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  Objectives: This study aimed to assess the characteristics of temporomandibular disorder (TMD) symptoms and to 

determine the correspondence between TMD symptoms and clinical examination findings.

  Material and methods: A total of 218 patients (143 females and 75 males; age = 31.3 ± 14.0) were enrolled in this 

study who completed a questionnaire and underwent a clinical examination and radiographic assessment. Patients were 

asked about all the symptoms and complaints, including onset or duration, and locations of the symptoms. Clinical 

examination included amounts of mouth opening, palpable temporomandibular joint (TMJ) sounds, and tenderness to 

palpation of the TMJ and all masticatory muscles. Tenderness scores obtained from palpation of the masticatory system 

were summated to define the variables for further analysis.

  Results: Pain was the most frequently reported symptom (78.9%), followed by joint sounds (45.4%), and limitation in 

mouth opening (17.0%). Jaw pain comprised 91.9% of pain complaints. The subjective intensity of jaw pain was low 

to medium in most patients (93.7%), but it was poorly correlated with the sum of tenderness scores of the TMJ and 

masticatory muscles (Kendall tau = 0.084). In contrast, the side in which pain was reported by patients was well 

associated with the clinical examination results (pain of the right side, p < 0.001, and left side, p < 0.001). There was 

moderate agreement in TMJ sounds between the side identified by patients as symptomatic and clinical examination 

findings (kappa = 0.482). Finally, patients who complained of restricted mouth opening showed about a 10 mm less 

opening in all three measurements, compared to other patients (p < 0.001).

  Conclusion: The most frequent symptoms reported by TMD patients were jaw pain, TMJ sounds, and mouth opening 

limitation. The side of jaw pain, the side of TMJ sounds, and the presence of opening limitation were highly concordant 

between symptom reports and examination findings.
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Ⅰ. INTRODUCTION

  Temporomandibular disorder (TMD) is a term 

that encompasses a wide range of disorders and 

dysfunction that affect the temporomandibular joints 

(TMJ) and/or muscles of mastication and associated 

structures.
1)
 TMD Patients usually report pain of the 

TMJ and masticatory muscles. They may present 

with TMJ sounds, jaw movement impairment, and 



Yeong-Gwan Im, Hey-Sung Baek, Byung-Gook Kim

84

other symptoms including ear complaints.

TMD-related symptoms were found to be very rare 

in 3- and 5-year-olds. Several symptoms and signs 

increased with age.
2)
 The annual incidence of TMD 

pain among 2255 adolescents was 2.9%. Incidence 

increased with age and a fluctuating pattern of TMD 

pain was common.
3)
 In the prevalence study of about 

28,000 nineteen-year old Korean men, the incidence 

of masticatory muscle stiffness was 17.8% and that 

for TMJ sounds was 14.3%.
4)
 Half of the subjects 

of 4,300 adults had one or more clinical signs of 

TMD, but only 2.7% were subjectively aware of 

TMJ pain symptoms.
5)
 In a very thorough TMD 

prevalence study of 269 females, 69% subjects had 

positive TMD findings, including muscle disorders 

(23%), joint disorders (19%), or both (27%). 

However, only 6% had symptoms or signs severe 

enough to consider them candidates for TMD 

therapy.
6)
 In a study on 523 subjects, 58.9% had 

TMD symptoms and 49.7% had TMD signs. When 

combined, 75% of the subjects had one or both 

symptoms and signs. There were 6.9% in the 

category of insignificant moderate symptoms or 

signs, and 51.4% in the category of significant 

moderate symptoms or signs. Severe symptoms or 

signs were present in 16.7%.7)

  Reports by patients are an efficient means of 

acquiring symptom distribution data from large 

samples. However, the central concern with 

patient-reported symptom data is their relationship 

to clinical findings. TMD symptoms described by 

patients are subjective. Although a significant 

correspondence between reports by patients and 

clinical findings might be expected, there have been 

few studies on direct comparison between 

symptoms and physical examination findings. To 

answer the question how reliable are TMD 

symptoms described by patients, the following aims 

were set: first, to investigate the characteristics of 

TMD symptoms in a patient group; and second, to 

determine the correspondence between patients’ 

TMD symptoms and physical examination findings.

