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ABSTRACT

Aim Any aesthetic procedure in the head and/or in the face might have an impact on psychological status of
the treated participants. The aim of this study was to investigate whether botulinum toxin treatment for facial
aesthetic purpose influences the level of happiness, depression and anxiety.

Methods This prospective cohort observational study included 30 participants, who were treated by botuli-
num toxin (Botox) due to aesthetic corrections. The treatment included laugh lines, frown lines and horizon-
tal forehead lines. The participants were assessed by the Oxford Happiness Questionnaire (OHQ), the Beck
Depression Inventory (BDI) and the Beck Anxiety Inventory (BAI) before the procedure, and at three and six
months after the treatment to evaluate the levels of happiness, anxiety and depression was used.

Results Three months after the treatment by Botox the level of happiness was significantly increased
(5.26£0.43 vs 4.3£0.34; p<0.0001). The levels of depression (7.6+6.0 vs 14.2+8.3; p<0.0001) and anxi-
ety (8.846.3 vs 16.4+8.8; p<0.0001) were significantly decreased compared with the preprocedural level.
Significantly increased level of happiness and decreased levels of depression and anxiety remained at six
months after the treatment though attenuated. A dose of applied botulinum toxin was negatively correlated
with the level of depression (r = -0.394; p=0.0421) and anxiety (r = -0.387; p=0.0302).

Conclusion Botulinum toxin treatment for facial aesthetic purpose positively influences psychological status
of the treated individual in the short-therm.
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INTRODUCTION

Happiness is a permanent, positive emotional state that in-
cludes calmness and self-satisfaction with one’s life and
achievements. Nowadays, there is a debate about the use of
botulinum toxin injections. There are differences in the under-
standing of its usage in different cultures. It is closely related
to well-being and overall life satisfaction (1).

Botulinum toxin is a neurotoxin A (BoNT/A) secreted by Clos-
tridium botulinum. It belongs to the group of the most potent
biological poisons, which achieves its paralytic effect by rap-
idly and irreversibly blocking neuromuscular transmission
and inhibiting the release of acetylcholine in neuromuscular
synapses (2). That is the reason why botulinum toxin, Botox
(Botox®) or Dysport (Dysport®), has been used in medicine
in small doses for about two decades as a medicine to relax
muscles, originally for the treatment of strabismus in children
(3), blepharospasm (4), facial spasm (5), myokymia (6), dysto-
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nia (7), bruxism (8), muscle spasms (9), premature ejaculation
(10), and hyperhidrosis (11,12). Benefits of this toxin regard-
ing quality of life and patient satisfaction have been reported
(13). Botulinum toxin is also used to reduce migraine symp-
toms (14), which is often comorbid with anxiety and other psy-
chiatric diseases (15), as well as tension-type headaches (16),
First used to remove wrinkles “without a scalpel”, until today
Botox type-A treatment has been the most frequent procedure
applied in cosmetology. However, it has been observed that
Botox has a positive effect on mood as well during such proce-
dures. Such finding has prompted several other studies inves-
tigating the effect of Botox on psychological state (17). It was
observed that people who received Botox for aesthetic reasons
in four different locations, not only in the forehead, showed a
significant reduction in anxiety compared to those who were
treated with alternative treatments for the same indications
(18). People treated with Botox also show significantly less
depression compared to those treated for aesthetical or neu-
rological indications. Therefore, the application of botulinum
toxin in the glabella area of the face is recommended as a new
approach for the treatment of depression (19).

According to the theory of a possible association between
emotional state and proprioception, the contractions of mimic
muscles and consequent facial expressions send signals to the
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neurophysiological circuits in the brain functioning as an emo-
tional centre (20). Wrinkles in the face are developed during
chronic and frequent contraction of the mimic musculature.
The neurophysiological association between the corrugator
muscles and the amygdala suggests that botulinum toxin treat-
ment may improve emotional state (21). Dysfunction of the
amygdala is present in the pathogenesis of several psychiatric
diseases. In addition, botulinum toxin modulates amygdala ac-
tivity thus making it potentially a good base for its use in the
treatment of depression (21).

Relying on the theory of facial feedback, it has been observed
that the patients with major depressive disorder, due to bad
mood and sadness and consequent facial expression, develop
deep vertical frown lines between the eyebrows. Injections of
botulinum toxin into these structures improved and attenuated
symptoms of depression (22).

At the Dermatology Centre Farah, we have significant experi-
ence in the treatment of aesthetic issues by Botox injections.
So far, we have treated several hundred patients, and during
the treatment we have observed short-term significant positive
changes in the level of happiness, depression and anxiety in
those patients.

According to our knowledge, no study has investigated the in-
fluence of botulinum toxin used for aesthetic reasons on the
levels of depression and anxiety in healthy subjects.

This research aimed to explore whether botulinum toxin treat-
ment for aesthetic purposes in the face influences the levels of
happiness, depression and anxiety.

