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Purpose: The purpose of this research was twofold: to compare the short-term efficacy of once-
off education versus repetitive education (RE) of patients suffering from temporomandibular 
disorders (TMDs) and to determine whether there was any correlation amongst patient demo-
graphics, recommendation adherence degree and pain levels. 

Methods: A total of 848 patients with TMDs were enrolled. The control group consisted of 
patients who received a standard conservative treatment (STD) over at least 6 visits with edu-
cation provided only during the first visit. The experimental group consisted of patients who 
received STD but had also been given RE (STD+RE). The RE was delivered through a standard-
ized self-assessment questionnaire (SAQ) that was completed by the patient during each visit. 
Pain, which included maximum comfortable opening (MCO) of the mouth and limitation of 
mouth opening (LOM), was compared between the two groups. Behavior pattern and reported 
pain level changes in the group who used the SAQ were also analyzed. 

Results: The LOM was significantly improved in all of the experimental group patients (espe-
cially in females under 30 years of age, p<0.05). The MCO was significantly higher in females 
(p=0.029). All of the patients displayed improvements in their habits following RE, which re-
sulted in a strong correlation with pain reduction. Adhering to the recommendations regarding 
questions 14 and 15 of the SAQ appeared to have the greatest effect on pain reduction. 

Conclusions: These results clearly demonstrate that RE is more effective than once-off educa-
tion for TMD patients who are female or under 30 years of age. 
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INTRODUCTION 

Temporomandibular disorders (TMDs) refer to a hetero-

geneous collection of disorders with symptoms that include 

pain, clicking, grating in the jaw joint and/or problems with 

chewing or opening the jaw.1) The prevalence rate is higher 

in females and people under the age of 45 years.2) The fe-

male-to-male ratios of patients with TMDs range from 3:1 

to 6:1.3) The primary symptom that precipitates treatment 

seeking is pain. TMDs can be costly both for the sufferer 

and the health care system as a whole. The pain can range 

from mild discomfort to debilitation, which causes daily ac-

tivity disruption and markedly affects the sufferer’s quality 

of life.

Traditional intervention approaches include interocclu-

sal appliances, physical therapy, surgery, nocturnal alarms, 

and occlusal equilibration.4) Many of these approaches 

have been characterized as reversible and conservative and 
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generally involve self-care strategies and behavioral thera-

pies.5-7) Cognitive behavioral therapies (CBT) aim to decrease 

maladaptive and increase adaptive patient cognitions and 

behaviors. These treatments are effective for a variety of 

chronic pain problems.8-13) However, CBTs are time consum-

ing; a recent comprehensive review, which included ran-

domized controlled trials regarding CBTs for chronic pain, 

showed that the median number of treatment hours needed 

was 16 hours.14) 

TMD is a chronic disease that shows a fluctuation in prog-

ress. Therefore, educating and improving a patient’s ability 

to manage symptoms cannot be overemphasized. Due to the 

time requirements of CBT, this approach cannot be applied to 

every TMD patient. A more feasible alternative is self- check-

ing type, repetitive, education (SCRE) for TMD patients. This 

type of education is aimed at reducing pain and improving 

oral habits with significant execution time savings, which 

could result in much higher cost effectiveness. The health 

professional can also easily gain insight into patient behav-

ior patterns. To date, there has been very little or no research 

into whether there is any significant correlation between a 

patient’s sex and/or age and the level of self-care recommen-

dation adherence and any subsequent pain reduction.

The ultimate goal of this study was to provide an objec-

tive evaluation of the SCRE program to determine whether 

it will actually produce better outcomes for TMD patients 

whilst also benefitting the healthcare system with improved 

cost-effectiveness. Furthermore, the analysis of any corre-

lation amongst patient demographics, the self-care recom-

mendation adherence degree and pain levels will determine 

whether the SCRE program, in its current form, can be ef-

fectively applied to all TMD patients.

MATERIALS AND METHODS 

1. Study Design and Population
We enrolled a TMD patient sample from a patient popu-

lation that presented with TMJ disorders to Department of 

Oral Medicine, Pusan National University Dental Hospital 

(Yangan, Korea) between 2013 and 2014.

