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Purpose: This study aimed to investigate the characteristics of the symptoms of temporoman-
dibular disorders (TMD) in Korean children and adolescents using representative samples and 
questionnaires.

Methods: A survey involving the interview of 10-, 12-, and 15-year-old children and ado-
lescents regarding the symptoms of TMD was conducted as a part of the 2010 National Oral 
Health Surveys. The study population included 18,112 subjects (male, 9,734; female, 8,378). 
The interview involved three questions related to the symptoms of TMD. The prevalence of 
symptoms of TMD, correlation of the symptoms with sex and age, and the difference in the 
number of symptoms according to sex and age were analyzed.

Results: Among the symptoms of TMD in children and adolescents, the prevalence of temporo-
mandibular joint (TMJ) sounds during mouth opening was 13.0%, while those of TMJ pain 
and limitation were 3.1% and 4.3%, respectively. While the prevalence of TMJ sounds during 
mouth opening did not show any statistically significant difference between the sexes, the 
rates of prevalence of TMJ pain and limitation of mouth opening in were higher in the female 
subjects than the male (p<0.05). It was also observed that the older the subjects, the higher the 
prevalence of TMJ sounds, TMJ pain, and limitation of mouth opening (p<0.05). The number of 
symptoms of TMD was found to be increased among female subjects as well as the older ones 
(p<0.05).

Conclusions: There are variations in the prevalence of symptoms of TMD among Korean chil-
dren and adolescents according to sex and age, which is consistent with the results of previous 
studies. It is necessary to conduct a national cohort study to evaluate the risk factors for TMD 
in children and adolescents.
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INTRODUCTION

“Temporomandibular disorders” (TMD) is an umbrella 

term encompassing a number of clinical problems that in-

volve temporomandibular joint (TMJ) pain and problems of 

the masticatory muscles.1) TMD are one of the most com-

mon causes for non-odontogenic pain caused by typi-

cal musculoskeletal disorders occurring in the oro-facial 

region.2) Simply interpreted, TMD is a term that collectively 

refers to the problems in the positional relationship between 

the cranium and the mandible. Although the skull and the 

mandible form a joint, because of their complex structure 

involving the distribution of various muscles and nerves 

adjacent to the joint, disorders in these areas exhibit vari-

ous symptoms, the most important among which are sound 

during mouth opening, pain, and limitation of mouth 
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opening.

Earlier studies have reported varying proportions of pa-

tients, ranging from 1% to 75% of the entire population, 

with at least one of the objective signs of TMD; the pro-

portion of patients with subjective symptoms of TMD was 

reported to range from 5% to 33%.3) In order to increase 

the reliability of the results of studies on temporoman-

dibular muscles and joints by means of accurate diagnosis 

of TMD and identification of its symptoms, Dworkin and 

LeResche4) developed the Research Diagnostic Criteria for 

Temporomandibular Disorders (RDC/TMD) in 1992. These 

diagnostic criteria aid the diagnosis and classification of pa-

tients with TMD based on their clinical state (axis I) as well 

as their pain and psychological states (axis II).5) 

Symptoms of TMD are often observed in children and 

adolescents, and most adult patients report the appearance 

of symptoms in their adolescence.6,7) The symptoms of TMD 

might persist in adulthood because of various anatomical, 

pathological, and psychosocial factors.8) Symptoms associ-

ated with TMD very rarely appear in children of ages ≤5 

years, and some of the symptoms have been reported to in-

crease with age.9)

Since children and adolescents have a greater ability to 

adapt than adults, it is hard to diagnose TMD in the former 

even in the presence of symptoms of the disease. However, 

if left untreated, TMD might affect the occlusion and the 

height of the face, and might also result in a specific growth 

pattern.10-12)

Various epidemiological studies on TMD have reported 

inconsistent results in terms of prevalence of the condition 

by nation, ranging from 11% to 50%; these discrepancies 

appear to have been caused by differences in the sample 

size, inclusion criteria, or data collection methods among 

the studies.13-15) 

