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%
100.0
100.0
100.0

Totals

19.76

623
31

76.44

161

%
51.0
68.3
74.2

Bottle-feeding

N
318
70.5
110
244

23

%
49.0
317
25.8

Breast-feeding

N
305
83.8

51
14.0

Table 1. Frequency and duration of breast-feeding and bottle-feeding
%
2~3
%
3I<

<2 years
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Table 2. Comparison of dmfs between breast-feeding and bottle-feeding (Meant SD)

Breast-feeding Bottle-feeding P
Totals 5.93+ 847 5.59+ 8.12 NS
Tooth Groups/Tooth Surface Groups
Upper Posterior Teeth 1.42+ 2.76 1.65+ 2.96 NS
Upper Anterior 2.10+ 3.95 1.44+ 2.73 0.005
Buccolingual Surfaces 0.85% 2.06 048+ 1.34 0.002
Proximal 1.25+ 2.30 0.96x 1.79 0.041
Lower Anterior 0.35+ 1.26 0.22+ 1.08 NS
Lower Posterior 2.06% 2.90 228+ 332 NS
Teeth/Tooth surfaces
Upper 2nd molars 0.60+ 1.20 0.91% 1.65 0.003
Buccal surfaces 0.02% 0.16 0.04+ 0.24 NS
Lingual 0.12+ 0.42 0.19+ 0.52 0.038
Mesial 0.09+ 0.34 0.16x 047 0.016
Distal 0.02% 0.15 0.05+ 0.26 0.023
Occlusal 0.35+ 0.67 0.46x 0.76 0.025
Upper 1st molars 0.83£ 1.92 0.74£ 1.70 NS
Upper canines 0.17+ 0.70 0.17£ 0.60 NS
Upper lateral incisors 0.73£ 1.73 0.38% 1.06 0.000
Buccal 0.25+ 0.63 0.11x 043 0.000
Lingual 0.10+ 0.40 0.04= 0.23 0.005
Mesial 0.27+ 0.62 0.19+ 0.51 0.048
Distal 0.12+ 0.44 0.04+ 0.25 0.002
Upper central incisors 1.20£ 2.08 0.88+ 1.58 0.016
Buccal 0.26+ 0.65 0.13+ 047 0.001
Lingual 0.13+ 0.46 0.09+ 0.37 NS
Mesial 0.54+ 0.87 0.49+ 0.83 NS
Distal 0.27+ 0.63 0.18+ 0.51 0.026
Lower central incisors 0.13% 0.70 0.08+ 0.58 NS
Lower lateral incisors 0.08+ 0.55 0.05+ 0.34 NS
Lower canines 0.13£ 0.53 0.10£ 0.50 NS
Lower 1st molars 1.13+ 1.83 1.10+ 1.91 NS
Lower 2nd molars 0.93+ 145 1.18+ 1.78 0.027
Buccal 0.14+ 0.44 0.21+ 0.54 0.048
Lingual 0.02+ 0.19 0.06+ 0.29 NS
Mesial 0.11+ 0.38 0.11+ 0.40 NS
Distal 0.02+ 0.19 0.07+ 0.31 0.023
Occlusal 0.63+ 0.84 0.74+ 0.87 NS

Independent samples t-test
NS : No significance (P>0.05)
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Table 3. Variation of dmfs according to duration of breast- or bottle-feeding (Meant SD)

<2 years 2~3 3< 1P
Totals 545+ 8.13 6.17+ 8.06 9.26+ 11.09 0.033
Breast-feeding 5.34+ 7.85 8.20+ 10.00 13.75+ 1427 0.002
Bottle-feeding 5.56x 8.41 523+ 6.83 7.70% 9.65 NS

Tooth Groups/Tooth Surface Groups (Breast-feeding only)

Upper Posterior Teeth 1.24+ 2.50 2.12+ 3.55 4.00+ 4.50 0.003
Buccolingual Surfaces 0.27+ 0.89 0.55+ 1.27 1.25+ 1.58 0.004
Proximal 0.36+ 1.02 0.67x 145 1.13+ 1.81 0.035
Occlusal 0.61% 1.05 0.90+ 1.24 1.63+ 1.85 0.012

