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I. Personal Section

After going to school in face masks during COVID-19, I began to contemplate their

impact on human connection and how well people could recognize each other’s emotions behind

the mask. My curiosity led me to investigate. In an online search, I discovered Dr. Felicity

Bigelow’s study on facial emotion recognition in the scientific journal, Developmental Cognitive

Neuroscience, and I was immediately captivated. Her research aligned perfectly with my own

interests, so I decided to reach out to her with my idea for an independent research project. I

asked if she’d consider being my mentor, and I was ecstatic when she agreed, despite living

across the globe in Australia. For nine months, I’d log onto Zoom at 8:30 PM every Monday in

New York, while Dr. Bigelow did the same at 10:30 AM every Tuesday in Melbourne.

Our research aimed to pinpoint how face masks and mask mandates impact facial

emotion recognition accuracy. Using data from fifteen previous studies from Asia, Europe, and

North America, we discovered that happiness, sadness, and disgust are significantly more

difficult to recognize with a face mask. Conversely, we found that face masks have no significant

effect on an individual’s ability to perceive fear or anger, which we suggest could be tied to

evolution, as detecting fear and anger is necessary for survival. Additionally, results revealed that

individuals residing in countries with less strict mask mandates had more difficulty accurately

identifying emotions in the presence of a face mask, when compared to individuals residing in

countries with stricter mask mandates.



To complete this project, I had to learn how to manipulate data from previous studies to

create my own database and perform statistical analyses such as t-tests. I initially thought the

mathematics of the project would be daunting because I never pictured myself as much of a

“math person.” However, I was surprised to find how much I enjoyed compiling an extensive

spreadsheet of facial emotion recognition accuracies and using creative methods to obtain data

such as plot digitizer and a color eyedropper. While conducting this research, math became much

more tangible and exciting to me.

My advice for high school students looking to undertake a research project is to not limit

yourself and to ask questions. Even though you may not have a lot of research experience, people

are extremely willing to help you if you just ask. Before this project, I was someone who was

good at giving help, but never great at asking for it. After collaborating with Dr. Bigelow, it

became second nature to ask both her and others in the scientific community for support. I hope

to keep this spirit of helpfulness and generosity alive by being a “Dr. Bigelow” to another

aspiring researcher someday. She has not only inspired me to pursue a career in research, but she

has also shown me what meaningful collaboration looks like.

II. Research Section



  

Abstract 
Socio-cognitive abilities, such as the recognition of facial emotions, are essential in the everyday 

interactions between humans. These skills help people communicate and form relationships with 

each other. However, the implementation of face masks due to COVID-19 compromised an 

individual’s ability to perceive another’s emotions, resulting in problems in understanding, 

empathy, and communication. While recent studies have begun to analyze the effects of face 

masks on facial emotion recognition, there remains a gap in the literature when exploring how 

these effects may differ across countries in light of mask mandates and wider communities. 

Therefore, this study examined the effects of face masks on facial emotion recognition from a 

global perspective and explored how different levels in mask mandates may impact the ability to 

recognize facial emotions. Data from 3,357 adult participants across fifteen studies conducted in 

Asia, Europe, and North America were used to analyze masked and unmasked emotions of 

happiness, sadness, disgust, anger, and fear. Additionally, mask mandates in different countries 

were assigned ratings based on varying levels of mandate stringency. A series of paired sample t-

tests and independent samples t-tests were used to analyze data. Across emotions, there was a 

significant difference in facial emotion recognition accuracy between the masked and unmasked 

conditions. Specifically, recognition accuracy of happiness, sadness, and disgust was 

significantly lower for masked faces, when compared to unmasked faces. Conversely, anger and 

fear were not found to have significant differences in facial emotion recognition accuracy when 

comparing masked and unmasked emotion recognition. Finally, participants who resided in a 

region where masks were required in some public spaces had significantly lower accuracy 

compared to those living in a more stringent mandate region, where masks were required in all 

public spaces. Broadly, findings suggest that facial emotion recognition has been significantly 

impacted by the presence of face masks during COVID-19. Utilizing these results, schools and 

workplaces can have a better understanding of which emotions were most affected by face masks 

and develop strategies to improve communication skills impacted during the pandemic. 

Additionally, by highlighting the difference in facial emotion recognition between mask 

mandates, policymakers can effectively evaluate the long-term implications of public policy. 