PARTICIPANTS AND METHODS

Participants and study design

This prospective consecutive cohort longitudinal observation-
al research included 30 healthy individuals, who were treated
by botulinum toxin (Botox) at the Farah Dermatology Centre,
Tuzla, Bosnia and Herzegovina between 1 January 2023 and
30 September 2024.

The participants were treated by botulinum toxin, range 25 to
60 IU (Botox, Allergan, AbbVie d.o.0 Sarajevo, Bosnia and
Herzegovina) for aesthetic corrections. The treatment included
laugh lines, frown lines and horizontal forehead lines. A dose
of Botox was determined depending on the number of injection
sites, 4 IU per site (22).

The inclusion criteria were: healthy individuals aged 20 to 60,
no previous treatment by botulinum toxin or fillers at least 12
months, no malignant or dermatological disease, no previous
depression, no previous anxiety, no deformities of the face.
The exclusion criteria were: previous treatment by botulinum
toxin or fillers within last 12 months, treatment by antidepres-
sive drugs, anxiolytics and antipsychotics.

The participants underwent a clinical follow-up for the period
of six months.
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Clinical follow-ups were conducted through office visits. The
levels of happiness, anxiety, and depression were determined
before the procedure, and 3 and 6 months after the treatment.
Each individual was voluntarily included in the study (written
consent). The study was approved by the Ethical Committee
of Farah Dermatology Centre Tuzla (Approval No. 16/2022).

Methods

The Oxford Happiness Questionnaire (OHQ) (23) was used to
determine the level of happiness. The final score is scaled from
1to6.

The Beck Depression Inventory (BDI) (24) was used in the
analysis of the degree of depression. The BDI contains 21-ques-
tion multiple-choice self-report, ranked in the following range:
normal ups and downs and minimal depression (0-10), mild
mood disturbance (11-16), borderline clinical depression (17-
20), moderate depression (21-30), severe depression (31-40),
extreme depression (41-63).

The Beck Anxiety Inventory (BAI) (25) was used to analyse
the level of anxiety. The BAI is ranked in the following range:
non-anxious (0-9), mildly anxious (10-16); moderately anx-
ious (17-29), severely anxious (30-63).

Statistical analysis

Values of OHQ, BAI and BDI scores were presented as the
mean+SD. For statistical calculations, statistical methods for
non-parametric tests were used, Wilcoxon’s Signed-Rank Test
(when assessing statistical differences in psychological param-
eters within the same group), Spearman’s Rho Correlation (r)
calculator (when assessing the connection between differenc-
es in psychological parameters), and if p<0.05 difference was
considered statistically significant.

RESULTS

This study included 30 healthy individuals with mean age of
40.149.65 (minimum 24 and maximum 58) years, 27 (90%)
females and three (10%) males. All participants were treated
with botulinum toxin for aesthetic corrections of the face with
an average dose of 38.7+11.1 IU (range 25-60 IU). The treat-
ment included laugh lines, frown lines and horizontal forehead
lines. The participants were assessed using a questionnaire to
determine the level of happiness, anxiety and depression pre-
procedurally, three and six months after the treatment.

The level of happiness determined by the OHQ score was sig-
nificantly increased 3 months after the treatment, 5.26+0.43
(p<0.0001) and 6 months after the treatment, 4.82+0.34
(p<0.0001) compared with the preprocedural level of happi-
ness, 4.3+0.34. There was no significant difference between
the levels of happiness 3 and 6 months after the treatment
(Table 1).

Table 1. The level of happiness, depression and anxiety in individuals treated with Botulinum toxin

Questionnaire Preprocedural level 3 months after 6 months after pl p2 p3

Happiness (OHQ score) 4.3+0.34 5.26+0.43 4.82+0.34 0.00001 0.00001 0.00001
Depression (BDI score) 14.2+8.3 7.6+6 9.6+6.8 0.00001 0.00001 0.00001
Anxiety (BAI score) 16.4+8.8 8.8+6.3 12.0£7.3 0.00001 0.00001 0.00001

OHQ, Oxford Happiness Questionnaire; BDI, Beck Depression inventory: BAI, Beck Anxiety inventory;
p 1, comparison of values of preprocedural level and 3 months after the treatment; p 2, comparison of values at 3 months after the treatment
and 6 months after the treatment; p 3, comparison of values at 6 months after the treatment and before the treatment
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The level of depression determined by the BDI score was sig-
nificantly decreased 3 months after (7.6+6.0; p<0.0001) and 6
months after the treatment (9.6£6.8; p<0.0001) compared to
the preprocedural level of depression, 14.2+8.3. There was a
significant difference between the level of depression 3 and
6 months after the treatment, 7.6+6.0 vs. 9.6+£6.8 (p<0.0001)
(Table 1). A significant lower level of depression was main-
tained after 6 months compared to the level measured before
the Botox application.

