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=ABSTRACT =

Using dietary, anthropometric, and biochemical methods of evaluation, a nutritional survey
was made of 81 seven- and eight-year-old children from two schools with different socioeconmic
backgrounds in Daejon city, during the October of 1980.

All the children were tall and heavy in comparison with 1976 Korean standard. School A
children with relatively high socioeconomic levels showed higher value in length and lower
value in weight than school B children with relatively low socioeconomic levels,

Mean hemoglobin values were 13.3 (school A) and 12.8 (school B) g/100 ml and hemato-
crits were 39.7 and 37.9 %, respectively. Anemic children were not many in both schools(A ;
0—-25%, B; 12.5-15.0% ). Urea nitrogen / creatinine ratios were 9.2 (A) and 7.8 (B).

The intake of animal foods was higher in school A owing to the higher intake of milks,
The intakes of all nutrients except energy and calcium were comparable to or higher than Kor-
ean recommend dietary allowances (KRDA), Riboflavin intake wae deficient in school B only.
Low socioeconomic school B children had significantly lower intakes of fats, calcium, and rib-
oflavin than school A children. Energy intakes were low as 75.9 (A) and 832 (B) % of KRDA
but their composition of carbohydrates, fats, and proteins were satisfactory in both schools.
More than one —third of protein intake was animalorigin in both schools (A; 1.40/3, B; 1.10/3)
and calcium intake was very low as 59.0 %(A) and 45.8 %{B}. -
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Education levels of parents, esp. mothers, were positively correlated with Kaup indice (in
school A & B) and some nutrients intakes (in school A). In school B, number of siblings and

birth order showed negative correlations with some nutrient intakes.
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F (1967)%, w 2 3 (1969)0 o IFAzhe} w

ashgl ok

Aol A Al zAtell Ao E&ae Fagoz 3t
g F AFFAE N 2 gt 7 ik 4
e AEsgoen, % 19809 59 dUdd
A2 5 ) wsbgoh

AEA dEs 4% ¥ 44 4HAz49 25
= T dam R A4
3000 series I1) & 4A}l-&3 o F
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35.8 % o] 91 ¢} (Table 1),
Byo g&45¢ Table 2¢)4 9 o] o}y

Table 1, Distribution of age and sex by schools

School A School B
Age (yrs.) Age (yrs.)
Sex 6 7 8 9 Total 6 7 8 9 Total

M 1 415 0 20
F 110 9 1 21

0 8 11 1 20
07 12 1 20

Total 2 1424 1 41 015 23 2 40

Table 2. Parents” education and family income of the subjects by schools

Characteristics School A Schoo! B
Father’s education College 18 (person) 6 {person’
High school 17 15
Middle school 10
Elementary school 9
A .
verage period of 1234 43%* 103+ 342 *
education (yrs) I
Mother’s education College 3(person) 0{person)
High school 21 5
Middle school 11 7
Elementary school 6 25
Average period of a, %%
ge P 100+ 3.8 68428 % **
education (yrs)
Educational period
P Mean+ S. D. 111+ 3.8 ** 85428 **
of parents (yrs) -
Monthly income Mean 4 S. D, 513 4308 ** 258 109 *k

(thousand won)

a Mean+ S, D.

*,0¢ The difference between school A and B was significant at p <0.05% and at p (0,01 %%
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e AS, dwZEelde] Am: 43.9%, Bax 15. obEE o oA FHUYe Akt mggar
0%o0°lga, FLo)st: 2z 2 14.6% , 47.5%= ook (Am  70.7%, Bm: 72.5%).
A AmoHE kW)Y g FF0 EFgtow (P A A obE T AA4E Azx g3 skl 4
<0.05), oArel Ao, Ame mFolitol 7 A4S st e A S0 AuEE dglon
58.5%, Bax 12.5%, IFFo|d= 22 14.7 (ASL: 58.5%, Ba: 60.0%) AT 215 7
%y 62.5 %R A, op¥ A 9] 99} o] AmolE ZEA$E Am 17.1%, Ba 22.5 %o} gl th
o A8 & 5Fol 453 H9eH(P <0.01), x5 GAANE BE3E o}l%Le Am: 22.0%,
HFro Hpa-$dde Aay 114, Bak 8 Bilt 20.09%2 w3k e)
How AmobEd Hreo HFaSARE A4 ¥ 2. Mzus A
skeH(P <0.01). 2 244 ok F F AdUF AL 64 (F2
e A4 AmY AL, 207y o)k} ek 9M (F3%)E AN 1M} 84 o}
12.2 %, Bme 9% 57.5 % 50 nksl o] 42 T A AT HE olE AEendg AR ASFEY
Zhzb 31.7 %, %ﬂaigm], B 4492 (Ta- %> Table 33} e}
ble 2) ztz} 51.3ukgl, 258wkl oz Amst 9 Am % B o}%e AR AT nE =
=3 =9roh(P ¢0.01). Aot g R3] (19759 ) ® no %9}3"%, =
4ed Fre assE Y 4999 Aol E 2 (19789 )V o] 5& Fulstm obFSe TR
Az 3td Am= 43?:]7:;”*]% FEol 2 Axto o} ¥k (Fig. 1).

