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Nutritional Status of Korean Toddlers: From the Korean National
Health and Nutrition Examination Survey 2007 ~ 2009

Young Ho Kim, M.D., Sun Gun Lee, M.D., Shin Hye Kim, M.D., Yoon Ju Song, Ph.D.*,
Ju Young Chung, M.D., Ph.D. and Mi Jung Park, M.D., Ph.D.

Department of Pediatrics, Sanggye Paik Hospital, Inje University College of Medicine,
*Department of Food & Nutrition, The Catholic University of Korea, Seoul, Korea

Purpose: The aim of this study was to investigate the feeding patterns, use of dietary supplements, and
nutrient intake of Korean toddlers.

Methods: We used data for 930 toddlers who participated in the 4th Korean National Health and Nutrition
Examination Survey (KNHANES) from 2007 to 2009. Feeding patterns and use of dietary supplements
were assessed using standardized questionnaires, and nutrition intake was assessed using the 24 hr recall
method.

Results: In 2007 ~2009, 48.7% of toddlers used dietary supplements. Most parents (95.4%) initiated a
regime of dietary supplements for their children following the advice of friends or relatives. Only 0.4%
of parents followed the advice given by their doctors for dietary supplements use. In the survey of nutrient
intake for toddlers, the prevalence of inadequate calcium intake was 53.9% for subjects aged 1 year, 55.2%
for 2 years and 65.6% for subjects aged 3 years. The prevalence of inadequate iron intake was 52.0%
for subjects aged 1 year, 48.7% for 2 years and 48.4% for subjects aged 3 years. In the survey performed
on feeding patterns of toddlers during the infant period, mixed feeding accounted for 57.4%, breast feeding
for 32.2%,and formula feeding for 10.4%. Sixty-five percent of toddlers began weaning between 4 and
6 months.

Conclusions: This study indicated that a number of toddlers were at risk of inadequate calcium and iron
intake. The role of professionals in counseling for qualified dietary intake and dietary supplement use
is therefore necessary for Korean toddlers. (Korean J Pediatr Gastroenterol Nutr 2011; 14: 161~170)

Key Words: Breast feeding, Dietary supplements, Nutrient intake

A 20119 59 6%, 4 120114 68 219, 21 120119 6% 23Y M =

AQQA A} v, 139-707, AEAl =0T AAITE 761-1
AAHE . GAME I Lobd 4wt
Tel: 02-950-1075, Fax: 02-951-1246 gdLol7|= A4 F F¥E n|E3) XA nE
E-mail: PMJ@paik.ac.kr

161




162 * ChEtAopAsty| A usts|X| & 14 A K 235 2011

£ 714 “01714 b
of7]19] ZnhE A5 /l %%ﬂ T A
7w Fastt.

F Felvete] AAH A S48 Astz 9
o}o] AAku} wkehol] tak HAlo| LolA . Q) Fof
A = QIEY 59 ofg] JE wiAE Sate] @
ofe] ofok & o] froll that 2| A4o] Kol ulz} ofd
ofl ulall froke] ol-fAe HIE3 4ok = el A
AF I Slgs o]A Y AFEE Este] AT < 3
oY gt Lokt 9 Abg wlRd 982l g 9
& &9 BT v AlRHoln, F2 kg7t A
Tk AQlE Bok wlHEH Q] ARl oEsta 9lof?
o]

PAAG JPTF HolBFA FRUG ol
o

_4

CH & 3 B
1. CHA

2007 ~2009417}A] Zul A 7}k ok = Afo]] ol gl ul |
Al o] 4 = 311] 0]&}9] o]—

2. A} HhH

:17‘1_ 2007 ~2009¥ w9l A7}dokzALY] o5
2 29 2447} wm}ou o 4EHAZ
Sl st
EY L) x]o]AJ_AZ/\]._. A1 AE z AL}
hEi*} aela 7H°1Hﬂ 24*]{ 34 24
FAA=AR 245 2, 53] ol 4

> °

N, > l"l'ﬂ'-

o v
LU fu o 2
= o:L i o

&

s o 2

o 1>
froeel o

of 4
Ho
[}
o
>,
oX
ll
N
_>,:
m
=
FU oy
> J
>
O
ok,
_E’L
_&
e

7] 24417 3R 9] Az AR 1Y ellgA], v
B, #1459l oo 4 %
Mg AT AEe] doka A3 delE 47t
7] {18l 20101 AR gt
o]-g-3ste] H7tst3ict.

