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Abstract

To assess the food habits, nutrient intake and diet quality of preschool children aged 1 to 6 in Pusan
by their meals and snacks, dietary survey was conducted with 176 subjects by a questionnaire and 24hr
recall method. 63.1% of the subjects often skipped meals and 72.1% of those skipped breakfast in the main.
94.5% had snacks over once per day. The mean energy intake was 1406.4kcal, with 57.7% of energy intake
being supplied by carbohydrate, 13.7% by protein, 28.6% by fat. 54.9%, 71.7% and 26.5% of intakes of protein,
calcium and iron were supplied respectively by animal food. Most of iron intake came from plant origin.
The percent of calcium intake from animal origin was low significantly in a group aged 4 to 6(p<0.05).
The mean intakes of calcium, iron and niacin of total subjects were below Recommended Dietary Allo-
wance(RDA) for Koreans. The mean intakes of iron and niacin of a group aged 1 to 3 were below RDA
as well as those of energy, caicium, vitamin Bz and niacin of the group aged 4 to 6. For calcium, iron,
vitamin A, niacin and vitamin C, proportions of subjects with intake levels less than 75% of RDA were
all over 36%. For most nutrients, proportions of subjects with intake levels less than 75% of RDA were
higher in the group aged 4 to 6 than in the group aged 1 to 3. Nutrient adequacy ratios(NAR) were the
lowest in iron in case of the group aged 1 to 3 and in calcium in case of the group aged 4 to 6. NAR
of iron increased and that of vitamin B2 decreased significantly along increase in age(p<0.05). The mean
adequacy ratios(MAR) were 0.82 for total subjects, 0.83 for the group aged 1 to 3 and 0.80 for the group
aged 4 to 6. The indexes of nutritional quality(INQ) of calcium, iron and niacin of the group aged 1 to
3 were below 1 as well as those of calcium, vitamin By and niacin of the group aged 4 to 6. Both of the
age groups received 31.6~59.0% of daily intakes of energy, fat, calcium, phosphrous, vitamin Bz and
vitamin C from snacks. So snacks clearly play an important role in dietary intake. Both of the NARs
of most nutrients and MAR were higher in snacks than in three meals. The INQs of calcium and iron
from three meals and those of iron, vitamin A, vitamin B; and niacin from snacks of the group aged 1
to 3 were all below 1. The INQs of calcium and vitamin Bz from three meals and those of vitamin A
and niacin from snacks of the group aged 4 to 6 were all below 1. In conclusion, nutritional characteristics
were different between the two age groups. More attention should be paid to improve adequacy of
nutrient intake through meals. And dietary management for snacks is needed especially in the group
aged 1 to 3.
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Table 1. Distribution of subjects by age and sex

Age(yr) Boy N(%) Girl N(%) Total N(%)
1 5(71.43) 2(28.57) 7(100)
2 16(45.71) 19(54.29) 35(100)
3 25(60.98) 16(39.02) 41(100)
4 18(56.25) 14(43.75) 32(100)
5 20(66.67) 10(33.33) 30(100)
6 17(54.84) 14(45.16) 31(100)
Total 101(57.39) 75(42.61) 176(100)




P4 A ob5el NeuT dopa

o) FHEEE F480H13). = &
%E}W} | 918} AAZ 7P oA ALE31=
o, Ak, LElH g el gk AR E

—""t—l/‘]ﬁ}‘ﬁﬁ} Aol 2A A= GSHt ZR
@ (Can pro A-E7H4)& o]-&-3tod ld 7]y, 1d 4
o4 A e Axbsl

G HFEI}

Aol Al 3] A2 RE] A4 dofai Al Ao 2 e
dofuA e W& ofofA A4 ], odoFe] AR A
T Tt ddA A A E Hobslal o, sl dekd
Ak (14)9] 3 A ofF A 71EQ 1~3419 4~64)
2 BFste] EA3skedc)

@® cdfdAF HEE

doFAder g2 A e 7vE, 1 o
2 AHFE dFaEE Qe A uhE 3kl 3
oFUA ekt v male] oo digk W82 A4bekedch 14
dokia AFAH L 3{3‘7}7]—-—2_ = BAEe 75%7 %
S ARG AL AN FS AR 75~125%= A A g
Ao 125%014 AFste A4 A3Vt w2 A2
st o}