In order to resolve this issue, we conducted a survey 

based on the American Academy of Oro-facial Pain (AAOP) 

questionnaire as well as the national survey data. The 

AAOP survey questionnaire comprises survey questions re-

lated to ten of the symptoms of TMD; based on the result 

of analysis of validity and reliability of the questionnaire, 

subjects responding in the affirmative to at least one of the 

questions are diagnosed as having TMD at the time of sur-

vey.16) Although a number of epidemiological studies on 

TMD have been conducted in Korea, most have been cross-

sectional studies, and none have evaluated the patterns of 

TMD in children and adolescents.17-22) 

Therefore, this study aims to investigate the charac-

teristics of the symptoms of TMD in Korean children 

and adolescents by means of representative samples and 

questionnaires.

MATERIALS AND METHODS

1. Subjects
This study involved the evaluation of the raw data of 

children and adolescents of ages of 10, 12, and 15 years, in-

cluded in the National Oral Health Survey, 2010. A total of 

18,112 subjects (9,734 males, 8,378 females) were included 

in this study.

2. Data Collection
The survey was conducted by face-to-face interviews by 

examiners visiting the schools where the subjects were en-

rolled. A small examination table was installed at a specific 

location at each institution, where the subjects were exam-

ined and interviewed.

The interview questionnaire of the National Oral Health 

Survey, 2010, included the following three questions related 

to the symptoms of TMD. 

a)  Did you experience TMJ sounds in both or either of 

your ears when opening your mouth now? 

b)  Do you have pain in both or either one of your ears? 

c)  Do you have pain, discomfort, or difficulty in opening 

your mouth? 

Table 1. Wording of the adopted questionnaire

Question Wording of the questions

1 Do you have ‘TMJ sound’ by both ears or one ear when opening your mouth now? (TMJ sound)

2 Do you have pain by both ears or one ear? (TMJ pain)

3 Do you have pain, discomfort, or difficulty in opening your mouth? (TMJ limitation)

TMJ, temporomandibular joint.
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The subjects could respond to each of the questions with 

‘Yes’, ‘No’, or ‘Don’t know’ (Table 1).

3. Statistical Analysis
Statistical analysis was performed using the IBM SPSS 

Statistics version 19.0 (IBM Co., Armonk, NY, USA). 

Evaluations of the sex, age, and prevalence of symptoms of 

TMD were performed by descriptive statistical analysis. The 

correlation of the number of symptoms of TMD with sex 

and age was evaluated using the chi-square test. The signif-

icance level was determined to be 0.05.

RESULTS

1. Demographic Features
A total of 18,112 subjects of ages 10 years (5,760 sub-

jects; 31.8%), 12 years (6,253 subjects; 34.5%), and 15 years 

(6,099 subjects; 33.7%) were included in this study. The 

distribution of subjects according to sex was even in each 

group. Since the subjects included in this study were part of 

the National Oral Health Survey, 2010, there were no statis-

tically significant differences in the number of subjects ac-

cording to sex or age (Table 2).

2. Prevalence of Symptoms of TMD 
Among the children and adolescents, the prevalence 

of symptoms of TMJ sounds during mouth opening was 

13.0%, with no statistically significant difference (p>0.05) 

in prevalence between the male (12.9%) and female (12.9%) 

subjects. However, the prevalence was observed to increase 

with an increase in age (p<0.05; Tables 3-5). 

TMJ pain was reported in 3.1% of the children and ado-

lescents, with a statistically significant difference in preva-

lence (p<0.05) between the male (2.8%) and female (3.4%) 

subjects. The prevalence of TMJ pain was also observed to 

Table 2. Demographic features of subjects

Age (y)
Total

10 12 15

Sex Male 2,968 (51.5) 3,309 (52.9) 3,457 (56.7)  9,734 (53.7)

Female 2,792 (48.5) 2,944 (47.1) 2,642 (43.3)  8,378 (46.3)

Total 5,760 (31.8) 6,253 (34.5) 6,099 (33.7) 18,112 (100.0)

Values are presented as number (%) of subjects.

