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Abstract
Background In COVID-19 pandemics days, wearing facial mask in public places has become obligatory to prevent the virus 
spread. In addition to its valuable protection, wearing facial mask can affect verbal communication in an adverse fashion 
and makes mutual understanding difficult. This happens because the mask eliminates the positive effect of the lip-reading 
phenomenon in direct communications. The mirror neuron system is responsible for automatic imitation, associative sequence 
learning, and motor mimicry. This system is a strong candidate justifying an unexpected action described in this article.
Purpose Taking the facial mask off, to help the listener understanding better is a normal reaction. However, unexpectedly, one 
does the same as the listener when he/she is unable to comprehend the speaker. Herein, we suggest a hypothesis proposing 
the basic role of Mirror neuron system in this action. Most of the research on these cells have been conducted on monkeys, 
where the researchers observed that, these neuron discharge pulses both when a monkey performs an action and when it 
observes another monkey or a person committing the similar action.
Conclusion The driving mechanism of an unanticipated action of taking off mask while listening to a speaker is emphasized 
in this paper. Herein, we try to clarify how we came up with the idea that mirror neuron system drives a surprising action 
observed in COVID-19 pandemics days. As a result, we suggest possible clinical studies to verify our hypothesis.
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The COVID-19 (coronavirus) outbreak was first identified 
in December 2019 in Wuhan, China. Later on March 12th 
2020, WHO (World Health Organization) announced this 
outbreak as a pandemic [1]. Thereafter, wearing face masks, 
social distancing, and frequent hand washing were highly 
recommended as effective preventive acts. Due to its dou-
ble duty protection, more than 50 countries have enforced 
compulsory face mask policies in public areas. However, 
if used thoughtlessly, the masks can also cause undesired 
side effects. While masks save lives, they also create social 
challenges like verbal communication difficulties which 
are more considerable for people suffering from hearing 

impairment. In cases that verbal communication cannot be 
fully effective (e.g. in crowded environments, in areas with 
high noise level, or for people with hearing disabilities) the 
brain employs the lip-reading mechanism to improve the 
communication.

Nowadays, cloth masks that people wear in public areas 
are major obstacles to lip-reading. Transparent face masks 
and face shields are available alternatives to cloth face masks 
providing the possibility of lip-reading. Unfortunately, they 
do not provide adequate protection from COVID-19 and are 
not currently approved as a substitute for cloth masks [2].

As wearing non-transparent facial masks has become 
rather common in pandemic days, whenever an audience 
cannot understand one’s message, the speaker takes off 
his/her mask to add the lip-reading assistance to the com-
munication. This is a very logical and expected reaction. 
However, some people take their masks off even when they 
cannot understand others’ meaning which is quite surprising. 
This is unexpected, because taking off the listener’s mask 
does not have any influence on delivering speech.
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Herein, we support the hypothesis that this reaction is a 
result of the MNS (mirror neuron system) response.

MNS, a group of neurons in parietal and premotor cor-
tex, were first discovered by Giacomo Rizollatti observing a 
family of monkeys named Macaques [3]. These neurons dis-
charge not only when the monkey does a particular action, 
but also when it observes another individual, either mon-
key or human, doing a similar action (for example eating a 
banana) [4]. Another example is contagious yawning [5] or 
body movement during computer games, such as pressing 
the foot on the ground when braking in racing video games 
or bending the body in the same direction as in the car turns. 
All these unconscious reactions are rooted in MNS perfor-
mance. MNS is required for both understanding the actions 
of others and arranging own actions [6]. It is believed to 
encode properties of an observed action and code a con-
nection between action and observation. For instance, some 
neurons may code motor parameters, others may code goals 
or even both [7]. Heyes suggests MNS as a key explaining 
a number of social behaviors such as reading minds and 
imitation [8].

As one observes that, as a listener, he/she understands the 
speech better if the speaker takes off his/her mask, he/she 
(the listener) correlates taking off mask with conversation 
improvement. MNS also drives him/her to take off the mask 
even when he/she is a speaker in an ineffective conversation.
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