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 Background: This study aimed to compare the effects of myotherapy using sublingual relaxation splints and stretching ex-
ercises in 110 patients with myofascial pain with and without self-reported sleep bruxism using The Research 
Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) Axis I Questionnaire.

 Material/Methods: The study involved 110 patients with myofascial pain. The diagnosis was based on the RDC/TMD question-
naire. The number of painful muscle sites (PMS) and the range of maximum mouth opening (MMO) were as-
sessed 2 times – at the first visit and after 3 months. Then, the influence of possible bruxism on the treatment 
was assessed.

 Results: The mean age of the patients was 26.8 years (SD 5.4); 89% of the subjects were women; and 60.9% of the 
patients reported bruxism. Each patient was instructed to perform muscle stretching at the first visit and af-
ter 1 week all patients received a sublingual relaxation splint. The number of PMS decreased and the range of 
MMO increased in both groups after a period of 3 months of treatment (P<0.05). Significant differences were 
observed in the obtained treatment effects between the patients with and without possible bruxism.

 Conclusions: This study evaluated the effectiveness of the sublingual relaxation splint and stretching exercises in patients 
with myofascial pain. Patients at a single center in Poland who reported myofascial pain that was not associ-
ated with self-reported sleep bruxism had a significantly better response to myotherapy when compared to 
patients with self-reported sleep bruxism.
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Background

Pain is the most common reason for patients with temporo-
mandibular disorders (TMD) to seek treatment [1]. Patients 
with the muscular form of TMD more often report the coexis-
tence of other ailments and stronger pain than those with the 
joint form [2]. Myalgia of orofacial muscles is defined as pain of 
muscular origin, which is influenced by the movements of the 
mandible and the normal function and parafunction of the tem-
poromandibular joint [3]. The severity of the muscle pain is di-
rectly related to the functional activity of the muscles involved, 
which can also cause fatigue and increased tenderness [1].

There are many possible causes of the pain-related form of 
TMD. One of the factors that may influence the development 
of TMD is bruxism [4]. Bruxism is defined as repetitive activi-
ty of the masticatory muscles, characterized by clenching and 
grinding of the teeth, and bracing or thrusting of the mandi-
ble [5]. Sleep bruxism (SB) and awake bruxism (AB) are dis-
tinguished [5]. In the international classification, a three-level 
assessment of this condition has been adopted: possible brux-
ism is assessed on the basis of complaints reported by the pa-
tient in the questionnaire or in the history; probable bruxism 
is assessed on the basis of physical examination in a patient 
with or without symptoms; and definite bruxism is assessed 
on the basis of polysomnography (SB) or electromyography 
(AB) in both symptomatic and symptom-free patients with 
positive or negative clinical examination [6].

It has been proved that the use of both therapeutic exercises 
and occlusal splints brings significant effects in terms of reduc-
ing pain in patients with the pain-related form of TMD [7-11]. 
Exercises used in the treatment of myalgia are designed to re-
duce pain, improve the coordination of masticatory muscles, 
reduce muscle spasm and hyperactivity, as well as strength-
ening the muscles and supporting tissue regeneration [12].

In the literature there are many studies comparing the ef-
fectiveness of therapeutic exercises with the use of occlusal 
splints [10,11,13], while few reports describe the use of non-
occluding sublingual splints [14,15].

The aim of the study was to compare the efficacy of myofascial 
pain treatment using stretching exercises and the sublingual 
relaxation splint in patients with and without possible bruxism.

Material and Methods

Patient Selection

The research involved patients who presented to the 
Department of Temporomandibular Disorders at the Poznań 

University of Medical Sciences with a pain-related form of TMD. 
Among these patients (n=157), people suffering from isolated 
myofascial pain were selected (n=133). 110 patients complet-
ed the entire study (27 missed the follow-up visit).

A total of 110 people were examined, who were then divided 
into a group of patients with possible bruxism and a group of 
patients who did not report bruxism. Written consent was ob-
tained from each patient that participate in the study.

The study included patients over 18 years of age who were di-
agnosed with myofascial pain or myofascial pain with limited 
mouth opening (IA/IB) on the basis of the Research Diagnostic 
Criteria for Temporomandibular Disorders Questionnaire 
(RDC/TMD) Axis I. The study excluded patients with an 
RDC/TMD diagnosis of IIA, IIB, IIC and IIIA, IIIB, IIIC; people af-
ter recent injuries; people with general diseases that may affect 
the functioning of TMJ (eg, RA); and people over 40 years of age.

