—

Journal of Korean Society of Dental Hygiene

orgnaice IRAG0} Q017| AT BEA: IUHLLHTE

A0} ALHN A2 2

HMICHSH ol atrhot Q15 K| S8 O|E 2 SHMIE

Association between breastfeeding and early
~ childhood caries: analysis of National Health
M Insurance Corporation’s oral examination data for

Check for

=== infants and toddlers

Received: February 19, 2021
Revised: April 07, 2021
Accepted: April 09, 2021

Yoon-Young Choi
Artificial Intelligence Big Data Medical Center, Yonsei University Wonju College

Corresponding Author: Yoon-Young Choi, Artificial Intelligence Big Data Medical Center, Yonsei University Wonju
College, 20 Ilsan-ro, Wonju, Gangwon-do, 26426, Korea. Tel : +82-33-741-0238, Fax : +82-33-741-0238, E-mail :
dencyy@naver.com

ABSTRACT

Objectives: The aim of this study was to investigate the effect of breastfeeding on the occurrence
of early childhood caries in Korean infants and toddlers. Methods: Data on oral examinations of
infants and toddlers of the National Health Insurance Service were analyzed. The study subjects
were children who participated in both the first, second, and third oral examinations and the first
general health examination in 2008-2017 (n=142,185). Based on the responses to the questionnaire,
the subjects were classified into breastfeeding, formula feeding, and mixed feeding groups. The
participants were monitored for the development of early childhood caries in three sequential oral
examinations. Results: Based on the oral examination results conducted at 54-65 months old, the
decayed-filled teeth index of the breastfeeding group was the highest (2.03+3.08), followed by
the mixed (1.9613.03) and the formula feeding groups (1.8212.91). The Cox proportional hazard
regression model including all the variables showed that the risk of developing dental caries was
significantly lower in the formula (hazard ratio [HR], 0.85) and mixed feeding groups (HR, 0.91)
than in the breastfeeding group. Conclusions: Breastfeeding children have a higher risk of early
childhood caries; therefore, oral hygiene education and regular dental check-ups are necessary.

Key Words: Breastfeeding, Early childhood caries, Infants and toddlers, Korea

Mol: B2 £9, HROL, R0P7| PAIE, 313

J Korean Soc Dent Hyg 2021;21(2):119-28 https://doi.org/10.13065/jksdh.20210012 pISSN : 2287-1705 eISSN :2288-2294
Copyright © 2021 by Journal of Korean Society of Dental Hygiene. This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/4.0)



120 - J Korean Soc Dent Hyg 2021;21(2):119-28

M

=

[

Qfob7]o] e AlobEl F9I AL B AL 2 S, o) = SuhE oryFietE Teislo]
9lo} 3202 7174e AR Wdel 7)27} AcH]. 39 1

2 0|A| B2 o] Al7]0} 7iet 7o) YAO] TS AsHe Tl FRt Qloleka &4
[2). S5 Slofis 2] wigto] Ajlel A]7|o] 28 7487do] B okod Slofaol ofoj 4
o ol Tz B 2]

