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=Abstract=

A Study on Iron and Protein Nutriture of Preschool and
School Children in a Korean Rural Area

Young Jin Choung, Hei Soo Rhee, Kil Won Kang* and Bum Suk Tchai*

A general survey of 82 perschool children and 473 schdol children (from 1st to 3rd grade)
residing in the Dongnae area of Shindong Myun, choonseoung Gun, Kangwon Province was
-conducted from: June 12 to 21, 1973, to obtain information concerning nutritional status, éspec-
ially the protein and iron nutrition of preschool and school children in a rural area of Korea.

A sample of 58 children 2 to 9 years old was selected from these 555 children for hematolog-
dcal, biochemical and parasitological tests.

The results of these tests are presented below,

1D Both the mean body height and mean body weight of these children were higher and
heavier than the averages in the Korean Physical Standards. About 39 per cent were above the
90 th percentile of the Korean Physical Standards of height and 35 per cent were above the 90th
‘percentile of the Korean Physical Standards of weight.

2) The rate of infestation by helminthes was 67,6 per cent and there were no cases of hook-
worm infestation. Among the ascaris-infected children, 61.6 per cent fell within an Ascaris E.
P.G. count range of 501~2,000. This was considered a rather mild intensity of ascaris infection.
Nutrient loss due to helminthes was also estimated to be low.

3) The mean hemoglobin level was 11.3gm% (4:0.94), and 68,4 per cent of the children
‘were anemic (less than 11gm% among those 5 years old or less, less than 12gm% among those 6
years old or more). The average hematocrit value was 36.1% (£2.36), and only 3.5 per cent
showed more than 34% on the M.C.H.C. test. These results showed that the incidence of anemia,
in these rural children was high, and that in general it displayed hypochromic characteristics.

4) The average serum iron level was 78.21g% (329.8). The proportion of. the children
:showing less than 50pg% in the serum ilon level was 5.6 per cent, while 41. 8 percent revealed
450 #g% or more in the TIBC determination. Transferrin saturation was below 15% in. 71.4

percent of the preschool children, and in 28,6 percent of the school children. Those who had a
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serum jron level of .504g% or less and a TIBC of more than 450xg% constituted 11.9 percent of

the children examined.

From these results, it was concluded that especially preschool children were low in iron nut-
rition, and that most of the anemia might be iron-deficiency anemia.

5) The mean values of total serum protein and albumin were 6, 98gm% ’and 4.99gm% respect-

ively.

Especially in serum albumin, all children showed more than 4 gm%.

6) The mean urinary urea nitrogen per creatinine ratio was 11.5 (=-4.2), and 21,8 percent

had a ratio of more than 15.

Considering these results, it was suggested that protein nutrition in these children was relat-

ively good.
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1) mM¥ey HE

©® Hemoglobin(Ifiiz3) i : cyanmethemoglobin
‘method. 22,2438

@ HematocritGRILER 35 1fith FEE)PTE © mic-
rohematocrit method.??2

® Mean  corpuscular hemoglobin concentration
{(M.CH.C.)

Hemoglobin(gm/100 ml) X 100
Hematocrit(%)

2> H{LEBH mEHE

@ Serum iron(ifif4;, S.I): WHO G| A &3t
FRRERE HE %L 2319 v}, B bathophenanthroline
o] &3 Ef&AA Beckman B Spectrophotometer £
ERE WED-S.

@ Serum total iron-binding capacity ({4 #8kE &
#8, T.LB.C.) : -4 Ramsay method?Psl] ]3] =z}¢]
9 Fe € AT %, mER e e Hpwmw
% ALt FED-L.

@ Transferrin saturation (T.S.):

Serum iron (ug/100 ml) X100
Serum total iron-binding capacity (ug/100mD)

=T.S.

@ Serum total protein(IfliEMEE) : modified Bi-
-uret method & & 43 BE)SITES) ¢+ Technicon
-Autoanalyzer 1& i3t BiE-S.

® Serum albumin: HABA dye & i 3= Ness
‘method™sl] &8 HESHTEC R WE L.

3 =9 LB BE AW 10~128 Aol RE
“#RELshe] “Urea nitrogen/Creatinine ¢} ratio & 33}¢]

o .

=

=M.C.H.C.

Urea nitrogen: Annino-Gentzkow #izkel] 2] 5t

Table 1. Percent distribution of children by their

general characteristics

Characteristics ffllll ldren gﬁﬁl gg:g
Age of children (years)
2~3(yrs.) 8 - 10
4~5 7 16
6 22 19
23 22
8 23 21
9~ 17 12
Occupation of father
Agriculture 66 48
Others 34 52
Education of father
No formal education 21 15
Primary school 42 35
Middle school 20 19
High school or college 17 31
Education of mother
No formal education 33 23
Primary school 57 64
Middle school
High school or college 3
Age of father (years)
~29 6 4
30~34 23 33
35~39 29 22
40~44 20 32
45~ 22 9
Age of mother (years)
~29 17 22
30~34 34 35
35~39 25 26
40~44 14 13
45~ 10 4
Total 100 100
Number of children 555 58
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Fig. 1. Height of children compared to several growth standards,
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Table 2. Mean height & weight of all subjects &
selected subjects

Age (yrs)

Weight of children compared to several growth standards.