The level of anxiety determined by the BAI score was sig-
nificantly decreased 3 months after, 8.8+6.3 (p<0.0001) and 6
months after the treatment, 12.0+7.3 (p<0.0001) compared to
the preprocedural level of anxiety, 16.448.8. There was a signif-
icant difference in the level of depression 3 and 6 months after
the treatment, 8.8+6.3 vs. 12.0+£7.3 (p<0.0001) (Table 1). A sig-
nificantly lower level of anxiety was maintained after 6 months
compared to the level measured before the Botox application.
A number of IU of applied botulinum toxin was negatively
correlated with the level of depression (BDI score), r=-0.394
(p=0.0421) and anxiety (BAI score), = -0.387 (p=0.0302).
There was no significant correlation between the dose of bot-
ulinum toxin and the level of happiness, r = 0.251 (p=0.1620).
No significant correlation was observed between the increased
level of happiness during the maximally manifested aesthetic
effect of the substance and decreased level of depression, r=
-0.143 (p=0.4491) and decreased level of anxiety, r= -0.021;
(p=0.9125) 3 months after the treatment by Botulinum toxin.

DISCUSSION

The results of our study showed a significant increase in the
level of happiness though a significant decrease in the levels
of depression and anxiety 3 months after the Botox treatment
compared to the preprocedural level. A significantly increased
level of happiness and decreased levels of depression and anx-
iety were maintained six months after the treatment though at-
tenuated. The number of IU of applied Botox was negatively
correlated with the levels of depression (BDI score) and anxiety
(BAI score). There was no significant correlation between the
Botox dose and the level of happiness. To the best of our knowl-
edge, although there are no studies investigating the influence of
botulinum toxin for aesthetic reasons on the levels of depression
and anxiety in healthy subjects, a significant number of studies
have shown that botulinum toxin can be used for the treatment
of severe depression (19,26). Patients suffering from unipolar
depression may experience a rapid, strong, and sustained im-
provement in the symptoms of depression after a single glabellar
treatment with 20 IU of botulinum toxin (22). Botulinum toxin
therapy of 32 IU may also be effective in the treatment of other
mental disorders characterized by an excess of negative emo-
tions, such as borderline personality disorder (27).

The mood-lifting effect of botulinum toxin therapy is proba-
bly mediated by the interruption of a proprioceptive feedback
loop from the facial musculature to the limbic system (28). Our
study demonstrated an objective and convincing indication of
the beneficial effect of botulinum toxin on the reduction of
a depression degree. The degree of depression is the lowest
during the maximum aesthetic effect of the substance, but with
the disappearance of the aesthetic effect, it remains significant-
ly lower than before the application of the substance. Addi-
tionally, a significant correlation was observed between the
decrease in the depression level and the increase in the dose of

botulinum toxin during the maximum aesthetic manifestation
of the substance. Based on the theory of emotional proprio-
ception (21,29), a possible explanation for this finding is that
botulinum toxin, by causing transient paralysis of corrugators
muscles and consequently elimination of wrinkles, prevents
the transmission of “bad signals” to the neurophysiological
circuits of the amygdala thereby improving emotional state of
an individual (21). After treatment with botulinum toxin, some
patients suffering from bipolar depression showed disease re-
mission (19), and some showed reduced intensity of depres-
sion symptoms (26). When the effect of botulinum toxin on
the frown muscles decreased and diminished after six months,
all symptoms fully returned, and a new application of botuli-
num toxin once again successfully alleviated the symptoms of
depression (27). The fact that botulinum toxin is effective in
treating depression reveals the potential importance of cranial
nerves as a target in the treatment of depression (19, 26). Injec-
tion of botulinum toxin (BoNT) into the glabellar region of the
face is a novel therapeutic approach in the treatment of depres-
sion. This treatment method has several advantages, including
few side effects and a long-lasting, depot-like effect (27).

In this study the effect of botulinum toxin on reducing the level
of anxiety was most pronounced during the maximum aesthetic
effect after three months, but even after the aesthetic effect of
the toxin disappeared after six months, a significantly lower lev-
el of anxiety remained compared to the one measured before its
application. Similar results were found in our study. In addition,
during the maximum aesthetic manifestation of the effect of the
substance, there was a significant correlation of the decrease in
anxiety level with a higher dose (IU) of Botox. Several studies
have shown that Botulinum toxin injections reduce the level of
anxiety in different neurological diseases (30-32). Thus, benign
essential blepharospasm (BEB) may lead to psychological dis-
eases such as anxiety (31). Botulinum toxin injections can sig-
nificantly improve motor and non-motor symptoms of BEB and
decrease the level of anxiety (31). Anxiety is present in 30-40%
of patients with cervical dystonia (CD); Botulinum toxin can im-
prove both motor activity and anxiety in CD patients (32). A poor
correlation between motor activity and anxiety was observed
both at the time of injection and during the time of peak effect
after six weeks. The improvement in trait anxiety suggests that
Botulinum toxin has a direct beneficial effect on anxiety (32).
Our study has two limitations: a relatively small number of
patients was enrolled in the study, and it was conducted in a
single-centre.

Botulinum toxin (Botox) treatment for facial aesthetic purpos-
es positively influences the psychological status of a treated in-
dividual by increasing the level of happiness and, in the short-
term, decreasing levels of both depression and anxiety.
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