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ABSTRACT

Introduction: Neuromuscular deprogramming reduces the 
main symptoms such as pain by 70 to 90% in patients with 
temporomandibular dysfunction, but little information is 
available on the effect on quality of life and sleep.
Objective: Determine the effect of neuromuscular de-
programming on quality of life and sleep in patients with 
temporomandibular dysfunction.
Methods: 55 patients with temporomandibular dysfunc-
tion were included who were neuromuscularly deprogram-
med (29 women and 26 men), with an average age of 34.9 
± 16.5 years. At the beginning and end of neuromuscular 
deprogramming, surveys were applied to assess the level 
of chronic pain, perception of quality of life related to 
oral health, perceived stress, quantity and quality of life, 
anxiety and depression.
Results: In 37 patients (68%) pain was identified on exa-
mination, and it was confirmed in the chronic pain survey. 
The quality of life perception score was correlated with 
low sleep quality (r = 0.39; p = 0.008); pain score (r = 0.48; 
p = 0.003); anxiety (r = 0.55; p = 0.003) and depression (r 
= 0.41; p = 0.006). Neuromuscular deprogramming reduced 
patient-reported pain levels from 9.9 to 2.9 (p = 0.001), the 
percentage of patients with poor sleep quality from 60% 
to 29% (p < 0.0001), the quality of life score from 40.7 to 
23.8 (p = 0.03), and perceived stress levels from 22.1 to 
19.1 (p = 0.002). 
Conclusions: In patients with temporomandibular dysfunc-
tion, neuromuscular deprogramming reduces the level of 
pain. It is related to better perception in quality of life, 
higher quality of sleep and decreases perceived stress. 

Keywords: chronic pain; stress; temporomandibular joint; 
quality of life.
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RESUMEN

Introducción: La desprogramación neuromuscular reduce 
los síntomas principales como el dolor de 70 a 90 % en los 
pacientes con disfunción temporomandibular, pero se dis-
pone de escasa información sobre el efecto en la calidad 
de vida y sueño.
Objetivo: Determinar el efecto de la desprogramación 
neuromuscular en la calidad de vida y sueño en pacientes 
con disfunción temporomandibular.
Métodos: Se incluyeron 55 pacientes con disfunción tem-
poromandibular que fueron desprogramados neuromuscu-
larmente (29 mujeres y 26 hombres), con edad promedio 
de 34,9 ± 16,5 años. Al inicio y final de la desprogramación 
neuromuscular, se aplicaron las encuestas para evaluar el 
nivel de dolor crónico, percepción de calidad de vida re-
lacionada con la salud oral, estrés percibido, cantidad y 
calidad de vida, ansiedad y depresión.
Resultados: En 37 pacientes (68 %) se identificó dolor a la 
exploración confirmado en la encuesta de dolor crónico. 
El puntaje de percepción de calidad de vida se correla-
cionó con baja calidad de sueño (r = 0,39; p = 0,008); el 
puntaje de dolor (r = 0,48; p = 0,003); ansiedad (r = 0,55; p 
= 0,003) y depresión (r = 0,41; p = 0,006). La desprograma-
ción neuromuscular redujo los niveles de dolor referidos 
por el paciente de 9,9 a 2,9 (p = 0,001), el porcentaje de 
pacientes con pobre calidad de sueño de 60 % a 29 % (p < 
0,0001), el puntaje de la calidad de vida de 40,7 a 23,8 (p 
= 0,03) y los niveles de estrés percibido de 22,1 a 19,1 (p = 
0,002). 
Conclusiones: En pacientes con disfunción temporoman-
dibular, la desprogramación neuromuscular reduce el nivel 
de dolor, se relaciona con mejor percepción en la calidad 
de vida, mayor calidad de sueño y disminuye el estrés per-
cibido. 

Palabras clave: dolor crónico; estrés; articulación tempo-
romandibular; calidad de vida.