Study Design

At the first visit, the patients were instructed to perform mus-
cle stretching exercises (SE) and the nature of bruxism was 
explained to them. In accordance with the guidelines of the 
international consensus on the assessment of bruxism [6], af-
ter explaining what awake and sleep bruxism is, the patients 
were asked to self-observe (teeth grinding, teeth clenching, 
bracing or thrusting of the mandible) and to obtain informa-
tion from their partners about possible teeth grinding during 
sleep. During this visit, impressions were also taken for the 
sublingual relaxation splint.

At the second visit, the sublingual relaxation splint was put 
in place and the correctness of the prescribed stretching ex-
ercises was checked. Each patient again answered the follow-
ing RDC/TMD questions:

Have you been told or do you notice that you grind your teeth 
or clench your jaw while sleeping at night?

Do you grind your teeth or clench your jaw during the day?

Based on their responses to the above questions, the stud-
ied patients were divided into those with and those without 
possible bruxism.

A follow-up visit was scheduled after 4 weeks. During the vis-
it the correctness of performing the stretching exercises was 
checked, and questions were asked about any problems con-
nected with using the sublingual relaxation splint. After a pe-
riod of 3 months another follow-up visit was held, at which 
muscle tenderness and the maximum comfortable mouth open-
ing were reassessed.
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Research Diagnostic Criteria for Temporomandibular 
Disorders (RDC/TMD) – Axis I

The clinical examination of patients was based on the RDC/TMD 
questionnaire, which was adapted into Polish by Osiewicz et al [16]. 
This examination makes it possible to assign patients to the fol-
lowing TMD groups: group I – muscular disorders; group II – disc 
displacement; group III – arthralgia, osteoarthritis and osteoar-
throsis. Axis I of the questionnaire was used in the study [17].

The examination of painful muscle sites (PMS) was performed 
on the basis of the muscle sites determined by RDC/TMD (10 
sites on the right side and 10 sites on the left side). These 
sites are the posterior, middle and anterior part of the tempo-
ralis muscle; the upper, middle and lower part of the masseter 
muscle (with 1 kg palpation pressure); the posterior mandib-
ular region; the submandibular region; the lateral pterygoid 
area; and the temporalis muscle tendon (with 0.5 kg palpa-
tion pressure). During palpation, the patient’s mandible was in 
a rest position, with the teeth out of contact. Before examin-
ing the above-mentioned muscle sites, the examiner calibrat-
ed the pressure force 3 times using an electronic scale. In the 
statistical analysis, the number of painful sites was counted 
before the treatment and after the 3-month treatment period.

The range of the maximum mouth opening (MMO) was also 
assessed. Each patient was asked to open their mouth as wide 
as it was possible without any pain, and the distance between 
the incisal edge of the maxillary central incisor (tooth 11) and 
the incisal edge of the mandibular central incisor of the man-
dible (tooth 41) was measured. The value of the vertical over-
lap of the incisors was added to the obtained result.

Methods of Myotherapy

At the first visit all the patients were instructed to perform 
stretching and relaxation exercises. The stretching exercises 
consisted of performing slow movements of the mandible, in-
cluding maximum opening, laterotrusion and protrusion without 
resistance, and then performing the above movements against 
some resistance. Exercises had to be performed 3 times a day 
for a minimum of 10 minutes. Relaxation exercises according 
to Bae were also recommended [8]. This exercise involves plac-
ing the front one-third of the tongue on the roof of the mouth 
and applying a light force to the tip of the tongue with the tip 
not touching the teeth. The patient holds this position for as 
long as possible. Relaxation exercises were recommended af-
ter performing a series of stretching exercises and before go-
ing to bed. Each patient received detailed written instructions 
on how to perform the above exercises.

Sublingual relaxation splint (SRS). At the second visit all the pa-
tients received a sublingual relaxation splint. The correctness of 

the stretching exercises was also checked. SRS was recommended 
to be used during the night. This splint is designed for the lower 
dental arch; its frontal part runs along the edges of the incisors 
and canines, then at the level of the anatomic equator of the lat-
eral teeth, and descends behind the last molar. SRS does not cov-
er the occlusal surfaces of the teeth; therefore, it does not alter 
occlusal contacts and does not affect the vertical dimension. A 
detailed description of SRS can be found in Gawriołek et al [14].

Statistical Analysis

Statistical calculations were conducted using SPSS v23 software. 
Descriptive statistics were used for determining mean values and 
standard deviations (SD). The Kolmogorov-Smirnov test was used 
to test the normality of distribution of continuous variables. For 
testing differences between independent groups, the t test and 
Mann-Whitney U test were used. For testing differences between 
dependent groups, the paired t test and Wilcoxon signed rank test 
were used. Significance was established at the level of P=0.05.

