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Abstract 
Objective: Pain tends to be the chief complaint in patients suffering tempo-
romandibular disorders (TMD). Previous studies on pain and psychosocial 
factors have reported on the relationship between presence of pain and men-
tal disorders. To date, however, few studies have addressed the relationship 
between intensity of pain and psychosocial factors. In this study, we investi-
gated the relationship between intensity of pain and age, gender, palpation 
scores (PPS), tendencies toward depression, anxiety, and somatization, and 
oral parafunctional habits. Methods: This screening survey encompassed 104 
patients (70 women and 34 men; mean age of 46.1 ± 19.3) who visited our 
clinic. We gathered the following data: age; gender; PPS included in Axis I 
diagnosis; and characteristic pain intensity (CPI), depression, anxiety, soma-
tization, and oral parafunctional habits (assessed by the Oral Behavior Check-
list) included in Axis II diagnosis. Based on the results of CPI, we divided pa-
tients into two groups: those experiencing low pain intensity (LP group) and 
those experiencing high pain intensity (HP group). The statistically signifi-
cant level was set to below 5%. IBM SPSS Statistics V25 was used to perform 
all statistical analyses. Results: We observed no gender differences between 
LP and HP groups. The HP group included significantly more patients with 
higher scores for depression, anxiety, somatization, and oral parafunctional 
habits than the LP group. While no gender differences were observed in CPI, 
depression, anxiety, somatization, and oral parafunctional habits were signif-
icantly more common in women than in men. We observed no differences in 
age or PPS between the LP and HP groups. However, scores for depression, 
anxiety, somatization, and oral parafunctional habits were significantly higher 
in the HP group than in the LP group. We performed multiple regression 
analysis using the CPI score as the dependent variable and scores for depres-
sion, anxiety, somatization, and oral parafunctional habits as independent va-
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riables in both the LP and the HP groups. We identified no significant pre-
dictors for the LP group, but extracted depression as a significant predictor in 
the HP group. On evaluating the correlation of PPS with depression, anxiety, 
somatization, and oral parafunctional habits in both the LP and the HP 
groups, we found no correlation between the PPS and the seven-item genera-
lized anxiety disorder (GAD-7) scale in the LP group but identified a signifi-
cant correlation between the PPS and GAD-7 scores in the HP group. More-
over, the correlation coefficient between the patient health questionnaire 
(PHQ)-9 and GAD-7 scores was higher in the HP group than in the LP 
group. Conclusion: In those reporting more intense pain, we found a strong-
er correlation among psychological factors in patients diagnosed with TMD. 
Greater tendency toward depression was directly associated with pain inten-
sity. The results point to the need to consider differences in psychosocial fac-
tors associated with pain intensity when treating TMD. 
 
Keywords 
Temporomandibular Disorders, DC/TMD, Psychosocial Assessment,  
Depression 

 

1. Introduction 

Reports suggest that patients complaining of pain tend to develop psychological 
disorders [1]. A close correlation between pain and psychosocial disorders has 
been reported in patients with temporomandibular disorders (TMD) [2]. The 
Diagnostic Criteria for Temporomandibular Disorders (DC/TMD) recommends 
combing an Axis I diagnosis for physical assessments and an Axis II diagnosis 
for psychosocial assessments. Double-sided assessment is necessary for a com-
prehensive diagnosis of TMD [3]. 

Variables for Axis II diagnoses included depression, anxiety, somatization, 
and oral parafunctional habits, as assessed by the Oral Behaviors Checklist 
(OBC). A number of studies report a relationship between these variables and 
TMD [4] [5] [6]. Pain tends to be the chief complaint in patients with TMD [7]. 
Previous studies on pain and psychosocial factors have reported on the relation-
ship between presence of pain and mental disorders [8] [9]. However, few stu-
dies to date have addressed the relationship between intensity of pain and psy-
chosocial factors [10]. 

This study sought to investigate the relationship between intensity of pain and 
age, gender, palpation scores (PPS; as assessed in Axis I diagnosis of DC/TMD), 
depression, anxiety, somatization, and oral parafunctional habits (as assessed in 
Axis II diagnosis of DC/TMD) via a screening survey. 