Introduction

Temporomandibular dysfunction (TMD) is the 
leading cause of facial pain affecting the chewing 
muscles and the temporomandibular joint (TMJ).(1) A 
recent metaanalysis has reported 11.3% prevalence 
in children and adolescents, and 31.1% in adults/el-
derlies, and it also reports that the most prevalent 
TMD was disk displacement with reduction as indi-

vidual diagnosis.(2) Even it has been reported as high 
as 79% in students of odontology as a mild level.(3) 
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The cause is multifactorial, it includes anatomical and psychosocial factors, parafunctional activity and trau-
ma, especially at the occlusal level.(4) 

The main symptom of TMD is pain in the orofacial region, an unpleasant sensory and emotional experien-
ce significantly associated with a poor perception of quality of life and is the main reason for seeking care.
(5) The pain of TMD is one of the idiopathic pain syndromes and more than 50% of these patients report poor 
sleep quality associated with pain severity and stress level.(6) Furthermore, sleep disturbances and depression 
are risk factors for TMD and are associated with failure of conservative treatment.(7) The relationship between 
TMD and sleep disturbances can be explained by alterations in circadian rhythms that favor sensitization of 
the central nervous system for the amplification in the perception of pain.(8) So, the severity of pain as well as 
functional limitations of TMD and poor quality of sleep could affect daily activities, quality of life, and general 
health. 

The initial treatment of TMD is intended to reduce pain and increase function, mainly mouth opening. It 
includes muscle relaxants, laser therapy, thermotherapy, physiotherapy and neuromuscular deprogramming.
(9) The neuromuscular deprogramming (NMDP) reduces muscle hyperactivity and symptoms up to 70-90% of 
patients and increases vertical dimension.(10) 

The objective of the present study was to determine the effect of NMDP on quality of life and sleep as a 
combined effect in patients with TMD.

Methods

An interventional, longitudinal and prospective study was carried out. Patients older than 16 years of age 
identified in the Orthodontic clinic of the Faculty of Dentistry of the University De La Salle Bajío, from July 
2018 to June 2019 with diagnosis of TMD were included. Patients who had used narcotics, antidepressants, 
anticonvulsants or muscle relaxants two weeks prior to their participation were not included. Those who did 
not follow the recommended use of occlusal splints, develop systemic diseases or suffer some trauma in the 
craniofacial region were excluded. 

Sample size
It was identified by the MedCalc program that n = 26 patients were required (it was decided to duplicate 

the number of patients for being a before and after study with its baseline evaluation as the control group) 
for a mean difference of n = 16 in the total quality of life score between the baseline and the final evaluation, 
with power of 80% and significance of 0.05. Sample size was also calculated based on the comparison of pro-
portions, expecting that NMDP would decrease by 50% the proportion of poor quality sleep, with power of 80% 
and significance of 0.05 and found that we needed n = 33 patients per group. So, it was selected the bigger 
simple size and increased to n = 72 patients considering possible losses to follow-up.

Procedures
The dental evaluation included decayed, missing, filled surfaces/teeth index (DMFT) and the simplified 

oral hygiene index (OHI-S). The diagnosis of TMD was made by an orthodontic specialist applying the Research 
Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD).(11) Patients were classified according to the 
next diagnostic category: I) muscular alterations, II) displacement of the TMJ disc and III) bone alterations of 
the joint.

Through palpation, the muscles of mastication, head and neck, were assessed. The active opening move-
ments evaluation included laterality and protrusión movements, and also the clicking phase during opening 
and closing. Muscle and joint pain points were evaluated using the Mariano Rocabado pain map.(12)  The diag-
nosis of the TMJ and the confirmation of the diagnosis were complemented with mounting of models in an 
attempt of centric relation in articulator Panadent®, Condylar Position Indicator (CPI), as well as a panoramic 
X-ray that included both joints, a 4-shot TMJ X-ray and a lateral skull X-ray.