2, BRE Re AT BFh

v Z¢] NCHS Standard * ¢ Rz} 2324

7?%-’?%-‘?—ﬂﬂi—?ﬂ+“&—r7} b~6ozs A aste] Bwd, AAE AT TAH FolE A9
AE 53.6 % Bats 60.0%7 ojd] &3y ow, D dy, 492 dad @AYl mF g
AF AEFE A4 5.7%, 5.99grh 2, AFL Bme T4A opFurel *xk Ege
FA4THE AREY A% HAAT 3T % A U, Aurd e s go £3x2 wgcol(Table 3,
A wstev Bae A, AA, BA, WA 9 Fig, 1)
Atoleo] TAF Hx (A4 27.3% ) F Rk EAE Aoz TS Aoy =
tmo HFAHE-L Ame A obH A& 40.8 529 o F A Qo) A w] maba] Ebg el
A, oy e 37.74% 31, Bad A$dE A el glel 4] wote] A5, wlmA g AAA
7b 41.0 4, 37.3 4 24 <kmzbel] abelrt W= 3} F&ol & Auel A AAHA R &0 P2 B
9tk @ ookFRet 5L 43F vEwgloyd oot A
Fro AL AmadlqdE 4o 53.6%E 7} Fell= Ball4 7t o ¥ AFL vk
g J I vkl EF A #AE 20.3% o AFe o 9 Ade Al Bt AZR
Roh Bmoﬂﬁ% TF AgAA 52.5% 2 o} 3= ke
o2 T4z E 30.0 %ol ATk Kaup x| 5= AmobFe] Bamolsrel ¥E
Table 3. Height, weight and physical indice of the subjects by school A and B.
Height (cm) I Weight (kg} ‘ Relative weight ' Kaup index Rohrer index
Age Sex| A B ] A B l A B 1 A B A B
. M 12434 3.5%121.84 532394 3.1 23.9-43.1 18.6+ 2.1 193+ 20(1.48+ 0.13 1.61 4 0.13(1.18 -+ 0.08 132+ 0.12
F 1203+ 6.2 121.84 4.3]22.1 4+ 2.9 241 4 3.0184+ 15 19.8+ 1.9 1.52 + 0.08 162+ 0.01|1.27 + 0.08 1.33+ 0.06
M (1260443 1236+ 55[23.8--2.4 255+ 32188+ 1.5 206 + 2.1| 1.50 + 0,01 166+ 0.17|1.19-- 001 1.35+ 0.15
8 5 123.7 + 3.7 12424 5.2 (227 + 1.5 24.74 30183+ 0.9 20.4 4 2.0{ 1.49 + 0.07 1.64 + 0.16/ 1.39+ 0.60 1.37 - 0.19

* Mean+ S.D.
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Fig. 1. Comparison of height and weight with Korean standard, American standard and Whang%s

results (1978).
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ulg xlt}o] screening test & A dE o]
= hemoglobin % % 9} hematocrit 2 233 A3}
Lt Table 4 9 2t}

Z A 4F o} %9 33 hemoglobin 3= Aw
13.3, Bam 12.8 g/100ml 24, 5 &m 4fo] ¢
#9 A Hoj & glgdek s UAFAE 12,
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Table 4. Hemoglobin and hematocrit values by two schools

Schools Mean +-S. D.

