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The efficacy of orofacial myofunctional therapy in oral dysphagia accompanying 
temporomandibular dysfunction
Hazel Çelik Güzel PT, PhD a and Aysenur Tuncer PT, PhD b

aFaculty of Vocational School of Health Services, Department of Physiotherapy and Rehabilitation, Bandırma Onyedi Eylül University, Balıkesir, 
Turkey; bDepartment of Physiotherapy and Rehabilitation, Hasan Kalyoncu University, Gaziantep, Turkey

ABSTRACT
Objective: Patients with temporomandibular dysfunction (TMD) may develop oral-stage dyspha
gia (OD) in the chronic phase.
Methods: This study investigated the effect of orofacial myofunctional therapy (OMT) in indivi
duals with TMD-related OD. Fifty-one patients aged 18–65 years with TMD-related OD were 
separated into three groups using a simple randomization method: the control group (n = 12) 
underwent patient education and a home-exercise program; additionally, to an exercise program 
the manual therapy (MT) group (n = 19) received MT; and the OMT group (n = 20) received the OMT 
program. MT and OMT were applied in two sessions per week for 10 weeks. The patients were re- 
evaluated after treatment and at 3 months.
Results: The OMT group showed the most improvement in jaw functionality, swallowing-related 
quality of life, pain, and dysphagia (p < .05).
Discussion: OMT was superior to MT and exercises alone in reducing dysphagia and improving the 
swallowing-related quality of life.
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Introduction

Irregularities in the temporomandibular joint (TMJ) 
and related musculoskeletal structures that result in 
functional disorders are defined as temporomandibular 
dysfunction (TMD). The main complaints of TMD are 
joint and muscle pain, limited joint movement, and 
abnormal joint sounds [1]. The coronavirus disease 
2019 (COVID-19) pandemic has recently created severe 
limitations in global healthcare systems, particularly in 
providing oral dental care services. During periods of 
social isolation, permission was granted only for dental 
procedures defined as emergencies by the World Health 
Organization (WHO) and the American Dentists 
Association, and many patients with TMD were not 
able to receive treatments at the time when they were 
most needed [2]. Pandemic-related stress, anxiety, and 
depression have also been reported to increase the pre
valence of TMD in the general population [3,4].

Oral dysphagia (OD) is a swallowing disorder that 
includes oropharyngeal dysphagia and a swallowing dif
ficulty experienced at the stage of transferring food from 
the mouth to the oropharynx and esophagus for the 
start of the involuntary swallowing process [5,6]. 
Shaker reported the symptoms of OD to include diffi
culty gathering the bolus behind onto the tongue, 

hesitation, or inability to start swallowing, frequently 
repeated gulping, frequent throat clearing, and cough
ing during or after swallowing [5].

OD can be caused by chewing impairment, decreased 
mandibular range of movement, and changes in joint 
movements due to delayed TMD treatment or failure of 
treatment [7,8]. Pain and fatigue during chewing and 
impaired chewing associated with joint or muscle dys
function are often reported in these patients [9]. The 
authors assumed that swallowing problems are formed 
secondary to chewing impairments in patients with 
TMD [10], and in a meta-analysis that examined the 
prevalence of OD in patients with TMD, 9.3% of 
patients had swallowing problems [11]. It has also 
been reported that a series of additional dysphagia 
signs and symptoms are commonly seen, primarily 
pain on chewing at a rate of 87.4% and muscle fatigue 
at 62% [12–14].

In a previous study by the current authors [8], which 
aimed to reveal the clinical differences between patients 
with TMD, it was determined that the jaw functionality, 
the presence and severity of dysphagia symptoms, and 
swallowing-related quality of life were worse in patients 
with TMD-related OD, compared to those without OD. 
Moreover, the tongue strength and endurance of all 
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TMD patients, with and without OD, were significantly 
lower than those of the healthy control group. The 
tongue is of great importance in swallowing and pro
vides normal swallowing function. At the oral stage of 
swallowing, impairments in tongue shaping, coordina
tion, and range of movement have negative effects 
[5,15]. Exercise and manual treatment methods com
bined with other therapeutic agents are widely used in 
TMD rehabilitation [16,17]. However, few studies have 
investigated accompanying problems [14,18,19] and 
treatment approaches [20] in TMD cases with co- 
existent oral stage swallowing problems. It has been 
emphasized that there is a need for effective approaches 
to swallowing problems in treating TMD [20,21].

In light of the current literature, this study aimed to 
reduce or eliminate pain and swallowing disorders using 
orofacial myofunctional therapy (OMT), targeting 
motor coordination of the tongue, lips, cheek, and sur
rounding structures in the presence of OD in patients 
with TMD, thereby improving patients’ quality of life. 
The study hypothesis was that the OMT protocol would 
be more effective than exercise and manual therapy 
(MT) alone in reducing pain, developing jaw function
ality, and improving swallowing-related quality of life in 
patients with TMD-related OD.

