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Abstract

Objectives: This study aimed to investigate the association between temporomandibular disorder (TMD) symptoms and oral
health-related quality of life (OHRQoL) and examine the potential mediating role of teeth-related psychosocial factors among
adults. Methods: A self-administered questionnaire survey was conducted with 201 adults recruited by convenience sampling in
Busan, South Korea. Data were analyzed using IBM SPSS Statistics version 29.0 and Hayes’ PROCESS macro. Frequency analyses,
t-tests, one-way analysis of variance (ANOVA), correlation analyses, and mediation analysis were performed, with the mediation
analysis adjusted for educational level, smoking status, and drinking frequency. Results: TMD symptoms and teeth-related
psychosocial factors differed significantly with smoking status and drinking frequency, whereas OHRQoL differed significantly
with educational level. TMD symptoms were negatively correlated with teeth-related psychosocial factors and OHRQoL, whereas
teeth-related psychosocial factors were positively correlated with OHRQoL. After adjustment for educational level, smoking
status, and drinking frequency, TMD symptoms were significantly associated with OHRQoL (direct effect: B = -0.578, p < 0.001).
The indirect association between TMD symptoms and OHRQoL through teeth-related psychosocial factors was also statistically
significant (indirect effect = -0.098, 95% bootstrap CI: -0.175 to —0.040). Conclusions: TMD symptoms were directly associated
with OHRQoL and indirectly associated through teeth-related psychosocial factors. Integrated approaches that address TMD
symptom management and teeth-related psychosocial factors may help improve OHRQoL.
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Table 1. General characteristics of the study subjects (N=201)

Variable Category N %
Sex Male 74 36.8
Female 127 63.2
Age 20s 88 43.8
30s 60 29.9
40s and above 53 26.4
Marital status Single 11 55.2
Married 90 44.8
Highest level of education High school graduate 49 24.4
University graduate 135 67.2
Graduate school or higher 17 8.5
Job Office worker 83 41.3
Self-employed 23 114
Professional 47 234
University student 10 5.0
Day laborer 9 4.5
Unemployed 29 144
Average monthly income Less than 2 million won 55 274
Between 2 million and less than 3 million won 81 40.3
Between 3 million and less than 4 million won 39 19.4
Between 4 million and less than 5 million won 12 6.0
5 million won or more 14 7.0
Smoking status Currently smoking 29 14.4
Past smoking 14 7.0
No history of smoking 158 78.6
Drinking frequency At least twice a week 27 13.4
2 to 4 times a month 47 234
Once a month 25 124
Less than once a month 49 24.4
Did not drink in the past year 53 264
Total 201 100.0
2. YHIE S0 2 E2E S, X|otof| ChEt 'Elkfﬁl’ﬂ. 291 31 FZ4AZ 2 40 & K10]
] E4Jol W EjRA 34, Alofol et HeiAkela) 291 3 747 B 4] 2| Aol B4R Ak, HBd S E ojnet
& Rl ol wha} 5018 2po] 7} LR THp<0.05). 12{ut Scheffé *}T% Aofie e 2ot 2fol= ElE]#] tth. X|otof thigh 4]
AFElA 2918 F o (p<0.01)2t 25 H1%=(p<0.05)°l wet ol 5t 2to] 7} L}E}L*O Lt Scheffé AFS2Alofl A= Z e F o] 5t Aol = Lret
U] o3l 77377 el ale) e 2|5 5eol ket f013k 2jol7} RO M (p<0.001), Scheffé ARF A A chstel 29 o|4to] 15
St SAET FoJeH| &2 45 HltTable 2>.
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Table 2. Differences in temporomandibular disorder symptoms, teeth-related psychosocial factors, and oral
health-related quality of life according to general characteristics (N=201)

. 1 2 3
Variable Category N Moan£SD
Sex Male 74 1.90+0.50 3.6410.76 4.391+0.68
Female 127 1.91£0.57 3.8610.80 4.47+0.67
t(p) -0.165(0.869) -1.940(0.054) —0.798(0.426)
Age 20s 88 1.93+0.55 3.88+£0.78  4.44+0.72
30s 60 1.9740.59 3.7240.82 4.461+0.60
40s and above 53 1.79+0.46 3.6710.78 4.41+0.67
F(p) 1.681(0.189)  1.357(0.260)  0.066(0.936)
Marital status Single 111 1.97+0.57 3.824+0.78 4.40+0.70
Married 90 1.83£0.50 3.72+0.81 4.48+0.64
t(p) 1.881(0.061)  —0.949(0.344) —0.837(0.404)
Highest level of High school graduate 49 1.91+0.49 3.68+0.77  4.29+0.78"
education University graduate 135 1.914+0.56 3.77+0.80  4.45+0.65”
Graduate school or higher 17 1.84+0.53 415+0.76  4.76+0.31°
F(p) 0.132(0.876)  2.286(0.104)  8.017(<0.001)
Job Office worker 83 1.96£0.51 3.7510.80 4.45+0.57
Self-employed 23 1.72+0.43 3.7710.69  4.36+0.73
Professional 47 1.8440.59 3.73+0.88 4.50+0.72
University student 10 224+0.62  357+0.73  4.0610.96
Day laborer 9 2.031+0.47 3.9940.78 4.29+0.73
Unemployed 29 1.84+0.57 3.94+0.74 4.541+0.68
F(p) 1.847(0.106)  0.541(0.745)  0.595(0.704)
Average Less than 2 million won 55 1.941+0.57 3.83£0.74  443%0.75
monthly income Between 2 million and less than 3 million won 81 1.96+0.54  3.67+0.84  4.39%0.63

