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Abstract. [Purpose] Bruxism is a repetitive muscle activity involving the clenching or grinding of one’s teeth 
during sleep or waking hours. Melissa officinalis L. may be employed as a natural therapy due to the sedative, 
anxiolytic, anti-inflammatory, and anti-spasm properties of the chemical constituents of the essential oil obtained 
from its leaves. The aim of the present study was to evaluate electromyographic signals in the temporal muscle us-
ing the BiteStrip® test on children with sleep bruxism before and after therapy with Melissa officinalis L. [Subjects 
and Methods] The subjects were randomly allocated to two groups. Group 1 (n = 12) ingested a tincture containing 
Melissa officinalis L. for 30 days. Group 2 (n = 12) received a placebo solution with the same dose and frequency as 
Group 1. The Wilcoxon and Mann-Whitney tests were employed for statistical analysis. [Results] The sample was 
made up of 24 children aged 6 to 10 years. No statistically significant differences were found between initial and 
final muscle activity in either group or in an intergroup comparison. [Conclusion] Use of the Melissa officinalis L. 
tincture at the dose employed did not lead to a reduction in muscle activity in children with bruxism.
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INTRODUCTION

Bruxism is a repetitive muscle activity involving the clenching or grinding of one’s teeth during sleep or waking hours1). 
It is often found in children and adolescents. This habit can have harmful effects on the teeth, periodontium, masticatory 
muscles, and temporomandibular joint2–4).

The prevalence of this condition among children ranges from 13.5 to 33.0%5–7). Treatment should be directed at reducing 
the habit through awareness of the problem and mechanical prevention to avoid wear of the permanent dentition8–10). There is 
no consensus in the literature regarding the treatment of bruxism in children10, 11). Clinical management ranges from the use 
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of a bite plate12) to provision of information the patient and guardian, psychological techniques, and medication13). Due to the 
divergences found in the success rate of different therapeutic methods, there is a need for further studies to offer assistance 
to healthcare professionals regarding the proper choice of treatment14–17).

Drugs such as type a botulinum toxin, benzodiazepine, anticonvulsants, beta blockers, dopamine, antidepressants, and 
muscle relaxers may help control bruxism, but the use of these agents in children is restricted15–18). Herbal products have 
been used since antiquity by humans as a way to improve or recover health. Since the Declaration of Alma-Ata in 1978, the 
World Health Organization (WHO) has expressed the need to appreciate the use of medicinal plants in public health systems, 
as some studies have indicated that almost 80% of the world population uses these plants in primary care18–20).

According to Druss et al., the majority of people use medicinal plants in therapies in conjunction with conventional 
medical treatment21). The search for alternative products continues, and natural phytochemicals isolated from plants used 
as traditional medicines are considered good alternatives21, 22). From the results of these investigations, it would appear that 
phytotherapy is a matter of great importance to the world’s population, and is of interest in different areas of health.

The use of these practices has also been incorporated into dentistry and numerous studies have been conducted to evalu-
ate vegetable species as natural agents that are economically feasible and provide effective alternatives for treating oral, 
diseases22–24).

Lemon balm (Melissa officinalis L.) may be employed as a natural therapy due to the sedative, anxiolytic, anti-inflamma-
tory, and anti-spasm properties of the chemical constituents of the essential oil obtained from its leaves25, 26). No previous 
study has employed this substance as a complementary therapeutic method for the treatment of bruxism. The choice of 
Melissa officinalis L was related to its properties reported in the literature as well as the scarcity of studies on it in the field 
of dentistry21, 27–30).

Electromyographic evaluation of the masticatory muscles is currently the most widely employed method for measuring 
muscle hyperactivity31, 32). The BiteStrip® allows this evaluation to be performed by the patient himself/herself through 
proper positioning of the device on the muscle of choice. Studies have demonstrated the efficacy of the BiteStrip® in detect-
ing the presence/absence of bruxism33). Thus, the aim of the present study was to evaluate electromyographic signals in the 
temporal muscle using the BiteStrip® test in children with sleep bruxism before and after therapy with Melissa officinalis L.