No. of subjects by levels

Proportion

of anemia

No. of subjects %

<10.9 1.0 ~11.9 12.0 ~12.9 =13.0

Hemoglobin A 13.34- 0.6 0 1 10 30 2.5
B 128+ 0.9 1 4 14 21 5 125
{330 33.0~359 36.0 ~39.9240.0
Hematocrit A 39.7+ 19 0 1 22 18 0
B 37.9+ 28 3 3 26 8 6 16.0
a mF oS FoEd, o)l: zARA W 24 7} 7.8 2.4 (Table 5), b3 A A TFl 4ulH o
Wed zhojel] slqlglivln 4z, 2 Sozn sgsE Asad A {9 HL okAnt
Hematocrit o} ## %= Aa~t 39.7% Bx A =gkt
£ 37.9%9 =& £ & Rgeon, Fazte H ol wtw Ao A H o] ¥ m T RDA 9

2]
o Ael AL Qs WA A S 36 %) up
o2 BYgH N okFol ARANAE HUE o
Joud BadAE 15.0% (67 ) 24 Aarc
gt a2l v o A3 o8 xnE (A 9 7
042 ~5T %, A5 1 29.8% ) Relk: W%
w2 ol
2) Urea nitrogen/ creatinine ratio

o] ratio - o} Eo] WA A okl o
G AT Frhed A% 48 A439

2} 31 glow ), Ao} FHrgd4E o
Zageh v 4E o vd qd @
3F OW o) gk

24A Jhol 4 o] ratio= Amrt 9.2, B

95.0, 93.8% 2 A *Aq Holw gt

E-

A RuAe) 4# wgel Anytd ¥%oBR® B

mnc RH o $96 Aotk A5 (Table 6)9
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Table 5. Urea nitrogen / creatinine ratio of school children

| m3le] 2w (Table

Reference subjects description Ratio
. I
T(h]_lgs S;Udy 7 ~8 s Daejon, school A 9.2+47
school B 784+ 3.9
Tchai and Kim 6 ~8Y™S Seoul, high income 9.0+ 10.0
(1972) Kyunggi, small city 8.0+ 8.2
Kang won, rural 74+75
TS
Chung et al 7 ~8 Kangwon, rural 84 ~132
Arroyave School Upper income, urban 120
(1972) children Low income, rural 6.3
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Table 6. Average daily food intake by two schools

{unit : grams)
School A School B
Food G
ooc Teroups Mean+ S.D. % Mean+ S.D. %
Cereals 260 + 1094 27.4 292 + 101.5 306
Sugars 9+ 156 0.9 54 88 05
Potatoes 25+ 715 2.6 47+ 1174 49
Legumes U+ 557 3.6 34+ 483 36
Green and yellow vegetables 103+ 79.6 10.0 134+ 1252 141
Other vegetables 36+ 4.9 3.8 94+ 831 9.9
Fruits 219 + 200.0 231 196 +- 262.2 20.6
Sea-weeds (dried) 2+ 41 0.2 1+ 28 01
Seasoning 74+ 112 0.7 84+ 104 0.8
Subtotal 6%+ 737 732 811+ 781 85.1
Meats B+ 590 37 4241227 44
Eggs 30+ 480 32 21+ 344 2.2
Fishes 56+ 870 59 28+ 717 2.9
Milks 127 +- 1143 134 45+ 101.9 47
Subtotal 248+ 410 26.2 136 + 158 143
Fats and oils 6+ 8.0 0.6 6+ 73 0.6
Total 949 + 1147 100.0 %3+ 93.8 100.0
A Ao e Amst 2Bdg oA E ALY (P <0.05), 2% (P <0.01) @ riboflavin (P¢0.01)
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Table 7. Average daily nutrient intake by two schools
Fnergy and Nutrient School A School B
Mean+ S.D. % of RDA Mean +S.D. % of RDA

Energy (kcal) 1518.0 + 452.0 759 1664.0 -+ 670.0 83.2

Fat (g) 321+ 179 * 258+ 226 *

Protein (g) 570+ 241 95.0 56.3 4 34.7 938
Animal 26.7 46.8 20.6 36.6
Vegetable 30.3 53.2 35.7 63.4

