
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/329946601

Facial emotion recognition after cosmetic Botulinum toxin injection

Article  in  Romanian Journal of Neurology/ Revista Romana de Neurologie · September 2018

DOI: 10.37897/RJN.2018.3.2

CITATION

1
READS

634

3 authors:

Kaveh Shafiee

Kerman University of Medical Sciences

15 PUBLICATIONS   0 CITATIONS   

SEE PROFILE

Behnaz Sedighi

Kerman University of Medical Sciences

47 PUBLICATIONS   466 CITATIONS   

SEE PROFILE

Amir Sherafat

Shahid Sadoughi University of Medical Sciences and Health Services

4 PUBLICATIONS   0 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Behnaz Sedighi on 03 December 2020.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/329946601_Facial_emotion_recognition_after_cosmetic_botulinum_toxin_injection?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/329946601_Facial_emotion_recognition_after_cosmetic_botulinum_toxin_injection?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kaveh-Shafiee-2?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kaveh-Shafiee-2?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kerman_University_of_Medical_Sciences?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Kaveh-Shafiee-2?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Behnaz-Sedighi?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Behnaz-Sedighi?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kerman_University_of_Medical_Sciences?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Behnaz-Sedighi?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Amir-Sherafat?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Amir-Sherafat?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Shahid_Sadoughi_University_of_Medical_Sciences_and_Health_Services?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Amir-Sherafat?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Behnaz-Sedighi?enrichId=rgreq-40c53b4c73ff72792db45f7979461b19-XXX&enrichSource=Y292ZXJQYWdlOzMyOTk0NjYwMTtBUzo5NjQ3MzY5NTkxMzE2NDhAMTYwNzAyMjYyMzUzNw%3D%3D&el=1_x_10&_esc=publicationCoverPdf


ROMANIAN JOURNAL OF NEUROLOGY – VOLUME XVII, NO. 3, 2018 133

FACIAL EMOTION RECOGNITION AFTER COSMETIC 
BOTULINUM TOXIN INJECTION

Kaveh Shafiei1, Behnaz Sedighi2, Amir Sherafat3

1Neurology research center, Shafa Hospital, Kerman University of Medical Sciences, Kerman, Iran 
2Department of Neurology, Kerman University of Medical sciences, Kerman, Iran
3Department of Neurology, Kerman University of Medical sciences, Kerman, Iran

ABSTRACT
Objective. Our understanding of emotions express foster by facial muscle mimicry. By this mechanism, it is hypoth-
esized that cosmetic injections of Botulinum toxin (BTX) into facial muscles and its temporary paralysis of them might 
impair emotion simulation on the face and lead to attenuate its recognition. 
Material and methods. Our study was a before and after study on the subject who came for cosmetic injection of 
BTX. The Multimodal Emotion Recognition test (MERT) conducted at there sessions: before, at 8th and 20th week 
after injection. Our primary study endpoint was changing in the MERT’s mean score. We also compare the score 
based on different presented modalities. 
Results. 68 volunteers enrolled in our study. The MERT score changed at the 20th week after BTX injection compared 
to baseline. 
Conclusion and discusion. We provide additional arguments in favour of theories asserting that altered facial ex-
pression could affect the recognition of emotions.
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INTRODUCTION

We as human are emotional species. Emotions 
are the foundation for our proper social interaction. 
Because of that, our brain continuously involves in 
perception, recognition and expression of feelings. 
Most of our non-verbal communications expressed 
on our faces (1). This also leads to appropriate rec-
ognition of the emotion expressed by the others 
with whom we are communicating and ensures fa-
vourable social interactions (2-4). Even Darwin 
considered this topic in the 19th century. He sug-
gested that the human ability to express and under-
stand emotions is an innate and genetically deter-
mined ability and are universal among all human 
regardless of factors such as social, gender or edu-
cation (5).

One way that helps us understand the meaning 
of others feelings is by simulating them in our 
minds and then trying to imitate them on our face. 

