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Nutritional Status of Preschool Children in Low Income Urban Area
— 1. Authropometry and Dietary Intake ~

Sook Mee Son,! Sung Hee Park
Department of Food and Nutrition, The Catholic University of Korea, Puchon, Korea

ABSTRACT

The nutritional status of 125 preschool children(Female : 56, Male : 69) residing in low income area of Seoul was surveyed.
The mean family size was 4.3 and the mean monthly income was 921,000 won which was below the poverty level, Average
heights of boys aged 3, 4, 5 and 6 were 98.6cm, 106.1cm, 111.9cm and 116.0cm and thosc for girls were 99.4cm, 106.4cm,
110.9c¢m, and 116.0cm, respectively. There was no significant difference between the height of boys and girls. The proportion of
children showing stunted growth(<90% of Korcan standard of height) was 3.2% . The mean weight of boys for each age group
(3, 4, 5, 6) were not significantly differient from that of girls. The proportion of children assessed as moderately underweight
(<(80-90% of Korean Standard of weight) was 10.4% and 3.2% of children was underweight({<80% of weight standard), The
group of children aged 3 were taking adequate cnergy, whereas the mean energy intake of children aged 4.5 and 6 were within
77.3-78.6% of RDA. The proportion of energy derived from carbohydrate, fat and protein was 60.1%, 24.6% and 15.3%. The
high proportion of energy derived from fat seems partly due to high energy intake from fat in the smack. The nutrients which
did not meet 75% of the RDA were vitamin A and calcium for children aged 5, and iron for children aged 3 to 5. Carbohydrate
intake was positively correlated with the height, weight and girth of chest(P<0.05 — P<{0.001). There was positive correlation
between protein intake and weigh, girth of chest and BMI, respectively(P < 0.05). Iron intake showed positive relationship with
height, weight and BMI(P<{0.05). (Korean J Community Nutrition 4(2) : 123~131, 1999)

KEY WORDS : preschool children - anthropometric indices - nutrient intake.

Ha Zth(Pipes &Trahms 1993). o] Aj7[o] &HAg 4

N = kg FFWA E G AL oPo| B9 o] AT &

AR, BAH T AN H37 #FAZL 253 VR

FgA obE7lE AAurgo] wis w2m YAl % BRTHEES 1980). WL of A7lelE A&l HA

ﬂ

et @53 5] vif FAD A7|2A ARA ) Elml ol AL A4 ZH AL 22 HEA ofs ] vt

o] GH W QAT BH= T Avlolh. ATkl B ASHS AT AL U Fag dojh

obE B AGEE A4 s Lstgs T vigd & FEvztel s HEA ols ] BEFPENE(HEFR &

e 7R Jow HAsor & Jday] A el 1974 FRE - £5F 1976 Y - FES5 19719 W
HlE) AR AFF EF, 99E, FEe) a2 4dd A Faden SAGANG(FFA - B4R 19T, =

*Corresponding author : Sook Mee Son, Department of Food Nu- Al 21&*%%'(3#”] % 1985), biiz]c‘d' (el3e & 1983

trition, The Catholic University of Korea, 43-1 Yokkok 2 dong. 9§ % 1980) BA] 1425% G (Fa2 - Z0] 1980)

Wonmi-gu, Puchon city, Kyonggi-do 422-743, Korca Ao ek o} 5e] Aok A3 By
Tel : 032) 340-3318, Fax : 032) 340-3111 EH ° A obs-Esl J¥gal =7k iR

©
=2
E-mail : sonsm@www.cuk.ac.kr o 1980t FEolEelEY A ¥ 4FHFE BFY




124 A2kxl ojiol g JFabe]

9] 60.0~64.4% FFolQ DuPo] A 47.7%~
56.6%, Zrest AF AF %] 42 AFF] 26.5%~43.
8%. 42.9%~60.0% % 53] AZ31H.o0 ve Bo 4
# FEL 34.1~62.0%2 votvln B uslgo(ayg S
1980). =g txA] 9] ALHE v o5 S 4o
2 ¢ 4 dejEudA 2w, A8 vgnl A vER BS
o] A% 47t 2F3 Aom Jehgoi(e] P4 1993
TF1] 1994). o}E BR|AHe] HEA ol L ez £
Algt A3 A7, AF L w2l g7t FFho) B8 EFX
Wi} Ay HEAY FHE0] 129%~18.6%2 Husic}
(A3 - 9F 1993), ol 4o 2 Ho} 1970dd 1980
el #HgA ofsol g AL =A7) Bdsig ot
19900t Artel] By W] AF(Al53) - ghd% 1993
5] 1994 ©)AA 1993)8 A9)staE 1990dd o] F
ol Hehd oo &9 FodHe] ek Ruvl Ao Ex
2] et