SUBJECTS AND METHODS

A randomized controlled clinical trial was carried out involving 24 children with a diagnosis of bruxism. All parents/
guardians received information on the objectives and procedures of the study and signed a statement of informed consent in 
compliance with Resolution 196/96 of the Brazilian National Board of Health. This study received approval from the Human 
Research Ethics Committee of Nove de Julho University (Brazil) under process no. 361299.

Bruxism was determined using the criteria established by the American Academy of Sleep Medicine33): 1) parent’s/guard-
ian’s report of the occurrence of teeth clenching and/or grinding and 2) incisal and/or occlusal tooth wear. The subjects were 
randomly allocated to two groups. Group 1 (n = 12) ingested a tincture containing Melissa officinalis L. 20% in the form of 
15 drops twice a day (1 hour after lunch and 1 hour after dinner) for 30 days. Group 2 (n = 12) received a placebo solution 
(water with food dye) with the same dose and frequency as Group 1 (Fig. 1).

All volunteers were instructed to use a BiteStrip® throughout a night of sleep prior to the therapy and one night following 
the completion of therapy. For this, the caregiver was instructed on the location of the left temporal muscle and how to use 
the device according to the manufacturer’s instructions. This device records the number of contractions above 30% of the 
maximum voluntary contraction, which is calibrated at the time of positioning. The score is classified based on the number of 
events in a five-hour period (0 = less than 30 events, 1 = 31 to 60 events, 2 = 61 to 100 events, and 3 = more than 100 events).

RESULTS

The sample was made up of 24 children aged 6 to 10 years (7.67± 1.17 years). Boys accounted for 54.2% of the sample (n 
= 13), and girls accounted for 45.8% of the sample (n = 11). There was a predominance of scores of 3 for the muscle event 
index (more than 100 events) in both genders and both groups. However, no statistically significant association was found 
between these variables and bruxism (Table 1). The Wilcoxon and Mann-Whitney tests were employed for statistical analysis 
of the data (p < 0.05).

A reduction in muscle events was found after both therapies. However, the Wilcoxon test revealed no statistically sig-
nificant differences between initial and final muscle activity in either group (Group 1, p = 0.157; Group 2, p = 0.414). The 
Mann-Whitney test revealed no statistically significant differences in intergroup comparisons at either evaluation (initial, p 
= 1.00; final, p = 0.551) (Table 2).

DISCUSSION

In the past, pharmaceutical companies have been interested in investigating plants as sources for new phototherapeutic 
agents with proven efficacy, safety, and quality. Groppo et al.23, 35, 36) reported the increasing use of phytotherapy in dentistry. 
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However, further studies are needed to evaluate the safety and efficacy of this type of therapy in clinical practice.
The present findings demonstrate that use of Mellissa officinalis does not alter the muscle activity in children with brux-

ism. Moreover, no significant difference was found in bruxism by age or gender.
Although various studies have evaluated the reasons for and individual factors associated with the use of herbal remedies 

by primary care patients, the characteristics of the population that use herbal medicines for oral health problems are relatively 
unknown. Thus, studies such as that of Tomazzoni et al.37) are encouraged in dentistry because they support the inclusion of 
phytotherapies in the Brazilian public healthcare system.

The present investigation is a pioneering study regarding the possible effect of Melissa officinalis L on bruxism. This 
substance is reported to have a sedative effect and has been used as a phytotherapy in the field of dentistry34). Studies have 
also investigated its effects on the inhibition of dental plaque38) and the control of anxiety. In general, the literature has dem-
onstrated that Melissa officinalis L may have an effect on muscle contractions in certain organs. Thus, this phytotherapeutic 
agent was employed with the aim of promoting muscle relaxation and controlling anxiety in children with bruxism. In the 
present study, no significant difference in muscle activity was found between the lemon balm group and placebo group. As 
this was a pilot study, investigations with a larger sample size should be conducted to confirm these preliminary results.