Table 3. Positive rates of parasitic infestation by

age
Age All subjects Selected subjects Age Infestation rate (%)
Sex Base
(yrs.) Ht.(em) Wt.(kg) Ht(cm) Wt.(kegd (yrs.) AL, T.T. T.O. Total
2 M 889 134 - 6 78 33 —~ 8 9
F 86.1 119 8.0 13.9 7 49 60 — 80 10
3 M 925 138 96.6  14.8 8 67 4 — 67
F 90.2  13.5 93.4 140 9 33 33 11 €3
4 M 9.5 153 101.8  16.2 Total 56 M 5 o 34
F 97.8  14.8 96.0  13.3
- Note: A.L. Ascaris Lumbricoides
5 M 101.0 15.9 102.5 16.9 T.T. Trichocephalus Trichiurus
F 105.5  17.3 108.0  17.38 T.O. Trichostrongylus Orientalis
6 M 1125 19.2 115  18.9 ‘
F 1119 18.4 115.3  19.7 Rgezse] A2 deixx glglrh
7 M 175 2L0 1209 225 A HES R B L 5%l 56%.2 7T
F 1161 19.6 116.1  19.5 A Eghm tho] WEO B 4MyQon, i HE
~ ok ¥ % 7F 3 gy o
8 M 1218 224 121.6 22,6 L ‘;Uj eiiéﬁ ' Asierk IRl AR
F 1207 2.9 122.6  22.4 T eTm R -
3% 9 259 RS SRR 2, 5%L8 33~
9 M 1241 24.2 1240 23.9 8%, Ha-L 33~60/4 WIEE A49 S 98
F 1233  23.2 127.2 247 o
10 M 141 229 - = = B ERE W RIERERES _m4°ﬂf<1
F 1258 229 — —

9} o] ¥y EPG(Eggs Per Gram)& 1, 9300] ¢l
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501~2,0008] [ EEF 61%, 2,001~4,0005AA] 17
%7+ Betgich. o224 359 RpEe HEH =2
ol vk, BYEEE ¥ RIS vehdsl

Table 4. Distribution of EPG grade of ascaris

lumbricoides
501~ 2,001~
Sex <500 2,000 4,000 >4,001 | Total|Base
Male 9 55 18 18 100 | 11
Female 14 72 14 - 100 7
Total 11 61 17 11 100 | 18

3. Mm% BE

MLy HE2A L Hemoglobin, Hematacrit %
M.CH.CE #a#&stg.od iR RES ICNND(In-
terdepartmental Committee on Nutrition for National

Defense)$] HEEP] ] Z FHREE ¥ 1Y
X, WHO¢| ZMBfE®e] =et RmkREsl 5
wE BESAC

1) Hemoglobin

F5ol A9 2ol 2T MAREL 11.3gm%=E
A BRAL2em%)s}t ZR(11L3gm%) Hde £2
7 g o), ERAE e BB REC~5RF
A 10.7em%2A, BREREGE~9EF)S 11.58m
%12l HES e KRS 14+

BEYIRES BR REMNY 2B HiMeEd
Bl (P (3¢9<0.05).

Zampho g Bal JCNND ¢ acceptable range(11. 0~
12.4gm%) LAYl 64.9%7F @a=gl.on, deficient
range(<{10. 0 gm%)dl] BFEs= L .10.5%4 ). &
MEEEES SRUATS 11em% K, 63 LigE 12
gmy% REPoE B AmMEES SRRl
A 64%, 6EBLIEAA 69%, ZBIeE 68%5 ]

Table 5. Hemoglobin levels of preschool & school children (gm%) ( ) :per cent
Age . ' R No. of children by Hb. levels Propoion of anemia*
Sex N Mean S.D.
(yrs.) : <10.0 10.0~10.9 11.0~12.4 >>12.5 No. %
M 0.6 0.7 2 2 -~ 5 71.4
2~5 F 10.7 0.9 — 4 57.1
T 14 10.7 0.9 6 5 — 9 64.2
M 7 1009 0.7 2 4 - 6 85.8
6 F 1.1 0.8 3 — 4 100.0
T 11 1.1 0.9 2 2 — 10 90.9.
M 6 122 0.3 — - 4 2 33.3
7 F 7 1.6 0.8 - 5 1 57.1
T 13 1.9 0.8 - 9 6 46.2
M 6 1.6 0.7 — 2 1 4 66.7
8 F 6 1.9 L1 — — 5 1 4 66.7
T 12 1.8 .0 — 2 2 66.7
M 109 0.7 - 2 1 — 3 100.0
9 F 1.4 0.8 — 3 — 3 75.0
T 7 1.2 0.9 —_ 3 4 — 6 85.8
M 29 1.2 0.8 3 9 17 — 12 68.9
Total F 28 11.3 0.9 3 4 20 1 7 67.8
T 57 1.3 0.9 6C10.5) 13(22.9) 37(64.9) 1¢1.7) 19 68.4

* According to WHO Scientific Group: WHO Tech. Rep. Ser. No. 405, 1968
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Table 6. Hematocrit values (%) of preschool & school children (

) . per cent

Age No. of children by Hct. values Proportion of anemia*
Sex N Mean S.D.
(yrs.) <(30.0 30.0~33.9 34.0~36.9 =37.0 No. %

M 7 35.5 1.6 —_ 2 4 1 — —

2~5 1 7 34.1 1.9 — 3 4 1 1 14.2

T 14 34.8 2.0 — 5 8 1 1 7.1

M 7 34.9 1.5 — 1 6 — 5 71.4

6 F 4 35.8 1.9 — - 3 1 2 50.0

T 11 35.2 1.9 — 1 9 1 7 63.8

M 6 37.5 2.0 — — 2 4 1 16.7

7 F 7 36.8 2.0 — — 4 3 2 28.5

T 13 37.1 2.2 — - 6 7 3 23.1

M 36.0 3.2 — 1 2 3 3 50.0

8 F 6 37.6 2.4 — — 2 4 1 16.7

T 12 36.8 3.2 — 1 4 7 4 33.3

M 3 37.4 0.6 — - 1 2 — —

9 F 4 36.3 3.1 — 1 1 2 2 . 50.0

T 7 36.7 2.9 — 1 2 4 2 28.5

M 29 36.1 2.1 — 4 15 10 9 310

Total F 28 36. 1 2.4 — 4 14 10 8 28.6

T 57 36.1 2.3 — 8(14> 2905 20(35) 17 29.8

* According to WHO Scientific Group: WHO Tech. Ser. No. 405, 1968

2) Hematocrit

% 6o A gk o] ¥y hematocrit {HE 36. 1%A 1L,
BR(36.1%)3 REG6. 1%+ 2R g,
B2t RE(34. 8% )] BEEWIRE(6. 4% a0
o RS 2gvh a8 AR 33% Rk, 6
BRUEE 36% RSP AMBEEEE A4S A9 &
MFHERL 5% LT REdA 7.1%, 6% L RE
oA 37.2%, ZBEMOE 20.8% 24 Mt W&
W Brbes AL e glrl

