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Purpose: The first-line treatment of temporomandibular joint disorders (TMDs) should
include self-management and education. Self-management techniques include moist heat
application, stretching, diet control, and mandibular rest position adjustment. Although
the effectiveness of video educational resources has been studied in multiple sectors, their
application in TMD management has not yet been explored. This study seeks to assess
how effective media education was at motivating TMD patients to self-management and
improve symptoms.

Methods: Data were obtained from the hospital records of TMD patients who visited the
Department of Oral Medicine, Yonsei University Dental Hospital, between May 2020 and
December 2021. First, without any differences between groups, a significance analysis
was conducted between the degree of self-management and symptom improvement over
time. At the second visit, one group received media education (n=31) linked to TMD man-
agement, while the other received written-oriented education (n=45). At the third visit,
the number of precautions taken by the patients was determined and contrasted to that
recorded in the previous visit between the groups. Generalized estimated equation multi-
variate models were applied for statistical analysis.

Results: In the media education group, the frequency of stretching and the number of pa-
tients on pain-free diets increased substantially. Taking precautions improved daily pain
intensity, maximum mouth opening, and pain intensity during the maximum unassisted
opening.

Conclusions: Media education could be beneficial for TMD patients because it allows
them to take self-management precautions. The symptoms of the media education group
improved, with no considerable distinction between both groups.
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INTRODUCTION

Temporomandibular joint disorders (TMDs) are a series of
symptoms that include temporomandibular joint (TMJ) dys-
function and masticatory muscle discomfort. According to a
recent systematic review, TMD affects 11% of children and
adolescents and 31% of adults and older people [1]. TMD

frequency seems to have risen in recent years [2,3].

Pain, limited range of motion, and TMJ noises are the
three major signs and symptoms of TMD [4]. Painful oral
behaviors, such as clenching, can be a risk factor for TMD
[5-7]. Pain relief and enhanced jaw function are the two
goals of TMD therapy. Stress and parafunction reduction

via behavior modification may also be important [8]. It is
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worth noting that while some symptoms and signs disap-
pear spontaneously without therapy, others persist for years
despite treatment [8]. TMD treatment options include both
conservative and invasive methods. However, a non-inva-
sive, conservative approach is prioritized as the first line of
treatment [9].

Conservative care includes pharmacotherapy, physical
and thermal therapies, stretching, avoiding parafunctional
activities, and eating soft foods. There are various methods
for using superficial heat to treat TMD, with moist heat ap-
plication being the prevalent method [4]. The benefits of
heat application include reduced pain and muscular ten-
sion, improved jaw function, and increased mouth opening
[10]. In terms of stretching, jaw and neck discomfort have
been shown to statistically and clinically improve signifi-
cantly after Rocabado’s TMJ 6x6 exercise program [11].
Furthermore, the patient can be asked to keep the mandible
in its postural position rather than in occlusion, which re-
quires “unintentional” muscular contraction [12]. This can
help sustain the relaxed state of the jaw muscles. The den-
tist can assess the mandibular rest position by repeatedly
asking the patient to pronounce the letter “N” [13]. Dietary
changes, such as switching to a soft food diet, can also low-
er TMJ stress and contribute to pain relief [9]. Furthermore,
clinicians can advise patients to use knives and forks simi-
lar to their teeth for cutting food items into tiny pieces [14].

Until now, most patient education has been delivered ei-
ther verbally or through written instructions. However, it
has been discovered that using computer videos with multi-
media for patient education is more successful and efficient
than using diagrams [15]. Kinnane et al. [16] demonstrated
that including videos in routine chemotherapy instructions
improved patient understanding of dealing with chemother-
apeutic side effects and reporting treatment problems.

Durham et al. [17] emphasized that any clinical setting
should be suitable for the delivery of self~-management edu-
cation, which must be accompanied by written instructions
and information, implying that the use of electronic media
for reinforcement is feasible.

To date, the impact of video education in the field of TMD
has not been studied. Furthermore, no study has quantified
the degree of symptom improvement in TMD patients based

on the level of precautions taken. Therefore, this study

seeks to contrast the effects of media education and writ-
ten instructions on the degree of self-management in TMD.
The link between self-management level and symptom im-

provement was also investigated.

MATERIALS AND METHODS

1. Patients

This study was authorized by the Yonsei University
Dental Hospital Institutional Review Board (no. 2022-0042-
001), and the need for collecting written informed consent
was waived by the committee.