Because studies with Melissa officinalis L involving children are scarce, the decision was made to use the minimum 
dose indicated, which may have limited the action of the agent. Further studies with different doses are needed to determine 
whether Melissa officinalis L should be indicated for the control of this habit. Moreover, the lack of investigations into other 

Fig. 1.  Flow chart of study

Table 1. Analysis of muscle activity using the Bit-
eStrip® according to gender and group

BiteStrip® Score
2 3 Total

Gender
Male 5 6 11
Female 5 8 13

Group
1 5 7 12
2 5 7 12

χ2 test

Table 2. Analysis of muscle activity using the BiteStrip® 
before and after therapy with Melissa officinalis L

BiteStrip® Score
1 2 3

Group 1 Initial 0 5 7
Final 1 7 4
p-value 0.157

Group 2 Initial 0 5 7
Final 1 5 6
p-value 414

Intergroup Initial -
Final -
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variables that could confirm the effectiveness of this substance may have been a limitation of the present study. As there is no 
consensus on the proper dosage, the dose employed in this study may have exerted an influence on the results. Thus, further 
studies that investigate anxiety and sleep quality are needed to confirm the present findings.

There are no effective treatments for bruxism-only therapies aimed at controlling signs and symptoms of it, such as 
bite plate usage, relaxation techniques, occlusal equilibrium, physical therapy, and prosthetic rehabilitation. A number of 
therapies are described in the literature for sleep disorders, including the use of natural drugs14, 15, 27). As bruxism can occur 
during sleep, there is a need for studies on extracts from this plant, because such agents do not cause dependence, unlike other 
drugs used for the control of bruxism, such as benzodiazepine26).

A limitation of the present study was not having evaluated the presence of pain in the subjects, which was not the objective 
of the investigation. However, the literature reports that Melissa officinalis L extract has antinociceptive action through cho-
linergic systems, such as nicotinic and muscarinic acetylcholine receptors14). Thus, further studies are needed to determine 
the mechanisms of action of this phytotherapeutic agent with regard to orofacial pain.

Based on the present finding, use of the Melissa officinalis L. tincture at the dose employed did not lead to a reduction in 
muscle activity in children with bruxism. Further studies are necessary to provide scientific evidence concerning the efficacy 
and safety of Melissa officinalis in order for it to become an accessible alternative in public health services for the prevention 
and treatment of oral health problems.

ACKNOwLEDgEMENTS

The authors greatly acknowledge Nove de Julho University for providing the necessary facilities.
Grants FAPESP: 2011/20035-8.

REFERENCES

1) Lobbezoo F, Ahlberg J, Glaros AG, et al.: Bruxism defined and graded: an international consensus. J Oral Rehabil, 
2013, 40: 2–4. [Medline]  [CrossRef]

2) Bortoletto CC, Cordeiro da Silva F, Silva PF, et al.: Evaluation of cranio-cervical posture in children with bruxism 
before and after bite plate therapy: a pilot project. J Phys Ther Sci, 2014, 26: 1125–1128. [Medline]  [CrossRef]

3) Insana SP, Gozal D, McNeil DW, et al.: Community based study of sleep bruxism during early childhood. Sleep Med, 
2013, 14: 183–188. [Medline]  [CrossRef]

4) Ferreira-Bacci AV, Cardoso CL, Díaz-Serrano KV: Behavioral problems and emotional stress in children with bruxism. 
Braz Dent J, 2012, 23: 246–251. [Medline]  [CrossRef]

5) Emodi-Perlman A, Eli I, Friedman-Rubin P, et al.: Bruxism, oral parafunctions, anamnestic and clinical findings of 
temporomandibular disorders in children. J Oral Rehabil, 2012, 39: 126–135. [Medline]  [CrossRef]