Overall, this study provides insight into the current and potential long-term impacts of face 

masks and mask mandates on facial emotion recognition accuracy.   



  

Introduction 
Social communication leads to mutual understanding and the building of interpersonal 

relationships, making it vital in the everyday lives of humans. These skills begin to develop 

during infancy and continue to become more sophisticated with age (Gooden & Kearns, 2013). 

Together, the continual refining of social communication skills allows for individuals to socially 

interact with their peers using verbal and non-verbal cues (Luong et al., 2011).   

While social communication can be verbal or visual, the majority of communication is 

non-verbal (Mohammadi, 2020; Pavlova, & Sokolov, 2021). Facial expressions constitute a large 

part of non-verbal communication by displaying an individual’s thoughts and feelings (Smelser, 

2001). Therefore, social interactions rely heavily on the ability to read an individual’s emotions 

to understand what they are trying to convey, which is defined as facial emotion recognition 

(Tian et al., 2011). However, due to the COVID-19 pandemic, face mask mandates have been 

implemented around the world at different levels of stringency to minimize the transmission of 

the disease (Centers for Disease Control and Prevention, 2021). With these facial masks, the 

middle and lower sections of an individual’s face are occluded. This heightens the importance of 

using the section of the face that is visible, namely the upper half of the face, to recognize and 

interpret emotions. As a result, this study aims to explore the impact of face masks on facial 

emotion recognition accuracy. This study investigates how facial emotion recognition accuracy 

differs across emotions and countries with various mask mandates. 

 

Literature Review 
Importance of Facial Emotions 

         Facial emotions provide important information about the feelings, thoughts, and beliefs 

of others, and therefore, assist in social interaction (Adolphs, 2006; Keltner et al., 2019; Xu et 

al., 2017). Accurately recognizing and differentiating between facial emotions is a skill that 

provides insight necessary for survival (Marshall, 2017). For example, the ability to differentiate 

between a happy face, indicating warmth and safety, and a scared face, indicating an impending 

threat, can either assure someone in a social situation or can induce apprehension, respectively 

(Bublatzky et al., 2019; Buckley, 2016). Proficiency in facial emotion recognition skills allow 

individuals to predict events and situations more accurately and effectively prepare responses 

accordingly (Isaacowitz et al., 2007). 



  

         The ability to accurately identify emotions is socio-cognitively important for building 

interpersonal relationships and conveying emotions to others (Drigas & Papoutsi, 2018; Lewis et 

al., 2016). This importance is reflected from a neural perspective, with the development of 

specific brain regions specializing in recognizing and processing particular emotions. For 

example, research has shown that the amygdala plays a crucial role in modulating the human fear 

response (Ressler, 2010). Additionally, previous research (see Blair, 2013; Richard et al., 2022) 

has identified the amygdala, hypothalamus, and periaqueductal gray as key regions involved in 

anger responses in humans. 

Dangers of Inaccurate Facial Emotion Recognition 

         The positive impacts of accurately identifying facial emotions are emphasized by the 

negative impacts of interpreting facial emotions incorrectly. While recognizing emotions 

correctly allows an individual to empathize and form interpersonal connections, the inability to 

understand another’s emotional state can prevent individuals from forming meaningful social 

connections, leading to social exclusion (Juckel et al., 2018; Mheidly et al., 2020). Moreover, if 

an individual fails to recognize threatening emotions that signal danger, such as anger or fear, 

they have a diminished chance at survival, when compared with individuals who can better 

predict events (Folz et al., 2022).  

Main Indicators of Emotions 

         Recognizing specific facial emotions draws on several key facial elements or collective 

movements, as illustrated below in Figure 1. The main indicators of a happy face are the 

narrowing and wrinkling of eyes, the raising of cheeks, and the raising and drawing back of the 

lips to expose teeth (Campiche et al., 2020; Wegrzyn et al., 2017). A sad face is typically 

recognized by the raising of inner eyebrows, downward looking eyes, and downward facing lips 

(Fox et al., 2000; Semyonov et al., 2021; Tipples et al., 2002). Key factors of a disgusted face 

include the narrowing of eyes, the wrinkling of the nose, the depressing of lip corners, and a 

gaped jaw (Osgood-Cornell, 2014; Sato et al., 2019; Rozin et al, 1994). Main indicators of an 

angry face include the lowering of eyebrows, the narrowing of eyes, and the firm closing of lips 

(Horstmann et al., 2012; Kohler et al., 2004; Marshall, 2017). Finally, fearful faces can be 

recognized by the lifting of eyebrows and upper eyelids, the gaping of the jaw, and the drawing 

back of lips in the horizontal direction (Kohler et al., 2004; Wegrzyn et al., 2017). Overall, these 



  

indicators highlight that subtle differences in the collection of facial movements can convey a 

wide range of emotional states.   
 
