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ABSTRACT

BACKGROUND AND OBJECTIVES: Literature has shown 
that behavioral and educational modalities are effective options 
in the treatment of chronic pain, including temporomandibular 
disorder, and techniques such as biofeedback have been used for 
single therapy or in combination for effective pain control in 
these individuals. Furthermore, the severity of symptoms is rela-
ted to relevant prognostic factors, such as quality of life, emotio-
nal states and sleep quality. The aim of the present study was to 
evaluate the effect of the biofeedback audiovisual technique on 
pain control and sleep quality in a patient with temporomandi-
bular disorder.
CASE REPORT: Female patient, 34 years old, with Temporo-
mandibular Disorder. The DC/TMD (Diagnostic Criteria for 
Temporomandibular Disorders) Axis I, diagnostic was applied, 
and the patient was classified with more than one subtype of 
temporomandibular disorders: local myalgia and myofascial pain 
with reference, in addition to neck pain as a comorbidity. 
CONCLUSION: In this case, the biofeedback treatment was 
effective both in reducing pain intensity and improving sleep 
quality.
Keywords: Biofeedback, Pain control, Seep, Temporomandibu-
lar disorder.  
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A literatura tem demons-
trado que as modalidades comportamentais e educacionais são 
opções efetivas no tratamento da dor crônica, inclusive da dis-
função temporomandibular, e técnicas como o biofeedback vêm 
sendo utilizadas como terapia isolada ou em combinação para 
um controle efetivo da dor nesses indivíduos. Além disso, a gra-
vidade dos sintomas tem correlação com fatores de relevância 
para o prognóstico, como a qualidade de vida, estados emocio-
nais e qualidade do sono. O objetivo deste estudo foi avaliar o 
efeito da técnica do biofeedback audiovisual no controle da dor 
e na qualidade do sono em paciente com disfunção temporo-
mandibular muscular. 
RELATO DO CASO: Paciente do sexo feminino, 34 anos, com 
disfunção temporomandibular. O critério diagnóstico DC/TMD 
(Diagnostic Criteria for Temporomandibular Disorders) Eixo I foi 
aplicado, sendo a paciente classificada com mais de um subtipo de 
disfunção temporomandibular: mialgia local e dor miofascial com 
referência, além de cervicalgia como comorbidade. 
CONCLUSÃO: No caso clínico apresentado a terapia com bio-
feedback foi efetiva na redução da intensidade da dor e melhoria 
da qualidade do sono.
Descritores: Biofeedback, Controle da dor, Disfunção temporo-
mandibular,  Sono. 

INTRODUCTION

The American Academy of Orofacial Pain defines Temporoman-
dibular Disorder (TMD) as group of disorders that involve the 
chewing muscles, the temporomandibular joint (TMJ) and asso-
ciated structures. The symptoms most often reported by patients 
include pain in the face, TMJ, masticatory muscles. Other symp-
toms reported by patients are ear manifestations such as tinnitus, 
ear fullness and vertigo1.
The multifactorial origin of the TMD determines the greater 
importance of a complete anamnesis for the possible identifica-
tion of the predisposing, initiating and perpetuating factors. One 
among the most relevant factors associated with TMD is micro-
trauma, provoked by continuous overloads of the “chewing sys-
tem’’ due to postural imbalances or parafunctional habits such as 
teeth squeezing, lip biting and abnormal jaw postures1-3. The se-
verity of symptoms are correlated with quality of life, emotional 
states and bad quality of sleep, and this alterations influence the 
clinical and therapeutic handling4-7. Sleep, in particular, has been 
pointed out as an element whose complex and multidimensional 
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interaction with pain is relevant, either from the physiopatholo-
gical point of view, or from the clinical point of view8. Moreover, 
sleep disturbances, like insomnia, are prevalent in populations 
with orofacial pain (OFP) and temporomandibular disorder9. 
Literature has shown that the behavioral and educational moda-
lities are effective options for the control of chronic pain condi-
tions, including TMD, and that techniques such as biofeedback 
are being used in single or combined therapies10-12.
The biofeedback technique allows, by the means of electronic 
or electromechanics tools, digitally or analogically, with sounds 
or visuals, capturing the vital or biological signals that, when 
processed, promote a phenomenon of auto regulatory response, 
whereby the patients learn to intercept and correct physiological 
processes previously taken for involuntary. 
This technique must be performed by a professional with expe-
rience and training in biofeedback, providing relevant informa-
tion to the patients about their bodily functions, with the inten-
tion of promoting changes in behavior, resulting in prevention 
or decrease of symptoms13-15.
Studies have demonstrated the efficacy of this method, alone 
or in combination with other conservative techniques, for con-
trolling patients’ oral parafunctional habits and pain11,14,16-19.  
The purpose of this study was to evaluate the impact of the au-
diovisual biofeedback technique on pain intensity and sleep qua-
lity in patients with OFP associated with TMD.