=gl ok AH Ve iﬁ‘ﬂ‘ Jawk A7 A3,
T AT Y A3 AFFeE AL, o] F
vl 43 71 ollvA :La] 57 " (Estimated Ener-
gy Requirement, EER) 2.2 A5}l 9] on], 1 o]2]o]]
A2 7k o] Fo3 3t JdLe HF oA
7] H]&(Acceptable Macronutrient istribution Range,
AMDR)% AASAL Qlet. & Aol A= olvA A3
WA AFeR A AL FHEE ALY, B
sz, ©hd, A -l tialiAl= ollvA] 4 vlE2 o]
atgiom, vlell A, vlERs] C, Elopdl, gl el
ZHg, ¢, o] 7w i Acke] Aubell sidsh= A

S AT Har 2 THEst-



21915 Q| : Nutritional Status of Korean Toddlers ¢ 163
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1. YEX9| EZ

AF S F 930" o & Jol 499 (53.7%), oJo}
431" (46.3%)0] Atk H4t thol&= 2.0+0.841Z 7t 1A
(12~23719) 32.9%, T 24|24 ~35714) 33.3%, ot 3
A36~47702) 33.8%%th F AT 13.6+2.6 kg,
A AL 90.6+8.6 cm, T A2 A S(Body mass
index, BMDE 16517 kgm’ Atk 2424 24 A%

Table 1, General Characteristics of Participants (n=930)

Characteristics  No, of cases (%) Mean+SE Range
Age (yrs) 20+0.02 1x3
1 306 (32.9%)
2 310 (33.3%)
3 314 (33.8%)
Boys/Girls 499/431
(53.7%/46.3%)
Weight (kg) 136+008 7.0~304
Height (cm) 906+02 711~1123
BMI* (kg/m?) 16.5+0.05 11.9~25 1
Birth weight (kg) 33+001 21~48
Birth length (cm) 509+0,09 328~640
NSVD T/C-sec’ 586/344
(63.0%/37.0%)

*BMI: body mass index, TNSVD: normal spontaneous vaginal
delivery, TC-sec: cesarean section,

< 3.3%04 kg, =4 A 1 50.9+2.8 cm, A &
ko] Al ZAA v)EL 63% W 37%YtH(Table 1).
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B S8 7170 HE 103:7.009 2 6709 w]uto]
31.5%, 6~ 127114 9] 31.3%, 13~ 1871€2] 26.2%, 19~
2470 o] 88%, 247D o] Ao 22%t} BG4 7|
7He H 14.1+ 7370909001 670 m|ato] 14.6%,
6~1271490] 26.8%, 13~ 187H9°] 36.3%, 19~247H4
o] 17.6%, 247NY o] o] 4.7%ch o] &AL 2zt
A 715 H 6.622.5NE 2 H5t 4/ vlito] 24%, 4
~67MLol 64.5%, 7~1170L 0] 25.0%, 12704 o] 4 o]

Table 2, Feeding Patterns during Infant Period

No. of cases %

Feeding patterns

Breast feeding only 299 322
Formula feeding only 97 104
Breast and formula feeding 534 574
Duration of breast-feeding 103+0.2
(month, mean=+SE)
<6 months 216 315
6~12 months 215 313
13~18 months 180 26.2
19~24 months 60 88
>24 months 15 22
Duration of formula-feeding 141+02
(month, mean+ SE)
<6 months 74 146
6~12 months 136 268
13~18 months 184 36.3
19~24 months 89 176
>24 months 24 47
Age of introducing weaning 6.6+0.08
(month, mean+SE)
<4 month 22 24
4~6 month 599 645
7~11 month 232 250
>12 month 75 8.1
Age of introducing bovine milk 149401
(month, mean+SE)
<12 month 58 6.6
12~17 month 624 711
18 ~24 month 160 18.2
>24 month 36 41
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8.1%ch A5 A2 A7 5t 14.0+4.970€
2 37 127049 ulibo] 6.6%, 12~ 17/0L0] 71.1%, 18
~24709 0] 182%, 24704 o|Ao] 4.1%%tH(Table 2).
B82S o)A ® FI)E 42.1%7} Efeko] B
ghal gglom, fF HE ullFell 15%, A Y wiell
6.9%, ‘Anl 77} wiTol’ 4.8%, ot7] 77 wgoll
43%, ‘ol A ZA] BF-E Hol A 1.4%, ‘EFKHct
Bo7t o b3 S04 06%, 0L o] &
0.1%oldch o] A& st WS AR Ytk