2. Methods 
2.1. Patient Sample 

Among patients visiting our clinic with the chief complaint of temporomandi-
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bular dysfunction between October 2019 and March 2021, patients who com-
pleted the entire questionnaire, including the PHQ-9, GAD-7, PHQ-15, and 
OBC, for the Axis II diagnosis of DC/TMD before their medical examination, 
underwent assessment via DC/TMD examination form (EF) and panoramic ra-
diographic examination. These patients were diagnosed with TMD by a TMD 
specialist certified by the Japanese Society for Temporomandibular Joint. Finally, 
104 patients providing consent to participate (70 women and 34 men with a 
mean age of 46.1 ± 19.3 years) were enrolled in this study, excluding those 
meeting the following exclusion criteria. 

Patients meeting the following criteria were excluded from the study: 1) pa-
tients for whom a diagnosis of pain disorder attributable to TMD was ruled out 
by the DC/TMD protocol; 2) those below 18 years of age; 3) those experiencing 
odontogenic orofacial pain; 4) those with injuries associated with the temporo-
mandibular joint; 5) those with psychiatric disease, those who had visited a neu-
ropsychiatric clinic, or those who had a history of antipsychotic use; 6) those 
who did not complete the study questionnaire. 

The study protocol was approved by the Ethics Committee at the Nihon Uni-
versity School of Dentistry at Matsudo (approval number: EC18-16-11-014-2). 

2.2. Data Collection 

1) Characteristic pain intensity (CPI) 
Pain intensity was assessed based on total scores on a graded chronic pain 

scale and classification grades (three grades: 0, none; 1 - 50, low; 51 - 100, high). 
Since all patients enrolled in this study complained of pain, we excluded 

Grade 0. They were divided into two groups: those reporting low intensity pain 
(LP group) and those reporting high intensity pain (HP group).  

2) Depression 
We assessed depression based on total scores using the Patient Health Ques-

tionnaire-9 (PHQ-9) and classification grades (five grades: 0 - 4, none; 5 - 9, 
mild; 10 - 14, moderate; 15 - 19, moderate to severe; 20 - 27, severe). 

Since none of the patients suffered from severe depression, the patients were 
classified into four groups for comparison. 

3) Anxiety 
We assessed anxiety based on total scores for Generalized Anxiety Disorder-7 

(GAD-7) items and classification grades (four grades: 0 - 4, none; 5 - 9, mild; 10 
- 14, moderate; 15 - 21, severe). 

4) Somatization 
We assessed somatization (severity of somatic symptoms) based on total 

scores for the Patient Health Questionnaire-15 (PHQ-15) and classification 
grades (four grades: 0 - 4, none; 5 - 9, low; 10 - 14, medium; 15 - 30, high). 

5) Oral parafunctional habits via OBC 
We used total scores obtained using the OBC and classification grades (three 

grades: 0, none; 1 - 24, low; 25 - 84, high) to assess oral parafunctional habits.  
Since all patients in the study reported oral parafunctional habits, we excluded 
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Grade 0. Patients were grouped into low or high grades for comparison. 

2.3. Statistical Analysis 

We applied the chi-square test to compare gender differences and grade distri-
bution of oral parafunctional habits, and Fisher’s exact test to compare distribu-
tion for depression, anxiety, somatization between the LP and HP groups. 

We applied the Mann-Whitney U test to analyze male and female differences 
in CPI scores, PPS, and scores for depression, anxiety, somatization and oral pa-
rafunctional habits and to analyze inter-group differences in age, PPS, and scores 
for depression, anxiety, somatization and oral parafunctional habits. 

We performed multiple regression analysis using the CPI score as the depen-
dent variable and depression, anxiety, somatization, and oral parafunctional ha-
bits as independent variables in both the LP and the HP groups. 

We calculated Spearman’s rank correlation coefficient between depression, 
anxiety, and somatization and oral parafunctional habits in both the LP and the 
HP groups. We then evaluated the significance of the difference in the correla-
tion coefficient between the LP and the HP groups using Fisher’s transformation 
from r to z [11]. 

A p-value < 0.05 was deemed statistically significant. All statistical analyses 
were performed with IBM SPSS Statistics V25 (IBM Corporation). 