Upper Anterior 1.84+ 3.54 3.14+ 5.04 5.50+ 7.58 0.004
Buccolingual Surfaces 0.76x 1.86 1.22+ 2.83 1.75+ 3.28 NS
Proximal 1.08+ 2.09 1.92+ 2.72 3.75+ 4.53 0.000

Lower Anterior 0.34x+ 1.24 043+ 1.50 0.13+ 0.35 NS

Lower Posterior 1.93+ 2.84 2.51% 2.99 4.13+ 3.83 NS
Buccolingual 0.30x 0.96 047+ 1.14 0.50+ 1.07 NS
Proximal 042+ 1.11 0.55+ 1.15 1.88+ 1.73 0.001
Occlusal 1.22+ 1.50 149+ 142 1.75¢ 1.75 NS

Teeth/Tooth surfaces(Breast-feeding only)

Upper 2nd molars 0.56x 1.16 0.65+ 1.18 1.75+ 2.19 0.020
Buccal surfaces 0.01x 0.10 0.02+ 0.14 0.38+ 0.74 0.000
Lingual 0.11+ 042 0.12+ 0.38 0.38+ 0.52 NS
Mesial 0.09+ 0.33 0.10+ 0.36 0.25+ 0.46 NS
Distal 0.02+ 0.15 0.02+ 0.14 0.00£ 0.00 NS
Occlusal 0.33+ 0.66 0.39+ 0.67 0.75+ 1.04 NS

Upper 1st molars 0.68+ 1.68 1.47+ 2.80 225+ 2.71 0.003
Buccal 0.08% 0.36 0.22+ 0.58 0.38+ 0.74 0.016
Lingual 0.06x 0.31 0.20+ 0.53 0.13+ 0.35 0.033
Mesial 0.09+ 0.35 0.25+ 0.63 0.25+ 0.71 0.017
Distal 0.17x 047 0.29+ 0.64 0.63+ 0.92 0.014

Occlusal 0.29+ 0.61 0.51+ 0.83 0.88+ 0.99 0.005

Upper canines 0.14% 0.61 0.24+ 0.76 0.88+ 2.10 0.010
Buccal 0.09+ 0.35 0.16x 0.50 0.25+ 0.70 NS
Lingual 0.01+ 0.14 0.04+ 0.20 0.00+ 0.00 NS
Mesial 0.02+ 0.16 0.02+ 0.14 0.38+ 0.74 0.000
Distal 0.02+ 0.19 0.02+ 0.14 0.25+ 0.71 0.009

Upper central incisors 0.63+ 1.53 1.20+ 235 1.88+ 3.23 0.015
Buccal 0.23+ 0.60 0.33+ 0.74 0.50+ 0.93 NS
Lingual 0.08%+ 0.35 0.20+ 0.57 0.25+ 0.71 NS
Mesial 0.23+ 0.57 0.43+ 0.78 0.63+ 0.92 0.024
Distal 0.10+ 0.39 0.24+ 0.59 0.50+ 0.93 0.005

Upper central incisors 1.07£ 1.96 1.71+ 2.44 2.75+ 2.96 0.013
Buccal 0.24% 0.63 0.31+ 0.73 0.50+ 0.93 NS
Lingual 0.11+ 0.44 0.18+ 0.56 0.25+ 0.71 NS
Mesial 0.48+ 0.84 0.80+ 0.96 1.25+ 0.89 0.003
Distal 0.23+ 0.58 041+ 0.78 0.75+ 1.04 0.015