ICNND ¢] acceptable range(34.0~36.9%)R 51
%, high range (C37.0%)¢) 35%7F BI oA, defi-
cient range(<30.0%)4 & & FAE g4t

3) Mean corpuscular hemoglobin concentration(M.
C.HC)

F7d A8 o] MCHC ®] Figfiv= BR 31.1%,
HE 31.4%, & 31.3%=2A Baid £ gde
v, BERRIREC 7%)0] Bl REGL 4%
| #EHe R FEISA Faeh (P (%<0, 05). IC-
NND ¢} acceptable range(30.5~34.9%)R 75%,
low range(28.0~30.4%OA) 21%7}F Batio=, W
HO®o| A B#3 FEHIE 34% Ll LS 202 29
(4%)9) s, 32% KV £ Spbhdiel 4 85%

7b, Gl Al 62%7), REEO. 2 68% 7 BYch

4. m%S] &2 KE

1) Serum iron levels

E 8l Ao} ol Ty mMFBEZEL FR 79.4p2%,
5 76.9 ug%, WL 78.2 g% 2A BAH wFE
Ry gddod, BRTREGS. 3 g% 0] BRIRE
(86.0 ug %) Hal HESH k(P <CC. 05).

50 pg % RETVE BMEEER BER S 5.6%9
FEe] old] Bsldon, 70 k% KR Fle B%E
Ve,

2) Total iron-binding capacity

T 9ol Ao} o] iy MUNIEAEEL B 434 18%,
H 470 ng %, Z-WE 450 ug % 2A PRI, EBH TH T
ZRyel Aws A Jebyel 300 pg %% Al =
g Pl Qslem, 400 g% BB BI%Y =9,
450 pg % LAV 41%, 500 ug% Ll kel 25% % Tt

3) Transferrin saturation

F2100] A &} 7o} 4 transferrin saturation-& 5
5 17.8%, &5 16.1%, ZRE 17.0% 24 8EE WAt
g A EE|EAA BRsE ZREct & REE el
dYom, BBWREd(2.9%) BHER®E9. 0%

(153)



Table 7. Mean corpuscular hemoglobin concentration values (%) ( ) :per cent

No. of children by different

Age . L Proportion of anemia

Sex N Mean  S.D. MCHC values  SagF 39
(yrs.) : <28.0 28.0~30.4 30.5~34.9 235.0 No. % Nov %
M 7 29.8 1.0 — 4 3 - = — 7 100

2~5 F 7 31.5 1.7 -~ 2 5 — . 1 14 5 71
T 14 30.7 1.7 ~ 6 8 — 1 7 12 8

M 7 311 2.0 1 1 5 — - = 4 57

6 F 4 30.9 1.7 — 1 3 -~ - — 3 75
T 11 3L.0 2.1 1 2 8 — — — 7 64

M 6 32.6 1.4 - — 5 1 117 2 33

7 F 7 3.5 1.3 — 1 6 - — = 4 57
T 13 32.0 1.6 — 1 11 1 1 8 6 46

M 6 32.2 1.7 — — - _— - 3 50

8 F 6 3L5 1.3 — 1 5 — - = 5 83
T 12 3.8 L7 — 1 11 — - = 8 67

M 3 29.3 1.6 — 2 1 - — — 3 100

9 F 4 3.5 0.6 — - 4 - - - 3 75
T 7 30.5 1.8 — 2 5 - - = 6 8
M 29 31.1 1.9 1 7 20 1 - 1 3 19 655
Total F 28 314 1.3 — 5 23 - 1 4 20 7.4
T 57 3.3 1.7 1(2) 1221 43075 1) 2 4 39  68.4

* According to WHO Seientific Group: WHO Tech. Ser. No. 405, 1968
#* According to Moore, C.V.: Modern Nutrition in Health & Disease, Lea & Febiger, 3rd ed., 1964

Table 8. Serum iron levels (ug%) of preschool & school children (D :per cent
Age No. of children by different Proportion of anemia
g Sex N Mean  S.D. serum iron levels (<501g%)
(yrs.) 30~49 50~69 70~99 100~129 130~ No. %
M 7 57.1 26.8 3 2 1 1 — 3 42.8
2~5 F 8 59.4 8.2 — 6 2 - — — e
T 15 58.3 20.7 3 8 3 1 — 3 20.0
M 5 89.0 33.9 - 1 2 1 1 —_ —
6 F 4 83.7 5.2 - 1 2 1 - - -
T 9 86.7 29.0 — 2 4 2 1 — _
M 6 90.0 44.4 - 3 1 — 2 — —
7 F 7 83.6 24.2 — 1 4 2 — — -
T 13 86.5 38.3 — 4 5 2 2 — —
M 6 79.2 26.3 - 2 3 1 — — —
8 F 5 90.0 3.2 — 1 2 1 1 — -
_ T 11 84.0 22.4 - 3 5 2 1 —_ -
M 3 95.0 31.7 — — 2 — 1 — -
9 F 2 77.5 3.5 — —_ 2 — — —_ _—
T 5 88.0 33.7 —— — 4 — 1 — —
M 27 79.4 34.4 3 8 9 3 4 3 11.1
Total F 26 76.9 22.6 — 9 12 4 1 - -
T 53 78.2 29.8 36> 17(32) 21(39) 7(13)  5(9) 3 5.6
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Table 9. Serum total iron-binding capacity (ug%) ( ) :per cent