The data used for this study came from hospital records of
TMD patients who visited the Department of Oral Medicine,
Yonsei University Dental Hospital, between May 2020 and
December 2021. Overall, 593 TMD patients were screened.
The inclusion requirements were the presence of TMD, min-
imum age of 18 years, and TMJ or masticatory muscle pain.
The exclusion criteria included pregnancy, medical contra-
indications, other orofacial pain conditions, occlusal splint
use in the preceding years, psychiatric or neurologic disor-
ders, recent surgery in the TMJ region, patients with closed
locks, and incomplete record data. Consequently, 76 pa-
tients were included, with 31 receiving media education and

45 receiving paper-based education.

2. Outcome Measures

Three outcome variables were used to assess the patient’s
symptoms from the first (T1) to third visit (T3): (i) current
daily pain intensity (D_NRS), (ii) range of maximum unas-
sisted opening (MMO), and (iii) pain intensity during maxi-
mum unassisted opening (O_NRS). D_NRS was calculated
by asking patients to rate their TMD-related pain on a nu-
meric rating scale (NRS) ranging from 0="no pain at all” to
10="the worst pain imaginable” daily. MMO was calculated
as the millimeter distance between the maxillary and man-
dibular incisal edges. O_NRS was also evaluated using the
NRS when the participants opened their mouths as wide as
possible.

Four outcome variables were used to assess the degree
of increase in precautionary practice between the second
visit (T2) and T3: (i) frequency of moist heat application,

(ii) stretching, the number of patients, (iii) eating pain-free
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food, and (iv) keeping their teeth apart.

Moist heat was applied to the face and neck areas using a
warm heat pad for 10 to 15 minutes at least twice a day:.

For the stretching exercise, participants were instructed to
slowly open their mouths until which no pain was felt and
to hold that position for 6 s. This exercise was done 6 times
in each session, with 6 sessions per day.

Participants were instructed to eat pain-free foods and
avoid foods that could cause pain, such as hard, sticky, or
large-sized foods. Consuming soft or small pieces of food
was proposed.

The participants were also instructed to keep their teeth
apart by pronouncing the alphabet “N” upon experiencing

tooth contact.

3. Methods

A total of 76 patients who met the inclusion criteria vis-
ited the hospital at least three times. The paper-based edu-
cation group included 45 patients, while the media educa-
tion group included 31. At T2 and T3, the degree of symp-
tom improvement based on an increase in self-management
practice compared to the previous visit was analyzed for all
patients, with no difference between the two groups. At T3,
the extent of improvement in self-management and symp-
toms compared to the previous visit was analyzed between
the two groups. At T1 and T2, the patients were practically

educated as follows:

1) First visit
At T1, all patients were verbally informed of the patho-
logical issues affecting jaw function based on the clini-

cal and radiographic findings. They were also given basic

written self-care instructions, such as keeping good pos-
ture, eating a pain-free diet, keeping their teeth apart, us-
ing moist heat pads, and stretching, with no differences be-

tween the two groups.

2) Second visit

(1) Paper-based education group: At T2, the paper-based
education group received reinforcement, particularly for
self-care instructions that they had not followed, via pa-
per-based education materials and verbal explanations.
The paper-based material was 4 pages long and 738 words
long, and it included images of correct posture and exercise
methods. It was confirmed that the general public needed
about 10 minutes to read the material.

(2) Media education group: At T2, the media education
group was told to watch media education materials about
basic self-care management in the hospital. They were also
incentivized to watch media-based educational content
whenever they forgot the guidelines.

The media-based educational material included video
content from the YouTube website (12 minutes and 14 sec-
onds long). The video included information and demonstra-
tions about the physiologic mandibular rest position, para-
functional oral behaviors, dietary advice, a detailed method
of applying moist heat, jaw exercise, massage, and stress
reduction (Fig. 1).

4. Statistical Procedures

Statistical analyses were conducted using IBM SPSS
Statistics for Windows, Version 26.0 (IBM Co., Armonk, NY,
USA). Generalized estimated equations (GEE) multivariate

models were used to establish the significance of variations

Fig. 1. Screenshot and QR code for the
media education content.
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between the paper-based and media education groups, with
the assumption that the outcome variables progressed dif-

ferently over time.

RESULTS

1. Symptom Improvement according to the Degree of

Self-Management

The degree of symptom improvement based on self-man-
agement level was compared with no difference between
the two groups.

According to the GEE analysis between T1 and T2, D_
NRS and MMO were significantly correlated with the fre-
quency of moist heat application. D_NRS and O_NRS were
strongly related to the frequency of stretching. MMO was
linked to the number of patients who kept their teeth apart.
D_NRS was significantly related to the number of patients
on a pain-free diet (Table 1).