Lower central incisors 0.13+ 0.69 0.16x 0.78 0.00£ 0.00 NS

Lower lateral incisors 0.08+ 0.55 0.11£ 0.62 0.00£ 0.00 NS

Lower canines 0.13% 0.54 0.16x 0.50 0.13£ 035 NS

Lower 1st molars 1.07+ 1.82 135+ 1.87 2.13%£ 1.96 NS

Lower 2nd molars 0.86x 1.43 1.16+ 142 2.00£ 2.00 0.043
Buccal 0.13+ 0.44 0.20+ 0.45 0.25+ 0.46 NS
Lingual 0.02+ 0.18 0.04+ 0.20 0.13+ 0.35 NS
Mesial 0.09+ 0.35 0.12+ 0.38 0.75+ 0.89 0.000
Distal 0.02+ 0.19 0.04+ 0.20 0.00+ 0.00 NS

Occlusal 0.60+ 0.85 0.76x 0.84 0.88+ 0.83 NS

ANOVA

NS : No significance (P>0.05)

154



o B3 SRS

o
=]

tlet wets 245 A

A}3]

[e)
-

St ¢

F7h SR

™

SRR
AN Aok Abel7k A& 5 S oAl

HollA] 57}

ks

ol Bor, gl S A7

=
o

= 7t

X0
3T

g ol

2 st 2 o]

oF

S S €3] o

RAES

IS}

n, o] Waol o

o
Ne

<
T

o
=

37t vk Ras e, a2 e

A7

%

¢
ﬂ

AR o2k

Q7]

A

B

ol

o}
~

ol

I
—_—
1o

-

Al 7S

171 w2l ot

]

Z+

H

Fo 71214 ethal EaE Q. gy 2oh 57

2ol 4

il
=T
B
A= =
(!
W oF
M
o I
S °
5 3r
= K
=
[av]
-k
<
o
R
oy
R
WK
1:1_ AT
T o

H3p} glonl?, 5

ol Hg

7] =

WA (dmD)7k SR H Bkt Aol feldAle @

Fa, v D,

N

1314 3
R IR

[¢]

H

kA 7}

9 243 Qo) 2

oF

I
%

il

93

3}
=

o
T2

Peres 599 Aol|A 9.3%9] A

7F BaRo | AF o o, S v

BEVR=

o

[e)
T
[e)
1

g9 230

g

TR
%ol

o}
w
]
s

o

=
3T

©] 4.9% Bt

7} 8.3% =AM

o
e

ToR

[<3e]
e 42

]

[e}

ol

il

el Aot

S48 7bs

o 7]

Fgol me ULt B o e

3}, $4e)

Mo

gt Vs,

X

A9 71 2% (nursing bottle caries)©| 2

W

—~

3|
U

5

& ot 2 we 5

of

of

ole] Ao} HZo] A3

=g

3

o
=

i

=7} = e Rl A
ool %7} 8ol

3

T
=

ﬁo

A F9e WAzt o 2 3 frot

Hr
&K
i)

;0*

ak
=

SHAl

7HH e SolA 2E Hojo}

i ket

9]

Eelo] 3] o

==

4+

=

oY

3 e

2 Qls) U s}

A
&l wR7t

1
a

Huethe HollA,

ol
=

- O
=

=i
=)

oJ7ie] QA%

ol =

S

ZHe] $2f3de o
Erickson®} Mazhari'

Wath. Valaitis

A -9l o] F2 mFe bl v

ol

2

5
i

=

oF
il

3

2= 9] Aolth 2L} o] M o

oy

9ok Alaluusua 5 §-

3

=51

155



J Korean Acad Pediatr Dent 37(2) 2010

Holaglo] e FARE AL B ¥ A7e] Az
& B 89 fob] $439 ool 288 9L Aol
o AA FRE Yo B4 Rn $ARFAO] e AY
574 ANEL e s AN Z2aw edol A
g Zolth 7lEA0E BE £648 2d o she A
Aok a9 S dgE A% 247k B g sk

V.2 =

g A9
£ Aol= gloe

= 00T, Al AFA], g A9l 36-
o

)
T
(e3

o
2
o
ox
o

19 1o ¥ & :Lo
=
rlo
02,
3

i3

e “H ¢
e
=

L do o
M
9 !
>
¢
2oox Rl R Ay

N

XN

r
S ff do 1o 10 moh Fy N

o

12
Jo
o
o
o
fd
Jo

BORIY
< _Lg

2,
S}

o o 2 rlo oM
U
1o &

o
)
oy
~
ol\
_\|L s
_O‘L
2,
o
i
N

[

% ol

1>
2
)
z,
tlo

1. tigkiolx|3ets] | @ Ao} - HAadX]| 3}
g, A&, 154, 2007.