Materials and methods

Study design and participants

This randomized controlled study was conducted on 
patients aged 18–65 years diagnosed with TMD-related 
OD at Sanliurfa Viranşehir State Hospital between 
October 2019 and April 2021. This research was sup
ported by the Hasan Kalyoncu University Scientific 
Research Project (no. SBF.003). This study was 
approved by the Human Research Ethics Committee 
of Hasan Kalyoncu University (decision no: 2019– 
131). All the study procedures conformed to the provi
sions of the World Medical Association Declaration of 
Helsinki. Written informed consent was obtained from 
all the participants. This study was registered in the 
WHO International Clinical Trials Registry Platform 
(NCT04636606).

The patients included were aged between 18–65  
years, had scores of ≥ 4 on a visual analog scale (VAS), 
≥3 points on the Eat Assessment Tool-10 (EAT-10), and 
verbally reported pain and difficulty in chewing and 
swallowing. All included patients had at least 28 perma
nent teeth and were examined according to the Research 
Diagnostic Criteria for Temporomandibular Disorders 
(RDC/TMD) [22]. Patients were excluded from the 
study if they had histories of surgery in the cervical 

region or related to TMJ problems, had trauma that 
could affect this region, had cancer, neurological pro
blems, congenital anomalies, musculoskeletal or sys
temic problems, were receiving any treatment for 
problems involving the cervical region or TMJ during 
the evaluation or had any swallowing difficulty asso
ciated with a neurological disorder.

The severity of pain in the jaw region was evaluated 
using a VAS. The patients were instructed to mark the 
level of pain felt on a 10-cm line ranging from 0 (no 
pain) to 10 (intolerable pain) [23]. Each patient’s max
imum mouth opening (MMO) measurement was per
formed using a 15 cm ruler [24]. Head posture was 
evaluated using the craniovertebral angle and the angle 
in the horizontal plane between the earhole and the 
seventh cervical vertebra using a goniometer. 
A craniovertebral angle (CVA) <48° was considered 
a forward head posture (FHP) [25].

Tongue strength and endurance were evaluated using 
the Iowa Oral Performance Instrument in the anterior 
and posterior parts of the tongue [26]. To measure the 
pressure of the anterior tongue region, the ampoule was 
placed on the anterior hard palate, which is a midline 
suture of the hard palate located behind the central 
incisor teeth. Patients were instructed to press the 
ampoule with the tongue as hard as possible towards 
the hard palate for 2 seconds. For the posterior tongue 
region, the ampoule was placed on the anterior side of 
the posterior hard palate, a midline suture of the hard 
palate located in between the right and left first molars, 
and the patients were instructed to press the ampoule 
upwards without frowning or using their teeth and 
keeping their cheek and lip muscles relaxed. The highest 
value obtained from three trials was recorded as the 
maximum power (Pmax). In the normal population, 
Pmax falls in the 40–80 kPa range, with an average of ~  
63 kPa. Tongue endurance measurement was calculated 
as 50% of the maximum tongue pressure previously 
measured, and the patients were instructed to press at 
this value until they could hold the ampoule with the 
tongue toward the hard palate. With visual feedback, 
they were instructed to maintain a specified pressure to 
activate the device’s green light, and the time for which 
this could be maintained was recorded using 
a chronometer.

To measure the functionality of jaw movements, the 
Jaw Function Limitation Scale-20 was used, the reliabil
ity and validity of which have been proven. This scale, 
designed to measure the degree of limitation of jaw 
function during different activities, consists of 20 items 
in areas of chewing, vertical jaw movements, and verbal 
and emotional expressions. The restrictions related to 
each item were evaluated on a scale numbered from 0– 
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10, where 0 = no restriction and 10 = severe restric
tion [27].

The EAT-10 scale was used to evaluate the symptoms 
and severity of dysphagia, which has proven validity and 
reliability [28,29]. This functional scale consists of 10 
items, scored from 0 (no problem) to 4 points (severe 
problem). The total score can range from 0–40, with 
a total score ≥ 3 indicating a swallowing problem.

Patients’ swallowing-related quality of life was eval
uated using the Swallowing Quality of Life (Swal-QoL) 
Questionnaire [30]. The questionnaire included 10 con
cepts: general burden, food choice, eating duration, 
appetite, fear of eating, sleep, fatigue, communication, 
mental health, and social function. Higher scores indi
cate better quality of life. Since the creation of the Swal- 
QoL questionnaire, it has been used as a valid and 
reliable test for evaluating patients’ quality of life in 
studies related to swallowing disorders [31].

A total of 51 patients who met the study inclusion 
criteria and were diagnosed with TMD-related OD were 
separated into three groups using a simple randomiza
tion method. The groups included 12 patients in the 
control group, 19 in the MT group, and 20 in the OMT 
group. The control group received patient education 
and a home-based exercise program. The MT group 
received MT in addition to patient education and 
a home exercise program. The OMT group received 
patient education, a home exercise program, MT, and 
an OMT program. MT and OMT were applied in two 
weekly sessions for 10 weeks (20 sessions in total) by 
a physiotherapist (HCG) with at least 7 years of clinical 
experience. Patients who completed 20 sessions were 
evaluated and followed up, then re-evaluated 3 months 
after treatment (Figure 1).