3. Results 
3.1. Grades of Study Variables According to Pain Intensity  

(Table 1) 

We found no significant differences for gender in the grades for study variables 
between the LP and HP groups. 

According to the grade, patients graded “none” accounted for the highest 
proportion of patients in the LP group. That is, we found fewer patients classi-
fied as mild, moderate, or moderate to severe for depression, mild, moderate, or 
severe for anxiety, and low, medium, or high for somatization than numbers of 
patients graded “none”. However, in the HP group, the proportion of patients 
complaining of depression, anxiety, or somatization was significantly greater 
than patients graded “none”. Grades for oral parafunctional habits were higher 
in the HP group than in the LP group. Grades for oral parafunctional habits 
were higher in the HP group than in the LP group (p < 0.05). 

3.2. Gender (Table 2) 

No significant gender differences were observed in CPI scores. Scores for de-
pression, anxiety, somatization, and oral parafunctional habits were significantly 
higher in women than in men (p < 0.01). 

3.3. Scores for Study Variables According to Pain Intensity  
(Table 3) 

We observed no differences in age or PPS between the LP and HP groups. How-
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ever, scores for depression, anxiety, somatization, and oral parafunctional habits 
were significantly higher in the HP group than in the LP group (p < 0.01). 

3.4. Predictors According to Pain Intensity (Table 4) 

While no significant predictors were identified in the LP group, depression was 
extracted as a significant predictor in the HP group (p < 0.05). 

3.5. Correlation Coefficient between Study Variables Depending  
on the Intensity of Pain (Table 5, Table 6) 

We observed a significant correlation between the PPS and the study variables, 
except between the PPS and GAD-7 in the LP group and between the PPS and 
OBC in the HP group. While we found no correlation between the PPS and 
GAD-7 scores in the LP group (r = 0.252), we observed moderate correlation 
between them in the HP group (r = 0.505). In contrast, we found a moderate and  

 
Table 1. Grade of subjects studied by differences in pain intensity. 

 

Number of Low Intensity High Intensity 
P-Value 

Patients (n = 53) (n = 51) 

Gender 
   

0.264 

Female 70 33 37 
 

Male 34 20 14 
 

Depression (PHQ-9 Grade) 
   

0.003** 

None 54 36 18 
 

Mild 33 13 20 
 

Moderate 11 4 7 
 

Moderate-to-Severe 5 0 5 
 

Severe 1 0 1 
 

Anxiety (GAD-7 Grade)    0.006** 

None 67 42 25 
 

Mild 22 8 14 
 

Moderate 13 3 10 
 

Severe 2 0 2 
 

Somatization (PHQ-15 Grade) 
   

0.015* 

None 50 33 17 
 

Low 35 15 20 
 

Medium 13 4 9 
 

High 6 1 5 
 

Oral Behaviors Checklist (OBC Grade) 
   

0.003** 

Low 77 46 31 
 

High 27 7 20 
 

*: p < 0.05, **: p < 0.01. 
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Table 2. Consideration by gender. 

 

Female Male 
P-value 

(n = 70) (n = 34) 

CPI Score 
50 ± 15 41.7 ± 15 0.496 

(Median ± i.d.) 

Palpation Score 
9 ± 3.5 7 ± 2.25 0.003** 

(Median ± i.d.) 

Depression (PHQ-9 Score) 
5.5± 3.5 3 ± 2.125 0.002** 

(Median ± i.d.) 

Anxiety (GAD-7 Score) 
3.5 ± 4 1 ± 1.5 0.002** 

(Median ± i.d.) 

Somatization (PHQ-15 Score) 
6 ± 3.5 3 ± 3 0.000** 

(Median ± i.d.) 

OBC score 
19 ± 7.125 12 ± 6.75 0.000** 

(Median ± i.d.) 

**: p < 0.01. 
 
Table 3. Scores of subjects studied by differences in pain intensity. 

 

Low intensity High intensity 
P-value 

(n = 53) (n = 51) 

Age 
40 ± 21.25 46± 12.5 0.695 

(Median ± i.d.) 