It is the basis of so-called the “embodies simulation 
theory”. Based on this theory, our understanding of 
emotions express foster by facial muscle mimicry 
(6,7). The tendency to miming the facial emotions 
expressed by the others, makes a feedback between 
proprioception and central motor brain networks 
and help us understand clues displayed by the send-
er (8,9). In this context, impaired emotion simula-
tion on the face might lead to attenuate its recogni-
tion. Interestingly, Even remembering past emotions 
probably are infl uenced by how expressed on our 
face (10). Wiliman James said in 19th century: 
“Refuse to express a passion, and it dies” (11).

Anger, fear, sadness, disgust, surprise and hap-
piness are six basic emotions which are universal 
across different cultures and expresse through con-
tractions in facial muscles such a: the Corrugators, 
Procerus and Frontalis. These muscles have the 
pivotal role not only in expressing, but also under-
standings emotions (2,12). Many prominent neu-
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ropsychiatrists, such as Paul Ekman, studied differ-
ences in the facial emotion recognition and 
expression in many different and unrelated cultures 
around the word from the US to the remote area as 
New Guinea. Ekman once quoted that: ‘‘Can there 
be emotion without facial expression?’’ referring 
the powerful role of facial muscle in emotional ex-
pression and recognition (13).

The human’s brain uses same neuronal networks 
and mechanisms in perception, recognition and ex-
pression of emotions. It seems that almost all brain 
regions are involved in facial emotion recognition 
and expression. Seeing a face activates many re-
gions of our brain. The Calcarian, Fusiform gyrus 
and Superior temporal lobe are our primary recep-
tive areas. Amygdala, Orbitofrontal, Insular and 
Cingulate cortex translate that perception to emo-
tional experience and infl uence the autonomic sys-
tem outfl ow. Conceptual knowledge and proper 
action toward perceived emotion governed by 
higher cortical area such as prefrontal and soma-
tosensory cortexes. That higher cortical functions 
enable us to feel empathy towards others emotional 
experiences and make as what we are as a human 
(8).

The brain’s perceptive and expressive neuronal 
network work together to improve our understand-
ing of emotion. Whenever we encounter an ex-
pressed emotion in others, like fear, disgust or an-
gry, brain regions which control the expression of 
the same emotion activate in ourself brain. To put it 
another word, whenever we see someone smile at 
us, we unconsciously smile or by feeling pain in 
other faces, the same muscle in our face contract. 
This simulation helps us to understand and cope 
better with that expressed emotion.

Aesthetic application of the Botulinum toxin 
(BTX) into forehead muscle is the most perform 
cosmetic procedures in the United state and proba-
bly around the world. It has few side effects and 
high patients satisfaction. Localised injections with 
BTX induces a temporary denervation and paraly-
sis of facial muscles by blocking acetylcholine re-
lease at the neuromuscular junction (2). The local-
ised facial muscle weakness could persist for up to 
6 months after injection (14). The fact is that facial 
muscles involved in the simulating emotions like 
anger, fear, or sadness, are paralysed by this proce-
dure. This effect brings up the question whether by 

paralysing these muscles, the patient’s ability to 
recognising other facial emotion reduces or not? 

A few studies have already shown that there are 
some neuropsychiatric changes after BTX injection 
in the facial muscles and even improving mood in 
depressed patients (14-16). In a randomised clini-
cal trial by M.A. Wollmer in 2012, Depression at-
tenuated in subjects who underwent treatment of 
glabellar frown lines with BTX (17). David. A, et 
al. also showed that the cosmetic injection of BTX 
interrupts emotional language processing (18).

Converting cognitive, purely psychic and sub-
jective human experiences, like emotions, to objec-
tive, measurable and neurobiological things is a 
tremendous neuropsychiatric scientifi c achieve-
ment during past 40 years. Our understanding on 
this subject has explosively expanded in past few 
decades by advances in the neuropsychiatric tests 
(such as the Ekman 360 and the Multimodal Emo-
tion Recognition Test – MERT) and the brain imag-
ing techniques (Functional MRI and Magnetoen-
cephalography (MEG). 

The Swiss centre for affective science at the 
University of Geneva has developed the MERT. 
During this 45 minutes, test participants asked to 
choose the emotion presented by actors in different 
modalities (still picture, video only, audio only and 
audio-visual). At the end of each session, sum 
scores calculated for each format as well as a total 
score for the whole test (expressed in % correct). In 
the videos, actors use a standard pseudo-linguistic 
sentence (i.e., a sentence without meaning) as ver-
bal content (19) (Fig. 1).

