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ABSTRACT

Objectives: The purpose of this study was to examine the effects of oral and mental health status on temporomandibular joint
disorders (TMDs) and the effects of TMD symptoms on quality of life using data from the 5th 2012 National Health and Nutrition
Examination Survey. Methods: A total of 1,154 people were selected as subjects for the study. Temporomandibular joint (TMJ)
sounds (672 persons), TMJ pain (227 persons), and TMJ dislocation (255 persons) were the factors studied. The complex sample
chi-square test was performed to compare demographic characteristics according to the three groups of TMD symptoms.
Complex sample logistic regression analysis was performed to confirm the effect of oral and mental health status on TMDs, and
complex sample linear regression analysis was performed to check the effect of TMDs on the quality of life (EQ-5D). Results: After
adjusting for demographic characteristics, those without TMJ sound symptoms had lower pain/discomfort (OR: 0.055, CI: -0.095
to -0.016) and anxiety/depression (OR: 0.053, CI: -0.092 to -0.014). Those without TMJ pain had lower pain/discomfort (OR: 0.119,
Cl: -0.192 to -0.046) and anxiety/depression (OR: 0.071, Cl: -0.137 to -0.004). Pain/discomfort (OR: 0.063, Cl: -0.125 to -0.001) was
lower in those without TMJ dislocation symptoms. After adjusting for mental health status, pain/discomfort (OR: 0.088, CI: -0.161
to -0.014) was found to be lower in those without TMJ pain symptoms (p<0.05). Conclusions: Based on the results of this study,
the treatment of TMDs, oral health, and also mental health, is needed to improve the quality of life.
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Table 1. Differences in TMD symptoms according to demographic characteristics Unit: N(%)
TMD symptoms
Characteristics Division TMD sound TMD pain TMD dislocation
(N=672) (N=227) (N =255)
Age (yrs) 19-29 196 (37.7) 60 (35.3) 86 (43.8)
30-39 221 (31.1) 63 (25.0) 96 (33.4)
40-49 131 (19.5) 48 (21.7) 42 (14.7)
50 - 60 124 (12.2) 56 (18.0) 31(82)
P <0.001 0.002 <0.001
Gender Male 226 (47.0) 67 (42.7) 77 (45.3)
Female 446 (53.0) 160 (57.3) 178 (54.7)
P 0.073 0.060 0.159
Marital status Married 445 (56.2) 150 (53.6) 157 (50.6)
Single 227 (43.8) 77 (46.4) 98 (49.4)
D <0.001 <0.001 <0.001
Education level Elementary school 30 ( 2.8) 17 ( 6.4) 7(20)
Middle school 40 ( 4.7) 12 ( 49 8(26)
High school 301 (49.1) 106 (53.5) 107 (48.3)
College or university 300 (43.3) 90 (35.2) 133 (47.1)
P <0.001 0.265 <0.001
Household income status ~ Lower 46 ( 8.1) 15( 8.7) 20 (10.5)
Lower middle 161 (25.3) 57 (23.2) 65 (25.2)
Higher middle 213 (32.2) 72 (30.5) 76 (29.5)
Higher 243 (34.4) 80 (37.5) 90 (34.9)
P 0.957 0.752 0.552
Occupation Administrators, specialists 145 (24.0) 42 (19.2) 51(23.2)
Clerks 106 (15.2) 34 (14.9) 44 (16.3)
Service workers, marketers 76 (12.6) 27 (12.2) 27 (10.9)
Agriculture, forestry, fishery 21(2.1) 8(24) 3(10)
Engineers, technicians 42(7.8) 20 (10.9) 18 ( 8.3)
Manual laboreres 38 ( 5.0) 10 ( 4.3) 16 ( 6.0)
Housewife, student 243 (33.3) 84 (36.0) 96 (34.3)
P <0.001 0.175 0.005
Smoking status Non - smoker 413 (53.2) 145 (55.6) 169 (55.5)
<100 cigarettes 30 ( 4.8 8(4.7) 15( 6.9)
> 100 cigarettes 229 (42.0) 74 (39.7) 71 (37.6)
P 0.614 0.766 0.088
Alcohol consumption < Once a month 282 (37.5) 88 (34.6) 106 (35.0)
> Once a month 390 (62.5) 139 (65.4) 149 (65.0)
P 0.214 0.100 0.131
High blood pressure Without high blood pressure 631 (95.2) 209 (94.9) 247 (96.7)
With high blood pressure 40 ( 4.8) 16 ( 5.1) 8(29)
P <0.001 0.012 0.003
Diabetes Without diabetes 661 (99.2) 219 (97.8) 254 (99.8)
With diabetes 10( 0.8) 6(22) 1(0.2
p* <0.001 0.336 <0.001
Arthritis Without arthritis 622 (94.8) 201 (91.9) 237 (96.5)
With arthritis 49 ( 5.2) 24( 8.1) 18 ( 3.5
P 0.224 0.341 0.030