Selete] A S ol A% A5 AFe u YRS 7
Qo] TEII A= FHe|Y Fd = goe] 2R Frt
2 Q3] ojeo) o) WY EL wxgeza o AHX o
Hol GEFAT} LE Jlsdel 2ok mE B Qe
e AEN BAF ALSE g4 AFss o}
12578 o2 A, d9AARe 28l XY
ALE) ofelolBe] Qte] FE AT AdSHe x4

22 AFSTA B}

1. A g 3T

E AFE A 7ET 4% 7Y o E gR el
X8 ol obF 68 (¢ 359, o 33W) T A& Tl
BHT A M o] QA3 fotd obF 5TH(E 349,
o] 239) 02 F 1259S gidos 1096 1194 At
Hot.

2. QPPN

73 AEL ojdcl] gt ndE £ AEHSH, 4
AT} 22 2509 347 A2 (Dundas & Futrell 1987
; Sanjur & Calendo 1978), 4323 F3Ae] gl
©= B3 (Chen 19809 @2t A4d, 9% 759 74,
AR 2, £ ¥SAE § AQ 5L HEAE T3}

SESEY Y

3. MNHE
olsEe] ANFHE DUIs 2, AT, 9, 4

9. AR ATA TE ST AL Y IF
% 87t ARAEE AR 0.1em7tA] FAsP o A
#9& U= Ross Insertion Taperts] Ex2 AL&3le
A4 (1981 0] F4g FArbel et 25 ko] A=
o] AR YEFE 0.lcm7HA FAsIH. AR
7= Caliper(fat caliper, JAMAR)E o] §3}o] Z-&
ek & AejoA 5 JEd g ozt BEA Aleld]
TR AN o2 AR,

4. T2 HAT 2N

744l M g olEFo) 3T HAT obH, A L
S Ry B 9 32E 5todF AR FALRA Y V)
Z23HA stelen id o 718487 F5Ale) JEFE F
A A A3 Fusiodd.

EF o] 7|7k Fekoll FAPAM AFshe FAY 2L k4
AR o g A Sl A ojg) 2}
o 3Y3re] AEAHRS vlgtor kAt T2 A(d
7 system)& AHEEH 19 B Ag4 AP 24 7Y
2 Gdr JHuES AR B3 o -od A E3]
g Fdadd 2y AR e 2da AR F
54 AFl i AHRNEE AP

£

5. WA

B A7tz SAS(Satistical Analysis System) 541
Packages ©|&-8t9 AT sl on FAlUdAE ] 4uky
A 542 e ARES TR AAAFA L %4 4
HE T2 Hag ZEAXNE JEAD, voliEzte] glo] ¥
FA e g fre)xi= ANOVAS Duncan’s multiple ran-
ge test IS AFAA S ALS7re] BB A
= Pearson’s correlation® AFE-3te) AZsigic).

it 9 4%

1. 39 E &y

ZAL g4 o} o) 4wt 7HA B73EAF A3 Table 17
T BE 71ESE 4.3%e100eH e 71.6%7) 7t
F7 49 olate] FR:Ith. ZAMUAA 71 ) AAH &
He ATEY A 7MY dg S=40e HF 921,
0009022 BAA o LxT 199561 EA] 283 713
G T A5 1.910,00094] & A &2 gEux Hi
691.0009. 2.2 =A| 714 T A&IQl 1,410,0004 H]
) ol kot

opfAe] BF A2 37.1MZ A9 784%7t 30 %
op] ojr]e] FFdHe 33,84} ohx]e] wEFSE



e - Y

2 5% 2¢olst 4.8%H L, FE°] 10.4%, 1]
46.4%, q1Z0)4kol 38.9% %t o= 25 ‘QC’]
817k 1.5%, F&°) 26.3%, 15°] 56.2%, tﬂ&‘:’]”@] 19.
6%k, olmU e A4 38.1%7F A4E FMXa glale