Ⅱ. MATERIALS AND METHODS

1. Subjects

  The study group consisted of 218 consecutively 

seen patients seeking treatment for orofacial pain in 

the Department of Oral Medicine, Chonnam National 

University Dental Hospital. There were 143 female 

patients and 75 male patients, who had a mean age 

of 31.3 years (SD =14.0, median 26.4, range 

15.1-79.0). Patients completed a self-administered 

TMD questionnaire. The questionnaire asked 

whether they had often experienced neck pain, 

headache, emotional stress, sleep disturbance, and 

nighttime tooth grinding. It contained questions 

about pain intensity-both at the time and in the past 

six months, which could be expressed as a 

numerical rating scale from 0 to 10. During the 

interview, patients were asked to describe all their 

symptoms and complaints, including onset or 

duration, and locations or sides. The clinical 

examination of TMD was performed according to 

the guidelines described in the RDC/TMD 

diagnostic criteria manual.8) Tenderness to palpation 

of the TMJ and masticatory muscles was recorded. 

Tenderness to palpation was scored as 0 for no pain 

or pressure, 1 for mild pain, 2 for moderate pain, and 

3 for severe pain. Two sites of the TMJ were 

examined: TMJ lateral pole (JCp) and TMJ 

retrodiscal pad (JRd). Three sites were measured 

along the temporalis muscle, and three sites along 

the masseter muscle: temporalis anterior, temporalis 

middle, temporalis posterior, masseter superior (Ms), 

masseter middle (Mm), and masseter inferior (Mi). 

In the submandibular region, three sites were 

measured: suprahyoid/digastric anterior (Sa), Medial 

pterygoid (Sm), and stylohyoid/digastric posterior 

(Pm). TMJ sounds were assessed on palpation, and 

were recorded as "yes" (present) if identified as one 

of click, pop, or crepitation. Mandibular range of 

motion was measured in millimeters with a ruler. 

Three types of range of motion were measured: (1) 

maximum opening without pain, (2) maximum 

unassisted opening, and (3) maximum assisted 
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opening. After routine radiographic examination, 

clinical diagnosis was made based on the 

information from symptoms, clinical examination 

findings and radiographic appearances.

2. Data analysis

  Tenderness scores obtained on palpation of the 

TMJ, masseter, and submandibular area were 

processed for further analysis. The sum of unilateral 

tenderness scores added up pain scores of only one 

side-right or left-which was defined as RTS and 

LTS. Total tenderness score (TTS) was defined as 

the sum of pain scores of the right and left sides.

RTS =∑(JCp + JRd +Ms +Mm + Mi + Sa + Sm + Pm)Right

LTS =∑(JCp + JRd +Ms +Mm +Mi + Sa + Sm + Pm)Left

TTS = RTS + LTS

  The data obtained from the questionnaire, patient 

interview, clinical findings, and processed 

tenderness scores were statistically analyzed. The 

correlation between the patients’ report and 

palpation test result of the intensity of jaw pain was 

Category Symptoms N %

Sensory complaints

Pain 172 78.9

Malocclusion sensation 7 3.2

Muscle tension sensation 2 0.9

Sensory discomfort 2 0.9

Ear symptoms except pain 4 1.8

Joint dysfunction

Joint sounds 99 45.4

Opening limitation 37 17.0

Jaw dislocation, subluxation 8 3.7

Jaw deviation during opening 1 0.5

Difficulty in chewing 1 0.5

Other complaints
Bruxism 4 1.8

Facial asymmetry 1 0.5

Table 1. The frequencies of all chief complaints and major symptoms of 218 subjects. Single or multiple symptoms were counted per

          patient.

