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Abstract: This study aims to investigate the attitude of Thai dentists towards the use of botulinum
toxin (BTX) in dentistry and the associated factors. An online survey was conducted using a semi-
structured questionnaire consisting of four parts: demographic data, background knowledge, attitude,
and an open-ended question for further suggestions related to BTX usage in dental patients. Multi-
variate logistic regression was used to analyze factors that affect the decision to use BTX in dentistry,
and a content analysis approach was used to describe open-ended suggestion data. We received
444 responses from currently practicing dentists throughout Thailand. Roughly 80% of the partici-
pants agreed to the use of BTX in their patients. Most participants were aware that BTX could be used
for facial esthetic repairs and bruxism treatment but unaware of other therapeutic benefits. Despite
impressively positive attitudes towards BTX use, only 5.9% of the participants had the experience of
using BTX in their dental patients. The limit on BTX use is mainly due to the lack of knowledge of
related laws and educational resources. In summary, official training courses should be established to
promote the safe and legal use of BTX in dentistry in Thailand.

Keywords: botulinum toxin; knowledge; attitude; dentistry

1. Introduction

Botulinum toxin, abbreviated to BTX, extracted from Clostridium botulinum bacteria,
has a paralytic effect that inhibits the release of acetylcholine at the neuromuscular junc-
tion [1]. BTX has been used medicinally to treat various ailments, including inappropriate
muscle contraction and autonomic disorders, such as hyperhidrosis, sialorrhea, and hy-
persalivation, and for cosmetic applications, such as treating glabellar lines, crow’s feet,
and forehead lines. Recently, it has been used to treat myofascial pain syndrome, tension
headaches, and migraines as well [2].

Due to the medical benefits, BTX can be applied in dentistry. It can be used to treat
or alleviate the symptoms of dental-related diseases in various ways, such as treating
diseases of the jaw muscles and facial pain, helping differential diagnosis, and promoting
other dental treatments. In addition, it can also be used to adjust soft tissue to improve
esthetics [3]. BTX was first used to treat temporomandibular disorder (TMD) in 1999.
BTX is also recommended as an alternative treatment for TMD associated with muscle
hyperactivity [4]. BTX has various advantages in treating bruxism, such as reducing the
frequency of bruxism and the pain levels and grinding force caused by bruxism, and
improving patients’ quality of life [5]. BTX can also be used to correct gummy smile caused
by hyperfunction of the upper lip-lifting muscle groups levator labii superioris, levator labii
superioris alaeque nasii, zygomaticus major, zygomaticus minor, and depressor septii [6].
The BTX injection depends on the individual’s symptoms and their severity. It was found
that BTX injections were effective for creating esthetic satisfaction and patients wanted to
repeat this therapy [7]. The BTX’s ability to reduce masticatory muscle activity can help
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promote other dental treatments, such as helping oral muscles adjust to dentures more
easily, reducing relapse caused by spasm of the mentalis muscle after orthodontic treatment,
promoting osseointegration of the implant [8], etc. Clearly, BTX has many other benefits
aside from just the esthetic aspects.

Currently, the number of dentists who use BTX to treat patients is increasing, and
it is widely accepted in many countries around the world. For example, the states of
Massachusetts and New Jersey, USA, stipulate that dentists must undergo accredited
training courses in order to treat patients with BTX [9]. The British Association of Cosmetic
Dental Professionals (BACDP) ruled that dentists can prescribe and inject BTX to treat
diseases caused by abnormal muscle function or promote other dental-related therapies,
such as osseointegration of implants, while prohibiting misleading advertisement [10].
The Dental Council of Ireland allows dentists to use BTX when treating oral conditions
such as deformity of the jaw joint or chronic pain [11]. Similar permission for BTX use
has been announced by the Australian Dental Council [12]. In Asia, the Dental Council of
Singapore has authorized trained and certified dentists to inject BTX for cosmetic purposes
and expanded the practice range of maxillofacial surgeons to be able to treat the head and
neck areas [13].

The use of BTX is an optional treatment in combination with conventional dental
therapy and is likely to increase in the future. However, the current use of BTX by Thai
dentists is still very limited. In this study, we investigated the awareness and attitude of
dentists currently practicing in Thailand towards the use of BTX in dentistry to identify the
problems or obstacles that prevent Thai dentists from using BTX in dental treatment.

2. Materials and Methods

This study is a cross-sectional study carried out from July 2020 to April 2021 and was
approved by the Ethics Committee of Human Research, Faculty of Dentistry and Faculty of
Pharmacy, Mahidol University, Bangkok, Thailand (no. MU-DT/PY-IRB 2020/038.2608).
The participants are dentists who are currently practicing in Thailand with Thai den-
tal licenses. The sample size of at least 384 participants was estimated to represent all
8043 currently practicing dentists in Thailand [14] by adopting the formula for the cross-
sectional descriptive study at a 95% confidence interval [15].

The survey was taken on a voluntary basis and conducted by using Google Forms,
an online survey platform operated by Google LLC. The questionnaire was developed to
reconcile with the dental situation in Thailand. The questionnaire was first evaluated by
three dentists who are experts in different fields: oral and maxillofacial surgeons, orofacial
pain, and dental education. The questionnaire-evaluating processes were not limited only to
examining the importance and usefulness of questions for the study goal, but the accuracy
and clarity of the questionnaire were also investigated. We only used the questions with
an index of item objective congruence (IOC) larger than 0.5 [16]. The pilot survey was
conducted on 12 dental practitioners with academic and dental backgrounds similar to
the targeted participants. The internal and external consistency of the questionnaire was
evaluated with Cronbach’s alpha coefficients of 0.72 [17] and correlation coefficient of
0.60 [18], respectively. We further improved the clarity of the questions by interviewing
these dentists about their understanding of each individual question. The completed
questionnaire was later sent to dentists in various hospitals throughout the country via
electronic discussion groups (LINE messaging application operated by Line Corporation).
The survey data were only obtained directly from those who were willing to answer.