Palpation Score 
8 ± 3.5 8 ± 4 0.114 

(Median ± i.d.) 

Depression (PHQ-9 Score) 
3 ± 2.5 7 ± 3.5 0.001** 

(Median ± i.d.) 

Anxiety (GAD-7 Score) 
1 ± 2 5 ± 4 0.003** 

(Median ± i.d.) 

Somatization (PHQ-15 Score) 
3 ± 2 7 ± 3.5 0.004** 

(Median ± i.d.) 

OBC score 
15 ± 6 21 ± 8. 5 0.007** 

(Median ± i.d.) 

**: p < 0.01. 
 
Table 4. Predictors of differences in pain intensity. 

 
Low intensity (n = 53) 

 
High Intensity (n = 51) 

Variables B 
Standard 

Error (SE) 
95% CI P-Value 

 
B 

Standard 
Error (SE) 

95% CI P-value 

Depression −0.98 0.785 −2.558 0.597 0.218 
 

1.419 0.623 0.165 2.674 0.027* 
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Continued 

(PHQ-9 Score) 
           

Anxiety 
1.006 0.795 −0.592 2.604 0.212 

 
−0.975 0.583 −2.148 0.198 0.101 

(GAD-7 Score) 

Somatization 
−0.321 0.584 −0.873 1.514 0.582 

 
0.408 0.467 −0.532 1.349 0.387 

(PHQ-15 Score) 

OBC score 0.066 0.226 −0.388 0.52 0.77 
 

−0.005 0.118 −0.383 0.373 0.978 

*: p < 0.05. 
 
Table 5. Correlation coefficient of investigated variables in group low intensity (GL) and group High intensity (GH). 

 

Low intensity (n = 53) 
 

High intensity (n = 51) 

PPS PHQ-9 GAD-7 PHQ-15 OBC 
 

PPS PHQ-9 GAD-7 PHQ-15 OBC 

Palpation Score (PPS) 1 
     

1 
    

Depression (PHQ-9 Score) 0.515** 1 
    

0.586** 1 
   

Anxiety (GAD-7 Score) 0.252 0.599** 1 
   

0.505** 0.817** 1 
  

Somatization (PHQ-15 Score) 0.436** 0.585** 0.597** 1 
  

0.617** 0.690** 0.586** 1 
 

OBC score 0.419** 0.469** 0.341* 0.378** 1 
 

0.267 0.343* 0.332* 0.415** 1 

*: p < 0.05, **: p < 0.01. 
 

Table 6. Comparison of the correlations between group low intensity (GL) and group High intensity (GH). 

 

Low intensity High intensity 
Z p 

(n = 53) (n = 51) 

PPS : PHQ-9 r = 0.515; p < 0.01 r = 0.586; p < 0.01 −0.5 0.617 

 
: GAD-7 r = 0.252; ns r = 0.505; p < 0.01 −1.48 0.139 

 
: PHQ-15 r = 0.436; p < 0.01 r = 0.617; p < 0.01 −1.25 0.211 

 
: OBC r = 0.419; g < 0.01 r = 0.267; ns 0.86 0.39 

PHQ-9 : GAD-7 r = 0.599; p < 0.01 r = 0.817; p < 0.01 −2.26 0.024* 

 
: PHQ-15 r = 0.585; p < 0.01 r = 0.690; p < 0.01 −0.88 0.379 

 
: OBC r = 0.469; p < 0.01 r = 0.343; p < 0.05 0.75 0.423 

GAD-7 : PHQ-15 r = 0.597; g < 0.01 r = 0.586; p < 0.01 0.08 0.936 

 
: OBC r = 0.341; p < 0.05 r = 0.332; p < 0.05 0.05 0.96 

PHQ-15 : OBC r = 0.378; p < 0.01 r = 0.415; p < 0.01 −0.2 0.842 

*: p < 0.05, **: p < 0.01. 
 

statistically significant correlation between PPS and PHQ-15 results in the LP 
group (r = 0.419); this correlation was not observed in the HP group (r = 0.267). 
The correlation between the PHQ-9 and GAD-7 scores was moderate (r = 0.599) 
in the LP group but strong (r = 0.817) in the HP group, indicating a significantly 
higher correlation in the HL group than in the LP group (p < 0.05). 
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4. Discussion 

A previous study of psychosocial factors in patients with TMD suggested scores 
for psychosocial factors such as depression, anxiety, and somatization are higher 
in patients with TMD than in healthy individuals [12]. This study involved a 
screening survey focusing on pain intensity in patients with TMD only. No 
healthy controls were involved in the study. Figure 1 illustrates the correlation 
between study variables. 