Instructions regarding the at-home exercises were 
given as a brochure, and the patients were instructed 
to perform these exercises 3 days a week for 10 weeks, 
with follow-up provided by weekly telephone calls. The 
home exercise program included tongue and mandibu
lar resting position, chin tuck exercise, diaphragmatic 
breathing, relaxation and strengthening of chewing and 
cervical and back muscles, and posture exercises. The 
MT treatment program included friction massage to 
trigger points, the muscle-energy technique for the 
chewing and suboccipital muscles, mandibular fascia 
loosening, TMJ traction and gliding under traction, 
and manual mobilization of the cervical joint and soft 
tissues. In addition to the control group exercises and 
MT applications, OMT approaches were applied to the 
OMT group. The OMT program included education on 
difficult swallowing and tongue and mandibular resting 
positions, nasal breathing exercises, stretching of the 
tongue muscles and rotation exercises, strengthening 

exercises with palate pressure of the anterior and poster
ior regions of the tongue, strengthening of resistant 
tongue protrusion, and strengthening of the hyoid mus
cles with resistant chin-tuck exercises. A total of 20 
sessions, each lasting 30–45 mins, were applied in two 
weekly sessions for 10 weeks to the MT and OMT 
groups.

Statistical analysis

The study sample size was calculated using G-Power 
software [32]. A sample size of 30 individuals was 
required to provide an effect size of 1.00 in the evalua
tion of the primary outcome of changes from pre- to 
post-treatment tongue strength, evaluated in a 95% con
fidence interval to give a study power of 80% with 5% 
Type 1 and 20% Type 2 margins of error. Allowing 
a dropout rate of 15%, 36 participants (12 in each 
group) were recruited for this study. Data obtained in 
the study were statistically analyzed using the IBM-SPSS 
version 25.0 for MacOS software. Variables determined 
by measurements were expressed as mean ± standard 
deviation (X±SD) and categorical variables as number 
(n) and percentage (%). The level of statistical signifi
cance was set at p < .05. Measurements obtained from 
the three groups were assessed using the Shapiro – Wilk 
test to determine conformity to a normal distribution, 
and the data were not normally distributed. In the 
comparisons of the changes over time from pre- 
treatment to post-treatment and three months post- 
treatment for the three groups, the non-parametric 
Friedman test was used. Wilcoxon paired tests were 
applied with Bonferroni correction (with statistical sig
nificance defined as p < .017) to determine the time 
points that created significant differences. The 
Kruskal – Wallis test was applied to determine the 
changes between the groups at the three time points. 
The chi-squared test was used in the cross-table analyses 
of the qualitative measurements of the three groups.

Results

The mean age of the study participants was 35.58 ± 6.35  
years in the control group, 30.53 ± 7.56 years in the MT 
group, and 35.64 ± 8.87 years in the OMT group. The 
three groups were homogenous regarding age (p = .092), 
body mass index (p = .310), pain history (p = .712), sex 
(p = .448), marital status (p = .184), and RDC/TMD clas
sification (p = .450). The demographic and clinical char
acteristics of the study groups are shown in Table 1.

Between-group comparisons of the respective VAS, 
MMO, and CVA values are shown in Table 2. In each 
of the three groups, the level of pain was reduced, and 
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the MMO and CVA increased after treatment and at 
the 3-month evaluation compared to the pre- 
treatment values (p < .05). After 10 weeks of treat
ment, the most significant reduction in pain was 
observed in the MT group, followed by that in the 
OMT group. At the 3-month follow-up evaluation, the 
pain levels decreased in the MT and OMT groups, and 
those in the OMT group were maintained at the low
est level (p = .000). A significant increase in MMO 
levels was observed after treatment in all groups (p  

< .05). The most significant increase in MMO was 
observed in the OMT group, followed by the MT 
group, and the difference was statistically significant 
at 3 months (p = .029). A statistically significant 
increase was observed in the craniovertebral angles 
after treatment in all three groups (p < .05). In com
parisons between the groups, the difference in the 
craniovertebral angle values of the OMT group was 
statistically significant both after treatment (p = .000) 
and at 3 months post-treatment (p = .001).

Excluded (n=16) 
12 did not meet the study criteria 
4 declined to participate 

Left follow-up (n=4) 
Declined treatment (1), treatment times 
not suitable (1), in COVID-19 
quarantine (2)

Left follow-up after treatment 
(n=5) 
Moved to another city (2) 
Could not be contacted (2) 
Declined evaluation (1) 

Left follow-up after treatment (n=6) 
Moved to another city (2) 
Could not be contacted (4) 

Control group 
(n=12) 

MT group 
(n=19) 

Post-treatment analysis 

MT group 
(n=15) 

Post-treatment analysis 

OMT group 
(n= 17) 

Post-treatment analysis 

Control group 
(n=12) 

Left follow-up after 
treatment (n=5) 
Moved to another city (1)  
Declined evaluation (4) 

3-month post treatment 

MT group 
(n=10) 

3-month post treatment 

Control group 
(n=7) 

3-month post treatment 

OMT group  
(n=11) 

Randomization (n=51)

Patients evaluated (n= 67) 

OMT group 
(n= 20)

Left follow-up (n=3) 
Declined treatment (2),  
 in COVID-19 quarantine (1) 

Figure 1. Flow chart.
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Compared to the pre-treatment values, a statistically 
significant increase was observed in the OMT group’s 
anterior tongue strength, posterior tongue strength, and 
tongue endurance values immediately and at 3 months 
post-treatment (p < .05). No significant changes were 

observed in the control and MT groups (p > .05; 
Table 3).