The pain referred by the patient was measured with the Grading the Severity of Chronic Pain scale (GSCP). 
Patients chose in a range of 0 to 10 as reflected by the intensity of their pain: 0 being the absence of pain and 
10 the highest pain.(13)

The impact of the intervention on Oral health-related quality of life (OHRQoL) was measured using the 
Oral Health Impact Profile OHIP-Mx-49. It instrument explores seven components: functional limitation, pain, 
psychological discomfort, physical disability, psychological disability, social disability, and handicap. A score of 
zero indicates the absence of all problems, and higher OHIP scores represent more impaired OHRQoL.(14)

The Pittsburgh Sleep Quality Index (PSQI) measured sleep quality. It contains 19 items and evaluates seven 
components: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturban-
ces, use of sleep medications, and daytime dysfunction, each component has a score that ranges from 0 (no 
difficulty) to 3 (severe difficulty). The scores of the seven components are added to give an overall score, ran-
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ging from 0 to 21 points.(15) The subjective evaluation of daytime sleepiness as a complement of the evaluation 
of sleep, was measured with the Epworth scale validated for the Mexican population. The instrument has 8 
items each responding on a scale of 0-3, where 0 means zero probability of falling asleep and 3 high probabi-
lities. The sum of the scores on each item provides the total score, with a range of 0-24. A total score < 10 is 
considered normal, 10-12 as indicative of marginal sleepiness and > 12 suggestive of excessive sleepiness.(16) For 
this study, poor quality of sleep was considered in case of both, Pittsburgh score ≥ 8 and Epworth score ≥10.

Before and after treatment, the scale for depression and anxiety, as well as the level of perceived stress, 
was applied using a validated survey for the Mexican population that includes 14 items, with a maximum score 
of 56 points.(17)

Neuromuscular deprogramming: At the beginning of the intervention, the models obtained were mounted 
in an articulator in a tentative centric relationship (Panadent Corp., Grand Terrance, CA, USA) for position 
registration of CPI. Subsequently, the patients were placed a myorelaxant occlusal splints made with heat-cu-
red acrylic resin (Acron-GC). They were asked to use the attachment continuously (24 hours a day), including 
chewing food, and to remove it only to perform oral hygiene tasks. At baseline, the fitting of the occlusal 
splints was made to establish at least one point of contact of each antagonist tooth with the occlusal surface 
of the occlusal splints, and it was follow by the adjustment of the functional guides every week. Patients used 
this device up to achieving a stable TMJ. This clinic state was considered when the patient was asymptomatic 
or there was a significant reduction in symptoms, with easy mandibular manipulation and beneficial change in 
occlusion. Furthermore, NMDP was confirmed with three wax recordings, close to the centric occlusion of the 
CPI.

After NMDP, the patient’s symptoms, pain level, quality of life, quality of sleep, anxiety, depression and 
perceived stress were re-evaluated. 

Statistic analysis
Descriptive statistics was applied, summarizing the qualitative variables in absolute and relative frequen-

cies and the quantitative variables in means and standard deviation. Data normality was assessed with the 
Kolmogorov Smirnov test. Numerical variables with normal distribution were compared at the beginning and 
at the end using the paired student’s t test.  In cases of lack of normality and the comparison of the level 
of joint and muscular pain considered an ordinal variable, the non-parametric Wilcoxon test was performed. 
Nominal categorical variables were compared with the chi-square and McNemar tests. The level of statistical 
significance was considered with a p < 0.05. Data analysis was performed with the SPSS software version 21. 

Ethics approval
The protocol was reviewed and approved by the local Ethical and Research Committee as a formally cons-

tituted Institutional Review Board (IRB) for human studies (number 2017/06/15 assigned), and it followed the 
ethical principles of the Declaration of Helsinki(18) updated in 2013 and the General Health Law. Subjects who 
met the selection criteria and signed the informed consent were included in the study. 

