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Health Status by Anthropometric Values and Serum Biochemical Indices of
Preschool Children in Day-Care Centers in Gumi

Eun-Kyung Sin, Yeon-Kyung Lee'
Department of Food Science and Nutrition, Kyungpook National University, Daegu, Korea

ABSTRACT

This study was conducted to investigate health status of preschool children utilizing anthropometric values and serum
biochemical indices. The subjects were 1,159 boys and 1,019 girls in Gumi day-care centers aged 4 to 6 years. The
mean height and weight of 4, 5 and 6 year old children were 103.0 cm and 17.1 kg, 107.2 cm and 18.3 kg and 113.4 cm
and 20.6 kg, respectively. By the obesity index criteria, 5% of boys and 4% of girls were obese : whereas 10% of
boys and 9% of girls were underweight. By the Kaup index criteria, 7% of boys and 4% of girls were obese. By the
percentage of body fat criteria, 5% of boys and girls were obese. The mean concentrations of serum total cholesterol,
triglyceride, HDL-cholesterol, LDL-cholesterol, Atherogenic Index and serum glucose were 154.1 — 156.5 mg/dL,
80.1 — 81.9 mg/dL, 46.8 — 47.4 mg/dL, 90.9 — 92.8 mg/dL, 2.34 — 2.39 and 76.4 — 77.8 mg/dL, respectively. Serum
triglyceride level, Al and body fat percentage of obese children were significantly higher than other children and were
significantly lower in HDL-cholesterol level (p <0.05). In addition there were significant correlation between
anthropometric values and serum biochemical indices : Kaup index and obesity index were positively correlated to the
systolic blood pressure and diastolic blood pressure in boys and girls (p <0.01) and to the triglyceride concentration in
boys (p<0.05). These results indicate the need of developing and implementation of nutrition education program for
preschool children to prevent further development of childhood obesity and to maintain normal serum lipid profiles.
(Korean J Community Nutrition 10(3) : 253 ~263, 2005)
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obs AHolA AZADE HAIF XL 76.2%2 ekttt
(Kim 2003a).

837 obgs A= g AAAA 1R (RS5FE, Al
594%) ol A AAGAE A5t} A7dol gzt 2714
A3 37 ASHA BT FTHET) o= AR o)FolA]
I YA sFA7] obse ARERE A HAIAY A
53 AR AR AAolojM AaEld Hojob & o
gt A7FFA7Y =3 Qe Aol Kim 2003b).
HARXARE AT A453/0e st Qs
o] AASAALRALANY FAME ofs S tdeE A
BZ2085 AMshs Bddce AA 1570 Bk 7k
gl 97 BAA dlol SA] oo} ofFe] 7o) AujFoz
23| AARA T e Ao F YEPT

frop1e] AREAZ 7P HEARQ] b|ghe SAAT,
ofuue] A&, AREE F vksk 53R 2119 4
#7 B < 9o (Moon 5 1992, 1999, Kim & Shim
1995, He & 2000) “dleol HHA Agdln|tte s o|sgd
ggo] 7] Wil dAnivke 2o oS Jgslr] ¢l
Ae 2R 27287 sttt Pettitt 5(1993)2
5~TA17} 348 F A2A0] Attt A F71eHs Al
Zlole olu7} wigke] ZrdAlel I QA7) vivt
o7 ojojl & QUrky 3Gk Lopninte] Alugto g
ojfxo] 1718 RBEH AFTES T RE F
Ulg] thE @FECINE A5iE v Serdula 5(1993)
o oJatd #st A v|gt ofg] oF 30%9} T%7] H|glelF:
9] 50%7} o] ElofA T Hlvto g frly 3o Lee
5(2003b) &) Aol Slshd #AlF Aokl 70%7F Had
7)o% HAF R olojRitia 3t

S Zopu]Rhd of7 71A] Az A AH, HEF
]l FAIE o1 ¥ ofel A7]el Esl] Ao 28
, IAES, i, A 22 o8 7] 35S
ukgk 4= 9l oo (Dietz 1986, 1998; Chaung & Kim 2002),
Becque 5(1988)2 k5717 oln] FHAs7} Ald
tha Shgict mbA] Aohu]ek bl TS 7R YEo)
UE FotolAle E430)1 AAg FA7E o Ao
E AZgd.