Between T2 and T3, stretching was found to considerably
affect D_NRS and O_NRS. Pain-free diet and D_NRS had a

significant correlation (Table 2).

Table 1. Wald chi-square and p-values as derived from the GEE
analysis (between the 1st and 2nd visits)

Model Wald chi-square df p-value

Moist heat

D_NRS 2.642E+12 8 <0.001*

MMO 140.320 8 <0.001*

O_NRS 4.097 7 0.769
Stretching

D_NRS 70.084 9 <0.001*

MMO 13.937 9 0.125

O_NRS 24,589 9 0.003*
Teeth apart

D_NRS 0.016 1 0.899

MMO 5.388 1 0.020*

O_NRS 0.072 1 0.788
Pain-free diet

D_NRS 12.312 1 <0.001*

MMO 0.074 1 0.786

O_NRS 1.379 1 0.240

2. Comparison of Symptom Improvement and Self-

Management Practice between the Groups

The level of improvement in symptoms and self-management
between the media and paper-based education groups were
compared. At T3, the frequency of stretching and moist heat
application had enhanced in the media education group
than that at T2 but had decreased in the same parameter in
the paper-based education group (Fig. 2) between the two-
time points.

The proportion of patients who kept their teeth apart de-
creased similarly in both groups. The number of patients
eating a pain-free diet elevated in the media education
group, while it dropped in the paper-based education group
(Fig. 3).

D_NRS, MMO, and O_NRS were also assessed over time.
At T3, D_NRS and O_NRS had lowered in both groups,
while MMO had increased marginally (Fig. 4). D_NRS
dropped from 3.2 to 2.9 and from 3.0 to 2.0 in the paper-
based and media education groups, respectively. O_NRS
dropped from 2.5 to 1.9 and 2.4 to 1.4 in the paper-based
and media education groups, respectively. MMO elevated
from 42.7 to 43.4 and 43.3 to 44.0 in the paper-based and

media education groups, respectively.

Table 2. Wald chi-square and p-values as derived from GEE analysis
(between 2nd and 3rd visits)

Model Wald chi-square df p-value
Moist heat

D_NRS 22.083 7 0.135

MMO 12.433 7 0.087

O_NRS 6.893 7 0.440
Stretching

D_NRS 20.616 10 0.024*

MMO 15.674 10 0.109

O_NRS 46.159 9 <0.001*
Teeth apart

D_NRS 0.397 1 0.528

MMO 0.161 1 0.688
Pain-free diet

O_NRS 3.172 1 0.075

D_NRS 4310 1 0.038*

MMO 2.649 1 0.104

O_NRS 0.209 1 0.647

GEE, generalized estimated equations; D_NRS, current daily pain
intensity; MMO, range of maximum unassisted opening; O_NRS,
pain intensity of maximum unassisted opening.

p-values were determined from the GEE analysis.

*p<0.05.

GEE, generalized estimated equations; D_NRS, current daily pain
intensity; MMO, range of maximum unassisted opening; O_NRS,
pain intensity of maximum unassisted opening.

p-values were determined from GEE analysis.

*p<0.05.
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GEE models revealed substantial variations in the fre-
quency of stretching and the number of patients eating a
pain-free diet between the media and paper-based educa-
tion groups. However, there were no substantial variations

between the groups for the other variables (Table 3).

DISCUSSION

The findings of this research show that the frequency
of stretching and the number of patients on a pain-free
diet varied between the media and paper-based education
groups. However, the frequency of moist heat application
and the number of patients who kept their teeth apart ex-
hibited a weak relationship with the method of education
(Table 3).

www.journalomp.org
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ig. 3. Number of patients who maintained their teeth apart and were on a pain-free diet. T2, second visit; T3, third visit.

D_NRS, MMO, and O_NRS changes did not differ signifi-
cantly between groups, though D_NRS and O_NRS seemed
to decrease more in the media education group than in the
paper-based education group (Fig. 4).

We conducted statistical analysis to estimate the signifi-
cance of the degree of precautionary practice and symptom
improvement while excluding differences between groups.
Although the symptom improvement was not statistically
significant in the media education group, we believe that
the absolute number of precautions could help improve
symptoms based on the tendency of the results.