CASE REPORT

Female patient, 34 years old, nurse technician, sought the mas-
ters degree clinic of TMD and OFP with complaints of pain 
in the right side masseteric parotid region for at least 5 years. 
The patient initiated some treatments, but could not reverse 
the parafunctional habits (teeth squeezing and lip biting). The 
patient was classified with more than one subtype of muscular 
TMD when the TMD Axis I diagnostic criteria was applied: 
local myalgia and myofascial pain with reference, in addition to 
neck pain as comorbidity. During the muscle palpation test on 
the chewing muscles, the intensity 5 familiar pain was reprodu-
ced, according to the visual analog scale (VAS).  
The biofeedback work on the chewing muscles activity uses 
the positioning of electrodes in the temporal muscles and in 
the masseter17,20,21. This study’s equipment was designed for 
use in the anterior portion of the temporal muscle, unilate-
rally. For the application of the equipment training protocol, 
the clinical researcher performed a biofeedback certification. 
The chosen therapy was audiovisual biofeedback. The equip-
ment was connected around the head of the patient using a 
velcro strip, where the surface electrodes and sensors where 
positioned in contact with the more anterior portion of the 
temporal muscle. 
With the action of these muscular fibers on the jaw move-
ments, the signals generated there are transmitted to a no-
tebook by means of graphic signals, allowing the patient to 
understand how to position her jaw to stabilize the graphic 
element (nave) below the threshold interposed on the com-
puter screen during sessions (Figure 1). 

The training’s objective was to create consciousness, through 
auto regulation, of which actions the participant should exe-
cute in order to maintain the most adequate position of the 
jaw and, with that, avoid parafunctional habits that are consi-
dered risk factors for pain in TMD. The electrical activity sig-
nals generated in this model are interpreted via bluetooth by a 
specific software composed of the following graphic elements: 
Spaceship, controlled by the signals received by the sensors; 
Intensity of the contraction signal, which corresponds to the 
number presented in the lower and central area of the screen; 
Limiar, horizontal line inserted by the professional/researcher, 
whose value is in the superior right corner of the screen. The 
objective is to keep the spaceship below this limiar (Figure 1), 
resulting in the maintenance of the low electrical activity in 
the anterior temporal muscle. The patient was asked to keep 
the spaceship below the limiar, being instructed to keep teeth 
out of contact, with correct position of lips and tongue, in 
addition to correct head and neck postures (Figure 2). 
Five sessions were done, two times a week, in alternate days, 
lasting 20 minutes each. Pain was assessed with the VAS, 
being zero – no pain, and 10 – worst possible pain. The VAS 
was also used for the assessment of sleep quality, being zero – 
bad sleep, and 10 – best sleep possible. These tools were used 
in all sessions. The application of the VAS sleep scale consi-

Figure 1. The software’s graphic elements

Figure 2. Training with equipment 
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dered a previously published protocol adaptation22 with the 
objective of formally assessing the subjective quality of sleep. 
Additionally, before the first and after the last session, the 
Pittsburgh Sleep Quality Index (PSQI) was applied, with the 
intention of consolidating the subjective evaluation of sleep 
quality measured by the VAS. A score greater than the cut-off 
point of 5 represents an impaired quality of sleep23.
After the gathering and analysis of data, the VAS pain score de-
creased from 5 (moderate) to 2 (mild) and the sleep score increa-
sed from 4 (bad) to 8 (good). Regarding the PSQI, initially a bad 
quality of sleep was assessed (score 7) and after therapy a good 
quality of sleep was assessed (score 3). 