Age No. of children by different serum TIBC levels
Sex N Mean S.b. -
(yrs.) 300~349  350~399  400~449  450~499 500~
M 7 431 53 - 2 3 1 1
2~5 F 7 495 10 — 1 1 3 2
T 14 463 57 — 3 4 4 3
M 6 411 85 2 1 1 - 2
6 F 3 416 25 — 1 2 — -
T 9 413 87 2 2 3 - 2
M 5 444 55 - — 3 1 1
7 F 6 476 57 — — 2 2 2
T 11 461 65 — — 5 3 3
M 3 473 126 — — 2 - 1
8 F 2 461 57 — — 1 — 1
T 5 468 135 — — 3 _ 2
M 3 433 61 — 1 1 — 1
9 F 1 440 — — —_— 1 - -
T 4 435 74 —_ 1 2 — 1
M 24 434 71 2 4 10 2 6
Total F 19 470 73 - 2 7 5 5
T 43 450 76 2(5) 614 17(40) 7(16) 11(25)
Table 10. Transferrin saturation (%) () ::per cent
Age S M sD No. dtﬁfgll}ei ﬂrgll‘lsbylevels Proportion of anemi a.
ex N ean .D. At .
- ~ ~ ~ ~ (<15.0%)
(yrs.) 0~9.9 10.0~14.9 15.0~19.9 20.0~29.9 30.0~ 1, o
M 7 13.4 5.9 2 3 - 2 - 5 71
2~5 F 7 12.4 3.6 2 3 2 — — 5 71
T 14 12.9 5.3 4 6 2 2 — 10 71
M 5 20.3 59 — 2 — 3 — 2 40
6 F 3 18.7 2.5 — —_ 2 1 - — —
T 8 19.7 5.8 — 2 2 4 - 2 25
M 5 20.5 10.9 — 2 1 1 1 2 40
7 F 6 17.0 5.6 — 3 1 2 - 3 50
T 11 18.5 9.5 — 5 2 3 1 5 45
M 3 14.9 4.4 1 — 2 — — 1 33
8 F 2 21.8 7.2 — — 1 1 — — —
T 5 17.7 8.5 1 - 3 1 — 1 20
M 3 22.2 9.7 — - 2 — 1 — —
9 F 1 17.0 — — 1 1 — — — —
T 4 20.9 12.3 - — 3 -— 1 - —
M 23 17.8 7.3 3 7 5 6 2 10 43
Total F 19 16.1 5.2 2 6 7 4 -~ 8 50
T 42 17.0 6.7 5(12) 13(3D 1229 1029 2(5) 18 43
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8 FEIA S (P (4<0.05).

15% ks BMEEEPE BES o9 AMmMHEE
L 43%4200, 53 BRUWRHEAAE 71%0E =
2 B ngon), BRERESD SA: AE EA £
1A 8,941 A =1 AHAA Jelydr}. Transferrin
saturatiomo] 30%LL R4l REE 5% £33

4) Total serum protein

E1lol A9 2] T MFERESES 57 6.93gm
%, X5 7.03gm%, 28 6.98gm%B2A HFG @
B ERE Ve gged, ERAEE BRNRE
(7.20gm%)0] BBHPIRE6.90gmBIET ¢} =&
4z n4gcl, ICNND 9] deficient range(<6.0gm
%)= 7 Bl vebd= gsta, high range(>>7.0
gm%)dl 54%7¢ wEE g

5) Serum albumin

K12 A9} ol FiHEZl BE 4.968m%, KR
5.03gm%, %85 4.99gm%B 24 #G, £BH FAD
RG] BEHRRES X#5(96.5%)0] high range

(>4.25 gm%)4l Bslslow,
K=t

5. ko] {LBah BE
& Hoeel A e ni#EEA  urea nitrogen/creatinine
ratio B FEd =k, F13d) A& o] o] Mo FHE
E BRd4 116, XRdA 1.3, 28 11524 F
Wk B 2RE g9 FiRE B 8~95%6.2)
74 2 LLiie 485303, Dl Bl HESA P
(3¢2)<0. 05). 155 kol 22%7F 10~14.9 Afolell 36%,

10RFAN 42%7F &EE Aot

5.0em% Ll ko] 66%

V. % #

1. Bgs 5HH
HE BT Wi & HERE Harvard or lowa
EREs? ) BABREEDE RiEs 9o, BEREE
EPEgE =& RAEg. & BRS HBEEEE 2

Table 11. Total serum protein levels (gm%> ¢ J:percent
Age No. of children by different levels
Sex N Mean S.D,
(yrs.) <6.0 6. 0~6. 4 6.5~6.9 =27.0
M 7.36 0.55 — — 2
2~5 F 7.09 0.55 — 1
T 15 7.20 0.61 — 1 3 1
M 6.67 0.29 — 3 2
6 F 6.78 0.43 — 1
T 11 6.70 0.38 — 4 4
M 6 6.93 0. 42 — 1
7 F 7 7.04 0.50 — 1
T 13 7.00 0.51 — 2 8
M 6.82 0. 41 — 2
8 F 6 7.10 0.52 - —
T 12 6.96 0.53 - 2
M 3 6.80 0.45 — 1 1 1
9 F 7.03 0.23 e — 2 1
T 6 6.90 0.46 — 1 3 2
M 29 6.93 0.48 — 7 8 14
Total F 28 -~ 7.03 0.48 — 3 8 17
T 57 6.98 0.49 — 10(18) 16(28) 31(54)
{156) — 36 —