The control group consisted of 79 TMD patients (30 men 

and 49 women) who received standard conservative treat-

ment (STD) that was initiated between September and 

October 2013 at the Department of Oral Medicine (a com-

plete enumeration survey). Each patient in this group had 

at least 6 visits, with education provided only during the 

first visit. The education included an explanation about the 

disease and detailed recommendations for self-manage-

ment. The STD included medication, physical therapy, and 

splints if needed. The experimental group consisted of 769 

TMD patients (248 men and 521 women) who had STD that 

was initiated at the Department of Oral Medicine between 

February and June 2014, and these patients were also giv-

en RE (STD+RE). Each patient had at least 6 visits and also 

Table 1. Self-assessment questionnaire/recommendations for temporomandibular disorder patients

Temporomandibular disorder patient recommendations

Q1. Consume a soft diet (e.g., avoid firm and chewy foods. Do not bite off apples or carrots, etc.).

Q2. Use a slower chewing motion and smaller bites.

Q3. Limit the consumption of food or beverages that contain caffeine or spices.

Q4. Limit your mouth opening to a pain free range.

Q5. Avoid parafunctional habits, such as daytime teeth clenching and grinding, pushing jaw forward, and pushing tongue against teeth/

roof of mouth.

Q6. Limit mouth opening that is associated with yawning by supporting your chin with your hand or tilting your head forward.

Q7. Warm up painful or stiff areas with a 65oC (or thereabouts) moist hot pack (2-3 times per day for 10-15 minutes).

Q8. Avoid touching your face or resting your chin on your hand.

Q9. Start off sleeping on your back. Don’t worry if you change position during your sleep.

Q10. Avoid parafunctional habits such as chewing gum, biting fingernails, pursing lips, smoking cigarettes, and biting pens/pencils.

Q11. Make your sleep area comfortable by picking appropriate pillows and bedding.

Q12. Avoid carrying heavy items on your shoulder.

Q13. Sit upright in a relaxed and posturally neutral position.

Q14. Stress increases pain. Try to relax and relieve stress or avoid stressful situations involving family, friends or your social life in general.

Q15. Use your jaw only within the pain free range when eating or talking.

Q, question.
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received instruction regarding the recommendations for 

TMD patients on the first visit. More importantly, the RE 

consisted of the patient re-reading the recommendations 

every 2 weeks for a total of 6 times in order to complete a 

self-assessment questionnaire (SAQ; Table 1) for self-eval-

uation of adherence. TMDs were diagnosed according to 

the Research Diagnostic Criteria for Temporomandibular 

Disorders (RDC/TMD).15) A total of 848 TMD patients were 

enrolled in this study. The patients who refused to fill in the 

SAQ and/or stopped treatment without notice were exclud-

ed. The baseline characteristics of the 2 groups are present-

ed in Table 2. 

This study was reviewed and approved by the Pusan 

National University Dental Hospital’s institutional review 

board (PNUDH-2013-003).

2. Study Variables
1) Treatment outcome measurement

Pain numerical rating scale (NRS; 0-10), maximum com-

fortable opening (MCO; mm), noise NRS (0-10), and limita-

tion of mouth opening (LOM) NRS (0-10) were measured on 

every visit in both groups.

2) TMD patient recommendations 

The self-care recommendations for the TMD patients in-

cluded keeping teeth slightly apart by relaxing jaw muscles, 

using moist hot packs on painful areas, consuming a soft 

diet, maintaining correct posture, reducing stress and limit-

ing mouth opening to a pain free range. Because RE is most 

effective when it is less time consuming, the TMD patient 

recommendations were condensed into a single page to 

include only the most important points. The experimental 

group patients were assessed a TMD patient recommenda-

tion adherence degree and recorded scores of 0, 1, 2, and 3 

(never, score of 0; sometimes, score of 1; usually, score of 2; 

always, score of 3) on the SAQ (Table 1) on every visit. 

3) Statistical methods

The data were summarized using descriptive statistics, 

which included frequency and percentage for the categori-

cal variables and mean and standard deviation for the con-

tinuous variables. The study participant clinical character-

istic differences were compared across the subgroups with 

chi-square tests for the categorical variables and indepen-

dent t-tests for the continuous variables. 

The aim of the statistical analysis was to model the pain 

predictors, LOM, MCO, and questionnaire responses over 

time. All of the analyses employed generalized linear mixed 

models for repeated measures, with the predictor variables 

set as treatment and time. The fixed effects in all of the 

models were time and treatment assignment, while the study 

participants were treated as random effects. Dummy vari-

ables were created for the treatment assignment and time, 

and an unstructured covariance matrix structure was uti-

lized. The models were created with an interaction term (fixed 

effects) included, and if the interactions were not significant, 

then interaction terms were removed and the model was re-

run, excluding the interaction term. Mean±standard error of 

measurement plots were also presented. p-values less than 

0.05 were considered statistically significant. By its nature, 

this study was explorative, and no adjustments for multiple 

testing were therefore applied. All of the statistical analyses 

were carried out using the PASW Statistics version 18.0 for 

Windows (IBM Co., Armonk, NY, USA) and MedCalc 11.6 

statistical software (MedCalc Ltd., Mariakerke, Belgium). All 

of the tests were of the two-tailed type.