@ <32 AAAH3M

ook 4 A A4 3] v] (Nutrient Adequacy Ratio : NAR)
= 7t ok AF S AR @ v)E2 A4kt e
o, 18 H 32 A Z A5, 1ol e A Sel= 12
ZHshed o w3t 2 AR E 2 A A A Q) Ale A H o) A
(overall nutritional quality)2 &4 3}7] $13}ed 2+ d<F
48] o ofa HA A E F T3] HTAAAAH Y] (Mean
Adequacy Ratio : MAR)E AlAFslEoh(15), HdAAA
Fu] Axkell ZFAF G A FG YR 1 A
YU GFiE Follr] I FgUARke] A e 9l
= G%da HRA( A, g, AR <, BlERRL A, vl
9l By, Bleldl Bg, vhe]elal, wlelRl Celch

AR=(%3 oA AdFgk/dds A=
—lo) Jod 2% 12 3§

MAR=(97}7] doFx9] k4 HAAHu99 /9

97}A] dofa : wbwAl g AR, Q) viekal A wlel
9l By, vlEt9l By, tololal, vlErEl C

@ <d<Fe] AAR4

el A7) Aol A A3E Hrhtr] $)3ke] AlAb
1,000kcald °d of 4 A & %S o oFd Ak} v 23l o
k2] A A x| $(Index of Nutritional Quality : INQ)t-2
A3 eH(15). INQE AHEZe 432
Mgk HHAEES doFE T2 X122 2] o
71l A BEA = Fda AAHAAH Hrloll A e} 7ol 97}
Al dfrE o]-g3lydth
Al AF 1,000kcalé] dF4 =

1,000kcal® <3 FdA

le] OJ——1 _E_

INQ=

AAF 7 e B3t A7 1371

Az

B AFARE SAS Al T2 13L o] £-5}

R .27 "*}‘H*LZ}_«] odubdl el EA R AlgHe e
o} B8-S T3 ou fofi AL FI XEHAL
= :l"f?}d‘:} dedsm} of okt AANAEE Vel = o
F4 AR H| e AFHAAAF vl e} ARATRAE Pe-
arson®] 434 5= (coefficient of correlation)& A 4Hsted
EAslgdon, A3 7 373 9 o]+ Student t-test
2 A4S AFssch

i
-~

Zat Y

kl
!

=LA

ZA AL o} F-E9] o ukAlahe Table 29} 2t 478 9
7} Fo] A A ' 497} BEXE 7 Bk
Y AkALL] 75%7} 7FE 4 47 o] slell R sldch Hxo
A EE = ol x| 9} ofw] o] A5 30t} 72 80.1%,
745%% 7} ok o, vhg 0 2 opnx| ] - 407 7}
12.5%, o™ 1) o] 7% 20t)7) 22.7% 2 wotr). $ue &
S5 ot A 2] A4 tiSo]Ate] 489%E M WU
a, o] A$ wEo] 61.9% = M Btk ok e
2 oinx] 9] A$- 1Fo] 466%, oI A S ol

o] 31.8%= Wkt oA 9] A& HEA m 7]EA
0] 23.9% = 7}AF Wk or v} &o 2 QAR T2219k
F2115.9%, A4 15.3%, #el A 15.3%, #eA 13.1%
ol oMy e) A9 279%7F A& 2o Alai—tﬂ
AEA e 7)Exo] 91%E 7MY wgted, Lo
shuf 2] 749, A Bl AR 45% AFF-A 4.0% Tomn} }
Ao AAA HH-E v Advnd J1Ee dd 9l
101 ~2007Hd ] F A & 53.4%= 7173 “‘3}_1_ 2 theo)
201 ~300%H, 51 ~100%F, 301 ~500%d o} 22k A A
] 15.9%, 13.1%, 9.7%% A=A stsict. & 7 dAbE2]
Frda iy 42558 A28 Sondt Park(s)
9] AR E 2 Tgoaaa—“r:za} &g o) 7 o7
FdL Y E2 A