&40 -4 - 125
Mg AN (glant) 2 HAAL Jelliffe & Jelliffe(1989)
B Alge] ZEXe 90~110%A1el0|W Ao P

90%u|Rke & 2o g BEsignt A5 EEX 9 60~
80%= A A% (underweight), 80~90%Z S =] A

61.9%% ALE 71X 2 UA eksket Table 1. Demographic characteristics of subjects
o Chracteristics Criteria Yo Mean+50D
2. 3%34s N

. (&)

. - N . -~ N Number of <3 209 43+ 09

A}\]{H/\c} obee] AAAZR Bod EERHE A4, € farnily members 4 50.9

B2 2 Table 20 VEISITh Ul ofdols] BF 5 224
A7e 3x9) 3% 2zt 98.6cm, 99.4cm, 44171 106.1cm, o 6= 60
Family income <50 104 92114738
106.4em. 5417 111.9¢m. 110.9cm, 64171 116.0cm, 116.7 (10,000won) 50<< 80 24.6
em=A A3 - DAF(1999)0] ZAFE A4 HEojHe] B0<<i10 299
ol Hl&) 2.4~ 7V Flem g Aol volrt B 110 <140 14.2
] ] H 2.4~-6.5cm ]’o ?j. D:] ]’ ] L'} ] }' 5= 140< <170 30
+& E'} FAHTable 2. =170 3.7
W o}E 9] AFEL A7t 22k 14.7kg, 15.4kg, 4471 Age of father(yn < 30 07 373% 42
30=< 35 22.4
16.8ke. 16.8kg, 54171 18.4kg, 18.3kg, 6417} 21.0kg, 214 3522 40 56.0
kgo 2A Ald BEojdEe| S ¥]F 0.11~3.0kgB=E & 40< 209
9&-1:]- nH gl o)}xe] BT AT JF, FHE = 4o} Age of mother(yr) <30 5.3 33.8% 6.5
- 30<< 35 534
1A ol H Sl = 34 U
32 (ch ol shsts] 1085)9h v aHFL M 34 A, neen B
5*3] RS A9 EkaE BEXE W02 (Table 3) 413, 40< 45
AE. 59 234 v2E = o)Fo] AlAe] A4 32.8%,  Education level Elementary shool 48
of father Middle shcool 10.4
2 02X = ==
Nze] AL 47.2%, FH 28.0% 224 AFe] ZFEX High school 46,4
ulgEE of#elrt B3l ojelEe A%, AT, FH9 College 31.2
HEFHS g2 2ol ¥g EFEX Y percentilegtel o 3] Graduate school 7.2
A7 B A ML 43.9~65 Tpercentile, HF-& 43.2~ Education level Elementary shool 1.5
N R of mather Middle school 26.3
70.5percentile §-9€ 55.9~79.3percentilegtol 2= High school 52.6
Aot College 16.8
Kanawati(1976)9] 25 tha®l 2732 #3539 80~ Graduate schoo! 08
- Job of mother Having a job 38.1
93%2 22l(short), 93~105%2 ““(normal). 105%°] ;
No job 61.9
Table 2. Anthropometric measurement of subjects grouped by age and sex
Age Sex Height Weight Girth of chest 'Mid-upper—arm Skinfold thickness BMP
(em) (ke {cm) circumference(cm) (mm)

3 M(N=14) 98.6+54" 14719 524+04 16211 81x1.6 15.0+0.8
F(N=35) 99.4+34 15.44£23 525140 17312 84131 156+1.8
Sub-total(N=19) 98.9+4.7 149120 52435 16.5+1.2 8.2£21 152409

4 M(N=21) 106.1+5.0 16818 540+2.0 16.840.7 8.0+1.6 15.040.9
F(N=20) 106.4+3.5 16.8+2.1 53.8=2.6 199+1.2 8.0t1.6 14.8+14
Sub-total(N=41) 1063143 16.8+2.0 539423 169+1.0 9.1+2.0 149+1.2