The final version of the questionnaire was divided into 4 parts. The first part was about
demography, job-related information, and the BTX-using experience of the participants. The
second part assessed background knowledge about the use of BTX in dentistry. The results
from both parts were used to determine the potential association of each variable with the
attitude of the respondents towards the use of BTX in dentistry, which was evaluated in
the third part. The attitude was assessed by using a 5-point Likert scale ranging from 1 for
the most negative (i.e., very unimportant, absolutely useless, or strongly disagree) to 5 for
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the most positive answers (i.e., very important, very useful, or strongly agree). The last
part was an open-ended question asking for further suggestions about BTX use in a Thai
dental setting.

Statistical analysis was conducted separately for each part according to the ques-
tionnaire. To obtain an overview of the survey data, descriptive statistics were used to
analyze parts 1–3 based on the frequencies and percentages of each answer. The Pearson’s
chi-square or Fisher’s exact test was used to evaluate the correlations among demographic
data, knowledge, and the agreement of BTX use in dental patients at a significant level of
0.05. In the second part, we used a dichotomous scale (correct/incorrect) to examine the
background knowledge and classified the participants into 2 groups according to the num-
ber of correct answers. Out of ten questions, the high-level group was for the participants
who got equal to or more than 6 correct answers, whereas the low-level group was for
those who were mostly wrong [19]. In part 4 of the questionnaire, the qualitative content
analysis approach was used to quantify and describe themes presented in the open-ended
suggestion data.

In addition to the descriptive statistics, we assessed the attitude of the participants by
calculating the mean score from the 1–5 response scale and defining the favorable outcome
as a response scale of 4 and 5. Multiple logistic regression analysis was performed to
identify the variables associated with agreeing to the use of BTX in dental patients. Factors
were selected with a backward stepwise method. Adjusted odds ratios (AOR) and their
95% confidence intervals (CIs) were used to quantify the associations between variables.
All analyses were computed by using PASW Statistics for Windows version 18.0 (SPSS Inc.,
Chicago, IL, USA).

3. Results

The final number of participants was 444 dentists after we excluded 18 participants
who were no longer practicing dentistry in Thailand and practiced for less than one year.
Table 1 depicts the demographic data of all the respondents, consisting of 121 males
(27.25%) and 323 females (72.75%). Seventy-seven percent of all respondents were younger
than 35 years old, with an average age of 32.7 years old. A majority of participants
(284), comprising 64%, were specialists, while the rest were general practitioners. We
further categorized the specialty fields of those 284 specialists into restorative and esthetic
dentistry and others. We used italic letters for the specialty in Table 1 as it does not
represent all participants of this study. The 169 (59.5%) specialists in restorative and
esthetic dentistry include operative specialists, prosthodontists, advanced general dentistry
specialists, esthetic dentistry specialists, and dental implantologists. The remaining 115
(40.5%) were other specialists, such as endodontists, oral medicine specialists, periodontists,
occlusion and orofacial pain specialists, and oral and maxillofacial surgery specialists. We
investigated whether the participants were interested in the field of restorative and esthetic
dentistry and found almost half of the participants (49.1%) were interested in this field.

According to Table 1, most of the respondents (59.9%) were working in rural areas,
whereas the remaining 40.1% were in Bangkok and its perimeter. A majority of the partic-
ipants (71.8%) was working at public hospitals. The working experience was consistent
with the average age in that most of the participants (90.5%) had an experience of fewer
than 20 years. In addition, only 163 participants (36.7%) had experience with BTX. Among
them, only 26 participants (16%) had experience treating their patients with BTX. Table 1
also shows the opinion on whether or not the participants agree with using BTX in dental
treatment. By using the Pearson’s chi-square and Fisher exact test, many characteristics
were found to be statistically associated with agreeing with the use of BTX in dentistry at a
p-value of less than 0.05 (asterisks in Table 1). Association between the demographics of
participants and their opinion on the use of BTX is further discussed in the next section.

Table 2 presents the background knowledge of the participants related to BTX ap-
plication in dentistry. All ‘yes’ answers in Table 2 correspond to the correct knowledge.
The majority of the dentists knew that BTX could be used to help repair facial esthetics,
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i.e., gummy smile at 70%, masseteric muscle hypertrophy at 66.9%, and bruxism at 75.2%.
However, only half of the participants were aware that BTX has other therapeutic benefits
such as the treatment of mandibular spasm (52.9%) and myofascial pain (49.8%). Moreover,
most of the participants were not aware of the benefits of using BTX to treat trigeminal
neuralgia (23.6%) and sialorrhea (15.1%).

We classified the knowledge level of the participants into two levels based on the
number of correct answers: high level with 6–10 correct answers and low level with
1–5 correct answers. Only 27.5% of the participants had high-level knowledge, which was
associated with an opinion agreeing to the use of BTX in dentistry, also shown in Table 2
at p < 0.001 significant level. We found that agreeing to the use of BTX in dental treat-
ment was statistically associated with the BTX knowledge related to repair facial esthetics
(gummy smile and masseteric hypertrophy), bruxism, and promoting prosthodontic and
orthodontic treatment.