It seems that MERT, by using the multimodal 
platform is more powerful than the previous neu-
ropsychiatric test to detect even minor changes in 
facial emotion recognition. 

Our study aimed to measure the changes in fa-
cial emotion recognition ability after BTX injection 
into facial muscles involved in its expression by 
MERT. As far as we know, there is few study on 
changing the emotion recognition changes after the 
BTX injection and no study has used MERT on this 
subject. 

METHODS

We conducted a before and after study on pa-
tients came for fi rst time cosmetic BTX injection.
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Interested subjects were informed about our 
study protocol asked for the history of any psychi-
atric or neurologic disease and were subjected to a 
general physical and neurological examination. If 
no contraindication for the BTX injection existed, 
they enrolled in our study and a written consent 
form has been completed. The procedure was free 
of charges for our subjects.

The ethics committee at the Kerman University 
of Medical Sciences (KMU), Kerman, Iran ap-
proved the study protocol, The study funded by the 
Neurology research Centre, KMU, independently 
of any commercial entity.

500 unit of AbobotulinumtoxinA (Dysport, Eps-
en, UK) was dissolved in 0.9% injectable NaCl 
solution at a concentration of 500 U/2.5 ml. 

We injected 20 U to the procerus muscle, 20 U 
bilaterally to the medial part of the corrugator mus-
cles, and 15 U bilaterally to the lateral portion of 
the corrugator muscles syringes with 30G needles. 
All participants received the injection two weeks 
after the fi rst experimental session if suffi cient tar-
geted muscle paralysis did not induce. 

The MERT score calculated at there sessions: 
before, at 8th and 20th week after injection. Our pri-
mary study endpoint was changing in the MERT’s 
mean score. We also compare the score based on 
different presented modalities. 

Data were analysed using two-way analyses of 
variance (ANOVA) for repeated measures with the 
factors group (Before, 8 and 20 weeks after injec-
tion). Test results with an alpha level 0.05 reported 
as statistically signifi cant. Statistical analyses were 
conducted using SPSS 19.0 for Windows.

RESULTS

68 volunteers enrolled in our study and evaluat-
ed by MERT at eight weeks. 82.1% of the volun-
teers were female, 89.7% were between 20 to 60 
years old, and 97.1% had more than 12 years of 
education. Only 29 subjects returned for 20 weeks 
evaluation.

Statistical analysis by the Kolmogorov-Smirnov 
showed that the mean MERT score had a normal 
distribution.

Fig. 2 shows the mean MERT score before, at 8 
and 20 weeks after BTX injection. Subjects had 
more score when were presented by audiovisual or 
video only modality and less by still picture or only 
audio items.

Although there was a reduction in the total 
MERT score (42.1 to 41.2 at eight weeks and 40.2 
at 20 weeks), after Botulinum injection, those dif-
ference were not statistically signifi cant. But it de-
creased statistically signifi cant when considering 
audiovisual as a separate item in the presented 
emotion at 20 weeks after injection (From 50.1 to 
46.6) (P<0.05).

We also analysed the MERT score exclusively 
in 29 subjects who returned after 20 weeks. By do-
ing that, the changes in the mean MERT score 20 
weeks after botulinum injection in the different 
items like still picture (37.3 to 35.3), video (47.2 to 
42.7) and audiovisual (50.8 to 46.6) were statisti-
cally signifi cant. (P<0.05) (Fig. 3).

DISCUSSION

Our study shows that facial emotion recognition 
probably attenuated by paralysing facial muscle af-
ter cosmetic injection of the BTX. 

