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1  | INTRODUC TION

COVID-19 is a virus that has taken a tremendous toll on global health 
and socioeconomics. Mask-wearing has become a normality for our 
society and for good cause. However, the magnitude with which 
covering our faces affects our social interactions and ability to un-
derstand and interpret one another cannot be overlooked. Whether 
subconscious or intentional, our facial expressions are one of our 

most critical forms of communication, particularly with regard to 
expressing and perceiving each other's emotions.1,2 Humans have 
evolved to communicate using facial expressions that are largely 
universally shared and understood between cultures. We have been 
communicating through facial expressions for thousands of years.3 
Today, masks act as powerful and direct hindrances to our ability to 
understand and empathize with one another. Since most masks block 
the bottom half of the face, it has become significantly more difficult 
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Abstract
Background: The globally devastating effects of COVID-19 breach not only the realm 
of public health, but of psychosocial interaction and communication as well, particu-
larly with the advent of mask-wearing.
Methods: A review of the literature and understanding of facial anatomy and ex-
pressions as well as the effect of botulinum toxin on emotions and nonverbal 
communication.
Results: Today, the mask has become a semi-permanent accessory to the face, block-
ing our ability to express and perceive each other’s facial expressions by dividing it 
into a visible top half and invisible bottom half. This significantly restricts our ability 
to accurately interpret emotions based on facial expressions and strengthens our 
perceptions of negative emotions produced by frowning. The addition of botulinum 
toxin (BTX)–induced facial muscle paralysis to target the muscles of the top (visible) 
half of the face, especially the corrugator and procerus muscles, may act as a ther-
apeutic solution by its suppression of glabellar lines and our ability to frown. The 
treatment of the glabella complex not only has been shown to inhibit the negative 
emotions of the treated individual but also can reduce the negative emotions in those 
who come in contact with the treated individual.
Conclusions: Mask-wearing in the wake of COVID-19 brings new challenges to our 
ability to communicate and perceive emotion through full facial expression, our most 
effective and universally shared form of communication, and BTX may offer a posi-
tive solution to decrease negative emotions and promote well-being for both the 
mask-wearer and all who come in contact with that individual.
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to recognize a mask-wearer's positive emotions such as happiness 
or friendliness which are largely communicated by a smile. A true or 
genuine smile, also known as a Duchenne smile, employs both the 
bottom half of the face and the top half of the face. In order to form 
a Duchenne smile, one must smile with both mouth (by showing their 
teeth) and eyes (through squinting).4 The average standardized mask 
typically only allows us to view the squinting half of a smile, which 
diminishes its genuineness.

Botulinum toxin (BTX) injections are one of the many services 
deemed “nonessential” that have largely been put on hold during the 
wide-scale quarantine and social distancing measures taken abroad 
in order to minimize the spread of COVID-19.5 With these restric-
tions now being slowly lifted, patients are once again receiving this 
most common and valued aesthetic procedure for its desired effect 
of facial muscle paralysis to diminish or eliminate unwanted frown 
lines and “crow's feet.”6 Today however, these effects are now com-
plemented by a mask that hides the lower half of the face, interfering 
with emotional processing and our ability to interpret each other's 
emotions through facial expression. How BTX acts as a therapeutic 
alleviator to these mask-induced inhibitions of emotional perception 
and communication via its visually pleasing effect is the topic of this 
paper.

2  | COVID -19 AND THE SOCIAL 
CONSEQUENCES OF MA SK-WE ARING

At this point, COVID-19 needs no introduction, but to summarize, 
it is the infectious respiratory illness caused by the novel corona-
virus, SARS-CoV-2, and responsible for just over 125  000 deaths 
and 2.5 million cases in the United States, and about half a million 
deaths and just over 10  million cases worldwide.7,8 COVID-19 is 
characterized by upper and lower respiratory symptoms as well as 
other systemic symptoms. The causes of death in fatal cases are re-
lated to respiratory failure, hypoxemia, and cardiovascular complica-
tions. The vast majority of cases result in only mild symptoms, but 
infection in patients over 60 years of age or those with underlying 
medical conditions can develop severe viral pneumonia which can 
progress to acute respiratory distress syndrome (ARDS) and multi-
organ system failure.9

The novel coronavirus can be easily spread from person to per-
son via respiratory droplets released by coughing or sneezing and 
remains infectious in aerosolized airborne form. The virus may also 
be transmitted from contaminated surfaces and, depending on the 
type of surface, the virus may remain contagious from less than 
24 hours to several days. After exposure to the virus, onset of symp-
toms may occur from 2 to 14 days with a mean incubation period of 
4-5 days.10 In the absence of an effective treatment, there are three 
possible outcomes: avoidance of infection, acquired immunity, and 
death. The highly contagious nature of the virus has contributed to 
its rapid transmission and a prevalence of infection that has reached 
a pandemic level. The lack of effective, clinically proven therapy for 
the coronavirus, which causes a respiratory illness that can lead to 

respiratory failure and has a comparatively high mortality rate for 
a viral infection, has forced the population to rely on disease pre-
vention measures.11-13 Efforts to reduce the rate of disease trans-
mission are essentially behavioral modifications, both self-imposed 
and government-mandated. These social countermeasures include 
such behaviors as frequent hand-washing, more vigilant disinfection 
of surfaces, social distancing, crowd avoidance, self-quarantine, and, 
most notably, mask-wearing.14-16

Paul Ekman performed a series of experiments around the world 
in the early 1970s, arguing that there exist six universally recognized 
facial expressions of emotion regardless of culture: surprise, fear, 
disgust, anger, happiness, and sadness.17 While his findings have 
been hotly debated in the field for decades, and numerous studies 
examining the topic have subsequently been performed, a common 
finding is that reading the eyes provides the most information about 
an emotional expression.18 However, the mouth is also very infor-
mative and helps to distinguish between several emotions such as 
fear and surprise or between sadness and disgust. Wearing a mask 
has been shown to make the discernment of emotions much more 
difficult largely in part because it hides the mouth.19