Ethical Statement

The research was approved by the Poznań University of Medical 
Sciences Bioethics Committee nr 1198/17. All patients gave 
informed consent to participate in the study.

Results

Study Group

The study included 110 patients. The mean age was 26.8 years 
(SD 5.4); 89% of the patients were women; and 60.9% of the 
patients reported bruxism. The description of the study group 
is presented in Table 1.

Maximal	Mouth	Opening	and	Painful	Muscle	Sites	Before	
and After the 3-Month Therapy in Patient Groups

The MMO and PMS were assessed at the beginning of the treat-
ment and after 3 months. The results for patients with and 
without possible bruxism are presented in Table 2. There was 
a statistically significant difference between the MMO ranges 
and the number of PMS recorded at the start of the study and 
those obtained after the 3-month period (P<0.05). This find-
ing clearly indicates the positive effects of the applied therapy.

Comparison of Differences at the Beginning and After 3 
Months of Treatment in Groups of Patients with Possible 
Bruxism and with no Bruxism

Then the study checked whether there were any differenc-
es between the specific groups of patients. The results are 
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presented in Table 3. The obtained treatment effects were 
compared for the patients with possible bruxism and those 
without bruxism. No statistically significant differences were 
found at the beginning of the study, but statistically signifi-
cant differences were observed after the period of 3 months. 
There was significant difference in PMS (P=0.01) and in MMO 
(P=0.03) between patients with self-report bruxism and with-
out it, which indicates that possible bruxism had an impact 
on the obtained therapeutic effect.

Discussion

In this study, patients with myofascial pain in the masticatory 
region received a combination therapy which involved a splint 
and therapeutic exercises.

Therapeutic jaw exercises are often used in the treatment of 
TMD, primarily because they are simple, cheap and actively 

involve the patient in the healing process. Exercises are rec-
ommended in cases of myalgia, chronic degenerative disease 
of TMJ, and limited mouth opening due to hyperactivity of the 
mandibular muscles or disc displacement without reduction. 
Jaw exercises are contraindicated, however, in acute painful 
arthritis [9]. Many studies have proved the effectiveness of ex-
ercises performed by patients in reducing pain associated with 
TMD [8,10,18]. Our study recommended stretching and relax-
ation exercises, which are often used in patients with muscle 
pain. The stretching exercises are similar to those proposed 
by Lindfors [9]. Similar stretching exercises were used in the 
research by Katyayan, achieving a reduction in muscle tender-
ness, a reduction in pain on the VAS scale, and an increase 
in mandibular mobility [10]. Relaxation exercises according 
to Bae and Park were also recommended. In their study they 
achieved a significant reduction in pain, an increased range of 
mandibular mobility and a reduction in mandibular deviation 
in the group of patients who performed exercises compared 
to the control group [8]. Although there is no doubt as to the 
efficacy of therapeutic exercises, there has been no consen-
sus so far in standardizing the recommendations for patients 
with the muscular form of TMD [9]. An international group of 
specialists agreed that in cases involving catching/temporary 
locking of the jaw due to disc displacement, patients should 
be recommended exercises according to Yoda et al [9,19].

In addition to the prescribed exercises, the patients also re-
ceived a sublingual relaxation splint. The splint was placed 
in the mandible, not covering the occlusal surfaces of teeth. 
Most non-occluding splints described in the literature are pla-
cebo splints that are used in comparative studies. They are 

MMO	baseline MMO	follow-up p PMS baseline PMS follow-up p

Total N=110 39.1 (SD 6.5) 42.0 (SD 5.2) P<0.05 13.8 (SD 2.3) 11.0 (SD 3.3) P<0.05

Possible bruxism N=67 39.9 (SD 6.0) 41.2 (SD 5.1) P<0.05 13.9 (SD 2.2) 11.7 (SD 2.7) P<0.05

No bruxism N=43 37.7 (SD 7.0) 43.3 (SD 5.2) P<0.05 13.6 (SD 2.4) 9.8 (SD 3.4) P<0.05

Table 2. The results of MMO and PMS before and after the 3-month therapy in patient groups.

MMO – maximum mouth opening, PMS – painful muscle sites.