Table 1. Demographics data of participants.

Characteristic

Total Opinion on Using BTX in Dentistry

(n = 444) Disagree
(n = 92)

Agree
(n = 352) p-Value

n (%) n (%) n (%)

Gender 0.008 *
Male 121 (27.3%) 15 (12.4%) 106 (87.6%)
Female 323 (72.7%) 77 (23.8%) 246 (76.2%)

Age (mean age 32.7 years) 0.002 *
<30 167 (37.6%) 31 (18.6%) 136 (81.4%)
30–35 173 (39.0%) 27 (15.6%) 146 (84.4%)
>35 104 (23.4%) 34 (32.7%) 70 (67.3%)

Specialty 0.133
No 160 (36.0%) 27 (16.9%) 133 (83.1%)
Yes 284 (64.0%) 65 (22.9%) 219 (77.1%)

Specialty field (n = 284) ** 0.339
Restorative and esthetic dentistry 169 (59.5%) 42 (24.9%) 127 (75.1%)
Other specialists 115 (40.5%) 23 (20.0%) 92 (80.0%)

Interested in continuing education in the
field of restorative and esthetic dentistry 0.032 *

Yes 218 (49.1%) 36 (16.5%) 182 (83.5%)
No 226 (50.9%) 56 (24.8%) 170 (75.2%)

Worksite 0.356
Rural 266 (59.9%) 57 (21.4%) 209 (78.6%)
Urban 178 (40.1%) 35 (19.7%) 143 (80.3%)

Affiliation 0.815
Private sector 125 (28.2%) 25 (20.0%) 100 (80.0%)
Government 319 (71.8%) 67 (21.0%) 252 (79.0%)

Years of practice 0.012 *
<20 years 402 (90.5%) 77 (19.2%) 325 (80.8%)
≥20 years 42 (9.5%) 15 (35.7%) 27 (64.3%)

Experience with botulinum toxin (BTX) 0.001 *
No 281 (63.3%) 72 (20.7%) 209 (79.3%)
Yes 163 (36.7%) 20 (12.7%) 144 (87.7%)

Experience with BTX (n = 163) *** 0.352 F

Have provided and received BTX treatment 23 (14.2%) 1 (4.3%) 22 (95.7%)
Have provided BTX treatment 3 (1.8%) 0 (0.0%) 3 (100.0%)
Have received BTX treatment 137 (84.0%) 19 (13.9%) 118 (86.1%)

* Statistically significant at p < 0.05. F Fisher’s exact test. ** The italics are results from only the participants with
the dental specialties. *** The italics are results from only the participants with BTX experience.
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Table 2. Background knowledge concerning the application of botulinum toxin (BTX) in dentistry.

Question

Total Opinion on Using BTX in Dentistry

(n = 444) Disagree
(n = 92)

Agree
(n = 352) p-Value

n (%) n (%) n (%)

Which of the following problems can BTX help with?
- Gummy smile <0.001 *

Yes 311 (70.0%) 46 (14.8%) 265 (85.2%)
No 133 (30.0%) 46 (34.6%) 87 (65.4%)

- Masseteric hypertrophy 0.001 *
Yes 297 (66.9%) 48 (16.2%) 249 (83.8%)
No 147 (33.1%) 44 (29.9%) 103 (70.1%)

- Bruxism 0.006 *
Yes 334 (75.2%) 59 (17.7%) 275 (82.3%)
No 110 (24.8%) 33 (30.0%) 77 (70.0%)

- Mandibular spasm 0.182
Yes 235 (52.9%) 43 (18.3%) 192 (81.7%)
No 209 (47.1%) 49 (23.4%) 160 (76.6%)

- Myofascial pain 0.513
Yes 221 (49.8%) 43 (19.5%) 178 (80.5%)
No 223 (50.2%) 49 (22.0%) 174 (78.0%)

- Promoting prosthodontic treatment <0.001 *
Yes 151 (34.0%) 16 (10.6%) 135 (89.4%)
No 293 (66.0%) 76 (25.9%) 217 (74.1%)

- Promoting orthodontic treatment 0.010 *
Yes 136 (30.6%) 18 (13.2%) 118 (86.8%)
No 308 (69.4%) 74 (24.0%) 234 (76.0%)

- Facilitating differential diagnosis 0.012 *
Yes 118 (26.6%) 15 (12.7%) 103 (87.3%)
No 326 (73.4%) 77 (23.6%) 249 (76.4%)

- Trigeminal neuralgia 0.947
Yes 105 (23.6%) 22 (21.0%) 83 (79.0%)
No 339 (76.4%) 70 (20.6%) 269 (79.4%)

- Sialorrhea 0.110
Yes 67 (15.1%) 9 (13.4%) 58 (86.6%)
No 377 (84.9%) 83 (22.0%) 294 (78.0%)

Levels of knowledge about the use of BTX in dentistry <0.001 *
- Low (1–5 correct answers) 322 (72.5%) 80 (24.8%) 242 (75.2%)
- High (6–10 correct answers) 122 (27.5%) 12 (9.8%) 110 (90.2%)

* Statistical significance at p < 0.05.