2. World Health Organization : Global strategy for
infant and young child feeding. Geneva, WHO,
2003.

3. Azevedo TD, Bezerra AC, de Toledo OA : Feeding

ALERJAEUA

156

10.

11.

12.

13.

14.

15.

16.

habits and severe early childhood caries in Brazilian
preschool children. Pediatr Dent, 27:28-33, 2005.

. Valaitis R, Hesch R, Passarelli C, et al. : A system-

atic review of the relationship between breastfeeding
and early childhood caries. Can J Public Health,
91:411-417, 2000.

. Davies GN : Early childhood caries - a synopsis.

Community Dent Oral Epidemiol, 26:106-116,
1998.

. Hallett KB, O Rourke PK : Social and behavioral

determinants of early childhood caries. Aust Dent J,
48:27-33, 2003.

. al-Dashti AA, Williams SA, Curzon ME : Breast

feeding, bottle feeding and dental caries in Kuwait, a

country with low—fluoride levels in the water supply.
Community Dent Health, 12:42-47, 1995.

. van Palenstein Helderman WH, Soe W, van t Hof

MA : Risk factors of early childhood caries in a
Southeast Asian population. J Dent Res, 1:85-88,
2006.

. American Dental Association (ADA). ADA state-

ments on early childhood caries. Available at
http://www.ada.org/prof/resources/positions/state-
ments, last accessed 25 April 2007.

Bowen WH, Laurence RA : Comparison of the cario—
genicity of cola, honey, cow milk, human milk, and
sucrose. Pediatrics, 116:921-926, 2005.

Bowen WH, Pearson SK, VanWuyckhuyse BC,
Tabak LA : Influence of milk, lactose-reduced milk
and lactose on caries in desalivated rats. Caries Res,
25:283-286, 1991.

Rugg-Gunn AJ, Roberts GJ, Wright WG : Effect of
human milk on plaque in situ and enamel dissolu-
tion in vitro compared with bovine milk, lactose and
sucrose. Caries Res, 19:327-334, 1985.

Bowen WH, Pearson SK : Effect of milk on cariogen—
esis. Caries Res, 27:461-466, 1993.

Aimitis WR : Bioactive properties of milk proteins
with particular focus on anticariogenesis. J Nutr,
134:9895-9958, 2004.

Grenby TH, Andrews AT, Mistry M, Williams RJ :
Dental caries—protective agents in milk and milk
products: investigations in vitro. J Dent, 29:83-92,
2001.

Peres RC, Coppi LC, Volpato MC, et al. : Cariogenic
potential of cows , human and infant formula milks
and effect of fluoride supplementation. Br J Nutr,
101:376-382, 2009.



17.

18.

19.

20.

21.

22.

23.

Hackett AF, Rugg-Gunn AJ, Murray JJ, Roberts GJ
: Can breast feeding cause dental caries? Hum Nutr
Appl Nutr, 38:23-28, 1984.

Erickson PR, Mazhari E : Investigation of the role of
human breast milk in caries development. Pediatr
Dent, 21:86-90, 1999.

Valaitis R, Hesch R, Passarelli C : A systematic
review of the relationship between breastfeeding and
early childhood caries. Can J Public Health, 91:411-
417, 2000.

Alaluusua S, Myllarniemi S, Kallio M, et al. :
Prevalence of caries and salivary levels of mutans
streptococci in 5-year-old children in relation to
duration of breast feeding. Scand J Dent Res,
98:193-196, 1990.

Thomson ME, Thomson CW, Chandler NP : In vitro
and intra-oral investigations into the cariogenic
potential of human milk. Caries Res, 30:434-438,
1996.