Results

72 patients with diagnosis of TMD were included. In 17, NMDP was not achieved because lack of adherence 
to the treatment or drop out of the study. Therefore, the final analysis was made in 55 patients in whom NMDP 
was accomplish (29 women and 26 men), with an average age of 34,9 ± 16,5 years. 

At the baseline dental evaluation, the mean DMFT index was 12,8 ± 7,9 (range 0 to 24), caries 3,97 ± 4,1, 
lost 2,19 ± 2,45, and filled 5,28 ± 4,7. Periodontal disease was identified in 26 (47%) patients.

The type of TMD was articular in 7 (13%); muscular in 1 (2%) and mixed in 47 (85%) cases. According to the 
international classification of the TMD, the diagnoses were subluxation in 23 (41%), degenerative joint disease 
in 23 (41%), myofacial pain in 7 (13%) and arthralgia in 2 cases (5%).

24 (44%) patients were treated with an upper and in 31 (56%) with a lower myorelaxant occlusal splint. The 
mean time to achieve NMDP was 8,7 ± 3,2 months (interval 5 to 23 months), with no difference for upper and 
lower myorelaxant occlusal splint (p = 0,809). 

At the initial evaluation, in 37 (68%) patients pain was identified at physical examination. The mean referred 
pain was 9.9 ± 7.7 and the intensity of muscle pain showed a median of 2 (range 0 to 6) and a median joint pain 
of 2 (range 0 to 7). Patients with initial pain (n = 37) had a higher score of poor quality of sleep than patients 
without pain (n = 18) [6,86 vs. 4,72; p = 0,03], respectively. In 33 (60%) of 55 patients, poor sleep quality was 
identified prior to NMDP. The baseline Pittsburgh sleep quality score correlated with the patient’s referred 
pain score (r = 0,42; p = 0,0001); the pain identified in the pain map (r = 0,49; p = 0,0001), anxiety (r = 0,55; p 
= < 0,0001) and depression levels (r = 0,41; p = 0,006).

The poor quality of life score at baseline was higher in patients with than in those without sleep disorders 
(48,1 ± 25,6, versus 30,9 ± 17,7; p = 0,02), and it correlated with the poor quality sleep score (r = 0,35; p = 0,01) 
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and with the level of referred pain (r = 0,37; p = 0,004).
Although no changes in anxiety and depression were observed with NMDP, perceived stress decreased sig-

nificantly (table 1). 
 

Table 1 - Stress, anxiety and depression in patients with temporomandibular dysfunction

Values are showed as mean ± SD.

Total Pittsburgh and Epworth scores, the proportion of patients with poor quality of sleep and some of the 
Pittsburgh ś components, significantly decreased after NMDP (table 2).

Table 2 - Quality of sleep at baseline and after neuromuscular deprogramming

Values are showed as mean ± SD o as n (%).

The neuromuscular deprogramming reduced the levels of referred pain from 9,9 to 2,9 (p = 0,001), the per-
centage of patients with poor sleep quality from 60% to 29% (p < 0,0001), the quality-of-life score from 40,7 
to 23,8 (p = 0,03) and the levels of perceived stress from 22,1 to 19,1 (p = 0,002) and improved the perception 
of quality of life by reducing the total score, mainly in the components of functional limitation, physical pain, 
psychological distress, psychological discomfort and handicap, with no change in physical or social disability 
(table 3).
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Table 3 - Effects of neuromuscular deprogramming on quality of life

Values are showed as mean ± SD.