Table 3. Prevalence of symptoms of TMD 

TMD symptom No. (%) of subjects 

TMJ sound during mouth opening (TMJ sound) 2,332 (13.0)

TMJ pain 556 (3.1)

Difficulty or limitation of mouth opening (TMJ limitation)  745 (4.3)

TMD, temporomandibular disorders; TMJ, temporomandibular joint.

No respondent was excluded.

Each symptom has different number of total respondents.

Table 4. Comparison of TMD prevalence between male and female 

in Korean children and adolescents

Symptom Male Female p-value

TMJ sound 1,252 (12.9) 1,080 (12.9) 0.728

TMJ pain 271 (2.8) 285 (3.4) 0.004

TMJ limitation  362 (3.7) 383 (4.6) 0.015

TMD, temporomandibular disorders; TMJ, temporomandibular joint.

Values are presented as number (%) of subjects.

No respondent was excluded.

Each symptom has different number of total respondents.

Table 5. Prevalence of TMD symptoms in Korean children and 

adolescents by age

Symptom
Age (y)

p-value
10 12 15

TMJ sound 296 (5.2) 732 (11.7) 1,304 (21.4) 0.000

TMJ pain 84 (1.5) 193 (3.1) 279 (4.6) 0.000

TMJ limitation 86 (1.5) 218 (3.5) 441 (7.2) 0.000

TMD, temporomandibular disorders; TMJ, temporomandibular joint.

Values are presented as number (%) of subjects.

No respondent was excluded.

Each symptom has different number of total respondents.
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increase with an increase in age (p<0.05).

The prevalence of TMD limitation was 4.3%, and there 

were significant differences in prevalence between the sexes 

as well as among the age-groups (p<0.05). 

The correlation of the number of symptoms of TMD with 

sex and age was also evaluated. In particular, the number 

of symptoms of TMD was higher in female subjects than in 

male subjects, and it was found to increase with an increase 

in age (p<0.05; Tables 6, 7).

DISCUSSION

TMD are characterized by TMJ pain and sounds as well 

as inhibition of jaw movement.23) The prevalence of TMD 

has been extensively assessed using the RDC/TMD ques-

tionnaire.24) However, since this method involves clinical 

assessment and interview, its application is not practical 

in epidemiological studies involving entire populations.25) 

Epidemiological studies typically involve the evaluation of 

the condition of a population by means of surveys whose 

validity has been verified.26) However, the major problem 

with surveys is that it is impossible to recognize whether or 

not the subjects have understood the contents of the ques-

tionnaires accurately, even after each item has been ex-

plained in detail by the investigators. Therefore, in the pres-

ent survey, we took steps to ensure easier understanding 

of the questions by the subjects, by means of face-to-face 

interviews.

Regarding the variations in the symptoms of TMD ac-

cording to sex, previous studies reported greater preva-

lence of pain and symptoms associated with TMD in fe-

male subjects than in male subjects.7,27) In the present study 

too, we observed higher prevalence of pain and symptoms 

of limitation of the TMJ in the female subjects than in the 

male subjects. This difference might be associated with neu-

rological and physical characteristics, because women tend 

to have a lower threshold for pain and greater vulnerability 

to stress than men.28) A previous cross-sectional study also 

reported an increase in pain as well as TMD in female sub-

jects in adolescence, which indicates that changes in hor-

mones play a major role in the physiology of TMD.29-31) In 

addition, an epidemiological study involving children and 

adolescents reported 2.0 to 3.5 times higher prevalence of 

TMD-associated symptoms in female subjects than in male 

subjects; according to the results of this study, the great-

er the proportion of female subjects in the population, the 

greater was the number of symptoms of TMD.32-34) Therefore, 

the influence of onset of menstruation-related hormonal 

changes on the symptoms of TMD needs to be evaluated in 

future studies.

