 

this study was to conduct a scoping review of scientific literature 

on the relationship between the use of sign language and the 

perception and recognition of facial expressions of emotion. 

Data were collected from APA PsycNET, Scientific Electronic 

Library Online – Scielo, and Scopus. A total of 376 publications 

were identified, and 15 articles were selected according to 

inclusion and exclusion criteria and PRISMA-ScR guidelines. 

Most of the publications were made with deaf signers compared 

to non-signing listeners. The main stimuli used in the studies 

were static images (photographs of facial expressions of 

emotion). Most studies did not find significant differences 

between signers participants with sign language knowledge and 

non-signers hearing participants.  
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INTRODUCTION 

Sign languages are a visual gestural linguistic modality, differing from oral auditory 

languages in which communication occurs through the production of words combined into 

sentences and perceived auditorily. In sign languages (SL), communication takes place through 

body and facial gestures, and the message is received visually through the eyes. Sign languages are 

not universal; therefore, there is a diversity of sign languages worldwide, and it is common to find 

several sign languages in the same territory. (Góes; Campos, 2018).  

In Brazil, Brazilian Sign Language – Libras, gained linguistic recognition in 2002 through 

Law 10,463/02 (BRAZIL, 2002). Historically, the presence of the first school for the deaf in the 

country occurred in 1857 with the establishment of the then-called National Institute of Deaf 

Education – INES (Góes; Campos, 2018). 

Currently, various research studies are being conducted in different areas of knowledge to 

study Libras, the deaf, and the Sign Language-Portuguese interpreter – TILSP, among others, in 

an attempt to understand the process of learning and translating this linguistic modality (Góes; 

Campos, 2018). 

Facial expressions of emotion are considered an essential part of nonverbal 

communication, as they are visible manifestations of our emotional reactions through the activation 

of the facial muscles. The expression of facial emotions depends not only on the emotion itself but 

on many different factors, especially innate biological factors that all humans are born with, as well 

as environmental demands at a specific moment (Matsumoto; Hwang, 2016).  

The facial expressions of emotion – joy, fear, sadness, anger, disgust, and surprise – are 

considered basic because they are universally recognized and can occur spontaneously or not. 

Emotions serve an adaptive function, playing a fundamental role in our survival and social 

interactions (Miguel, 2015). 

In SL, facial expressions also have a linguistic function known as Non-Manual Markings 

(NMMs) (Liddell, 2003). These markings are a form of visual prosody expressed through facial 

expressions or body language, playing crucial roles in communication by indicating negative, 

affirmative, interrogative constructions, gaze direction, and also through eyebrow raising, mouth 

movement, among others (Santos, 2022). NMMs are present at the morphological and syntactic 

levels of sign language and are essential for the complete and accurate understanding of the 

conveyed message (Liddell, 2003; Santos, 2022). 

Deaf and hearing children in their first year of life use basic facial expressions to express 

themselves and pick up emotional cues. With language acquisition, deaf children who are learning 
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sign language face a dual task in which they must learn to use their face both emotionally and 

linguistically (Corina; Bellugi; Reilly, 1999). Corina, Bellugi and Reilly (1999) studied emotional and 

linguistic facial expressions in healthy deaf participants, deaf participants with right and/or left 

brain injury, and hearing individuals. The results indicated that affective expressions were mediated 

by the right hemisphere and linguistic expressions by the left hemisphere. 

 On the other hand, Lewis, Sullivan, and Vasen (1987) studied the basic facial expressions 

of babies, young children, and adult listeners and identified that children up to two years old were 

less expressive; children at three years old were more expressive in the emotions of happiness and 

surprise; children at four and five years old were better at producing emotions in the lower part of 

the face. Finally, adults were better at all emotions except fear and disgust. The results of these 

studies indicate that, despite facial expressions of emotion occurring from birth, the ability to 

recognize and produce facial expressions of emotion changes throughout development and social 

experience (Keating, 2016).  

The works of Ekman and Friesen (1978) and Elfenbein and Ambady (2003) also showed 

the influence of culture on the display and recognition of facial expressions of emotion. Ekman 

and Friesen (1978) observed that Japanese and North Americans showed more similarities in the 

expression of emotions when they were alone than when they were in the presence of others. They 

coined the term “display rules” to refer to cultural learning about how to manage emotional displays 

in social situations. Elfenbein and Ambady (2003) coined the term “nonverbal accent” to refer to 

the particular characteristics of emotional expressions that differentiate cultural groups. 

