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Abstract : This study was performed to clarify the relationship between dental diseases and
eating style in the infant stage from the standpoint of poor eating behavior triggered by
tooth-to-denture-base discrepancy which appears because of less developed jaw bones.

The dental caries, gingivitis, oral pollution, occlusion and temporomandibular-joint syndrome, of
seventy-four children, mean age of 5 years 6 months, were surveyed and analyzed in Gosyogawara
District, Aomori Prefecture. Their records of food eaten, based on a 24 hour period each for 3 days
meals, including drinks and between meal foods, were also analyzed.

The sex difference concerning the eating style was not observed. Children with malocclusion
were characterized as follows ; (1) food taken between meals and also liquid type foods were taken
more than in children with normal occlusion, (2) the amount of cooked rice was small and it was
necessary to swallow with drinks, (3) the intake of vegetables and / or fruits was significantly rare
(p<<0.05). Especially, this phenomenon was observed in children with malocclusion caused by a
discrepancy factor .

From these findings, it was suggested that the oral health care should be instruction of daily
eating behavior, which consists of increasing vegetables or fruits and control of the liquid type
foods and snacks such as juices or sweets.

Key words : discrepancy, dental diseases, eating style, infant age, field work
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Table 1. Number of subjects.

Male Female Total

4 years children 16 18 34

5 years children 23 17 40

Total 39 35 74
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T IITHBEEE OHAEE & TR O E O RE M
ERNT 50, RENA O, OHEZHE,
HHOHIREE, WHHER DL KEH0
e, WHHEORIE, B & U RIHEHEE X HH
REEIC L 2HELHZT - o8, SR, 4
KAEABTORELHLE L THRE OERIR
BLETEHE OREMEIC>VLWTRETL 1,

MRE L UICHEK

HHREOLHNRETN S 2 2REFRO 4%
8ARALGE6ETHHOHE, BRI %, TR
5%, it 744 (Tablel) ItV T, FL6
FEVRRAEEXRTFE2RHO 2B THREL
Too MR OFHERIE, BRIRIOAAET
HAT, BWRIESEE6NAE6HATH T,

WREBEOZE IS, DOBERNEZEAET TiTVLE
MoODREICHEL T, B, AR, HOTE
h, A, B REEBLXUAEREGDE
K, BRESORYE, FOfOEKBIZIHOWVTIT-
1o

BfTEIcEd 2 R/ER, LHOHEKLAL3IH
MicoWvT, REMEEL TN TORERABD
FEAZREE IR L 1o, @iz 3 BfEo¥EY
o WTETLW, Table 2 R4 6 THE A L
Za7THRUE, T, BFICEIHBER,
—ORSEREEORHHERE I ESWT
BEBOFMEIT-HESPDH B VE
Hlto F/, BRz 2 LVF-BOBEHICIZ
vavHEFEREEHE Y X574 (VIAND)® %{EH
Ul BROMEICE ¥ 2REL t REETL,
SSILEERBTO S bRFMTEIT - 120

(1) B3 - BEEE, SHToHEREL, 88%
1RUEERL WA b0E2a7 1, YA
K1 do 2 R8BI 26022272, 3 M

T1Hho2@EBHRTZb0%22073 & L1,
2) AFEERE, CELERXBICLIXKHFOE
THEL, 2P EE a7, 1HERaT

2, RWkEBEARa73 &L,

(3) BIABRREEESCIS, 3MPEERD
71, 222272, 1MoAEZRaT73 L
L7

4) WLAAREBR, H»TTHRPAESH
AKEAFEHLTWAI LR ERESWT, HL
ALBREEALBVWSEDEZaT ], AT 5
DE2a37 2, BRAELTVWIHD(2 X373
& L7,

5) Mg, 2Bz x v ¥F-Bicxnd s
BENZXVF-BO 5D 3EESICHETE,
99% LIT%2z2xa71, 100~249% 2227
2, 0% lEobnERrarT3 &L,

(6) HIREIZ, X — 7 PEBHHEIKS &gk
KTERL . b0T, 2B 32 ¥ -Bicxt
THRRBEN A LF-—BO M 3841
Lo TEHL, b9% U TodoExaTl,
60~119% ob0%x 2272, 120% LI ED
bD%2RaT7 3 &L,