First, the T1 and T2 outcome parameters were examined.
There were significant correlations between moist heat ap-
plication frequency, D_NRS, and MMO. Stretching frequen-
cy was related to D_NRS and O_NRS. The proportion of
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Table 3. Regression coefficients and p-values as derived from the GEE analysis

Paper Paper Media Media

Model T2 r:ean T3 r:ean T2 mean T3 mean B % p-value
Moist heat 0.6+0.1 0.5+0.1 0.7+0.2 0.8+0.1 0.144 —0.233-0.510 0.442
Stretching 1.9+0.2 1.3+03 1.9+0.2 25+04 1.262 0.460-2.064 0.002*
Teeth apart 38 35 27 26 0.225 =1.262-1.711 0.767
Pain-free diet 16 13 10 19 1.497 0.400-2.595 0.007*
D_NRS 32+0.3 29+0.3 3.0+0.3 20+0.3 -0.596 -1.611-0.418 0.250
MMO 42.7+1.3 434+11 433+1.6 440+1.4 -0.083 -1.679-1.513 0.919
O_NRS 25+04 1.9+03 24+04 14+03 -0.410 —1.210-0.389 0.315

GEE, generalized estimated equations; B, regression coefficient; Cl, confidence interval; D_NRS, current daily pain intensity;, MMO, range of
maximum unassisted opening; O_NRS, pain intensity of maximum unassisted opening.

Values are presented as mean+standard errors or number only.
p-values were determined from the GEE analysis.
*p<0.05.

patients who kept their teeth apart was strongly related to
MMO. The number of patients eating a pain-free diet was
strongly related to D_NRS (Table 1).

The outcome parameters at T2 and T3 were then exam-
ined. Stretching frequency correlated significantly with D_
NRS and O_NRS. Consuming a pain-free diet significantly
impacted D_NRS (Table 2).

This implied that stretching is a continuous body move-
ment activity that may be difficult to understand and
practice based solely on written and verbal instructions.
However, video education can help to more clearly demon-
strate the instructions more, potentially improving symp-
toms. In the treatment of myofascial pain dysfunction syn-

drome, exercise therapy appears beneficial. Jaw pain and
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mobility restrictions, both of which are impairing symp-
toms, can be greatly reduced [18].

To the best of our knowledge, this is the first study to
quantitatively assess changes in self-management and
symptoms over time. These findings support the notion
that successful patient education for self-care is critical to
achieving positive outcomes in TMD therapy [19]. For ex-
ample, it is well known that using a heat or cold pad and
performing range-of-motion exercises are beneficial for
TMD patients and that quitting oral habits, such as chewing
gum, can be extremely beneficial [20]. Therapeutic exercise
has been shown to promote faster restoration of jaw func-
tion than splints [21].

The care of TMD patients should comprise self-man-
agement and education [22]. It is preferable to begin TMD
management with minimally invasive therapies [23].
According to Vos et al. [24], arthrocentesis as an initial
treatment can reduce pain and functional impairment faster
than traditional conservative therapy. However, conserva-
tive treatment and patient education for self-management
should be valued due to the cost and side effects of arthro-
centesis. In this regard, the current study found that video
education could significantly increase the frequency of self-
management in patients.

The effectiveness of video education materials has been
studied in multiple fields. According to Winters et al. [25],
self-motivated individuals should use educational videos
outside of the operating room to maintain physical health
during a career in plastic surgery.

Furthermore, providing internet-based self-management
programs to patients having chronic pain, such as TMD, is
expected to enhance convenience by decreasing the number
of visits [26,27].

This study found that video education did not increase
the use of all precautions, implying that the content of the
video educational material is important. According to Seidel
et al. [28], video education is not important in improving
knowledge acquisition ability, and performance can vary
depending on how the content is organized. Therefore, an
advanced content organization is required to improve the
patient’s performance.

According to Litt and Porto [29], patients non-responsive
to TMD treatment frequently have psychological issues such

www.journalomp.org

as a high depression index, low self-efficacy, pessimism,
and high levels of catastrophizing. For those having comor-
bid emotional distress and chronic pain, a tailored guided
internet-delivered cognitive-behavior treatment program
may be advantageous [30]. Our educational video materials
did not address the connection between mental stress and
chronic pain completely. Accordingly, if new educational
videos on the psychological aspects of TMD patients are de-
veloped in the future, the new content may aid in treating
patients who are resistant to TMD treatment and those who
have mental issues.

This study’s strength is that it is the first to compare the
self-management level between patients educated through
media and paper-based educational materials. The small
sample size of this study was a major limitation, preventing
further effective statistical analyses.

In conclusion, in the treatment of TMD, patient educa-
tion for self-management is critical. Our findings reveal
that following the precautions greatly enhanced symp-
toms. Media education was more efficient than paper edu-
cation in motivating patients to conduct self-management
through stretching exercises and adhering to a pain-free
diet. Although the symptoms demonstrated improvement in
the media education group, there were no substantial varia-

tions between the two groups.
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