Considering that in sign languages, facial expressions of emotion are used linguistically, and 

there is evidence that social experience modifies the production and recognition of facial 

expressions of emotion, studies investigating the relationship between sign language learning and 

the production and recognition of facial expressions of emotion have been conducted (Corina; 

Bellugi; Reilly, 1999; De Vos; Van Der Kooij; Crasborn, 2009; Figueiredo; Lourenço, 2019; 

Grossman; Kegl, 2007; Xavier, 2019). Some studies have shown that negative emotional facial 

expressions were more recognized by deaf participants (disgust, sadness, and anger), while positive 

expressions (happiness) were more identified by hearing individuals (Jones; Gutierrez; Ludlow, 

2018, 2021). In contrast to Dobel et al, (2020), which concluded that hearing individuals recognized 

anger expressions better and deaf individuals recognized happiness expressions better.  

The studies on the recognition of EFE (Facial Emotional Expressions) in participants with 

knowledge in SL (Sign Language) also vary in terms of the emotions investigated. Some studies 

used all six basic emotions and a neutral expression (Goldstein; Sexton; Feldman, 2000; Jones; 

Gutierrez; Ludlow, 2018; Weisel, 1985), while others selected specific emotions (Dobel et al., 2020; 
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Krejtz et al., 2019). The studies also differ in the way expressions are presented. Alves (2013) carried 

out a review of studies that compared the recognition of EFE presented statically or dynamically. 

It was concluded that dynamic facial expressions are more suitable for research on emotion 

recognition. In studies on emotion recognition in sign language users, there are researches that 

used static stimuli (Krejtz et al., 2019; Stoll et al., 2019), dynamic stimuli (Grossman; Kegl, 2007; 

Jones; Gutierrez; Ludlow, 2021), and mixed stimuli (Claudino et al., 2020; jones; Gutierrez; Ludlow, 

2018).  

Due to the diversity of studies on facial expressions of emotions in sign language users, it 

is worth noting that the heterogeneity of results may be related to differences in research designs 

or participant profiles (Stoll et al., 2019). In this regard, this work aims to evaluate the scientific 

production regarding the relationship between the use of sign language and the perception, 

recognition, and production of facial expressions of emotion. We intend to analyze the following 

characteristics in this production: the field of knowledge and the location of the research, the 

investigated population, the methodologies employed, and the results obtained. The goal is to 

assess the knowledge generated on the topic, identify gaps, and discuss possible avenues for future 

research. 

Method 

This is a scoping review study that involves the research and careful evaluation of published 

studies on the topic of facial expressions of emotion in participants with knowledge of sign 

language. To construct this scope, we adopted the guidelines of Tricco et al. (2018). 

The guiding questions of this work were: What has been published about the relationship 

between EFE and LS? What are the main emotions investigated in these studies? What methods 

were used? What was the profile of the participants? What were the main results found in these 

studies? 

For the description of the selection processes of the reviewed articles, PRISMA Extension 

for Scoping Reviews (PRISMA-ScR): Checklist and Explanation (Tricco et al., 2018) was used as a 

reference. The virtual databases searched were APA PsycNET, Scientific Electronic Library 

Online – Scielo, and Scopus. The descriptors used in English and Portuguese were: “non-verbal 

communication” OR “non-verbal language” AND “verbal language” AND “sign language” AND 

“facial expression” AND “emotion” AND “interpreter translator” AND “deaf” AND 

“recognition”. 

The inclusion criteria were defined as follows: scientific articles, both national and 

international, published in English, Spanish, and Portuguese, in specialized journals or magazines 
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indexed in the mentioned databases and available for full reading. There was no restriction on the 

publication year in the present study. Literature review articles, theses, dissertations, and 

publications that did not focus on the relationship between facial expressions of emotion and sign 

language were excluded. Finally, duplicate articles and abstracts without full text were excluded. 

After the selection and reading of the articles, summaries were made. Microsoft Office 

Excel software was used to record the information of interest: author(s), publication year, article 

title, journal where the study was published, method, studied population, instruments used, 

emotions investigated, and main results. 

Results 

For the preparation of this study, 15 articles were selected following the inclusion and 

exclusion criteria (Figure 1) and in accordance with PRISMA-ScR criteria.  