Gender is considered a risk factor for TMD. Female adolescents are likely to 
be at increased risk of pain due to TMD [13], whereas the intensity of pain re-
portedly declines with increasing age in women [14]. The mean age of the par-
ticipants in this study was 46.7 ± 19.3 years. The study excluded those below 18 
years of age. Due to the small sample size of the adolescent participants, it is 
possible there is no correlation between pain intensity and gender differences. 
However, since psychosocial characteristics observed in women, including ten-
dencies toward depression, anxiety, and somatization significantly influence the 
prevalence of TMD [15], we investigated the relationship between gender dif-
ferences and study variables other than age. We found that PPS, depression, an-
xiety, somatization, and oral parafunctional habits were all significantly higher 
in women than in men. Gender differences in patient psychosocial factors have 
been observed with TMD [16]. Specifically, the neurophysiological mechanisms 
underlying the relationship between pain and depression appear to be more 
complex in women than in men [17]. Male and female differences in sensitivity 
to pain appear to exist [18]. Moreover, women are more likely to complain of 
psychological distress and psychosocial stress and to recognize somatization 
than men [19] and are significantly more likely to report depression and anxiety 
[20]. Thus, gender differences appear to influence psychosocial factors. The re-
sults of this study indicate that while there may be no direct relationship be-
tween gender difference and pain intensity in individuals with TMD, women are 
more likely to report increased OBC and PPS with increasing psychosocial fac-
tors and oral parafunctional habits than men, suggesting that gender differences 
are indirectly related to pain intensity.  

 

 
Figure 1. Correlation diagram of the investigated variables. 

TMD pain amplification

Depression

Somatization Anxiety Muscle pain

Parafunction

Gender

Psychosocial factors
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Psychological disorders are commonly observed in patients with TMD [21]. 
Higher scores for depression, anxiety, and somatization are all reported in pa-
tients with TMD than in the general population [22]. Numerous studies have 
reported on depression, anxiety, and somatization as psychosocial factors in pa-
tients with TMD. Patients with TMD complicated by pain are highly likely to 
develop depression and somatization [22], and the incidence of depression and 
somatization is associated with pain [23]. There is a report stating that anxiety is 
a less significant psychosocial factor in patients with TMD [24]. Simon et al. [4] 
reported, however, that patients with TMD are more likely to experience ten-
dencies toward depression and anxiety than the general population, and assert 
that there is a strong correlation between TMD and depression and anxiety, and 
that screening is essential via the PHQ-9 and GAD-7 in the examination of 
TMD. Thus, the significance of anxiety, as well as depression is reported, and it 
is pointed out that there is a high correlation between patients with TMD and 
psychosocial disorders [2]. 

In this study, the HP group for the grade distribution of depression, anxiety, 
and somatization showed a tendency for significantly more severe disorders than 
the LP group. The scores for depression, anxiety, somatization, and oral para-
functional habits were also significantly higher in the HP group than in the LP 
group, confirming that psychosocial factors vary depending on the intensity of 
pain. Thus, we performed multiple regression analysis using the CPI score as the 
dependent variable in both the LP and the HP groups. The results revealed that 
significant predictors were not identified in the LP group, but depression was 
extracted as a significant predictor in the HP group, and thus, depression is the 
most influential factor for the intensity of pain. Ascertaining the relationship of 
TMD with depression is important [25]. There is a high association of depres-
sion in patients with TMD complicated by pain [9]. Patients with TMD who ex-
perience a higher tendency toward depression are likely to have a negative per-
ception of their health condition, indicating a positive correlation between CPI 
scores and a tendency for depression. Thus, the perception of their health condi-
tion becomes bad with increasing CPI scores [26]. Another study reported that 
pain in patients with TMD is a trigger to cause or worsen a tendency for depres-
sion [27]. However, it is difficult to determine whether pain associated with 
TMD causes changes in psychosocial factors or vice versa [28]. This study was 
also unable to determine the directional relationship between psychosocial fac-
tors and pain; however, the relationship between depression and pain intensity 
was stronger with increasing intensity of pain, although this relationship was not 
observed in patients for whom the intensity of pain was low. Specifically, 
changes in psychosocial conditions varied depending on the intensity of pain in 
patients with TMD. 