The social consequences of mask-wearing due to COVID-19 
cannot be understated, particularly with regard to its interference 
in the way in which we communicate through facial expression. As 
we continue to cover our faces in public, it becomes significantly 
more difficult to interpret each other's facial expressions and easier 
to misinterpret them. Since masks typically cover the bottom half of 
the face, the ability to detect a smile or frown is drastically inhibited 
as the movement of the lips and showing of the teeth are no longer 
involved from the observer's point of view. This leaves only the top 
half of the face for an observer to use as a means of detecting the 
mask-wearer's emotions. While an observer may posit the squinting 
of the mask-wearer's eyes to indicate a smile and the bringing to-
gether of the eyebrows to indicate a frown, the observer is still left 
with incomplete information and, in turn, the presupposed emotion 
is likely not interpreted to be as convincing as a full frown or smile 
would be. There is also the possibility of confusing these only par-
tially revealed facial expressions with an incorrect one. For example, 
the squinting of the eyes without the mouth visible may be miscon-
strued as skepticism rather than smiling. Masks may also enhance 
the perception of negative emotions or diminish the perception of 
positive emotions. Emotions such as surprise or disgust that utilize 
the mouth may be mistaken for strongly negative emotions such 
anger or sadness, and a smile may seem diminished or less genuine 
when the teeth and lips are occluded.20

Research shows that observers tend to reconstruct an average 
face when viewing faces that are partly masked in order to form 
an interpretation. When doing so, some areas of the face tend to 
have more influence on the observer's ability to correctly interpret 
the corresponding emotion than other areas do.21,22 A recent study 
highlights the importance of the eyes and mouth in allowing observ-
ers to correctly interpret an emotion. The study presented individual 
faces expressing basic emotions behind a mask of 48 tiles that were 
sequentially uncovered to observers (or subjects). The subjects in 
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the study were instructed to halt the progression of the sequence 
as soon as they recognized the emotion that was being revealed to 
them and to assign it the correct label. Each revealed tile which was 
equivalent to each of the 48 parts of the face was given a value of 
importance based on its ability to contribute to the observer's rec-
ognition of the facial expression being revealed. Results showed that 
observers relied mostly on tiles that revealed the mouth and eyes 
when correctly identifying the emotion being displayed. Subjects 
identified fear and sadness largely by focusing on the eyes, whereas 
disgust and happiness were more successfully identified when sub-
jects focused on the mouth region.20 If applied to today's social en-
vironment, these results would suggest that happiness and disgust 
are not as likely recognized in those wearing masks that hide the 
mouth. Fear and sadness, on the other hand, may overshadow the 
emotion of happiness since the eyes which produce these emotions 
are visible while the mouth is occluded. Occlusion of the mouth and 
the eyes has also been shown to decrease the accuracy and speed of 
recognition of emotions in both children and adults.23 Mouth occlu-
sion has been shown to cause a greater decrease in facial expression 
recognition than occlusion of the eyes which makes the interpreta-
tion of anger, fear, happiness, and sadness much more difficult to 
detect than expressions more solely dependent on the eyes such as 
disgust.24

The importance of the eyes and mouth in facial emotional 
perception has allowed us to group emotions systematically into 
“upper-face” and “lower-face” expressions. Focusing on one half 
without the other makes us prone to confuse certain emotions for 
other ones. When viewing the upper half of a face such as one 
hidden behind an N-95 mask, we tend to confuse anger with dis-
gust. When viewing a face displaying only the bottom half, such 
as one wearing a blindfold, we are prone to confusing fear with 
surprise.20

What may even further weaken the observer's perception of 
the mask-wearer's facial emotion is the potential lack of incentive 
to form a particular emotion among the mask-wearer. Making facial 
expressions is largely used for the purpose of communicating with 
an observer, and if the mask-wearer is not able to communicate his 
or her facial expression to an observer as it is blocked by a barrier, 
then one may ask why he or she would expend the energy to form a 
full facial expression to begin with or even a facial expression at all. 
This brings the added inhibitory effect by the expressor themselves 
in addition to the mask barrier.

The potential lack of incentive among mask-wearers to form facial 
expressions while wearing a mask may not only be a detriment to the 
observer's ability to detect the mask-wearer's emotions but to the 
mask-wearer's ability to perceive the emotions of others and even 
their own. This idea stems from the theory of embodied emotion or 
the facial feedback hypothesis (FFH) which suggest that feedback 
from facial muscles influences emotion of the expressors them-
selves.25 Electromyography (EMG) studies have demonstrated the 
correlation of activity of facial musculature with self-reported mood. 
Subjects that viewed unhappy imagery exhibited increased activity 
of frown muscles on EMG and depressed mood simultaneously.26-28

While interpretation of emotions is compromised by mask-wear-
ing, so too is reciprocation. Facial mimicry is the activation of specific 
facial muscles to create congruence in response to an emotional fa-
cial expression.29 For example, individuals react with a smile in re-
sponse to seeing a happy face and react with a frown in response to 
a sad face. The emotions of the viewer also follow the expressions 
and that individual feels happy or sad. These reactions are often of 
very low intensity and have been measured to occur within the first 
500  milliseconds of stimulus onset, typically outside of conscious 
awareness.30 It appears these reactions occur automatically as a re-
flex, and they cannot be suppressed, even when instructed to do 
so.31 Covering half the face with a mask reduces the subconscious 
ability to properly interpret and mimic the expressions of those with 
whom we interact.