Table 3 lists the questions intended to explore the attitude of the dentists towards
the use of BTX in dentistry. In this section, we focus on the percentage of the favorable
score (levels 4 and 5). Most of the participants (89.6%) agreed that the BTX could be
used as a combination treatment for patients who receive dental services, with an average
score of 4.24 (A1 in Table 3). The participants thought that the use of BTX would be
beneficial to the dental patients at roughly the same percentage (87.8% in A2). We also
asked the respondents about factors that may obstruct BTX use in dental patients. The
most concerning point was the lack of knowledge and experience in using BTX (81.9% in
A3.2). The second largest obstacle, in the participants’ opinions, was the ambiguity of laws
related to the working scope of dentists and the lack of additional educational resources for
dentists, sharing approximately the same percentages at 79.7% and 79.3%, respectively. In
contrast, increasing costs and inappropriate treatment sites were less concerning, at 57.7%
and 55.2%, respectively. From question A4 in Table 3, almost all dentists considered that
the use of BTX in dental patients could update their knowledge (93.7%) and improve the
treatment efficiency (94.9%). Impressively, 79.3% of the participating dentists were ready to
use BTX in dental patients if they had no obstacles (A5).
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Table 3. The attitude of 444 Thai dental practitioners towards using BTX in dentistry.

Topics
Strongly Disagree

n (%)
(1)

Somewhat Disagree
n (%)

(2)

Not Sure
n (%)

(3)

Somewhat Agree
n (%)

(4)

Strongly Agree
n (%)

(5)

Favorable Score
n (%)
(4,5)

Mean ± SD

A1. Do you agree that the botulinum toxin should
be used as a combination treatment for patients who

receive dental services in various fields such as
occlusion dentistry, pain control, and

esthetic dentistry?

3 (0.7%) 3 (0.7%) 40 (9.0%) 163 (36.7%) 235 (52.9%) 398 (89.6%) 4.2 ± 0.7

Topics
Very Unbeneficial

n (%)
(1)

Somewhat Unbeneficial
n (%)

(2)

Not Sure
n (%)

(3)

Somewhat Beneficial
n (%)

(4)

Very Beneficial
n (%)

(5)

Favorable Score
n (%)
(4,5)

Mean ± SD

A2. Would it be beneficial to the patients if a dentist
used botulinum toxin for patients receiving

dental services?
1 (0.2%) 2 (0.5%) 51 (11.5%) 131 (29.5%) 259 (58.3%) 390 (87.8%) 4.2 ± 0.6

Topics

Not a Considerable
Obstacle

n (%)
(1)

Not an Obstacle
n (%)

(2)

Not Sure
n (%)

(3)

An Obstacle
n (%)

(4)

A Considerable
Obstacle

n (%)
(5)

Favorable Score
n (%)
(4,5)

Mean ± SD

A3. Are the following factors obstacles to the use of botulinum toxin in dental patients?
A3.1 The ambiguity of law regarding the scope of

work of dentists 4 (0.9%) 13 (2.9%) 73 (16.4%) 164 (36.9%) 190 (42.8%) 354 (79.7%) 4.1 ± 0.8

A3.2 Lack of knowledge and experience 11 (2.5%) 31 (7.0%) 38 (8.6%) 152 (34.2%) 212 (47.7%) 364 (81.9%) 4.0 ± 1.0
A3.3 Lack of additional educational resources

for dentists 8 (1.8%) 41 (9.2%) 43 (9.7%) 145 (32.7%) 207 (46.6%) 352 (79.3%) 4.0 ± 1.0

A3.4 Redundancy in the treatment between
physicians and dentists 23 (5.2%) 77 (17.3%) 82 (18.5%) 99 (22.3%) 163 (36.7%) 262 (59.0%) 3.5 ± 1.1

A3.5 Unknown sources of materials and equipment 31 (7.0%) 51 (11.5%) 86 (19.4%) 109 (24.5%) 167 (37.6%) 276 (62.1%) 3.2 ± 1.1
A3.6 Distrust or deemed unacceptable by the patient

of the dentist 23 (5.2%) 27 (6.1%) 127 (28.6%) 133 (30.0%) 134 (30.2%) 267 (60.2%) 3.0 ± 1.0

A3.7 Increasing patient costs 32 (7.2%) 33 (7.4%) 123 (27.7%) 126 (28.4%) 130 (29.3%) 256 (57.7%) 3.0 ± 1.1
A3.8 Increasing duration of treatment 23 (5.2%) 59 (13.3%) 75 (16.9%) 124 (27.9%) 163 (36.7%) 287 (64.6%) 2.6 ± 1.1
A3.9 Inappropriate treatment location 28 (6.3%) 85 (19.1%) 86 (19.4%) 99 (22.3%) 146 (32.9%) 245 (55.2%) 2.6 ± 1.2

Topics
Strongly Disagree

n (%)
(1)

Somewhat Disagree
n (%)

(2)

Not sure
n (%)

(3)

Somewhat agree
n (%)

(4)

Strongly Agree
n (%)

(5)

Favorable Score
n (%)
(4,5)

Mean ± SD

A4. How strongly do you agree with the use of botulinum toxin in dental patients?
A4.1 Updating the knowledge 2 (0.5%) 6 (1.4%) 20 (4.5%) 185 (41.7%) 231 (52.0%) 416 (93.7%) 4.3 ± 0.7