DISCUSSION

Several studies defend that non-invasive therapies constitute pos-
sible interventions for patients with TMD, being conseling24,25 

and the biofeedback technique17,26 relevant examples. As for bio-
feedback interventions in the dental context, most publications 
are based on the evaluation of this tool in the management of 
bruxism21,27,28. Some studies have analyzed pain symptoms by 
observing their reduction in response to the biofeedback thera-
py, either alone or in association17,29,30. In the present case, the 
patient had an improvement on pain which is in line with what 
was established in a study in which the technique was applied 
with a similar protocol17,29. 
The association between sleep and pain has been the subject of 
several researches and, despite the complex interaction between 
these two vital functions, the results suggest that, in patients with 
chronic pain, an improvement in the quality of sleep significantly 
influences the results of the interventions on pain7. On the other 
hand, due to the contribution that the circadian temporal system, 
frequently known as biological clock, assumes in the regulation of 
both these functions, the feedback mechanisms involving sleep, 
the circadian temporal system and pain probably constitute mo-
dels with clinical relevance and deserve more in-depth studies8.
Some publications have systematically sought to evaluate the 
quality of sleep of patients with TMD/OFP5,6,9,25. Standardized 
and validated self-reported tools designed for screening of sleep 
disorders or the evaluation of treatment outcomes in this po-
pulation have increased the evidence with significant impact on 
treatment options31, also reinforcing credit on the importance of 
addressing pain and sleep together.
In the present case, according to the assessment tools (VAS and 
PSQI), there was an improvement in sleep and pain after the 
therapy. This is relevant, specially due to the observance of the 
mutual interaction between the two phenomenon7,8. Although 
several studies addressed the relation between OFP and sleep, 
few have focused in the response of quality of sleep after thera-
peutic intervention on TMD. A recent comparative study25 used 
VAS for pain assessment and PSQI for sleep assessment, showing 
that patients who participated in counseling obtained better sco-
res in both, which can be translated into lower pain rates and 
better quality of sleep. 
As for the use of the biofeedback technique specifically on 
sleep, the results are known to be not sufficient. More rando-

mized clinical trials with better methodology are necessary, ai-
ming at establishing the effectiveness of biofeedback for the 
treatment of insomnia12.
Nevertheless, one of the interesting aspects of the present case 
was that, in contrast to what was described in other studies32, it 
was not influenced by changes in sleep hygiene routines, which 
remained unchanged, suggesting that the technique’s effect was 
independent of this potential bias.
Despite the inherent limitations of a case study, in regard to the 
inference over the assumed therapeutic potential, it was inte-
resting to notice the impact of the biofeedback technique in a 
patient in which sleep and pain interacted with each other, one 
impacting the other in a negative manner, undermining health 
and quality of life. 
The treatment’s effectiveness covered, in this particular case, two 
dimensions with unmistakable value for a clinic that is frequently 
overwhelmed with complaints related to pain and sleep, dimi-
nishing hope of success. It’s indisputable, however, the benefit 
of further populational and clinical quality studies that may take 
into account genetic and environmental coexisting factors and 
are capable of modifying the effects of the technique on short, 
medium and long term over pain, sleep and the interaction bet-
ween both functions. 

CONCLUSION

Despite the controversial literature on the biofeedback techni-
que for patients with pain and disorder, in the present study it 
showed effectiveness in the treatment of orofacial origin pain as-
sociated with TMD. The concurrent improvement on quality 
of sleep allows for a favorable prognosis and reinforces credit in 
the clinical relevance of the multidimensional approach to pain, 
addressing its interaction with inadequate sleep.

REFERENCES

1.	 De Leeuw R, Klasser GD. Orofacial Pain: Guidelines for assessment, diagnosis, and, 
and management. Quintessence: Chicago; 2008. 316p.

