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£BAY] BEES Bay TRk oo BMEAS
ol = ool LEE RE ofv|ife] [Nl {F#slte
of gtd). whel4 BMEEAMS AMTLE, FiMET, %
U, 2o FEREe] dolvhi Wik #Ava W
£ 5oz EAA £ B olnlkfEe), EEEe
REE B B #9423 BaRe R
o] QoiviA Hre). 2w HmEFRKY HATRLE MR
o] pA F wiE BHH e FRaA He, o
g 7kx BEFIL FKl FEeA e HALY BZ
kel & #pgEsAl delvAl  Ho (Beaton and
McHeary 1966). BEHASEIE S BEY £+ Yot
R e elel 4 WAL H 2 gz B Zeld,
BERERA4 &3] ¥ 4 L= Aojr}(Bohdal et al.
1969). o) o] KNS Lz HMEEEY TR
e ul7h 2} 2 e o @l RS R oY R
olut BEEY fekse] FREF AT SrZiEe] dodnut
£ 4= =h

BHERZES o= S4FAE & 5 Yot
3 MRS Ak MR Bod ol & EHEMe R o
olo AL B = T KEe B=HNAS-NRC 1966).
—igryo g MEATIIE S BEGEel BURIE et 3
A g o] B nite REMIE 2 WRE BIR
HeRo] #Aelvh ByRM BaHEE F4 X

b o gIREQT BHel R®olA ®ub obel o
el BEEBERBT £I8 sl x EWRNE [OE
7 %t Aot gl (Cravioto et al. 1966). whet
A BEEAREES L gt ENBEFE =47
Nl Al = REY BRNE BESRG o BEE
o] olal Eriflel deolti=A7l oS MEA deth. F &
BESETR A7 Bt E4S = 2 FREH
o] A4E e HF F+ BES Z Aotk B
wE A HiER:S EHMeIYel EAHY EBETES
dosywl = el HEMMA MHYel EFEMoE A
2 Bl katel IES Am RS FAE A (Wi-
nick and Rosso 1969). =2jr} BEFHMA o284
BHESEREE doidssld s 2#ke] Bi#e] Fo
W e 2712 mEYE 47 sleh weld EpEE
gtz @apel B =Ae G REREHY B
ol A el Qolviizr}t m Hiel  golrtivid
e}l fAre 2 MHEY Aoz A4

2Ed KpES 2288 FRTRLR 471& EA
B.428 REEL RNz ARKREL & MEA
Ha glon #a] 4 W ofgelelA dE HEs
9] v} (Scrimshaw and Béhar 1961).

STl A KREE Ay HEmed KA
g ezhae] Bzl R B 4 ey EEE, fF
(1968) 2] » el fhshd Btelie] 245l 4 maras-
muss] 4-3HE o]felrt ¥ 3:9%v}El ki kwashior-
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819 o} kwashiorkorZ g
LR FILA Eel U] "zt 29.1%)
i AzkA ol 4ol JEfe] e ARl 1.3%%
ek SEde) dhbAE e drlg g HRAE - 2R
B BZHEe]  9lmx] o} F EHESHA oF 47t Yot

REe HEL T folelne % 4 dlrh

EBOHBZLEE dlghs] #EL Blike]w (Serimshaw
and Béhar 1961) @ E=le] e m TR k=
obF = glejrh el Rgele) AL a2 BB
& wlale] vlEpRl, WE % oot BERET R
of TR 58 B8 dgshl dvy 9ot Ak
(WHO 1963).

ed BEEAY BAELEL BR drveldds &
AU Mg 2 glenz EAHY BERBE BH
oP HERA]]l Kol WEs| Exk=le] deirla] Kif

< REs glot BAfelw WEadt ZaEE
ETE—J HEWS poish: 21 A do] ojvdn. =
v BaH - 22E fhZiEe] AEe mEE EiEsia
= BRASETRS BEslz 0Hshr] s g8y
FERA BHRE Fvl=A FHEA] ML ERESn
BHRRl EREBEANCE] BB Aol

BlEAA RED EREHEREE s 4
By Hike deisbAqt glev o RBebdl HREED
£ WESS £ Ban HEREE FHEe o)
MR Hikelela AlZHE o (WHO 1965).

FRepell HRbsl = HREAHE ol B BRERH
#o] o} (Folin 1905). o) WH{LAWHe] XMoo Ei
ojd] o]R & EAHABIE d=lA =24 gebd sl
tho 2 Hifis] = RFEEL BHES Rt R WT‘
ghal whebx] =6, BFBEel 4 arginases] fEffel s A
arginine® 2 35 A=W MmMEEho = HHAR B
WS A Koz HEE ol (Munro and  Allison
1964). et} Ao |ERS #N BRe] Jo=
2 Fbe] MEXRBERES Meshd EERB 27 9
Bolrir A = BBEAHES B gEEE 4 ok (Platt
and Heard 1958).

Folin (1905) 0] Krhel ﬁkiﬁ'ﬂ = EHhRLEYe] EH
B @wmEd] wfe} dekAl vtz 2 Wbt o) Fo B
PERLEH TEE E‘.".if‘{ BEHEEERES
Wik WEsl o] FolAAl =9lv} (Arroyave 1962a,
Arroyave 1962b. Waterlow 1963, IUNS 1970, Platt
1954, Simmons 1972).

TIT Arroyave (1962a,

korzta 2R Aglole

1962b), Waterlow (1963)

A BESES® BuE .z BETRFRAZAS
(IUNS 1970)% ¢ EHHBEEETE.® R4 47
ek EMLEM BT WAS) 4T BIEEE
Bashdch B EUER o] Rifgel Mk Mm@
& WA o) FelR ey B R R x4
v & g Y HmHARTRESE FET 4 Y s
e mbar A by B ke obF gloh

FHRLBh K- BOEBRZT 28 o RBRAC
Al BERAEMC) W] dojv Rpo g REEHN#e
B REY Hifke] B In%l v (Munro and Allison
1964). ot PIEEE 1205R] by 2450 BET K8

E st Bl HRlEl= EHRELSHT WES
devt o g —wska] kskol (Arrovave 1962 a,

Arroyave 1962b, Platt 1954, Simmons 1972). =1}
Plattl= #ERB7T $¢ REe] REEHL Rl
FHEe r FEE RFH (urea ratio)7} HETREY
RER o Fgkeba g e

ad et & AR REEge)d A4 kB
—sETt #EE AEAcl (Yuite et al. 1959). #E lkg
W 1HS =z oteld  HhftE (mg) & Fsoleld B
gt b Bl ol AME —Esieh. weld o)
S Eifio 7 st ks Krho ol LS
Wl &% kg 4 sl (Cantarrow and Trumper
1962).