Figure 1 
Facial Expressions Demonstrating Main Indicators of Emotion 

 
 
Source: Ebner et al. (2018) 
 

Previous research has established that face components (such as the upper, middle, and 

lower sections of a face) aid in interpreting facial emotions (Minaee et al., 2021; Wegrzyn et al., 

2017). A study by Baron-Cohen et al. (2001) found that individuals are capable of discerning 

emotion using only the upper section of a face (such as the eyes). However, it is important to 

acknowledge the role of the middle and lower sections in emotion recognition. For example, the 

middle face is responsible for scrunching the nose, creating wrinkles in the nose that often 

expresses disgust (Ekman et al., 2002). Additionally, the lower face is responsible for stretching 

and separating lips which expresses fear, tightening lips and raising the chin which express 

anger, and the dropping the jaw which expresses surprise (Gagnon et al., 2014). Collectively, 

these main indicators of emotion highlight that different facial emotions utilize various 

combinations of facial components across face sections. 

Facial Emotions & COVID-19 

The COVID-19 pandemic has led to new safety measures being implemented around the 

world to mitigate the spread of this infectious disease (Martinelli et al., 2021). One of the most 

notable measures has been the introduction of face masks, designed to cover the mouth and nose 

Happy Face Sad Face Disgusted Face

Angry Face Fearful Face



  

(Liao et al., 2021). While necessary in preventing contamination, face masks have impacted how 

one recognizes facial emotions, thus affecting social communication (Carragher & Hancock, 

2020). 

Given that the middle and lower sections of faces are occluded due to masks, people may 

miss vital emotional cues necessary for communication. This suggests that facial expressions 

with greater emphasis on middle and lower sections (as opposed to upper sections) may be more 

susceptible to emotion recognition errors following the implementation of mask mandates 

(Magherini et al., 2022). Additionally, due to the limited available emotional cues gained from 

the middle and lower face, people must rely more heavily on the upper portion of the face and 

adapt their emotional face processing (Barrick et al., 2021). While there is no general consensus 

as to what features encompass the middle face, for the purposes of this study, the middle face 

will collectively be grouped with the lower face, as both sections are occluded by a face mask. 

Lower Face Dependent Emotions & COVID-19 

 Based on the components of each facial expression, the following facial emotions are 

suggested to be mainly dependent on the lower portion of the face: happiness, sadness, and 

disgust. As these emotions primarily rely on face components that are occluded by a face mask, 

it is possible that an individual will have more difficulty in accurately recognizing these three 

emotions in the presence of a mask versus in the absence of a face mask. 

Upper Face Dependent Emotions & COVID-19 

 Based on the components of each facial expression, the following facial emotions are 

suggested to be mainly dependent on the upper portion of the face: anger and fear. As these 

emotions primarily rely on the upper portion of the face, it is possible that an individual’s ability 

to accurately recognize these two emotions will not significantly differ in the presence of a face 

mask. 

Facial Emotion Recognition & Mask Mandates 

 Despite the universality of COVID-19, the stringency of masks mandates was dependent 

on each nation or region’s respective government officials. Therefore, nations had different 

experiences during COVID-19 and had various mask mandate terms. Additionally, past exposure 

to facial masks and previous epidemics has differed across countries. For example, the 2002 

SARS outbreak largely affected East Asian countries, and thus resulted in heightened 

recommendation for face masks (Lau et al., 2004). Conversely, certain regions within Europe 



  

and North America were less affected by the epidemic, and as a result had more lenient mask 

recommendations. 

  Although there is a lack of previous literature on the effects of mask mandates on facial 

emotion recognition, it is possible that individuals who are more acclimated to viewing masked 

faces are more likely to accurately identify facial emotions.  

Research Purpose 

With masked faces, some emotions may be harder to recognize, and therefore, it may be 

more difficult to respond within a social situation. In light of the pandemic, it is important to 

understand how face masks affect facial emotion recognition accuracy, from both local and 

global perspectives. Moreover, it is crucial to understand how the exposure to face masks, as 

illustrated through mask mandates and prior experience, may influence emotion recognition. 