Recognition of and response to the outward emotional displays 
of one's peers is a critical and necessary component of social in-
teraction as it helps individuals to modify their behavior in order 
to align with social communication and behavioral norms.32 When 
these emotional displays are inhibited by physical barriers such as 
masks, our ability to communicate effectively with one another is 
drastically limited and we are primarily left with mimicking negative 
(frown) emotions. With the lifting of COVID-19-inspired restrictions, 
the negative psychosocial effects of masks are becoming a reality. 
The therapeutic potential of BTX in alleviating these effects will be 
discussed further.

3  | BOTULINUM TOXIN AND THE 
ANATOMY OF EMOTION

The effects of BTX on displays of facial emotion in the setting of 
mask-wearing, let alone its effect on facial expression alone, cannot 
be demonstrated without first understanding the anatomy of facial 
expression, particularly the formation of frowning and smiling. The 
frown is principally formed by activation of the glabellar complex, 
a group of muscles that make up the medial brown depressors: the 
procerus, corrugator supercilii, and depressor supercilii.33 The dy-
namic lines formed by activation of the glabellar complex are called 
glabellar lines (GL), frown lines, or angry elevens, and they become 
static and gain permanence with muscular contraction over time just 
as the LCLs do. The glabellar complex muscles are responsible for 
the outward display of negative emotions such as anger, fear, suffer-
ing, and sadness.34 The treatment of the GLs prevents frowning and 
has been shown to positively impact the emotional perception of the 
patient by observers and by the patients themselves.

The smile is formed by a complex, coordinated contraction of fa-
cial muscles localized to the orbital and perioral regions. The bottom 
half of the smile is principally controlled by the zygomaticus major 
which draws up the corners of the mouth and enables the showing 
of teeth.35 The top half of the smile is controlled by the orbicularis 
oculi which squints the eyes and creates lateral canthal lines (LCL), 
also known as crow's feet or laughter lines. The crow's feet are one 
of the most commonly treated targets of botulinum toxin.36 The 
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combined contraction of the zygomaticus major and orbicularis oculi 
creates the true, full, or Duchenne smile—the showing of teeth with 
squinting of the eyes.4 This type of smile is generally interpreted as 
genuine and friendly compared with a smile that utilizes the zygo-
maticus major only.37 When the zygomaticus major is contracted 
alone, without the accompanying eye squinting, it forms the false, 
Pan Am, or Botox smile.38 The muscles that produce the smile are 
ultimately responsible for the physical display of positive emotions 
such as happiness, joy, and friendliness. Treatment of the LCLs by 
botulinum toxin prevents the display of a Duchenne smile which may 
negatively impact both the observer's emotional perception of the 
patient and the emotional feedback among patients themselves.38

4  | BOTULINUM TOXIN IMPLIC ATIONS IN 
THE AGE OF COVID -19

As the first coronavirus cases were confirmed in the United States 
and talk of quarantine became seriously considered, grocery stores 
were not the only in-demand spots leading up to the stay-at-home 
orders. Across the country, many dermatologists reported large in-
fluxes of patients seeking last-minute botulinum toxin injections. 
One physician in New York City estimated his aesthetic patient 
load quadrupled in the 2 weeks prior to the quarantine.39 Demand 
increased both from patients seeking touch-ups and from those 
seeking first-time treatments. As the quarantine continued, reports 
surfaced of clinics and spas opening and performing house calls for 
those willing to pay extra in spite of mandated closures, including a 
number of celebrities, influencers, and internet stars.40-42 Still others 
have reportedly sought injections from less-qualified hands only to 
end up with undesired results such as drooping eyebrows or asym-
metric cheekbones.39 Clearly, the drive to seek a youthful and at-
tractive appearance remains high for many despite the reduction in 
in-person interaction.

The gradual lifting of restrictions across the country in May and 
June has allowed for elective procedures to resume in many places 
so long as certain health guidelines are met.43 Many dermatology 
offices have begun reopening for medical and aesthetic visits with 
precautions in place such as spaced appointments, extensive per-
sonal protective equipment use, temperature checks, and vigorous 
sanitization of equipment between appointments and at the end of 
the day.44 Other physicians have forged a more creative route to re-
suming operations such as one dermatologist in Miami, Florida, who 
has been conducting drive-through botulinum toxin injections in his 
building's garage.45 Time will tell whether these heightened precau-
tions in patient interaction, or some variation of them, will become a 
permanent fixture of outpatient medicine.

Apart from the business of botulinum toxin, the psychological 
impacts of its use during this time of mask-wearing and social dis-
tancing should be considered. As discussed above, the ability to 
interpret the emotional state of others and reciprocate via facial 
mimicry is ingrained in our DNA and highly important in our day-to-
day interactions with our peers.29,46 Social interactions are dynamic 

exchanges of information. The observer subconsciously and con-
tinuously infers the meaning behind the words, tone, and body 
language used by the speaker throughout a conversation and also 
experiences affective emotional reactions to them. In turn, the ob-
server's subsequent effective emotional state as displayed by body 
language, facial expressions, and verbal responses has a direct effect 
on the original speaker's emotions. It is a dynamic process, and di-
rect adjustments to unfolding physical characteristics of the other 
person's movements are made throughout the conversation on both 
sides.47,48 The utilization of a mask hinders that subconscious con-
nection by covering the bottom half of the face such that the eye 
region alone must be used to gauge and respond to emotions. The 
problem with this is that we are not conditioned to communicate or 
express our emotions in this manner. This leads to significant emo-
tional misperceptions and negative facial feedback from our facial 
expressions that directly impact our moods.