5 M(N=23) 111.9x4.7 184+£2.6 55.4%25 17.0+£1.1 86118 14.641.1
F(N=18) 1109+34 18.3+2.0 55.5+2.5 175+1.2 9.4+1.9 149416
Sub-total(N=41) 111.5£4.2 18423 554+25 172212 85421 14.74:1.3

6 M(N=11) 116.04-7.0 21.0+49 573164 18.4+25 8.0+£29 159434
FIN=13) 116.0£4.2 21.4x£32 56.9+2.7 18.3+£1.7 10.3+23 158116
Sub-total(N=24) 116.7144 215+£37 574+45 18.5+2.0 95+27 160+25

1

: Mean£50 M : Male F : Female, 2) BMI(Body Mass Index) : Weighttkg)/Height(m)*
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Table 3. Percentage of standard by age and sex
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Fig. 1. Distribution of height of subjects accoding to % standard.
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Fig. 2. Distribuiion of weight of subjects accoding to % standard.
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Fig. 3. Distribution of girth of chest of subjects accoding to % standard.

(%)

Age 3 4 5 6

Sex M{N=14) F(N=5) M(N=21) F(N=20) MIN=23) F(N=18) M(N=11) F(N=13)
Height 102247.8" 1044419  102.6+3.5 103.8+44 1019434 1015+ 43 1008£3.3 101.4=%1.1
Weight 99.8+9.6 101.5-+48 101.8+99 108.0+94 99.9+6.5 1025111 10434+79  1107+6.3
Girth of 1014232 1042434 101.9+65  1041%74  1018%63 1047%1 48 1027439  105.0+4.7
BMI 94.9+4.0 994427 97.4+7.2  100.0%+8.0 954460 1000+ 80 1046+58 1068465

1) : Mean+5D M : Male F : Female



Table 4. Mean daily energy and nutrient intakes of subjects by age
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Age IN=19) 4{N=41) 5(N=41) 6(N=24) Total(N=125)
Energy(Kcal) 1290 +471.6" 1246.3 +357.8 1257.9 +3037 1236.6 2444 12534 +333.2
Carbohydrate(g) 1835 + 47.2 1874 £ 504 187.7 + 462 189.3 + 465 187.2 = 47.3
Protein(g) 49.5 + 195 490 + 174 469 + 136 505 £ 133 486 L 157
Fat(g) 40.1 = 19.0 364 + 17.3 359 + 126 347 £ 77 363 + 146
Vitamin A(R.E) 3155 £ 945 3108 2744 2869 1558 356.5 +243.3 3119 +£2194
Vitamin B1(mg) 059+ 0.21 069+ 024 0.62+f 023 076+ 047 067+ 0.29
Vitamin B2(mg) 099+ 0.29 0986+ 0.39 086+ 0.24 1.04+ 039 095+ 0.34
Niacin(mg) 784+ 283 983 &£ 425 922+ 383 1079 £ 3.68 958+ 391
Vitamin C(mg) 557 X 464 60.1 + 369 48.2 £ 354 63.2 + 370 564 + 37.4
Calcium(mg) 509.7 +156.4 631.3 H0255 4205 +143.7 538.2 +22538 533.7 +655.2
Phosphorus(mg) 660.6 +196.1 643.8 +235.7 606.4 1747 732.8 £240.7 649.7 £2159
Iron(mg) 7.0 £ 34® 74 + 23* 69 + 2.6 88 + 34 73 + 28

1) Mean=5D, In each row, values with different superscripts are significantly different at o.=0.05

Table 5. Mean daily energy and nutrient intake of subjects by percentage of RDAs" (% RDAs)

Age IN=19) 4(N=41) 5(N=41) 6(N=24)