RESULTS 

1. Comparison between the Experimental and Control 
Groups
LOM was significantly improved in all of the experimen-

tal group patients, especially in female patients and patients 

under 30 years of age (Table 3). The experimental group 

Table 2. Study patients’ baseline characteristics

Variable
Experimental 

(n=769)

Control  

(n=79)
p-value

Age (y) 36.87±17.49 35.56±16.55 0.525a

Age group 0.561b

    <30 y 347 (45.1) 36 (45.6)

    ≥30, <50 y 209 (27.2) 25 (31.6)

    ≥50 y 213 (27.7) 18 (22.8)

Sex 0.302b

    Male 248 (32.2) 30 (38.0)

    Female 521 (67.8) 49 (62.0)

Values are presented as mean±standard deviation or number (%).
aIndependent t-test; bchi-square test.
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females showed a significant improvement in MCO (p=0.029) 

and the under 30 years of age group also tended to show 

an improvement (p=0.056; Table 4). 

2. Comparative Analysis of the Improvements in the 
Experimental Group
1) Pain

Pain was reduced the most on the second visit. In com-

parison between the male and female groups, female pa-

tients maintained the pain reduction effect longer than 

males (Table 5).

2) LOM

LOM was generally improved, but only the female pa-

tients maintained improvement until the 5th visit, while the 

other subgroups only maintained improvement until the 

2nd visit (data not shown).

3) Questionnaire scores

The total questionnaire (Table 1) scores gradually im-

proved in all of the groups. However, the improvement was 

not sustained until the 6th visit in the subgroup of patients 

30 to 50 years of age (Table 6). 

Table 3. Treatment as predictors of LOM NRS (n=848)

Predictor
Treatment

Experimental Control

All participants model (n=848) β −0.426 Ref.

SE 0.215 Ref.

p-value 0.048 Ref.

Men only model  (n=278) β −0.131 Ref.

SE 0.416 Ref.

p-value 0.753 Ref.

Women only model  (n=570) β −0.567 Ref.

SE 0.252 Ref.

p-value 0.024 Ref.

<30 y (n=383) β −0.867 Ref.

SE 0.335 Ref.

p-value 0.010 Ref.

≥30, <50 (n=234) β 0.213 Ref.

SE 0.404 Ref.

p-value 0.599 Ref.

>50 y (n=231) β −0.104 Ref.

SE 0.421 Ref.

p-value 0.805 Ref.

LOM NRS, limitation of mouth opening numerical rating scale (0-10); 

SE, standard error; Ref., reference.

p-values were derived from generalized linear mixed model.

Table 4. Treatment as predictors of MCO (n=848)

 Predictor
Treatment

Experimental Control

All participants model (n=848) β 1.897 Ref.

SE 1.117 Ref.

p-value 0.090 Ref.

Men only model (n=278) β −1.487 Ref.

SE 1.432 Ref.

p-value 0.300 Ref.

Women only model (n=570) β 2.907 Ref.

SE 1.328 Ref.

p-value 0.029 Ref.

<30 y (n=383) β 3.233 Ref.

SE 1.689 Ref.

p-value 0.056 Ref.

≥30, <50 y (n=234) β −1.308 Ref.

SE 1.367 Ref.

p-value 0.339 Ref.

>50 y (n=231) β −0.089 Ref.

SE 1.365 Ref.

p-value 0.948 Ref.

MCO, maximum comfortable opening (mm); SE, standard error; 

Ref., reference.

p-values were derived from generalized linear mixed model.

Table 5. Time as predictors of pain NRS 

Predictor
Time, p<0.001 (df=5)

1 2 3 4 5 6

All participants model (n=769) β Ref. ―1.4978 ―1.8117 ―1.7069 ―1.5984 ―1.4069 

SE Ref. 0.1482 0.1979 0.2674 0.4040 0.6983

p-value Ref. <0.001 <0.001 <0.001 <0.001 0.044
Men only model (n=248) β Ref. ―1.4219 ―1.7507 ―1.4923 ―0.6173 ―1.4173 

SE Ref. 0.2733 0.3751 0.5529 1.0744 2.3833

p-value Ref. <0.001 <0.001 0.007 0.566 0.552
Women only model (n=521) β Ref. ―1.5336 ―1.8421 ―1.7821 ―1.7750 ―1.4340 

SE Ref. 0.1771 0.2339 0.3074 0.4398 0.7357

p-value Ref. <0.001 <0.001 <0.001 <0.001 0.052

NRS, numerical rating scale; df, degree of freedom; SE, standard error; Ref., reference.
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The adherence rate of each recommendation was signi-

ficantly higher than that of the first visit in all of the groups. 