The action of frowning gives off the perception of a bad mood. 
Moods are contagious, and this emotional contagion occurs uncon-
sciously. A person's feelings, whether positive or negative, can actu-
ally be transferred to another during an interaction.49,50 Much of this 
transfer has been shown to occur through unconscious mimicry.29 
In other words, a frown displayed on a patient's face may influence 
an observer to unconsciously frown as well and a smile can do just 
the same. The contagious nature of emotions can become even 
more amplified when individuals are in frequent contact with one 
another.51 If this is the case, masks have the potential to amplify the 
transfer of bad moods by highlighting the glabellar region while it 
is contracted and forming the most dominant part of the frown. By 
redirecting our eyes to the glabella while hiding the mouth, masks 
may intercept the perception of non-negative facial expressions (ie 
surprise or confidence) that often require both glabella and mouth 
regions to be seen to fully interpret that particular expression.52 
Negative emotions such as anger or sadness are much more pro-
nounced and dependent via glabella only.34 This is where BTX may 
play an incredibly effective role in diminishing negative emotional 
perceptions and negative facial feedback that may otherwise lead to 
the contagious spread of a bad mood.

Patients with BTX-induced paralysis to glabellar muscles have 
been shown to feel more attractive, exhibit higher self-esteem, 
confidence, and increased comfort and sociability with others, and 
report overall increased happiness.53,54 These effects are likely at-
tributed to patients’ improved self-perceptions as they view them-
selves in a mirror, but also due to embodied emotion via direct 
afferent feedback. In the setting of a mask, BTX may help to offset 
the negative emotions that frowning would otherwise add to a mask-
wearer that may not feel obligated to smile, as discussed previously, 
and that regularly finds him or herself in public settings that today 
often bring out emotions of fear and caution which produce negative 
facial expressions as a result. If BTX can bring about positive emo-
tions and prevent the formation or severity of negative emotions 
among patients, due to the contagious nature of facial expressions, 
BTX’s positive effects should be mirrored by the people they come 
in contact with. In an analysis of 1000 survey responses, on average, 
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the public perceived patients treated with BTX to some of the most 
commonly treated sites including the glabella, as significantly more 
attractive, trustworthy, intelligent, youthful, naturally beautiful, 
and likeable than prior to treatment. These patients were also more 
likely to be invited to social events and asked out on a date follow-
ing treatment with BTX.55 This demonstrates that BTX-induced 
paralysis to the muscles of the glabella positively impacts the way 
in which observers emotionally perceive treated patients. Overall, 
public perception of negative emotions in BTX-treated patients may 
be diminished after GL treatment.56-58

With prolonged societal use of mask-wearing and the contagious 
nature of frowning, society may experience an increase in the ex-
pression of negative emotions among the general population and in 
the incidence of depression and depression-related disorders. If the 
cause is in fact due to mask-wearing and visual misinterpretation of 
facial expressions, then this is an issue that aesthetics may be able to 
solve, particularly with the use of BTX. A growing number of studies 
have demonstrated BTX’s effectiveness in treating major depressive 
disorder and depression-like symptoms. The treatment of the GLs 
by BTX to inhibit frowning has been shown to significantly reduce 
the symptoms of depression across numerous case series and ran-
domized controlled trials.34,59-62 In a large-scale meta-analysis of 
134 subjects, response and remission rates were shown to be 8.3 
and 4.6 times higher, respectively, among patients treated with BTX 
compared to those treated with placebo.63 In congruence with the 
FFH, if a patient cannot frown, negative emotions such as anger, fear, 
and sadness are not strengthened by the afferent feedback pathway, 
and mood improves.

BTX-induced reduction in frowning improves interactions and re-
lationships with others. For example, if someone making a sales call 
is frowned at by their prospect, this may indicate to the salesperson 
that their prospect is not appeased by their presentation. In turn, the 
negative feedback from the facial expression of the prospect may 
result in a frown by the salesperson in response and thus decrease 
their likelihood of making a sale.64 BTX may therefore improve our 
interactions in both our personal lives and business encounters by 
helping patients be perceived as more positive and approachable to 
others. These characteristics are critical to productive and success-
ful individuals and in developing positive and successful relation-
ships with others whether personal, romantic, or business-oriented 
and beyond.65,66 As more research is published in support of BTX’s 
positive effects in the workplace, companies may consider paying 
for employees to undergo BTX injections. The contagious nature of 
facial expressions makes BTX’s induction of positive emotions even 
more potent as its effect reaches more than just the patient, but 
those that patients interact with.

While numerous studies have explored GL treatment on mood, 
only a few small studies have explored LCL treatment on mood. It 
has been shown that while treating the GLs alone does improve 
mood, treating the GLs and LCLs together may actually cancel out 
the expected positive effects on mood, resulting in no change from 
baseline.38 Preventing the display of a Duchenne smile by treat-
ing the LCLs has been shown to blunt positive emotions among 

patients. Additionally, the display of a non-Duchenne smile to 
one's peers is typically interpreted as disingenuous and may re-
sult in fewer genuine smiles being directed back at the patient.37,67 
While wearing a mask, this effect may be even more pronounced. 
When the lower half of the face is completely covered, it leaves 
only the eyes to communicate the positive emotive gesture of 
smiling. In this setting, treating the LCLs then makes the display 
of any smile virtually impossible. While masked individuals can still 
form the half of a smile that utilizes the mouth, these individu-
als will likely experience inhibited internalization of the positive 
emotion attempting to be expressed when they are additionally 
treated with BTX to the LCLs. The mask likely inhibits this afferent 
feedback even further by decreasing a patient's motivation to form 
the bottom half of a particular facial expression when interacting 
with others since this half is blocked from sight anyway. Thus, with 
regard to emotional processing, treating the glabella may have 
largely positive effects while treating the lateral canthal area may 
have principally negative effects that are likely only heightened 
with mask-wearing.38

5  | CONCLUSIONS AND CONSIDER ATIONS 
FOR THE FUTURE

COVID-19 brought to the world more than just widespread disease 
but also a radical change in human psychosocial dynamics and com-
munication. Just as cell phones function as a semi-permanent ac-
cessory to our hands or pockets, masks now function in the same 
manner on our faces. By cutting the visual surface area of our faces 
in half, masks make it incredibly challenging to display and perceive 
each other's facial expressions which are critical and necessary com-
ponents of social interaction as they help individuals to modify their 
behavior in order to align with social communication and behavioral 
norms.