Dugdalest Edkins (1964)% el 49l ofn] @i
o] Bgmyd R¥c BREBR gl Rddhitgo]
HEE BEE Tovt g ol de adoeoz iy 4
RABZ AR BAZL Q14 F o) w & =g
o] MEHENH ARHZ shjElE o #bhe BiEe
#4& Biryd Aotk Egsla, o otel Y Fehdk
o] @A obel Ao s —slnz RIUEXR/
=8 obe] 4 it (urea nitrogen/creatinine ratio) 7} H
ABRAREE Hebll ool $2 #éto] etz stslch
=3 Simmons % (1972) ¢ EEHEEDR AEFgo=z
= RpRFEZEES RBdascedibrl BRiwco
¥ BHZL detm 2adldch & REGHES 2 o
o Ppadloleld lgEer MET RHEME(urea
index) 7} EMEMEA] MWEE F o EfEs] ey
4 drtan »aEkg ek

E3t Platt (Platt and Heard 1958, Platt 1958) =
Africa ol 4l & & 4 REEBPES] & o=
Bel A idt MERE ¥ RRARY HRe], &
el TS el FES] ETFSY e #HEK
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£+ A2 BEIAh zd 2§ Arroyave (1962a,
1962b) ¢} Luyken 2 Luyken-Koning (1960) & fteriy
ey 2 %2 A FohR e REARRY KRR
FEF/ ad ekl BEHI/RERER L A
ol Fag e veldcla wasdd sl =3 Dugdale
=} Edkins (1964) = JRFEEF/ ad e dHHKL7 7}
A Fe e IEWHEES wolw] MR TR B
shA] #{bgicl s Shdvl. Arroyave (1962a) % {E {8
el el ERiEe #ilil e B K e
Rmdl Aol R#FFEH/ =08l F pEST T 8
Alole] EFE X:F yvastdz: Luykens} Luyken-
Koning (1960)-% Dutch Guyana¢] Surinamel] 4] o}3
RE #Hste RESEF/ ad el QibE MEste] ARk
X BAEHENE ARY BEEE/ e IRt 22,
BETRA A=eE BAENAE of k7 ¢ 22
<+ BRI =3 Couvie £(1962) 2 HAHE T
By 3F71% o= 3l New Guinead) {ERE
Ax zdotg Qb7 o ¢ ¥&E #Esd o, Wal-
ker (1963)% @ Africas) 4 @AF 7hd% Bantu
Atelell = REEF/ 2=l cteld ko] HEG #7) &2
nwstgel. 28] 3 Dugdalext Edkins (1964): #4
o] FolA = REZEHE/adltel dBEHER WyH = A
£ BRI o] F Alojol AMMFEIT &% HdksA
o] iR wel o) Ert detaldta ddw =
%! Simmons % (Simmons and Bohdal 1970) = Ke-
nnyael A #i st gl Rl A o) EREH/ 2t
HE f#sted AlF odge]dl A o] 7l B¥s 25E
gihstga o) o] RS BE SIS5 #ikatddeh

Bk HASEEENA WEY W (Arroyave et
al. 1968)¢ k3w EpES ME lkg¥ #B 2.5
1.5 2 0.5g4 F3 o whel MABEHRS HEL DL
BE =4 MEAR 2 oglo] 5o BHEEM/ Ao
B e AIED BF &4 189 0.9 283 422
By BEoBREBEIY RFEER/adoteldlt M £2
HAWEE7T 23S v T o« MBERES BN
o] gl&& ot #WiEshslTh

—pye 2 REEF/ad e e BAERRS =
Migic] ¢l=1=t #EHEHS = MW £+ Dugdalesdt
Edkins(1964) &= 28l #METEAN A+ BHAKEHe] -
UAge = HRse PRie FAEHA i RE
of FME olul kB AT welolvl REEXEE
et asleteldRe] Eo180 &R REEH/ = ol
Bl E BES A ¢ etz FaEki .

w3t 1Hd FEREFE/ ol d o] #EL Arro-
yaved} Lee (1966). —.&] 7 Simmons (1972) & #
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of Jshd, ob R 2F o Foe AA AKeAA A
o —%ER JHE A 2 o] el EH BhE]
wmmste] o] k= HmArle ¢ 221} Dugdale
5} Edkins (1964) = o]et widlm RFHIHE/aH ole
Wie7h st MMl s penst ke st
orh

o]l g BIRE S faste]unl, —&kive z RERF/
aalobel W ki MBS vhebuis fREl 2
iz ok aAe] HPAMARKEE Vel Hli-
FesrehA - Rsht, = A& ENISERRRE O
T Y g7kl dighem FIRlAE 4 glell: d GR
o] —F=E L A A=k

Y RRe SERES #Eshed oo e Ay
HoaR BE RHE RE AT FRINEE A
Azl S, oA WHY it Ul BEHMe
% =i W \EE BEds g AL FFelo
(Crispin et al. 1968). #§sl Rao$} Singh % (1970) 4]
oot BEARRENS EWRERM BE/FRE,
L E, KB % Yol AT Ao 4w,
HRE%ES o %7 3R gebn #EEg o =3t Crispin
% (1968}l fksbd MEE/H R, MR/ G e
BB} AR HEREA &% wheda, ik
/EEERE 2 EWEA/RSE S SRSl 45
B £7F AR cla2d dqebds sl e
2 EfEstal = Eoht B energye] MIFRA HIES
A o @S FME gl ok (Bradfield and  Jelliffe
1970). BERE#EE AW FRAMNETRTNER
&9 |G AUNS 1970091 fsbs] #5TRe] =9
He Z2%e Hoid HEI THEE BEEH "9
A goemz ME/HRILCT BEAH - ARe] B2
MMBEA e BBV 2 4 vl 24580

=g Fifm-d FEC oel BRgAmI Hapkgimnz
ZA JoEed (e 4 197D, AARLERL  AE. P
ARsH%S, R Sl K BRI mEHLE BT B
M e 4714 mBHEAA pAsln, SBEHE
me s MEFERET TR =& EFRRKE
o] ETd &K e ozl aA vrel BEIE #®
Zoll e EEFRIREAM, 2= n EES e e B,
o] gh= o T HE BAAERE S M (megaloblastic ane-
mia) 7} Qli=dll 453 el BZo R M3k fimel #
R, wER Y SRS FHAEHESL Fol ARMK
frb MEZE ache Ao oA BEE Kl W=
Skok(Jelliffe 1955, #eF =& 1970). el v) oj=d3) &
o] M= Al RS shubale] AStel EMEE He| el m




Table 1. Anthropometric measurements of 178 urban slum preschool children by age and sex.

Number of Height Weight Arm circum- Skinfold at

Age (vear) ‘ Sex Subjects (cm) (kg) ference (cm) triceps (mm)
1 M 18 67.7:+4.0 8.4+1.2 14.040.9 8.4+1.5
F 20 70.243.9 8.1+1.3 14.4+1.1 8.7+1.8
0 { M 17 76.8+2.8 9.941.1 14.5%1.0 8.541.2
| F 18 78.9+3.5 9.7:1.7 14.6+1.2 8.3+1.8
3 | M 16 81.0:£7.5 11.4+1.3 14.3£1.0 8.1+2.3
J F 15 86.1+4.0 12.3+1.3 14.5+1.2 8.1%1.4
4 M 16 91.97+4.5 14.0+1.4 15.0+1.3 8.2+1.6
F 10 93.7+6.2 13.2+2.0 14.8:+1.1 7.3+1.6
5 M 16 99.445.1 15.8-+1.6 15.2+1.3 j 7.8+1.5
F 11 99.245.0 14.34+1.4 15.0+1.2 | 6.8+L.6
6 M 11 106.346.1 16.9+1.6 15.3+1.1 7.8+1.6
F 10 107.2+6.2 16.8+1.5 15.3+1.2 8.1+1.7

Table 2. Anthropometric measurements of 376 school children in Jaeju Island by age and sex.