The JFLS, EAT-10, and Swal-QoL scores are pre
sented in Table 4. Compared to the pre-treatment 
values, a significant decrease was observed in the JFLS 

Table 1. Sociodemographic and clinical data of the study participants.

Variables

Control 
Group 
n = 12 
X±SD

MT 
Group 
n = 15 
X±SD

OMT 
Group 
n = 17 
X±SD H p1

Age (years) 35.58 ± 6.35 30.53 ± 7.56 35.64 ± 8.87 4.768 0.092
BMI (kg/m2) 23.51 ± 2.44 26.40 ± 5.45 24.87 ± 4.45 2.344 0.310
Duration of pain (years) 1.66 ± 1.35 2.42 ± 2.12 2.54 ± 2.32 0.679 0.712
N (%) x2 p2

Sex 
Female 
Male

10 (83.3%) 
2 (16.7%)

12 (80%) 
3 (20%)

11 (65%) 
6 (35%)

1.605 0.448

Marital Status 
Married 
Single

7 (58.3%) 
5 (41.7%)

5 (34%) 
10 (66%)

11 (65%) 
6 (35%)

3.387 0.184

TMD Classification 
Group 1: Myofascial 
Group 2: Disc 
Group 3: joint

6 (50%) 
3 (25%) 
3 (25%)

5 (33%) 
6 (40%) 
4 (27%)

3 (18%) 
7 (41%) 
7 (41%)

3.688 0.450

p1 : Kruskal Wallis Test, p2 : Chi-Square Test, X: Mean, SD: Standard Deviation, TMD/DC: Temporomandibular dysfunction diagnosis 
criteria, MT: Manual Treatment, OMT: Orofacial Myofunctional Treatment, BMI: Body Mass Index.

Table 2. Comparisons of the pain, maximum mouth opening and craniovertebral angle values of the study groups.
Control 
Group 
n = 12 
X±SD

MT 
Group 
n = 15 
X±SD

OMT 
Group 
n = 17 
X±SD H p1

VAS 
(cm)

PreT 5.42 ± 0.78 5.20 ± 1.22 5.36 ± 1.02 0.471 0.790
PostT 1.85 ± 0.69 0.40 ± 0.51 0.54 ± 0.82 15.500 0.000*
3 months 3.00 ± 0.81 0.90 ± 0.73 0.63 ± 0.80 15.382 0.000*
p2 (x2) 0.001*(13.231) 0.000*(18.571) 0.000*(20.222)

MMO 
(mm)

PreT 34.42 ± 4.61 33.50 ± 5.64 34.81 ± 4.51 1.496 0.473
PostT 38.00 ± 3.21 40.80 ± 2.93 41.90 ± 3.47 5.152 0.076
3 months 37.57 ± 2.93 40.50 ± 2.95 41.63 ± 3.44 7.052 0.029*
p2 (x2) 0.004*(11.200) 0.000*(17.882) 0.000*(19.000)

CVA 
(degree)

PreT 43.71 ± 1.88 45.30 ± 4.83 41.63 ± 8.39 1.291 0.524
PostT 45.85 ± 2.54 51.60 ± 3.72 52.00 ± 2.48 16.230 0.000*
3 months 44.85 ± 1.67 50.30 ± 2.49 50.90 ± 1.64 14.941 0.001*
p2 (x2) 0.009*(9.333) 0.000*(18.865) 0.000*(18.667)

*p < .05, p1 : Kruskal Wallis Test, p2 : Friedman Test, X: Mean, SD: Standard Deviation, PreT: Pre-treatment, PostT: Post-treatment; MT: Manual Treatment, 
OMT: Orofacial Myofunctional Treatment, VAS: Visual Analog Scale, MMO: Maximum Mouth Opening; CVA: Craniovertebral Angle.

Table 3. Comparisons of tongue strength and endurance values of the study groups.
Control 
Group 
n = 12 
X±SD

MT 
Group 
n = 15 
X±SD

OMT 
Group 
n = 17 
X±SD H p1

Anterior 
Tongue Strength 
(kg/m2)

PreT 41.00 ± 5.32 43.60 ± 10.29 42.63 ± 8.62 0.843 0.656
PostT 42.42 ± 5.09 45.90 ± 11.21 57.36 ± 9.16 16.955 0.000*
3 months 41.57 ± 5.02 44.70 ± 9.18 55.18 ± 7.75 10.787 0.005*
p2 (x2) 0.054(5.600) 0.152 (3.769) 0.000*(20.600)

Posterior 
Tongue Strength 
(kg/m2)

