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Abstract

The purpose of this study was to investigate the relationship between changes in oral
function (occlusal force, lip-closure force, masticatory movement path and tongue-lifting
force) and dental arch width in Japanese childhood epidemiological research. Study 1
was performed to clarify the standard value of elementary school children, the subjects
were school children during the period from grades 1 through 6. The investigated
variables were occlusal force and masticatory movement path. In study 2 for assessing
the relationship between changes in oral function, the subjects were 39 school children
(20 boys and 19 girls). The subjects were classified into narrow (=-0.92mm) and wide
groups (=+0.97mm), based on growth changes in mandibular dental arch width during
the period from grades 2 through 6. The investigated variables were occlusal force,
lip-closure force, masticatory movement path, dental arch width and tongue-lifting
force.

The results of study 1 revealed that while occlusal force increased every year, chewing
motion increased in children from grade 1 through to grade 2, but hardly changed from
grade 2 to grade 5, which corresponds to the period of exchange of buccal segment.
However, occlusal force increased significantly from grade 5 to grade 6. The findings
suggested that while occlusal force continues to increase steadily, which is similar to
morphological change, chewing motion tends to increase while increasing and
decreasing repeatedly at various stages. In study 2, the wide group showed significantly
increases in occlusal force, the width of masticatory movement path and maxillary arch
width, compared with the narrow group. There was no significant differences in
lip-closure force and tongue-lifting force between the wide and narrow groups.

These findings suggest that increased occlusal force and the width of masticatory

movement path may promote growth in dental arch width.
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&

1 2 3 4 5 6
(FF)
X3 HIBERBOEREL
1 PEZEOFHERLUVELLE
A A(N) PEMBZRRIE (mm)
PEF Mean=5.D. i Mean=5.D. (e o
(n%) (Z{E (%)) (n®) (ZEALE(%))
324.88+116.08 1.37+0.94
¥E (50) (50)
24 371.91+118.49 29.03 1.66+1.33 0.29
(130) (8.46) (130) (21.27)
25 379.27+135.65 7.36 1.61+1.12 -0.05
(133) (1.97) (133) (-3.40)
atE 409.03+129.71 29.75 1.77+1.22 0.16
(126) (7.84) (126) (10.00)
s 448.40+144.00 39.37 1.75%+1.03 -0.01
(102) (9.62)* (102) (-0.99)
- 475.26+170.23 26.86 2.37+1.49 0.62
(91) (5.99) (91) (35.45)**
Wilcoxon Test
*:p<0.05, **:p<0.01
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RK2 2FEERLEAERDFTAIGER

£{K(n=39)

254 6 & Wilcoxon test Ziek
B F(N) 379+131 486+174 *e 107+138
AEESE DN 7.0+3.3 9.9+38 o 2.9+3.6
PR 2 EEDIE (mm) 1.9+1.4 23+14 N.S. 04%+1.4
S8 S (Pa/cmYs) 0.2+0.1 -
EE FE(kPa) 41.3+7.7 -
ESEXREIEIREE(mm) 53.3%2.7 54.8+3.7 o 1.5+2.2
TERXEEIERE(mm) 45.8+2.6 46.3+3.9 N.S. 0.5%2.5

**:p<0.01, N.S.: not significant
=3 2FEEFECFELEROBRBFHAGR
B8 (n=20) #Z 8 (n=19) Wilcoxon test

pk:3: 3 6% 2L 6HEE 2% BEAE
A A(N) 383+140 501+195 376+123 471+152 N.S. N.S.
AEFASHAN) 6.3+3.3 9.7+3.6 7.7+3.2 10.1+4.2 N.S. N.S.
PE AR #2REE(mm) 2.0+16 26+1.8 1.8+1.2 2.0+0.8 N.S. N.S.
SRR BB (Pa/cm¥s) 0.2+0.1 0.2%+0.1 N.S.
EE EIE(kPa) 41.8+94 40.8+5.6 - N.S.
ESRKEIEIETE(mm) 53.5+2.3 55.63.3 53.1+3.1 53.9+3.9 N.S. N.S.
TEXEBEIEE(mm) 46.3+2.5 47.2+3.8 453+28 453+3.8 N.S. N.S.

F4 2EEPISEFELEICATTOELRNELE

58 (n=20) xR (n=19) Wilcoxon test
B& A(N) 95.0+130 118.0+148 N.S.
AERENN) 3.4+4.0 2.4+3.1 N.S.
PH g3 2 BE1E (mm) 05*+15 03+1.3 N.S.
EZAXREIEIERE (mm) 2.1%22 0.9+2.0 N.S.
TEAKEIEIEE(mm) 1.0£2.9 0.0£2.1 N.S.

12

N.S.: not significant

N.S.: not significant



5 THRABEBEBEORIOBESIIENEO L TXEAEIEE

2> B (n=10) 03 (n=10) Wilcoxon test
254 6FE4% EiLdE 2FEHE 6E4E i 2% 6FH TiE
J;a;xam 53.3+2.7 534%28 01%1.2 54,1+32 579%x44 39*26 N.S. " bl
%Tx(mm)
Eaﬁxam 458+30 44.1*x31 -16=%x06 46.8+3.1 503*4.7 3.5+33 N.S. b b
1E#E(mm)

*:p<0.05, **:p<0.01, N.S.: not significant

K6 THRALEBEDRDHES LUEMEED ORHAERER

LB (n=10) 8hn%# (n=10) Wilcoxon test

2545 6F4E 2FE 6E4E 284% eF4%E
& A(N) 438+165 458190 394+117 560213 N.S. N.S.
OEHHAN) 7.0%4.2 9.3+4.0 6.4+2.8 10.9+4.9 N.S. N.S.
PEFE #Z RE0E (mm) 2.2%+1.3 1.9%0.9 1.2%+0.9 23%+1.0 N.S. N.S.
S22 38 % (Pa/emYs) - 0.22+0.0 - 0.18+0.0 - N.S.
E% LT (kPa) . 39.2+8.4 - 432+93 - N.S.

N.S.: not significant

F&7 THRKEAWEBEEROBEOBESLICEMEO OREREHAEOELE

LB (n=10) 3 (n=10) Wilcoxon test
& A(N) 204125 166+160 *
OERAHAN) 2.3+43 45+3.0 N.S.
PEMEHE BRNE (mm) -0.3+1.4 1.1+1.0 *

*:p<0.05, N.S.: not significant
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