"by chi-square test
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Not aware of stress 0.886 (0.654 - 1.200)  0.433 0.928 (0.672 - 1.282
Average sleep time per day 1.100 (1.014-1.194)  0.022 1.044 (0.957 - 1.139
by complex sample logistic regression analysis
Model 1 was unadjusted; Model 2 was adjusted for demographic characteristics, Oral health status; Model 1’s Cox-snell=0.010,
Model 2’s Cox-snell=0.096, Mental health status; Model 1’s Cox-snell=0.019, Model 2’s Cox-snell=0.088

0.649
0.328

Table 2. Differences in TMD symptoms according to demographic characteristics Unit: N(%)
. .. Model 1 Model 2
Variables Division OR 95% CI) i OR 95% CI) o
Oral health Not uncomfortable to chew 1.632 (1.064 - 2.502)  0.025 1.551 (0.965 - 2.492)  0.069
status No maxillary implants 1.239 (0.598 - 2.567)  0.562 1.184 (0.553-2.632)  0.676
No mandible implants 1.040 (0.498 - 2.169)  0.917 1.051 (0.494-2.237)  0.897
No caries of permanent teeth 1.056 (0.804 - 1.386)  0.695 1.116 (0.821 - 1.518)  0.480
Number of caries permanent teeth 0.968 (0.882 - 1.062)  0.493 0.936 (0.847-1.034) 0.191
Maxillary prosthesis condition 1.003 (0.889-1.131)  0.966 1.054 (0.939-1.183)  0.366
Mandible prosthesis condition 0.949 (0.831-1.083)  0.432 0.896 (0.789 - 1.017)  0.090
Number of maxillary fixation dentures required ~ 0.873 (0.722 - 1.057)  0.162 0.884 (0.736- 1.061)  0.183
Number of mandible fixation dentures required  1.027 (0.896 - 1.178)  0.700 1.043 (0.895-1.215)  0.590
Self - perceived oral health is poor 0.962 (0.821-1.127)  0.630 0.931(0.775-1.117)  0.438
No chewing problems 0.836 (0.720-0.972)  0.020 0.746 (0.627 - 0.888)  0.001
No speaking problems 0.863 (0.751-0.992)  0.038 0.802 (0.686 - 0.937)  0.006
Mental No depression 0.816 (0.600-1.109)  0.192 0.687 (0.495-0.954)  0.025
health status Depressed for 2 weeks in a row 1.323(0.940-1.862)  0.108 1.533 (1.033-2.276)  0.034
Have suicidal thoughts 1.095 (0.762 - 1.573)  0.622 1.092 (0.752-1.586)  0.640
( ) (
( ) (
( (

)
)
No stress 0.728 (0474-1.117) 0728 0.865(0.555-1.349)  0.521
)
)
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Table 3. Effect of oral health status and mental health status on TMD pain symptoms

. . Model 1 Model 2
Variables Division OR (95% CI) 5 OR 95% CI) o
Mental Not uncomfortable to chew 0.860 (0.439 - 1.686)  0.659 0.585(0.273-1.254)  0.166
health status No maxillary implants 1.137(0.290 - 4.453)  0.853 1.063 (0.246- 4.602)  0.934