froke] AAjalet= xjohe-A] gt WrlsHA| HRis|of AR, +REFEH ok ] A5l plxl= 9%
Aol wishA 2G5 3k 73 9-frot
7] 9-4]0] t o] WAgicta Bk A3 9l Sl wh, %‘%ﬁ— AolAl = Wil Aee HiiTH1012]
AlElotollA 354 obs2 tvd o= ZAR Odwlﬂi—t—ﬂw‘%—’%?r Aol PAFARAIAIS eto] 327435
02 ZANRe] 533462 0HEI[10], F0| B2 ATl 227759] 184871 oFs-S ZARE
23} Bf-folld folr] 94 FEE0 H SR HAsHIeH1]. 2- HH T obga o= At
Ao ZARRE Al obgo] Zffoll vlsl chid 9413 9iglo] sull ki Bughut gl
H12]. SPAIRE=oll A AlRYe E The itolite fa-Rot Al ehe] 4] ol fofet Aol
7 lth= 28 21511 1[13], Roberts 5 [14EvA}OP AEE U™ b ek o7 AdRgdtollA o]
S AES ST ATt A o] o] iR 7hsAdol glom, 53] ok T o= Al
she Aol P AAlEE A5 o A ‘140 AP UEE. 201413 o] B8] ool =
R FIRAL 2155 BEsto] Efafre] 2|okeA] fHi &) ZANGARrol Hlsl B il Bargh
B 9lek. gh=te] B0l Hole] 3 shuel SR eAE 28t OHOPI SFAIRE, 1-34]f] sig
= TPARe] 7t HI A ARch= HHn=670), FAZARR QIRAS BT 4 Qirhe ARbde] 921
olof] ke thiEshs B0 8A 9| Hu|o|ElS 2-83lo] -Relet fol] 9415 Alole] UrdS
mjefsh= 27HQl A7t e st

ﬂJl
r2
—LJ
e
2
i)
P
T ol
%
=
rr
R
u
%
ot
iih)
rfu
tlo
ry
=
30
I-N

o)

Se] S HY Bl okl ikl 713 JelS slefsln We] oy 2 2718712 9
3 20085} ok 7R B THAL AL O P[15] 3 sl o 301 obso] FAS

S T2 A RIS Sl FUA AT T AR S Heo 2 hpno] 35
EA2E 75510] APAER A FoHv, Bol AT SHE titko] GRolr}ol 241S =Tk Aol
oA 9l oS oJn) gl ATAIRED B 4 9lck S0k SAxJok S2xlo}, LA lol 5o} 747
A 73} ojol 5147, Alolth, Xm1207) 7 5 50) 7l defol chet ARt A7 ALerA
B mRuo] lo] fob] $415 BALY) 7o) AR il 7h7Hsom, % 35jo] 21 7L
AJes}7] ujgo] ZEE Q17 A} 71531, olol 2 A g0l A AR S ol@slel 8t 6
ofollA] 4R} frob] 9415 ol B3| e AR, Gopr] $AIS oS A 31 oot
o] 747 27 Wb uilo] 7|2 AtER BstAt gk

https://doi.org/10.13065/jksdh.20210012



ra

Ik

HAAl=

S0l Al ot 1ZIAIARI 71737 T8le 747K 3812 % 108l0) Z4Klo] ol ol A,
Ui 2 2 FRALE A2 ST N SVHY S SR ALSA 9 59
ob IR AEl, THALTA ST wlelslo] FRARE 2710] WHSH= Zlo] 770 72 g, 7
BRSSP PUTIY S SAIsHE 2 BA 02 i) FUNFRP TR M-8}
Holo] A7 502 918 FRot 7477 AHEe) Ak 3l sl civgte] QI PAISHE B, o) 7)ol
Vol A g3t glck Aol EEEE Bgoli o) migke Aastelant ol 14 474

Ao A2 E A PEE BEYARE AL,

I 0\1

B
108

<

r
¢)

_4

D
r

kAL

£ Q7o) BE A2EA 2 A7IPEe A78eAolg]Usle] 5202 Wol SIS T(RB No. POl
202002:21-002), |3}l 22+ 2155 ARSIl o B R mRAF AR F0] 212 A lrk 20082017 =
ofl 12}, 22k, 32+ -fob Xt 134 A-Rok AR (YT 467 Lol 47l B Zofgh -gotks ot
07 519l on, E Aol ARgEH= 4ol AZZto] EAflsks 92 Aol 2EH O ® 142185 S
tho 2 sigick

HA
30 LT*E-|DO:|

= —TLOHH *}ROP— A H'J; = rEH, dE, SYEE, 7HAS, 24 Al nlsot of 7, 979 S
1= ] =]
H

i B B Y =
49 2 A Sl 7 S 7o 3 RIS B IE%%% R
%A, Aefzt ojR x|ztelrte] AAZATE Hlgro 2 ‘94 HE! Fjderor 5%—3}931:}. SEITN
A =

