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Impacts of Depression, Somatization, and Jaw Disability on 

Graded Chronic Pain in TMD Patients
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  The aim of this study was to investigate the impact of depression, somatization, and jaw disability on graded 

chronic pain of TMD using Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD). 

Ninety-three patients (17 men and 76 women, mean±SD age of 30.1±12.5 years) diagnosed with TMD based on 

RDC/TMD axis I criteria were administered RDC/TMD axis II history questionnaire. The relationships between 

depression, somatization, jaw disability, and each parameters of graded chronic pain (e.g. pain intensity, pain days, 

disability score, disability days, graded chronic pain scale) were analyzed by multiple regression analysis.  The 

obtained results were as follows:

1. Among 93 TMD patients, the prevalence of low disability group of graded chronic pain scale was 42.0% and 

high disability group of graded chronic pain scale was 51.5%.

2. Depression did not show any significant influences on pain intensity, pain days, disability score, disability days, 

and graded chronic pain scale.

3. Somatization showed a significant effect on pain intensity (p<0.01), disability days (p<0.01), and graded chronic 

pain scale (p<0.01) except for both pain days and disability score.

4. Jaw disability also showed a significant effect on pain intensity (P<0.001), disability days (p<0.01), and graded 

chronic pain scale (P<0.001) except for both pain days and disability score.

  Somatization and jaw disability may closely relate to the pain intensity and degree of disability that TMD 

patients perceive. Therefore, comprehensive understanding of psychological profile and improvement of functional 

limitation of jaw movements in the patient should be considered to obtain an excellent outcome of chronic TMD 

management.
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1)Ⅰ. INTODUCTION

  Temporomandibular disorders (TMD) are chara-
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cterized by orofacial pain, tenderness of the 

masticatory muscles and temporomandibular joint 

(TMJ), restricted range of jaw movements, and 

variable joint sounds
1)
. In numerous contributing 

factors which related to TMD, some of these may 

initiate and lead to the onset of the symptoms, 

some are perpetuating and lead to continuation of 

the symptoms, and some are resultant as a product 

of having the illness2).

  Among these contributing factors the role of 

psychosocial factors in the cause, perpetuation, and 
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prognosis of the TMD has been widely discussed. 

TMD has long been suspected of being greatly 

influenced by behavioral and psychosocial factors3-7).

  Orofacial pain involving TMD may be influenced 

by varied psychologic conditions, furthermore 

psychologic factors directly affect physical status 

sometimes
8-12)
.
 

  The importance of psychosocial issues was 

recently highlighted in the development of the 

RDC/TMD which involves axis I which assesses 

the clinical TMD conditions as well as axis II 

which evaluate the pain-related disability and 

psychological status
13)
. 

  This two-axes approach enables physical 

diagnosis to be coordinated with operationalized 

assessment of psychological distress and 

psychosocial dysfunction associated with chronic 

TMD and orofacial disability.

  The purpose of this study was to investigate the 

impact of depression, somatization, and jaw 

disability on graded chronic pain scale of TMD 

patients comprising symptom variables (e.g. pain 

intensity, pain days, disability score, disability 

days) based on RDC/TMD which provides a 

comprehensive assessment of potential role of 

psychosocial factors in chronic pain patients.

Ⅱ. MATERIALS AND METHODS 

1. Subjects

  Ninety-three patients with temporomandibular 

disorder (TMD) who had visited the Department of 

Oral Medicine, Seoul National University Dental 

Hospital were evaluated. The subjects consisted of 

Gender Number
Age (years)

Mean ± SD (Range)

Men 17 24.3 ± 9.2 (17-52)

Women 76 31.4 ± 12.8 (13-68)

Total 93 31.5 ± 13.1 (13-68)

Table 1. Demographic feature of the subjects

17 men (24.3±9.2 years) and 76 women (31.4±12.8 

years) whose mean±SD ages is 30.1±12.5 years 

(Table 1). The diagnoses of TMD were based on 

the RDC/TMD axis I criteria
13)
.