PreT 36.14 ± 6.30 40.20 ± 11.43 35.36 ± 8.33 1.317 0.518
PostT 36.28 ± 6.12 40.90 ± 11.16 51.54 ± 8.91 16.354 0.000*
3 months 33.42 ± 8.36 40.70 ± 10.19 49.54 ± 7.89 9.587 0.008*
p2 (x2) 0.607(1.000) 0.692(1.797) 0.000*(20.600)

Tongue Endurance (seconds) PreT 21.00 ± 2.70 22.30 ± 5.88 18.90 ± 4.92 1.857 0.395
PostT 21.57 ± 2.37 23.60 ± 7.13 26.81 ± 4.33 14.382 0.001*
3 months 21.28 ± 2.42 22.80 ± 6.05 25.45 ± 4.88 4.022 0.134
p2 (x2) 0.082(5.000) 0.074(5.200) 0.000*(20.486)

*p < .05, p1: Kruskal Wallis Test, p2: Friedman Test, X: Mean, SD: Standard Deviation, PreT: Pre-treatment, PostT: Post-treatment; MT: Manual Treatment, OMT: 
Orofacial Myofunctional Treatment.
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values after treatment and at 3 months post-treatment 
in all three groups, with the greatest improvement 
observed in the OMT group, followed by the MT 
group (p = .000). A significant decrease was observed 
in the EAT-10 values from pre-treatment to post- 
treatment and 3-month evaluations, with the greatest 
reduction in the OMT group, followed by the MT group 
(p = .000). No significant changes were observed in the 
control group (p = .223). Regarding the Swal-QoL 
values, a significant increase after treatment was 
observed only in the OMT group (p = .000).

In the control group, the decrease in pain, 
increased MMO and craniovertebral angle, and 

improved JFLS values were significant between the 
pre- and post-treatment conditions. In addition to 
these values in the MT group, a statistically signifi
cant difference was observed from pre-treatment to 
post-treatment concerning anterior tongue strength 
and EAT-10 scores (p < .017). Tongue strength gain 
could not be maintained at the 3-month evaluation 
in the MT group, and no gains were maintained in 
the control group (p > .017). In the OMT group, all 
improvements from pre- to post-treatment were sta
tistically significant, and these improvements were 
maintained at the 3-month evaluation (p < .017; 
Table 5).

Table 4. Comparisons of the jaw function limitation, eating assessment, and swallowing-related quality of life values of the 
study groups.

Control 
Group 
n = 12 
X±SD

MT 
Group 
n = 15 
X±SD

OMT 
Group 
n = 17 
X±SD H p1

JFLS-20 PreT 37.28 ± 12.37 43.00 ± 17.65 47.45 ± 17.29 0.443 0.801
PostT 22.71 ± 13.82 12.60 ± 4.47 7.72 ± 3.77 23.056 0.000*
3 months 25.28 ± 11.68 14.60 ± 5.75 8.00 ± 3.74 16.166 0.000*
p2 (x2) 0.002*(13.000) 0.000*(18.571) 0.000*(21.412)

EAT-10 PreT 8.71 ± 2.05 11.20 ± 2.65 11.72 ± 7.00 1.053 0.591
PostT 8.28 ± 1.60 8.20 ± 2.48 2.45 ± 2.50 24.800 0.000*
3 months 8.42 ± 1.39 9.00 ± 2.26 2.90 ± 2.54 15.411 0.000*
p2 (x2) 0.223(3.000) 0.000*(15.800) 0.000* (20.667)

Swal- 
QoL

PreT 86.33 ± 8.74 82.82 ± 9.79 78.59 ± 13.06 0.433 0.805
PostT 87.96 ± 7.57 86.61 ± 8.98 91.87 ± 5.87 8.660 0.013*
3 months 87.33 ± 8.33 84.10 ± 9.54 91.49 ± 5.77 3.439 0.179
p2 (x2) 0.050(6.000) 0.368(2.000) 0.000*(17.568)

*p < .05, p1 : Kruskal Wallis Test, p2 : Friedman Test, X: Mean, SD: Standard Deviation, PreT: Pre-treatment, PostT: Post-treatment; JFLS-20: Jaw Function 
Limitation Scale-20, EAT-10: Eating Assessment Tool-10, Swal-QoL: Swallowing-related Quality of Life questionnaire, MT: Manual Treatment, OMT: 
Orofacial Myofunctional Treatment.

Table 5. Comparisons of the differences in the values of the groups between pre-treatment, post-treatment, and 3-month post- 
treatment.