6) Antonio AG, Pierro VS, Maia LC: Bruxism in children: a warning sign for psychological problems. J Can Dent Assoc, 
2006, 72: 155–160. [Medline]

7) Gupta B, Marya CM, Anegundi R: Childhood bruxism: a clinical review and case report. West Indian Med J, 2010, 59: 
92–95. [Medline]

8) Jones CM: Chronic headache and nocturnal bruxism in a 5-year-old child treated with an occlusal splint. Int J Paediatr 
Dent, 1993, 3: 95–97. [Medline]  [CrossRef]

9) American Academy on Pediatric Dentistry Clinical Affairs Committee-Developing Dentition Subcommittee Ameri-
can Academy on Pediatric Dentistry Council on Clinical Affairs: Guideline on management of the developing dentition 
and occlusion in pediatric dentistry. Pediatr Dent, 2008–2009, 30: 184–195. [Medline]

10) Giannasi LC, Santos IR, Alfaya TA, et al.: Effect of an occlusal splint on sleep bruxism in children in a pilot study with 
a short-term follow up. J Bodyw Mov Ther, 2013, 17: 418–422. [Medline]  [CrossRef]

11) Restrepo CC, Alvarez E, Jaramillo C, et al.: Effects of psychological techniques on bruxism in children with primary 
teeth. J Oral Rehabil, 2001, 28: 354–360. [Medline]  [CrossRef]

12) Restrepo C, Gómez S, Manrique R: Treatment of bruxism in children: a systematic review. Quintessence Int, 2009, 40: 
849–855. [Medline]

13) Lobbezoo F, van der Zaag J, van Selms MK, et al.: Principles for the management of bruxism. J Oral Rehabil, 2008, 35: 
509–523. [Medline]  [CrossRef]

14) Lavigne GJ, Soucy JP, Lobbezoo F, et al.: Double-blind, crossover, placebo-controlled trial of bromocriptine in patients 

http://www.ncbi.nlm.nih.gov/pubmed/23121262?dopt=Abstract
http://dx.doi.org/10.1111/joor.12011
http://www.ncbi.nlm.nih.gov/pubmed/25140110?dopt=Abstract
http://dx.doi.org/10.1589/jpts.26.1125
http://www.ncbi.nlm.nih.gov/pubmed/23219144?dopt=Abstract
http://dx.doi.org/10.1016/j.sleep.2012.09.027
http://www.ncbi.nlm.nih.gov/pubmed/22814694?dopt=Abstract
http://dx.doi.org/10.1590/S0103-64402012000300011
http://www.ncbi.nlm.nih.gov/pubmed/21916926?dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2842.2011.02254.x
http://www.ncbi.nlm.nih.gov/pubmed/16545178?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20931923?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8218118?dopt=Abstract
http://dx.doi.org/10.1111/j.1365-263X.1993.tb00058.x
http://www.ncbi.nlm.nih.gov/pubmed/19216419?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24138997?dopt=Abstract
http://dx.doi.org/10.1016/j.jbmt.2013.01.001
http://www.ncbi.nlm.nih.gov/pubmed/11350589?dopt=Abstract
http://dx.doi.org/10.1046/j.1365-2842.2001.00663.x
http://www.ncbi.nlm.nih.gov/pubmed/19898717?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18557917?dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2842.2008.01853.x


J. Phys. Ther. Sci. Vol. 28, No. 3, 2016742

 with sleep bruxism. Clin Neuropharmacol, 2001, 24: 145–149. [Medline]  [CrossRef]
15) Raigrodski AJ, Mohamed SE, Gardiner DM: The effect of amitriptyline on pain intensity and perception of stress in 

bruxers. J Prosthodont, 2001, 10: 73–77. [Medline]  [CrossRef]
16) da Rosa C, Câmara SG, Béria JU: [Representations and use intention of phytotherapy in primary health care]. Cien 

Saude Colet, 2011, 16: 311–318. [Medline]
17) Ministry of Health (Brasil): Decreto n.º 5.813, de 22 de junho de 2006. Aprova a Política Nacional de Plantas Medici-

nais e Fitoterápicos e dá outras providências. Diário Oficial da União, Brasília, jun. 2006 (in Portuguese).
18) Druss BG, Rosenheck RA: Association between use of unconventional therapies and conventional medical services. 