As the widespread societal adoption of masks continues, it bears 
the question of what the long-term effects on facial recognition and 
nonverbal communication will be. As emotional expressions are in-
tercepted, so too may be our ability to practice facial mimicry and 
recognize or describe one's own emotions and the emotions of oth-
ers, which is referred to as alexithymia.68 In an alexithymic society, 
we would expect our emotions to be flatter, less intense, and less 
reactionary to the emotional facial expressions communicated to 
each other on a daily basis. If this is the case, COVID-19 brings with 
it not only a pandemic of global health but a pandemic of emotional 
communication as well. In a society in which communication has 
historically been 55% facial, it becomes crucial to find solutions to 
our diminished ability to communicate in a positive manor via facial 
expressions that are hidden under a mask barrier. Botulinum toxin 
injection offers a very realistic and practical solution.69

Fortunately, the half of the face that is still exposed even with 
a mask happens to include the most common target of BTX, the 
glabella, which is responsible for the production of negative emo-
tions by forming the frown. Although one of the key players in the 
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formation of a smile and the display of positive emotions, the mouth, 
is hidden behind a mask, we can still eliminate the display of nega-
tive emotions with BTX by targeting the glabella. Treatment of frown 
lines offers a significant advantage over the treatment of crow's feet 
in this day and age because it inhibits the display of negative emo-
tions while treatment of LCLs inhibits the only half of a Duchenne 
(or full) smile that is able to be displayed since the mouth is blocked 
by a mask. Research has shown that BTX-induced paralysis of the 
glabella has increased the feeling of positive emotions among pa-
tients themselves both by improving patient mood and inhibition of 
depression. These effects are attributed not only to aesthetic effect, 
but through direct afferent feedback to the brain as well. Since the 
display of emotions through facial expression including frowning 
is contagious, BTX seems to show promise for improving the emo-
tional perception of patients with BTX-induced glabellar paralysis by 
observers as well.

Society may need to continue to adapt to the advent of 
mask-wearing in ways that minimize the psychosocial impact it 
induces. Companies like ClearMask™ may offer a novel solution 
through the development of the first transparent mask that provides 
full-face visibility.70 If widespread daily use of masks continue, the 
hope is that new innovations such as this one will allow us to no 
longer hide our faces behind a mask and to once again be able to 
appreciate the full aesthetic effects that BTX offers to millions of 
patients nation-wide.71 For now, BTX seems to offer a promising role 
as a powerful psychosocial therapeutic, a function that, while often 
overlooked, has long-accompanied its use as a classic aesthetic since 
its inception.

ORCID
Mark S. Nestor   https://orcid.org/0000-0002-8978-7932 

R E FE R E N C E S
	 1.	 Von Piekartz H, Mohr G. Reduction of head and face pain by 

challenging lateralization and basic emotions: a proposal for fu-
ture assessment and rehabilitation strategies. J Man Manip Ther. 
2014;22(1):24-35.

	 2.	 Mandal FB. Nonverbal communication in humans. J Hum Behav Soc 
Environ. 2014;24(4):417-421.

	 3.	 Chen C, Crivelli C, Garrod O, Fernandez-Dols J-M, Schyns P, Jack 
R. Facial expressions of pain and pleasure are highly distinct. J Vis. 
2016;16(12):210.

	 4.	 Ekman P, Davidson RJ, Friesen WV. The Duchenne smile: emo-
tional expression and brain physiology: II. J Pers Soc Psychol. 
1990;58(2):342-353.

	 5.	 American Medical Association. Factsheet: State action related to 
delay and resumption of “elective” procedures during COVID-19 
pandemic State directives ordering a delay. https://www.ama-assn.
org/syste​m/files/​2020-06/state​-elect​ive-proce​dure-chart.pdf. 
Accessed June 6, 2020.

	 6.	 Chang BL, Wilson AJ, Taglienti AJ, Chang CS, Folsom N, Percec I. 
Patient perceived benefit in facial aesthetic procedures: FACE-Q as 
a tool to study botulinum toxin injection outcomes. Aesthet Surg J. 
2016;36(7):810-820.

	 7.	 CDC. Cases in the U.S. June 2020. https://www.cdc.gov/coron​
aviru​s/2019-ncov/cases​-updat​es/cases​-in-us.html. Accessed June 
28, 2020.

	 8.	 Global cases of covid 19 - Google Search. https://www.google.
com/searc​h?q=globa​l+cases​+of+covid​+19&rlz=1C1CH​BF_enUS7​
79US7​79&oq=globa​l+cases​+&aqs=chrome.0.0j69i​57j0l6.2899j​
0j7&sourc​eid=chrom​e&ie=UTF-8. Accessed June 28, 2020.

	 9.	 Kandasamy M. Perspectives for the use of therapeutic Botulinum 
toxin as a multifaceted candidate drug to attenuate COVID-19. Med 
Drug Discov. 2020;6:100042.

	10.	 Lauer SA, Grantz KH, Bi Q, et al. The incubation period of coro-
navirus disease 2019 (COVID-19) from publicly reported con-
firmed cases: estimation and application. Ann Intern Med. 
2020;172(9):577-582.

