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Evaluation of Changes in Depression  
Levels of Bruxism Patients Treated With 
Botulinum Toxin-A

Deniz Erdil1 , Nilsun Bagis1 , Hakan Eren2,  
Melike Camgoz3 , and Kaan Orhan2

Abstract

Aim: Bruxism is defined as the involuntary recurrent masticatory muscle activity characterized by gnashing, grinding, 
clenching of teeth, and/or pushing the mandible. Factors creating its etiology are peripheral (morphological) or central 
(physiopathological and physiological), and exogenous. Recently, among physiological factors, depression and bruxism 
were considered to be related. A definitive treatment method does not exist for bruxism; however, botulinum toxin-A 
(BT-A) application is an up-to-date and effective way of treatment. The present study is aimed to evaluate the levels of 
depression in bruxism patients treated with BT-A application.

Materials and Methods: A total of 25 individuals (23 females and 2 males) who were diagnosed as bruxism patients were 
included in the study. 25 U of BT-A for each masseter muscle was injected into the patients. Patients were prospectively 
observed for a possible change in depression levels by using Beck’s Depression Inventory. The inventory was implemented 
before and six months after the BT-A application. Depression levels before and six months after the injection were  
compared. A paired t-test was used to compare “before” and “after” treatment values. One-way analysis of variance and 
post-hoc Tukey tests were used to evaluate the change in Beck’s Depression Inventory scores according to age groups.

Results: The mean total score was 7.80 ± 8.10 before the treatment and 7.16 ± 6.52 six months after the treatment. 
The decrease in the mean score was not statistically significant (P > .05).

Conclusion: In conclusion, despite the decrease in the mean Beck’s Depression Inventory scores, a statistically signifi-
cant decrease in the depression levels of patients was not observed.
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Introduction

Bruxism is defined as the involuntary recurrent mastica-
tory muscle activity characterized by gnashing, grinding, 
or clenching of teeth and/or pushing mandible.1 The epide-
miology of bruxism is not clear because of different diag-
nosis strategies and the studies conducted in various 
populations.2,3 The prevalence of “bruxism” was stated as 
8% to 31.4% in general.4

It was suggested that the etiology of bruxism might  
be multifactorial, and psychosocial, physiological, and 
exogenous factors may affect the occurrence of bruxism.5 
Bruxism is considered to have two different forms as 
“awake bruxism” and “sleep bruxism” with different  

etiologies. It was shown that awake bruxism may result 
from anxiety or psychosocial disorders.6 A series of  
studies have stated the relationship between bruxism and 
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personality, psychosocial factors, and anxiety.7 The rela-
tionship between the occurrence of bruxism, anxiety, and 
depression symptoms was shown by Gungormuş et al. The 
outcomes of anxiety and depression were higher in the 
individuals with bruxism.8

There is not a definitive diagnosis method for bruxism. 
However, polysomnography (PSG) is considered the 
golden standard. Among some of the other methods used 
are electromyography, self-reporting by the patient, and 
clinical examination. A new system for grading bruxism 
evaluations was introduced by Lobbezoo et al. in 2018. 
The suggested grading system is as follows: (a) Possible 
sleep/awake bruxism is based on a positive self-report 
only. (b) Probable sleep/awake bruxism is based on a 
positive clinical inspection, with or without a positive self-
report. (c) Definite sleep/awake bruxism is based on a 
positive instrumental assessment with PSG and ecological 
momentary assessment/experience sampling methodology, 
with or without a positive self-report and/or a positive 
clinical inspection.9

Bruxism may be hazardous for stomatognathic struc-
tures.10 Pathologies considered to be caused by bruxism are 
abrasion of teeth, hypersensitivity or pain, mobility, cracks, 
problems observed in dental restorations, implants, and 
dentures.11–14 Besides, hypertrophy in masticatory muscles, 
fatigue and pain, and temporary or chronic headaches may 
also be seen.15 Although it is not possible to state a direct 
temporomandibular dysfunction caused by bruxism, it may 
be indicated that it exacerbates symptoms like pain and 
locking of the temporomandibular joint.16–19

A consensus has not been established for the treatment 
of bruxism. Occlusal appliances, pharmacological treat-
ments, behavioral therapy, and some other approaches are 
used in the management of bruxism. In recent years, it was 
stated that botulinum toxin (BT) could be used in the treat-
ment of bruxism and the outcomes are promising.20

