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Abstract

Objectives: This study aimed to evaluate the effects of occlusion patterns using the T-scan
III” system and oral parafunctional behaviors on temporomandibular joint disorder (TMD)
in female college students. Methods: A questionnaire survey assessed TMD symptoms and
oral behavioral checklist (OBC) scores in 120 female college students in their early twenties.
Occlusion was evaluated using the T-scan IlI" system. Logistic regression analysis was performed
to investigate the relationship between occlusion and OBC scores based on patients’ symptoms
of TMD and to determine whether OBC scores were a predictor of TMD. Results: A total of 101
participants with an average age of 22 (+2.17) years were included in the analysis. The reported
symptoms of TMD were categorized as moderate (28.8%), slight (27.7%), severe (25.7%), and
asymptomatic (17.8%). Occlusion was analyzed using the T-scan IlI'system,andthemeanocclusi
ontimewas0.42(%0.5) seconds. The results of logistic regression analysis showed that the group
that would ‘clench or grind teeth’ during sleep showed an odds ratio for TMD that was 8.9
times higher than that in the group without this behavior. The group that would ‘hold, tighten,
or tense muscles without clenching’” while awake showed an odds ratio for TMD that was 21.3
times higher than that in the group without this behavior. Conclusions: We confirmed that
oral parafunctional behavior affects TMD. Therefore, we would like to continue studying the
diagnosis and treatment of TMD by evaluating occlusion patterns and related OBC scores.
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Table 1. Orthodontic treatment and symptoms of temporomandibular disorders (TMD)

Characteristics Division N(%)

Orthodontic treatment No 68(67.3)
During 33(32.7)

TMD Asymptomatic 18(17.8)
TMD_ slight 28(27.7)
TMD_ moderate 29(28.8)
TMD_ severe 26(25.7)

Table 2. Distribution of occlusion analysis using T-scanll|® system

Characteristics Division N(%)
Occlusion time(sec) (Mean=+SD) 0.42+0.50
Occlusion time <03 57(56.4)
>0.3 44(43.6)
Occlusion balance I Left side 43(42.6)
Right side 58(57.4)
Occlusion balance II Anterior 4(4.0)
Posterior 97(96.0)
Occlusion contact pattern Type A 21(20.8)
Type B 77(76.2)
Type C 3(3.0)
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Table 3. Distribution of orthodontic treatment and occlusion analysis using T-scanlll® system according to

symptoms of TMD Unit : Mean£SD
Characteristics - - IMD #
Asymptomatic (N=18) Slight (N=28) Moderate (N=29) Severe (N=26) ©
Orthodontic treatment 0.018
No 8 (44.4) 19(67.9) 18 (62.1) 23 (88.5)
During 10 (55.6) 9(32.1) 11 (37.9) 3(11.5)
Occlusion time 0.076
<0.3 11 (61.1) 18 (64.3) 19 (65.5) 9 (34.6)
>0.3 7(38.9) 10 (35.7) 10 (34.5) 17 (65.4)
Occlusion balance 1 0.148
Left side 12 (66.7) 11 (39.3) 10 (34.5) 10 (38.5)
Right side 6(33.3) 17 (60.7) 19 (65.5) 16 (61.5)
Occlusion balance 1II 0.680
Anterior 0(0.0) 2(7.1) 1(3.4) 1(3.8)
Posterior 18 (100.0) 26 (92.9) 28 (96.6) 25 (96.2)
Contact pattern 0.046
Type A 2 (11.1) 4(14.3) 5(17.2) 10 (38.5)
Type B 14 (77.8) 24 (85.7) 23 (79.3) 16 (61.5)
Type C 2 (11.1) 0 (0.0) 1(03.4) 0 (0.0)

*by Fisher's exact chi-square statistics
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Table 4. Distribution of OBC items according to symptoms of TMD