90.9%, ‘E-grHoz Helth 9.1%ch
3. MO[ESH M3 Aef

gt & o] Ao|BEAE B8t Aol e ot
T 48.7%2m ut 1419 35.9%, 7t 241¢] 53.5%, ©t
3A19] 56.4%0M4 Ao HFA| 58 ZFo] Shrka 73l
ok g3t A HolBFA ] T ulemlmvlZ
A7F 353%% 7 Wk AAA 14.2%, 25 8.2%,
A BHzA 42%, 2} 2.0%, ZEEE X~ 08%T
olAdtt. Ao|RFAE F&stAl | F7le AH oy
A7} AN A 7L 954% 2 A|Y wokar xpAle] sgho
2°0.7%, ‘A7) ANA 04%, ‘A7F A4 04%
9t} (Table 3).

4. YA M3 A

1) MEFEOl AUYA ME[: AU HF oA 4F =k
2 1A, 24, 34 27 842.4 keal, 1,023.1 keal, 1,168.8
keal3ich. 99 Ht Br3bE AFH S 14 1322 g, 2
Al 166.7 g, 3M 1926 g, B 7 A A= 1A
304 g, 24 350 g, 341 392 g, YU HF A AH ke
1A 21.7 g, 2A4] 24.1 g, 34 27.0 g& 2 d&o] Z7}5toll

13.7, 34 66.4 : 202 : 1342 d7d¥ 4 HF Hesk
of] ujal ghulA o] vl oF7F A3lskalaL, Ae v
T 9ot €9 B vlEml A A3 14 387.1
wg 24 3476 g, 3M 3732 gl B FH A Aask
o] o]l 3 wlElR] C HF = 14] 49.7 mg, 24 54.8
mg, 34| 62.2 mg, ElopRl AF 2> 14] 0.6 mg, 241 0.7
mg, 34| 0.7 mg, 2lEFeh] A3 =2 14] 0.8 mg, 241
0.8 mg, 34 0.9 mg® BF 34 HF D2 o|Fo[3]

Table 3. Use of Dietary Supplements among Korean
Toddlers (N=930)

Toddlers in Korea
who use
supplements (%)

No. of cases

Use of dietary supplements

Yes 453 487
Age (yn)

1 110 359

2 166 535

3 177 56 4
Type of dietary supplements

Vitamin/Mineral 329 353

Probiotics 137 147

Bovine colostrum 76 8.2

Growth promoting 39 42

supplements

Chlorella 19 20

Propolis 7 08

Others 27 29
Motivation for using dietary supplements

Advice from relatives, 432 954

friends

My own decision 3 07
Advice from pharmacist 2 04
Advice from medical 2 04

doctor

Advertisement 0 0

Others 14 3.1

ol 9 it 2w AHTEFS 14 4253 mg, 24] 4032
mg, 34 400 mgo 2 1A, 2419 AHHFS =4 HF
2 Q2 390 mgHh kot A9 A 24 o
T B 470 mghoh Ak & AAFH 2> 14] 592.3
mg, 24| 663.4 mg, 3A] 718.5 mg, - 14] 5.5 mg, 241
59 mg, 34] 6.1 mge & 4 He ok o]deldd
(Table 4).