Together, this research will assist in understanding how face masks and mask mandates currently 

impact facial emotion recognition for happiness, sadness, disgust, anger, and fear.  

 

Hypotheses 
For the purposes of this study, facial emotions of happy, sad, disgusted, angry, and 

fearful were explored. In line with previous research, the following hypotheses were established.  

1. The presence of a face mask will decrease the ability to accurately recognize facial 

expressions. 

2. The ability to accurately recognize happy facial expressions will be significantly weaker 

for faces presented wearing a mask, when compared to no mask. 

3. The ability to accurately recognize sad facial expressions will be significantly weaker for 

faces presented wearing a mask, when compared to no mask. 

4. The ability to accurately recognize disgusted facial expressions will be significantly 

weaker for faces presented wearing a mask, when compared to no mask. 

5. The ability to accurately recognize angry facial expressions will not significantly differ 

for faces presented wearing a mask, when compared to no mask. 

6. The ability to accurately recognize fearful facial expressions will not significantly differ 

for faces presented wearing a mask, when compared to no mask. 

7. Countries with stricter mask mandates will have higher facial emotion recognition 

accuracies than countries with more lenient mandates. 



  

Methodology 
Participants 

 This research was conducted using data from participants of recent studies across Asia 

(Israel, South Korea), Europe (Germany, Italy, the Netherlands, and the United Kingdom,), and 

North America (Canada and the United States). Participants ranged in age from 18 to 89 years 

and were from neuro-typical populations. See Table 1 for further demographic information.  
Table 1 
Participant Demographic Information by Study  
Study Country Age Range (years) N Gender (F/M) 

Carbon, 2020 Germany 18-87 41 30/11 

Fitousi et al., 2021 Israel N.R. 30 25/5 

Grahlow et al., 2022 Germany 18-89 790 636/154 

Grenville & Dwyer, 2022 United Kingdom 18-38 100 91/9 

Grundmann et al., 2021 Netherlands 19-80 191 101/90 

Gori et al., 2021 Italy 18-30 39 N.R. 

Kang et al., 2021* South Korea N.R. 240 120/120 

  United States N.R. 273 129/144 

Kim et al., 2022 South Korea N.R. 39 20/19 

Maiorana et al., 2022 Italy 21-58 31 15/16 

Marini et al., 2021 Italy N.R. 122 47/75 

McCrackin et al., 2022 Canada N.R. 120 103/17 

Pazhoohi et al., 2021* Canada 18-36 420 287/133 

  United States 18-73 199 69/130 

Ramachandra & Longacre, 2021 United States 18-40 403 185/218 

Shepherd & Rippon, 2022 United Kingdom 18-73 199 121/78 

Tsantani et al., 2022 United Kingdom 18-60 120 82/38 

Note: N.R. = Not Reported.  
* = study consisted of two distinct sample groups from different countries. 



  

Data Collection 
 Emotion recognition accuracy data was collected for stimuli with a face mask and 

without a face mask. Data was collected from a total of fifteen studies. Due to the variations in 

data availability for each study, data was collected using one of three techniques. The first 

method of data collection was to utilize recorded data, which was done for six studies (Fitousi et 

al., 2021; Grundmann et al., 2021; Kang et al., 2021; McCrackin et al., 2022; Ramachandra & 

Longacre, 2022; Shepherd & Rippon, 2022). Data for two studies (Pazhoohi et al., 2021; 

Tsantani et al., 2022) was provided by authors upon request. Lastly, when necessary, values were 

estimated using the plot digitizer program, WebPlotDigitizer, for six studies (Carbon, 2020; 

Grahlow et al., 2022; Grenville, & Dwyer, 2022; Kim et al., 2022; Maiorana et al., 2022; Marini 

et al., 2021) or a color eyedropper for one study (Gori et al., 2021). 

 The second phase of data collection was to determine the degrees of mask mandates 

within each country. To accomplish this, an online database used to track worldwide mask 

mandates was utilized (see Hale et al., 2021). This database used ratings that, for the purposes of 

this study, were numbered one to five, with higher ratings reflecting more stringent mandates. 