Age Sex Number of Height Weight Arm circum- Skinfold at
£ (year) subjects (cm) (kg) ference (cm) triceps (mm)

7 M 47 113.44-3.5 19.141.5 15.240.8 6.1+1.5

F 50 111.6+4. 4 18.1+1.7 15.2+0.9 6.611.6

8 M H 117. 4:+5. 0 20.6+2. 3 15.7+1.2 6. 712.0

F 35 117.9:5. 1 2l.1%2.1 16-1+1.2 8.24+1.8

9 M 44 122.944.6 22.942.1 16.1£1.1 7.1%1.9

F 28 121. 0+4.7 21.84+2.7 16.4-£1.0 8. 7+2.2

10 M 38 127.245.2 24.8+2.8 16.8+1.2 7.5+3 0

F 39 124.3%2.1 23.1+2.8 16.7+1.1 8.5+2.7

11 M 22 131. 246.5 27.242.3 18.14+1.2 7.44+1.3

F 32 131.4+4.5 26.4142.8 17.241.2 8 8+22

BMET o 22 £ BT7 25 BED HHT o3
. ¥3) T ES v e (Beaton and McHenry 1964)
o] BAHARK T #%-& stz 3l& el (Scrim-
shaw and Béhar 1961, Viteri et al. 1964, zES! &
1972). whefdl gme] RE=2A zideA fiERBEs
MiEdoZA BERBE =81 At d FMst
3 sleh

EE= ATRANA el A EERESY ‘h
BEEVSBE BT B2 #%e] e 2 A
o2 s KERES R S8 24 #& A
27 AR el EEEE Hilo o) E R

s = ool BRILAHS Taad RERE/ 2
dleteld iy, REEHR/afoledEH, RESE/IF
FRERE SRS HE e ERel S8 2 hkE
I BEE TSt ol & #5587 BEHASHERBAT
AW WFEsT LEAE FAEH Ao

. Wesig
FIEM RS SEFL R drel AN Al RAHA
#ol vhRfro A Hge UAE MERY HEEE
bt EEEMA () THBA GRS kR
W URYH 697 RRBRE 17845 ¥ ome

— 105 —



Table 8. Anthropometric measurements of 219 healthy children (sex combined).

Age Number of Height Weight Arm circum- Skinfold at
g subjects {cm) (kg) ference (cm) triceps (mm})
{year)
1 10 80.5+3. 8 9.6+1.3 14.9+1.2 9.4+1.5
2 25 89.61+4.2 11.7+1.7 15.2+1. 0 9.241.6
3 26 93. 4:+5.6 14.2+1.3 15.4+1.3 8.7+1.7
4 33 99.317.2 15.44£2.0 15.8+1.8 8 8+1.5
5 35 106.745.7 17.1+1. 4 16.2%1.8 8.5+1.6
6 20 111.24+4.8 18.8+1.5 16.4%2.0 81414
7 156 119.5+5.6 21.5+1.9 16.741.2 7.2%1.2
8 15 124.1%6.1 22.8+2.1 17.2+1.3 7.3%+1. 4
9 15 128. 416.1 24.2%2.1 18.14+2.6 7621
10 10 132.5+6. 8 27.4+2. 2 18.6+1.3 8.0+1.8
11 10 136.2+7.6 31.7+3.2 19.2%1.9 8 3+1.8
cn s U.5.A. stendard Koy . U.S. A. standard
I5(£)- o Koreon standord 38, Korean standard
x Contrel 341 x Control
1401 a Boys
130 A Giris 32 & Boys x
30k a Girls
120} 28}
S 110}
B 26
< 100 -
£ 24t
901 ‘&
22¢
8o} *
20_
0 L I 1 1 i 1 1 L il 1 L ter
60—1"72"3 4 5 6 7 8 9 I0 IlAge i
Fig. 1. Comparison of height of childrenjiwith 14
the standards. 12F /
. 10p §
Ctn o gelliffe's stondard S R S S J'
21[ 4 control i 2 3 4 5 6 7 8 9 10 IiAge
20r x Boys Fig. 2. Comparison of [weight of children with
w 19f & Girls the standards.
Q
< -
g '8 MR & AERIG BAPE AP g bR
EL st R 9 BESRKR ¥ BET B LEYH 1K
£ y ol 2194 MMo = 19749 S5AFE 19744 104747
g I5F ol MAFAS
< ap ¥
iéé&éé%ééllollmge I. % F &
Fig. 8 Comparison of arm circumference of chil- 1. SWEA
dren with the standards. SR HmE 1T UE FRHE EANGeA

My BN Fifesh: SEERMM RED 7% WA RS Fairbanks Morse it beam balance®:
2Y 1A B% T6hE EEddes, WIWM pimstal ek, LW glass-fiberfl a1 (IS




Table 4(a). Comparison of anthropometric measurements of urban slum preschool children with the

standards. .
— T .
measure- I (year) | 1 ! 2 3 4 5 6
ment Degree No. !Per centiNo. ‘Per cent|No. [Per cent/No. Per cent/No. iPer cent|No. lPer cent
Above_: 80% of 87 97. 41 17 45.7 14 45. 21 14 53.8 18 66.71 12 57-1
American
Height Standard
Be]ow_ 80% of o1 2.6 18 54.3 17 54.8 12 46.20 9 333 9 42.9
American ‘
Standard \
Above 80% of 25 658 7 200 5 161 5 192 4 148 1 48
American
Weight Standard
BeIOW_ 80% of 13 3.2 28 80.0| 26 839 21 80.8 23 85.2 20 95.2
American
Standard
Above 80% of 211 853 9o 257 25| 806 13 500 § 206 7 333
Arm Jelliffe’s
Circum-— Standard
ference Below 80% of 17 44.7 26 74.3 6 19.4 13 50. 00 19 70-4 14 66.7
Jelliffe's
Standard
Above 80% of 15 305 9o 257 10 323 13 s00 5 185 1] 524
Jelliffe’s i
Ski.nfold Standard ‘
Thickness | p 10w 80% of 23 60.5 26 743 21 67.7] 13 500 22 8LE 10 47.6
Jelliffe’s
Standard | ]
HwMESA A ke o
mm cres
Lir . Je”'ff"i‘s standard HEI @R AEKE: EREFRRESY Suae
e Cont
' x Boys il (Nelson 1964) 3 RBRES B ¥ HME (ARAR
1o} & Girls BEH 1067) 9 JLi Mmistd o] LMEY H 25 =
I T el EsES o=z Jelliffes]  mEmsfy (Jelliffe
g o 1966) & WM ch 2E HEEAY B EiE
5o Wit 80%& HMo zatd 2 Lk LT HEE
o 8 HH %2 EAsg.
:.‘C_E’ - 2. meExme TR
I 2] B|EE cyanmethemoglobing: (Davidsohn
- and Nelson 1969, NIH 1963, Annino 1964) 0.2 %8
6 gk M Sahli ¥)sle g FRAstY BT HRMEK

| W SR R |
I 2 3 4 5 6 7 8 9 10 1lAge

Fig. 4. Comparison of skinfold thickness of chil-
dren with the standards.