ZDH B, BOMARLEIDEIRER, FEkD
FEHEREAENE (P TER oBRBIEK
BREBNEYESEL LTEB L, FX,
1D S@OFFMmIcEE L TR, 2ToRE ICHE
LTV B REROBARERBRVI-KENT DT
ZEHE L 72

5 #

1. kRS

OBENZERED S BIRANEB L UARER
BOER, Eeh, EHK, LUK Table 3
WWRTED TH B,

BEE, 4RRTRIEERAEN824% icdh
S5h, RERESHE I LHRIR s, #F4E
EHitEhEh59% Th-7o ORI, IE
ERAEE L 525% T, REKREHEIE LHATE
1.5%, BORmRd 10.0%, #A: 30.0% T, #FEAEN
BbEh -t EERTRIEFREE D 66.2%
T, LHAIE68%, KK E&81%, ¥4



RERRORITEH & WEHEE & OBEME

Table 2. The estimation criteria of eating style.

137

Score 1

Score 2

Score 3

Vegetable and fruit (VF)
Amount of rice (ATR) over 2 bowls
Number of side dishes (NSD) over 3 dishes
Swallowing with drinks (SWD) none

Between meals

(vs. total nutritive value, BM) less than 9.9%

Liquid type food 0
(vs. total nutritive value, LIQ) less than 5.9%

1 and over VF/each meal 1 or 2 VF / a dinner

one bowl
two dishes

sometimes

10.0—24.9%

6.0—11.9%

1 or 2 VF/3 days meals
half a bowl

only one dish

every time

over than 25.0%

over than 12.0%

Table 3. Frequency of dental diseases.

4 years old children 5 years old children Total
Male Female Total Male Female Total Male Female Total
Occlusion (%)
Normal occlusion 81.3 83.3 82.4 56.5 47.1 52.5 66.7 65.7 66.2
Malocclusion 18.8 16.7 17.6 43.5 52.9 47.5 33.3 3.3 33.8
Maxillary protrusion 6.3 5.6 5.9 13.0 0.0 7.5 10.3 2.9 6.8
Anterior cross bite 6.3 5.6 5.9 4.3 17.6 10.0 5.1 11.4 8.1
Crowding 6.3 56 5.9 26.1 35.3 30.0 17.9  20.0 18.9
Pathogenic factor of malocclusion (%)
Skeletal factor 6.3 0.0 2.9 4.3 17.6 10.0 5.1 8.6 6.8
Functional factor 6.3 16.7 11.8 8.7 11.8 10.0 7.7 14.3 10.8
Discrepancy factor 43.8 88.9 67.6 73.9 76.5 175.0 61.5 82.9 71.6
Habitual factor 0.0 0.0 0.0 4.3 00 2.5 2.6 0.0 1.4
Severity of malocclusion (%)
Score A 56.3 11.1 324 21.7 23.5 22.5 35.9 17.1 27.0
Score B 37.5 88.9 64.7 78.3 76.5 17.5 61.5 82.9 71.6
Score C 6.3 0.0 2.9 0.0 0.0 0.0 2.6 0.0 1.4
Dental caries
Prevalence of carlous (o) 875 1000 841 957 100.0 7.5 923 1000 9.9
Number of t‘:;rtil‘l’u/smouth ay 7 894 BI5  T.74 876 818 7.5 8.86  8.16
Gingivitis (%)
Score 0 56.3 27.8 41.2 39.1 294 35.0 46.2 28.6 37.8
Score 1 37.5 66.7 52.9 56.5 47.1 52.5 48.7 57.1 52.7
Score 2 6.3 56 5.9 4.3 235 12,5 .1 143 9.5
Score 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Attrition (%)
Score 0 75.0 94.4 85.3 91.3 94.1 92.5 84.6 94.3 89.2
Score 1 25.0 0.0 11.8 8.7 5.9 7.5 15.4 2.9 9.5
Score 2 0.0 56 2.9 0.0 0.0 0.0 0.0 2.9 1.4
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Table 4-1. Number and percentage of eating style.