See Table 2 for additional information.  
Table 2 
Mask Mandate Rating Categorization 

Rating Mask Mandate 

1 No mask policy 

2 Masks recommended 

3 Masks required in some spaces 

4 Masks required in all public spaces 

5 Masks required outside the home at all times 

Source: Hale et al. (2021) 

 Given the lack of available data, limited variation of mask mandates within the sample 

size, and the fact that not all studies looked at the same emotions, the average for all emotions in 

each mandate rating group was analyzed rather than each individual emotion. 

Data Analysis  
 To determine the relationship between facial emotion recognition accuracy and face 

masks as well as facial emotion recognition accuracy and face mask mandates in each country, 

data was analyzed using IBM SPSS Statistics for Windows, Version 26.0. Data was screened for 

any assumption violations (outliers did not exceed the critical value of +/- 3.29 standard 



  

deviations and the distribution was normal), with results suggesting that assumptions were met. 

Therefore, where necessary, cases were excluded on a pair-wise basis for analyses. 

 This study utilized paired sample t-tests to compare the masked condition with the 

unmasked condition in terms of accurately recognizing each emotion (happiness, sadness, 

disgust, anger, and fear). Additionally, to compare the masked condition with the unmasked 

condition for each facial emotion separated by mask mandate rating, paired sample t-tests were 

utilized. 

Finally, an independent samples t-test was used to compare the average accuracy across 

each facial emotion in countries with face mask mandates rated three (masks required in some 

public spaces) with mandates rated four (masks required in all public spaces). To be statistically 

significant, the p-values had to be less than .05. 

 

Results 
H1: Data analysis supported the hypothesis that the ability to recognize facial expressions 

would significantly differ for faces presented wearing a mask, when compared to no mask (t(16) 

= 8.53, p < .001). Findings demonstrated that face masks reduced the ability to accurately 

recognize another’s facial expressions, as masked faces (M = 0.67, SD = 0.13) were, on average, 

significantly more difficult to recognize than unmasked faces (M = 0.80, SD = 0.11). 

For Hypotheses 2-6, see Figure 2. 

H2: Results supported the hypothesis that the ability to accurately recognize happy facial 

expressions would significantly differ for faces presented wearing a mask, when compared to no 

mask (t(15) = 5.83, p < .001). Specifically, results demonstrated that the ability to recognize 

happy faces was significantly lower for happy faces with a mask (M = 0.80, SD = 0.14) when 

compared to happy faces with no mask (M = 0.93, SD = 0.10).  

H3: Findings supported the hypothesis that the ability to accurately recognize sad facial 

expressions would significantly differ for faces presented wearing a mask, when compared to no 

mask (t(15) = 2.71, p < .001). These results revealed that the ability to recognize sad faces was 

significantly lower for sad faces with a mask (M = 0.57, SD = 0.15) when compared to sad faces 

with no mask (M = 0.78, SD = 0.12). 

 H4: Analysis of data supported the hypothesis that the ability to accurately recognize 

disgusted facial expressions would significantly differ for faces presented wearing a mask, when 



  

compared to no mask (t(12) = 10.43, p < .001). Results indicated that, on average, the ability to 

recognize disgusted faces was significantly lower for disgusted faces with a mask (M = 0.36, SD 

= 0.10) when compared to disgusted faces with no mask (M = 0.76, SD = 0.11). 

H5: Results supported the hypothesis that the ability to accurately recognize angry facial 

expressions would not significantly differ for faces presented wearing a mask, when compared to 

no mask (t(15) = 2.06, p = .057). Masked angry faces (M = 0.67, SD = 0.14) were not 

significantly different in accuracy when compared to unmasked angry faces (M = 0.72, SD = 

0.12). 

 H6: Statistical analysis was in support of the hypothesis that the ability to accurately 

recognize fearful facial expressions would not significantly differ for faces presented wearing a 

mask, when compared to no mask (t(14) = 1.97, p = .069). Masked fearful faces (M = 0.57, SD = 

0.30) did not significantly differ in accuracy when compared to unmasked fearful faces (M = 

0.63, SD = 0.25). 
Figure 2 
Means of Facial Emotion Recognition Accuracy +/- 1 SD With Significant Differences Illustrated 

 
Note: nc = no facial covering, c = facial covering 
***= p < .001 
 
 H7: Results supported the hypothesis that facial emotion recognition accuracy would 

significantly differ when comparing harsher mask mandates with more lenient mask mandates 

(t(11) = -2.57, p = .026). Findings demonstrated that participants in regions with a mask mandate 



  

rating of 3 (M = 0.61. SD = 0.08) were significantly less accurate in identifying emotions than 

those exposed to harsher ratings of 4 (M = 0.75, SD = 0.11). Results also revealed that in the 

unmasked condition, there was no significant difference between accuracies when comparing 

mask mandate ratings of 3 versus 4 (t(11) = -1.08, p = .304). See Figure 3 for further 

information. 
 