	11.	 Wang D, Hu BO, Hu C, et al. Clinical characteristics of 138 hospi-
talized patients with 2019 novel coronavirus-infected pneumonia in 
Wuhan, China. JAMA. 2020;323(11):1061-1069.

	12.	 Huang C, Wang Y, Li X, et al. Clinical features of patients in-
fected with 2019 novel coronavirus in Wuhan. China. Lancet. 
2020;395(10223):497-506.

	13.	 Fauci AS, Clifford Lane H, Redfield RR. Covid-19 — navigating the 
uncharted. N Engl J Med. 2020;382(13):1268-1269.

	14.	 Cheng KK, Lam TH, Leung CC. Wearing face masks in the commu-
nity during the COVID-19 pandemic: altruism and solidarity. Lancet. 
2020. https://doi.org/10.1016/S0140​-6736(20)30918​-1

	15.	 Carbon C-C. The psychology of wearing face masks in times of the 
COVID-19. Pandemic. 2020. https://doi.org/10.2139/ssrn.3584834

	16.	 Desai AN, Aronoff DM. Masks and coronavirus disease 2019 
(COVID-19). JAMA. 2020;323(20):2103.

	17.	 Ekman P, Friesen WV. Constants across cultures in the face and 
emotion. J Pers Soc Psychol. 1971;17(2):124-129.

	18.	 Guo K. Holistic gaze strategy to categorize facial expression of 
varying intensities. PLoS One. 2012;7(8):e42585.

	19.	 Esteves F, Ohman A. Masking the face: recognition of emotional fa-
cial expressions as a function of the parameters of backward mask-
ing. Scand J Psychol. 1993;34(1):1-18.

	20.	 Wegrzyn M, Vogt M, Kireclioglu B, Schneider J, Kissler J. Mapping 
the emotional face. How individual face parts contribute to suc-
cessful emotion recognition. PLoS One. 2017;12(5):e0177239.

	21.	 Gosselin F, Schyns PG. Bubbles: a technique to reveal the use of in-
formation in recognition tasks. Vision Res. 2001;41(17):2261-2271.

	22.	 Schyns PG, Bonnar L, Gosselin F. Show me the features! 
Understanding recognition from the use of visual information. 
Psychol Sci. 2002;13(5):402-409.

	23.	 Roberson D, Kikutani M, Döge P, Whitaker L, Majid A. Shades of 
emotion: what the addition of sunglasses or masks to faces reveals 
about the development of facial expression processing. Cognition. 
2012;125(2):195-206.

	24.	 Kotsia I, Buciu I, Pitas I. An analysis of facial expression recog-
nition under partial facial image occlusion. Image Vis Comput. 
2008;26(7):1052-1067.

	25.	 James W. The principles of psychology. vol. 2. NY, USA: Henry holt 
and Company; 1890.

	26.	 Adelmann PK, Zajonc RB. Facial efference and the experience of 
emotion. Annu Rev Psychol. 1989;40:249-280.

	27.	 Vaughan KB, Lanzetta JT. Vicarious instigation and conditioning of 
facial expressive and autonomic responses to a model’s expressive 
display of pain. J Pers Soc Psychol. 1980;38(6):909-923.

	28.	 Teasdale JD, Bancroft J. Manipulation of thought content as a de-
terminant of mood and corrugator electromyographic activity in 
depressed patients . J Abnorm Psychol. 1977;86(3):235-241.

	29.	 Seibt B, Mühlberger A, Likowski KU, Weyers P. Facial mimicry in its 
social setting. Front Psychol. 2015;6:1122.

	30.	 Dimberg U, Thunberg M. Rapid facial reactions to emotional facial 
expressions. Scand J Psychol. 1998;39(1):39-45.

	31.	 Korb S, Grandjean D, Scherer KR. Timing and voluntary suppression 
of facial mimicry to smiling faces in a Go/NoGo task—an EMG study. 
Biol Psychol. 2010;85(2):347-349.

https://orcid.org/0000-0002-8978-7932
https://orcid.org/0000-0002-8978-7932
https://www.ama-assn.org/system/files/2020-06/state-elective-procedure-chart.pdf
https://www.ama-assn.org/system/files/2020-06/state-elective-procedure-chart.pdf
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html
https://www.google.com/search?q=global%2Bcases%2Bof%2Bcovid%2B19&rlz=1C1CHBF_enUS779US779&oq=global%2Bcases%2B&aqs=chrome.0.0j69i57j0l6.2899j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=global%2Bcases%2Bof%2Bcovid%2B19&rlz=1C1CHBF_enUS779US779&oq=global%2Bcases%2B&aqs=chrome.0.0j69i57j0l6.2899j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=global%2Bcases%2Bof%2Bcovid%2B19&rlz=1C1CHBF_enUS779US779&oq=global%2Bcases%2B&aqs=chrome.0.0j69i57j0l6.2899j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=global%2Bcases%2Bof%2Bcovid%2B19&rlz=1C1CHBF_enUS779US779&oq=global%2Bcases%2B&aqs=chrome.0.0j69i57j0l6.2899j0j7&sourceid=chrome&ie=UTF-8
https://doi.org/10.1016/S0140-6736(20)30918-1
https://doi.org/10.2139/ssrn.3584834


2160  |     NESTOR et al.

	32.	 Müller-Pinzler L, Krach S, Krämer UM, Paulus FM. The social neu-
roscience of interpersonal emotions. Social Behavior from Rodents 
to Humans. Curr Top Behav Neurosci. 2016:241-256. https://doi.
org/10.1007/7854_2016_437

	33.	 Cohn JE, Greco TM. Advanced techniques for the use of neurotox-
ins in non-surgical facial rejuvenation. Aesthetic Plast Surg. 2020. 
https://doi.org/10.1007/s0026​6-020-01691​-5

	34.	 Wollmer MA, de Boer C, Kalak N, et al. Facing depression with 
botulinum toxin: a randomized controlled trial. J Psychiatr Res. 
2012;46(5):574-581.