Bruxism is also related to specific personality character-
istics, especially high levels of anxiety and stress might be 
a risk factor for bruxism because of their probable effect on 
the quality of sleep.21,22 Studies have stated relationships 
between bruxism and anxiety, emotional stress, depression, 
and hostility in both human and animal studies.23–25 Some 
pathological emotional experiences result in parafunc-
tional habits more often. It was proved that compulsive, 
controlling, and aggressive people are more vulnerable to 
developing bruxism.26

In general, studies are conducted to evaluate the effect 
of stress on bruxism. The aim of the present study is to 
compare the depression levels of patients treated with 
botulinum toxin-A (BT-A) injections for bruxism-induced 
masseter muscle hypertrophy before and after the treatment.

Materials and Methods

Study Design

Patient Selection

This prospective observational study was approved by the 
Ethical Committee of Ankara University, Faculty of 
Dentistry. A total of 38 patients who applied to the Ankara 
University Faculty of Dentistry Hospital with teeth grind-
ing complaints and diagnosed as probable bruxism accord-
ing to self-report and clinical inspection were planned to 
deliver BT-A injection into masseter muscle at the 
Department of Periodontology and included in the study. 
Phase 1 therapy of all patients was completed before  
they applied for BT-A treatment. The planned BT-A  
injection was aimed to eliminate the muscle hypertrophy 
and/or the treatment of connected temporomandibular 
dysfunction.

The inclusion criteria were as follows: patients older 
than 18 years of age, patients with masseter muscle hyper-
trophy, patients with temporomandibular joint dysfunction 
resulting from muscle function, patients who were sched-
uled to receive intramuscular BT-A injection application 
for the treatment of muscle hypertrophy, and patients who 
signed informed consent to be included in the study.

The exclusion criteria included the following: Patients 
with advanced periodontal diseases, masseter muscle or 
parotid gland pathologies; previous parotid gland opera-
tion, benign/malignant tumors of the mandible, temporo-
mandibular joint dysfunction other than muscle function; 
pregnant and breastfeeding women; and patients allergic to 
the components of BT-A.

Scales Applied

Demographic data was recorded, and Beck’s Depression 
Inventory (BDI) was applied to the included individuals to 
determine the depression levels before the study.8 Inventory 
was re-applied six months after BT-A treatment. To deter-
mine bruxism, the Fonseca Anamnestic Index was used.27 
BDI is a questionnaire consisting of 21 items that assesses 
cognitive, behavioral, affective, and somatic components 
of depression.28 Each answer is scored on a scale value 
between 0 and 3. Higher scores represent more reported 
depression and the highest possible score is 63. A score 
from 1 to 10 reflects that a person is not depressed  
(normal), 11 to 16 indicates mild mood disorder, 17 to 20 
borderline clinical depression, 21 to 30 moderate depres-
sion, 31 to 40 severe, and 41 to 63 extremely depressive 
disorder. The inventory is a simple and comprehensible 
screening tool.
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Treatment Protocol

All patients were informed about the possible side effects 
of BT-A injections, and signed informed consent forms 
were collected before the procedure. For each dose of  
1.0 U/0.1 mL injection, 100 U frozen dried BT-A (Botox, 
Allergan, Inc., Irvine, CA) was diluted with 2 cc of saline 
solution and injected via 30 gauge injector. Three points 
were marked for the injection of the masseter muscle. All 
injections were prosecuted by the same periodontologist. A 
total of 50 U of BT, 25 U for each masseter, was applied. 
Patients were prospectively observed for a possible change 
in depression levels by using BDI. Patients were scheduled 
for follow-up appointments at 15 days, three months, and 
six months after the application.

Statistical Analysis

The level of significance was taken as 5% and the data 
were analyzed with SPSS (IBM SPSS for Windows, 
version 25) package. To define the relationships between 
the parameters, Pearson’s correlation coefficients were 
used. A paired t-test was used to compare “before” and 

“after” treatment values. One-way analysis of variance and 
post-hoc Tukey tests were used to evaluate the change in 
BDI scores before and after the treatment according to age 
groups.

Results

At the beginning of the study, 38 patients were included; 
however, as a result of the exclusion of noncompliant 
patients, the study was concluded with 25 patients (2 males 
and 23 females). The age of the patients ranged between  
20 and 65 years, and the mean age was 32.25 ± 10.01 years 
(Figure 1).

