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ABSTRACT

Objectives: This study aims to evaluate the association between intake of energy, calcium and protein and
permanent teeth caries in Korean children. Methods: Research data were obtained from the Fifth Korean
National Health and Nutrition Examination Survey (KNHANES) and 1,274 Korean children within 9 to 12
years were selected as subjects for the study. The DMFT index, nutrition factors including total energy and
protein intake, and degree of calcium intake were identified Chi-square test was performed to assess the
difference of distribution in socioeconomic status, oral health behavior and nutrition factors according to
sex. Multilevel linear regression analysis was performed to identify the relationship between DMFT index
and the related variables. Results: Significant differences in energy, protein and Ca intake were confirmed
according to the sex. Among 10 year-old children who intake total energy less than the recommended had
few dental caries (p=0.058, f=-0.411). In addition, 11-year-old children having protein intake more than
the recommended experienced dental caries (p=0.02, 3=0.588). Conclusions: These results suggest that,
there is significant differences between intake of energy and protein and dental caries among Korean
children. However, further researches is needed to confirm between intake of energy and protein as a
related factor.
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Table 1. Mean of DMFT (decayed, missing and filled permanent teeth) Index in children aged 9 to 12
years in Korea

Age . Estimated 95% CI DMFT index

group population Lower Upper Mean SD

Male 9 163 256570.0 212207.2 300932.8 0.77 0.12
10 165 297709.6 243172.6 352246.6 1.18 0.15

11 160 305197.3 244893.7 365500.9 1.26 0.14

12 181 371062.4 303393.0 438731.8 1.75 0.27

Female 9 147 235161.2 190049.6 280272.8 1.06 0.15
10 166 298184.7 246336.3 350033.1 1.12 0.13

11 151 271934.1 2221949 321673.2 1.40 0.19

12 141 280809.0 223246.7 338371.3 2.31 0.23

*Value presents unweighted frequency of subjects
CI: Confidence Interval

/8 Aol i A dAte] Aol mE AE A GRS EAE] A9 94 o 0.77
70, 104101 1.1871, 1141914 1.267] 1=]1 124]00= 1752 *hqw_i T2 dAgoA A
BTAT7HEAIL, oJok=1.067H0l14 2.3171 2 LR 4ok B 3lti<Table 1>. @A} o2} o s
W Aol Fobzlol wiet A8 YT A 57 ML A Bk E9H T 1041
Alelstal BE AggelA] ofzlotao] datolksel visl Bt A9 IR =8k

A0l CH2 911 AL ZHA 2919t IUZBS 291 U R0l 2
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uA A3, Al Sl el Tt 9-124019] oFa-2 AgHof| thE Folgh Alo| & 2RIT 4= ATt
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Table 2. Distribution of Total Subjects According to Gender and Related Variables