fuszsks] Lol Rt A Eiaso) w4 xS

sted Al vk 2Elm SHAHMA A o REA e
USAMRNLe] 7}2]s~(calipers) & Mt L2

0.02mlg EFESHA) Heste] ole] 50mle) sk B-T5RED
F REEEE ol & KBwd msla 2 de oe
Fidol 4 540 HEsIE oi7l Hitachi 1245 % RpEEHE
st PR S40nmel 4 2 WEEE  mEstd mé
HPEM B¥H (Acuglobin. Orthopharm, Corpitiy)
< @Hste] hE EMdg 2 Xy mieKES K
sleh



Table 4(b). Comparison of anthropometric measurements of school children in Jaeju Island with

the standards.

8 9 10 11

T gan | T 8
Measurement Degree ™= -__ No.iPer cent(No. |Per cent/No. iPer cent|No. [Per cent/No. | Per cent
Above 80% of 62 639 41 59.4 42 58. 3| 44 57.4/ 31 57. 4
Height American Standard
Below 80% of 35 36.1) 28 40.6] 30 41.77 33 42.9! 23 42.6
American Standard
AboveT80% of 5 52 6 87 4 of 3 39 15 28
Weight American Standard
Below 80% of 92 94.8! 63 91.3 72 100.0 74 9.1 39 72. 2
American Standard %
Above 80% of o711 o7.d 17| 246 12 167 11 143 6 111
A.rm Jelliffe’s Standard
Circumference | gy 8994 of 70 722 52 75.4 60, 833 66 85.7 48 88.9
Jelliffe’'s Standard
Above 80% of 20 20.6/ 28 40.6, 31 40.1) 31 39.2 16 29.6
Skinfold Jelliffe’s Standard
. Below 80% of 77 79. 4] 41 59.4 41 56.9| 48 60.8 38 70. 4
Thickness Jelliffe’s Standard

3 RohEXx U Exitsdyel TRk
1) ROBER

ez BIE KB O100i% HEKE Btz &
BE 0 2mle REH Wl o7 sERERMZA
A AT (CuSeOs) B 10mlE Y3 n#hshel Rep
o] WHFAHE eRd HWMAAA WMYERToR B
BwA . mEs st Busl sHdA 5~1050H KE
& # o17)el MWK 3ml 1% gum ghatti g Iml
Nessler 3% 2ml @ 2N NaOH ## 3mlE TER =
Y3 ohA 15450 m@ste BEAA  Hitachi 124K
RS Rt R 480nmel A 2 BEES AE
sheich zElshe Wl WEGEEFEEES A
rlEo] ¥o MRS FANd BRPRERE K
gk

2) RpREER

R R E L urease-Nesslergto 2 JES . &
permutit 2g% 100mlEe] E& Feliad Y, HER
oml, 7EEA 100mlE fnshed A 4 ohgel loml
HA HEAE AL

3 RERE-S Miste] WBARBNA L 1ml9 &
AMWR 1ml, urease MWW Iml ¥ K@Kk UmlE
Y, ST i lml, urease B 1ml
o WA 14mlE, zelm EmRA RBED L 1mlo]
ureaseSi BRI 15mle] HBAE ¥, o]EE 37°Ce
A 3040 HEAD vHE 03N K@k wEHE 2mlst

5% HMTMHK 2ml 2 APl ¥ 2 EF HE
o ELIMSY 2 b4 47 2mld RStz
ARBE 2mle] FEAe 2o =E@ (LKD) 1423
Nessler 34# 1ml& sl B|EAA A Hitachi 1242
RIS A B 480nmel 4] BOLEE MESH
fow pARS RHFEEL HERo =z RS

Rl #(m/100ml)= SIIEEIE  20,10/100m1 x50

8 Rt 33 0lEL

2 2008 MET BBRE 053, 3 REEE
Hfsste], WRARBEIE HERE 5ml 1% YA®
BE 2ml g IN 7P Ao o R 0.5mlE Yo, FEH¥A
HEpEd e Zdotel JEMK 0.5ml, HEKR 4 5m]
1% Heifma 2ml 2 IN R4 e9 BM¥E 0 5mlE,
ae]a ERARBYA = ZAEK Sml, 1% I BEE
2mls} 1IN 7143 2 0 th 3 0.5mlE o] o] &% 4o
A sEAA 155 BB =7l Hitachi 124565
22 B HE 515nmell 4] BRES fES Y %
Feo 2 adcteld &L B S o} (King and Wootton

1961).
ad ole) d & (ug/100ml) :% X 10X 200

aelz agleleyd ¥ERS A el dEd  HEEA
0.3715% Fslo] gEWssich

4) R¥, 3 olelY, RepmExMel kol HM

1) W%, = el ]k (urea nitrogen creatinine




Table 5. Hemoglobin level and proportion of

anemia of urban slum preschool children,

Table 6. Hemoglobin level and proportion of

anemia of school children in Jaeju Island.

Asel__[Hemoglobinty/t0omD [FTeberion, oF ancre
(sz; Sex ﬁmbcr Mean SE Number ‘ 7 f;erw(;é;t
1 M| 18 1124103 7 l 39
F| 20 |11.3+1.20 7 35
M| o lwrress| 7 53
Ple| 18 |wesrez| 10 l 56
M. 16 | 1LotL15 | 6 38
S F 15 | 1L3+LIs 6 ' 40
M| 16 |1ns+rzo] 4 | 25
YRl b 11.3+1.15 4 ) 40
M| 16 |1nrEls 4 25
s IF 11 | 11.9+1.21 1 9
M| 1 [istnes 3 27
R I TS ST 4 40
;:3 7; V 51 10.9 | 22 43
F 53 | 11.2 23 43
B M 43 il-S 711 25;
46
F| 31 |1L8 9 29

ratio: UN/C)
RHE#E, adole ks st Rozw FHEasIgoh
R R EHF (mg/ml)

RHBA, ZATELE= gy 2 9 b (meg/maD)
2) Rh@E#, =9 olel ¥ #IL (urea nitrogen, cr-
eatinine nitrogen ratio: UN/CN)
WRARHR, zd e d¥H s 2 RS FIASY 3
Bt
RAEHK, Zaoleld it
__ R R EEE (mg/ml)
T Bob 28] ot el 85 (mg/ml)
3) Wt (urea ratio)
WA vhg3 Felshe] Eratg ol
Kbl % {mg/ml) X100

RAL= T g e (g /ml)

