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Botulinum Toxin and its Effect on Depression
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Abstract

Objectives: This study aimed to evaluate the relationship between depression in patients who regularly undergo botu-
linum toxin (BoNT) treatment.

Methods: This is a retrospective, single center, observational study. For the individual information form of the study,
the Beck Depression Inventory (BDI) and Beck Anxiety Inventory (BAI) were filled up by the participants, in addition to
data on their age and gender. Patients who had undergone BoNT treatment for aesthetic purposes on the upper face at
least once a year for the last 5 years were compared with those who had never undergone BoNT treatment.

Results: The study group consisted of 50 male and 50 female patients. When the mean ages of patients who had un-
dergone BoNT and those who had not were analyzed, no statistically significant difference was found between the two
groups (p=0.871). It was determined that the BDI and BAI of those who had regular BoNT were lower than those who
had never undergone BoNT.

Conclusion: The mechanism of action of BONT on depression is not fully known, it is considered that BoNT injection in
the upper facial area, mainly when performed by experienced specialists, may constitute a new approach to treating

depression.
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he skin is the largest organ of our body and plays a sig-

nificant role in communicating with the external world.
Furthermore, having healthy skin plays an essential role in
maintaining the physical and mental health of individuals.
Sometimes having primary dermatological diseases or be-
lieving that one's appearance is aesthetically displeasing
can increase the risk of depression, raise anxiety levels, and
lead to stigma in social circles."” Depression is one of the
most common mental disorders. The relationship between
changes in the skin and depression is known. Therefore,
there are many studies in the literature from different dis-
ciplines like dermatology and psychiatry on this topic. It is
reported that both surgical and non-surgical cosmetic pro-
cedures have a positive effect on patients' quality of life.”?
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Botulinum toxin is a presynaptic neurotoxin that causes
skeletal muscle paralysis by inhibiting calcium-mediated
acetylcholine release at motor nerve endings, and it is
widely used in the cosmetic field.®! Moreover, in recent
years, there have been studies suggesting that the ef-
fects of botulinum toxin (BoNT) could be utilized in the
treatment of depression. It is believed that muscle ma-
nipulations leading to more positive facial expressions
may result in more positive emotional states in affected
individuals.®

The aim of this study is to evaluate the depression scale be-
tween individuals who regularly receive BoNT injections for
aesthetic purposes and patients who have never received
BoNT injections.
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Methods

Between April and July 2023, all clients who presented to
the Ulas Giliveng Private Clinic and agreed to participate
in the study were included, provided they were at least 18
years old and did not have any systemic or psychiatric dis-
eases. The inclusion criteria for the study were having had
a BoNT injection for aesthetic purposes in the upper facial
area at least once a year for the past five years or never hav-
ing received a BoNT injection before. In the prepared indi-
vidual information form, participants filled in details about
their age and gender, as well as completing the Beck De-
pression Inventory and Beck Anxiety Inventory.

All procedures performed in studies involving human par-
ticipants were in accordance with the ethical standarts of
the institutional and/or national research committee and
with 1964 Declaration of Helsinki and its later amendments
or comparable ethical standarts.All patients provided writ-
ten informed consent prior to enrollment.

Beck Depression Inventory (BDI)

The Beck Depression Inventory, developed by Beck et
al. in 1961 to assess the vegetative, emotional, cognitive,
and motivational symptoms observed in depression, un-
derwent a Turkish validity and reliability study conducted
by Hisli et al. in 1989.” The scale consists of 21 questions
based on a four-point Likert scale, with each question be-
ing evaluated on a score range of 0-1-2-3. Participants are
asked to choose the statement that best describes how
they felt, including the day they marked the scale, over the
past week. The possible scores on the scale range from 0
to 63. The scale is interpreted as 0-9 indicating minimal
mood disturbance, 10-16 mild depression, 17-29 moderate
depression, and 30-63 severe depression. The Cronbach Al-
pha reliability coefficient of the scale was found to be 0.74.
1 In our study, the Cronbach Alpha coefficient was calcu-
lated as 0.860.