examined using Kendall’s rank correlation 

coefficient. The difference between the patients’ 

report and the test result of the side of jaw pain was 

examined using the Wilcoxon signed ranks test. The 

association between the patients' reports of TMJ 

sounds and examination results of TMJ sounds was 

examined by the measurement of agreement, known 

as kappa. The difference between the patients’ 

report and examination results of opening amounts 

was examined by the Mann-Whitney U-test. All 

analyses were carried out using the statistical 

software package, SPSS 13.0 for Windows (SPSS 

Inc., USA) with the level of significance for a type 

1 error set at 0.05.

Ⅲ. RESULTS

  All chief complaints and major symptoms of 218 

subjects are listed with their frequencies in Table 1. 

Pain was the most common complaint symptom 

(78.9%), followed by joint sounds (45.4%), and 

mouth opening limitation (17.0%). Alteration in the 

sensation of tooth contacts was one of disturbing 

symptoms in 7 patients (3.2%). Eight patients (3.7%) 
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Fig. 1. A scatter plot showing the relationship between the intensity 

of subjective jaw pain and sum of all tenderness scores 

(TTS). The correlation between the two variables was very 

low: Kendall’s tau was 0.084 (p = 0.161).

complained of a feeling of jaw dislocation during 

opening of the mouth.

 
1. Pain

  Sites of pain symptom reported by 172 patients 

included jaw, head, neck, ear, and mouth. Among these 

pain locations, jaw pain was noted in 158 patients 

(91.9%). Fifteen patients (8.7%) had headache, and 

Examination results

N % RTS* LTS† p value

Patient 

symptom

Right side 57 36.1 4.0 ± 3.3 1.3 ± 1.7 < 0.001

Left side 63 39.9 2.1 ± 2.7 3.5 ± 3.0 < 0.001

Both sides 38 24.1 3.9 ± 2.7 3.1 ± 2.4 0.016

   Wilcoxon signed ranks test, N = 158

   * RTS: sum of tenderness scores of the right side, mean ± SD

   † LTS: sum of tenderness scores of the left side, mean ± SD

Table 2. The relationship between the side of jaw pain reported by patients and sum of tenderness scores 

based on clinical examination results

neck pain was a prominent complaint in six patients 

(3.5%). Otalgia was presented in 8 patients (4.7%).

  The mean (±SD) of the intensity of subjective jaw 

pain was 3.3 (±2.0) in the numerical rating scale 

(NRS). If the intensity of jaw pain was divided into 

3 categories of mild (NRS: 1-3), moderate (NRS: 

4-6), and severe pain (NRS: 7-10), moderate pain 

was reported in 37.3% of the TMD patients, and 

severe pain only 6.3%.

  The relationship between the intensity of 

subjective jaw pain and sum of all tenderness scores 

was graphed in a scatter plot (Fig. 1). The vertical 

axis expresses total tenderness scores (TTS) which 

implies objective examination results. The mean 

(±SD) of TTS was 5.8 (± 4.7). The horizontal axis 

of this scatter plot denotes subjective pain intensity 

in the numerical rating scale. The correlation 

between the two variables was very low: Kendall’s 

tau was only 0.084 (p = 0.161). This means that 

much tenderness of jaw can not be expected with 

a palpation test in the patients complaining of severe 

jaw pain.