2. RDC/TMD axis II questionnaire

  RDC/TMD axis II history questionnaire was 

administered to each subject before treatment13).

  The original English version of the RDC/TMD 

axis II history questionnaire was first translated 

into Korean by the authors. This translation was 

then evaluated and revised by several faculty 

members in the Department of Oral Medicine and 

Oral Diagnosis, Seoul National University. A native 

English speaker who was fluent in Korean then 

translated the draft Korean version back into 

English. The backward translated English version 

was compared with the original English version to 

confirm that the questions had been properly 

translated, and the final Korean version was 

completed.

  The parameters of psychological profiles 

including depression and somatization, jaw 

disability, pain intensity, pain days, disability score, 

disability days, and graded, chronic, pain scale were 

analyzed.

  Method of assessing depression and somatization 

was derived from Symptom Checklist-90-Revision 

(SCL-90-R). Participants responded to 13 items of 

depression parameter and 7 items of additional 

parameter of SCL-90-R, and then resultant raw 

mean score was regarded as depression scale. 

Somatization scale was also obtained by raw mean 

score from the responses to 12 items of 

non-specific physical symptoms of SCL-90-R. 

  Jaw disability scale was gained from the ratio of 

positively responded item number to 12 items of 

jaw disability checklist based on items commonly 

used in clinical TMD research.

  The history questionnaire includes three 

questions to grade pain intensity: one for the actual 

pain, one for maximal pain in the last 6 months, and 

one for average pain in the last 6 months. The 
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response options for each of three items were based 

on the ordinal rating of 0 to 10 scale. To obtain the 

final score, we multiplied average of the responses 

to the each item by 10. Therefore pain intensity is 

0 to 100 score derived from above three questions. 

The score of pain days was obtained from the 

number of days that each subject had pain in facial 

area.

  Disability score is 0 to 100 score derived from 

three questions that assess a degree of interference 

in daily activities, social activities, and work 

activities. The method of calculating disability score 

is same as grading pain intensity. The score of 

disability days was obtained from the number of 

days that each subject has been kept from usual 

activities related with work, school, or housework 

due to the facial pain.

  Graded chronic pain scale was classified to five 

stages (0=no pain; I=low intensity-low disability; 

II=high intensity-low disability; III=high intensity- 

high disability-moderatly limiting; IV=high 

intensity-high disability-severely limiting) 

according to the severity of chronic pain symptoms 

derived from the pain intensity and disability point 

which is summed by adding disability score point 

to disability days score point. Grade I and II are 

defined as low disability group, and grade III and 

IV are defined as high disability group. 

　

Variables Pain Intensity Pain Days

Depression Regression Coefficient -1.014 -12.364

P-value 0.591 0.072

Beta -0.05 -0.206

Somatization Regression Coefficient 9.559 20.076

P-value 0.002 0.070

Beta 0.316 0.224

Jaw Disability Regression Coefficient 4.821 6.552

P-value 0.000 0.098

Beta 0.423 0.194

Table 2. Multiple regression analysis of impact of depression, somatization, and jaw disability on pain intensity 

and pain days.

3. Statistical analyses 

  Statistical analysis was performed to evaluate the 

strength of the relationship between depression, 

somatization, jaw disability and each parameters of 

graded chronic pain by using multiple multivariate 

regression analysis. 

  Multiple multivariate linear regression analyses 

were used to describe depression, somatization, or 

jaw disability to predict whether the respondents 

reported any impact on pain intensity, pain days, 

disability score, disability days, and graded chronic 

pain scale. For each variable in equation, the 

following statistics were calculated: regression 

coefficient, standardized coefficient and P-value.

Ⅲ. RESULTS

  Table 2 shows the impact of depression, 

somatization, and jaw disability on pain intensity 

and pain days from multiple regression analyses. 

Depression did not show any significantly influence 

on both pain intensity and pain days. However, 

both somatization (beta=0.316, p=0.002) and jaw 

disability (beta=0.423, p=0.000) had a significant 

effect on pain intensity. 