Control Group MT Group OMT Group

z p z p z p

VAS PreT- PostT −3.176 0.001* −3.434 0.001* −3.741 0.000*
PreT- 3 months −2.388 0.017 −2.816 0.005* −3.002 0.003*

MMO PreT- PostT −3.020 0.003* −3.413 0.001* −3.539 0.000*
PreT- 3 months −2.264 0.024 −2.829 0.005* −2.812 0.005*

CVA PreT- PostT −2.913 0.004* −3.416 0.001* −3.521 0.000*
PreT- 3 months −2.000 0.046 −2.848 0.004* −2.805 0.005*

Anterior 
Tongue 
Strength

PreT- PostT −2.232 0.026 −2.536 0.011* −3.627 0.000*
PreT- 3 months −1,633 0.102 −0.423 0.673 −2.938 0.003*

Posterior 
Tongue Strength

PreT- PostT −1.414 0.157 −2.032 0.042 −3.625 0.000*
PreT- 3 months −0.447 0.655 −0.314 0.753 −2.936 0.003*

Tongue 
Endurance (seconds)

PreT- PostT −1.633 0.102 −0.412 0.681 −3.626 0.000*
PreT- 3 months −1.414 0.157 −0.957 0.339 −2.943 0.003*

JFLS-20 PreT- PostT −3.062 0.002* −3.411 0.001* −3.622 0.000*
PreT- 3 months −2.371 0.018 −2.805 0.005* −2.934 0.003*

EAT-10 PreT- PostT −1.826 0.068 −3.327 0.001* −3.626 0.000*
PreT- 3 months −1.000 0.317 −2.546 0.011* −2.941 0.003*

Swal-QoL PreT- PostT −1.604 0.109 −1.067 0.286 −3.623 0.000*
PreT- 3 months −1.342 0.180 −0.170 0.865 −2.845 0.004*

*p <.05(Bonferroni Correction), p: Wilcoxon Test, PreT: Pre-treatment, PostT: Post-treatment, VAS: Visual Analog Scale, JFLS-20: Jaw Function Limitation Scale-20, 
EAT-10: Eating Assessment Tool-10, Swal-QoL: Swallowing-related Quality of Life questionnaire, MT: Manual Treatment, OMT: Orofacial Myofunctional Treatment.
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Discussion

This study aimed to investigate the effects of OMT 
exercises on individuals with TMD-related OD. The 
study results confirmed the hypothesis established 
before the study that OMT protocols would reduce 
pain in these patients, develop jaw functionality, and 
improve swallowing-related quality of life. After treat
ment, a decrease in pain severity, improvement in FHP, 
increased movement capacity of the mandible, and an 
improvement in jaw functionality was observed in all 
groups. Although improvements in swallowing disor
ders were observed in the group treated with MT and 
home exercises, the most effective improvement was 
seen in those treated with OMT in addition to home 
exercises and MT. The study results demonstrated that 
OMT was superior to MT and exercises alone in redu
cing swallowing difficulties.

The individuals in this study’s three groups had similar 
characteristics concerning the pre-treatment parameters of 
age, sex, TMD classification, sociodemographic data, and 
evaluation parameters. Thus, homogeneity was provided in 
evaluating the results of the treatments applied to the three 
groups.

In a review that included studies published between 
2006 and 2016 on rehabilitation strategies for TMD 
related to muscle exercises and MT to investigate the 
efficacy of muscle and oral motor rehabilitation for 
TMD, most treatments showed positive results in 
TMD patients [21]. However, these studies showed sig
nificant variability in the treatment recommendations 
and methodologies used to confirm the treatments’ effi
cacy, and very few studies included control groups. 
Combined techniques (exercises related to the use of 
equipment to reduce pain) produced better treatment 
effects with a greater decrease in pain and improved 
mandibular movement. Consequently, despite the 
increasing number of studies related to TMD rehabilita
tion, there is still uncertainty regarding the best treat
ment technique and its real benefits.

In a systematic review of the efficacy of OMT in patients 
with TMD, OMT alone or in combination with other 
therapies was found to be effective in TMD treatment, 
and compared with other conservative treatments or 
a control group with no treatment applied, there was 
a significant decrease in pain severity [20]. Mulet et al. 
provided patient education to the control group and ton
gue, neck, jaw, and shoulder exercises to the study group. 
At the end of the study, a clinically and statistically signifi
cant decrease was observed in pain symptoms, with no 
difference between the groups and a clinically insignificant 
change in head posture [33]. In a study by De Felicio et al. 

of 20 patients with articular TMD, treatment was applied 
with an OMT program to 10 subjects and not to the other 
10 as the control group. At the end of the study, the OMT 
group showed a decrease in odontological and orofacial 
symptoms and sensitivity to palpation of the chewing 
muscles; OMT was reported to reduce TMD symptoms 
by providing muscular coordination [34]. In another study, 
OMT’s efficacy was compared to that of a stabilization 
splint in patients with TMD. Significantly better results 
were obtained in patients treated with OMT regarding 
the severity of muscle pain, frequency of headaches, and 
stomatognathic functions than in the group treated with 
a stabilization splint [35]. Machado et al. evaluated the 
efficacy of different treatments in 102 patients with chronic 
TMD and found that OMT combined with low-level laser 
treatment was more effective than low-level laser treatment 
alone in reducing TMD symptoms and rehabilitating oro
facial functions [36]. The common finding of these studies 
is that although the scientific evidence is weak, OMT is 
effective in treating TMD with acceptable cost-benefit and 
risk-benefit rates [20]. Unlike previous studies, the OMT 
approach used in this study was applied together with 
patient education and MT. Thus, the results of this study 
can be considered important in showing the contribution 
of the OMT program to other treatment approaches.