The adherence degree for questions 1 to 6, 8 to 13 and 15 

improved the most among female patients, followed by pa-

tients under 30 years of age and patients above 50 years of 

age. With regards to the use of hot packs (question 7), the 

following three groups exhibited the highest compliance lev-

els in decreasing order; patients above 50 years of age, male 

patients and patients under 30 years of age. The female pa-

tients showed the greatest effort to relieve stress as per the 

recommendation in question 14. Moreover, unlike the other 

questions, the adherence degree actually dropped for patients 

under 30 years of age, and male patients showed the lowest 

adherence degree for question 14 (data not shown).

Generally, all of the groups attempted to follow the rec-

ommendations, but their compliance and symptom im-

provement declined over time. The only two groups that 

maintained their compliance and symptom improvement 

levels at a relatively consistent level were the female pa-

tients and the patients under 30 years of age. 

The pain and total questionnaire scores (Fig. 1) showed a 

strong correlation. In particular, high scores for questions 

14 and 15 (in descending order) showed a strong correlation 

with pain reduction (question 14, avoiding stress, Pearson’s 

r=–0.210, p<0.001; question 15, using jaw within the pain 

free range, Pearson’s r=–0.228, p<0.001).

At the first visit, the scores for questions 2, 7 and 9 were 

less than 1, which indicated a low adherence degree. At the 

6th visit, the scores for questions 2, 7, 3, 9, and 14 were 2.4 

or less, which indicated a lower adherence degree in com-

parison to the other questions.

Fig. 1. Scatter plot between questionnaire score and pain numerical 

rating scale (NRS, 0-10) by Pearson’s correlation analysis.
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Table 6. Time interaction as predictors of total questionnaire scores

　 Predictor
Time, p<0.001 (df=5)

1 2 3 4 5 6

All participants model (n=769) β Ref. 10.4512 13.2756 13.0027 13.2582 18.2305

SE Ref. 0.4921 0.6555 0.8878 1.3588 2.3182

p-value Ref. <0.001 <0.001 <0.001 <0.001 <0.001

Men only model (n=248) β Ref. 11.3865 13.6041 10.9457 9.3457 17.1457

SE Ref. 0.9215 1.2600 1.8570 3.6082 8.0038

p-value Ref. <0.001 <0.001 <0.001 0.010 0.033

Women only model (n=521) β Ref. 9.9505 12.9811 13.3081 13.4205 17.7548

SE Ref. 0.5785 0.7626 1.0052 1.4598 2.4058

p-value Ref. <0.001 <0.001 <0.001 <0.001 <0.001

<30 y (n=347) β Ref. 9.5925 12.5382 12.8317 14.4230 19.1522

SE Ref. 0.6925 0.9421 1.2561 1.9016 3.0622

p-value Ref. <0.001 <0.001 <0.001 <0.001 <0.001

≥30, <50 y (n=209) β Ref. 11.1032 12.8688 13.4842 13.0419 10.2919

SE Ref. 0.9109 1.1838 1.5885 2.2675 7.6570

p-value Ref. <0.001 <0.001 <0.001 <0.001 0.180

≥50 y (n=213) β Ref. 10.9224 14.3671 12.6616 11.5716 18.4216

SE Ref. 0.9810 1.2964 1.8121 3.0868 3.8780

p-value Ref. <0.001 <0.001 <0.001 <0.001 <0.001

df, degree of freedom; SE, standard error; Ref., reference.
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DISCUSSION 

Research strongly suggests that psychological (stress-in -

duced muscle hyper-reactivity) and behavioral factors (oral 

habits) play a critical role in the etiology of TMD.7,16-20) The 

prevailing model21-22) proposes that stressful events trigger 

maladaptive oral habits (e.g., teeth clenching as well as lip 

and fingernail biting) in individuals with TMD symptoms. 

The persistence of these oral habits increases tension in the 

mastication muscles and results in pain. Reducing the pa-

tient’s stress level is difficult, but repeated prompting for rec-

ognition of the habits that may be triggered by stress may 

alter behavior and prevent or reduce pain in these patients. 