  On the contrary, the side of jaw pain that was 

reported by patients was well associated with the 

examination findings (Table 2). The mean of sum of 

tenderness scores of the right side (RTS) was larger 

than that of the left side (LTS) by 2.7 in the patients 

reporting right side jaw pain (p < 0.001). In the 

patients with left side jaw pain, the difference between 

the means of RTS and LTS was 1.4 (p < 0.001). 
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 Examination results

　 Both Right Left None Total

Patient’s

Report

Both 19 0 3 8 30

Right 6 22 3 13 44

Left 6 1 16 2 25

None 6 15 10 88 119

Total 37 38 32 111 218

    Measure of agreement, kappa = 0.482, p < 0.001

Table 3. Contingency table for assessing the association between the side of TMJ sounds reported by patients 

and the side identified in the examination

 Examination results

N %
Non-painful 

opening (mm)

Unassisted opening

(mm)

Assisted opening

(mm)

Patient’s 

report

Opening limitation 37 17.0 31.5±13.6 37.9±12.5 42.5±13.5

No limitation in 

opening
181 83.0 41.7±12.5 48.7± 8.3 53.2± 7.7

p value < 0.001 < 0.001 < 0.001

   Mann-Whitney U test, N = 218

Table 4. The relationship between opening limitation reported by patients and three opening amount measurements 

in the clinical examination

Although the difference between the means of RTS 

and LTS in the patients reporting both sides of jaw 

pain was statistically significant, the value of 0.8 

was not considered clinically important.

2. TMJ sounds.

  Ninety-nine patients reported that they had TMJ 

sounds during jaw function. About 30% of the patients 

reported TMJ sounds on both sides, 45% on the right 

side, and 25% on the left side. Patients’ reports of the 

side of TMJ sounds were compared with the side 

identified in the clinical examination (Table 3). The 

number of cases showing complete agreement 

between the two variables was 145 (66.5%). The test 

of association revealed moderate agreement between 

the side of TMJ sound reported by patients and 

clinical examination findings (kappa = 0.482). 

3. Opening limitation

  Limitation of mouth opening was reported in 

17.0% of 218 patients. Patients’ reports of opening 

limitation were compared to the three opening 

amount measurements in the clinical examination 

(Table 4). The mean (±SD) of maximum assisted 

opening of the patients with limited opening was 

42.5 (±13.5) mm. In contrast, that of the patients who 

do not report limited opening was 53.2 (±7.7) mm. 

Patients who complained of restricted mouth 

opening showed about a 10 mm less opening in all 

three measurements of mouth opening (p < 0.001).
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Ⅳ. DISCUSSION

  This study evaluated the concurrence of the 

reported, subjective TMD symptoms with clinical 

examination findings which were regarded as 

objective. The overall analysis of relationships 

between reports and examination findings shows 

that: major symptoms in TMD patients were jaw 

pain, TMJ sounds, and mouth opening limitation, 

and that the most reliable findings from the patients’ 

reports were the side of jaw pain, the side of TMJ 

sounds, and the presence of opening limitation. 

Direct comparisons between reports of symptoms 

and examination findings support this conclusion.

  Literature provides the various outcomes about 

the prevalence of signs and symptoms of TMD, and 

the interrelationship between them. The greater the 

number of reported symptoms, the greater the 

likelihood that positive signs would be found during 

examination.9) Symptoms most commonly reported 

on the questionnaire were pain, headache, TMJ 

discomfort or dysfunction and ear discomfort or 

dysfunction. The most prevalent sign was 

tenderness to palpation of the pterygoid muscles, 

followed by tenderness to palpation of the TMJs. 

Pain symptoms and signs were often accompanied 

by compromised mandibular movements and TMJ 

sounds.
10)
 A high correspondence was noted 

between the patients reporting joint or muscle pain 

and the classification into arthrogenous and 

myogenous pain patients, based on the results of the 

dynamic and static pain tests.11) TMJ sounds were 

related to palpation tenderness in the lateral 

pterygoid muscle and to impaired horizontal mobility 

of the mandible. The most frequent symptom related 

to various signs of mandibular dysfunction was a 

feeling of fatigue in the jaws.
12)
 The prevalence of 

facial fatigue or pain during chewing and TMJ 

disturbances was higher among the females than the 

males. Female adolescents exhibited a higher 

significant prevalence of joint sensitivity than males 

and muscle sensitivity upon palpation.13) Otologic 

symptoms were infrequently reported by TMD 

patients other than the most common signs and 

symptoms. Subjects with TMD reported earache 

(65%), tinnitus (60%), ear fullness (90%), and 25% 

of the asymptomatic subjects reported tinnitus. The 

otologic symptoms were correlated with tenderness 

to palpation of the temporomandibular muscles and 

joints and with orofacial symptoms.14) Of the 344 

subjects who had TMD, 60% complained of ear 

symptoms. On the contrary, only 30% did of the 432 

patients without TMD. Of the subjects with otalgia, 

tinnitus, or vertigo, about 60 to 70% had TMD.
15)