Our results are in accordance with the embodied 
simulation theory and the role of facial muscle ac-
tivation in perception and recognition of others 
emotion. Following mechanisms in the perception 
and recognition of emotion might be affected by 
BTX injection: 

1. “Facial feedback”: This mechanism naturally 
enhances the subjects own emotional experiences 
by contracting facial muscles to simulate an emo-
tion without its trigger; Facial feedback is the rea-
son why ancient worriers were constructed to ex-
press fearsome expression in the battlefi eld. By 

FIGURE 1. Screenshot of the Multimodal emotion 
recognition test (MERT). a. Audiovisual and audio 
modalities; b. The emotional item to be chosen after 
stimuli (adapted from MERT user manual)
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doing this, worriers felt angrier even before con-
fronting the enemy. Charles Darwin put it that way: 
‘‘even the simulation of an emotion tends to arouse 
it in our minds’’ (20). Very fi rst scientifi c ideas on 
this subjected were provided by many, to name a 
few, Gelhorn, Tomkins and Laird introduced facial 
feedback theory in the early sixties (21-23). Martin 
and Stepper conducted one of the most interesting 
studies in 1988. To simulate smiling, they asked 
subjects to hold a pen between their teeth. The car-
toons looked funnier to them compared to normal 
control (Fig. 4) (24). In recent years there is more 
evidence that suggests that one’s facial changes can 
affect one’s emotional experience (25). Even Fron-

tal Electroencephalographic alpha activity declines 
when remembering pleasant memories (26,27). So 
after paralysing facial muscle by BTX and reduc-
tion of Facial Feedback mechanism, subject feeling 
about the emotion might be reduced. 

2. “Physiological response to emotion”: Few 
studies measured subjects physiological responses 
after they were instructed to create an artifi cial 
emotion without actually feeling it. (For example 
pulling eyebrows down and together, raise upper 
eyelid and tighten lower eyelid, narrow lips, and 
press together to impose anger). Ekman and Leven-
son observed that the physiological response (Elec-
trodermal or cardiovascular) were similar physio-

FIGURE 2. The mean MERT score before and 8 and 20 weeks after 
BTX injection

FIGURE 3. The mean MERT score before and 8 and 20 weeks after 
BTX injection in 29 subjects who complete the evaluation at 20 weeks.
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logical changes between re-experienced genuine 
emotions from the past and artifi cially created fa-
cial experiences consistent with such feelings (28). 
The current view is that facial expressions, not only 
are the manifestation of internal emotional states, it 
also can themselves create the physiological chang-
es occurs typically by the experience of the same 
emotions which might reduce after BTX injection. 

 3. Reduction of ‘emotional contagion” mecha-
nism: This is unconsciously expressing the same 
emotional experiences of others with whom the 
subjects interact. Schoenewolf defi nes this phe-
nomenon as “a process in which a person or group 
infl uences the emotions or behaviour of another 
person or group through the conscious or uncon-
scious induction of emotion states and behavioural 
attitudes” (29). So, After attenuating facial emo-
tional expression, its contagion might also be re-
duced. 

3. Impaired “Facial Mimicry”: This is when the 
same others emotional displays elicit in the index 
subject.(30) There are pieces of evidence that Hy-
pomimia in Parkinson’s disease reduces the ability 
of recognition negative emotions expressed by oth-
ers (2). According to Hess and Fischer, facial mim-
icry is necessary to recognise feeling, when it is 
hard to be perceived (31).

4. “Changing brain networks”. Antonucci et al. 
argued that BTX may have direct effects on the 
brain networks via retrograde transport and remote 
form injection sites in afferent motoneurons (32). It 
also is shown that amygdala and its reciprocal con-
nections to the limbic system and brain stem re-
sponse attenuate after BTX injection into facial 
muscles (25,33).

Needless to say that, the effect of BTX’s on fa-
cial emotion expression is not so complete because 
all of the muscle groups involved in any particular 
emotion could not block from contracting (20).

CONCLUSION

To conclude, cosmetic injection of BTX into 
forehead muscles probably reduced recognition of 
emotions expressed on face. 

We provide additional arguments in favor of 
embodied simulation theory asserting that chang-
ing facial emotional expression could alter the rec-
ognition of them too. 

Limitations
We lost a high number of our subjects during the 

20 weeks follow up. All of the subject who returned 
were women. Although there might be a gender dif-
ference in facial emotion recognition, that might 
limit our fi nding to all.

Further randomized and placebo control studies 
is needed on that subjects.
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