0g

FAFAL obEEe] AgREAPE T Table 39} 2o
87 AASISs 3wle] 81.3%R 7y wghen, 2W
159%% 27 49al A9 1.7%Ach ANAHEE Ao
B thapate] shikgroladal 63.1%9] okEEo A A
S @ A2 e od, F2 AAste 71U R oHj
Aol 121% % 7P Wk AA 4 Ade] 72} 234
%2} 45%°1 ek Bt A Al AAE hoka S of
F2 A 511%2 4] wstor, 335%9 ofFe)
HAS A2 vepeh A8 B8 B E0] 665%2



1372 4 2 A

Table 2. General characteristics of subjects

Table 3. Food habits of subjects

Characteristics No(%) Variables Group No(%)
No. of family =3 29(16.5) No. of meals 2 28(15.9)
4 103(58.5) per day 3 143(81.3)
5 28(15.9) 4 317
6= 14( 9.0) Others 2011
Age of <30 11( 6.3)
father(yr) 30= <40 141(80.1) Meal skipping None 65(36.9)
40< <50 22(12.5) Often 111(63.1)
50< 2( 1.1 ’
Age of <30 40(22.7) R
mother(yr)  30s <40 131(745) Skipped meal ~ Breakfast 80(72.1)
40= <50 3(1.7) Lunch 26(23.4)
Education level Elementary school 1€ 0.6)
of father Middle school 70 4.0) Regularity of Regular 86(489)
High school 82(46.6) meals Irregular 0(51:1)
Graduate school 86(48.9)
Education level Not educated 1( 0.6) Having an Yes 59(33.5)
of mother Elementary school 0 0.0) unbalanced diet No 117(66.5)
Middle school 10( 5.7)
High school 109(61.9) Appetite Good 51(29.0)
Graduate school 56(31.8) So-s0 117(66.5)
Father's Professional 42(23.9) Poor 8( 45)
occupation Administrator 23(13.1)
Office worker 27(15.3) Amount of Light 50(28.4)
Salesman iy 21183) caten food ~ Moderate 114(648)
] leng, forestry, mining, 7( 4.0) Heavy 12( 68)
fishery
ggg;ﬁ:lve labourer ?gglgg; Frequency of Once 35(19.9)
Unemployed 7( 4.0) snack eating Twice _ 92(52.3)
Mother's Professional 16( 9.1) per day Three times 41233)
occupation Administrator 1( 0.6) Others 8( 45)
Office worker 7( 4.0)
Salesman 13( 7.4) Snack time Between breakfast and lunch 4( 2.3)
Farming, forestry, mining, 0( 0.0) Between lunch and dinner 88(50.0)
fishery Between dinner and bed time 6( 3.4)
Productive labourer 4( 2.3) At any time 72(40.9)
Service 3( 4.5) Others 6( 3.4)
Housekeeper 127(72.1)
Family income <50 3( 1.7
per month 51 ~100 23(13.1) ofoka ME AlE]
(10,000 won) 101~200 94(53.4)
201~300 28(159) 2RSS 19 BF ks AAAHE AA}
201500 OO g gRa 9gagwl gu9A kg A9r1E
Unknown 4( 2.3) 1~3412} 4~6412 EF-3led Table 49l et sicl. o

74 ghgho v, Fohe 29.0%01 %l 2n vhemche 45% %]
th Alate) ool el s A 23] W Evhrl 648%2 M
wokon, AA ooy} 284%, F4A sk Hel 68%%
A8 S §h2d 23] AS$7L 52.3%E 7HE Bk
L, oo 2 3h 3371 23.3%, 3HF- 13171 19.9%2 ura}
v AR obFo] 945%7} Ao = SHFel 1304 74
AH3H LS 4 4 gt} Park 59 GF@) A% 7*/‘]—
EH obg-29] 97.3%7F A = 37 13]0]4 14 & &