  Symptom data can be obtained by one of two 

ways. One way is that examiners ask the patient 

directly about their complaints and history of their 

illness. This method relies much on the examiner’s 

effort to catch all necessary information of concern. 

Using a predeveloped questionnaire can be more 

thorough and systematic in a research setting. Very 

good reliability and high validity were found for the 

self-reported TMD pain questions.
16)

  Evoked pain response upon palpation of the 

masticatory muscles and the TMJ has got much 

attention for the purpose of assessing TMD pain. 

The diagnostic value of palpation techniques to elicit 

tenderness has been supported when pain is thought 

to result from physiological alterations in structures 

such as muscle or bone.17) Palpation by an 

experienced practitioner may be a sufficiently 

reliable method for screening painful areas and may 

reveal the site of the pain.18) One of the results of 

this study documented the concordance between the 

side of jaw pain that was reported by patients and 

the examination findings of tenderness of the 

masticatory system.

  It is noteworthy that reported pain intensity in 

masticatory myofascial pain patients significantly 

correlates with the total tenderness score, but not 

with the number of muscles involved.
19)
 The total 

tenderness score summates palpation scores from all 

the muscles examined. It is commonly used in the 

headache literature
20)
 and also in the articles of 

orofacial pains.21) Tenderness level in each site is 

evaluated using 4-graded pain assessment score 

from 0 to 3. Such data expressed in a 4-graded scale 

can be further processed to produce secondary 
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variables with a quantitative property. In this study, 

several variables of the sum of tenderness scores 

were defined and were used to determine the 

relationships between subjective pain intensity and 

sum of tenderness scores. The correlation between 

the two variables was low, which suggested the 

patients' report of pain level is not well 

proportionate to the tenderness test results.

  Abnormalities within the TMJs often produce 

audible sounds. The TMJ sounds have been 

commonly classified as clicks, coarse crepitus, fine 

crepitus, or popping sounds. The result of this study 

suggests moderate agreement between the side of 

TMJ sound reported by patients and clinical 

examination findings. Objective measurements were 

shown to support the constant subjective perception 

of sound intensity. It was based on the finding that 

TMJ clicking was subjectively and objectively 

stable over a research period of 10 days.
22)
 However, 

it should be noted that the research diagnostic 

criteria for TMD (RDC/TMD) uses TMJ sounds 

extensively for patient diagnosis, but the sounds are 

considered the least reliable of the clinical signs that 

comprise the RDC/TMD.8,23)

  Restriction of mouth opening is a common feature 

with both TMJ disorders and masticatory muscle 

disorders. Opening restriction owing to internal 

derangements usually occurs at about 30 mm, and 

mild passive force does not increase the opening 

amount. In patients with disc dislocation without 

reduction, the mouth cannot be opened maximally 

because the position of the disc does not allow full 

translation of the condyle. On the other hand, 

restricted mouth opening as a result of muscle 

disorders arise secondary to pain. In this situation, 

mild passive force will usually stretch the muscles 

and result in a small increase in opening.
24)
 This 

study evaluated the difference between the two 

groups, which reported limitation of mouth opening 

and which not, in maximum opening without pain, 

maximum unassisted opening, and maximum 

assisted opening. Interestingly, all three 

measurements were less by 10 mm in the group 

reported restricted opening than the other group. 