Discussion

In the present study, the pain referred and identified on examination was near to 70% and these patients 
showed a lower quality of life than patients without pain. Furthermore, NMDP reduced the intensity of refe-
rred pain as pain in muscle and joint, significantly. The pain associated with TMD is conditioned by changes 
in the afferent pathways, in the brain structures and in the modulating pathways that amplify its perception 
and favor its chronicity. Also, the pain and limited oral function associated with TMD is frequently aggravated 
by adverse emotional conditions such as stress and anxiety.(6,19) The therapy with myorelaxant occlusal splint 
in NMDP has been the mainstay in the treatment of TMD since it allows the masticatory system to return to 
a physiological position. It, achieves repositioning of the condyle in the articular fossa in a centric position, 
increases the vertical dimension, decreases the loads on the TMJ, as well as chewing muscle activity and fa-
tigue, reducing symptoms.(20) It has been reported that after NMDP, both functional alterations and pain can 
improve between 70% to 90% of cases, according to the diagnosis and severity of TMD and the type of occlusal 
splint used.(21) 

The highest scores in the adverse perception of quality of life related to oral health were pain, functional 
limitation and physical disability components. The intensity of pain, both perceived and identified on physical 
examination, correlated with the poor perception of quality of life. After NMDP, there was a significant reduc-
tion in the adverse perception of quality of life that correlated with the decrease in pain intensity. Chronic 
pain has been reported to be the variable that explains up to 48% of the variability of the quality of life per-
ception score.(22) In addition to the pain component, functional problems and physical disability, mainly due to 
the limitation in chewing capacity, were the factors with the highest score on the scale of adverse perception 
of quality of life, those who after NMDP showed a significant reduction. Improving chewing ability is related 
with quality of life and is associated with self-perception of general well-being.(23)

So, it seems that the orthodontic treatment, regardless of the severity of the occlusal problems, sex and 
socio-economic condition, by improving aesthetic appreciation, reducing pain and increasing functional capa-
city, improves the perception of quality of life.(24)

Poor quality of sleep is reported in up to 50% of patients with TMD.(6)  In the present study, daytime sleepi-
ness was identified in near one third of the participants and sleep quality disorders in six of each ten of them. 
NMDP reduced the proportion of patients with poor sleep quality related to the decrease in pain intensity, 
as previously reported.(25)  Poor sleep quality increases perception of pain severity and psychological stress, 
reporting an association between primary insomnia and hyperalgesia in patients with TMD.(26) Patients with 
sleep disorders had also a high score in the adverse perception of quality of life. Considering that sleepiness 
and poor sleep quality could keep down daily activities, showing as fatigue, morning headache and affecting 
cognitive and attention skills, all these affecting work capacity, we can understand its relationship with less 
quality of life.(27)  Sleep disturbances in TMD, in addition to being related to pain, can also be explained by 
structural alterations of the skull. Hence the importance of improving oral health through correcting structu-
ral and functional alterations, which can help to improve alterations in the quality of sleep, decrease daytime 
sleepiness and consequently improve quality of life.(6)

The close relationship between psychosocial factors, pain and sleep disorders with TMD is evident.(28) After 
the NMDP, the decrease in pain was related to a lower perception of stress as well as an improvement in the 
perception of the quality of life and sleep, but not in anxiety and depression. It has been reported that be-
havioral therapy in the attention of psychosocial factors, should be coadjuvant in the treatment of temporo-
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mandibular disorders, since them can be a somatic expression of a psychological disorder.(29) Similarly, visible 
malocclusion problems with excessive overjet with incomplete lip closure, crowded incisors and large diaste-
mas between the incisors, have been associated with bullying and low self-esteem among adolescents, which 
mainly affect the emotional and social dimension of quality of life.(30)

A limitation of the study was the small sample size that made not possible to compare the effect of NMDP 
by type and severity of TMD. However, a strength is that we evaluated the NMDP effects not only on pain or 
joint function but also on quality of life and sleep, important features for well being at long term. Future stu-
dies should evaluate other interventions such as behavioral psychological therapy and physical therapy combi-
ned with orthodontic treatment in TMD.

Conclusions

NMDP reduces pain and significantly correlates with better quality of life and quality of sleep in patients 
with TMD.
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