JAMA, 1999, 282: 651–656. [Medline]  [CrossRef]
19) Palombo EA: Traditional medicinal plant extracts and natural products with activity against oral bacteria: potential ap-

plication in the prevention and treatment of oral diseases. Evid Based Complement Alternat Med, 2011, 2011: 680354. 
[Medline]  [CrossRef]

20) Groppo FC, Bergamaschi CC, Cogo K, et al.: Use of phytotherapy in dentistry. Phytother Res, 2008, 22: 993–998. 
[Medline]  [CrossRef]

21) Ramakrishna Y, Goda H, Baliga MS, et al.: Decreasing cariogenic bacteria with a natural, alternative prevention 
therapy utilizing phytochemistry (plant extracts). J Clin Pediatr Dent, 2011, 36: 55–63. [Medline]  [CrossRef]

22) Pieri FA, Mussi MC, Fiorini JE, et al.: Bacteriostatic effect of copaiba oil (Copaifera officinalis) against Streptococcus 
mutans. Braz Dent J, 2012, 23: 36–38. [Medline]  [CrossRef]

23) de Sousa AC, Alviano DS, Blank AF, et al.: Melissa officinalis L. essential oil: antitumoral and antioxidant activities. 
J Pharm Pharmacol, 2004, 56: 677–681. [Medline]  [CrossRef]

24) Koksal E, Bursal E, Dikici E, et al.: Antioxidant activity Melissa officinalis leaves. J Med Plants Res, 2011, 5: 217–222.
25) Aldave KP, Pizán ME, Vilchez LF, et al.: Effect of ethanolic extract of the Melissa officinalis (lemon balm) in the modi-

fication of the behaviour of the anxious child. Rev Estomatol Herediana, 2009, 19: 91–95.
26) Babpour E, Angaji SA, Angaji SM: Antimicrobial effects of four medicinal plants on dental plaque. J Med Plants Res, 

2009, 3: 132–137.
27) Iauk L, Lo Bue AM, Milazzo I, et al.: Antibacterial activity of medicinal plant extracts against periodontopathic bac-

teria. Phytother Res, 2003, 17: 599–604. [Medline]  [CrossRef]
28) Michelotti A, Farella M, Gallo LM, et al.: Effect of occlusal interference on habitual activity of human masseter. J Dent 

Res, 2005, 84: 644–648. [Medline]  [CrossRef]
29) Amorim CF, Giannasi LC, Ferreira LM, et al.: Behavior analysis of electromyographic activity of the masseter muscle 

in sleep bruxers. J Bodyw Mov Ther, 2010, 14: 234–238. [Medline]  [CrossRef]
30) Mainieri VC, Saueressig AC, Pattussi MP, et al.: Validation of the Bitestrip versus polysomnography in the diagnosis 

of patients with a clinical history of sleep bruxism. Oral Surg Oral Med Oral Pathol Oral Radiol, 2012, 113: 612–617. 
[Medline]  [CrossRef]

31) Lauriti L, Silva PF, Politti F, et al.: Pattern of electromyographic activity in mastication muscles of adolescents with 
temporomandibular disorder. J Phys Ther Sci, 2013, 25: 1303–1307. [Medline]  [CrossRef]

32) AASM: American Academy of Sleep Medicine. International classification of sleep disorders. Diagnosis and coding 
manual (ICSD-2). Section on sleep related bruxism, 2nd ed. Westchester: American Academy of Sleep Medicine, 2005, 
pp 189–192.