This finding is in the same context with the report 

that signs of mandibular dysfunction were more 

frequently found in those with a feeling of jaw 

fatigue.
12)

  Among the most frequent patient symptoms 

including jaw pain, TMJ sounds and restriction of 

opening, report of jaw pain much fell short of the 

initial expectancy of high concurrence with 

examination findings. Total tenderness score of the 

TMJ and muscles was not proportional to the 

reported pain intensity. This result could be 

explained by either accumulated latent tender points 

of the palpated structures or subjects' inconsistent 

tendency to overrate or underrate their pain.

  There are some limitations that need to be 

addressed regarding the present study. The study 

subjects were patients constituting only one group 

without a control. The entire process of data 

acquisition including patient interview and clinical 

examination was performed by one examiner. Intra- 

and inter-rater reliability could not be evaluated. 

One should be cautious in generalizing the results 

of the current study because the size of the samples 

is not enough large. Nonetheless, all these 

limitations do not supposed to weaken the validity 

of the findings in this study. Future research with 

improved designs and methodology is anticipated to 

support the findings of this study.

Ⅴ. CONCLUSION

  Correspondence between subjective TMD 

symptoms and clinical examination findings was 

assessed in 218 patients. The most frequent 

symptoms reported by TMD patients were jaw pain, 

TMJ sounds, and mouth opening limitation. The side 

of jaw pain, the side of TMJ sounds, and the presence 

of opening limitation were highly concordant between 

symptom reports and examination findings. These 

symptoms could be considered valuable data for 

TMD diagnosis and treatment decisions.
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국문요약

측두하악장애 환자에서 주  증상과 임상검사 소견 간의 일치성

남 학교 치의학 문 학원 구강내과학교실1, 한양 학교 의과 학 소아청소년과학교실2

임 1․백혜성2․김병국1

  목 : 측두하악장애 환자에서 다양한 증상의 양상을 평가하고, 측두하악장애 증상과 임상검사 소견 간의 일치 정도를 평가

하고자 하 다. 

  재료  방법: 총 218명의 환자(여자 143명, 남자 75명, 평균 연령 31.3 ± 14.0세)를 상으로 하 으며, 설문지 작성, 임상검

사  방사선 검사를 수행하 다. 증상의 발생 시기  치를 포함하여 주소와 련된 모든 증상을 문진하 다. 임상검사로

는 개구량 측정, 악  잡음 진, 악   작근 진 검사를 하 다. 진에 의한 압통검사 결과수치를 이용하여 압통

수합을 구하 다.

  결과: 통증이 가장 흔한 증상이었으며(78.9%), 다음으로 악  잡음(45.4%), 그리고 개구 제한(17.0%) 순으로 흔하 다. 

턱의 통증이 통증 증상 부 의 91.9%를 차지하 다. 주 인 턱의 통증 강도는 부분의 환자에서 낮거나 등도 으며

(93.7%), 이것과 악 과 작근의 압통 수 합과의 상 성은 낮았다(Kendall tau = 0.084). 이와 조 으로 환자가 보고하

는 통증의 좌우측 치는 임상검사 결과와 련성이 높았다(우측 통증 p<0.001, 좌측 통증 p<0.001). 악  잡음은 환자가 

증상으로 인지하는 측과 임상검사 소견 간에 상당한 일치를 보 다(kappa = 0.482). 개구제한을 호소하는 환자는 세가지 개구

량 측정값 모두에서 그 지 않은 환자보다 약 10 mm가 은 개구량을 보 다(p<0.001).

  결론: 턱의 통증, 악  잡음  개구제한은 측두하악장애 환자의 주소와 련된 주요한 증상이었다. 환자가 보고하는 통

증 부 와 악  잡음  개구제한이 임상검사 결과와 등도 내지 높은 일치성을 보임으로서 가장 신뢰할 만한 항목으로 

평가되었다.

주제어: 측두하악장애, 징후  증상, 신체검사
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