2) OILX] MY d|S0f 28 CHEAYA M3 "Ik
H3HE ] 1~ 340 o frofoll tig B3z <] ol A
A vEE 55~70%2 14 49.7%, 24| 51.9%, 34
532%7F AR vlEg AFska ddch AA wlgEo
ol st Aol 14 27.3%, 24 34.8%, 34
359%% Aol S7tgtell wtet ulgo] fostAl St
3 FAE 29hp <0.001).

chA o] ol 2] A7 vlE 7~20%% 14 91.8%,
24| 97.4%, 34| 952%7F AR vla AFHSAL 3ol o
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Table 4, Daily Nutrient Intakes of Korean Toddlers according to Age Groups

Nutrient DRIs* (1~2 yr) DRIs* (3 yr) 1 yr (n=306) 2 yr (n=310) 3 yr (n=312)
Energy (Kcal) 1,0007 14007 842 4+11.0 10231113 1,168.8+13.2
Carbohydrate (g) 1322+18 166.7+19 1926+22
Protein (g) 304+04 350+04 392+05
Fat (g) 217+04 241404 270+04
Vitamin A (g, RET) 200° 230° 3871+17.8 347 6+152 3732+105
Vitamin C (mg) 30° 30° 497+16 548+18 62.2+20
Thiamin (mg) 0.4} 0.4} 0.6+0.01 0.7+0.01 0.7+0.01
Riboflavin (mg) 05 06 0.8+0.01 0.8+0.01 09+0.01
Calcium (mg) 390° 470° 4253+10.6 4032+87 4000+83
Phosphrous (mg) 350’ 350° 592.3+9.4 663.4+85 7185+97
Iron (mg) 48 5.4 55+0.1 59+0.1 6.1+02
Percent of energy (%)
From CHO 55~70' 55~70" 62.9+0.3 654+0.3 66.4+0.3
From Protein 7~20" 7~20" 227403 208+0.2 202402
From Fat 20~35' 15~30" 145+01 137401 134+01

Values are Mean+SE, *DRIs: dietary reference intakes, TRE: retinol activity equivalents, TEER: estimated energy requirement,
‘EAR: estimated average requirement, ' AMDR: acceptable macronutrient distribution range,

Table 5, Proportions of Toddlers Whose Macronutrient Distributions are Inadequate, Adequate, or Excessive

AMDR* AMDR* 1 yr 2 yr 3 yr +
[0)
% of energy (1~2yn (3 yn % % % P
From carbohydrate 55~70 55~70 <0.001
<55 230 13.2 109
55~70 497 519 532
>70 273 348 359
From protein 7~20 7~20 0.007
<7 03 0.7 10
7~20 918 974 952
>20 79 19 39
From fat 20~35 15~30 <0.001
Less 42 4 481 260
20~35/156~30 48 4 477 63.8
More 921 42 10.3

*AMDR: acceptable macronutrient distribution range,

29 frobk A wlge AdFsk ddch

1~2A] dfrote] 79 oﬂdxl A4 vlE 2
35%, 3MIE 15~30% % A v|EZ AF st 9“
H]-go] 14] 48.4%, 24 47.7%, 34 63.8% At} AHH-S
A4 vlg ok A AH s vlE 1~24000 vl 3
Al frotell A f-2skAl A sdck(Table 5).

3) W URYS 0|8 HIEMI H F7|1=e MFE
YL vkl ALl A5 1Al fobe] 40.5%, 24 34.8%,
3A4] 35.7%7F B LR AA AFska A,

Tp from chi-square test by age group.
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T DagFHoh A A sk glslon, A 14| frot
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Table 6, Prevalence of Toddlers Whose Nutrient Intakes Were less than Estimated Average Requirement by Age Group

EAR* EAR* 1 yr (n=306) 2 yr (n=310) 3 yr (n=314) +

(1~2 yr) (B yn % % % P
Vitamin A (g RET) 200 230 405 348 357 0.012
Vitamin G (mg) 30 30 467 429 334 0.012
Thiamine (mg) 04 04 36.3 229 143 <0.001
Riboflavin (mg) 05 06 327 245 296 0.078
Calcium (mg) 390 470 539 552 65.6 0.015
Phosphorus (mg) 350 390 196 9.0 137 <0.001
Iron (mg) 48 54 520 487 48 4 0.298

*EAR: estimated average requirement, "RE: retinol activity equivalents,
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