No mandible implants 3.048 (0.943-9.852)  0.062 3.460 (1.118 - 10.711)  0.032
No caries of permanent teeth 0.785 (0.420 - 1.466)  0.445 0.635(0.340-1.185)  0.635
Number of caries permanent teeth 0.887 (0.688 -1.142)  0.348 0.746 (0.569 - 0.980)  0.035
Maxillary prosthesis condition 0.986 (0.795 - 1.224)  0.900 1.025(0.834-1.259)  0.815
Mandible prosthesis condition 0.960 (0.759 - 1.215)  0.734 0.942 (0.753-1.178)  0.598
Number of maxillary fixation dentures required  0.977 (0.692 - 1.380)  0.896 1.007 (0.727-1.395)  0.966
Number of mandible fixation dentures required  0.806 (0.598 - 1.085)  0.153 0.809 (0.607 - 1.076)  0.144
Self - perceived oral health is poor 0.975 (0.777-1.224)  0.826 0.997 (0.787-1.265)  0.983
No chewing problems 0.784 (0.594-1.035)  0.085 0.786 (0.580- 1.064)  0.118
No speaking problems 0.817 (0.650 - 1.027)  0.083 0.830 (0.663 - 1.041) 0.106
Mental No depression 0.661 (0.407-1.072)  0.093 0.549 (0.330-0.913)  0.021
health status Depressed for 2 weeks in a row 1.107 (0.695-1.764)  0.667 1.196 (0.748 - 1.914)  0.452
Have suicidal thoughts 1.564 (0.947 - 2.583)  0.080 1.225(0.751 - 1.999) 0.414
No stress 1.281 (0.608 - 2.699)  0.513 l 420 (0.664 - 3.036) 0.364
Not aware of stress 0.638 (0.383-1.064)  0.084 646 (0.388-1.078)  0.094
Average sleep time per day 0.996 (0.861 - 1.152)  0.957 0 961 (0.830-1.114)  0.599

“by complex sample logistic regression analysis
Model 1 was unadjusted.; Model 2 was adjusted for demographic characteristics.
Oral health status; Model 1's Cox-snell=0.020, Model 2’s Cox-snell=0.049, Mental health status, Model 1’s Cox-snell=0.012, Model 2’s Cox-

snell=0.032

Table 4. Effect of oral health status and mental health status on TMD dislocation symptoms

. . Model 1 Model 2
Variables Division OR (95% CI) P OR (95% CI) >
Oral health  Not uncomfortable to chew 1.631 (0.887-3.000)  0.115 1.327 (0.683-2.577)  0.401
status No maxillary implants 1.121 (0.359-3.496)  0.843 1.061 (0.304 - 3.696)  0.926

No mandible implants 2.246 (1.017-4.964)  0.045 2.183(1.022 - 4.662) 0.044
No caries of permanent teeth 0.884 (0.507 - 1.541) 0.662 0.947 (0.509 - 1.760)  0.862
Number of caries permanent teeth 0.931 (0.793-1.093)  0.379 0.901 (0.759 - 1.071)  0.236
Maxillary prosthesis condition 0.945 (0.745-1.198)  0.638 0.997 (0.803 -1.238)  0.979
Mandible prosthesis condition 1.067 (0.844-1.348)  0.586 1.024 (0.808 - 1.298)  0.841
Number of maxillary fixation dentures required ~ 0.711 (0.527 - 0.960)  0.026 0.732 (0.527-1.016)  0.062
Number of mandible fixation dentures required  0.990 (0.807 - 1.214)  0.924 1.001 (0.804 - 1.245)  0.995
Self - perceived oral health is poor 0.775 (0.604 - 0.994)  0.045 0.753 (0.570-0.993)  0.045
No chewing problems 0.765(0.599-0.977)  0.032 0.694 (0.524-0.920)  0.011
No speaking problems 0.866 (0.684-1.095)  0.228 0.801 (0.601 - 1.068)  0.129
Mental No depression 1.156 (0.675-1.979)  0.59 0.974 (0.538 -1.767)  0.932
health status Depressed for 2 weeks in a row 0.680 (0.419-1.104)  0.118 0.733(0.433-1.239)  0.244
Have suicidal thoughts 2.182 (1.443-3.301) <0.001 2.252 (1.415-3.583)  0.001
No stress 1.652 (0.805-3.388)  0.170 2.087 (0.989 - 4.403)  0.053
Not aware of stress 0.658 (0.400 - 1.085)  0.100 0.694 (0.390-1.235)  0.213
Average sleep time per day 1.060 (0.948 - 1.186)  0.303 0.987 (0.873-1.117)  0.838

“by complex sample logistic regression analysis
Model 1 was unadjusted.; Model 2 was adjusted for demographic characteristics.
Oral health status; Model 1's Cox-snell=0.010, Model 2’s Cox-snell=0.056, Mental health status; Model 1's Cox-snell=0.007, Model 2’s Cox-

snell=0.048
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Table 5. Effect of TMD symptoms on quality of life (EQ-5D)