According to BDI applied before the treatment, 19 
individuals were considered normal, 3 presented with mild 
depression, and 3 with moderate depression. The results of 
the same inventory application six months after the 
treatment showed that 18 individuals were normal, 4 had 
mild depression, 2 were borderline, and 1 had moderate 
depression (Figure 2).

The mean BDI scores with the comparisons between 
before and after treatment values are presented in Figure 2. 
The mean BDI score was 7.80 ± 8.10 before the treatment 

Figure 1.  Age Distribution of the Patients Included in the Study

Figure 2.  Classification of Patients According to the Beck’s Depression Inventory
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and 7.16 ± 6.52 after the treatment. The decrease in the 
mean score was not statistically significant (P > .05;  
Table 1).

The mean BDI scores of before and after the treatment 
between age groups are presented in Figures 3 and 4, 
respectively. No statistically significant difference was 
found between age groups when the change in BDI scores 
before and after the treatment was evaluated (P > .05).

Discussion

Modern life has brought along stress in these times. The 
prevalence of bruxism has increased with the development 
of civilization and the modern lifestyle.29 Many studies 
regarding the relationship between bruxism and depression 

were conducted earlier. The relationship between the 
occurrence of bruxism and depression is still considered 
controversial because it has not yet been proved 
scientifically that depression exacerbates the severity of 
bruxism. In addition to that, some scientists stated that 
depressive symptoms are observed more often and severely 
in patients with bruxism.30,31 In a study regarding the 
relationship between anxiety, depression, and bruxism by 
Gungormuş et al., the outcomes of anxiety and depression 
were higher in the individuals with bruxism than the ones 
who did not have bruxism.8

There is a strong correlation between temporomandibu-
lar disorders (TMDs) and bruxism. In a study conducted by 
Camparis et al., in a group of patients with sleep bruxism 
accompanied with or without TMD, a statistically signifi-
cant difference was detected for physical symptoms. 

Table 1. The Levels of Significance Between Total Beck’s Scores Before and After Treatment According to Paired t-Test

Mean Standard Deviation *P

Before treatment Total Beck’s score 7.80 8.10 .406

Six months after treatment Total Beck’s score 7.16 6.52

Note: *Statistical significance according to paired t-test results, P < .05.

Figure 3.  The Mean Beck’s Depression Inventory Scores of Patients Before Treatment Between Age Groups

Figure 4.  The Mean Beck’s Depression Inventory Scores of Patients After Treatment Between Age Groups
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However, there were no significant differences in depres-
sion levels.32 In another study, however, the comparison 
between patients with and without bruxism showed higher 
mean anxiety and depression scores.8 Likewise, Manfredini 
et al. reported that individuals with bruxism were more 
depressive and anxious than the ones who did not have 
bruxism.23 In a study by Molina et al., individuals with 
bruxism were shown to have higher levels of hostility than 
the ones without bruxism.24 It was stated that experimen-
tally triggered emotional stress induces brux-like activity 
more than the control group in a study conducted with 
rats.25 Some pathological emotional experiences result in 
parafunctional habits and bruxism more often. It was 
proved that compulsive, controlling, and aggressive people 
are more vulnerable to developing bruxism.26 Fernandes et 
al. showed that bruxism is a risk factor for pain-related 
TMDs which indirectly puts the patient at risk for depres-
sive and nonspecific psychological symptoms, and yet the 
casual relationship between bruxism and depression could 
not be verified definitely.31 In a study conducted among 
patients with pain from TMD, following the treatment with 
BT-A, a declination in the pain scores and an improvement 
in mood were observed.33 Despite the decrease in the 
depression and anxiety scores of the patients treated for 
bruxism, we found that this difference was not statistically 
significant in our study. Although the outcomes comply 
with previous study results, the insignificance is consid-
ered a result of our small study population.

Generally, studies conducted are inclined to evaluate the 
effect of stress on bruxism. However, the alteration of 
depression resulting from treated bruxism has not yet been 
investigated. Our study is a pioneer regarding that matter. 
The limitation of our study was the lack of psychological 
support during the BT-A application for the treatment of 
bruxism. Our approach was to eliminate the physiological 
effects of bruxism. However, considering that stress is an 
important factor in the etiology of bruxism depending on 
the literature, it might be beneficial to include psychological 
support in the treatment protocol. Further research is 
needed to evaluate the relationship between stress and 
bruxism from this point of view.