In this study, a significant decrease in pain severity was 
observed in all three groups after treatment compared with 
the pre-treatment values. It has been previously reported 
that symptoms can increase in patients with chronic pain
ful TMD [8,9]. The pain history in the three groups in the 
current study was homogenous. After treatment, the great
est improvement was observed in the OMT group. Thus, 
this study showed that OMT combined with MT was more 
effective in reducing pain than the application of exercises 
alone or with MT. In the 3-month follow-up evaluation, the 
greatest pain return was seen in the control group. In 
contrast, the OMT group maintained low pain levels 
immediately after treatment. The long-term inhibition of 
pain with the OMT protocol, including head-neck, jaw, 
tongue, lips, and swallowing exercises, in addition to MT 
and home exercises, suggested that the OMT treatment 
protocol was the most effective treatment for reducing 
pain severity in this patient group.

Forward head posture (FHP) is the most frequently 
observed form of deviation from the ideal posture. 
Several studies showing a relationship between FHP 
and TMD have emphasized the neurophysiological 
and biomechanical relationship between head posture 
and TMJ. It is thought that FHP pulls the mandible into 
retraction by causing tension in the suprahyoid muscles 
and thus causes TMJ dysfunction [37,38]. The supra
hyoid muscles allow effective and correct movement of 
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the hyolaryngeal complex during the oropharyngeal and 
pharyngeal phases of swallowing. FHP can negatively 
affect chewing and swallowing by disrupting the align
ment and kinematics of these muscles [39]. This study 
found an anterior head tilt in the craniovertebral angle 
in all three groups before treatment. After treatment, all 
three groups showed improved anterior head posture 
and increased craniovertebral angle. The greatest 
increases were observed in the MT and OMT groups.

Moreover, while this improvement in head posture 
was maintained in the MT and OMT groups, it was not 
maintained in the control group. Both MT and OMT 
treatments were superior to the control group regarding 
the correction of FHP, which was attributed to the MT 
approach applied to the mandibular and cervical 
regions. It is thought that TMJ disc-condyle positioning 
improved FHP with loosening of the cervical fascia and 
mobilization of the cervical segments, together with 
stretching of the joint capsule and elimination of muscle 
spasm in the chewing region, which was maintained in 
the long term.

The tongue and TMJ are components of the stoma
tognathic system. Sufficient tongue strength and endur
ance are determining factors for safe and effective 
swallowing. Previous studies have reported tongue 
strength in the range of 40–80 kPa, with a mean of 63 
kPa in the normal population [27]. Tongue strength 
values have been shown to have a Pmax value of > 34 
kPa in 95% of the general population, including older 
adults [40]. Posterior tongue strength is generally 5– 
10% lower than anterior tongue strength [27]. It has 
been reported that there are still insufficient data on 
the normal distributions of tongue endurance in the 
normal population. Published studies show a mean 
endurance of approximately 30–35 seconds for the ton
gue [40,41]. An endurance of 10 seconds or shorter may 
signify that the patient has low endurance. It is reported 
in such cases, orofacial and tongue muscle fatigue causes 
oromotor motor problems in the patient [27,40–42].

It has been assumed that patients with chronic TMD 
may have irregular or weak tongue function [11–13,18]. 
In a recent study by the current authors, the tongue 
strength and endurance of all TMD patients with and 
without OD were significantly lower than those of 
a healthy control group [8]. In the current study, the 
pre-treatment tongue strength was measured as 41.00 ±  
5.32 kPa in the control group, 43.60 ± 10.29 kPa in the 
MT group, and 42.63 ± 8.62 kPa in the OMT group, and 
these were below the average mean value. Following 
treatment, a significant increase in the anterior tongue 
strength was observed in the OMT group. In parallel 
with anterior tongue strength, an increase in posterior 
tongue strength and an improvement in tongue 

endurance were observed only in the OMT group. The 
increase in tongue strength in the OMT group was 
attributed to this group having the greatest pain inhibi
tion as much as the effect of tongue strengthening and 
swallowing exercises.

Impaired chewing and associated pain and fatigue in 
chewing have been determined in adults with TMD 
[10,14]. Although previous research has determined 
chewing function disorders to be expected in this 
group, Huckabee et al. produced new findings in 
a 2018 study regarding the specific nature of these 
problems [10]. It was reported that chewing difficulties 
affected typical oral intake in up to 89% of participants; 
one in four participants experienced difficulties chewing 
food that usually required little or no effort. In addition, 
90% of the study subjects reported pain while chewing, 
and 78% reported fatigue, which caused longer eating 
durations (72%) and decreased meal endurance (60%). 
Objectively, this study found that patients with TMD 
required a greater chewing cycle per bite than healthy 
individuals. This is potentially related to restricted man
dibular movement in patients with TMD, and it has 
been hypothesized that bite strength and chewing 
could be affected. In addition, the need for a greater 
chewing cycle per bite could be related to the high levels 
of pain and fatigue experienced by this group because 
greater exerted effort could cause a greater level of 
discomfort.