V. B8R % =g

1. st
RRBRE 178 (BT 944, £7F 8445 BRERK

E:Ar%(—: Sox | Hemoglo?in(g/lOOml) E;ﬁf@fﬁf
ar) Number | Mean S.D. | Number Per cent
M| 47 | 12.6+0.8 9 19.1
"1r| s | msrez| n 21.6
M| s | mette] e | w1
1R 3| 15+ 7 20.0
M| 45 | 12.9402] 2 8.9
"R m 12.9¢1.2‘ 4 13.1
o |M| 12.940.2| 3 ! 79
F| 39 | 13.2+40.2 1 2.6
q 23 | 13.3+0.2| 0 ‘ 0
F| 33| 131403 3 9.1
| w6 [1285 8 | 128
M| 188 |12.86 2 1.7
F| 188 |12.8 26 | 138

Table 7. Hemoglobin level of healthy infants and
children (1-11 years)

Age Number Hemoglobin (g/100ml. )
{year) —
1 10 11.8+1. 4
2 25 11.8+1.2
3 26 12.2+1.3
4 33 12.74+1.2
5 35 12.64+0.5
6 20 12.941.4
7 15 13.2+1.6
8 15 13.5+1.4
9 15 13.3+1.2
10 15 | 13.7+1.5
11 10 13.8+1.3

HE 376% (JIF 1884, LF 1884 ey HHRE
WoleeE 1A e EERmBRE 21989 %8, B
B, EWE 3 SEySe] 92548 Hu e




Table 8 Relative urinary excretion of ures,
creatinine and total nitrogen in urban
slum preschool children, sex combined.

Urea N/

Age
e A R e
1 38 11.5 30.9 68.5
2 35 10.9 29.3 69. 2
3 31 11.5 31.0 72.3
4 26 11.5 3.0 76.5
5 27 11.2 30.1 80. 2
6 21 11.6 3.2 79.2
178 ®il. 4 % 30.4 x74.3

Table 9. Relative urinary excretion of urea, cre-
atinine and total nitrogen in school
children in Jaeju Island by age and sex.

Age ﬁr;; N/ Urea N/ Urea Nx100
(3:)_ Number |c eatinine Crealtllmne " Total N
7 98 10.5 28.1 80.4
8 70 9.6 25.9 80.7
9 75 9.1 24.5 79.8
10 77 89 24. 1 87.2
11 56 8.4 2.4 833
376 9.3 25.1 82.3

* 1,29 33 2k

o) E EEAA HET BES FRERE U SEZ
gl WEshT, LEEs SEHmLe fiEAe
Jelliffes] EmMfES} HBishd o] A% 230 2 Fowshad
29 1,2,3 ¥ 49 7t

283 ¥ 1~30 KRS AEMNIL o) F HME
80% AiI Ll kol #mEel= HIES EHstd FEg
BE: £ 49 2o

s. B &

%19 #2604 el ERe] ol = £TY HE
o] BF Axth —@o 7 ad, 5EYHE 238 BT
o B £F9 Auct 2 HWAE Y ok o)

Table 10. Relative

creatinine and total nitrogen in healthy

urinary excretion of urea,

preschool 'and school children, sex
combined.
ABelgumber of] Urea N/ |93 N/ | Grea 100
(ye-| subjects [Creatinine Creatinine| — Total N~
_an -
1 10 14.2 3.2 84.2
2 25 14.3 38.5 82.6
3 26 14. 4 38.8 85.4
4 33 13. 6 366 789
5 R4 12. 1 32.6 76. 5
6 20 12. 4 334 81.2
134 36.1 81.5
7 15 12.1 32.6 86. 2
8 15 11.8 31.8 78.2
15 12. 9 U7 82.5
10 15 12.8 .5 78.9
11 10 11.9 32.0 80.6
12.3 336 81.3

ERBES B Hol, LEEMEE 3 BEERHE)
st 2 1d o sk, BEHFAA e 1~2@d Akl =
BEsigech 23, 2 28 e s 2oz 3l
th, zEla WRNY RES 2FEMS @l XEEH
fEuch Wol=l . glel. ol WEERMES thabd ¥
BRe] 2GS Fild BEs Fx KBRHIAL 1~
SR 3 delA o Bke AR 2k

= 4o 43 LEAA L A 271 FREREE
80% 0] Aol £3tm, 80% LI Fi 148 o)t 2~ 4] =
B o] 80% ko] 54%RE A Wow LFLIHAA
X KSR 30~40% HWEE Stz glo] REBfL
Hlel ¥ Boide o 4 gtk

b. M E

%19 %k 20 habd RETHAAS HaMe K
Emi Elg uhebq —EE HAE E 9 fo] #E
o gleh. =@ 24 fkebwl B, KR o} 2o ]
~113%E Eahe] FREHH Bl 2 led, Fiho]
wolde] whel o 2827 ANE HEL ¥ ¢ Ak 2
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Table 11 (a).
ine N ratio and hemoglobin concentration

Correlation between urea N/creatin-

in urban slum preschool children.

™ T Urea

Age . N/CreatinineN| g | Apove | Total
(ye- Hemog]obln T 30 30
ar)l(g/lOOml ) ™
Below 11 4 8 12
! Above 11 2 14 16
Belew 11 2 10 12
2 Above 11 0 10 10
* Below 11 | " s | 12
1 Above 11 2| 2 22
ﬁBelow 11 o 2ﬁ ‘_‘_6_ WLS
y Above 11 6 14 20
o Below 11 2 4 6
® Above 11 10 20 30
Below 11 0 8 8
0 Above 11 6 8 14

Bl WY AR MRS @MBEMpe s 2
28 EFow, WREL 4fid oz 2 Ko R
ZA Y WA o glFh

F 49 R R3] REERE (1~T) o MES
1ot E@ERE(fC] 80% Kol 30% g 2ELl
ol A3z 2 REREZ BEe] 80% % LEshgl v
65l olZe] B wefAz Yoh oz BREKE
L HAE 5 s Ao 90% I ko] EH
ExfEe] 80%e KiFEH - W2 HE xejx Urh

c. Hi%m

F 19 2 o3bd LWE FHfiy ke ==t
AckE ZRE 2 4 fdeh a8 34 ety HER
L REEEE el KiEnvo =z Jelliffes] BEHEfE M v}
6% M8 Yoo, FrEMEd A kitBRge Jellife
2| EEMEfEiE 1~6aRiilEA A 1 Ko R 12%RLFE
skeko i, Tigllthel 2 BN o} o % Hoix 3 glv}
Sl E k& 4ol ghsbd, FrEgftel ABBREES  EE
whel o) Hetud, 4pEblihel = Jelliffes] fuafyie)
80% LUF7F 60% 7 2ol m, BEEBHERE A Fiol
el wlebd MhE gl ond 108 F ol 4] 1= 80% &
W B T0~80%tt 5w 11 A v o & we
fe et 7 glet

d. =FEEpER{rol M 2] RS

F1ALE 20 Ra1d SHHMEAN A K@ o
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Eu KEEE Fie) Bobd 45 "WojAzm Yrk K
BRERES BFEd4: HREBLc HES) el
ot frel ZHESNY Bzrér—?-»ﬂb #Eho] A4
—#moe g w3ty o 1 BHE BEREE BE
Bl A o B A 7} ﬁi‘?]— ?ﬂ‘ﬁﬁﬁ?_‘i‘:} XA gkl
ol A& BLEHES ol st ok FE 4ol ksl ERY
= Bge] Hitel —gmyo z wals] oja ) cplay
o 2 Jelliffes] {E#{ES] 80%e| #:2x: el 60%
=& 24 8k
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B it BRSHSE o4 e WEEsHs}