Energy 107.8 - 2742 779+199 78.6 = 245 773+ 226
Protein 165.0 £ 25.1 1225 £ 183 1173 £ 36.5 1263 £ 297
Vitamin A 90.1 £ 48.0 777298 71.7 £53.7 891+ 335
Vitamin B, 98.3 £ 32.0 86.3 £ 425 775+ 434 950+ 426
Vitamin B, 1411+ 814 98.0+ 325 86.0 £ 205 104.0x 154
Niacin 98.0+ 342 89.4 + 40.5 838£270 982+ 314
Vitamin C 11124473 150.3 £ 41.3 1205+ 826 158.0 £ 45.1
Calcium 1019+ 373 105.2 & 23.7 70.1 £ 529 89.7 £ 39.7
Phosphorus 1321+ 215 107.3+ 279 101.1 £ 323 122.1 £ 38.9
Iron 700+ 12.8 740+ 17.2 69.0 = 20.3 88.0+£32.2

1) 1995 Korean Recommended Dietary Allowance, 6th ed, 2) Mean£SD
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Fig. 5. Proportion of average energy intake derived from carbohyd-
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Fig. 6. Proportion of average energy intake derived from carbohyd-
rate, fat and protein in snacks.
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7&%7} 22t 76.9%, T1.6%2 wskor @z, 23 34

& 157 3~5 Herha $Ee Algho] 2k} 44.0%,
30.6%, 35.1% 2 VeI 53] #he] ZAgele 79 v
Table 6. Frequency of calcium-rich food intake (9%)

0 time/ 1-2 times/ 3-5 times/ 6-7 times/
Week week week week
Cereal 26.1 40.3 10.4 32.2
Thick beef soup(Gom Kook}  63.1 27.6 8.2 0.8
Tofu 7.5 58.2 27.6 6.7
Soy mitk 75.4 14.9 8.2 1.5
Milk, Yoghurt 14.7 11.2 246 495
Green vegetable 7.5 552 26.9 10.4
Laver 52 440 291 21.7
Radish root 15.7 373 30.0 17.0
Anchovy, Icefish 11.2 64.9 16.4 7.5
Cheese, Pizza 65.7 306 2.2 1.5
Chocolate 35.1 55.2 8.2 36.6
Banana 51.5 44.8 3.7 0.0
Sweet potato 44.0 47.8 7.5 0.7
lce cream 23.9 47.8 23.1 5.2
Chinese cabbage 105 12.7 29.9 16.9
Ra Myon, Instant noodle  29.1 54.5 14.2 2.2
Table 7. Frequency of iron-rich food intake (%)
0 time/ 1-2times/ 35 times/ 6~7 times/
week week week week
Liver 94.8 4.5 0.7 0.0
Meat 6.7 76.9 16.4 0.0
Processed frozen food 216 66.4 11.2 0.8
Eggs 6.0 38.8 440 1.2
Shrimp 73.2 24.6 2.2 0.0
Red Bean, Bean 163 35.0 7.5 11.2
Soybean paste 11.2 55.2 306 3.0
Fruits . 5.2 12.7 351 47.0
Nuts 67.9 284 2.2 1.5
0 time/ 1-2limes/ 3-5 times/ 6-7 times/
week week week week
Fish, cuttlefish 14.9 77.6 6.7 0.8
Potato, Carrot 35.1 56.0 6.0 29
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Table 8. Correlation coerficient between daily nutrient intake and anthropometric measurements

Height Weight Girth of chest Mid-upper-arm-circumference  Skinfold Thickness BMI
Energy 1799 2269 3134* 1193 1023 2227
Carbohydrate .2736% .3018* 3875 0663 2549 2268
Protein .2469 3379* 3237* 2146 .1887 3436*
Fat —.0010 1040 1758 1691 2142 1829
Vitamin A 0928 0552 0158 —.0580 1556 0146
Vitamin B, 1835 512 -.0063 0381 -.0237 —-.0063
Vitamin B, 0195 1015 0644 0424 1002 118
Niacin 1481 1245 0655 -.1394 1019 0738
Vitamin C 0390 - 0471 -.0164 —-.0490 0642 -.1057
Calcium —.0662 0358 -.0195 1526 - 0987 1338
Phosphorous 0011 —-.0246 -.0643 =.0105 -.0593 -.0779
Iron 3045 .2796* 0840 0031 2591 .3445¥

*Significant at P <0.05, **Significant at P<0.01
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