In the current study, an improvement was observed 
in jaw functionality measured using the JFLS, with the 
greatest improvement observed in the OMT group, 
followed by the MT group. In the post-treatment 
3-month follow-up evaluation, this gain was maintained 
in the MT and OMT groups but not in the control 
group. The greatest improvement was observed in the 
OMT group, which was interpreted as an effective 
improvement in chewing function with suprahyoid 
muscle activation and an increase in tongue pressure. 
The superiority of the MT and OMT approaches over 
exercise was demonstrated by the improvement in jaw 
functionality. In addition to functionality, although 
a significant increase was observed in all groups’ 
MMO values after treatment compared to the pre- 
treatment values, the greatest increase was observed in 
the OMT group, followed by the MT group.

A previous study reported that 53% of adults with 
TMD had some degree of swallowing difficulty [14]. 
Despite severe difficulties reported by half of the study 
participants, the mean swallowing difficulty was moder
ate. The most frequently reported swallowing problems 
were oral remains (68%) and multiple swallows second
ary to complications in the oropharyngeal passage (58%). 
In addition, the feeling of choking while swallowing was 
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reported by 48% of subjects, coughing when swallowing 
by 31%, and difficulty eating hard solid food by 41% [14]. 
In another study, which supported these findings, the 
results showed that, on average, adults with TMD felt the 
need for more swallows per bite and showed less time 
per swallow compared to healthy normative values [10]. 
It has been suggested that swallowing at a high frequency 
could be related to weak chewing and the formation and 
cohesion of the bolus, leading to fragmented swallowing 
and difficulties in the oropharyngeal passage. This 
emphasizes the symbiotic nature of chewing and swal
lowing processes and reveals the need to consider all 
factors potentially contributing to eating and swallowing 
disorders in adults with TMD.

Total scores ≥ 3 obtained on the EAT-10 scale evalu
ating OD symptoms and severity showed the presence 
of a swallowing problem. Although a decrease was 
observed in the OD symptoms and severity in the MT 
and OMT groups after treatment, the greatest reduction 
was observed in the OMT group. These results were 
expected as the OMT group received education about 
strengthening the tongue and suprahyoid muscles. It 
was also thought that the decrease in dysphagia symp
toms in the MT group may have been due to the 
increase in chewing functionality and decrease in 
restricted mandibular movement associated with the 
changes thought to have occurred in the suprahyoid 
muscles and hyoidal bone’s position with the improve
ment in FHP and a reduced level of pain.

In a review published by Bitiniene et al., chronic pain, 
the most frequently observed symptom of TMD, could 
lead to psychological problems such as stress, anxiety, 
social isolation, and depression. Due to chronic pain, qual
ity of life has been reported to diminish in patients with 
TMD [43]. It has been reported that psychosocial pro
blems, eating, and swallowing problems associated with 
TMD diminish the quality of life [44]. In the current study, 
the swallowing-related quality of life of patients with TMD 
was evaluated using the Swal-QoL questionnaire. The ana
lysis was performed with the total points of all sub- 
parameters. An improvement in Swal-QoL values (general 
burden, food choice, eating duration, appetite, fear of eat
ing, sleep, fatigue, communication, mental health, and 
social function) was observed only in the OMT group.

The current study participants stated that they did not 
have sufficient information about which healthcare profes
sionals they could consult to treat TMD problems and what 
should be done for a referral. Therefore, it can be consid
ered that providing the necessary training on this subject to 
relevant healthcare professionals is essential for TMD 
patients to be informed and could be effective for them to 
access the necessary treatment.

There were some limitations to this study. First, video 
fluoroscopy or fiberoptic endoscopy for evaluation of the 
swallowing problems was not used. The fact that an objec
tive measurement was not performed while evaluating the 
swallowing function can also be considered a limitation of 
the study. However, Logeman stated that instrumental 
evaluations were not necessary for swallowing oral origin 
issues and suggested that they were only required if the 
swallowing problems were of pharyngeal or laryngeal ori
gin [45]. Moreover, we did not check for ankyloglossia, 
which might be a risk factor for OD [46]. Finally, there was 
a loss of data in the long-term follow-up due to the 
COVID-19 pandemic.

This study aimed to create a different perspective on 
the treatment approach for patients with TMD. 
Considering that OD symptoms can be seen, especially 
in the chronic period of TMD, an evaluation and treat
ment protocol can be developed. We consider that sur
veys or questionnaires that evaluate OD symptoms in 
TMD patients may be necessary. Thus, a more effective 
rehabilitation service can be presented to improve these 
patients’ pain, disability, and functional status.

It may be recommended that future studies examin
ing the effects of ankyloglossia on swallowing function, 
include a greater number of patients and investigating 
the results of long-term follow-up. There is a need for 
further randomized studies to strengthen the data 
obtained in this study under the COVID-19 pandemic 
restrictions. With this, a future study may be con
ducted on chewing training be used as a variable to 
see if oral dysphagia improves by targeting chewing. 
Training protocols being developed and studied may 
be beneficial to improve the quality of life of those 
having TMD with OD. As the results of this study 
demonstrated that OMT appears superior to MT and 
exercise alone in reducing OD and improving swallow
ing-related quality of life.
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