£A G WE-E RBENGCT 1967HET A B
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EHo 2 Mt AR Aez Y 1967459
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2RO Z dof HH FMK FptBRwt gt
BEFFS HHFHAE: 25 R ALk dE
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Hort 2milthy- Bst Astd A, %3 faE, bW
A gle] A= fehne) Hinel whel #EE 80% Kk
B EESHA st slel. S SR Ew W
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S Bt WA ek w22 RN Bt o
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Bee) 248 T 11.3g/100mle] =, 1~65) *itd
RES MG FmFEEAMe 11.0g/100ml LT A
= 6544(36.5%)0] et o fme £EE 234 K
32 9kob4] 8.0g/100ml LI 28 178%4 1&4el
dgdch. Fife Mg Yart BF v selg ot EE
o} @il wepA = BB ARk X 649 &
bl 7~11389 BRI N6t kKe 2RTHES
12.8g/100mlo)w], o} AffhFEe] ML 4 F iy EiEl 12,0
g/100mlEl Tl fis 2AHR 37647 4840 2 BEAM
o BEE 12.8%01% ok Fhho] FobAddl welA #m
o HEE WX MR oY HHEE YUTSt &F
ok HF el

F 7o) fRebe] BB (I~11m)e Mitade] 24
Bl 12.9¢/100mle) 3, 1~6agsl A= 2 FHfEH7}
12.3g/100mle] =], 7~118%) A & MK FiEfi= 13.5
g/lo0ml =4, 2EEpyor xmol HEES AMmMAE =
PHREE 219%0F 54 (2.2%) 8 =A ggske

Z 1~1184 REFA A4 BRIz HiHY
gae) sEE LRI Allon] FERE e uel B
me)] BEE WA E Hieldlon], frsl RE@ WY
BBl W& EE: e Jebxtcl =l EEE
ey Epkel wEl- AMERS AR W BRI
MRHe] Mm@ ey e ad wlAs 2
o2 A

S RbEXyin

KRR E, BRSH8E U HEBEN R4 ER
Behe] ¥ REEHX Fdodedd SHEESA
REER/ 2 edl, REEFR/ 28 tejdBEHit o
RERE/RPEER THRS FHET AL £ 8 99
108 7ol

a. RRESER/I0lE|LE

# 8 A HHBAR ARBRES RHEEH/ 28
Edbhe] 248 FHEs 1. 40) £ 914 HHE B
RERERES] Tl 9320 # 1044 A& rp
ER RS BEMN g4 RIFEFH/ 2 el d
7 1~6 A 13 40] 32 T~118E 12.3024 o/ F It
= o Zo] HFHFMR KEBRI;o Y FME WIR
BRFREY FTHiact & 7% vepl =z el

b. REE¥E/30tel] ERE

F* 8ol A kilBRuY REBH/ 2 lejdEHE L
il 30.40]3 X 944 BEEHSEL 25.194
£ 10014 HEFe WEEERES FHEe £4 36.1
9 33.624 olE v 2F KB g HFEs
Eokvh ze v & FEREAAS Bk E2RE A
£ 4 gk

. BTRREMNES mpia e da4q R

c. RRER/RTREX HAE
% 8o olelw kRBREY RERF/RPEEE &

- H FHALE 74309 #E 102 RS B

o] ZEigfl 81.5x 0k Wl kel 9ol ek HAR
B RES Tt 82.30)%em o & #1014
of HMIEEY FiHfEel 81.3% KT = k= vxd
e »elm 9k

& Arroyave (1962a) = rhi¥#] Guatemala®] {f
5o K
HREER/RHREBH EFEE R & BB ER
BEMY REBREAA 72.949.6, EETYEHe MW
SERGEEI A 82.946.8%) & WiBE g w, mar (KA
o BESRBENA 69.4110.09 = FAE{ BRER
BEMNANA 75.347.49 & HESHY st 28 Luyken
1l Luyken-Koning (1960)-& Netherland B{E S k&
A 82+100)m, Javalel BRBEBEFIA =
8518t BEEAAEE = Javael REMR A
R7+90 & gt gk fElvhubel Al A HREHE
BE ol E et hwdhd RmBBEdA - ARE
—Fesha glovh HMEBRRES HUNE: MR W
o] v} zto] Guatemala ¥t} &2 {5 Bo|s glrh
28] 2 Netherlands}= w] &3l Javax il 23]
Holzla gleh

Lhb: RFEEF#E/ o« cleldHEiel IRHESH/ i
HEHEEY BREE LT o tEREA & 2RE R
ARMAREBREI Mt BREEEEA QoA
RpuEH/ ad el d BRI MM Rili+ER FX
Foll 44 FEIAT ge i RREFR/EPgEELe
KRB RENANA L 27 s A BREKFERN
o] Al = FEME FE wolm glol, RHIHEH/RhMEK
e BHRSERE AL & Sk HA FEE
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R#EEH/ad el dBEs % £ EAESER
AR T®Y: Jehd e grhes @i —BEe 3
o] e

4. MEXRES RESF/IEIIEREM 48

RRRAR

FpBRE W BRBkREe MagEs WHO
ZME KA get, 1~6354 A & 11.08/100ml Ko =
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52 (WHO 1968), RFE®E®K/ = eteld EHlLs 7
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Table 11 (b) Correlaton between urea N/creatinine N ratio and hemoglobin concentration in urban
slum preschool children,

Age ™ e Urea N Below 30 Above 30 Total and chi-square
(year) H(egr;ul)g(l)c;ﬁi)n \\\\\ Number Per cent Number Per cent value
Below 11 10 11.9 26 30.9 84
72 sbove 11 4 48 u 52.4 X*=1. 795
Below 11 4 1.2 18 20.9 | 86
O Above 11 22 25.6 72 488 x?=]. 340
Below 11 14 8-‘2_h 44 25.9 170
= Above 11 2 15.3 86 50.6 x2=0. 003

Table 12 (a). Correlation between urea N/creatinine N and hemoglobin concentration of school
children in Jaeju Island.