	35.	 Pessa JE, Zadoo VP, Garza PA, Adrian EK Jr, Dewitt AI, Garza JR. 
Double or bifid zygomaticus major muscle: anatomy, incidence, and 
clinical correlation. Clin Anat. 1998;11(5):310-313.

	36.	 Carruthers A, Bruce S, Cox SE, Kane MAC, Lee E, Gallagher CJ. 
OnabotulinumtoxinA for treatment of moderate to severe crow’s 
feet lines: a review. Aesthet Surg J. 2016;36(5):591-597.

	37.	 Gunnery SD, Ruben MA. Perceptions of Duchenne and non-
Duchenne smiles: a meta-analysis. Cogn Emot. 2016;30(3):501-515.

	38.	 Lewis MB. The interactions between botulinum-toxin-based facial 
treatments and embodied emotions. Sci Rep. 2018;8(1). https://doi.
org/10.1038/s4159​8-018-33119​-1

	39.	 DeSantis M. The big droop: What’s happening with botox in quar-
antine? Evening Standard. https://www.stand​ard.co.uk/insid​er/
style/​how-long-does-botox​-last-a4441​146.html. Published May 
15, 2020. Accessed June 9, 2020.

	40.	 Steven Levine as told to Alyssa Shelasky. The Ultra-Rich Are 
Begging for Plastic Surgery in Isolation. The Cut. https://www.
thecut.com/2020/05/dr-steve​n-levin​e-on-plast​ic-surge​ry-durin​
g-quara​ntine.html. Published May 18, 2020. Accessed June 9, 2020.

	41.	 Dickson EJ. Rolling stone. 2020. https://www.rolli​ngsto​ne.com/
cultu​re/cultu​re-featu​res/botox​-lip-fille​rs-quara​ntine​-influ​encer​
-coron​aviru​s-lockd​own-98703​5/. Accessed June 9, 2020.

	42.	 Kilbane B. There’s a Pandemic Happening, So Why Are People Still 
Requesting Botox Appointments at Their Homes? Allure. https://
www.allure.com/story/​beaut​y-profe​ssion​als-house​-calls​-reque​
sts-covid19. Published April 17, 2020. Accessed June 9, 2020.

	43.	 CDC. Coronavirus Disease 2019 (COVID-19). Centers for Disease 
Control and Prevention. https://www.cdc.gov/coron​aviru​s/2019-
ncov/hcp/ambul​atory​-care-setti​ngs.html. Published May 28, 2020. 
Accessed June 9, 2020.

	44.	 Baird-Remba R. How Doctor’s Offices Have Weathered the COVID-
19 Pandemic. Commercial Observer. https://comme​rcial​obser​ver.
com/2020/06/how-docto​rs-offic​es-have-weath​ered-the-covid​
-19-pande​mic/. Published June 8, 2020. Accessed June 9, 2020.

	45.	 Fagenson Z. Florida offers drive-through Botox to quarantined res-
idents. Reuters. https://www.reute​rs.com/artic​le/us-healt​h-coron​
aviru​s-usa-botox​-idUSK​BN23B1GZ. Published June 4, 2020. 
Accessed June 9, 2020.

	46.	 Moore C, Barresi J. The role of second-person information in the 
development of social understanding. Front Psychol. 2017;8:1667.

	47.	 Parkinson B, Illingworth S. Guilt in response to blame from others. 
Cogn Emot. 2009;23(8):1589-1614.

	48.	 Van Kleef GA. How emotions regulate social life: the emotions as social 
information (EASI) model. Curr Dir Psychol Sci. 2009;18(3):184-188.

	49.	 Wild B, Erb M, Eyb M, Bartels M, Grodd W. Why are smiles conta-
gious? An fMRI study of the interaction between perception of fa-
cial affect and facial movements. Psychiatry Res. 2003;123(1):17-36.

	50.	 Wood A, Rychlowska M, Korb S, Niedenthal P. Fashioning the face: 
sensorimotor simulation contributes to facial expression recogni-
tion. Trends Cogn Sci. 2016;20(3):227-240.

	51.	 Is a Bad Mood Contagious? Scientific American. 2012. https://doi.
org/10.1038/scien​tific​ameri​canmi​nd071​2-72a

	52.	 Griffiths PE. What emotions really are: the problem of psychological 
categories. London, UK: University of Chicago Press; 2008.

	53.	 Singh C, Dulku A, Haq A, Bhatti T, Bhatti A. Why do females use 
botulinum toxin injections? J Cutan Aesthet Surg. 2015;8(4): 
236-238.

	54.	 Sommer B, Zschocke I, Bergfeld D, Sattler G, Augustin M. 
Satisfaction of patients after treatment with botulinum toxin for 
dynamic facial lines. Dermatol Surg. 2003;29(5):456-460.

	55.	 Gray R, Lu SM, How SD. Does the public perceive a patient after 
treatment with minimally invasive cosmetics? plastic and recon-
structive surgery-global. Open. 2019;7:10.

	56.	 Dessy LA, Fallico N, Mazzocchi M, Scuderi N. Botulinum toxin for 
glabellar lines: a review of the efficacy and safety of currently avail-
able products. Am J Clin Dermatol. 2011;12(6):377-388.

	57.	 Yamauchi PS. Selection and preference for botulinum toxins in the 
management of photoaging and facial lines: patient and physician 
considerations. Patient Prefer Adherence. 2010;4:345-354.

	58.	 Charles Finn J, Cox SE, Earl ML. Social implications of hyperfunc-
tional facial lines. Dermatol Surg. 2003;29(5):450-455.