2.2 vepyteh A A A1 22 A A 3} A Apel 7} 50
%i 74 Bskx, thee e A 27} 409%, AETt F
Axbe) 7} 3.4% 2 el

kY
N

v =] A FH3-e A Alol59 739 1406.4kecaldl o7, 1~3
A2 1317.2kcal 2 4 ~64F 1486.12kcal R v} 2] 517
3tk (p<0.01). d3k4 A A S st E A 7
9 1~3417-8] AH 2(186.4g)2 4~641T- 4 # 3(220.2¢)
B} §-2 kA bk (p<0.001). ©3HE, A, A8t
o] gk FAN S-S HF 57.7:13.7: 28622, T
a3 7} AlQbela 9= 65: 15 209 vl o sheE s
o} ghul Al o] A FH w88 o kel A Hu| &S Eghvt
(Table 5). X14he] A #n]§-2 1~347F9 7 30.0%,
4~6A1T2] 78 275%=, B3] 1 ~3AelA Eghc} Son
3} Park®] d-7(5)ellA %= 354 o}F2] 2w G Hv)go]
24.6%2. =okth. vl odeka A HAeS AHnd vlE



279 H9A olEY A%

Table 4. Mean daily nutrient intake of subjects
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Age group Total

Nutrient 1~3yr(n=83) 4~6yr(n=93) (n=176)
Mean +SD(CV) Mean+SD(CV) Mean £ SD(CV)

Energy(kcal)™” 1317.2+439.4(33.4) 1486.1 +410.7(27.6) 1406.4+431.6(30.7)
Protein(g) 466+ 17.2(36.9) 504+ 157(31.2) 486+ 16.5(33.9)
Fat(g) 444+ 215(48.3) 455+ 19.1(41.9) 45.0% 20.2(44.8)
Carbohydrate(g)™ 1864+ 65.2(35.0) 220.2+ 57.8(26.2) 204.3+ 635(31.1)
Calcium(mg) 496.4* 265.8(53.5) 445.8+231.1(51.8) 469.7+248.6(52.9)
Phosphorous(mg) 767.5+279.6(36.4) 809.8£269.4(33.3) 789.8+£274.3(34.7)
Iron(mg) 94+ 6.3(75.3) 101+ 9.4(93.7) 93+ 91877
Vitamin A(RE) 348.3+227.1(65.2) 396.0£223.1(56.3) 373.5%225.6(60.4)
Vitamin Bi(mg)” 0.73+ 0.30(41.3) 0.85% 0.33(39.3) 0.79% 0.32(40.8)
Vitamin Bz(mg) 0.99+ 0.42(47.5) 091% 0.39(43.0) 0.90* 0.41(45.0)
Niacin(mg)™ 74% 3.5(47.5) 91% 4.1(45.6) 83* 3.9(47.6)
Vitamin C(mg) 60.4% 51.5(95.3) 61.3% 60.3(98.4) 60.9% 56.2(92.3)

Mean daily nutrient intakes are significantly different between the two age groups{*p<0.05, **p<0.01, ***p<0.001).

Y(CV) : Coefficient of variation

Table 5. Percentage of mean energy intake derived from

protein, fat and carbohydrate (%)
Age group Total

Nutrient 1~3yr(n=83) 4—6yr(n=93) (n=176)
Protein 14.00 13.52 13.73
Fat 30.01 27.46 28.59
Carbchydrate 55.99 59.02 57.68

9l Bi(p<0.05)7} the]o}al (p<0.01)9] A # 22 -5 4~6
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Table 6. Nutrient intake of subjects as percentage of

Korean RDA
Age group Total
1~ 3yr(n=83) 4~6yr(n=93) (n=176)
; D

Nutrient Mean ((%) Mean (C(y:]) Mean ((%,/\0])
Energy™ 1098 334 929 276 1008 321
Protein™" 1554 369 1261 312 1399 362
Calcium™” 993 535 743 518 86.1 55.2
Phosphorous” 1535 364 1350 333 1437 356
Iron 936 753 1006 93.7 926 877
Vitamin A(RE) 995 652 990 563 99.2 605
Vitamin B, 1212 413 1060 393 1132 409
Vitamin Be™" 1277 475 912 430 1084 494
Niacin 92.1 475 825 456 870 469
Vitamin C 151.1 8.3 1532 984 1522 923

Nutrient intake as percentage of Korean RDA(Recommen-
ded dietary allowance)s are significantly different between
the two age groups(*p<0.05, ***p<0.001).
YCV : Coefficient of variation
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Table 7. Mean intake of protein, fat, calcium and iron from

animal and plant food

Age group Total
Nutrient 1~3yr(n=83) 4~6yr(n=93) (n=176)