T/l vlsl A,

<Table 5>9¥ ek wetAgtol 5
o

Unit : Mean=SD

. IMD Posthoc
OBC items Asymptomatic  Slight Moderate Severe A tost’
(N=18) (N=28) (N=29) (N=26)
During sleep
Clench or grind teeth 0.50£0.71 0.89+1.37 097£1.21 2124148 <0.001 a,b,c<d
Place pressure on the jaw 261£1.33  2.82*£144 328+119  3.38£1.10 0.066
While awake
Grind teeth 0.17+0.51 0.14+0.59  0.24+0.64  0.31+0.74  0.583
Clench teeth 0.28£0.46 0.68t£0.67 121094  1.69+1.12 <0.001 a, b<d
Touch or hold teeth together 0.00+0.00  0.07+0.26  0.14£0.35  0.35£0.56 0.017 a, b<d
Hold, tighten, or tense muscles without clenching ~ 0.06+0.24  0.32£0.61  0.59+0.95  1.15+0.88 <0.001 a<c<d
Hold or jut jaw forward or to the side 0.11+0.32  0.184+0.39  0.38£0.62  0.85£1.29  0.070
Press tongue forcibly against teeth 0.00+0.00  0.11#+0.31  0.17£0.38  0.50+0.95 0.032 a, b, c<d
Place tongue between teeth 0.06+0.24 0.21+0.50  0.17%0.6 0.58+0.90 0.037 a, b, c<d
Bite, chew or play with tongue, cheeks, or lips 0.22+043  0.64+0.73  0.52£0.63  0.62£0.85 0.231
Hold jaw in a rigid or tense position 0.00+0.00  0.00+0.00  0.03£0.19  0.04£0.20  0.637
Hold objects between teeth (e.g. pens, fingernails) ~ 0.06+0.24  0.43+0.74  0.31£047  0.54+0.95 0.161
Use chewing gum 0.39+0.78  0.89£1.03 0.45+0.63  0.92£0.93 0.056
Play musical instruments involving mouth 0.06+0.24  0.07+0.26  0.00£0.00  0.00£0.00  0.289
Lean with hand on the jaw 0.781+0.88 1.39£1.07 1.66t1.14 1.77+091  0.011 a<b,c,d
Chew food on one side only 1.06£0.80  0.86t0.65 1.55+0.95  1.69+1.35 0.018  b<d
Chew food between meals 1.00+1.08  0.86%£093  0.97+1.02  1.31+1.01 0.316
Sustained talking (e.g. customer service) 1.28+1.13 121£+1.03  1.14£1.03 1.194+1.02 0.989
Sing 0.83+0.92 1.11£1.07 0.83£0.85  0.77£0.95  0.599
Yawn 1.67£0.84 1.89£0.83  2.03£0.82  2.23+0.65 0.110
Hold telephone between head and shoulders 0.22+043  046%+0.51 0.34+0.61  0.65+0.80 0.131
Total OBC score 11.33£3.03  15.251+6.06 16.97£6.18 22.651+6.16 <0.001 a<b, c<d
*by Kruskal-Wallistest
"by Mann-Whitney U test

Table 5. The relationship among of occlusion time, OBC sum score, TMD

Variables Occlusion time OBC sum score TMD
Occlusion time 1

OBC sum score 0.17 1

T™D 0.25%* 0.55** 1

*1<0.01 by spearman’s correlation analysis
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Table 6. Univariate and multiple logistic regression models for prediction of TMD

E3

Variables (ref.: none) B SE OR 95% CI p

Clench or grind teeth during sleep 2.192 0.798 8.949 (1.872~42.783)  0.006
Touch or hold teeth together 1.901 1.090 6.693 (0.791~56.630)  0.081
Hold, tighten, or tense muscles without clenching 3.060 0.760 21.325  (4.806~94.631)  <0.001

-211=52.562, Nagelkerke R*=0.602, Hosmer & Lemeshow x*=0.819(p=0.976)

OR: odds ratio, 95% CI:95% confidence interval
*by logistic regression analysis
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