Consequently, it is considered that different etiologies 
exist for awake and sleep bruxism which are various circa-
dian rhythmic types of bruxism. It was suggested that the 
etiology of bruxism might be multifactorial, and psychoso-
cial (i.e., stress and anxiety), physiological (i.e., genetics), 
and exogenous (i.e., alcohol consumption, smoking, medi-
cations) factors may affect the occurrence of bruxism.5 
Psychosocial factors are stated to be more effective in 
awake bruxism.6 Bruxism diagnosis was established based 
on self-report and clinical examination in our study, but the 

golden standard of bruxism diagnosis that is PSG was not 
used. Hence, a distinction between sleep and awake brux-
ism could not be made. Further case-control studies with 
larger populations that differentiate sleep and awake brux-
ism should be conducted. Also, further studies should con-
tain healthy individuals without bruxism to observe the 
changes of depression levels in normal population.

Conclusion

The scores of BDI, which evaluates the depression levels 
of bruxism patients treated with BT-A, decreased after the 
treatment compared to the beginning. However, the differ-
ence was not statistically significant. Treatments applied to 
eliminate the physiological impacts of bruxism are effec-
tive in reducing stress or anxiety, but are not adequate. The 
treatment of bruxism should be considered multidiscipli-
nary, and the effectiveness should be increased by planning 
combined therapies.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, 
authorship, and/or publication of this article.

ORCID iDs
Deniz Erdil  https://orcid.org/0000-0001-8460-7587
Nilsun Bagis  https://orcid.org/0000-0003-4301-8502
Melike Camgoz  https://orcid.org/0000-0001-5241-019X

References

  1.	Lobbezoo F, Ahlberg J, Glaros A, et al. Bruxism defined and 
graded: An international consensus. J Oral Rehabil 2013; 
40(1): 2–4.

  2.	Cruz‑Fierro N, Martínez‑Fierro M, Cerda‑Flores RM, et al.  
The phenotype, psychotype and genotype of bruxism. Biomed 
Rep 2018; 8(3): 264–268.

  3.	Manfredini D, Winocur E, Guarda-Nardini L, Paesani D,  
and Lobbezoo F. Epidemiology of bruxism in adults: A 
systematic review of the literature. J Orofac Pain 2013; 27(2): 
99–110.

  4.	Ciancaglini R, Gherlone EF, and Radaelli G. The relationship 
of bruxism with craniofacial pain and symptoms from the 
masticatory system in the adult population. J Oral Rehabil 
2001; 28(9): 842–848.

  5.	Kato T, Thie NM, Huynh N, Miyawaki S, and Lavigne GJ. 
Topical review: Sleep bruxism and the role of peripheral 
sensory influences. J Orofac Pain 2003; 17(3): 191–213.

  6.	Manfredini D and Lobbezoo F. Role of psychosocial factors in 
the etiology of bruxism. J Orofac Pain 2009; 23(2): 153–166.

  7.	Przystańska A, Jasielska A, Ziarko M, et al. Psychosocial 



6		  Journal of Advanced Oral Research

predictors of bruxism. Biomed Res Int October 13, 2019; 
2019: 2069716.

  8.	Gungormus Z and Erciyas K. Evaluation of the relationship 
between anxiety and depression and bruxism. J Int Med Res 
2009; 37(2): 547–550.

  9.	Lobbezoo F, Ahlberg J, Raphael K, et al. International 
consensus on the assessment of bruxism: Report of a work in 
progress. J Oral Rehabil 2018; 45(11): 837–844.

10.	Lobbezoo F, Van Der Zaag J, Van Selms M, Hamburger H, 
and Naeije M. Principles for the management of bruxism.  
J Oral Rehabil 2008; 35(7): 509–523.

11.	Johansson A, Omar R, and Carlsson GE. Bruxism and 
prosthetic treatment: A critical review. J Prosthodont Res 
2011; 55(3): 127–136.

12.	Lobbezoo F, Ahlberg J, Manfredini D, and Winocur E. Are 
bruxism and the bite causally related? J Oral Rehabil 2012; 
39(7): 489–501.

13.	Fernandes G, Franco AL, Aparecida de Godoi Gonçalves 
D, Geraldo Speciali J, Bigal ME, and Camparis CM. 
Temporomandibular disorders, sleep bruxism, and primary 
headaches are mutually associated. J Orofac Pain 2013; 
27(1): 14–20.

14.	Lobbezoo F, Koyano K, Paesani DA, and Manfredini D. 
Principles and Practice of Sleep Medicine. 6th ed. Elsevier, 
2017.