Between 3 million and less than 4 million won 39 1.8840.53 3.90%0.78 4.47%0.72
Between 4 million and less than 5 million won 12 1.8540.50 3.86%0.75 4.48+0.59

5 million won or more 14 1.5840.40 3.77%0.83 4.64%0.57
F(p) 1.535(0.193)  0.663(0.618)  0.453(0.770)
Smoking status Currently smoking 29 2.131+0.49 3.43£0.79 4.20+0.75
Past smoking 14 1.77£0.56 3.47%1.09 4.610.44
No history of smoking 158 1.881+0.54 3.87+0.74  4.47%0.66
F(p) 3.168(0.044)  5.062(0.007)  2.465(0.088)
*Drinking frequency At least twice a week 27 2.09£0.58  3.30£0.90  4.28+0.71
2 to 4 times a month 47 2.00£0.63 3.860.79 4.447+0.69
Once a month 25 1.71£0.43 3.84=+0.61 4.4940.69
Less than once a month 49 1.96+0.53 3.83+0.84 4.461+0.65
Did not drink in the past year 53 1.760.44 3.86£0.71  4.48%0.66
F(p) 3.342(0.014)  2.931(0.022)  0.484(0.747)

By independent samples t-test, one- way ANOVA, Scheffé’s post-hoc test.

*If the assumption of equal variances is not met, Welch ANOVA and Dunnett’s T3 post-hoc test are used.
1: temporomandibular disorder symptoms; 2: teeth-related psychosocial factors; 3: oral health-related quality of life.
*» Values with different superscript letters are significantly different by Scheffé’s post-hoc test.

o =1 L=

3. B2 341, Kool iSt MEIARIE| Q91 U 72 B Ao T Zte| MEab)

K91e] el 24, 2lolol chet AlelAke]a] 291 @ 777175 1l 4] 21 ko] RIS BAJH A, abd 24k Aol chet Ale)

AREA 201(r=-0.324, p<0.01) B 172737 32 4ko] A (r=—0.552, p<0.01)2} 3-9J5t 2-0] AuAES Lrepdict. w3k x|ojo]| Tk Algjals]
2 Q912 7377} T 4fo] At o)t o] AutkaAlS B thr=0.420, p<0.01)<Table 3>
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Table 3. Correlations among temporomandibular disorder symptoms, teeth-related psychosocial factors and oral
health-related quality of life

Variable Temporomandibular Teeth-r'elated Oral heglth-rqlated
disorder symptoms psychosocial factors quality of life

Temporomandibular disorder symptoms -

Teeth-related psychosocial factors -0.324" -

Oral health-related quality of life -0.552" 0.420"

"p<0.01, by Pearson’s correlation coefficient.

4. U £ B < B2 Z40| x|otof| chgt M|ty 291S HE 13UZ 2 &2
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B = 7 R Ae) Ak fojh A weid S HITh(B=0.221, p<0.001). T3 Elbd F/d2 7307 Rl 4o
3 UEPYTHB=-0.578, p<0.001)<Table 4>.
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Table 4. The mediating effect of teeth-related psychosocial factors on the association between
temporomandibular disorder symptoms and oral health-related quality of life after adjustment for general
characteristics

Variable

Teeth-related psychosocial factors Oral health-related quality of life
B SE t p B SE t p
University graduate (vs. high school =~ —0.392 0.209 -1.878 0.062 -0.347 0.152 —2.286 0.023
graduate)
Graduate school or higher (vs. high  -0.338 0.192 -1.764 0.079 -0.200 0.139 -1.439 0.152

school graduate)

Current smoker —0.296 0.157 -1.882 0.061 —0.020 0.114 -0.172 0.863
(vs. non-smoker)

Former smoker —0.420 0.216 -1.945 0.053 0.148 0.157 0.939 0.349
(vs. non-smoker)

Drinking frequency 0.014 0.039 0.347 0.729 -0.020 0.028 -0.693 0.489
Temporomandibular disorder —0.445 0.099 —4.480 <0.001 —0.578 0.075 —7.688 <0.001
symptoms

Teeth-related psychosocial factors 0.221 0.052 4.266 <0.001
F(p) 6.125(<0.001) 17.889(<0.001)

R? 0.159 0.394

Adjusted R” 0.133 0.372

Mediation analysis was conducted using PROCESS Macro Model 4.

B: unstandardized coefficient; SE: standard error; R*: coefficient of determination; Adjusted R*: adjusted coefficient of
determination.

Education level (reference: high school graduate) and smoking status (reference: non-smoker) were dummy coded. Drinking
frequency was entered as a continuous covariate.
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Table 5. Total, direct, and indirect effects of temporomandibular disorder symptoms on oral health-related quality
of life through teeth-related psychosocial factors after adjustment for general characteristics

95% CI
ges B BootSE: ¢ p BootLLCI BootULCI
Total effect -0.676 0.075 -9.055 <0.001 -0.823 -0.529
Direct effect -0.578 0.075 —7.688 <0.001 -0.726 -0.429
Indirect effect -0.098 0.035 -0.175 -0.040

Bootstrap samples = 5,000
BootSE: Bootstrap standard error; CI: Confidence interval; BootLLCI: Bootstrap lower limit of the confidence interval;
BootULCI: Bootstrap upper limit of the confidence interval.
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