 

Picture 1 – Flowchart of articles 

  

 

 

 

 

 

 

 

 

 

All the articles were published in English. Only six countries were identified with 

publications on the topic of EFE and SL (Table 1). It is noteworthy that the majority of 

publications took place in the United Kingdom. In Brazil we found only one publication.  
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Table 1 – Geographic distribution of articles 

Countries of 
Publication 

N=(15) % 

Great Britain 8 53,3 

United States 3 20 
Israel 2 13,3 
Germany 1 6,7 
Brazil 1 6,7 
 

The oldest publication occurred in the year 1985, and the most recent one in 2021 (Table 

2). The year with the highest number of publications was 2019. These data indicate that there is 

no significant discrepancy in the quantity of publications across the published years. When we 

consider the decades, we see a gradual increase in the number of publications. In the 1980s, there 

was only one publication; in the 1990s, there were three; in the 2000s, there were two; in the 2010s, 

there were six, and finally, between 2020 and 2022, three studies were found. From this analysis, 

it can be concluded that studies on facial expressions of emotion in Sign Languages have been 

intensified since the 21st century.  

 

Table 2 – Temporal distribution of articles 

Year of publication Articles % 
1985 1 6,7 
1996 1 6,7 
1997 2 13,3 
2000 1 6,7 
2007 1 6,7 
2010 1 6,7 
2017 2 13,3 
2019 3 20 
2020 2 13,3 
2021 1 6,7 

 

The majority of studies (40%) were published in journals related to psychology (general 

psychology; neuropsychology; cognitive and clinical psychology; social psychology). The remaining 

studies were published in journals with topics related to deafness, non-verbal communication, and 

visual perception and cognition (Table 3). 

 

Table 3 – Thematic of the magazines 

Diverse themes of the magazines N= 15 % 
Psychology (various areas) 6 40 
Deafness (diverse themes) 5 33,3 
Nonverbal communication 2 13,3 
Visual perception and cognition 2 13,3 
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The majority of the reviewed studies focused on investigating the recognition of facial 

expressions of emotion (CLAUDINO et al., 2020; Dobel et al., 2020; Goldstein; Feldman, 1996; 

Grossman; Kegl, 2007; Jones et al., 2021; Krejtz et al., 2019; Ludlow et al., 2010; Sidera; Amadó; 

Martínez, 2017; Stoll et al., 2019; Weisel, 1985). Only two studies investigated the production of 

EFE (Goldstein; sexton; Feldman, 2000; jones; Gutierrez; Ludlow, 2010). The remaining studies, 

in addition to recognition, had other objectives, such as comparing the ability to recognize, 

memorize, and process EFE (Mccullough; Emmorey, 1997), comparing the ability to discriminate 

images of human faces (Bettger et al., 1997), comparing performance in processing central and 

peripheral information on the face in expressions of joy and fear and in the neutral face (Shalev et 

al., 2020). Moreover, in all studies, the research was conducted through comparisons between 

groups of individuals communicating through sign language, including deaf and hearing 

individuals, and compared with groups of hearing individuals who do not communicate in sign 

language. 

Concerning the surveyed population, the majority (73%) investigated adult participants, 

while only 27% investigated children. Thirteen (87%) studies examined both deaf and hearing 

individuals, while only two (13%) studies exclusively investigated the hearing population. Lastly, 

the total number of hearing participants (N=648) was greater than the number of deaf participants 

(N=523). 

Regarding the presentation format of emotional facial expressions (EFE) in the studies, it 

was observed that static images (photographs) were the most commonly used stimulus in the 

research (Table 4).).  

 

Table 4 – Presentation format of EFE 

Type of Stimulus N % 
Photography 8 53,3 
Photography and   
video 

2 13,3 

Video 5 33,3 
 

Regarding EFE (Facial Emotional Expressions) used in the experiments, seven studies 

(47%) utilized the six basic emotions (happiness, sadness, anger, disgust, fear, and surprise) 

(Goldstein; Feldman, 1996; Goldstein; Sexton; Feldman, 2000; Jones; Gutierrez; Ludlow, 2018, 

2021; Sidera; Amadó; Martínez, 2017; Stoll et al., 2019; Weisel, 1985). Five studies (33%) selected 

some emotions, not using all the basic EFE (CLAUDINO et al., 2020; Dobel et al., 2020; Krejtz et 

al., 2019; Ludlow et al., 2010; Shalev et al., 2020). One study (7%) used some basic emotions and 

grammatical facial expressions from a sign language (Grossman; Kegl, 2006). Finally, two studies 
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(13%) did not provide information about EFE used (Bettger et al., 1997; Mccullough; Emmorey, 

1997). 

The reviewed studies investigated eight different sign languages. American Sign Language 

– ASL was the most studied language in deaf and signing participants (Table 5).  