TMD Model 1 Model 2 Model 3
symptoms QD OR (95% CI) I OR (95% CI) P OR (95% CI) I
TMD 1. Athletic ability 0.012 (0.012-0.037) 0.329 -0.011 (-0.035-0.012) 0.339 0.019 (-0.004-0.043)  0.106
sound 2. Self care 0.007 (-0.003-0.016) 0.177 -0.001 (-0.010-0.009) 0.877 0.009 (-0.002-0.019)  0.101
3. Daily activities 0.004 (0.015-0.022) 0.689 -0.011 (-0.028-0.007) 0.247 0.010 (-0.008 - 0.028)  0.281
4. Pain / discomfort -0.034 (-0.075-0.006) 0.094 -0.055 (-0.095 - 0.016) 0.006 -0.020 (-0.059 - 0.020) ~ 0.328
5. Anxiety / depression  -0.051 (-0.091--0.012) 0.012 -0.053 (-0.092 - -0.014) 0.008 -0.001 (-0.046-0.020)  0.443
TMD 1. Athletic ability -0.011 (-0.055-0.032) 0.602 -0.018 (-0.060-0.024) 0.388 0.002 (-0.039-0.044) 0.923
pain 2. Self care -0.003 (-0.021 - 0.015) 0.739 -0.006 (-0.023-0.012) 0.515 0.001 (-0.017 - 0.020) ~ 0.900
3. Daily activities -0.024 (0.057 - 0.008) 0.145 -0.033 (-0.066-0.001) 0.055 -0.013 (-0.044-0.019) 0.436
4. Pain / discomfort -0.112 (-0.186 - -0.038) 0.003 -0.119 (-0.192--0.046) 0.002 -0.088 (-0.161--0.014)  0.019
5. Anxiety / depression  -0.075 (-0.143 - -0.006) 0.033 -0.071 (-0.137--0.004) 0.037 -0.008 (-0.064-0.049) 0.79%4
TMD 1. Athletic ability 0.003 (-0.035-0.040) 0.887 -0.027 (-0.065-0.012) 0.170 0.004 (-0.033-0.040)  0.841
dislocation 2. Self care 0.001 (-0.021 - 0.020) 0.940 -0.010 (-0.031-0.010) 0.316 0.000 (-0.021-0.020)  0.449
3. Daily activities -0.017 (-0.060- 0.027) 0.447 -0.034 (-0.078-0.010) 0.125 -0.013 (-0.056-0.029) 0.546
4. Pain / discomfort -0.040 (0.103 - 0.024) 0.218 -0.063 (-0.125--0.001) 0.048 -0.036 (-0.094-0.023)  0.228

5. Anxiety / depression  -0.020 (-0.067 - 0.027) 0.402 -0.020 (-0.069 - 0.029) 0.429 0.004 (-0.039-0.047)  0.865
“by complex sample linear regression analysis, Model 1 was unadjusted, Model 2 was adjusted for demographic characteristics,
Model 3 was adjusted for mental health status.
TMD sound; Model 1’s R*=(1; 0.002, 2; 0.001, 3; 0.000, 4; 0.001, 5; 0.005), Model 2’s R>=(1; 0.102, 2; 0.038, 3; 0.064, 4; 0.055, 5; 0.048),
Model 3's R2=(1; 0.025, 2; 0.017, 3; 0.025, 4; 0.034, 5; 0.215)
TMD pain; Model 1's R=(1; 0.000, 2; 0.000, 3; 0.001, 4; 0.006, 5; 0.000), Model 2's R=(1; 0.102, 2; 0.038, 3; 0.066, 4; 0.058, 5; 0.047),
Model 3's R2=(1; 0.024, 2; 0.016, 3; 0.025, 4; 0.034, 5; 0.215)
TMD dislocation; Model 1’s R2=(1; 0.000, 2; 0.000, 3; 0.001, 4; 0.001, 5; 0.003), Model 2’s R*=(1; 0.102, 2; 0.038, 3; 0.066, 4; 0.054, 5;
0.044), Model 3's R%=(1; 0.102, 2; 0.038, 3; 0.064, 4; 0.055, 5; 0.048)
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