Jo et al.35) reported that TMD were more common in fe-

male subjects, regardless of age, which is consistent with the 

results of many of the previous studies. However, in a pre-

vious study involving subjects between the ages of 10 years 

and 16 years, similar prevalence rates of TMD were ob-

served among the male and female subjects.7) Additionally, 

Nilsson et al.27) also reported no significant difference in the 

intensity of pain associated with TMD between the sexes. 

These discrepancies in results among different studies indi-

cate that the possibility that the type and severity of TMD 

are influenced by both age and sex, and it is necessary to 

evaluate the independent impact of sex on the factors asso-

ciated with the condition.

In the present study, we found that the prevalence rates 

of TMJ sounds during mouth opening and TMJ pain and 

limitation increased with age. Similarly, Ko et al.36) reported 

Table 6. Comparison of frequency of TMD symptoms between male 

and female 

Symptom No. Male Female p-value

0 8,231 (84.6) 7,072 (84.4)

0.001
1 1,198 (12.3) 977 (11.7)

2 228 (2.3) 216 (2.6)

3  77 (0.8)  113 (1.3)

TMD, temporomandibular disorders.

Values are presented as number (%) of subjects.

No respondent was excluded.

Table 7. Frequency of TMD symptoms by age

Symptom 

No.

Age (y)
p-value

10 12 15

0 5,360 (93.1) 5,347 (85.5) 4,596 (75.4)

0.000
1 344 (6.0) 727 (11.6) 1,104 (18.1)

2 46 (0.8) 121 (1.9) 277 (4.5)

3 10 (0.2) 58 (0.9) 122 (2.0)

TMD, temporomandibular disorders.

Values are presented as number (%) of subjects.

No respondent was excluded.
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that the prevalence of TMJ noise, joint pain upon chewing 

solid food, and discomfort of jaw muscles increased contin-

uously with age. According to List et al.7) the prevalence of 

clicking noise of the TMJ in adolescents between the ages 

of 12 years and 18 years was 11%, in 3% of these subjects, 

the TMJ sounds were accompanied by fatigue and stiffness 

of the lower jaw. In contrast, Schmitter et al.37) reported 

that the prevalence rates of joint sounds and muscle pain 

in older subjects were 38% and 12%, respectively, while, in 

younger subjects, the prevalence rates of clicking and oro-

facial pain were 7% each and that of muscle pain was 25%. 

These results indicate the symptoms of TMD vary according 

to age.

TMD are caused by various factors, including occlusal 

interference, hypermobility of the temporal and masseter 

muscles, teeth grinding and stress, although it is not clear 

which one of these factors plays the primary role in the 

occurrence of TMD. Additionally, the frequencies of neck 

problems and improper posture are high in patients with 

TMD; the prevalence of symptoms of TMD has been found 

to be increased in patients with neck problems. The mecha-

nisms by which factors cause TMD and whether they aggra-

vate the symptoms of TMD should be evaluated by further 

studies.

The present study utilized the data of the National Oral 

Health Survey, 2010, in Korea. Korea has conducted a na-

tion-wide survey every three years from the year 2000. 

Therefore, the sampling procedure is reliable, and the study 

population is representative of the Korean population. 

Additionally, the results are applicable for the entire popu-

lation. Each of the national surveys has had high intra and 

interclass correlation coefficients of agreement among the 

examiners. Therefore, the questionnaire used in this sur-

vey is a simple and practical tool for conducting chair-side 

screening tests.

In conclusion, the results of our study indicate varia-

tions in the symptoms of TMD among Korean children and 

adolescents according to sex and age, and these results are 

consistent with those of previous studies. It is necessary to 

conduct a national cohort study to evaluate the risk factors 

for TMD and perform multiple analyses involving a variety 

of variables in further studies on the symptoms of TMD.
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