2 Qol7] A2 v o B2 Ws|dw, chARISe] 131, 211, 33 A0 M) LA ARG ASE
22 Pe1QIT). B3 33} AN ATIS Hlgko 2 A% 97|47} 09l e} oAl o%;%
seict

4. N2 2M

tidAte] E4dof e ol | A5 RS ERIsH | ffsl ZholAlmdd S ARSIt =2 = s
ol ABERAAS7E BhEEE wEA] o 2 FRIsIIN, YUt et xlolE Hlwsk] 2fs]
Kruskal-Wallis 472 Al3¥5t3 o, AFA7S 2Jall Dwass, Steel, Critchlow-Fligner ¥-2 2-85}{ct.
T FEPE ol | 94T ol S nIAEAIE 2 HIEH Y i]ﬂ-EJﬁ'(COX proportional hazard
regression)2 £31| 737451, $&H|(Hazard ratio, HR)2} 95% A2 717He AFE3519Ict T E Q) AJH

EH”X]‘—J S/ = H7gsto] x|oke-Alo] el wi7hx] A= AR Eol 4 85i3ith 2E S

A2 SAS 9.4 (SAS institute Inc., Cary, NC, USA) Z2 1348 ALS51%1 o SAIA §o)452 0.052 A
é?—?}m‘:}

3

https://doi.org/10.13065/jksdh.20210012



122 - J Korean Soc Dent Hyg 2021;21(2):119-28

A4Zq

1. AR S4T Q0P| SAF

3 FAANATE B0 2 ATUYAE PABB RIS 021 B9 1 o4 B9 T2 5
of Aubel SAje] HIES vlwst Ak ha T UrkTable 15, $AAB A7} 1 ool Aol
}oH51.0%)2] FE7} 01o49.0%)ell B]8} 7] LERE(p<0.00D), EYAEE 20123400] 713 Bk,
747 do] SF, F3F, B AL SARRAN4TL 02 AR ool 490 Barb e e
W, B, ' B9 SAFERAANET 02 290 B} o S| UetAet SAH 02 folat
Aol P gITHp=0.054). ZAT ol Ol 2, 941 FEH ol 2!, 1:2) 14 oh ), 4D 0
U9 90l SAFURAA47H L o141 ST} ] 5 et D347} 2:380, 48] o)
799k S8 AT} 181, 2387, 48] o) %9, T2 Ae) BH Hrt B, IR HS
oA LA RAAI47H 1 ogR) B} B 3271| Lhebtthpe0.001). SAE 312147} 091 ol

ol

ER2 40.9%S 2AISH RE, @A AR A7 ool o= 45.5% 2 B 52 225 2
AHpP<0.001).
2. el WE LAFERKIX|

33} 3737379) 212 B4 A<Table 2, 43 ol 42 44 1 A
(2.03:3.08)°0] 713 £3k1, EF4-8-H(1.963.03), ZAIR-2(1.82:2.91)
13, 23} 77370210] Aol = Bg4-g20] B SAHBEHA47H H
A U7 A EIITHp<0.001),

3. %0}7I-?-¢l LEof cliet Jgqel

o s vlelel ) 817 ArkTable 3, TF30] %904 k7] $Alo] whid 7Hs4o] 7 Lt
Ewcr o}, 201354, 74745 B, AT ol 9, 9418 FTlols ol o, 229l 3147 ol 2, 3
338 ‘Lﬂ’ RV 314 48] o, S8 A4 48] oY, AeRdR LY, SRde e

%&_E—t— LR

0 2 LERITHp<0.00D).
T ZA§4-520] 7}

mr H> 4>

o] éﬁh HE WSS SIS A H|E|9E ﬂﬂioﬂable oyl ] gl s KR B |
FALERZE Q401 9ot vl wahd ‘HE FiH eabel 0] Fu|7t 2k} 2.13(95% CI: 2.09-2.17)x}
68(05% CI: 2.62-2.73) 2.2 UepL} 2 A1) Aii45 o] 714 2 9)3dH|2 H Q) 493 gjo] uf2
0 2= ZA|-RHHR: 0.85; 95% CI: 0.84-0. 87)LL Z3H49H(HR: 0.91; 95% CI: 0.890.92)0] =&
ftoll Hlal fot7] 9415 Y 71s/d o] -2 0 2 UERSTHp<0.001).