BM LIQ VF ATR NSD SWD
Subjects Score N % N % N 9% N % N % N %
4 years old children
Male N=16 1 0 0.0 3 18.8 2 12,5 4 25.0 4 25.0 4 25.0
2 5 31.3 7 43.8 6 37.5 6 37.5 4 25.0 9 56.3
3 11 68.8 6 37.5 8 50.0 6 37.5 8 50.0 3 18.8
Female N=18 1 0 0.0 4 22.2 0 0.0 0 0.0 2 11.1 1 5.6
2 8 44.4 10 55.6 8 44.4 11 61.1 6 33.3 12 66.7
3 10 55.6 4 22.2 10 55.6 7 38.9 10 55.6 5 27.8
5 years old children
Male N=23 1 2 8.7 3 13.0 8.7 2 8.7 2 8.7 7 30.4
2 8 34.8 10 43.5 6 26.1 16 69.6 13 56.5 12 52.2
3 13 56.5 10 43.5 15 65.2 5 21.7 8 34.8 4 17.4
Female N=17 1 0 0.0 2 11.8 2 11.8 1 5.9 5 29.4 5 29.4
2 9 52.9 9 52.9 5 29.4 8 47.1 5 29.4 9 52.9
3 8 47.1 6 35.3 10 58.8 8 47.1 7 41.2 3 17.6
Total N=T74 1 2 2.7 12 16.2 6 8.1 7 9.5 13 17.6 17 23.0
2 30 40.5 36 48.6 25 33.8 41 55.4 28 37.8 42 56.8
3 42 56.8 26 35.1 43 58.1 26 35.1 33 44.6 15 20.3

BM, between meals ; LIQ, liquid type food ; VF, vegetable and fruit ; ATR, amount of rice ; NSD, number
of side dishes ; SWD, swallowing with drinks ; N, number of subjects
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Table 4-2. Mean value and S.D. of taking liquid and food, and Kaup index.
Subjects LQAL (ml) ALSO NEG (Kcal) KI
4 years old children Mean 804.1 281.5 1459.3 15.4
Male N=16 S.D. 185.5 55.7 301.4 1.0
Max. 1200.0 425.7 2043.0 16.9
Min. 509.3 205.0 956.0 13.1
Female N=18 Mean 789.4 310.7 1448.6 16.3
S.D. 300.8 94.1 335.3 1.9
Max. 1436.7 536.0 2160.0 19.6
Min. 400.0 174.3 1070.0 13.5
5 years old children Mean 1006.6 292.6 1543.1 16.3
Male N=23 S.D. 522.0 68.4 306.3 1.9
Max. 2206.7 419.0 2333.0 20.9
Min. 421.0 177.7 1017.0 13.6
Female N=17 Mean 700.5 266.1 1502.8 16.6
S.D. 328.4 44.3 2116.0 3.1
Max. 1563.3 336.3 846.0 25.5
Min. 383.3 183.0 289.3 13.7
Total N=74 Mean 839.6 288.5 1492.7 16.2
S.D. 384.8 69.3 305.0 2.1
Max. 2206.7 536.0 2333.0 25.5
Min. 383.3 174.3 846.0 13.1

LQAL, total amount of liquid type food (ml) ; ALSO, total amount of mastication (index) ;
NEG, nutritive energy (Kcal) ; KI, Kaup index (Weight / (Height)2 X 10) ; N, number of subjects
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Table 5. Frequency of oral condition, occlusion and discrepancy factor in each eating style.