Table 12. Serum albumin levels (gm%)

(

) : per cent

Age No. of children by different levels
Sex N Mean S.D.
(yrs.) 4.00~4.24  4.25~4.99 5.00~5.49 5. 50~
M 7 5.04 0.41 - 3 3 1
2~5 F 8 5.03 0. 46 1 — 7 —
T 15 5.03 0. 47 3 10 1
M 7 46.7 0.24 — 6 1 —
6 F 4 4.98 0. 47 — 2 1 1
T 11 4. 80 0.41 — 8 2 1
M 6 5.10 0.20 — 1 5 —
7 F 7 4.95 0.48 1 2 3 1
T 13 5.02 0.42 1 3 8 1
M 6 4.96 0. 36 — 2 3 1
8 F 6 5.10 0.40 — 1 3 2
T 12 5.04 0.42 — 3 6 3
M 3 5.20 0.10 — — 3 —
9 F 3 5.17 0.15 — — 3 —
T 6 5.20 0.16 — — 6 —
M 29 4,96 0.34 - 12 15 2
Total F 28 5.0 0.41 2 5 17 4
T 57 4,99 0.38 2(4) 17(300 32(56) 6C10>
Table 13. Urinary urea nitrogen/creatinine ratio ( ) : per cent
Age No. of children in the following ranges
Sex N Mean S.D.
(yrs.) <9.9  10.0~14.9  16.0~19.9  >20.0
M 6 11.6 3.4 4 1 1 —
2~5 F 8 12.7 4.3 2 4 2 —
T 14 12.0 4.3 6 5 3 —
M 7 15.8 2.5 — 3 3 1
6 ¥ 3 1.1 1.9 1 2 — —
T 10 14.4 3.5 1 5 3 1
M 6 13.5 4.8 2 2 1 1
7 F 7 13.0 3.8 1 3 3 -
T 13 13.2 4.6 3 5 4 1
M 6 7.4 2.9 4 2 — —
8 F 6 9.5 2.3 4 2 — —
T 12 8.4 3.1 8 4 - —
M 3 8.1 2.4 2 1 — —
9 F 3 7.5 0.6 3 — — -—
T 6 7.8 2.2 5 1 — —
M 28 11.6 4.5 12 9 5 2
Total r 27 11.3 3.6 11 11 5 —
T 55 1.5 4.2 23(42) 200360 1018 2
—387— (157)



"Table 14. Percentile distribution of height and weight according to Korean growth standards and other study

Fercetilel  >g09 90%~T5% 75%~50% 50%~25% <25%
% * % % * % %

Type, SV N S O S N S N
Gy (T8 8|3 20x8 3308|2888 9201
% @ g = % W g ® B g -~ R g o % W g o
Ht. & L2 0 =~ R R =1 E 2 @ =) iy 2 v a s 4 2 0 St
- O I~} [~ ) [~ R -~ o < O =1
Wt. EE S gl EE S|l EESGgIEES gl 88 S5 &
Height 39 12 38 5 } 17 23 30 8 | 33 21 20 18 9 30 8 19 2 14 4 50
* Weight 3 9 38 25 [ 23 23 28 20 | 28 26 16 24 | 11 33 14 20 | 3 9 4 11

* According to Korean Growth Stds. (1967)

#* According to Weight for Height Survey in Young Korean Males & Females.

Nam, K.Y., et al (1969)

Sources 1) Yun, D.J. et al: JJAAM.A. 16:8, 1973

¥ Percentileo] W %ol 1 SHREE 24T BE,
90% K¥% L ko] HFREAAL 39%, BEINAL 35%
7t FEAQL, 50% KE KM ZERLE FRAA 11
%, WEAA 14%4t o5 FEHQITDVY  HWRH
BWERE ol ¥ HdEe) HEEs B oW, AL BERE
ke Ralgey 2k BRRERGSE o Kkl B
Yoo, i HaHsRS Y yE 9 BEY FiHEd
KBS £ e E 2EucE 2EBoR e RS Y
el glet,

o8 g BRE & FEHAKHUT LI oA, FE
el el Q1A & #iRS) = El Ao w2 B}
o] 8k e BE-L BEMER] —BH) BEAAE
E 5 9, Co o

E3F FHA6DYY BEFEOEBRRERE] <2
BHREBE A 4= ngi=ul, 90% k¥ Ll kel &
R4 12%, BEAA 9%93 0% KE LDLE &
Eol 35%, HEEe] 32% .27, 50% Kkl BE
& 44%, BBE 2%}

DLk 5 AdefEele] Hugnse] vhg EELE EEd
& ZBERY BREE ARl oklsl AR

2. HEH HY

REH glol BT Fabe KRB BEESS B
Fahel, KE 2 BES R Ax 9o wEe
FHA et gk & 5% RS AP malnutrition
b mER BRel Qos, WENREY BAERS)
v oAl eb REe 3 wiHe] BEETE HExshAl
v}, :

WHO ¢} 450 fkahal 13~40m}e] (F45 26v}2))
8 slFdl Rl REdAL i &35 4o A
27} del7t H 35~40g 2 BLEFHRE o 459

(158)

Bl W&tz g =3 BR +IEHRY K
Zeo] 3l MitaREe] RPEEA =t ksl B
Bz gimel o&d, +IIEBS IstEE 0.03mg
CHES ik gige] Bksga gL e

A BE SR 28 5% BUEEL 7%RA, %
9708 Rl Bt HEEL 75EET ¥
2 BL Jeho, 33 RPERE 56%24 194
33.8%}, BH BRI HHel B2£(1969)%4 42.8
%9 Hdl B AT BREEE 1.

