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Lip Closing Force and the Related Factors in Elementary School Children
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Department of Pediatric Dentistry and Institute of Oral Bioscience School of Dentistry, Chonbuk National University

— Abstract

Abnormal orofacial functions such as lip incompetency in the period of growth and development can cause
morphological anomalies of the craniofacial complex. Therefore, it is crucial to make an early diagnosis based on the
evaluation of the myofunctional conditions, and to make appropriate treatment plans.

The objectives of this study were to quantitatively evaluate the standard lip closing force (LCF) of each age in the
elementary school children, and to evaluate the relationships between LCF and affecting factors.

The sample consisted of 765 children who were 7 - 12 years old in Jeonju city. Clinical examination about occlusal
conditions and lip competency, and LCF measurement were performed by a single examiner. LCF was measured three
times for each children with the LCF measuring device.

The LCF was correlated positively with age in both sexes. The distribution of LCF groups was correlated significantly
with Angle’s classes and lip competency (p = 0.016, 0.004). The proportion of children with high LCFs was greater in the
"competent lip" group, whereas the proportion of those with low LCFs was greater in the “incompetent lip" group.

Key words : Lip closing force, Lip competency, Orofacial myofunctional disorder, Orofacial myofunctional therapy
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Fig. 1. Different types of lip competency. (A) Competent lip,

(B) Incompetent lip.
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Fig. 2. (A) Lip closing force measurement device, (B) Mea-
surement of lip closing force
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Table 2. General characteristics of the participants

Variables Group n (%)
I 463 (60.5)
Angle’s classification II 242 (31.6)
I 60 (7.8)
. . non-ACB 693 (90.6)
Anterior crossbite (ACB)
ACB 72 (94)
. ) non-AOB 740 (96.7)
Anterior openbite (AOB)
AOB 5(33)
. Competent 618 (80.8)
Lip competency
Incompetent 147 (19.2)

(N = 765)
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Table 3. Mean and standard deviation of lip closing forces of children by age

Lip closing forces (N)

Age (year) Total Male Female p-value
7 742 + 229% 7.83 + 245° 6.88 + 1.96° 0.037
8 7.01 + 3.01° 7.89 + 3.01° 6.18 + 2.79° 0.001
9 8.14 + 2.88™ 846 + 2.80® 7.82 + 2.95% 0.161
10 9.19 + 2.84¢ 10.09 + 2.95% 8.15 + 2.30 0.000
11 9.08 + 3.50° 9.55 + 3.54° 8.35 + 3.33© 0.029
12 10.21 + 3.24¢ 1191 + 2.74° 8.58 + 2.85° 0.000

p-value 0.000 0.000

Values are mean + standard deviation (N).
Different superscript letters indicate statistical differences in mean values.
Student’s t-test, one-way ANOVA and Tukey's post hoc test.
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Fig. 3. Lip closing forces showed increasing tendency according to age.

Table 4. Distribution of children according to LCF level

| I
0 I I I I
7 10

~--Female

y = 0.7719x + 6.5863

R? = 0.8438

y = 04377x + 6.1274

R? = 0.7661

Table 5. Angle’s classification and LCF groups distribution

Age Total Low LCF Medium LCF  High LCF Angle’s classification
(year) n (%) n (%) n (%) n (%) Total Class]  Classl Classtm * value
7 97 (100) 20 (206)  61(629) 16 (165) ow lCE 190 99 29 P
8 145 (100) 39 (26.9) 34 (234) 72 (49.7) % 248 214 326 200
9 160 (100) 37 (23.1) 83 (51.9) 40 (25.0) Medium LCF 341 212 101 28
10 101(100) 24(238)  53(525) 24 (238) % a6 a5 a7 agy 0018
11 166(100)  48(289) 67 (404) 51 (307) High LCF 234 152 62 20
12 96 (100) 22 (22.9) 43 (44.8) 31 (32.3) % 306 328 256 333
765 (100) 190 (24.8) 341 (446) 234 (30.6) Total 765 463 242 60
% 100 100 100 100
°Calculated by chi-square test.
(Medium LCFYe 2 2233 CHTable 4). 2t 2| Ex0| Fek2 ME Q8 Chi-square testE A|@st@ D EAMZADE= SICto|
F= Q00| M Rleh FIE R A 24 AIASHRULE Table 5 ZCt.
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Table 6. Class II and Low LCF group distribution
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YAl TRHA Ofef Angle ERE Ao MTTHE
SM3 21} SAXCE o0/ BAS LIEHICH = 0000,

Table 9). Angle 25 0| et Liel MA| CHAXSE Class T 2f
Non-Class 1 # 22 M= &t uAtZA S A5t =0, S
Moz Qolst At A E ETUCHp = 0.000, Odds ratio = 3.13,
Table 10).

FIAl FHA KRt FEHAH 22 MO[HME S
Hoz Foloh &2t A 7t LIEt = (e = 0.004), 7 &
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B OHIBI(GL7%), 2N TEHY BOIME W2 PaEYL
7tX|= O{210|Q| H|&0| & LIEFSCH35.4%, Table 11). LCF
T2, High?l Medium& Z2t5l= Normal LCF =1t Low LCF &
o2 MERoH HEA FH 2l o Rete| YBHUAESE EM5t
Fed, & 22 2| SAH2=z Foloh oA 7F LIEHTCH

(p = 0.001, Odds ratio = 1.90, Table 12).

Table 8. Anterior openbite and LCF groups distribution

Angle’s Class II

Anterior openbite (AOB)

Total p-value Total p-value®
non-Class II Class I non-AOB AOB
Low LCF 190 111 79 Low LCF 190 186 4
% 24.8 212 326 0.001 % 24.8 251 16.0
Normal LCF 575 412 163 ’ Medium LCF 341 332 9 015
% 75.2 78.8 67.4 % 44.6 449 36.0 '
Total 765 523 242 High LCF 234 222 12
% 100 100 100 % 30.6 30.0 48.0
*Calculated by chi-square test. Total 765 740 25
Odds ratio : 1.80 % 100 100 100
°Calculated by chi-square test.
Table 7. Anterior crossbite and LCF groups distribution Table 9. Lip competency and Angle’s classification
Anterior crossbite (ACB) Lio competenc
Total p-value® Angle's Class  Total P competency -value®
non-ACB ACB 9 Competent  Incompetent L
Low LCF 190 175 15 Class I 463 405 58
% 248 253 208 % 60.5 65.5 395
Medium LCF 341 308 33 Class 1 242 164 78
% 446 444 458 069 0.000
0 : : : % 316 26.5 531
High LCF 234 210 24 Class III 60 49 11
% 30.6 303 333 9% 78 79 75
Total 765 693 72 Total 765 618 147
% 100 100 100 % 100 100 100

°Calculated by chi-square test.
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FCH. 1 O F= O AFOIA ZAF O

Lip competency
2 F=H2H(lip seal)Q
g0 wet 1 7

(8]
=
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p-value®
0.000

p-value®
0.004

Class II
164
67.8
78
322
242
100

Incompetent
52

354
57

38.8
38

259
147
100

Angle’s Class

454
86.8
69
523
100

13.2
Lip Competency

non-Class II
138
223
284
46.0
196
317
618
100

Competent

Total
618
80.8
147
19.2
765
100

190
248
341
234
30.6
765
100
*Calculated by chi-square test.
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Table 10. Lip competency and Angle’s Class II
°Calculated by chi-square test.

Table 11. Lip competency and LCF groups distribution

Odds ratio : 3.13
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