  Table 3 shows the impact of depression, 

somatization, and jaw disability on disability score 
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Variables Disability Score Disability Days

Depression Regression Coefficient 1.160 -4.195

P-value 0.227 0.388

Beta 0.143 -0.087

Somatization Regression Coefficient -1.000 25.916

P-value 0.519 0.001

Beta -0.082 0.356

Jaw Disability Regression Coefficient 0.416 8.563

P-value 0.454 0.003

Beta 0.090 0.312

Table 3. Multiple regression analysis of impact of depression, somatization, and jaw disability on disability score 

and disability days.

GCP scale Number (%)

Grade 0 6 (6.5)

Low disability

Grade I 26 (28.0)

Grade II 13 (14.0)

High disability

Grade III 22 (23.6)

Grade IV 26 (27.9)

Table 4. Distribution of graded chronic pain (GCP) 

scale in TMD patients. 

and disability days. Depression did not significantly 

influence on either disability score or disability 

days. On the other hand, both somatization 

(beta=0.356, p=0.001) and jaw disability (beta=0.312, 

p=0.003) showed significant effects on disability 

days. 

  Table 4 shows distribution of graded chronic pain 

scale in ninety-three TMD patients. Among 93 

TMD patients, six patients were graded as 0 

(6.5%). The prevalence of low disability group 

(grade I and II) of graded chronic pain scale was 

42.0% and high disability group (grade III and IV) 

of graded chronic pain scale was 51.5%.

Variables
Graded Chronic 

Pain Scale

Depression Regression Coefficient -0.006

P-value 0.947

Beta -0.006

Somatization Regression Coefficient 0.511

P-value 0.001

Beta 0.324

Jaw Disability Regression Coefficient 0.268

P-value 0.000

Beta 0.451

Table 5. Multiple regression analysis of impact of 

depression, somatization, and jaw 

disability on graded chronic pain scale.

  Table 5 shows the impact of depression, 

somatization, and jaw disability on graded chronic 

pain scale from multiple regression analyses. 

Somatization (beta=0.324, p=0.001) and jaw disability 

(beta=0.451, p=0.000) showed strong impacts on 

graded chronic pain scale. Depression did not show 

any significant effect on graded chronic pain scale.
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Ⅳ. DISCUSSION 

  In management of TMD similar to other chronic 

pain, it is essential that the clinicians understand the 

emotional and psychological components of the 

patients pain because it has been extensively 
documented in patients with chronic pain that 

maladaptive behavioral, psychosocial factors, and 

stress may affect the perceived physical 

symptoms
14,15)
. The most important, almost 

universal, feature of TMD is that chronic and 

persistent orofacial pain is the overwhelming reason 

which patients seek TMD treatment. According to 

many reports, TMD patients showed characteristic 

psychometric profiles representing relatively high 

values of anxiety, somatization, and depression. 

Although there are controversies over whether the 

psychological factor is a cause or a result of the 

disorders, several studies reported strong 

relationship between psychological factors and 

chronic pain3,4,6,8,11).

  In this study we evaluated the clinical TMD 

conditions, pain-related disability and psychological 

status in TMD patients according to the guideline 

of research diagnostic criteria for temporoman-

dibular disorders (RDC/TMD). Several diagnostic 

systems have been available to classify TMD 

patients based on pathophysiologic findings and 

psychosocial findings respectively or on both 

aspects. But most of them have critical 

shortcomings that they evaluate patients on the 

basis of either pathophysiologic findings or 

psychosocial findings and lack clearly specified 

criteria for assessment of the clinical signs and 

symptoms. 

  In 1992, Dworkin et al. developed novel diagnostic 

criteria, named research diagnostic criteria for 

temporomandibular disorders (RDC/TMD) to 

complement of above mentioned deficits13). A set of 

RDC/TMD allows standardization and replication of 

research in the most common forms of TMD. This 

classification system is divided into two axes. Axis 

I involves assessment on the physical diagnosis 

based on pathophysiology. This is coordinated with 

an assessment of TMD-related parafunctional 

behaviors, psychologic distress, and psychosocial 

dysfunction on axis II using history questionnaire. 