Age | —-___ Urca N/Creatinine N
(year) Tl Below 20 Above 20 Total
Yé4) Hemoglobin (g/100ml) ™
Below 12 . 4 16 20
7
Above 12 14 66 80
Below 12 4 9 13
8
Above 12 9 48 57
Below 12 1 7 8
9
Above 12 14 52 66
Below 12 1 3 4
10
Above 12 17 56 73
Below 12 1 2 3
11 .
Above 12 15 37 52

Table 12 (b). Correlation between urea N/creatinine N ratio and hemoglobin  concentration of
school children in Jaeju Island

_ Urea N/Creatinine N . )
Age \\\; Below 20 | Above 20 |[ Total and
—— —— 2 | Chi-square
69 emogtobin (g/100ml) | Number | Percent | Number | Percene | CHUSMATC
- | Below 12 11 2.9 7 | 2.9 374
l Above 12 67 17.9 259 l 69-3 x¥=0. 035
2 Misrete el d ek vk 2ol 1~35 ¥ 4~6% T EEHES TN

E 14 95 1650 £RBREES SFHHZ B E58HA el (chi-square i &4 1.795 ¥ 1.343)
Bt % vl mAEEEZT 11.02/100ml o 2.4 THRE AT iR Falsiel ok
REEFE/ 2 otel dEFE 7T 305 LY Aol 50.6%7F Mo 7 wof MAKEREY RPBHRLEE §
=le] (chi-squarefii= 0.003) Fi-}& ZRZ: ¥ 4 ¢ RFEFE/ 2 oleld BRI M2 HAMG: 24 &

e b
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Table 13. Correlation between hemoglobin concentration and anthropometric measurements of
preschool children in urban slum area.
— ———________Hemoglobin (g/100ml}
- - Below 11 Above 11
Anthropometric measurements e Chi-square
Measure- Number Per cent Number Per cent
ment Degree
Below 809 of American 26 14.6 39 21.9
Standard
Height x2=0. 325
Above 80% of American 39 21.9 74 41.6
Standard
Below 80% of American 53 29.8 78 43.8
Standard
Weight x*=2.71
Above 80% of American 12 6.7 35 19.7
Standard
Below 80% of Jelliffe's 46 25.8 69 38.8
Skinfold | Standard =130
Thickness o e o
Above 80% of Jelliffe’s 19 10.7 44 24.7
Standard
Below 80% of Jelliffe’s 52 29.2 57 32
Arm Circ- Standard =139
umferencel syove g% of Jelliffe’s 13 7.3 56 315
Standard
Table 14. Correlation between hemoglobin concentration and anthropometric measurements of
school children in Jaeju Island.

\Héhﬁigiﬁﬁin (g/100mI)

— Below 12 Above 12
Anthropometric measuremements . Chi-square
Measr:::g; Degree Number 7 Per cent Number Per cent
Below 80% of American 21 5.6 135 36.1
. Standard
Height x1=0.02
Above 80% of American 27 7.6 191 bl.1
Standard
Below 80% of American 47 12.6 308 82.4
Standard
Weight xE=0. 43
Above 80% of American 1 0.3 18 4.8
Standard
Below 70% of Jelliffe’s 31 8.3 211 56. 4
Skinfold Standard XE==(, 02
Thickness| apove 809 of Jelliffe's 17 4.5 115 30.7
Standard
Below 80% of Jelliffe’s 41 11 256 68.4
Arm Circ- Standard 0. 82
umference| Apoyve 80% of Jelliffe's 7 1.9 70 18.7 '
Standard

o] ebt o}, AEERA ¥ ulel o] kRBREUMN
8 iﬁﬁ?‘% 1~3iat 4~6EPfoe EWHdd LIS
W, & HMEWEHT el e nestd v, K4S

delohm A 2 HEES o LEER) & < e Wi
ol §la% mmwatel Toh wehd RBHES HEHS
W& B St gwe o % HMMAE o9 SE
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Table 15. Correlation between urea N/creatinine N ratio and anthropometric measurements of
preschool children in urban slum area.
T \;:: Urea N/Creatinine N T ST
e Below 30 Above 30
Anthropometric measurements | o Chi-square
Measnl]x:rs]; Degree Number Per cent Number Per cent
Below 809% of American 16 9.5 42 25
Standard
Height x%=0, 85
Above 80% of American 22 13.1 88 52.4
i Standard
| Relow 80% of American 32 19 92 54. 8
i Standard |
Weight ’ | x¥=0.66
| Above 80% of American 8 4.8 36 21.4 |
| Standard :
Below 80% of Jelliffe’s 22 13.1 84 50
Skinfold Standard =0, 007
Thickness| Apove 802 of Jelliffe's 14 8.3 48 28.6
Standard
Below 80% of Jelliffe’s 22 131 76 45.2
Arm Cire-| Standard ¥—0.09
umference o seg oy )
Above 80% of Jelliffe's 18 10.7 52 31
Standard

Table 16. Correlation between urea N/creatinine N ratio and anthropometric measurements of
school children in Jaeju Island |

TT———__ __ Urea N/Creatinine N | Bel Ab ' 9 ' -
T elow 20 ove 20 .
Anthropometric measurements Chi-square
Mment | Desee [ Number | Percent | Number | Percemt |
B§10wd805%, American 23 6.3 123 338
tandar
Height x'=3.0
ASbovcz1 8(31% of American 52 14.3 166 45. 6
tandar
BSelowdSO(i% of American 71 19.5 277 76.1
tandar
Weight x2=0. 016
ASbOW:i 8(21% of American 4 1.1 12 33
tandar
Below 80% of Jelliffe’'s 46 12.6 196 538
Skinfola | Standard X3=0. 852
Thickness Above 80% of Jelliffe’s 29 8 93 25.5
tandard
Below 80% of Jelliffe’s 66 17.9 227 62. 4
Arm Circu Standard xt=1. 08
mferences Abov % of Niffe’ 6 17.0 :
St(;\nt:lasr%a of Jelliffe’s 10 2.7 2 7

o2 @AA Hd, o REY HEKE Nk 4 HWIHAES FREB 24 HR7) RES XEAW
AR A7 R o S A ¥ ] =) MiEo] 80% K&, =elx LWES MR I
5 SMEAMES mEXREM BMMK 570 Jelliffeo] FRM(R 2] 80% kMo 2 Eakdd 2, R
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Mme] e mAFEE 11.0g/100ml (1~6:) ¥
12.0g/100ml (7~113%) Ko 2 el &% = FHIHN
e FHES Aae F£ 13 9 148 2k

E 134 R, RRERE Jeiq mbsFRES)
Bk W, FHE 2 S35 el ANRMRE 1y
(chi-squareffit= %% 0.325, 2.71, 13.9 ¥ 1.30) &8
A HEe mEeFREe o ERNET e
o, i, WA P 335 EEs ¥ged £3
EmmEel Ml B EHEE FED HWEE Aok &
4

B 140 fkshd, BREHRE] nAFRES 4R
pam, LA 2 o35 el SRR (chi-square
A &% 0.02, 0.43, 0.82 4 0.02) ZRHo2 K
pEREAAL o] & HMMEE & 4 g
o) & BEMIAE A LEES Mok M LK
o EEMEE 4 At

abeld HHibmfs RHEE mEeRBES AET
ARG S wol wak ol el LIEE avt BB BN,
e T wastz el Amel BRRMAE
Migo A o mEsl A4 Q& mHstd Fa 8l
2