% g % g %
Animal protein 5774 2652 5259 2671 54.92
Plant protein™” 4296 2391 4741 2192 4508
Animal fat 4278 1852 4068 1874 4164
Plant fat 5722 2701 5932 2626 5836
Animal calcium® 37521 7558 302.67 67.89 336.88 71.73
Plant calcium 2442 14314 3211 13280 2827
Animal iron 2664 242 2628 226 26.46
Plant iron 7336 679 7372 6.28 7354

Intakes of plant protein and animal calcium are significantly
different between the two age groups(*p<0.05, ***p<0.001).
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Table 8. Mean nutrient intake from each meal and snack as percentage of total intake

. 1~3yr (n=83) 4~6yr (n=93)

Nutrient

Breakfast Lunch Dinner Snack Breakfast Lunch Dinner Snack
Energy 22.4 218 222 37.6 21.6 244 23.9 338
Protein 25.6 225 26.8 289 23.9 24.4 28.9 26.4
Fat 19.2 196 20.5 44.8 18.7 23.2 22.3 395
Carbohydrate 22.8 226 214 37.3 222 25.1 232 232
Calcium 20.8 16.8 156 57.1 20.2 19.8 15.8 48.2
Phosphorous 25.0 205 234 35.0 239 225 25.7 316
Iron 25.0 21.8 22.0 353 17.2 22.0 269 375
Vitamin A(RE) 26.3 21.2 272 29.3 26.5 271 29.6 20.4
Vitamin B, 20.6 274 26.0 28.8 22.4 282 259 27.1
Vitamin By 19.1 20.2 19.1 46.1 19.8 24.2 20.9 306
Niacin 28.2 26.2 29.6 19.7 28.0 23.2 32.6 19.6
Vitamin C 115 195 14.1 59.0 136 136 17.2 59.6
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Table 9. Nutrient intake from each meal and snack as percentage of Korean RDA

i 1~3yr (n=83) 4~6yr (n=93)

Nutrient

Breakfast Lunch Dinner Snack Breakfast Lunch Dinner Snack
Energy . 24.6 23.9 24.3 413 20.1 22.7 222 314
Protein 39.8 35.0 417 44.9 30.2 30.8 364 333
Calcium 20.6 16.7 155 50.7 15.0 14.7 11.7 35.8
Phosphorous 38.4 315 36.0 53.7 32.3 30.3 34.7 42.6
Iron 26.9 18.2 184 295 17.3 22.1 27.1 37.7
Vitamin A(RE) 26.1 21.1 27.1 29.1 26.2 26.9 29.3 20.2
Vitamin B, 249 33.1 323 35.3 24.1 29.7 272 28.9
Vitamin Bz 249 255 24.0 58.6 17.7 22.1 185 36.4
Niacin 26.0 24.2 27.2 18.2 23.1 19.2 26.9 16.2
Vitamin C 174 29.4 21.3 89.2 20.9 20.8 26.3 91.3
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Table 10. Proportion of subjects by ranges of percentage of Korean RDA

1~3yr (n=83) 4~6yr (n=93)

Nutrient RDA<75 125<=RDA RDA<75 125<=RDA

Subjects % Subjects % Subjects % Subjects %
Energy 16 19.3 28 33.7 23 247 7 75
Protein 6 7.2 55 66.3 6 6.5 47 505
Calcium 30 36.1 23 271 50 53.8 9 9.7
Phosphorous 4 48 55 66.3 4 43 48 51.6
Iron 56 675 15 181 50 53.8 19 20.4
Vitamin A(RE) 35 422 23 217 36 38.7 28 30.1
Vitamin B, 14 16.9 32 386 22 23.7 26 28.0
Vitamin B; 19 22.9 39 47.0 36 38.7 15 16.1
Niacin 36 434 16 19.3 48 516 14 15.1
Vitamin C 30 36.1 38 458 41 44.1 41 44.1
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Table 11. Nutrient adequacy ratio(NAR) of subjects

