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Effect of occlusal balance on center of gravity in body

Yun Lee, Dae-Kyun Choi, Sung-Bok Lee

Department of Prosthodontics, Division of Dentistry, Graduate school, Kyung Hee University

Suppose that dental occlusion is related to body posture. We want to find out that improving occlusal balance may
affect vibration and distribution of C.O.P. in which way, by measuring change of posture and center of gravity (center
of pressure, C.0.P.) which plays important role in measuring balance sensation. Total 11 students at Kyung Hee dental
college students, 4 females and 9 males (age: 23-30) participated in this test, who have normal occlusion (Angle's
classification I), no TMJ problems. All of the participants have no tooth loss except 3rd molar, no prosthesis over single
tooth restoration, no orthopedic problems which affect balance sensation, and no otorhinolaryngological problems. First,
we registrated bite by centric relation, and then fabricated stabilization splint that is increased 3.5mm vertical dimension
around premolar region. By F-scan (Tekscan Inc., Boston, Mass), we measured discrepancy of average contact pressure
of left and right foot. And we also measured discrepancy of vibration of C.O.P(center of pressure). before setting
stabilization splint and after wearing stabilization splint at intervals of 1 week, 2 weeks, 3 weeks after. In normal human
beings, improved occlusal balance by stabilization splint leads to decrease of vibration of C.0.P. (P<0.05). One week after
wearing stabilization splint, vibration of C.O.P. decreased reliably (P<0.05), two weeks after wearing stabilization splint,
vibration of C.O.P. decreased similarly comparing to before wearing and one week after wearing. (P<0.05) After two
weeks and three weeks, however, it was hard to find reliability. (P>0.05) Difference between average contact pressure
of right and left foot also decreased. (P<0.05) We could find decrease after one week of wearing stabilization splint
(P<0.05) and two weeks after, the decrease was more reliable than one week after. (P<0.05) After two weeks and three
weeks, however, it was hard to find reliability. Improvement of occlusal balance leads to decrease of vibration of C.O.P.
and decrease of difference between right and left average contact pressure.
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Fig 1. fabrication of stabilization splint
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A xFE= AZE, frame, yF3ET force, box force,
contact area, box pre- ssure, contact pressure, peak

force, peak box pressure, peak contact pressure2] K.

cop vibration ( mm, last 200 frame / 600 frame)
no splint splint 1week 2weeks 3weeks

left0 right0 leftl rightl left2 right2 left3 right3

1 2331 13.39 6.42 7.36 9.42 6.13 6.35 5.38
2 21.13 11.81 8.79 8.41 7.17 5.86 6.81 5.54
3 14.88 12.50 9.93 7.64 7.25 6.65 6.68 6.85
8.98 7.50 6.23 5.43 8.98 7.10 6.11 5.20

5 13.84 19.86 11.71 7.27 8.67 6.33 6.80 6.93
6 23.49 18.14 4.68 8.81 4.95 9.68 4.64 4.24
7 7.11 8.18 6.12 7.28 6.15 7.42 6.70 6.27
8 13.92 16.20 6.24 9.62 6.54 7.61 6.10 7.00
9 7.56 7.24 5.55 4.07 439 5.89 5.87 5.21
10 17.41 13.26 10.70 9.03 9.91 6.84 4.76 6.47
11 7.22 13.97 8.22 6.67 5.72 5.18 6.21 4.71
12 8.83 9.21 9.22 7.92 6.96 8.11 5.29 4.11
13 7.08 5.79 6.16 5.17 5.25 7.15 6.10 3.30
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Table 2. average pressure of foot

average contact pressure (kg/cmm2, last 200frame / 600frame)
no splint splint Iweek 2weeks 3weeks

left0 right0 leftl rightl left2 right2 left3 right3
1 0.374 0.455 0.408 0.401 0.395 0.411 0.402 0.406
2 0.582 0.512 0.528 0.519 0.529 0.497 0.515 0.513
3 0.449 0.504 0.465 0.473 0.451 0.459 0.449 0.453
4 0.412 0.362 0.39 0.425 0.429 0.424 0.425 0.406
5 0.461 0.204 0.441 0.396 0.433 0.396 0.439 0.441
6 0.345 0.248 0.33 0.321 0.325 0.302 0.354 0.355
7 0.485 0.453 0.473 0.467 0.481 0.487 0.481 0.484
8 0.428 0.354 0.392 0.363 0.41 0.38 0.403 0.393
9 0.362 0.454 0.436 0.417 0.439 0.436 0.417 0.417
10 0.392 0.51 0.502 0.472 0.401 0.419 0.485 0.477
11 0311 0.365 0316 0.354 0.333 0.356 0.321 0.337
12 0.356 0.477 0.38 0.464 0.357 0.426 0.367 0.386
13 0.336 0.447 0.353 0.419 0.364 0.413 0.405 0.407
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Table 3. distance of c.0.p.( left +right )