55059 E.P.G. HEERE THES 1,9300] 9w,
501~4,000 LIRCl 78%7¢ HEIELEA, #H-HKE
(19698 A%, 4F, IAgALN4 £F 6,303
9,087, 14,805014lx1 &RV = £ - HE0969D2]
9,72301 91w &R sl RBEBEESL H2E ST
dairh oj24 3% kI BA EHEILL BB
A 27 MERIA g 202 Jelyly,

%3] & HERRE HEEAAE TIEBR BR
E7F T Al gldom® mke WAk € Al =]
£ +igRe 93 2Ed doAnte 49 &
HAA 1 BEREY SFoR EdslE $¢ AL
2 27

3. MK BE

mEzRd NEe HE2AE AY 22 BERE
Epoll o), EERAuel FEOIAl EEY —Rryel BEE
9 BEREY BREA BT o=, 9 Rl
REERED BBk LIES) EEMS A3 v s

ol Bt —E RS A A&ERYE] KT
5 BRREE wsbe, FmIRE, MmEsEE, hematocrit
E7 FEUTFE ROF6 ¥ ® 2 felAE M@
g #EEd G2 mEs A4EREIY B ot



Z o He 2l Bkelet & 4 Jod, 1 E
BH FEE o HE T BRERS 49 Wk
Ak, TTIEEERS RS, SRS BRE BE, 8
HE T Rkl BAYE B LI mesiag
Wo g Fe oxvd, KEFY 4% £l blood sy-
stem HEgOLE A vl S8 BEEY EER Hao
24 vehdota g, @

4£:(1966)78 FMEANA = KA FLRY IMmEsEEo]
10egm% LUF7F 31%, 10.58m% LITFE 50%2A4,
FREZEEMmE Vet vt glod, - ZH(9700%=
ILFGE BN fRERENA GRZHame] A
B Eokebar shey, - Q7D 9] BANERLR
A 2 HBRE BRI A-

* AE £RAA FomediEst WHO R£EEDd
wE BMiEEAL £4 11.3gm%, 68.4%2A 1~6
%Y BRNRES #iioe= 3 - Q70099 11.4
gm%, 38%%}, 2 - AT 11.2~11.48m%, 45
%R REES BReOR T #E . £09680%Y
11.79gm%, 13.9%s} Hgks) ), BmMEZERANA &
FERA i FREI A gk 28 . W
9 BN = 6~8pd) LR EHIK RardlA 59~67%
o AmPFEEARS el dona & Hael vsd HiE
A& By o2 RS AmS) BAEEANAE 2
B FAE WA 4 gden, oHE mEHRE
8 £BUF AMREAA Yol A Zaim g-ge & 4
gt

3 Bohdal 5} Simmons(1969)7} $hfikse] &
g HRo2 78 WA A African 12.9gm%, As-
ian 13.5gm%, European 13.0gm%wl= &R Ik
B B, A BRE oA Ade kEdm g

Hematocrit {E+ & #&E &8, T 36.1%24,
ICNND®2] Bi¥e(fq] 35.8~38.7% N S o,
B B RN 2 AeRe vy

wetd M.CH.C= Ags] % RS by
H55] BRRREANA ¢ g, ZpEMe = 30.5%
Fpio] 23% 1+ H o)

Moore3?q| fkats M.C.H.C. & EE{EYE 33~37%
©) 3L, ZEeZst Ziie] W% HaA W RiERkmRme =
7)o} REAE Avkel #kdke), M.CH.C. & 32% &%
L2 gda gk

& FERAA 2% KREHEE7L 68%, 34% Ll ko)
3.4%% AL = v Fo E o, 243 hypochromic 3+
HRE vebdda & 4 gt

4. MRS L8R W

D& o

oy A o] w9 A3, BBRAA BFIAE ] &
Tl BrZhEe]l & ¢k vebRIw BAERES] B K
BH#, 447, #gilsbes, S84 gy 4374
Az e Bilie] ¥ TRE BHROR =
ol v, Aol B fEAde] KT A=
Aol £% vebd 4 vk 53 Amdl AR @
Bzrame L FzANAA 7 F3 et
= BEEAIELR OHA Yo @
w97 vk il delAE FET KK
25 B gas AR BReEd o AR
o] /M dukdql Amel KEOE sla gleh® %
Zro

3

1

] REREY SRRET RFT A90AE @)
ZHAMm BEAE1968)E ot A 64%t = givt
o gk}, 8

gz wiiRA s 238 RKES HEAERH £
TPl AL dolrte AR, BAY HREER
8 Wbk @A transferrin 8] 712 AFHd. o
Al W B HAME He AL A2 F] 4
AMAA EFE gF7F FRAA GALE #Held, MiF

B A4z TIBC 7 S75e], HiMR EolAA
& Aolv}l. Transferrin saturationo] 15% SRifo-
2 A3 ol ¢} normocytic, normochromic
g REEo) v ol Aol B8 Aol E42] normoblast
ol el <& vrela MifasE B Asst 23 ik
fi%ke] protoporphyrinoe] 5-7}5 e} transferrin satu-
ration o] 10% Fo = A 5223 RS AMufES.
2 W )

o] 2§ {2 & iron-dependant F4-Alo] £4-E s
A Ak FEA ETA S8 Mg EEE 4
o AE ol EEZe]l REMEZIRES BEAY
A A AN B st gllolgtn AAdE &ER
2% gvh, E ARE BEAEY AdAE miEE
Bol WAde, 4£EAY Bl weltAz Adg o]
7F 988 A RAE 9 o1}, Beutler 35500
s @A Ee PR L MERES: TIBCH )
Yohy & slrhm @rh 2pte] Finch® o4 247
A, kP IBC S WE, F4AF Fol da s
2 4 geba dx gk

A8 W|mEHREY EHRSHE Bhd H5E HEEE F
el 2ul, mERE-S 50 u8% K. TIBC = 450 pg
%L\ &, transferrin saturation -2 15%[LFe]=}, IE#

S
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5.0, & Tch(pg %)

700}
H = TIBC
S S,
€00
)
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400t I Al ]ﬂ i
| | T HEIR ‘
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Fig. 3. Relationships of S.I. and T.1.B.C.