A4.2 Improving efficiency in treating dental patients 2 (0.5%) 2 (0.5%) 19 (4.3%) 197 (44.4%) 224 (50.5%) 421 (94.9%) 4.4 ± 0.6
A4.3 Increasing income 22 (5.0%) 51 (11.5%) 81 (18.2%) 135 (30.4%) 155 (34.9%) 290 (65.3%) 3.5 ± 1.1

A5. Will you agree to use botulinum toxin to treat
your dental patients when you are ready or have

no obstacles?
3 (0.7%) 5 (1.1%) 84 (18.9%) 135 (30.4%) 217 (48.9%) 352 (79.3%) 4.1 ± 0.8
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In the last part of the questionnaire, 167 participants kindly provided a comment
or recommendation for the use of BTX in dentistry. By using the content analysis, all
suggestions can be categorized into five main groups. The percentages in a frequency
distribution of participants’ opinions are, in descending order, as follows: training courses
on knowledge and skills (40.7%), law issues (20.3%), redundancy with physicians (13.2%),
safety (6.0%), patient’s confidence (4.2%), and other recommendations (15.6%). The details
of each topic are listed as follows.

3.1. Training Courses on Knowledge and Skills of Using BTX in Dentistry

A formal course recognized and accredited by the Thai Dental Council should be
established and offered in an educational institution or faculty of dentistry. Adequate and
accessible training courses should be provided. A license or certificate should be provided
to dentists who pass some form of qualifying examination to ensure that they can use BTX
in the correct and safe way to treat dental patients.

3.2. Law Issues

There should be a formal declaration of the law that covers the scope of treatment,
procedures, access to training courses, organizations or places for training, and qualifica-
tions of dentists to use BTX. The Thai Dental Council should be able to issue an official
license for BTX use in dentistry as well. In other words, there must be strict control of the
use of BTX by dentists, including the standard procedure of BTX use, the distribution, and
the advertising contents.

3.3. Redundancy with Physicians

The scope of the dentist’s work should not overlap with the physician’s one in terms
of esthetics. For example, dentists should only use BTX to treat dental-related diseases or
benefit dental treatment. For esthetic purposes, there must be limitations to the parts of
facial structure and anatomy that dentists can treat.

3.4. Safety

There should be more research to support the idea that BTX can be used effectively in
dental treatment. BTX should only be used when necessary. Any other alternatives should
be applied before the decision to use BTX. The use of BTX must be performed with caution.

3.5. Patient Confidence

The fact that dentists can use BTX in treatment should be publicized. The advantages
and disadvantages must be clarified so that the patient can decide for himself/herself.

4. Discussion

The primary objective of this study was to investigate the awareness and attitude
of Thai dental practitioners towards the use of botulinum toxin (BTX) in dentistry. The
survey sample was large enough to statistically represent the currently practicing dentists
in Thailand. We found that about 80% of participants agreed to the use of BTX in their
dental patients. However, the main barriers that kept the participants from using BTX in
dentistry were their knowledge and experience in BTX application and related laws.

The result from Table 2 shows that most participants knew that BTX could be used
to repair facial esthetics (gummy smile, masseteric hypertrophy) and treat bruxism. In
contrast, more than half of dentists were unaware that BTX has other therapeutic benefits.
This is consistent with the results that dentists may have knowledge of the mechanism
of BTX acting on muscles but lack knowledge of BTX applications in other fields of den-
tistry [20]. A similar trend was also seen in the study by Al Hamdan et al. (2013) [21]. Most
dentists in Riyadh were aware that BTX could be used for cosmetic purposes, of which
wrinkle reduction was the most reported (73.7%) followed by treatment of a gummy smile
(51.0%) [21]. Additionally, a study by Alfouzan and Mekkawy (2021) found that 88.6%
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of dental faculty members in Saudi Arabia thought that wrinkle reduction was the most
common indication of BTX [22].

We investigated factors that might be associated with the opinion to use BTX in
dentistry using the multiple logistic regression analysis and selected only those with a
p-value less than 0.05 to show in Table 4. Interestingly, male participants had more chances
to use the BTX in their dental patients than females, with the adjusted odds ratios of
AOR = 2.16 and 95% confidence interval of 1.16–4.03. Although most of the participants
were female (72.7%), the large difference in the number of male to female participants likely
did not affect the main result of our study as both male and female dentists agreed to the
use of BTX. The only difference was the percentage of participants in different genders who
agreed with BTX use, i.e., 87.6% and 76.25% in male and female participants, respectively.

Table 4. Multivariate logistic regression analysis of factors associated with opinion on the use of
botulinum toxin in dental patients (n = 444).

Factors
Opinion on Use of Botulinum Toxin in Dentistry

Unadjusted OR 95% CI Adjusted OR 95% CI p-Value

Gender
Female 1.00 Reference 1.00 Reference
Male 2.21 1.22–4.02 2.16 1.16–4.03 0.016 *

Age (years)
>35 1.00 Reference 1.00 Reference
30–35 2.63 1.47–4.69 2.49 1.35–4.57 0.003 *
<30 2.13 1.21–3.75 2.22 1.22–4.02 0.009 *

Interest in continuing education in
restorative and esthetic dentistry

No 1.00 Reference 1.00 Reference
Yes 1.66 1.04–2.66 1.66 1.01–2.71 0.044 *

Experience with botulinum toxin
No 1.00 Reference 1.00 Reference
Yes 2.46 1.44–4.22 2.75 1.56–4.85 <0.001 *

Level of knowledge about botulinum
toxin in dentistry

Low 1.00 Reference 1.00 Reference
High 3.03 1.59–5.79 2.88 1.48–5.61 0.002 *

* Statistical significance at p < 0.05.

