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Establishment of evaluation method of oral function standard of children using
ultrasonic echo system

Hironaka, Shouji
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There are many unknowns the actual condition of Developmental Insufficiency
of Oral Function. We have focused on elucidating the causative pathology of this disease by using
electromyography to characterize the mastication movements of subjects.

The subjects were 42 (17 boys and 25 girls) out of 96 children attending nursery school who were
5 years old or older and who gave consent to chew gum. Based on the diagnostic criteria, the
children were classified into 16 with Developmental Insufficiency of Oral Function and 26 without.
Masticatory muscle activity was analyzed using a small surface electromyograph, and the muscle
activity of the masseter muscle was recorded during 60 free chewing of chewing gum.

It is thought that the muscle activity of masseter muscle in the group of Developmental

Insufficiency of Oral Function is low and the muscle activity during mastication may be weak and the
mastication efficiency may be low, probably because of the long mastication interval.
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I 63 people aged 5 and 6 I

_| Children who consented to the gum test
* | among their parent

I 42 participated in the measurement |

Survey items

elect(r:zrr:)l/eoi’sraph l\:fencl::::;g Analysis software Color-changeable
(MQ-Air2) (Blue Sensor NF ®) (BIMUTAS-Video) chewing gum Test

l— 1 Inappropriate data

| 41 Provided complete data |

L |

Evaluation of DIOF check list (Japanese Association for Dental Science) |
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Developmental Insufficiency  Developmental Insufficiency
of Oral Function, DIOF (+) of Oral Function, DIOF (-)
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Table 1 — Relevance of survey items for 5 and 6 age.

Height (cm)

Body weight (kg)

Calf Circumference (cm)
Maximum grip strength (kg)
Maximum tongue pressure (kPa)
Maximum occlusal force (N)
Median Lip-closure strength (N)
Mouth Rinsing Function Test
Number of present tooth
Number of “df" tooth

S years (n = 25)
110.0 (100.0-118.5)
18.0 (15.5—24.0)
24.3 (22.8-28.1)
6.1(3.7-9.9)

22.4 (11.3-46.7)
498.4 (141.0-1221.1)
7.1 (4.4-14.5)

5.0 (4.0-5.0)

20.0 (19.0-23.0)
0.0 (0.0-3.0)
Median (range)

6 years (n = 16)
117.0 (107.0-123.3)
20.0 (15.8-32.7)
26.1 (23.3-31.6)
7.4 (3.7-9.9)

24.5 (7.7-38.6)
491.3 (156.8—-915.6)
8.6 (3.7-13.5)

5.0 (4.0-5.0)

20.0 (19.0—24.0)
0.0 (0.0-2.0)

N =41

Total (n = 41)
114.9 (100.0-123.3)
19.3 (15.5-32.7)
25.4 (22.8-31.6)
8.0 (3.7-9.9)

23.4 (7.7-46.7)
491.4 (141.0-1221.1)
8.0 (3.7-14.5)

5.0 (4.0-5.0)

20.0 (19.0-24.0)
0.0 (0.0-3.0)

Table 2 — Comparison of Developmental Insufficiency of Oral Function (DIOF) and non-corresponding group.

N=41
DIOF + (n = 15) DIOF + (n = 26) p-value
Height (cm) 115.0 (108.0-123.3) 114.5 (100.0-123.0) 0.255
Body weight (kg) 19.0 (17.0-32.7) 20.0 (16.0-27.8) 0.818
Calf Circumference (cm) 25.3 (23.3-30.4) 25.8 (22.8—31.6) 0.521
Maximum grip strength (kg) 5.9 (3.5-9.9) 6.1 (3.6—-9.9) 0.542
Maximum tongue pressure (kPa) 22.8 (7.7-38.6) 23.4 (13.6-46.7) 0.846
Maximum occlusal force (N) 436.2 (136.4-1055.8) 456.9 (146.4-1221.1) 0.719
Median Lip-closure strength (N) 7.9 (3.7-14.5) 8.8 (6.0—12.5) 0.471
Mouth Rinsing Function Test 5.0 (4.0-5.0) 5.0 (4.0-5.0) 0.650
Number of present tooth 20.0 (19.0-24.0) 20.0 (19.0—24.0) 0.523
Number of “df” tooth 0.0 (0.0-3.0) 0.0 (0.0-2.0) 0.994
Median (range) t-test, N.S.
60 80
DIOF DIOF 0.37 0.36 p 0.533 DIOF
DIOF 0.36 0.35 p 0.050 DIOF DIOF
0.36 0.29 DIOF DIOF 0.38 0.31 p 0.089
DIOF DIOF 0.74 p 0.034
0.66 p 0.029 DIOF
DIOF p 0.035 p 0.032 0.74s DIOF
60 DIOF
DIOF 0.74sMv 1.07sMV p 0.049 DIOF DIOF
0.94sMv  1.00sMV p 0.638 Fig.7

DIOF
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