Calcium (mg) 590.0 -+ 315.0 ** 59.0 458.0+ 3770 ** 458
Animal 354.0 60.0 169.0 369
Vegetable 236.0 400 289.0 631

Iron (mg) 12.9 + 5.8 129.0 124+ 6.7 124.0
Animal 59 457 2.7 21.8
Vegetable 70 543 97 782

Vitamin A (1. U) 3431.0 4- 371.0 214.4 3250.0+ 380.0 2031

Thiamin (mg) 1.23+ 065 153.8 113+ 054 1413

Riboflavin 124+ 0.79 ** 103.3 090+ 0.62%* 75.0

Niacin (mg) 18.9+ 104 1454 194+ 110 1492

Ascorbic acid (mg) 63.0 4+ 44.0 1575 700 + 51.1 175.0

% The difference between school A and B was significant at 005
*% The difference between school A and B was significant at 0.01

Fol AFs aFHh

T 4w AT 3W ddae 74L& Table
83 o] A, B ¢dam xF, 33 FAO™o4 3
g 76:12:12 (BEE AW ww A ) §
Pk Aekgt 70:15:15 9 g3t wlm T,
Av o A5 58 Amcl A Badl AR

oA o R
AR ol 4

A9

calorie % 7} o} A F-ol 4]
ol FAu 9l 60~ 65: 20~ 25:

156 =3t m Agleh

sl A, B ka4 A 95.0% o
93.8%° FL 52 Bgow TFazle o=
darh v 4 A 4E4 e
A g% v Amyl 46.8:53.2 24 B a9
36.6:63.4 el T4 w3 vl AFshn gl
o] AM oz S9e gk ¥} Bar FTEA
Weel 4o AAY 13 dm e FE
steba sk oh

2 AAE A dtae o 87T %, & W AW
2 89 %ok wlmst el Ao u dxe

Table 8. Composition ratio of daily energy
intake in two schools

Calorie %
Source School A School B
Carbohydrate 66.0 725
Fat 19.0 14.0
Protein 15.0 13.5
o] & mHsly WA A3 Fapdes g4
L7 ojTk

Za AHF2A 2B ;A 472590%, 45.8 4
EA, RF AR m4 v gEan ggen, o
Eolde nnd U™ v gad e 255 g4
HA g Aol H$7A at FTEA A4S
A 60%° 2ETAAY AW, BmdAE 631
%7k AW g0l X S AFA A Fe 4 437
sha gl A Bamol el e oS gl
A F stam 2o Aol = ol & A skEdn 547
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ol W AW o et Harl ok WF BEF ol Hayz vlas e A4, Ww, g4
g0 51 %2 dA ez e s okFe % riboflavin &) A Aol 4 Ael7t B &g & +
FAE(T0%) ot a3 Yon o] &80 43 o™, 2 FolE Table 74 A 2e}l: BS F=37
AAzGU AL AFAA 2EL F2 A3 5 AA GErgeh & w@A 43 A 2300
o 2ol gh 3 3k o} HEHE obFe] AmdlEe 26.8% (119 )0l gle

F 32 wppE A7 ol ek
$499 TAEos 44

o7 T~8ME RAE

a8 ez daIA L ELF

A A, A gdol AFsivta sl vk

HEL G EF AT 124~ 120 %5 AH 6t
el F4g0 yL4BY AFon Ree] AP
A#HZ gl sivlets, RDAE 2329132 9
oo sukE e mdto]l AL AW 4 ofFe W
gz el 2 g sk

gkl FAQl Aol g o AFe FU
w2 F589 dolE nysid Bast 23 o
L 5L neva A en, o] =3 Bast A
aud Qs ohs %A /‘o‘—"‘i’Pﬁ o}

Aagt 2 Jokige HFAHFEL WAL ¥
< 3&434(S. D) & vetu gl WP?/]-/“I Wl 7ol
a7l AEA AN FAF BoE Fild ga
W dokr i Aol F Yol REAX v Fo5D
frdstely A s ok