According to Table 4, the participants at ages 30–35 and under 30 years old were 2.49
and 2.22 times more likely to use BTX in dentistry than those over 35 years old, respectively.
The interest in further specialization in restorative and esthetic dentistry also affected the
opinion on the use of BTX with an AOR of 1.66 (95% CI of 1.01–2.71). Participants who
had experience with BTX had a 2.75-fold increase in deciding to use BTX in dental patients
compared to those who had never used BTX. One possibility was that participants with
experience of using BTX had achieved satisfactory efficacy. This is in agreement with Polo
(2008), who found that 88% of patients treated for gummy smile would like to repeat the
BTX treatment in the future [23]. We also found that the participants with a high level of
BTX knowledge were 2.88 times more likely to decide to use BTX than those at the low
level. Al Hamdan et al. (2013) showed that, among 60% of their participants who refused
to use BTX, 40% lacked the BTX knowledge and experience [21], which is consistent with
our study. It is implied that gaining more knowledge about BTX may lead to an attitude
that favors the BTX use in dentistry.

In the attitude section, we found an impressively high percentage of the participants
(90%) agreed to the use of the BTX as a combination treatment for dental patients as it is
thought to be beneficial to the patients. Almost all participants agreed that using BTX in
dental patients would update knowledge (93.7%) and improve efficiency in treating dental
patients (94.9%). It is clearly suggested that dentists have a positive attitude towards the
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use of BTX in dentistry. Furthermore, this is consistent with the high percentage (79.3%) of
the participants who agreed to use BTX to treat dental patients when they are ready or have
no obstacles. This indicates that the use of BTX in dentistry in Thailand would probably
increase if the relevant difficulties are eliminated.

Despite very positive attitudes towards using BTX in dental patients, only 26
(out of 444, 5.86%) participants had ever provided BTX treatment for their patients. It
is clearly indicated that BTX is not widely used by Thai dentists today. A similar situation
happened in Riyadh, Saudi Arabia; only 1.2 percent of dentists used BTX to treat dental
patients (2013) [21]. The latest study in 2021 still showed the same results; only 3% of
dentists at the Faculty of Dentistry in Saudi Arabia had ever used BTX to treat dental
patients [22]. Khalid et al. (2021) also found that only 3.51% of 199 dentists from Saudi
Arabia and Pakistan used botulinum toxin for dental treatment [24].

The inconsistency between a positive attitude and the experience of using BTX in Thai
dentists may be due to some difficulties in adopting BTX to treat dental patients. From
question A3 in Table 3, the top ranking impediment was the law ambiguity regarding
the scope of work of dentists, with an average score of 4.12. This ambiguity may be due
to the fact that Thai dentists do not have enough knowledge of the law. According to
Section 4 of the Dental Professional Act, B.E. 2537 (1994), dentists can perform an extraoral
treatment if the disease or condition originates from dental disease, oral organ disease,
jawbone, and facial bone disease associated with the jaw, including symptoms caused by
the conditions mentioned above [25]. Therefore, Thai dentists are legally allowed to use
BTX to treat disease only within the above scope [26]. It would be better to explicitly clarify
and advertise the limited scope within which Thai dentists can work with BTX in the form
of an official announcement to avoid any misunderstanding.

Lack of knowledge and experience is ranked second for preventing Thai dentists
from using BTX, with a mean score of 4.04 (Table 3). As Thailand has not yet established
a formally recognized course of BTX study, most Thai dentists do not have access to
educational resources. In contrast, BTX training courses recognized by the dental council
are offered in many countries. For example, the American Academy of Facial Aesthetics
(AAFA) operates more than 50 courses per year by dividing the training courses into levels.
These include the use of BTX for cosmetic purposes and the treatment of pain in the face
and jaw [27]. The states of Massachusetts and New Jersey, USA, require dentists to pass
the training course before treating patients with BTX [9]. Likewise, the New Zealand
Dental Council issued a conclusion in 2017 that dentists must be trained to use BTX to treat
patients, which is limited to orofacial complex and related organs [28]. Not only should the
training courses be offered, but the Thai dental council should also establish rules or issue
official training certificates to control the BTX use for both dentists and physicians. The
clear scope of work and certified training courses will promote the use of BTX in dentistry
and reduce redundancy in treatment with BTX of dentists and physicians.

Other difficulties with lower average scores in Table 3 include unknown sources of
materials and equipment (3.22) and concerns of the patients (3.03). These obstacles might
be diminished by the establishment of the training courses officially offered or certified by
the Thai dental council.

Limitations

Despite a clear result of positive attitudes of dental practitioners towards the use of BTX
in dentistry, our study still has limitations and biases. The sample selection was achieved on
a voluntary basis through a closed electronic discussion group (LINE messaging application
operated by Line Corporation). It is possible that only socially engaging dentists were
comfortable answering the questionnaires. Therefore, the responses might be biased
towards similar populations of participants such as those at young ages. However, this
might not be a crucial factor, as most of the participants at ages over 35 years old (67.3%)
also agreed to the use of BTX in their dental patients, which is similar to the opinion of
those younger than 35 years old.
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5. Conclusions

We found that most Thai dentists realized the importance and had a high interest
in the use of BTX in dentistry. Nevertheless, they were still concerned about obstacles in
many areas, especially the law and quality control of the usage procedure. Only a few
dentists were aware that Thailand has a law limiting the scope of using BTX in dentistry.
The advertisement to promote the scope of legally using BTX is necessary to provide both
Thai dentists and patients with enough knowledge of the related laws. Furthermore, official
training courses and licenses certified by the Professional Council should be established to
prevent problems or redundancy between dentists and physicians that might occur in the
future. Further studies regarding the adverse effects of using BTX in dental patients and
the cost-effectiveness of BTX treatment are desirable.