 

Table 5 – Sign Language Used in the Studies 

Sign language N % 
American 5 33,3 
British 3 20 
Israeli 2 13,3 
Brazilian (Libras) 1 6,7 
Polish 1 6,7 
German 1 6,7 
Spanish 1 6,7 
Swiss 1 6,7 
 

In the data collection procedures of the studies, it was noticed that the majority of them 

(60%) used the visualization of Emotional Facial Expressions through a computer screen. In two 

studies (13%), EFE were presented to participants through printed images. In three studies (20%), 

participants' emotions were recorded and later analyzed by judges and software. Finally, only one 

study (7%) presented EFE to participants through a computer screen and also recorded 

participants' emotional reactions while they viewed the expressions. These different data collection 

procedures allowed for a diversified approach to emotions and their responses to the stimuli 

presented in the studies.  

The main outputs of the reviewed studies show a variety of findings regarding the 

recognition of Facial Expressions of Emotion (FEE). Five studies did not find differences between 

the groups of participants with knowledge of sign language and non-signers hearing participants. 

(Krejtz et al., 2019; Mccullough; Emmorey, 1997; Shalev et al., 2020; Stoll et al., 2019; Weisel, 1985). 

Yet, three studies found that individuals who use some form of sign language, whether deaf or 

hearing, performed better in emotion recognition than the group of people without knowledge of 

sign language (Bettger et al., 1997; CLAUDINO et al., 2020; Goldstein; Feldman, 1996). Finally, 

two studies pointed out that the group of people without knowledge of sign language, in other 

words, without experience with the language, outperformed the group with knowledge of sign 

language in emotion recognition tasks (Grossman; Kegl, 2006; Ludlow et al., 2010). 

In the two reviewed studies in which researchers investigated the production of facial 

expressions of emotion, participants using sign language displayed better performance in 
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displaying facial expressions of emotion than the group of people who do not know sign language 

(Goldstein; Sexton; Feldman, 2000; Jones; Gutierrez; Ludlow, 2021). 

Regarding recognition of emotions, most of the reviewed studies identified that joy is more 

recognized and produced than other emotions (Goldstein; Feldman, 1996; Krejtz et al., 2019; 

Shalev et al., 2020; Sidera; Amadó; Martínez, 2017; Stoll et al., 2019). Two studies pointed out that 

the emotion of “disgust” was more recognized by people using sign language compared to the 

group of people who do not know sign language (Goldstein; Sexton; Feldman, 2000; Weisel, 1985). 

Regarding the stimuli and the intensity of Facial Expressions of Emotion (EFE) as 

perceived by participants, a study found that in dynamic stimuli, signing deaf individuals had more 

difficulties than both hearing signing and non-signing groups (Claudino et al., 2020). The intensity 

of EFE was assessed in recognition studies (Stoll et al., 2019) and in studies on the production of 

emotions (Jones; Gutierrez; Ludlow, 2021). In both studies, participants who used sign language 

showed a higher intensity in identifying and displaying EFE. 

As for the direction of gaze towards the face, one study found that signing deaf participants 

focused more on the mouth to recognize EFE (Dobel et al., 2020). However, another study 

reported that signing deaf individuals directed their gaze less towards the mouth compared to non-

signing hearing individuals (Krejtz et al., 2019).). 

DISCUSSION 

In this study, we conducted a state-of-the-art review of publications related to facial 

expressions of emotion and sign languages. We identified studies with deaf participants who use 

sign language and hearing individuals with knowledge of sign language. The results demonstrated 

that the earliest discussions found occurred in the 1980s. Most of the identified publications are 

recent, concentrated in the last decade. We believe that the growth of these publications may 

represent the recognition and visibility that studies of sign languages, deaf populations, and sign 

language interpreters have been receiving in recent years. 

Facial expressions of emotion (EFE) are universal (Ekman, 1999); still, sign languages (SL) 

are not universal (Góes; Campos, 2018). They are visual-gestural languages specific to each 

country. Most of the reviewed publications studied EFE in deaf participants who use some form 

of sign language. Only two studies were conducted with hearing participants who use some form 

of sign language. In the investigated studies, we found eight different sign languages studied in six 

different countries.  

We found only one Brazilian study on Libras (Brazilian Sign Language). We assume that 

the scarcity of studies in Brazil on Facial Expressions (EFE) and Libras is justified by the fact that 



R. Guilherme; R. Tokumaru          A Scope Review of Studies on Facial Expressions… 10 

SOFIA, VITÓRIA (ES), V.12, N.2, P. 01-15, e12242002 Dez/2023 

the linguistic recognition of this language in the country is recent, through Law 10.463/02 and 

Decree 5.626/05, which discuss the training of professionals to work in teaching, translation, and 

interpretation of Libras (Brazil, 2002, 2005). Since then, there have been increasing research efforts 

in various fields (Azevedo; Giroto; Santana, 2015), especially in the areas of linguistics and deaf 

education (Lins; Nascimento, 2015; Pereira; Senhem, 2021). Furthermore, we assume that the 

absence of discussions about EFE as Non-Verbal Communication in Libras may be related to the 

interest of Brazilian studies in focusing on the grammatical facial expressions (Non-Manual 

Marking) of the language (Figueiredo; Lourenço, 2019; Pfau; Josep, 2010). 