EE HE vl

Items BM LIQ VF ATR NSD SWD
Oral condition Healthy Poor Healthy Poor Healthy Poor Healthy Poor Heaithy Poor Healthy Poor
N % N % N % N % N % N % N % N % N % N % N % N %
Score 1 0 0.0 0 0.0 1 10.0 2 18.2 3 30.0 0 0.0 1 10.0 2 18.2 4 40.0 1 9.1 5 50.0 1 9.1
2 4 40.0 3 27.3 6 60.0 6 54.5 6 60.0 1 9.1 7 70.0 3 27.3 3 30.0 4 36.4 5 50.0 5 45.5
3 6 60.0 8 72.7 3 30.0 3 27.3 1 10.0 10 90.9 2 20.0 6 54.5 3 30.0 6 54.5 0 0.0 5 45.5
Total 10 100.0 11  100.0 10 100.0 11  100.0 10 100.0 11  100.0 10 100.0 11  100.0 10 100.0 11  100.0 10 100.0 11  100.0
x? 0.350 0.963 0.003 ** 0.143 0.234 0.022 *
Occlusion Normal Mailocclusion Normal Malocclusion Normal Malocclusion Normal Malocclusion Normal Malocclusion Normal Malocclusion
N % N % N % N % N 9% N % N % N 9% N % N % N % N %
Score 1 1 5.0 0 0.0 3 15.0 4 16.0 5 25.0 0 0.0 5 25.0 2 8.0 8 40.0 1 4.0 10 50.0 4 16.0
2 7 35.0 10 40.0 11 55.0 13 52.0 11 55.0 4 16.0 12 60.0 11 44.0 7 3.0 10 40.0 10 50.0 13 52.0
3 12 60.6 15 60.0 6 30.0 8 32.0 4 20,0 21 84.0 3 15.0 12 48.0 5 25.0 14 56.0 0 0.0 8 32.0
Total 20 1006.0 25 100.0 20 100.0 25 100.0 20 100.0 25 100.0 20 100.0 25 100.0 20 100.0 25 100.0 20 100.0 25 100.0
x? 0.684 0.984 0.003 ** 0.032 * 0.007 ** 0.005 **
Discrepancy None Existence None Existence None Existence None Existence None Existence None Existence
N % N % N % N % N % N % N % N % N % N % N % N %
Score 1 1 4.8 1 1.9 3 14.3 9 17.0 5 23.8 1 1.9 5 23.8 2 3.8 8 38.1 5 9.4 11 52.4 6 i1.3
2 7 33.3 23 43.4 12 57.1 24 45.3 12 57.1 13 24.5 13 61.9 28 52.8 8 38.1 20 37.7 10 47.6 32 60.4
3 13 61.9 29 54.7 6 28.6 20 37.7 4 19.0 39 73.6 3 14.3 23 43.4 5 23.8 28 52.8 0 0.0 15 28.3
Total 21 100.0 53 100.0 21 100.0 53 100.0 21 100.0 53 100.0 21 100.0 53  100.0 21 100.0 53 100.0 21 100.0 53 100.0
x? 0.615 0.650 0.000 **** 0.006 ** 0.007 ** 0.000 ***

BM, between meals ; LIQ, liquid type food ; VF, vegetable and fruit; ATR, amount of rice ; NSD, number of side dishes ; SWD, swallowing with drinks
x 2 : Chi square test between 2 groups, *p<0.05, * *xp<0.01, * *x ¥ p<0.001, * % x * p<0.0001
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Fig.1. Comparison between two groups children with normal occlusion or malocclusion in each eating

style.
A : Children with normal occlusion
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Fig.2. Comparison between two groups children with or without tooth-to-denture-base discrepancy in

each eating style.
A : Children without discrepancy
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100

EZE Score 3
Score 2
3 Score !

80

A : Healthy n=10
Score of gingivitis : 0
Score of oral pollution : 0
Occlusion : Normal
Discrepancy factor : -

60

40
B : Poor n=11

Score of gingivitis : 1 or 2
Score of oral pollusion : 1
Occlusion : Malocclusion
20 a4 122 77 ’ Discrepancy factor : +

273 8.2

* p<0.05
9.1 10.0 9.1 9.1 ** p<0.01
1722 | | |

A B A B A B A B A B A B

Between Liquid type| | Vegetable Amount Side Swallowing
meals food and fruit of rice dishes with drinks

Fig.3. Comparison between two groups children with healthy oral condition or unhygienical condition
in each eating style.
A : Healthy oral condition (n=10) B : Unhygienical oral condition (n=11)

Table 6. Correlation coefficient matrix based on 14 variables.