Author Contributions: S.L. and C.T. developed the questionnaire, designed the study, analyzed and
interpreted the data, and wrote and edited the manuscript; S.Y. and P.F. reviewed and revised the
manuscript. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Ethics Committee of Human Research, Faculty of
Dentistry and Faculty of Pharmacy, Mahidol University, Bangkok, Thailand (no. MU-DT/PY-IRB
2020/038.2608).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available upon request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Miller, J.; Clarkson, E. Botulinum toxin type A: Review and its role in the dental office. Dent. Clinics 2016, 60, 509–521.
2. Pirazzini, M.; Rossetto, O.; Eleopra, R.; Montecucco, C. Botulinum Neurotoxins: Biology, Pharmacology, and Toxicology. Pharmacol. Rev.

2017, 69, 200–235. [CrossRef] [PubMed]
3. Bhat, P.R.; Janiani, P.; Trasad, V.A. Botox: An advancement in dentistry: An overview. AOHDR 2018, 1, 1–5. [CrossRef]
4. Kahn, A.; Bertin, H.; Corre, P.; Praud, M.; Paré, A.; Kün-Darbois, J.-D. Assessing the effectiveness of botulinum toxin injections

into masticatory muscles in the treatment of temporomandibular disorders. J. Oral Med. Oral Surg. 2018, 24, 107–111. [CrossRef]
5. Fernandez-Nunez, T.; Amghar-Maach, S.; Escoda, C.G. Efficacy of botulinum toxin in the treatment of bruxism: Systematic review.

Med. Oral Patol. Oral Cir. Buccal 2019, 24, e416–e424. [CrossRef]
6. Goswami, A.; Sen, A. Biomodulation of Gummy Smile with Botulinum Toxin: An overview. IOSR J. Dent. Med. Sci. 2017, 16,

57–63.
7. Sucupira, E.; Abramovitz, A. A simplified method for smile enhancement: Botulinum toxin injection for gummy smile. Plast.

Reconstr. Surg. 2012, 130, 726–728. [CrossRef] [PubMed]
8. Kharbanda, S.; Srivastava, S.; Pal, U.S.; Shah, V. Applications of botulinum toxin in dentistry: A comprehensive review. Natl. J.

Maxillofac. Surg. 2015, 6, 152–159. [CrossRef] [PubMed]
9. Massachusetts Approves Botox Policy for Dentists. Available online: https://www.ada.org/en/publications/ada-news/%20201

3-archive/april/massachusetts-approves-botox-policy-for-dentists (accessed on 4 May 2020).
10. FAQs-Treatment. Available online: https://www.bacdp.org/faq/ (accessed on 4 May 2020).
11. Code of Practice Regarding Non-Surgical Cosmetic Procedures. Available online: http://www.dentalcouncil.ie/nonsurgicalcosmetics.

php (accessed on 4 May 2020).
12. Fact sheet: The Use of Botulinum Toxin and Dermal Fillers by Dentists. Available online: https://www.dentalboard.gov.au/

codes-guidelines/faq/botulinum-toxin-and-dermal-fillers.aspx (accessed on 4 May 2020).
13. Guidelines AFP 2020. Available online: https://www.healthprofessionals.gov.sg/docs/librariesprovider11/default-document-

library/guidelines-on-aesthetic-facial-procedures-for-dental-practitioners-(2020)fd3cd63f5646485c89e8a19a3599deda.pdf
(accessed on 4 May 2020).

14. Tanaterawong, N.; Katianurug, U.; Chaiyan, S. Resource Statistics. In Report on Public Health Resource 2019; Strategy and Planning
Division PSO Ministry of Public Health: Nonthaburi, Thailand, 2019; Available online: https://bps.moph.go.th/new_bps/sites/
default/files/Report%20Health%20Resource%202019.pdf (accessed on 4 May 2020).

15. Pourhoseingholi, M.A.; Vahedi, M.; Rahimzadeh, M. Sample size calculation in medical studies. Gastroenterol. Hepatol. Bed Bench
2013, 6, 14–17. [PubMed]

http://doi.org/10.1124/pr.116.012658
http://www.ncbi.nlm.nih.gov/pubmed/28356439
http://doi.org/10.21276/aohdr.1886
http://doi.org/10.1051/mbcb/2018001
http://doi.org/10.4317/medoral.22923
http://doi.org/10.1097/PRS.0b013e31825dc32f
http://www.ncbi.nlm.nih.gov/pubmed/22929256
http://doi.org/10.4103/0975-5950.183860
http://www.ncbi.nlm.nih.gov/pubmed/27390488
https://www.ada.org/en/publications/ada-news/%202013-archive/april/massachusetts-approves-botox-policy-for-dentists
https://www.ada.org/en/publications/ada-news/%202013-archive/april/massachusetts-approves-botox-policy-for-dentists
https://www.bacdp.org/faq/
http://www.dentalcouncil.ie/nonsurgicalcosmetics.php
http://www.dentalcouncil.ie/nonsurgicalcosmetics.php
https://www.dentalboard.gov.au/codes-guidelines/faq/botulinum-toxin-and-dermal-fillers.aspx
https://www.dentalboard.gov.au/codes-guidelines/faq/botulinum-toxin-and-dermal-fillers.aspx
https://www.healthprofessionals.gov.sg/docs/librariesprovider11/default-document-library/guidelines-on-aesthetic-facial-procedures-for-dental-practitioners-(2020)fd3cd63f5646485c89e8a19a3599deda.pdf
https://www.healthprofessionals.gov.sg/docs/librariesprovider11/default-document-library/guidelines-on-aesthetic-facial-procedures-for-dental-practitioners-(2020)fd3cd63f5646485c89e8a19a3599deda.pdf
https://bps.moph.go.th/new_bps/sites/default/files/Report%20Health%20Resource%202019.pdf
https://bps.moph.go.th/new_bps/sites/default/files/Report%20Health%20Resource%202019.pdf
http://www.ncbi.nlm.nih.gov/pubmed/24834239