33) Tomazzoni MI, Negrelle RR, Centa ML: Fitoterapia popular: a busca instrumental enquanto prática terapêuta. Texto 
Contexto Enferm, 2006, 15: 115–121.  [CrossRef]

34) Sadraei H, Ghannadi A, Malekshahi K: Relaxant effect of essential oil of Melissa officinalis and citral on rat ileum 
contractions. Fitoterapia, 2003, 74: 445–452. [Medline]  [CrossRef]

35) Ommerborn MA, Taghavi J, Singh P, et al.: Therapies most frequently used for the management of bruxism by a sample 
of German dentists. J Prosthet Dent, 2011, 105: 194–202. [Medline]  [CrossRef]

36) Navarrete FF, Aguirre YV: Diagnóstico y tratamiento del insomnio. Medicine, 2012, 11: 1406–1411.
37) Huynh N, Manzini C, Rompré PH, et al.: Weighing the potential effectiveness of various treatments for sleep bruxism. 

J Can Dent Assoc, 2007, 73: 727–730. [Medline]
38) Guginski G, Luiz AP, Silva MD, et al.: Mechanisms involved in the antinociception caused by ethanolic extract ob-

tained from the leaves of Melissa officinalis (lemon balm) in mice. Pharmacol Biochem Behav, 2009, 93: 10–16. [Med-
line]  [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/11391125?dopt=Abstract
http://dx.doi.org/10.1097/00002826-200105000-00005
http://www.ncbi.nlm.nih.gov/pubmed/11512111?dopt=Abstract
http://dx.doi.org/10.1111/j.1532-849X.2001.00073.x
http://www.ncbi.nlm.nih.gov/pubmed/21180838?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10517718?dopt=Abstract
http://dx.doi.org/10.1001/jama.282.7.651
http://www.ncbi.nlm.nih.gov/pubmed/19596745?dopt=Abstract
http://dx.doi.org/10.1093/ecam/nep067
http://www.ncbi.nlm.nih.gov/pubmed/18570269?dopt=Abstract
http://dx.doi.org/10.1002/ptr.2471
http://www.ncbi.nlm.nih.gov/pubmed/22900445?dopt=Abstract
http://dx.doi.org/10.17796/jcpd.36.1.f485870h90174311
http://www.ncbi.nlm.nih.gov/pubmed/22460312?dopt=Abstract
http://dx.doi.org/10.1590/S0103-64402012000100006
http://www.ncbi.nlm.nih.gov/pubmed/15142347?dopt=Abstract
http://dx.doi.org/10.1211/0022357023321
http://www.ncbi.nlm.nih.gov/pubmed/12820224?dopt=Abstract
http://dx.doi.org/10.1002/ptr.1188
http://www.ncbi.nlm.nih.gov/pubmed/15972594?dopt=Abstract
http://dx.doi.org/10.1177/154405910508400712
http://www.ncbi.nlm.nih.gov/pubmed/20538220?dopt=Abstract
http://dx.doi.org/10.1016/j.jbmt.2008.12.002
http://www.ncbi.nlm.nih.gov/pubmed/22668619?dopt=Abstract
http://dx.doi.org/10.1016/j.oooo.2011.10.008
http://www.ncbi.nlm.nih.gov/pubmed/24259781?dopt=Abstract
http://dx.doi.org/10.1589/jpts.25.1303
http://dx.doi.org/10.1590/S0104-07072006000100014
http://www.ncbi.nlm.nih.gov/pubmed/12837359?dopt=Abstract
http://dx.doi.org/10.1016/S0367-326X(03)00109-6
http://www.ncbi.nlm.nih.gov/pubmed/21356412?dopt=Abstract
http://dx.doi.org/10.1016/S0022-3913(11)60029-2
http://www.ncbi.nlm.nih.gov/pubmed/17949541?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19358864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19358864?dopt=Abstract
http://dx.doi.org/10.1016/j.pbb.2009.03.014