Figure 3 
Average Facial Emotion Recognition Accuracy by Mask Mandate +/- 1 SD With Significant Differences Illustrated 

 
Note: ncav = no covering average, cav = covering average 
*= p < .05 
 
 

Discussion 
The purpose of this study was to explore the effects of face masks and mask mandates on 

facial emotion recognition accuracy in happiness, sadness, disgust, anger, and fear. Overall, 

results suggested that facial emotion recognition accuracy was impacted by the presence of a 

face mask, as the accuracy of each separate emotion tended to be lower for the masked condition. 

Specifically, emotions of happiness, sadness, and disgust were significantly more difficult to 

recognize in the presence of a mask, with disgust having the most pronounced difference 

between masked and unmasked conditions. Conversely, anger and fear were not significantly 

different when comparing masked and unmasked conditions. Results also found that facial 

emotion recognition accuracy for masked faces was significantly lower for a more lenient mask 



  

mandate, where masks were required in some public spaces, when compared to a stricter 

mandate, where masks were required in all public spaces.  

Facial Emotions & Face Segment Reliance 

 As hypothesized, emotions dependent on the lower face for recognition (i.e., happiness, 

sadness, and disgust), were identified significantly less accurately in the presence of a mask. 

Results suggested that the emotions most heavily reliant on the lower face were most impacted 

by masks covering the lower segment of the face. As for happiness and disgust, results 

confirmed that the main indicators of these emotions are in the mouth region, namely the smile 

in happiness, and the depressed lip corners and gaped jaw in a disgusted face. This was in line 

with previous research (Rozin et al, 1994; Wegrzyn et al., 2017) that found happiness and disgust 

relied primarily on the mouth. Results demonstrated that sadness was significantly more difficult 

to recognize in the masked condition. While past literature indicated that sadness relies on both 

the lower and upper regions of the face (Pavlova, & Sokolov, 2021), results from this study 

suggest that accurately identifying this emotion may primarily be reliant upon the lower face.    

 As hypothesized, there was no significant difference for emotions dependent on the upper 

face (anger and fear) when comparing masked and unmasked conditions. This finding is 

reflective of previous research, which maintained that these emotions rely primarily on the upper 

face (Horstmann et al., 2012; Kohler et al., 2004; Marshall, 2017; Pavlova, & Sokolov, 2021). 

This suggests that the presence of a mask does not hinder the recognition of anger, fear, threats, 

or danger. While the results demonstrated that it is more difficult to recognize anger and fear, it 

was not a significant difference, meaning that these emotions are still detectable. 

Face Masks & Face Segment Reliance 

The juxtaposition of facial emotion recognition accuracy between masked and unmasked 

faces demonstrates that on average, happiness, sadness, and disgust rely on the lower face, while 

fear and anger rely on the upper face. Further, since this study included the middle face as part of 

the lower face, it is suggested that anger and fear do not require any middle features for accurate 

emotion recognition. Specifically, this means that parts of the face covered by a mask (mouth, 

cheeks, and nose) are not vital for the recognition of anger and fear. Rather, these emotions can 

be identified by the eyes, eyebrows, and forehead (Horstmann et al., 2012; Kohler et al., 2004; 

Marshall, 2017; Wegrzyn et al., 2017). Contrastingly, happiness, sadness, and disgust are 

dependent on the lower segment of the face for emotion recognition, and these emotions are 



  

significantly more difficult to identify when cues from only the upper segment of the face are 

available. 

Facial Emotion Recognition & Mask Mandates  

Results indicated that on average, emotions were significantly more difficult to recognize 

in the masked condition than the unmasked condition across any mask mandate region. Further, 

it was found that emotions in a more lenient mask mandate region of 3 (masks required in some 

public spaces) were significantly more challenging to identify than emotions in a stricter mask 

mandate region of 4 (masks required in all public spaces). While speculative, this finding 

suggests that greater exposure to face masks may lead to stronger facial emotion recognition 

skills for covered faces.  