Total 9 years* 10 years* 11 years* 12 years*
Variables Male Female
N N p-value* Male Female p-value* Male Female p-value* Male Female p-value* Male Female p-value*
(]
Living Urban 582 84.8 443 842 0.826 873 840 0503 850 845 0921 843 86.1 0.728 834 8.0 0.795
region Lural 86 152 90 15.8 127 16.0 150 155 157 139 16.6  18.0
Household 55 99 50 134 0291 110 133 0550 73 146 0049 151 100 0591 7.1 156  0.194
income
(Quartile 2 185 30.7 164 30.5 380 297 274 347 27.8 321 30.8 250
group ) 3 228 335 217 344 31,5 346 359 306 329 377 336 352
4 201 258 165 21.7 19.5 224 293 20.1 242 202 285 242
Type of National
health health 646 958 580 928 0.079 96.0 914  0.137 974 929 0.033 929 929 0997 969 940 0278
insurance insurance
medicaid 23 4.2 25 7.2 4.0 8.6 2.6 7.1 7.1 7.1 3.1 6.0
Frequency =2 513 784 412 688 0.001 765 732 0547 867 729 0.006 779 676 0070 73.6 61.8  0.095
of daily
toothbrushing =3 156 21.6 193 31.2 235 268 133 27.1 22.1 324 264 382
Energy <RDA 324 484 386 65.1 <0.001 487 763 <0001 502 658 0.011 43.1 703 <0.001 510 498 0.872
intake =RDA 345 51.6 219 349 513 237 498 342 569 297 49.0 50.2
Protein <RDA 25 44 50 89 0.014 46 111 0.080 52 97 0134 42 108 0.064 3.8 4.1 0.891
intake =RDA 644 956 555 91.1 954 889 94.8 903 95.8 892 96.2 959
Calcium <RDA 538 81.6 533 8.5 0.007 831 914 0052 850 884 0364 744 84 0010 8.6 8.2 0.590
intake =RDA 131 184 72 115 16.9 8.6 150 116 256 116 164 138
*Values present weighted percentage (%), by chi-square test
RDA: recommended daily allowance
3. AYE QU AR BAIA 201ut LAHTAS 29I
A FAAA] O Fofet G T 280 SRS | fIal] Q1 ARR] AAANARL, A7
PER, FUPANE BT Telslel Pl 4NS 7ho] JeEe RAY SRS AAskct
<Table 3>
wroAle] 974 A A4 24 A, ot ololel Ml S E G7A A4 A A
& BOTp=0.071, f=0317), 7H450] £:& o AR §] oF5o] £.50] e AFAR §] o5
o A7 GFA5710.581 71 EQITHp=0.045, £=0.581). T 104] THAAIS A5 Aujof A=
PHF ko 2 F o |RE HFIoke obsol B W2 SAEE STARATE 7= AdE HA
th(p=0.058, £=-0.411). Tt 11Aol|A= 5l Thaldl A F{ o] dd W= m|eiel ofo] 21743
G257 0.588 7} ITHp=0.02, B=0.588). T 124] O5-2 71741E B Go] 7R
ofgo] o= o Q1 ofFe] Hlo A1 A $7F A2 7 FS HAHp=0.095, £=-2.047).
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Table 3. Predictors of DMFT index According to Socioeconomic Status, Oral Health Behaviors and Nutrition factors

9 years 10 years 11 years 12 years
Variables Subgroup 95% CI 95% CI 95% CI 95% CI
pvalue* [ ——— pvalue* f —————— pvalue* f ——————— pvalue* f ——
Lower Upper Lower Upper Lower Upper Lower Upper
Gender Male 0071 -0317 -0.66 003 0622 0092 -028 046 0476 -0.169 -0.64 030 0315 -0.384 -1.14 037
(Ref: female)
Living region Urban 0434 0238 -084 036 0668 -0.171 -0.96 061 0190 -0572 -143 029 0669 -0314 -1.76 1.14
(Ref: rural)
Householding
. + 0.045 0.581 0.08 1.08 0438 0392 -020 098 0764 -232 -126 079 0.808 0.182 -1.03 1.40
income
(Quartile group ) 2 0471  0.04 0.90 0.206 -0.28 0.69 -.022 -0.59 0.54 -0.268 -0.86 0.33
(Ref: >75%) 3 0427 0.02 0.83 0314 -0.14 0.77 -249 -0.79 0.29 -0.008 -0.85 0.84
Type of health National
insurance health 0.155 -0.540 -1.29 021 0.179 -0462 -1.14 021 0379 -0.626 -2.03 0.77 0.095 -2.047 -445 0.36
(Ref:medicaid) insurance
Frequency of daily
toothbrushing =2 0975 0.006 -035 036 0.162 -0329 -0.79 0.13 0348 0251 -028 0.78 0.220 -0.702 -1.83 0.42
(Ref: =23)
Energy intake
<] - - - - - - -
(Ref: ZRDA) RDA 0.565 -0.114 -0.50 028 0.058 -0411 -0.84 0.01 0632 0.120 -037 0.61 0.804 -0.085 -0.76 0.59
Protein intake
<] - - - -
(Ref: ZRDA) RDA 0217 -0.380 -098 022 0467 0249 -043 092 0020 0588 1.08 0.09 0456 0.643 -1.05 2.34
Calcium intake
<] - - - - - -
(Ref: ZRDA) RDA 0.890 -0.061 -0.62 050 0284 -0.146 -0.66 0.37 0612 0.152 -044 0.74 0852 0.081 -0.77 0.93

*by linear regression

T divided in 4 group by quartile following as, 1: 25% or less , 2: 25-50%, 3: 50-75%, 4: 75 and more percentile
The value presented as the number of decayed, missing and filed permanent teeth (DMFT index)
CI: Confidence Interval, RDA: recommended daily allowance
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