We also calculated correlation coefficients between study variables depending 
on the intensity of pain. The results revealed that there are generally moderate 
correlations between various variables, confirming the mutual correlation of 
psychosocial factors such as depression, anxiety, and somatization in both the LP 
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and the HP groups. PPS, which is recognized as an indicator for muscle pain, 
was not correlated with GAD-7 scores in the LP group, but moderately corre-
lated with it in the HP group. Anxiety is an important psychosocial factor that 
influences pain in patients with TMD [20], and it is positively correlated with 
awake bruxism [10]. Anxiety is also shown to be associated with muscle pain as a 
risk indicator for myofascial pain [29]. This study also confirmed that there is a 
correlation between high PPS and muscle symptoms associated with changes in 
anxiety. However, there was no correlation between PPS and PHQ-15 results in 
the HP group. This may be because somatization is not related to the number of 
palpation sites but to an increase in the intensity of pain, although increasing 
tendencies toward depression and anxiety are also associated with a tendency 
toward somatization. In future examination of PPS for a diagnosis of TMD, it 
would be preferable to determine not just the number of palpation sites, but the 
intensity of pain [30]. In addition, the correlation coefficient between the PHQ-9 
and GAD-7 scores was significantly higher with increasing intensity of pain. 
While no relationship between tendencies toward depression and anxiety has 
been established in patients with TMD [20], one study reports a strong correla-
tion between scores for the PHQ-9 and for the GAD-7 [31], suggesting that a 
closer correlation between depression and anxiety is associated with higher in-
tensity of pain; thus, the correlation between psychological factors varies with 
increasing intensity of pain. 

In this study, we selected PPS, which can be quantified as a study variable, 
from variables included in the Axis I diagnosis of DC/TMD to assess the correla-
tion between pain intensity and Axis I diagnosis. We found no significant dif-
ference in PPS between the LP and HP groups. However, PPS correlated with 
depression and anxiety in both the LP and the HP groups. Psychosocial factors 
and the results of a palpation test in Axis I diagnosis were positively correlated 
with TMD symptoms [30]. However, another study gives contrary results, find-
ing no positive correlation between Axis I and II diagnoses [32]. Views on the 
correlation between PPS and Axis I and II diagnoses vary from researcher to re-
searcher and such correlation is controversial. In this study, PPS correlated with 
study variables in Axis II diagnosis, suggesting a correlation between the number 
of palpation sites in Axis I diagnosis and psychosocial factors in Axis II diagno-
sis.  

Evaluating psychosocial factors for the diagnosis of TMD is essential to iden-
tifying the risk factors of onset and continuance of TMD [28]. However, pain 
associated with TMD and psychosocial factors is more complex than pain asso-
ciated with symptoms such as depression, anxiety, and somatization [8]. Based 
on the results of our present study, rather than considering whether the correla-
tion of TMD with individual depression, anxiety, and somatization affects pain, 
we should regard the three psychosocial disorders as mutually correlated and 
consider a tendency toward depression to be a representative factor influencing 
pain. We propose that the mutual correlation between the three psychosocial 
disorders increases with more intense pain and that the influence of TMD on the 
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intensity of pain also increases. 

5. Conclusion 

TMD was not directly related to PPS for Axis I diagnosis of DC/TMD in terms 
of pain intensity, but related to psychological factors for Axis II diagnosis. We 
confirmed that the relationship between individual psychosocial factors is great-
er with increasing intensity of pain in patients with TMD and that a greater ten-
dency toward depression is directly related to the intensity of pain. In treating 
patients with TMD, it may be necessary to consider changes in psychosocial fac-
tors based on the intensity of the reported pain. 
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