6 SMIHRES RETH/I0IEILERE M2 8
AR GR

SRS, RFEWE/ ad olel dEFRIL M) M
WES e &Ry & 156 9 2 165 2+

= kpBRESIA EHREHR/ a2 oled B H it
g, BE EERE S 35 pe) HEEEE (chi-
squareffi= %% 0.85, 0.66, 0.09 1 0.007) o=t3]
Ygrow], BRBKEEINAI: (chi-squarefiiz 3.0,
0.016, 1.98 2 0.752) &y Liste] g Hsery Fokeh

s SIS FRER/ 2 olel I E R B
HEWGRE S S EE 4 4+ dodaw, Kb
SEabmae #E LEE xdax SRFAse HH
B oz kel A BRBRERAA  LEE
o} RESFE/ad e AL Abolal o] BE
o HHMESE T 4 A=k

A FAR BHEEY SERBE Yohse d217H4 R

Eo| ol g4, B WEY 4+ P AR
pel HiEel A o1 BRY —87 gk e
A o|2|3t MBI L AN FEKH FEe] o
Hrlk AL BESREgs] En -2z HETRE
BEAGS #4ANUS 19700414 olu] fRiHS S ok
Raos} Singh (1970)-& =ETEHEHT EWREH
pie] BE, BE/SEE EWE ENAEAd lelA

HED 25 HEsign, Crispin E(1968) 4 o5k #8
B/ AR, M/ LEEEECT BERES FET B
§7} 9le & H4rabel ol =g WHO2| Western Pacific
Regional Offices)) 4] -8 malnutrition-grade score
method (WHO 1969),
percentagei: % (WHO 1969) = 4 & FIMAE = Fik
o]7l= sleh. et} ol 2§ HMGIMMGe 2k MR
S MRS EHHEIviz BI: Y EW, HE EAE
SRRy AEL % WSty & 4 ek whek4
HH QiAo BEEERES L& RER FIA
2 & 9= Rd@EFLame H, 2 #s) Dugdalest
Edkins (1964) 7} ® 35t ule}zle] B R FEEHE/ 28 oF
gk E HHsle] kEsd ¥ 4z =3 8
Biknee wmasA M=l = Ame RAFQ me
FREE hastd B 4 ek ey & fskdl A ¢
FEol o] B% fiEsle He A Y o F HER
REATEE Aol HIRMMT LEe mAKBE
Ml = Bl FREEC = dsteh zeld REEHR
Jadl et EFERY mEAFKRELA & vle Fe] F
WES Mo+, EREY B e HEE
#Esle] »ml, o8 RESS HHS 2ostd 4 FE
she o AMEST B ErR & S aEtke] gle
o, ol2ld =L FHA 2o RENHNY BERETH
M-S #vd o glewlela A4 BEREFMAE
£ 7t 2ol A=y Yastn HARE HARN &
HRE o HEE BEY 7 ol EEREBAHE] 1
v} fifEslel < . F#yelr] EHETD FEJEe H 4
fleelzln AztE = wleleh

weight/height malnutrition

V. & ]

FEE- BE kpeRE ¥ BRERBEY HAHE
BRES LR L. FoEEEREE #FHT 5 =

LM FAANT BHY ~Bo B, BHEMR EiS

R 1784 (B4, & B4f), WY BERBHBEE
3764, (B 1884, Z 1884) % BEMo =z stm, AW
Py rERE ofalEel E{Ed s 1~117=]2] E®HEEN
R 21948 HEREFow 3o HR, BE LEHE L =
BEGHS EMSAE HREie, =3 mAaRgE, R
h BHREFH, adcled, BEEE £5 ERsId e,
ol 2%y RPRFHEHR/ e, RIRFEHE/2
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L BHFMRY ApBRE b BRgkmi
HERGHRE S 2o = HEMYc doicl, U ¥
WL FEBREAY @RS 2E g
Foiz wgbow R = obd Rk
I AR, 85 R 9 RS S S
i 4] M@ FARE Yol FEHDES E

BRI 2T 80% AiEal- HMiEr} EMe] el d of
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ABSTRACT

A Study on Urinary Nitrogen Metabolites
regarding Protein Nutritional Status of
Children in Korea

Sumi Mo, Bum Suk Tchoe

Department of Food and Nutrition, College of
Home Economics, Seoul National University

Though protein malnutrition among infants, and
children is recognized as a major public health
problem in most developing countries, precise data
regarding protein intake in these age groups are
scanty. It is apparent that some universally accep-
table and practical methods for the evaluation of
protein nutritional states in order to assess the
prevalence and severity of protein malnutrition in
different parts of the world are desirable to evaluate
the effectiveness of nutrition programs for the
prevention of malnutrition.

During the last few years, there have been
numerous reports of somewhat low excretion of
urinary nitrogen metabolites in population groups
with inadequate protein intakes. There are evidenc-~
es that the turnover of body protein is more rapid
when the protein intake is higher than when it is
lower. Various urinary urea to total nitrogen or er-
eatinine ratios or indexes, are tested in children from
different nutritional and socioeconomical conditions
and found that the ratios or indexes to be markedly
lower in the groups with poorer nutrition.

Determinations of anthropometric, hematologic
measurements were made as well as urinary nitrogen
excretion on 219 healthy infants and children
ranging from 1 to 11 years old, 178 urban slum pre-
school children around Seoul, and 376 school children
in Jaeju Island were also studied.

Based on the evaluation of relationship between
protein intake and urinary nitrogen excretion as an
index suitable for the detection of the protein mal-
nutrition was described in this paper.

The results of this study were as follows:
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anthropometric
arm circumference

(1} In general, the means of
measurements, height, weight,
and skinfold thickness of urban slum preschool
children were slightly lower than the

and Jaeju school children were within

Korean
standards,
normal limit of Korean standards. However, healthy
infants and children ranging from 1 to 11 year of
age had higher levels than the Korean standards
and lower than the American standards.

(2) The mean hemoglobin level of preschool
children in slum area was 11.3 g/100m! hemoglobin
and less than 11.0g/100ml in 65 of 178 children.
School children in Jaeju had mean hemoglobin
level of 12. 8g/100ml and number of children less
than 12 0g/100ml was 40 in 376 school children.
The mean hemoglobin level of healthy preschool
children was 12.92/100ml and school children,
13. 5/160ml.

(3) The mean values of urea ‘nitrogen/creatinine
nitrogen ratio of preschool children in slum area,
Jaeju school children and healthy preschool and
school children were 31.6, 25.0, 38.1 and 40.5
respectively.

(4) Relatively close relationship was observed
between urea nitrogen/creatinine nitrogen ratio and
hemoglobin level of all children, especially high in
preschool children.

(5) Relationship between hemoglobin level and
anthropometric measurements was relatively close
in all children, high between
circumference and hemoglobin, and low between
height and hemoglobin in urban preschool chil-

however, arm

dren.

(6) Although relationship between anthropometric
measurements and urea nitrogen/creatinine nitrogen
was hardly found, there was a slight relaticnship
between urea nitrogen/creatinine nitrogen ratio and
height, and arm circumference in preschool children
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