Age group Total
Nutrient 1~3yr(n=83) 4~6yr(n=93) (n=176)
1

Mean ((:(}/i) Mean (((:%V; Mean ((‘:%V)
Protein 097 1025 09 1123 096 1077
Calcium” 0.78 3588 068 3921 0.73 3804
Phosphorous 097 1058 097 1056 097 1034
Iron 065 3942 072 3266 0.69 3593
Vitamin A(RE) 0.77 3261 077 3586 0.77 34.28
Vitamin B, 091 1621 087 1944 089 18.02
Vitamin Bz 0.89 2087 0.80 2711 084 2460
Niacin 079 3004 074 3218 076 31.21
Vitamin C 0.77 39.40 074 4050 0.75 3991
MAR 083 1649 0.80 1714 082 1687

Nutrient adequacy ratios are significantly different between
the two age groups(*p<0.05, *p<0.01).
DCV : Coefficient of variation
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Table 12. Correlation coefficients between age and nutrient adequacy ratio(NAR)

MAR
Protein  Calcium  Phosphorous Iron Vit.A Vit.B; Vit.B; Niacin Vit.C
Age 0.00 -0.143 0.057 0.157" 0.066 -0.061 -0161" -0.043 -0.051 -0.037
*p<0.05
Table 13. Nutrient adequacy ratio(NAR) from each meal and snack
. 1~3yr (n=83) 4~6yr (n=93)
Nutrient
Breakfast Lunch Dinner Snack Breakfast Lunch Dinner Snack
Protein 0.39 0.35 041 0.43 0.30 0.31 0.36 0.33
Calcium 021 0.17 0.16 0.44 0.15 0.15 0.12 0.34
Phosphorous 0.38 1031 0.36 0.48 0.32 0.30 0.35 0.40
Iron 0.19 0.16 0.18 0.24 0.17 0.21 0.23 0.26
Vitamin A(RE) 0.25 0.20 0.27 0.26 0.26 0.27 0.28 0.20
Vitamin B, 0.25 0.32 0.31 0.35 0.23 0.29 027 0.29
Vitamin B; 0.24 0.25 0.24 050 0.18 0.22 0.19 0.35
Niacin 0.26 0.24 0.27 0.18 0.23 0.19 0.26 0.16
Vitamin C 0.17 0.22 0.19 0.49 0.20 0.19 0.22 0.45
MAR 0.26 0.25 0.27 0.37 0.23 0.24 0.25 0.31
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Table 14. Index of nutritional quality(INQ) of subjects

Age group Total
Nutrient 1~3yr(n=83) 4~6yr(n=93)  (n=176)
cv? Ccv Ccv
Mean (08) Mean %) Mean | %)
Protein 1.44 2363 136 1842 140 21.28
Calcium 093 5229 091 4649 087 50.20
Phosphorous 143 2718 1.46 2242 145 24.68
Iron” 078 7752 1.10 10000 095 96.18
Vitamin ARE)" 099 4698 1.09 5576 099 5372
Vitamin B; 112 2643 115 3222 114 2969
Vitamin Bp™ 1.18 3815 098 3444 107 3769
Niacin 0.86 4061 0.89 3737 088 3880
Vitamin C 145 9772 169 10437 158 102.02

Indexes of nutritional quality are significantly different
between the two age groups(*p<0.05, **p<0.01).
YCV : Coefficient of variation
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Table 15. Index of nutritional quality(INQ) from each meal and snack

) 1~3yr (n=83) 4~6yr (n=93)

Nutrient

Breakfast Lunch Dinner Snack Breakfast Lunch Dinner Snack
Protein 1.64 151 1.72 1.10 151 1.37 1.65 1.09
Calcium 0.90 0.83 0.69 1.23 0.76 0.66 0.55 1.19
Phosphorous 161 1.39 151 1.33 1.64 1.35 1.59 1.39
Iron 0.83 0.72 0.78 0.73 0.89 0.94 1.35 1.12
Vitamin A(RE) 1.09 091 1.26 0.69 1.36 1.14 1.47 0.63
Vitamin B, 1.09 1.37 1.28 0.94 116 1.30 1.26 1.07
Vitamin B; 1.07 1.09 0.99 1.44 0.86 0.94 0.83 1.20
Niacin 1.14 1.02 1.13 0.47 1.15 0.85 1.22 0.55
Vitamin C 0.77 111 1.02 3.85 1.10 0.98 1.21 4.58
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