N

of,

;l)

https://doi.org/10.13065/jksdh.20210012



Table 1. General characteristics according to early childhood caries Unit - N(%)
Characteristics Division dft=0 dft=1 D
Sex Boy 28,768 (49.2) 42,698 (51.0) <0.001
Girl 29,677 (50.8) 41,042 (49.0)
Birth year 2008 738 ( 1.3) 1,108 ( 1.3) <0.001
2009 7,858 (13.5) 11,370 (13.6)
2010 12,883 (22.0) 17,563 (21.0)
2011 15,718 (26.9) 22,517 (26.9)
2012 18,412 (31.5) 26,991 (32.2)
2013 2,836 ( 4.9) 4,191 ( 5.0)
Household income Low 4,944 ( 8.5) 7,318( 8.7)  0.054
Middle-low 3,840 ( 6.6) 5,741 ( 6.9)
Middle 9,303 (15.9) 13,361 (16.0)
Middle-high 21,334 (36.5) 30,224 (36.1)
High 19,024 (32.6) 27,09 (32.4)
Premature baby Yes 2,365 ( 4.1) 2,976 ( 3.6) <0.001
No 56,080 (96.0) 80,764 (96.5)
Discontinuation of bottle feeding  Yes 49,910 (85.4) 70,99 (84.8)  0.001
No 8,535 (14.6) 12,744 (15.2)
Regular tooth brushing Yes 54,104 (92.6) 76,796 (91.7)  <0.001
No 4341 ( 7.4 6,944 ( 8.3)
Tooth brushing education Yes 34,191 (58.5) 52,656 (62.9) <0.001
No 24254 (41.5) 31,084 (37.1)
Daily snack intake None 3,773 ( 6.5) 3,715 ( 4.4) <0.001
1 33,913 (58.0) 46,245 (55.2)
2-3 19,358 (33.1) 31,384 (37.5)
>4 1,155 ( 2.0) 2,040 ( 2.4)
Unknown 246 ( 0.4) 356 ( 0.4)
Daily drink intake None 28,813 (49.3) 37,752 (45.1) <0.001
1 25,860 (44.3) 39,627 (47.3)
2-3 3,191 ( 5.5) 5475 ( 6.5)
=4 9 (0.2 215( 0.3)
Unknown 482 ( 0.8) 671 ( 0.8)
Dental plaque Good 29,875(51.1) 17,291 (20.7)  <0.001
Moderate 22,930 (39.2) 45,823 (54.7)
Poor 5640 ( 9.7) 20,626 (24.6)
Type of feeding Breast feeding 23,900 (40.9) 38,116 (45.5) <0.001
Formula feeding 21,457 (36.7) 27,074 (32.3)
Mixed feeding 13,088 (22.4) 18,550 (22.2)
"by chi-square test

“survayed at 18-29 months of age

dft, decayed and filled primary teeth
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Table 2. Comparison of dft index between groups Unit : Mean£SD

Breast Formula Mixed « P, Pairwise comparison

Division . . .
feeding  feeding feeding ~ ©  "BFvsFF BFvsMF FFvs MF

1st examination  0.42£1.33 0.21+091 0.29£1.08 <0.001 <0.001 <0.001 <0.001
2nd examination 1.66+£2.80 1.37+2.53 1.521+2.67 <0.001 <0.001 <0.001 <0.001
3rd examination 2.03£3.08 1.82+291 1.9643.03 <0.001 <0.001 0.002 <0.001