Int. J. Environ. Res. Public Health 2022, 19, 1878 11 of 11

16. Hajjar, S.E. Statistical analysis: Internal consistency reliability and construct validity. Int. J. Quant. Qual. Res. Methods. 2018, 6, 27–38.
17. Nunnally, J.C. Psychometric Theory, 2nd ed.; McGraw Hill: New York, NY, USA, 1978.
18. Fleiss, J. The Design and Analysis of Clinical Experiments; John Wiley & Sons: Hoboken, NJ, USA, 1986.
19. Bloom, B.; Hastings, T.; Madaus, G. Handbook on Formative and Summative Evaluation of Student Learning; McGraw-Hill: New York,

NY, USA, 1971.
20. Hambleton, P. Clostridium botulinum toxins: A general review of involvement in disease, structure, mode of action and

preparation for clinical use. J. Neurol. 1992, 239, 16–20. [CrossRef] [PubMed]
21. Al Hamdan, E.M.; Algheryafi, A.M.; Al-Ghareeb, F.J.; Ashri, N. Knowledge and attitude of dentists towards the use of botulinum

toxin and dermal fillers in dentistry, Riyadh, Saudi Arabia. J. Cosmet. Laser Ther. 2013, 15, 46–54. [CrossRef] [PubMed]
22. Souad, A.; Maha, M. Knowledge and practice of faculty members of dental colleges in Saudi Arabia on non-surgical facial

aesthetics (botox & dermal fillers). IJMDC 2021, 5, 595–600.
23. Polo, M. Botulinum toxin type A (Botox) for the neuromuscular correction of excessive gingival display on smiling (gummy

smile). Am. J. Orthod. Dentofac. Orthop. 2008, 133, 195–203. [CrossRef] [PubMed]
24. Khalid, A.S.A.; Alzahrani, M.; Shabbir, A.; Raja, H.Z. Dentist Knowledge and Attitude towards Botulinum Toxin Use: Cross-

Sectional Study. Pak. J. Med. Health Sci. 2021, 14, 1852–1854.
25. Office of the Council of State. Practice of the dentistry Act B.E.2537. Royal Thai Government Gazette. 1994, 111, 1–2. Available

online: http://web.krisdika.go.th/data/law/law2/%C744/%C744-20-2537-001.htm (accessed on 4 May 2020).
26. Public relations sub-committee of the dental council agenda 9. Understanding the dental law on dental practice. Dental

Council Newsletter. 2020, 3, 9–10. Available online: https://dentalcouncil.or.th/Newsletter/Detail/RJ4BTNHA1DZZ0PVV
(accessed on 4 May 2020).

27. Botulinum Toxins & Dermal Filler Courses. Available online: https://www.facialesthetics.org/courses-events/botulinum-toxins-
dermal-filler/ (accessed on 4 May 2020).

28. Council Decision on Practice Standard for Advanced and New Areas of Practice. Available online: https://www.dcnz.org.
nz/assets/Uploads/Policies/Advanced-areas-of-practice-and-administration-of-Botulinum-type-A-and-dermal-fillers.pdf
(accessed on 4 May 2020).

http://doi.org/10.1007/BF00839205
http://www.ncbi.nlm.nih.gov/pubmed/1311751
http://doi.org/10.3109/14764172.2012.758377
http://www.ncbi.nlm.nih.gov/pubmed/23368690
http://doi.org/10.1016/j.ajodo.2007.04.033
http://www.ncbi.nlm.nih.gov/pubmed/18249285
http://web.krisdika.go.th/data/law/law2/%C744/%C744-20-2537-001.htm
https://dentalcouncil.or.th/Newsletter/Detail/RJ4BTNHA1DZZ0PVV
https://www.facialesthetics.org/courses-events/botulinum-toxins-dermal-filler/
https://www.facialesthetics.org/courses-events/botulinum-toxins-dermal-filler/
https://www.dcnz.org.nz/assets/Uploads/Policies/Advanced-areas-of-practice-and-administration-of-Botulinum-type-A-and-dermal-fillers.pdf
https://www.dcnz.org.nz/assets/Uploads/Policies/Advanced-areas-of-practice-and-administration-of-Botulinum-type-A-and-dermal-fillers.pdf

	Introduction 
	Materials and Methods 
	Results 
	Training Courses on Knowledge and Skills of Using BTX in Dentistry 
	Law Issues 
	Redundancy with Physicians 
	Safety 
	Patient Confidence 

	Discussion 
	Conclusions 
	References

