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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.
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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) 5741 ( 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) 70,996 (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 BFvs MF 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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