"by kruskal-wallis test

“Dwass, Steel, Critchlow-Fligner method

dft, decayed and filled primary teeth

BF, breast feeding; FF, formula feeding; MF, mixed feeding

Table 3. Factors affecting early childhood caries (simple analysis)

Characteristics Division Hazard ratio ~ 95% CI p
Sex (boy=1) Girl 0.95 0.94-0.97  <0.001
Birth year (2008=1) 2009 1.27 1.19-1.35  <0.001
2010 1.26 1.18-1.34  <0.001
2011 1.26 1.19-1.34  <0.001
2012 1.37 1.29-1.46  <0.001
2013 1.72 1.61-1.83  <0.001
Household income (low=1) Middle-low 1.00 0.96-1.03  0.906
Middle 0.98 0.95-1.00 0.086
Middle-high 0.96 0.93-0.98  <0.001
High 0.96 0.93-0.98  <0.001
Premature baby (yes=1) No 1.12 1.08-1.16  <0.001
Discontinuation of bottle feeding (yes=1) ~ No 1.07 1.05-1.09  <0.001
Regular tooth brushing (yes=1) No 1.06 1.04-1.09 <0.001
Tooth brushing education (yes:1) No 0.89 0.88-0.91  <0.001
Daily snack intake (none=1) 1 1.26 1.22-1.30  <0.001
2-3 1.43 1.38-1.48  <0.001
=>4 1.53 1.45-1.62 <0.001
Unknown 1.36 1.22-1.52  <0.001
Daily drink intake (none=1) 1 1.12 1.10-1.13  <0.001
2-3 1.22 1.19-1.26  <0.001
=>4 141 1.24-1.62  <0.001
Unknown 1.02 0.94-1.10 0.684
Dental plaque (good=1) Moderate 2.16 212220 <0.001
Poor 2.72 2.67-2.78  <0.001
Type of feeding (breastfed=1) Formula feeding 0.86 0.84-0.87  <0.001
Mixed feeding 0.92 0.90-0.93  <0.001

"by cox proportional hazard regression analysis
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Table 4. Factors affecting early childhood caries (multiple analysis)

Characteristics Division Hazard ratio  95% CI p
Sex (boy=1) Girl 0.96 0.94-0.97  <0.001
Birth year (2008=1) 2009 1.26 1.19-1.34  <0.001
2010 1.23 1.15-1.30  <0.001
2011 121 1.14-1.29  <0.001
2012 1.30 1.23-1.38  <0.001
2013 1.63 1.52-1.74  <0.001
Household income (low=1) Middle-low 0.98 0.951.01  0.244
Middle 0.97 0.94-0.99 0.018
Middle-high 0.95 0.93-0.98  <0.001
High 0.96 0.94-0.99  <0.001
Premature baby (yes=1) No 1.08 1.04-1.12  <0.001
Discontinuation of bottle feeding (yes=1) ~ No 1.08 1.06-1.10  <0.001
Regular tooth brushing (yes=1) No 1.02 0.99-1.04  0.200
Tooth brushing education (yes=1) No 0.89 0.88-0.90  <0.001
Daily snack intake (none=1) 1 1.19 1.151.23  <0.001
2-3 1.30 1.25-1.34  <0.001
=>4 1.33 1.26-1.41  <0.001
Unknown 1.33 1.18-1.48 <0.001
Daily drink intake (none=1) 1 1.06 1.04-1.07  <0.001
2-3 1.10 1.07-1.13  <0.001
=4 1.23 1.08-1.41 0.003
Unknown 0.95 0.88-1.03 0.190
Dental plaque (good=1) Moderate 2.13 2.09-217  <0.001
Poor 2.68 2.62-2.73  <0.001
Type of feeding (breastfed=1) Formula feeding 0.85 0.84-0.87  <0.001
Mixed feeding 0.91 0.89-0.92  <0.001

"by cox proportional hazard regression analysis
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