Beck Anxiety Inventory (BAI)

The Beck Anxiety Inventory was developed by Beck et al.
in 1988 to determine the frequency of anxiety symptoms
experienced by an individual. The validity and reliability
study for its use in Turkey was conducted by Ulusoy and
colleagues in 1998.The inventory consists of 21 items, each
rated between 0 and 3. From the 21 items on the inven-
tory, a total score ranging from 0 to 63 can be obtained,
with an increasing total score indicating heightened anxi-
ety symptoms. Scores from the Beck Anxiety Inventory are
interpreted as follows: 0-7 points indicate no signs of anxi-
ety; 8-15 points indicate mild anxiety; 16-25 points indicate
moderate anxiety, and 26-63 points indicate severe anxi-

ety. In Ulusoy et al's 1998 study, the Cronbach alpha value
of the inventory was found to be 0.85. In this research, the
Cronbach Alpha value for the inventory was determined to
be 0.93.”7In our study, the Cronbach Alpha coefficient was
calculated as 0.877.

Statistical Analysis

Normality controls for continuous measurements were
tested with the Shapiro Wilk test. The Student t-test was
used to determine intergroup differences for continuous
measurements. Descriptive statistics are given as mean
and standard deviation values. The Pearson Chi-square test
was utilized to determine differences between categorical
variables. Descriptive statistics for these are given as num-
bers and percentages. The Pearson correlation analysis was
used to determine the relationship between continuous
measurements. Statistical significance was set at p<0.05.

Results

A total of 100 participants were included in the study, con-
sisting of 50 women (50.0%) and 50 men (50.0%). The av-
erage age of the participants was calculated as 34.6+8.5.
Additionally, when examining the average age of women
and men, it can be said that there is no statistically signifi-
cant difference between them, indicating homogeneity
(p=0.625). The average age of women was calculated as
34.2+9.0, and for men, it was 35.1+8.2. Moreover, when ex-
amining the average age based on whether or not they had
previously received BoNT, no statistically significant differ-
ence was found (p=0.871). The average age of those who
had not previously undergone the procedure was 34.8+9.8,
and for those who had, it was 34.5+7.2 (Table 1). Compari-
sons of scale scores by groups and genders were made, and
statistically significant differences were observed only for

Table 1. Descriptive statistics of the participants

Number Percentage

Gender

Female 50 50.0

Male 50 50.0
Beck depression inventory

Minimal 32 320

Mild mood disturbance 28 28.0

Borderline clinical depression 35 35.0

Severe depression 5 5.0
Beck anxiety inventory

No anxiety 39 39.0

Mild anxiety 31 31.0

Modarate anxiety 25 25.0

Severe anxiety 5 5.0



BDI and BAI scores between those who underwent the pro-
cedure and those who did not (all p values <0.001). It was
found that the BDI and BAI scores of those who regularly
underwent BoNT were lower than those who had never
had it. Descriptive statistics (mean and standard deviation)
and p-values are given in Table 2.

The relationship between the BDI and BAlscores and the
age variable was also investigated, and it was determined
that there is no statistically linear relationship between
them (respectively, r=0.033, p=0.77; r=0.041, p=0.683).
However, we can say that as the Beck depression scale
score increases, the Beck anxiety scale scores also increase
linearly (r=0.645, p<0.001).

In addition, whether the categorized scores of the BDI and
BAlcaused any action was examined, and the differences
were found to be statistically significant (respectively, p val-
ues; <0.001 and 0.002). Differences in terms of each scale's
categories have also been investigated. For the BDI, dif-
ferences in all categories other than those with only mild

Table 2. Comparisons in terms of scale scores

Beck depression Beck anxiety

inventory inventory

Group

BoNT - (n=50) 19.948.1 14.8+8.7

BoNT + (n=50) 10.0+6.4 8.7+6.7

p <0.001 <0.001
Gender

Female 15.6%9.1 13.4+9.8

Male 14.3+8.5 10.1+6.2

p 0.476 0.051

Botulinum toxin (BoNT).

Table 3. Comparisons of categorical levels of scale scores

479

mood disorders were found to be significant (all p-values
p<0.05). When examining the BAI, differences between
groups without anxiety and those with severe anxiety were
found to be significant (p-values p<0.05). Descriptive sta-
tistics (number and percentage) and p-values related to
comparisons between BDI and BAI scores and groups are
given in Table 3.