15.	Dharmadhikari S, Romito LM, Dzemidzic M, et al. GABA 
and glutamate levels in occlusal splint-wearing males with 
possible bruxism. Arch Oral Biol 2015; 60(7): 1021–1029.

16.	Glaros AG and Williams K. Tooth contact versus clenching: 
Oral parafunctions and facial pain. J Orofac Pain 2012; 26(3): 
176–180.

17.	Carlsson GE, Egermark I, and Magnusson T. Predictors of 
bruxism, other oral parafunctions, and tooth wear over a 
20-year follow-up period. J Orofac Pain 2003; 17(1): 50–57.

18.	Aydin G, Keleş I, Zöğ G, and Orkun S. Diş sikma alişkanliği 
temporomandibular rahatsizliği olan hastalarda semptom ve 
bulgulari ne yönde etkiliyor? [How does the habit of teeth 
clenching affect the symptoms and signs of patients with 
temporomandibular disorders?]. Kulak Burun Bogaz Ihtis 
Derg 2004; 13(1–2): 19–24.

19.	Glaros AG, Hanson AH, and Ryen CC. Headache and oral 
parafunctional behaviors. Appl Psychophysiol Biofeedback 
2014; 39(1): 59–66.

20.	Ågren M, Sahin C, and Pettersson M. The effect of botulinum 
toxin injections on bruxism: A systematic review. J Oral 
Rehabil 2020; 47(3): 395–402.

21.	Vanderas AP, Menenakou M, Kouimtzis T, and Papagiannoulis 
L. Urinary catecholamine levels and bruxism in children.  
J Oral Rehabil 1999; 26: 103–110.

22.	Ohayon M, Li KK, and Guilleminault C. Risk factors for 
sleep bruxism in the general population. Chest 2001; 119: 
53–61.

23.	Manfredini D, Landi N, Romagnoli M, and Bosco M. Psychic 
and occlusal factors in bruxers. Aust Dent J June 2004; 49(2): 
84–89.

24.	Molina OF and dos Santos J Jr. Hostility in TMD/bruxism 
patients and controls: A clinical comparison study and 
preliminary results. Cranio October 2002; 20(4): 282–288.

25.	Rosales VP, Ikeda K, Hizaki K, Naruo T, Nozoe S, and Ito 
G. Emotional stress and brux-like activity of the masseter 
muscle in rats. Eur J Orthod February 2002; 24(1):  
107–117.

26.	Takemura T, Takahashi T, Fukuda M, et al. A psychological 
study on patients with masticatory muscle disorder and sleep 
bruxism. Cranio July 2006; 24(3): 191–196.

27.	Nomura K, Vitti M, Oliveira ASD, et al. Use of the 
Fonseca’s questionnaire to assess the prevalence and 
severity of temporomandibular disorders in Brazilian dental 
undergraduates. Braz Dent J 2007; 18(2): 163–167.

28.	Piotrowski C. Use of the Beck Depression Inventory in 
clinical practice. Psychol Rep 1996; 79(3): 873–874.

29.	Wieckiewicz M, Paradowska-Stolarz A, and Wieckiewicz 
W. Psychosocial aspects of bruxism: The most paramount 
factor influencing teeth grinding. Biomed Res Int 2014; 2014: 
469187.

30.	Uca AU, Uguz F, Kozak HH, et al. Antidepressant-induced 
sleep bruxism: Prevalence, incidence, and related factors. 
Clin Neuropharmacol 2015; 38(6): 227–230.

31.	Fernandes G, Siqueira JTTd, Gonçalves DAdG, and Camparis 
CM. Association between painful temporomandibular 
disorders, sleep bruxism, and tinnitus. Braz Oral Res 2014; 
28(1): 1–7.

32.	Camparis CM, Formigoni G, Teixeira MJ, Bittencourt 
LRA, Tufik S, and de Siqueira JTT. Sleep bruxism and 
temporomandibular disorder: Clinical and polysomnographic 
evaluation. Arch Oral Biol 2006; 51(9): 721–728.

33.	Kurtoglu C, Gur OH, Kurkcu M, Sertdemir Y, Guler-Uysal F, 
and Uysal H. Effect of botulinum toxin-A in myofascial pain 
patients with or without functional disc displacement. J Oral 
Maxillofac Surg 2008; 66(8): 1644–1651.

View publication statsView publication stats

https://www.researchgate.net/publication/351021637