Marshall TA, Levy SM, Warren JJ, et al. :
Associations between intakes of fluoride from bever-
ages during infancy and dental fluorosis of primary
teeth. J Am Coll Nutr, 23:108-116, 2004.

Bowen WH, Pearson SK, Rosalen PL, et al. :
Assessing the cariogenic potential of some infant for-
mulas, milk and sugar solutions. J Am Dent,

157

24,

25.

26.

27.

28.

29.

30.

31.

Chgtobx|mpst| x| 37(2) 2010

128:865-871, 1997.

Bowen WH, Amsbaugh SM, Monnell-Torrens S, et
al. : A method to assess cariogenic potential of food-
stuffs. J Am Dent Assoc, 100:677-681, 1980.
Erickson PR, McClintock KL, Green N, LaFleur J :
Estimation of the caries-related risk associated with
infant formulas. Pediatr Dent, 20:395-403, 1998.

O Mullane DM : Systemic fluorides. Adv Dent Res,
8:181-184, 1994.

Wainwright WW : Borrow Dental Milk Foundation:
program to reduce dental caries in children.
Odontostomatol Trop, 10:85-96, 1987.

Bian JY, Wang WH, Wang WJ, et al. : Effect of flu-
oridated milk on caries in primary teeth: 21-month
results. Community Dent Oral, 31:241-245, 2003.
Fomon SJ, Ekstrand J, Ziegler EE : Fluoride intake
and prevalence of dental fluorosis: trends in fluoride
intake with special attention to infants. J Public
Health Dent, 60:131-139, 2000.

Levy SM : An update on fluorides and fluorosis. J
Can Dent Assoc, 69:286-291, 2003.

Paiva SM, Lima YB, Cury JA : Fluoride intake by
Brazilian children from two communities with fluori-
dated water. Community Dent Oral Epidemiol,
31:184-191, 2003.



J Korean Acad Pediatr Dent 37(2) 2010

Abstract

TOOTH SURFACE CARIES PATTERNS IN THE PRIMARY DENTITION ACCORDING TO
BREAST OR BOTTLE FEEDING

Kyeong-Wook Im, Kwang-Hee Lee, Ji-Young Ra, So-Youn An, Yun-Hee Kim
Department of Pediatric Dentistry, College of Dentistry, Wonkwang University

The purpose of this study was to investigate the tooth surface caries patterns in the primary dentition accord-
ing to breast or bottle feeding. The subjects of study were 815 children, 36 to 71 months old, in Iksan, Cheongju
and Ulsan cities. The caregivers of the children were asked which they fed between the breast milk and the in-
fant formula during the 1st year after birth and the duration of feeding. There was no significant difference in
dmfs between the breast milk group and the infant formula group(significance level 0.05, same below). Tooth
groups, tooth surface groups, teeth, and tooth surfaces which had significantly higher dmfs in the breast milk
group than in the infant formula group were upper anterior teeth(tooth groups), upper incisors buccal and
proximal surfaces(tooth surface groups), upper incisors and upper second molars(teeth), upper central incisors’
buccal and distal surfaces, upper lateral incisors buccolingual and proximal surfaces, upper 2nd molars lin-
gual, proximal, and occlusal surfaces, and lower 2nd molars buccal and distal surfaces. In the breast milk
group, tooth groups, tooth surface groups, teeth, and tooth surfaces which dmfs significantly increased as the
duration of the feeding increased were upper anterior teeth and upper molars(tooth groups), upper anterior
teeth' s proximal surfaces, upper molars buccolingual, proximal, and occlusal surfaces, lower molars proximal
surfaces(tooth surface groups), upper anterior teeth, upper molars, lower 2nd molars(teeth), upper anterior
teeth' s proximal surfaces, upper 1st molars buccolingual, proximal, and occlusal surfaces, upper 2nd molars
buccal surfaces, and lower 2nd molars mesial surfaces(tooth surfaces). In the infant formula group, dmfs in-
creased after 3 years of feeding, but the difference was not significant. Caries prevention is necessary in case of
breastfeeding more than two years.
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