	59.	 Finzi E, Rosenthal NE. Treatment of depression with onabotuli-
numtoxinA: a randomized, double-blind, placebo controlled trial. J 
Psychiatr Res. 2014;52:1-6.

	60.	 Reichenberg JS, Hauptman AJ, Robertson HT, et al. Botulinum 
toxin for depression: does patient appearance matter? J Am Acad 
Dermatol. 2016;74(1):171-173.e1.

	61.	 Magid M, Finzi E, Kruger T, et al. Treating depression with botu-
linum toxin: a pooled analysis of randomized controlled trials. 
Pharmacopsychiatry. 2015;48(6):205-210.

	62.	 Hexsel D, Brum C, Siega C, et al. Evaluation of self-esteem and 
depression symptoms in depressed and nondepressed subjects 
treated with onabotulinumtoxina for glabellar lines. Dermatol Surg. 
2013;39(7):1088-1096.

	63.	 Parsaik AK, Mascarenhas SS, Hashmi A, et al. Role of botulinum 
toxin in depression. J Psychiatr Pract. 2016;22(2):99-110.

	64.	 Lampton B. How your Facial Expressions Affect Your Business 
Relationships. 2010. https://www.busin​esskn​owhow.com/growt​h/
facia​l-expre​ssions.htm. Accessed June 12, 2020.

	65.	 Miles LK. Who is approachable? J Exp Soc Psychol. 
2009;45(1):262-266.

	66.	 Spreitzer GM. Leadership development lessons from positive orga-
nizational studies. Organ Dyn. 2006;35(4):305-315.

	67.	 Soussignan R. Duchenne smile, emotional experience, and auto-
nomic reactivity: a test of the facial feedback hypothesis. Emotion. 
2002;2(1):52-74.

	68.	 Kano M, Fukudo S, Gyoba J, et al. Specific brain processing of fa-
cial expressions in people with alexithymia: an H2 15O-PET study. 
Brain. 2003;126(Pt 6):1474-1484.

	69.	 Lapakko D. Communication is 93% nonverbal: an urban legend pro-
liferates. CTAMJ. 2007;34(1):2.

	70.	 ClearMask. https://www.thecl​earma​sk.com/product. Accessed 
June 10, 2020.

	71.	 American Society of Plastic Surgeons. Americans Spent More than 
$16.5 Billion on Cosmetic Plastic Surgery in 2018. American Society 
of Plastic Surgeons. https://www.plast​icsur​gery.org/news/press​
-relea​ses/ameri​cans-spent​-more-than-16-billi​on-on-cosme​tic-plast​
ic-surge​ry-in-2018. Published April 10, 2019. Accessed April 13, 
2020.

How to cite this article: Nestor MS, Fischer D, Arnold D. 
“Masking” our emotions: Botulinum toxin, facial expression, 
and well-being in the age of COVID-19. J Cosmet Dermatol. 
2020;19:2154–2160. https://doi.org/10.1111/jocd.13569

https://doi.org/10.1007/7854_2016_437
https://doi.org/10.1007/7854_2016_437
https://doi.org/10.1007/s00266-020-01691-5
https://doi.org/10.1038/s41598-018-33119-1
https://doi.org/10.1038/s41598-018-33119-1
https://www.standard.co.uk/insider/style/how-long-does-botox-last-a4441146.html
https://www.standard.co.uk/insider/style/how-long-does-botox-last-a4441146.html
https://www.thecut.com/2020/05/dr-steven-levine-on-plastic-surgery-during-quarantine.html
https://www.thecut.com/2020/05/dr-steven-levine-on-plastic-surgery-during-quarantine.html
https://www.thecut.com/2020/05/dr-steven-levine-on-plastic-surgery-during-quarantine.html
https://www.rollingstone.com/culture/culture-features/botox-lip-fillers-quarantine-influencer-coronavirus-lockdown-987035/
https://www.rollingstone.com/culture/culture-features/botox-lip-fillers-quarantine-influencer-coronavirus-lockdown-987035/
https://www.rollingstone.com/culture/culture-features/botox-lip-fillers-quarantine-influencer-coronavirus-lockdown-987035/
https://www.allure.com/story/beauty-professionals-house-calls-requests-covid19
https://www.allure.com/story/beauty-professionals-house-calls-requests-covid19
https://www.allure.com/story/beauty-professionals-house-calls-requests-covid19
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ambulatory-care-settings.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ambulatory-care-settings.html
https://commercialobserver.com/2020/06/how-doctors-offices-have-weathered-the-covid-19-pandemic/
https://commercialobserver.com/2020/06/how-doctors-offices-have-weathered-the-covid-19-pandemic/
https://commercialobserver.com/2020/06/how-doctors-offices-have-weathered-the-covid-19-pandemic/
https://www.reuters.com/article/us-health-coronavirus-usa-botox-idUSKBN23B1GZ
https://www.reuters.com/article/us-health-coronavirus-usa-botox-idUSKBN23B1GZ
https://doi.org/10.1038/scientificamericanmind0712-72a
https://doi.org/10.1038/scientificamericanmind0712-72a
https://www.businessknowhow.com/growth/facial-expressions.htm
https://www.businessknowhow.com/growth/facial-expressions.htm
https://www.theclearmask.com/product
https://www.plasticsurgery.org/news/press-releases/americans-spent-more-than-16-billion-on-cosmetic-plastic-surgery-in-2018
https://www.plasticsurgery.org/news/press-releases/americans-spent-more-than-16-billion-on-cosmetic-plastic-surgery-in-2018
https://www.plasticsurgery.org/news/press-releases/americans-spent-more-than-16-billion-on-cosmetic-plastic-surgery-in-2018
https://doi.org/10.1111/jocd.13569