  In particular, detailed examination specifications 

are provided to allow clinical data associated with 

each RDC/TMD criterion to be gathered through 

standardized TMD clinical examination and 

interview methods. Several reports have shown the 

reliability and validity of RDC/TMD16-21,25).

  The RDC/TMD axis I classifies the most common 

forms of TMD into three mutually exclusive 

diagnostic categories and allows multiple diagnoses 

across diagnostic categories to be made for a given 

patient. The RDC/TMD diagnostic groups are as 

follows; i) myofascial pain, ii) disc displacements, iii) 

arthralgia, arthritis, and arthrosis. On the other hand 

RDC/TMD axis II assesses and classifies the global 

severity of the pain condition in terms of pain 

intensity, pain-related disability, depression, and 

nonspecific physical symptoms (somatization)13).

  In the present study we investigated the impact 

of depression, somatization, and jaw disability on 

graded chronic pain in RDC/TMD axis II 

parameters. 

  Our results indicated that the degree of 

somatization and jaw disability was significantly 

associated with pain intensity, disability days, and 

graded chronic pain scale except for pain days and 

disability score.

  On the other hand, depression did not have a 

significant influence on pain intensity, pain days, 

disability score, disability days, and graded chronic 

pain scale at all.

  Our results coincided with the study of Yap et al. 

which reported mean scores of limitations related to 

mandibular functioning corresponded to the graded 

chronic pain severity
22)
. 

  Somatization is a term which has been used to 

describe a chronic condition characterized by 

multiple somatic complaints that are not due to any 

apparent organic illness and a range of behaviors: 

reporting numerous physical symptoms, frequent 

utilization of health care, and persistence in seeking 

a physical or biomedical explanation for and 
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treatment of symptoms
23)
.

  Somatization scores have been found to be 

elevated in chronic pain patients, and McCreary et 

al. found that somatization was a significant 

predictor of poorer response to treatment for TMD 

patients9,12,24).

  Our findings were consistent with those of 

previous studies which have demonstrated that 

somatization relates to the extent of self-reported 

pain
3,6,9,12)

. In other words, the report of distress from 

bodily physical symptoms strongly connected with 

report of more severe pain intensity and disability 

complaints.

  One possible interpretation of the results of the 

present study is that most TMD patients were 

somatically focused or sensitized because of a higher 

intensity or more severe pain condition, thus they 

showed an increased graded chronic pain scale arose 

from pain intensity and pain related disability

  On the other hand, our results were different from 

other studies that reported characteristic 

psychometric profile representing relatively higher 

values of anxiety, somatization, and depression. It 

was not shown that depression makes a significant 

impact on graded chronic pain in the present study.

  We conjectured that the reason why depression 

did not have significant effect on graded chronic 

pain was the relatively short duration that most 

enrolled subjects in our study suffered from TMD 

related orofacial pain and disability.

  That is to say, it showed that 26 of 93 patients 

(28%) have pain days more than 180 days and only 

10 of 93 patients (11%) have disability days more 

than 180 days.

  Although influence of depression was not 

significant on pain intensity and pain-related 

disability in the present study, its potential 

importance should not overlook in the management 

of chronic TMD patients.

  Because specifically physical discomfort such as 

non-specific physical symptom and limitation of jaw 

function have strong influence on subjective 

perception of pain, we have to focus on the 

importance of physical findings from TMD patients 

as well as management of pain.

  The results of this study underline the importance 

of assessing the psychological distress and 

functional limitation of jaw movements that is 

associated with chronic TMD patients.

  In summary, comprehensive understanding of 

psychological profile and improvement of functional 

limitation of jaw movements in the patient should be 

considered to lead an excellent outcome of chronic 

TMD management.

Ⅴ. CONCLUSIONS

  The purpose of this study was to investigate the 

impact of depression, somatization, and jaw 

disability on graded chronic pain of TMD based on 

Research Diagnostic Criteria for Temporoman-

dibular Disorders (RDC/TMD) which provides a 

comprehensive assessment of potential role of 

psychosocial factors in chronic pain patients. 