2.	 Chisnoiu AM, Picos AM, Popa S, Chisnoiu PD, Lascu L, Picos A, et al. Factors invol-
ved in the etiology of temporomandibular disorders-a literature review. Clujul Med. 
2015;88(4):473.

3.	 Rikmasari R, Yubiliana G, Maulina T. Risk factors of orofacial pain: a population-ba-
sed study in West Java Province, Indonesia.  Open Dent J. 2017;29(11):710-7. 

4.	 Lucena IM, Rodrigues LLFR, Teixeira ML, Pozza DH, Guimaraes AS. Prospective study 
of a group of pre-university students evaluating anxiety and depression relationships 
with temporomandibular disorders. J Clin Exper Dent. 2012;4(2):e102–e106.  

5.	 Rener-Sitar K, John MT, Pusalavidyasagar SS, Bandyopadhyay D, Schiffman EL. Sleep 
quality in temporomandibular disorder cases. Sleep Med. 2016;25:105-12.

6.	 Natu VP,  Yap AU,  Su MH,  Irfan Ali NM,  Ansari A. Temporomandibular  disor-
der symptoms and their association with quality of life, Emotional states and sleep qua-
lity in South-East Asian youths. J Oral Rehabil. 2018;45(10):756-63.  

7.	 Meira e Cruz M, Sousa B, De Laat A. Sleep and Orofacial Pain: Physiological Interac-
tions and Clinical Management. In: Sleep Medicine in Clinical Neurology. IntechO-
pen; 2019.

8.	 Cruz MM, Manetta I. Sleep and pain: a circadian multi-challenge rather than a simple 
bidirectional pathway. BrJP. 2019;2(3):303-4.

9.	 Meira E Cruz M, Lukic N, Wojczynska A, Steiger B, Guimarães AS, Ettlin D. Insom-
nia in patients seeking care at an orofacial pain unit. Frontiers Neurol. 2019;10:542.

10.	 Siepmann M, Aykac V, Unterdörfer J, Petrowski K, Mueck-Weymann M. A pilot 
study on the effects of heart rate variability biofeedback in patients with depression 
and in healthy subjects. Appl Psychophysiol Biofeedback. 2008;33(4):195-201.

11.	 Crider A, Glaros AG, Gevirtz RN. Efficacy of biofeedback-based treatments for tem-
poromandibular disorders. Appl Psychophysiol Biofeedback. 2005;30(4):333-45.

12.	 Lovato N, Miller CB, Gordon CJ, Grunstein RR, Lack L. The efficacy of biofeedback 
for the treatment of insomnia: a critical review. Sleep Med. 2019;56:192-200.



384

Fernandes K, Guimarães AS and Cruz MMBrJP. São Paulo, 2020 oct-dec;3(4):381-4

13.	 Frank DL, Khorshid L, Kiffer JF, Moravec CS, McKee MG. Biofeedback in medicine: 
who, when, why and how? Ment Health Fam Med. 2010;7(2):85-91.

14.	 Silva J, Padovani R, Viana M. O Emprego do biofeedback como estratégia de manejo 
do estresse e da ansiedade em atletas: um ensaio clínico. Rev Bras Terap Comport 
Cog. 2016;18(3):17-29. 

15.	 Matsuoka H, Chiba I, Sakano Y, Toyofuku A, Abiko Y. Cognitive behavioral therapy 
for psychosomatic problems in dental settings. Bio Psycho Social Med. 2017;11:18.  

16.	 Gatchel RJ, Stowell AW, Wildenstein L, Riggs R, Ellis E 3rd. Efficacy of an early inter-
vention for patients with acute temporomandibular disorder–related pain A one-year 
outcome study. J Am Dent Assoc. 2006;137(3):339-47. 

17.	 Criado L, de La Fuente A, Heredia M, Montero J, Albaladejo A, Criado JM. Elec-
tromyographic biofeedback training for reducing muscle pain and tension on masseter 
and temporal muscles: a pilot study. J Clin Exper Dent. 2016;8(5):e571-e576. 