Possible bruxism (n=67) No bruxism (n=43) P-value

PMS baseline 13.9 (SD 2.2) 13.6 (SD 2.4) p=0.43

PMS follow-up 11.7 (SD 2.7) 9.8 (SD 3.4) P=0.01

MMO baseline 39.9 (SD 6.0) 37.7 (SD 7.0) P=0.09

MMO follow-up 41.2 (SD 5.1) 43.3 (SD 5.2) P=0.03

Table 3.  Comparison of differences at the beginning and after 3 months of treatment in groups of patients with possible bruxism and 
with no bruxism.

PMS – painful muscle sites, MMO – maximum mouth opening.

Age  26.8 (SD 5.4)

Gender (F/M) 98/12

Self-reported bruxism  60.9% (n=67)

Only awake bruxism  6.4% (n=7)

Only sleep bruxism  10.9% (n=12)

Both types of bruxism  43.6% (n=48)

No bruxism  39.1% (n=43)

Table 1. Description of study group.
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designed in such a way that they cover the palate, have clasps 
on the molars, and do not affect the occlusal relationships in 
any way. [11,20-22] Nillson found no statistically significant 
difference in terms of reducing TMD pain, physical function-
ing, emotional functioning and headache over a 12-month pe-
riod between patients using a non-occluding palatal splint and 
the group using a resilient appliance [22]. Dao obtained sim-
ilar results when comparing a hard occlusal splint with a pal-
atal splint not covering the occlusal surfaces. In both groups 
of patients with myofascial pain he achieved a reduction in 
pain and an increase in the quality of life, with no significant 
differences observed between the groups [11]. On the oth-
er hand, after a 10-week observation of patients with muscle 
pain, Ekberg found that the stabilization splint was more ef-
fective in relieving signs and symptoms in patients with TMD 
of mainly myogenous origin than the non-occlusal splint used 
in the control group. It should be noted, however, that in both 
groups there was a reduction in pain symptoms [20].

An appliance similar to the sublingual relaxation splint used 
in this study, the ELIBA lingual elevator, has recently been 
described in the literature. This splint was originally used in 
orthodontic treatment to maintain the correct position of the 
tongue in patients suffering from abnormal swallowing after 
speech therapy. It covers the lingual surfaces of the mandib-
ular incisors, canines and premolars, ending with clasps on 
the molars. It does not cover the occlusal surfaces and does 
not alter occlusal relationships. Its manufacture requires tak-
ing an impression of the sublingual space [15].

Both Gawriołek and Pietropaoli observed a reduction in TMD 
symptoms and an increase in the range of MMO as a result 
of using sublingual splints [14,15]. However, it should be re-
membered that the placement of a sublingual splint on the 
soft tissues may cause some discomfort in the form of muco-
sal trauma in the initial period of use [14].

In studies which used non-occluding splints as a placebo the 
results are inconclusive. Wassel compared a lower stabilizing 
splint and a sublingual control splint, which was described as 
an acrylic lingual flange extending from the occlusal or inci-
sal surfaces into the lingual sulcus. In both groups of patients, 
the applied treatment produced similar results. Thus, he con-
cluded that the presence of the lingual flange could have an 
impact on the position of the tongue and oral perception [23].

We also assessed the influence of possible bruxism on the ob-
tained treatment effects. The diagnosis of possible bruxism was 
based on 2 questions from the RDC/TMD questionnaire. This 
approach is used in many scientific studies [24-26]. According 
to the guidelines, after a thorough explanation of the nature 
of bruxism, all the patients were instructed to self-monitor for 
a week for the occurrence of clenching, grinding and thrusting 

of the mandible. This is important because while people with 
awake bruxism are usually aware of their condition, people with 
sleep bruxism should pay attention to the symptoms which oc-
cur after waking up and obtain information from their partners 
about possible symptoms occurring during sleep [27]. In our 
study, 60.9% of people with myofascial pain reported the occur-
rence of bruxism, and 43.6% reported both forms (awake and 
sleep bruxism). To compare, Osiewicz found possible bruxism 
in 67% of patients diagnosed with TMD; and in Reissmann’s 
study, 84% of patients with the pain-related form of TMD re-
ported bruxism, with 54% reporting both forms [24,25].

Since only a small percentage of the studied patients report-
ed the occurrence of isolated awake or sleep bruxism, regard-
less of the reported type, all the patients were combined into 
one group of patients with bruxism.

In our study, we obtained a significant reduction in the num-
ber of PMS and an increase in the MMO range both in the pa-
tients with and in those without bruxism after 3 months of 
therapy. Patients in the group without bruxism had on aver-
age 3.8 fewer painful muscle points compared to 1.3 in the 
group with bruxism, and the maximum mouth opening in-
creased by an average of 3.8 mm compared to 2.2 mm in the 
group with possible bruxism.