EEZA mEEESL 50~180 8%, TIBC+ 250~450
pg%, transferrin saturation & 30~45% 2 3l ¢l
2 '

A RAE mRAAE T mERE] 78.2pg%, TI-
BCE 450 g% 2A 70 pg % w3® 2] MiBHE-S 713

o] 38% k. & - &V 62 ug%, 376 pg%s %
&9 64pg%, 246 pg%Sh v md Eels T 2R3
A & gBRL o, mFEHEA =2 &M
HEOPT QA AE K BRI 5.6%2A E - £
33%, % - 29 37.9% 3% E AA gk

Finch®o]] ¢)8l= BMfES &ty BoRk=4 HHE
AN & A& —fEReE & FHike]l Fewvl 2 B
e EEAY meFEREe 1g9 S.D.8 4%E /A
22 1~2g4 MERY ETE 2E Almd Bels |
£ AL FAEEsA] @ Folelx dvh. oz 2
o} A A ol HEe red cell value && &R
gz wEes de A-_i/ﬁ infection ¢] &} Bk
8" Aol FAQe] REZe BEA A AL E
FEH9Yl index 7} tramsferrin saturation o]z} 3}e], IE
HfELE 30~40% 0] I o] Ho] 16%% Ey 18%° K

(168)

02 KTFE= EmfEEd BFe J& RAelwk shar
)z}, 5

&K BN A F35 transferrin saturation-& 17, 0%
2A, #-Z9Y 16.0%2 HEgs] B Rl2t gge
U 30% Ll kol = 5%uke] apEs ot

FE9 7% T.S.o] 16% Rl RMBERDE 4
%35 & TIBC® Hd 43% =% vsten, £ - 399
48.3%9 A %0 £RE Jdov @okEs T
BETS A8 vepllz gt 453 Bl REl
A TLA%THE B HEARE 1yl ols el By
i Rl 4 949 M.C.H.C. 9} vl&¢] S.L3 T.S. 7}
B BolE o9 e ek 2l AL ofwl
= Bl A mEfl e ARV HERLS Ao 71l
ST A AMREANA obd souA X AL
o] ohdst F&Art. '
| omat miEEHs TIBC e AAE 9 3414 2wl
BB 50 xg% LI o=, Byl TIBC 7L 450pg:
%) kel iz} 11.9% v =gl.ew, e transferrin
saturation o] 10% X<l 7t 2 Aulolglst, 13
i S.IL3} TIBC7} 25 e A$E ¥ case™ g3

—_—4 0 —



o o]AeRA HHZHAGY =& HEE AN &
T o, BEER Y BHERZ R HY £l
EFX %7t A"t

2) EmE

EEEL AR A R life processel] 3ked 6

71 gl 2 GESAS S SESEe, Rgoux
"‘1'94 R BZAA 2rle HETRE, vlekl - F7
Ao FREs TR ERE 204 fEsAG, s
FHERS B S5 FUE el gr. Maloutrit-
ion B 4] 7] = hypoproteinemia = ¢4 R0 2 MIFE
B8 FEE XA BRzAALd AEe A
b 2 MEES AR 28 olv|xArd

L 2 transaminatione] v FAFH B Fo) BB
s albumin Aol ETE FAlol st w49
REEANE ETF7 doldvty §vh. =3 23K #
:i: TEHES A B BBRY AF 540 AdsT

ol A Hb. Aol 74 A#FH AgAst R

Zﬂgi zAEn }u} Cannon ¢ £5248 5
3 wh o] HE3tw gl kel wasislel W o]
st x}ﬂ—é g- Z}Z‘g =Y ix] F1 LI 3] \;]_ 43

22 olA A BR BpEAddYd S£EFAESE 9
T sk BT BRIk Qohs AL HEsh
ArroyaveP& et A 45 TR 2 R4 dod
= WA A AN B 1) BERAY RENsE
2 H4&, 2) BREFRY BL 3 Eiel o] BEE
gk RS #eee 2 protein moiety 8 WA R VY
I ged DY FlE= urinary urea nitrogen/creati-
nine ratio 7} ¢} &9 “utilizable protein”8] A% &
Ak o 2 A #4351 2)2] FlEE urinary creatinine/
time/height 24, £ 8% AZ7F 2 g D
2} fFd] & total protein o}y fractlcn 9 #MLE &

Aol Aozy frZfEe] At rhx e whAle] o

T Arha g

Brock(1961)%-& 1% albumin &80 2.7~3.58m
%ol R FRIEHMCl EREAA4A] A HEL ¢
= OBET ER 98 2 RS 9 4 °“‘/}3’~ 3
ot

Schendel &59.2 of glo]ell ¢le] Ml albumin BE
= ERE 129 HE=A fAL £ gz s,
Bronte-Stewart 25500 Byt EE EEECEe] 30 gm
[day 2 27X E BEEEs albumin
& fHRRe] AR st gt

Bohdal 3} Simmons(1969)*= Kenya 1 /5] Africa,
Asia, Europe$] 7 7% 19158 dides En

[

SRM BB

BRE o LB AAE 44, BERY RF
{8 WE9kon], Bronte-Stewart £(1961)%0-2 ol
=) 719 ko] o1& AL WAe: mMEEHES
ZALS A F, M albumin B3 EREBREHI =
dAFE=FAAL vl 4 F4E 2o, ful albu-
min Be BAAe AFL wrond, olzo) molgLE
= G ERRs EFEEAA albumin & BAHL
I g