This finding highlights the meaningful impact of subtle mask mandate differences. The 

only difference between ratings of 3 and 4 was that in the former, masks were required in some 

public spaces, while the latter required masks in all public spaces (Hale et al., 2021). In other 

words, there was only a slight shift in mask mandates in public spaces. This difference could be 

due to heightened facial emotion recognition abilities with increased exposure to masks. 

Alternatively, this may be due to the fact that the term “some public spaces” is subjective. This 

unclear mandate category could have led to inconsistent mask usage, which, in turn, led to 

decreased exposure to masks and decreased communication skills while wearing masks. With 

this information, it is evident how greatly mask mandates can affect people. Moreover, slight 

differences in policy, such as limiting masks to some public spaces versus all public spaces, can 

have great impacts in facial emotion recognition. 

Face Masks & Social Communication  
 COVID-19 has impacted the world in many ways– the way we socialize, the way we 

communicate, and the way we interpret each other’s emotions. As evidenced by the results, the 

ability to accurately identify an individual’s emotions overall is significantly impacted by the 

presence of face masks. In the long-term, this could have detrimental effects on the way we 

socialize with one another, as facial emotions are vital in conveying an individual’s thoughts, 

feelings, and intentions; it can lead to confusion, a lack of insight into the feelings of others, and 

a lack of connection between people. Each emotion provides unique insight necessary for social 

communication. Therefore, each emotion must be evaluated in terms of their impact on forming 

and protecting relationships within the wider community.  



  

Emotions Important in Forming and Maintaining Relationships 

 Happiness was found to be significantly more difficult to identify in the presence of a 

face mask, which could have implications on mental health. Happiness is a positive social cue, 

and it is necessary for social interaction (Fredrickson, 1998). If an individual fails to understand 

if someone else is happy, this individual may doubt themselves and be insecure about how he or 

she is received. For example, if two people are wearing masks and one of them tells the other 

exciting news, the second person’s emotion may be hard to identify, leaving the first person 

confused as to whether or not they’re socially accepted by the other. Developmentally, not 

having the ability to discern what a happy face is could be detrimental to forming and 

maintaining relationships, and its effects should be examined in the future.  

 Sadness was also significantly harder to recognize when the stimulus was wearing a face 

mask. Sadness is an especially important emotion to recognize because it signals vulnerability 

(Wignall, 2020). Therefore, this result could translate to major impacts on empathy and social 

connectivity. When one cannot understand that another is upset, it makes it much more difficult 

for them to show empathy. This lack of understanding can lead to a lack of support between 

peers, ultimately resulting in diminished social skills. Without this social cue, connections are 

harder to make, and this can hurt the development of emotional acuity.  

 Overall, the ability to recognize happiness and sadness in the masked condition was 

significantly lower than in the unmasked condition for adults from ages 18 to 89. While this 

study investigated neuro-typical adults, it is important to consider how findings may be reflected 

across neuro-diverse, developmental, and clinical populations. Because of the aforementioned 

detrimental impacts on mental health, social connection, and empathy, schools and workplaces 

should work to reverse the negative effects of COVID-19. These institutions can target these 

emotions by implementing exercises and activities to improve socio-cognitive skills that were 

perhaps lost during the pandemic. 

Emotions Important in Pathogen-Related Communication  

Disgust had the most pronounced difference between masked and unmasked faces, 

meaning that it was the most difficult to understand behind a face mask of all the emotions 

studied. This finding, in particular, is interesting, as both COVID-19 and disgust are associated 

with contamination, and the presence of a mask to protect against COVID-19 impedes the 

perception of disgust, another protection from pathogens. This result can be damaging, as disgust 



  

is vital in protecting from contamination (including bad food, poison, etc.) and expressing 

repulsion (Carragher & Hancock, 2020). If one person is not able to communicate about a 

pathogen or contaminant to another, that second person could be in serious danger. Mask 

mandates were in place to make sure people did not get infected, yet these very measures are 

responsible for the worsened recognition of disgust and the presence of pathogens, like COVID-

19, itself. This finding is especially interesting given the context of COVID-19. Because of the 

diminished recognition of disgust, it is important to consider other ways to communicate this 

emotion, such as gesticulations. Further, schools can pay special attention to identifying disgust 

to strengthen skills affected by the implementation of masks. 