OCNM DIS ATT PER CARLQAL ALSO BM LIQ VF ATR NSD SWD KI

OCNM 1.000 *** * % * % ok *

DIS .386 1.000 *  kokk * % % * % kok o kokk
ATT -.081 -.282 1.000 *

PER .187 .385 -.203 1.000 * % * * %
CAR .309  .217 -.210 .140 1.000 * * *
LQAL .140 .070 —.120 .304 .085 1.000 x**

ALSO -.040 .099 -.250 .136 -.224 .439 1.000 * %

BM .077 -.035 —-.058 -.104 .116 .002 .126 1.000

LIQ -.030 .042 —-.038 -.063 .017 .067 -.222 -.091 1.000

VF .378 537 -.144 .252 .247 .099 .014 .191 -.061 1.000 k%% kx*k * *
ATR .166  .359 —.019 .119 .246 -.196 -.347 -.091 .140 .393 1.000 *=*x *
NSD .241  .351 -.022 .107 .179 -.024 -.161 .106 -.021 .597 .618 1.000 *
SWD .203  .476 —.099 .310 .272 .138 -.090 .040 .101 .352 .251 .237 1.000
KI -.002 .176 -.083 .133 -.070 .149 .163 -.075 .035 .102 -.091 -.018 —.046 1.000

OCNM, occlusion including both normal and malocclusion ; DIS, tooth-to-denture-base discrepancy ; Att,
attrition ; PER, periodontitis ; CAR, carious teeth ; LQAL, total amount of liquid type food (ml) ; ALSO,
total amount of mastication (index) ; BM, between meals ; LIQ, liquid type food ; VF, vegetable and fruit ;
ATR, amount of rice ; NSD, number of side dishes ; SWD, swallowing with drinks ; KI, Kaup index
(Weight/(Height)? X10) ; *p<0.05, * % p<0.01, * % xp<0.001
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Table 7. Factor matrix was calculated by six 4. BB otz ->\T
variables ORBEOME L ARESROMTICAL L
Factor 1  Factor 2 Communality UEKROHEORMBEEAI L picd 3 L,
NSD -895 083 808 f, THLEHO S bEERERT OEY L
ATR 819 084 678 BoE 4 5 723, Pearson OFIMIFREE B
oaR o e po THELbIC, BTMTET-1 Chick 5
SWD 913 113 54 CAERAEELRAS, FENNERS LU
DIS .406 711 670 e FoliiESR I, MACRKRKACERE
Contribution - 0.66 L OBEMIIED T VY, FXE - REEHOBE
%) 3. 30. 66.53 B 53VEATE AN BEVMEERD
NSD, number of side dishes ; ATR, amount of b5 LBED SN (Table 6) & HICHE

rice ; VF, vegetable and fruit ; PER, periodontitis 2HBT 3 EHOMBEARTSIFICE - TRD

. SWD, swallowing with drinks ; DIS, tooth-to- . e L - -

denture-base discrepancy; BLAT=72& T % Table TIRTRIF 1 LRF
2ELTOHEEMBEONI, T1bb, H1
T8, AFE, FX - BEEN, F2

Factor | BT TiERs% HLASRE, RENMNER

Sl e ——— HEEN, ZOETHETRE 66.53% T5 - 1o
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1 R T U A ShaOMEMIER D L, % 2 RTBHERHER

\‘““\\-~\\\\‘i> RER & MRKICRES 05 RRHRER 2 &RD

0.5 B . THDEEZONI, 6K, TOERICES

EWIRFEYEIC, F2RFEXE#E LT

o i | FETNTNORTEAL SHARERMC &

. . o b T Fig.4 D& i< 3B S hic, HREM~

N i DEF— 525, 2HIFENENEDIS VS

2 \\;*‘\\\\°#_Ly) #, Y#TRRITHORIFLET, XMTHR
—
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TVWRERWI EBED ST,

s N e S , s L
’ . . \\\\\ ERELH)EHICRBET 298 T4 o
2 Tt R WCHRIER S £ RITE & OB b KE L i,

I s e e ZORELTO EBHSHEMR -1,

2s 1. WAl A%, RERARVFRLEE
2 15 05 0 05 ! 15 ETEvon, o 1 AVl 8.2
Faor 2 =, HIIR DS 5511 62.2% Th -7 1,
Fig.4. Scattergram by all subjects based on AREMLIEBIY AL, 2D BLHEES

factor analysis.
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