A gERAA FE RESES abumin 82 K&
6.98gm%, 4.99gm%EA # - FV 6.6gm%, 3.4
gm%sel ¥ £ 6.94gm%, 3.87 gm% i) £
o fE MERES A 7 £/ 99 ed, alb-
umin Bell4 & FEHR/L 2A Eged, ICNNDPY
ko] el Bw AY KABT high range(>4.25
gm%)el Byl

Bohdal 3+ Simmons®2] B 33} Feiidhe) = i 2
BB AY #£d o) MiF albumin Be] African
ol 4 3.91gm%, Asiane4 3.71gm%, European o
A 3.82gm%BRA A R 4G gk old 2

piFe BEe 29 AL Fh 2 KRS $9
—’1’1 g4 = ohiel, -2 Hematocrit (HE ] Fof
3’-"]‘ FELEe FFYd 7Eo R #el BEE9S

A B xﬂ71—gﬂ i /- el o,;q )Js} r/],ﬁﬂ;g_ R /%]-

I*r

el g RES AY ¢ Ao AFES

5. =8l A(LEBH K&

Folin®®o] v} Yuite &80 fkstel w84 FHigEel
wholxlwl BEESY) fgiazRe] welR o s MR

Luyken & Luyken-

urea nitrogen/total nitrogen

FHkke] Z3e i sk,
koning® 1t Walker®® =
H®t} urea nitrogen/creatinine M7} &EEREET A 2
e Al o iHlE 2EZ ngdum gk

Arroyaves® % EIEPIAY Kol B RES HRL
2 urea nitrogen/creatinine tho} urea nitrogen/total
pitrogen H:E gt FisEal A} urea nitrogen/creatin-
ine [l B} ul BHYS BRI At =2
Dugdale 3+ Edkin®”-& urea nitrogen/creatinine tt7}
A4 ERES FEA FHOH, ARHRA e o
w s e B ER EAL Q4 sk ok
o e EE gok Fltel BoA4S I Hob A
ol A vk i gl vk, Simmons s} Bohdal® % REe)
Eng e SRRk S 4dban miEel HEaed
o] A urea nitrogen/creatinine ol BEHFAE V. S
BlEERS 2 Fa=geta 900,  Simmons(1972)®
= EAE BWEY el urea nitrogen/creatinifie
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b L HBA € $ dddx wdx 9o

& A4 o) BR 116, &5 11.3, 288 11.5
2A 8,987t L Lnte] dH 3] sl dAs dgre
=, 16ME BEEE 2% #- £ HEE:
B £F Ago] 9.0,.10.0, F71E58.2, 8.0, 7
QE7}7.5,7.40] 9 ddnl, EFolA & HWEFZER
37 delAz gk

ol 24 =M A4 E AS F4S AH g}
AR = Arroyave(1962)°¢] 4o} Hoas] 2
RABEY EARES @RiTRE] 153, SHHR
Bl 12,0008l 3, Bt ERTEEAE iR
9.0, SREWRE] 7.0019 % vl & HHEA BHEF
REAA 2rle 94 59 ko] gir}, ol & BEEE
8 ZERAIE 7lqlshe A2 4AA. =3 Bohdal
3 Simmons(1969)*0 Africa, Asia, Europe$] IE
HRANA o] Hrl A7 13,9, 15.0, 17.10]gl0, &
¥ African 5} European 5}¢] 2 #Hizfo s HEY

Ba el w gvh
V.® W

FaA el - B REP RESY BEa
EBEWNS EaES BOREE dboz B8 FE
37 Bt FBEE 19735 68 1283 2374 128
M, LEFE FRE FEgd Bt 24404 10474
R & RE 555%0 o g HEEHEE d-gel. 2 58
%S BiEstY FAEREE, IWEYN BE OEsS »
4 A2y wES BRstdd ¥, 2 jEe e
Zoket,

D &E, BEENA 4 & FEEE 2% 38.6
%, 35.1%7) HEEE FEEEHE67EEY] 0%H% L
Lol dlgE ) ‘

2) FEHBELRE 2B RBREEL 67.6%9.L
Al X g E At ¥ case B glgled Fw %
(66%), HF(44%)4 BES G g 3F 157
vl gk S| 58 A4elA 61.6%7F E.P.G. 501~2, 000
LAY 330e n4de 24 BAGZES vVebie)
]2 FhEOZ 1T BREY BESAY g A
L2 425}

D T MEFEEL 11.3gm%(+0.94gm%)=A
68.42%9) SiEe] AMAAEMEGHLR : 1lgm%eL, 6
WLk 12gm%rElwl) LR B glgled, ¥y
Hematocrit {li% 36, 1% (2. 36%) =4, 29.8%7} &ifi
HEEGRUN  33%004E, 6L 36%R DY,

(162)

g M.CH.C. = 31.3%(+1.71%)%2A 34% LI E 3%
FEE 3.5% EAg old TLBRE v FA F
o ARz fimd BAHEs A8 B &+
Qo 53] KA mchypochromic anemia)$] ok
o] Fe AA Vebgdeir zich

D T MEBE-L 78.2 8% (+£29.8 pg%)2A 50
1g% Kol Fle 5.6% 9.0, TIBCHIAE 41.8%7}
450 pg% L kol B k. 450 ug% L4l T.LB.C. gk
50 #g% LATY S.L& Mkl 2+ flv 11.9%3At}
%l transferrin saturation -2 15% ) Bk 89
MABAAE 71.4%, SHHREANA= 28.6%, &8
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EES w4, @09 9 22 9 4L Ao
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5) MFHMES M albumin £ FiHEs 4]
6.98gm%, 4.99gm% 22X 53] albumin geko %
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6) Urinary urea nitrogen/creatinine & M= i
11, 5(+4. 2024 158k ko] 21,.8% %+
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