The Application of Facial Emotion Recognition to Survival 
 Facial emotions of anger and fear were found to not be significantly more difficult to 

recognize in the presence of a mask. This could be due to upper face dependency in these 

emotions, as supported by previous research (Horstmann et al., 2012; Kohler et al., 2004; 

Marshall, 2017; Wegrzyn et al., 2017). Alternatively, this may reflect survival mechanisms. 

Throughout human history, humans have had to learn how to adapt and survive. Therefore, it has 

been essential to know when someone else is angry or afraid, as this indicates potential threats 

and dangers.  

 Evolutionary adaptations to recognize anger are demonstrated by specialized neural 

development of the amygdala, hypothalamus, and periaqueductal gray regions (Blair, 2013). The 

mere fact that the brain has regions dedicated to understanding and processing anger signals how 

important it is and has been in human evolution. As a result, humans have adapted to be better at 

facial emotion recognition for improved social skills and, in turn, survival. 

 Similarly, the amygdala is the primary indicator of fear in the brain, which has also been 

essential in human evolution (Ressler, 2010). Again, evidence that fear is detected in this brain 

region highlights the importance of this emotion. Fear is extremely crucial to detect today with 

terrorism, natural disasters, and wars in our global climate. The fact that there was no significant 

difference between the masked and unmasked condition could indicate the prevalence and 

importance of fear in our society. Also, if someone feels threatened by another person, a 

bystander will be able to help if they can tell that the individual is fearful; if not, it can become a 

dangerous situation.  



  

Facial emotion recognition plays a major role in human survival, and it is important that 

anger and fear are not significantly impacted by face masks. Further, it is interesting that 

emotions linked to specialized brain regions displayed non-significant differences. This suggests 

that neural mechanisms to identify emotions are essential in facial emotion recognition. 

Limitations and Future Research 
 The current study has several limitations. A fundamental limitation is that there are 

methodological differences between the fifteen studies used, including task design and emotions 

studied. This may have increased the variance and impacted the results. As a result, future 

research should study the impacts of face masks on facial emotion recognition using the same 

methodology across sample groups. Another limitation to this research was that there was a 

small sample size in terms of mask mandate analysis. Many studies were conducted in countries 

with the same mask mandate rating, so there were not enough studies in each rating category to 

draw any significant conclusions. In order to generalize results to the greater population, this 

sample size would have needed to be larger. Therefore, future research should examine the effect 

of face masks on facial emotion recognition with a larger and more diverse sample size. Lastly, 

because the COVID-19 pandemic was still recent during the time the current study was 

conducted, there was not enough data available to evaluate children, those who are hard-of-

hearing or deaf, and those with attentional issues or learning disabilities. Children were forced to 

develop social skills and learn how to interact with peers behind masks, hard-of-hearing and deaf 

people could not read lips, and those with learning and attentional problems suffered from the 

limited engagement of online school and work. Future research should consider these groups, as 

they were likely greatly impacted by the effects of the pandemic. 

  Beyond the aforementioned directions of future research, there are additional ways this 

study can be extended. As reported by this study, fear is not significantly more difficult to 

recognize in the masked condition than the unmasked condition, and this may be because of 

evolution. Future research should examine communities with heightened exposure to fear in 

everyday interactions, such as marginalized groups and groups of people surrounded by external 

threats such as war or famine. Due to the elevated levels of societal threats in these groups, it is 

possible that their increased exposure to threat will lead to differences in fear recognition. This 

was supported by results relating to mask mandates and may be applied to varying levels of 

threats. Additionally, future research could study differences in facial emotion recognition 



  

between urban and rural communities in masked and unmasked conditions. These two groups 

may differ in exposure to masks during the pandemic and may give further insight to the impacts 

on facial emotion recognition during COVID-19. 

Conclusion 

 Overall, the COVID-19 pandemic has impacted the world in terms of how we 

communicate and interact while wearing face masks. Therefore, this study aimed to understand 

the impact of face masks and mask mandates on the ability to recognize facial emotions. Results 

indicated statistically significant differences across happiness, sadness, and disgust. Interestingly, 

angry and fearful facial emotions were not found to be statistically significant. This may be due 

to the evolutionary development of threat recognition to enhance survival. Lastly, it was found 

that a more lenient mask mandate made it significantly more difficult for participants to 

recognize emotions than a stricter mask mandate. Collectively, this suggests that increased 

exposure to face masks may improve emotion recognition skills in the presence of face masks. In 

the wake of COVID-19, this study provides crucial insight into the present and future impacts of 

face masks and mask mandates on social communication skills. 
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