18.	 Randhawa K, Bohay R, Côté P, van der Velde G, Sutton D, Wong JJ, et al. The Effecti-
veness of Noninvasive Interventions for Temporomandibular Disorders: A Systematic 
Review by the Ontario Protocol for Traffic Injury Management (OPTIMa) Collabo-
ration. Clin J Pain. 2016;32(3):260-78. 

19.	 Gil-Martínez A, Paris-Alemany A, López-de-Uralde-Villanueva I, La Touche R Mana-
gement of pain in patients with temporomandibular disorder (TMD):  challenges and 
solutions. J Pain Res. 2018;16(11):571-87.

20.	 Fujisawa M, Kanemura K, Tanabe N, Gohdo Y, Watanabe A,  Iizuka T, et al. De-
termination of daytime clenching events in subjects with and without self-reported 
clenching. J Oral Rehabil. 2013;40(10):731-6. 

21.	 Sato M, Iizuka T, Watanabe A, Iwase N, Otsuka H, Terada N, et al. Electromyogram 
biofeedback training for daytime clenching and its effect on sleep bruxism. J Oral 
Rehabil. 2015;42(2):83-9.

22.	 Bergamasco EC, Cruz DALM. Adaptação das visual analog sleep scales para língua 
portuguesa. Rev Latino-Am Enfermagem 2007;15(5).

23.	 Bertolazi AN, Fagondes SC, Hoff LS, Dartora EG, Miozzo IC, de Barba ME, et al. 

Validation of the Brazilian Portuguese version of the Pittsburgh Sleep Quality Index. 
Sleep Med. 2011;12(1):70-5.

24.	 de Barros Pascoal AL, de Freitas RFCP, da Silva LFG, Oliveira AGRC, Dos Santos 
Calderon P. Effectiveness of counseling on chronic pain management in patients with 
temporomandibular disorders. J Oral Facial Pain Headache. 2019;34(1):77-82.

25.	 de Resende CMBM, de Oliveira Medeiros FGL, de Figueiredo Rêgo CR, Bispo ASL, 
Barbosa GAS, de Almeida EO. Short-term effectiveness of conservative therapies in 
pain, quality of life, and sleep in patients with temporomandibular disorders: a rando-
mized clinical trial. Cranio. 2019;1-9. [Epub ahead of print].

26.	 Florjanski W, Malysa A, Orzeszek S, Smardz J, Olchowy A, Paradowska-Stolarz A, et 
al. Evaluation of biofeedback usefulness in masticatory muscle activity management - 
a systematic review. J Clin Med. 2019;8(6). pii: E766.

27.	 Gu W, Yang J, Zhang F, Yin X, Wei X, Wang C. Efficacy of biofeedback therapy via a 
mini wireless device on sleep bruxism contrasted with occlusal splint: a pilot study. J 
Biomed Res. 2015;29(2):160-8.

28.	 Jokubauskas L, Baltrušaitytė A. Efficacy of biofeedback therapy on sleep bruxism: a 
systematic review and meta‐analysis. J Oral Rehabil. 2018;45(6):485-95.

29.	 Watanabe A, Kanemura K, Tanabe N, Fujisawa M. Effect of electromyogram bio-
feedback on daytime clenching behavior in subjects with masticatory muscle pain. J 
Prosthodont Res. 2011;55(2):75-81. 

30.	 Haggiag A, de Siqueira JTT. A new biofeedback approach for the control of masseter 
and temporal myalgia: utilization of an awake posterior interocclusal device. Cranio. 
2020;38(3):180-6.

31.	 Sommer I, Lavigne G, Ettlin DA. Review of self-reported instruments that measure 
sleep dysfunction in patients suffering from temporomandibular disorders and/or oro-
facial pain. Sleep Med. 2014;16(1):27-38.

32.	 Kirchner LF, Buela-Casal G, Reis MJD. Terapia cognitivo-comportamental para dor 
e insônia em adultos: revisão de ensaios clínicos. Rev Bras Terap Comport Cognitiva. 
2017;19(4):102-18.