Table 9= Mo Gkt A3g PR o
FHELE 243 x|k

Table 9. Frequency distribution of daily

i}, Baol4 & 37.5% (159 ) U4 5 g7, ribo-
flavin s AFo} 4L 24.4% (107 ) ¢l utd, B
@Al A= 57.5% (239 ) 24 459 ek 2
w2 AAFY 1L/3 % vdH & olFo] AmlA
19.5% (8% ), Bael4 4% (185 ) =4 4
2 Aol xe}. =@ riboflavin g A g o
EVEYUEL ¥ T A o] AP 140
~210 %A EE EFsn Amdl AL uletul A9
A el A 1736 vgs s obFo] 17.1
% (77 )3 APk, = Badl4 15% (69 )
5= o}%o] Ascorbic acid 47t =A% 13
o v e 40 5 g AR E) L

TS v elal o Aol 4 4§ ol RDAQ! 90 %
o] 825 olE Fo A (Table 9) 24 A 3,
Bitel 4 Z7] A9 9.8, 10.0 %, zé—‘?._—..-_- okm
A 25 ¢, vitamin A 727 4.9, 7.5 %,
2.5, 0 %, riboflavin & 4.9, 7.5 %,
2.5 %, 22 3 Ascorbic acid
7.3, 5.0% °lgith

thiamin .2

=

L=

niacin & 0,

nutrient intake based on the percentage of RDA

School A School B
Energy and - -
Nuthents % of RDA % of RDA

290 89 ~ 67 66~ 34 33~ 0 290 89~ 67 66~ 34 33~40
Energy ®22.0) 17(415) 14(341) 1(24) 13(325) 13325  14(350) o 0)
Protein 19(463) 11(26.8)  8(19.5) 3(7.3) 16(40.0) 9(225)  14(35.0) 1 25)
Calcium 8(195)  6(146)  19(463) 8195  2(50) 3(75)  17(425) 18(45.0)
Tron 30(732)  6(14.6)  4( 9.8) 1(24) 24(600) 10(250)  6(15.0) 0(0)
Vitamin A 28(68.3)  4( 9.8) 2 49) 717.1)  22(550)  4(100) 11(27.5) 3( 7.5)
Thiamin 33(805) 4(9.8) 498 0{00) 3Y775) §150)  3( 75) 0( 0.0)
Riboflavin 20(48.8) 14268)  8(19.5) 2( 49)  8200) 9225  20(50.0) 3(75)
Niacin 30(73.2)  §19.5)  2(49) 1(98) 26(650) %225  5125) 0( 0.0)
Ascorbic acid  27(659)  5(122)  5(122) 5(122) 29(725) 1(25)  4(10.0) 6(15.0)

* Number of subjects
** Percent
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Table 10. Correlations between Kaup index, daily nutrient intakes, and some backgrounds of the

subjects.

Variable Koo . Frergy Fat  Protein Ca Fe  VtLA iy Ribofl- Nig, Ascorbic:
Kaup index 0.19 030% 015 022 077% 000 010 012 020 -019
Father’s 077 *% 020* 030 * 0.10 041™ 031*% 022 014 024 014 022

< education

= | Mother’s 0.25 032* 014 033%030* 016 012 019 018 021

;‘%) education
Family income 015 006 —-013 022 007 014 004 026 014 020 012
No. of siblings —-014 —025 004 003 007 003 -014-014 025 -007 014
Birth order —045 —014 031 —007 _015 -018 —021-021 -016 -024 005
Kaup index 0.11 026 023 005 002 021 024 012 -003 016
Father’s 056 ** 0.01 015 036 _002 003 021 002 013 001 -003

education

£ [Mother’s 091 ** —007 024 033 005 001 -025-017 015 002 008

_§ education

@ |Family income 005 005 012 008 023 0.11 008 013 001 016 029 %
No.of siblings 017 _028* ~037*-009 005 -007 -003-013*_-021 032 —013
Birth order _058 -017 -—010 -0.09 _p12 009 —012--012 —0.30* 000 -019
% P <005, s+ P001