Ninety-three patients (17 men and 76 women, mean

±SD age of 30.1±12.5 years) diagnosed with TMD 

based on RDC/TMD axis I criteria were 

administered RDC/TMD axis II history 

questionnaire. The relationships between depression, 

somatization, jaw disability, and each parameters of 

graded chronic pain (e.g. pain intensity, pain days, 

disability score, disability days, graded chronic pain 

scale) were analyzed by multiple regression 

analysis. The obtained results were as follows:

1. Among 93 TMD patients, the prevalence of low 

disability group of graded chronic pain scale was 

42.0% and high disability group of graded chronic 

pain scale was 51.5%.

2. Depression did not show any significant 

influences on pain intensity, pain days, disability 

score, disability days, and graded chronic pain 

scale.

3. Somatization showed a significant effect on pain 

intensity (p<0.01), disability days (p<0.01), and 

graded chronic pain scale (p<0.01) except for 

both pain days and disability score.

4. Jaw disability also showed a significant effect on 

pain intensity (P<0.001), disability days (p<0.01), 
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and graded chronic pain scale (P<0.001) except 

for both pain days and disability score.

  Comprehensive understanding of psychological 

profile and improvement of functional limitation of 

jaw movements in the patient should be considered 

to obtain an excellent outcome of chronic TMD 

management.
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국문요약

우울, 신체화, 턱기능장애가 측두하악장애 환자의 

만성통증척도에 미치는 향

강릉 학교 치과 학 구강내과진단학교실1, 서울 학교 치과 학 구강내과진단학교실2

김  철1․신은섭2․정진우2

　측두하악장애 연구진단기  (Research Diagnostic Criteria for Temporomandibular Disorders; RDC/TMD)을 

이용하여 측두하악장애 환자들에서 심리학  상태  턱기능장애의 정도가 통증의 정도  지속기간, 통증과 

련된 일상생활 장애의 정도  기간, 만성통증척도에 미치는 향 등을 알아보기 하여 RDC/TMD axis I 

criteria에 따라 측두하악장애로 진단받은 평균연령 30.1±12.5 세인 93 명의 환자들(남성 17명, 여성 76명)을 상

으로 RDC/TMD axis II 병력 설문지를 작성하게 한 뒤, 우울증 수, 신체화장애 수, 턱기능장애 수와 만성통

증척도의 통증 강도, 통증 지속기간, 통증과 연 된 장애 수, 통증과 연 된 장애의 기간  만성통증척도 사이

의 연 성을 분석하여 다음과 같은 결론을 얻었다.

　

1. 93명의 측두하악장애 환자들에서 만성통증척도의 경도의 장애를 보이는 군 (low disability group, grade I and 

II)은 42.0% 이었으며, 심도의 장애를 보이는 군 (high disability group, grade III and IV)은 51.5% 이었다.

2. 우울증 수는 통증 강도, 통증 지속기간, 통증과 연 된 장애 수, 통증과 연 된 장애의 기간, 만성통증척도 

모두에 통계 으로 유의한 향을 미치지 않았다.

3. 신체화장애 수는 통증 강도 (p<0.01), 통증과 연 된 장애의 기간 (p<0.01), 만성통증척도 (p<0.01)에 유의한 

향을 미쳤으나, 통증 지속기간이나 통증과 연 된 장애 수에는 통계 으로 유의한 향을 미치지 않았다.

4. 턱기능장애 수는 통증 강도 (p<0.001), 통증과 연 된 장애의 기간 (p<0.01), 만성통증척도 (p<0.001)에 유의

한 향을 미쳤으나, 통증 지속기간이나 통증과 연 된 장애 수에는 통계 으로 유의한 향을 미치지 않았

다.

　측두하악장애환자에서 신체화장애와 턱기능장애는 환자가 느끼는 통증의 강도  장애의 정도와 하게 

련되어 나타날 수 있으며, 환자가 호소하는 정서  스트 스에 한 포 인 이해와 기능장애에 한 한 

리가 측두하악장애 환자의 성공 인 치료에 매우 요하리라 생각된다.
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