TMD is a chronic disease that shows a fluctuation in prog-

ress. Because of this nature, it is important for TMD patients to 

understand the characteristics of the disease and to be educat-

ed about behavioral guidelines for when pain exists, as these 

actions may prevent the disease from becoming a chronic 

condition. Therefore, educating and improving a patient’s 

ability to manage symptoms cannot be overemphasized.

SCRE can help TMD patients improve their understanding 

of the disease and give patients a chance to repeatedly learn 

the self-care recommendations through self-reflection and 

self-assessment of their own behavior. In particular, this ap-

proach gives patients an opportunity to identify and break 

bad habits. Additionally, the health professional can easily 

gain insight into patient behavior patterns.

In the reality of modern day Korea, it is difficult to ad-

minister CBT to patients due to high costs, in terms of time 

and resources, despite its effectiveness. Thus, it is not fea-

sible for CBT to be routinely offered to every TMD patient. 

In contrast, SCRE, which is administered in the form of self-

evaluating questionnaires, takes only a few minutes to per-

form and does not require an inspector. This represents a 

significant time-saving and cost-effective strategy in com-

parison to the existing methods. Furthermore, SCRE can 

improve treatment efficacy with minimal time and resource 

investments. Although many studies have shown the high 

efficiency of CBT and its importance in myofascial pain 

(MFP) patients, it is also important to follow the recommen-

dations for non-MFP patients. 

The primary aim of this study was to determine whether 

SCRE showed any real advantage over the usual method of 

once-off patient education during the first visit of the treat-

ment regimen for TMD patients in terms of pain manage-

ment. We also analyzed which recommendations resulted in 

the greatest pain reduction, and hence, which recommenda-

tions should be strongly emphasized to each patient.

The results of this study suggest that a habit reversal treat-

ment strategy may be an effective intervention for many pa-

tients suffering from TMD. This treatment approach showed 

the most powerful effect on dependent measures that were 

related to LOM and MCO for female patients and patients un-

der 30 years of age. The same two subgroups also displayed 

a substantial improvement in patient habits through RE, 

which resulted in a strong correlation with pain reduction. 

However, this trend declined over time (number of visits) for 

patients over 30 years of age and male patients. Therefore, a 

more effective strategy or method is needed to increase rec-

ommendation adherence for TMD patients who are male or 

over 30 years of age. 

Our results also show that adhering to the recommenda-

tions in questions 1, 2, 5, 9 and especially questions 14 and 

15 produced significant pain reduction; therefore, these 

topics should be the main points of emphasis for these pa-

tients. Because pain affects quality of life, patients should 

attempt to comply with the specific recommendations that 

reduce pain. However, the recommendations in questions 7, 

2, and 9 were not followed well (scores of less than 1 at the 

1st visit); therefore, these items need to be emphasized more 

rigorously during patient education. Similarly, questions 2, 7, 

3, 9, and 14 also yielded low scores (2.4 or less), which in-

dicated lower degrees of adherence compared with the other 

recommendations at the 6th visit. Thus, these topics should 

also be emphasized during patient education.

Because a significant amount of correlation was observed 

between pain improvement and the recommendation adher-

ence rate for TMD patients, it would be reasonable to con-

clude that SCRE is effective in pain management. This effect 

was clearly predominant in female patients and those under 

30 years of age, which is also the population that is most 

affected by TMDs. Therefore, it would be reasonable to con-

clude that SCRE was effective when applied to TMD treat-

ment. In future studies, it be interesting to further investi-

gate specific patient groups according to their diagnosis. 

The experimental and control group subjects did not 
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differ significantly regarding a number of variables, includ-

ing demographics; however, there were differences in the 

TMD subgroup distribution. The percentage of non-masti-

catory muscle disorder patients in the experimental group 

was much higher than that in the control group, which 

may have skewed the results to appear lower. However, be-

cause a complete enumeration survey of the visited patients 

was conducted, this variable could not be controlled for. 

Additionally, all of the subjects included were TMD patients, 

although more specific matching of patients according to 

their diagnosis or treatment needs to be considered for fu-

ture cases. In future studies, more meaningful pain data 

may also be obtained through the analysis of pain diaries 

kept by patients to record their pain level in everyday life 

(using a NRS). Additionally, future studies should consider 

environmental factors, such as the seasons in Korea, when 

planning these types of experiments.

In spite of the limitations described above, the results of 

this study suggest that SCRE improved MCO and LOM more 

than the existing method. Thus, SCRE may be used to im-

prove treatment efficacy with minimum effort, although fu-

ture studies regarding long-term efficacy are needed. 
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