An aspect that deserves attention is that we found only two studies with hearing 

populations knowledgeable in sign language (Goldstein; Feldman, 1996; Goldstein; Sexton; 

Feldman, 2000). We conjecture that there are few studies on EFE (Written Brazilian Sign 

Language) with signing hearing populations, due to the fact that it is more commonly learned as a 

second language in this population, whereas for deaf populations, Sign Language (SL) can be 

acquired as a first language (Quadros, 2004; Quadros; Schmiedt, 2006).).  

Regarding the stimuli used to demonstrate emotions, we observed a higher volume of 

publications that use static images, mainly photographs of human faces, with or without software 

manipulation, followed by dynamic stimuli, primarily videos. Alves (2013) investigated publications 

that used both static and dynamic expressions and criticized the use of static stimuli, reinforcing 

the hypothesis that dynamic expressions are ecologically valid stimuli. However, in our review, in 

addition to finding a greater number of studies that use static stimuli, we also identified that the 

use of this methodology aligned with the objectives pursued by researchers and contributed to 

advancing knowledge about the differences in recognition and production abilities of emotional 

facial expressions (EFE) in different groups. Based on the results of this review, it is suggested 

that the use of different methodologies can reveal different aspects of the recognition and 

production of EFE. 

These different features of the recognition and production of Sign Language (SL) become 

evident from the results obtained in the studies by Jones et al. (2018). Deaf individuals recognized 

dynamic images better than static ones at both high and low intensity levels. In comparison to the 

two control groups (deaf and hearing individuals without SL knowledge), it was discovered that 

deaf children performed worse in recognizing emotions with static images. This was also observed 

in the studies by Bould & Morris (2008). Participants achieved better results in the dynamic 

condition. Both authors claim that deaf individuals rely on visual and contextual emotion cues, as 

well as linguistic markers of SL. Therefore, dynamic facial expressions would be more recognizable 

to the deaf. The criticism made is that tasks involving static images reflect everyday stimuli less 
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accurately because the movement of signs associated with the emergence of facial expressions can 

provide information for the facial expression recognition process (Bould; Morris, 2008). 

The different findings in the reviewed studies show that the recognition and production 

of FSE (Facial Sign Expressions) can be influenced by various factors, including knowledge and 

experience with sign language. These variations highlight the complexity of the interaction between 

language and the recognition of FSE and underscore the importance of continuing to investigate 

this topic to gain a more comprehensive understanding of how these factors can affect the 

perception and expression of emotions. 

Despite this study presenting a review of various research findings in the literature 

regarding the recognition of facial expressions in people with knowledge of sign language (deaf 

and hearing individuals), it is important to highlight some limitations: a) although we used three 

databases to search for articles, other relevant articles may not have been included because they 

were not present in these databases; b) the heterogeneity of participants in different studies (deaf 

individuals, sign language users, children, and adults) may have affected the generalizability of the 

analysis presented; c) the investigated facial expressions varied among the studies, making it 

difficult to generalize the presented analysis. 

FINAL CONSIDERATIONS 

In this study, we reviewed previous research that addressed the recognition and display of 

facial expressions of emotion in people with sign language knowledge, including both deaf and 

hearing individuals. Nevertheless, we noticed that there is a shortage of studies addressing this 

topic, suggesting that research in this area is still relatively limited. 

Upon analyzing the results of the reviewed studies, we observed a variety of findings, with 

some studies indicating that individuals with sign language knowledge did not perform better in 

recognizing and producing facial expressions of emotion compared to the group of individuals 

without sign language knowledge. However, we identified that the majority of the reviewed studies 

did not find differences between participants with sign language knowledge and those without sign 

language knowledge. This contrasts with the initial expectation that participants with sign language 

knowledge might have an advantage in this task. 

Several factors may be influencing this diversity of results. One of them is the variety of 

stimuli used in the studies, which might impact how facial expressions are perceived and 

interpreted by the participants. Additionally, the profile of the participants, including their 

experience with sign language and their ability to read facial expressions, may be an important 

factor. 
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This complexity in the results highlights the need to continue researching and investigating 

the relationship between knowledge in sign language and the recognition of facial expressions of 

emotion. New studies with more detailed and specific approaches can help clarify this issue and 

contribute to the advancement of knowledge about emotions in sign language communication. 
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