6. QUL MdFal, Kaup X|$, ULHrstAE A} Fase FaAel M Az ol E A=

olel ARt s 9 o) wggFol ) JUR o] FL4E 3

Jofa 42, Kaup A4+ 2 kg7 9 54ho] Folu 4497 $Heln FFa 4AA 4%

= ShgvtE Baet dR s FFelgth zeluw B

A stay e 2 Este 2t} (Table 10).
WER] ¢ Foll 4 go] o] §5E Kaup A &, 7]
o obEs 2, AWl AR F Qs Ay o
AE Amol At Fo Adg vygrh oz R
53 oivive agsEe A, Bakad A Kaup
A gol W 9 22 Q) 43 (7 0.5570 ~ 0.9458)
2 283 AmddE 9%, AW, 2 W AR
o} A ekl O A (7:0.2804~0.4074) S
o Fo] Brol m{gFo) ¥ ﬁ‘r% ob-%9 A Auk
‘3% 3 QE*°\ AF7 F5sgq-e L Aastgeh
ol A2 7t 9 A 54lo Kaupzl o g
4 ‘3'491- 2] Fq) 43te] -3 ( Bae ascor-
bic acidnl 9593 Ao 432 vge) L
Wda 5o agFFo] Fre dIdA4L
A5t7) W) Fol Aoz 44 weEtd FRe
kx4 F ol obFo Fg Y ﬂ%*s&aloﬂ =i
%

f

_do

ks

r_;l:’.‘

03, —{oJ_

aol A FAFo g, Y P thiamin 2] 4 3
B Apelel, F4 <9 o riboflavin 4] # g Alold] =
¥ Ao 4ae vedezd A 5o gn xﬂ]
Hel g4 3 3R okt A5 2Ry ohe
T Huo e AYLE vgFgrh

[

=

FA8 AR el 4 AE G A A ol vim
e AdRsa AW Hde 2 ety Itk
B#ulgtm 238hd4 81 (Am: W20,
217, Ba:d 209, o 209 )S w4e
2 AuaAAde, AusAd, 43k a4y
Aol 4 HAUE 2Asta, 4 Fg4 AAYAF
Qw5 A4S AEd FAE 8

2 r X



—-ol A - FgA - Fvlg -
3} zhoh 6) %w, E3 oy aS§FEL A, B 73
1) zAd 4 ob5e Hme dFas 7|71 A a4 2% Kaup |49 ol $ 52 E9 4% 1
@ 11y, Ba 84, 949492 Aax 51.3 58k, dor AmdlAe dR dgse AH A E 4
Ba 25.8atd ez w5 Amst Baxd Y53 #Ae ugrh
ez HaA 4o 2L+ Baol A g5 g4 4

A 7tEFE A 579, Ba 5.99 3w,
2449 %E AR obFL AAC A HRov B
ZERAA, B4, dA 3N A xFREEER
g

2) 2w 4 obF o AAH AF2 ATLot
Hx3r) Fgen AmotEs AlAe] Baret &
gdn(Amy TA HofAdd), AFL Amrt B

axel ke

Kaup 7]
Rl ygtor] Rohrerxl 4% Amo 84 ofolntg
AdstnE Amst Baxc R3tEh

3) Z A4 o}5- 2] 3 F hemoglobin gz 5 &
@ 13.3, B 12.8 g/100mi,
39.7%, Ba 37.9%9 £& 435L velud,
AEdssda 25 e Ravet A w2 el
gtk (Am 0~2.5%, Ba 12.5~15% ). urea
nitrogen / creatinine ratio = A3 (9.2)7} B {7.
8) Bl oh4 EShoh

4) AZ 4340 3 F T F AFAATS A
@7t 949g, Ba7b 953g o7 &mzte) zlojE ¢l
2 453‘3 AFJAAEL A% F2 Y
/ﬁjﬂoﬂ s1el=ge] 4535 Edch(Am 26.8%, B
i 14.9%)

5) A A A= Rk d %3 2as A
A& rE AL AR E FE5FA U 29600
riboflavin & B me A nt 2 &= ek (5% ). &=
Wz ulastg g, A, 25 2 ribofjavin o 4
A rFaastgodez o B3k dF2 A
Aol 15.9% (Ax), 83.2% (Ba)lgden,
3144 Fofso FANEL Amrt 66:19:15 (Bl

B AW e ), Bmrt 72.5 :14.0:13.5%
*1 gEdHolglen Ame x4 Col %7t Bareh
och w3 e #F4, FHer 2 F 4
gHen, FEABAY A= Fda T 1
/3ol Aolgleon, Ams Bars o =gtk
ZHeAgge] 590% (Am) Y 458% (B

ERERD Y R e e L

2 Relative weight = Am~7 B3

hematocrit & A @

-
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