We examined a group of people whose primary diagnosis was 
the presence of myofascial pain within the muscles of the mas-
ticatory organ. Michelotii proved that daily clenching or grind-
ing of the teeth is a significant risk factor for the occurrence 
of myofascial pain [28]. Ohlmann, on the other hand, believes 
that myofascial pain cannot be explained only on the basis of 
a simple cause-effect relationship between sleep bruxism and 
myalgia [4]. There is no doubt, however, that both awake brux-
ism and sleep bruxism are largely associated with the pain-
related form of TMD, and their total effect is greater than the 
sum of the individual effects [25,27]. At the same time, the 2 
types of bruxism are not independent: they interact with each 
other because the risk of one type of bruxism is modified by 
the presence of the other type [25].

Our study revealed significant differences in the treatment 
effects between people with possible bruxism and those not 
reporting the symptoms of bruxism. Although in both groups 
there was a reduction in the number of PMS and an increase 
in the MMO range, the differences between the groups of pa-
tients with and without possible bruxism were statistical-
ly significant. Therefore, it can be concluded that the occur-
rence of self-reported bruxism has an impact on the achieved 
treatment effects.

These findings require further studies on a larger group of pa-
tients, which will make it possible to more accurately assess 
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the prevalence of bruxism and more precisely divide patients 
into those with sleep bruxism, those with awake bruxism, and 
those with both types of bruxism.

In this study we used the RDC/TMD questionnaire to diag-
nose myofascial pain. However, for several years a newer ver-
sion has been available to researchers – the DC/TMD ques-
tionnaire [3]. Because its Polish translation was not available 
when the study was being done, we used the older version. 
This is a certain limitation of the present study because due 
to the growing number of publications using the DC/TMD ver-
sion, it will not be possible to fully relate the obtained results 
to those obtained by studies using the improved version of the 
questionnaire. It should be noted that in RDC/TMD the diagno-
sis of myofascial pain with limited mouth opening was consid-
ered to be of no clinical utility and was eliminated in the new 
DC/TMD. The remaining primary RDC/TMD diagnosis of myo-
fascial pain has been reorganized in the new DC TMD into 2 
new disorders: myalgia (as a subclass of muscle pain disorders) 
and myofascial pain with referral (as a type of myalgia) [3].

The efficacy of the sublingual relaxation splint used in our study 
to reduce pain and improve the range of pain-free mouth open-
ing among patients with myofascial pain has been proved. In 
further studies, the observation period should be extended and 
the size of patient groups should be increased. The study did not 
include a control group of people with myalgia who would not 
receive any treatment as we believe it would have been uneth-
ical not to provide any help to patients who experienced pain.

In our study, the majority of patients were women. This is con-
sistent with other studies as it has been proven that the fe-
male gender poses a greater risk of developing painful-TMD 
than the male gender [24].

The diagnosis of sleep bruxism was not confirmed using poly-
somnography, which is a major limitation of the study. In the 

present study, bruxism was assessed as possible based on 
the patients’ responses, a method which is commonly used 
in the literature [24-27], but also sometimes questioned [4]. It 
was decided not to define bruxism as probable because there 
are no clear guidelines as to how many symptoms of bruxism 
would have to occur simultaneously (tooth wear, linea alba, 
scalloped tongue, muscle hypertrophy, damage to prosthetic 
work, damage to dental fillings) in order to be able to make 
this diagnosis. In our opinion, making a diagnosis of probable 
bruxism based on the occurrence of only one of the above-
mentioned symptoms is unreliable. However, it should be em-
phasized that to date there are no clear criteria for assessing 
the occurrence of bruxism. A consensus is being created to 
standardize and systematize the diagnosis [29].

Although the literature recommends a separate analysis of pa-
tients with sleep bruxism and awake bruxism [26], it was de-
cided to combine the people reporting possible bruxism due 
to the small number of people with isolated sleep or awake 
bruxism (a greater number of patients reported both types).

Conclusions

This study evaluated the efficacy of sublingual relaxation 
splints and stretching exercises in patients with myofascial 
pain. The obtained results show the effectiveness of this com-
bination therapy in the treatment of myalgia. Patients who re-
ported myofascial pain that was not associated with self-re-
ported sleep bruxism had a significantly better response to 
myotherapy when compared with patients with self-report-
ed sleep bruxism.

Further studies are recommended that include confirma-
tion of sleep bruxism using polysomnography and the use of 
the Polish translation of the updated Diagnostic Criteria for 
Temporomandibular Disorders (DC/TMD) Questionnaire.
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