Discussion

Botulinum toxin is a presynaptic neurotoxin that causes
dose-dependent weakness or skeletal muscle paralysis by
inhibiting calcium-mediated acetylcholine release at motor
nerve endings, and is a potent biological toxin produced
by Clostridium botulinum.B! Beyond its cosmetic benefits,
when applied in aesthetic medicine as BoNT, it not only
enhances emotional well-being and improves social and
psychological behaviors, but also reduces anxiety and de-
pressive mood.4

Depression is one of the most common mental disorders
affecting approximately 280 million people worldwide and
is one of the leading causes of disability."” Symptoms in-
clude feelings of sadness, irritability, or emptiness, as well
as a persistent depressive mood accompanied by a loss of
interest and energy. Despite effective treatments with an-
tidepressant drugs and psychotherapy, about one-third of
patients still suffer from chronic and/or treatment-resistant
depression after multiple treatment trials.'

Outside of its cosmetic use, botulinum toxin is known to be
used for migraines, hyperhidrosis, and certain neurological
diseases. The first case series on the efficacy of botox on
depression was presented in 2006."? In recent years, stud-
ies on the efficacy of BONT application on psychiatric symp-
toms have been increasingly featured in the literature.

BoNT - (n=50) BoNT + (n=50) P
Number Percentage Number Percentage
Beck depressioninventory
Minimal 3 6.0 29 58.0 <0.001
Mild mood disturbance 14 28.0 14 28.0
Borderline clinical depression 28 56.0 7 14.0
Severe depression 5 10.0 0 0.0
Beck anxiety inventory
No anxiety 11 22.0 28 56.0 0.002
Mild anxiety 19 38.0 12 24.0
Modarate anxiety 15 30.0 10 20.0
Severe anxiety 5 10.0 0 0.0

Botulinum toxin (BoNT).
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Some of these studies suggest that BoNT applications, pri-
marily for aesthetic purposes, alleviate aesthetic concerns,
which in turn have a positive effect on anxiety and depres-
sion.l3131

In a review by Qian et al.,, they suggested that the varying
results in the literature on depression and botox could be
due to differences in dosage and the gender of the partici-
pants.'® The underlying mechanism for the positive effect
of BoNT application on depression is not fully understood.
According to the facial feedback hypothesis, which dates
back to the 19th century with Charles Darwin and William
James, the facial expression of emotions produces pro-
prioceptive feedback signals that can sustain and amplify
the expressed emotions. Through facial regulation, an ini-
tially semi-cognitive, cool emotion can be transformed
into a warmly felt emotional experience.'”? Through BoNT
injections that relax the eyebrow muscles, not only does
it give the face a less negative/more positive expression,
but it can also interrupt the described feedback loop, thus
leading to a less negative/more positive emotional state.
08 Beyond its cosmetic benefits, when applied in aesthetic
medicine, the treatment appears to enhance emotional
well-being, improve social and psychological behaviors,
and reduce irritability as well as depressive and anxious
moods.”! These effects might contribute to the popularity
of treating upper face mimic lines with BoNT injections in
aesthetic medicine. There are experimental evidences sug-
gesting that aesthetic purposes of upper face BoNT treat-
ment can modulate the perception and processing of emo-
tional stimuli, including the activation of the amygdala, a
key brain structure in the processing of negative emotions.
191 Excessive activation of the amygdala is associated with
negative emotions (e.g., anger, anxiety, depression, and
fear). A potential mechanism of BoNT's effect is by blocking
the release of acetylcholine to synapses, thereby reducing
the activation of the amygdala, which has a positive effect
on mood.?? There are also theories suggesting that a small
amount of BoNT, which can enter the systemic circulation,
might reduce the activation of the amygdala.l?!

In our study, we found a significant decrease in anxiety and
depression scales among those who regularly received
BoNT treatments compared to those who never did. While
these results support the literature, limitations of our study
were its retrospective nature and the small number of pa-
tients.

Conclusion

Considering the study findings and related literature, it is
thought that regular BoNT application in our study might
be associated with lower levels of depression and anxiety.

There is a strong need for new treatment approaches be-
yond the routine treatment models used for depression.
While the mechanism of action of BoNT treatment on de-
pression is not fully understood, upper face BoNT injec-
tions, especially when done by experienced hands, might
introduce a new approach to depression treatment. While
it is thought that BoNT applications might have a place in
the treatment of depression, more extensive and advanced
studies are needed to come to a definitive conclusion.
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