no splint Iweek 2weeks 3weeks
1 36.694 13.781 13.551 11.74
2 32.942 17.202 13.028 12.352
3 27.378 17.567 13.898 13.53
4 16.485 11.655 10.082 11.307
5 33.701 18.973 15.003 13.736
6 41.63 13.487 13.63 8.8891
7 15.289 13.393 13.57 12.969
8 30.116 15.863 14.157 13.102
9 14.8 9.6179 10.283 11.086
10 30.673 19.728 16.754 11.224
11 21.187 14.883 10.897 10.921
12 18.041 17.138 15.073 9.404
13 12.876 11.326 9.4063 12.401
o 7128 olgagth

6. Zt7t 23] SAste] FHAE o &3
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Table 4. average contact pressure(l left — right 1)

no splint lweek 2weeks 3weeks
1 0.0804 0.0068 0.0043 0.0165
2 0.0706 0.0092 0.0024 0.0329
3 0.0557 0.0081 0.0079 0.0041
4 0.05 0.0352 0.0045 0.0184
5 0.2578 0.0451 0.037 0.0013
6 0.0975 0.0093 0.0003 0.0231
7 0.0324 0.0063 0.0056 0.0033
8 0.0738 0.0292 0.0098 0.0308
9 0.0911 0.0193 0.0025 0.0001
10 0.1181 0.0299 0.0185 0.008
11 0.0541 0.0381 0.0226 0.0153
12 0.1214 0.0831 0.0681 0.0192
13 0.111 0.0656 0.0485 0.0023
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Graph 1. center of pressure(left+right)
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Table 5. distace of center of pressure

Descriptive Statistics
Percentiles
N Mean Std. Deviation Minimum Maximum 25th 50th (Median) 75th
VAR00001 13 25.5240 9.5455 12.88 41.63 15.8868 27.3781 33.3215
VAR00002 13 149703 3.0945 9.62 19.73 12.5239 14.8827 17.3844
VAR00003 13 13.0256 2.2135 9.41 16.75 10.5901 13.5696 14.5801
VAR00004 13 117433 1.4862 8.89 13.74 11.0035 11.7397 13.0355
Table 6. statistical analysis of distance of center of pressure
Test Statistics Test Statistic®
N 13 VAR00002 - | VARO0OO3 - | VAR0O0004 - | VAR0O0O03 - | VAR00004 -
. VAR00001 | VAR00001 | VAR00001 | VAR00002 | VAR00003
Chi-Square
q 28.662 Z -3.180° -3.180° -3.180° -2.6912 -1.5722
df . 3 Asymp. Sig. (2-tailed .001 .001 001 007 116
Asymp. Sig. .000 a. Based on positive ranks.
a. Friedman Test b. Wilcoxon Signed Ranks Test
Table 7. average contact pressure
Descriptive Statistics
Percentiles
N Mean Std. Deviation Minimum Maximum 25th 50th (Median) 75th
VAR00001 13 | 9.336E-02 5.658E-02 .03 .26 | 5.486E-02 8.036E-02 .1145
VAR00002 13 | 2.962E-02 2.410E-02 .01 .08 | 8.635E-03 2.918E-02 | 4.160E-02
VAR00003 13 | 1.786E-02 2.104E-02 .00 .07 | 3.391E-03 7.940E-03 | 2.980E-02
VAR00004 13 | 1.350E-02 1.123E-02 .00 .03 | 2.812E-03 1.528E-02 | 2.115E-02
Table 8. statistical analysis of average contact pressure
Test Statistic® Test Statistic8
N 13 VAR00002 - | VAR00OO3 - | VAR00004 - | VAR0O0O0O3 - | VAR00004 -
Chi-s VAR00001 | VAR00001 | VAR00001 | VAR00002 | VAR00003
I-Square | 29.031 Z 3.181° 3.180° 3.180° -3.180° -384°
df 3 Asymp. Sig. (2-tailed 001 001 001 001 701
Asymp. Sig. .000 a. Based on positive ranks.
a. Friedman Test b. Wilcoxon Signed Ranks Test
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