frople o8] 71 A f9E Ad F2F AP
dollx EFstal, vt E %7 ols S e
2 27436 shefolt vivtopbs diifo = g o dAAE
5 Yol #et A7(Sim 5 2003; Lee 5 2003a; Lee
2000; Lee % 1999; Yoon & Jong 2002; Son % 2002;
Chaung & Kim 2002; Lee 5 2002; Shin 5 2004)+ %
o] F8E oL} o] A|7] frote] HUAFHS Ag AAA
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QA H2o] B39l em (Kim 5 2004) 53] tg] 34
ok e R A73HE B4 A+ =8t

b & delde Fuiael AAE BEAE B #
ol AALS et AR § WAEHE 2AVS)
3wk AAFe WE T ABEAE 2718 fob
=€ % YR ZRIRE ANshked B8l 2 7 3
71zA8E AANsAt sigith
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ATGY 2

1, S0y

2 A7E 200397 2004 F Aol 2R FuA B
A48 BEAIY fot kel T 7l et vk 4~6
Al ot 2,1788 (o} 1,159, oo} 1,019%) & tiite
2 3k

2. MY WF

ZARE frote) AAAQ LS EE Dokrr] A%t Al
AASL =278 P AEARY P sl AAHA
o AR ORE A, AF, SelEd, dE =, 5
718¢ ol ESS S AT AT AL
HNFAE olgate 7L A1 Aelold A2 0.1 cm
7] AFE 0.1 kg7HA S35 0H AAlEd 538 23
2 3¢ Addgo] 8 A3l 1 v]& (waist/hip ratio,
WHR) < AXtsisich

oF5-E9] HTS WSk WS AXHE, RW (Relative
Weight), BMI, Rohrer X5 %°] 2 Gibson 1990)
A7) oFFES A HFE Zo| @orz Al ujs
NAX S o] g8 nTre] WAL AFto] W=y (Garrow
1988) &gt AHat wAE FESPI7E dEY AP A
B2 (Lohman 1992) ARHAA AXAY SAHE M3t
718 AF}(Frisancho & Flegel 1982; Revicki & Israel
1986).

upeba] 2 A2 vk B tfdtiola}sts) (Lee
S 1998) ol ¥ = Aol AAE REANFI 2
Attgate] AAAF 2 AHE BEFEAFT v wd A
2 Uephd vlutAls=(obesity rate) & ARE3lo] vjukx)$7}
-20 °J31Q) B4-E uj$riE o, —20004 -10 v|7kel A
5 AF FFo=2, 10004 10 vivkl A5 ujd=e
AFoZ, 10014 20 vgke AF o=, 20 oL vt
o2 psch E3t A (e & A (em) 2 AlFez
T okl wgky) Jokigeo] F2 2ol X479l Kaup
index (Lee & 2001)E &3t 14 m|RRIl A% HJUdE




FOoZ, 14614 17 vl 3¢ o7, 17014 185 1]
kel 739 vijmkagEo 2 185 ol AS- H|we® ¥
3k3ict.

AL (%) & AALEH7] (GIF-891) & ©]83to] tf
ARk g, o), A AFE fET F Ao,
H]9ke] WAL Son & Lee (1997) 9] AolA] At 7|15
of we} o} oo} T glo] BF A Eo| 25% o
Q) A vgto g #AFRCH 25% "R vpRle R
gt

G2 105 ot HEIE FA1A121 £ Oscillometric
FA1S o] g3l AN YPAR Fsih Lotel of
5 18 WA 71EL tha Zolrt oy ) Etol
124 vgolAE 95 mmHg o3 WE nE¢es w4
3l tH(Amnon 1984).

3. g HA

AAAZEE Al FolEg o R dx7tae s
BEARS Pz slef FEES] ol 3 mLE At
o] A YAk ket YA Aztst AALE AAIEIITE RBC
count, WBC count, hemoglobin (Hb)¥X%, hematocrit
(Het) Ae 98 A4 7] (SysmexK—4500, Japan) & ©]
galo] Axia, 83 FEUAEE, F9A%, GOT, GPT,
Glucoser 3}8HAX7] (Hitachi 7600—010, Japan) & ©]
g3t AAFsIIT

LDL-Z#AHE2 Friedewald 2 [FEU2HE~(F
AA9/5+HDL-Z 2 e &) ] o 23l =35 oo (Frie-
dewald 5 1972), A8 8ARE) AJ 5 #ll= Freed-
man 5(1987)¢] AAIZE T2 ) (atherogenic index)
[(ZFZY 28 E-HDL~Z8| 28 E)/HDL-ZH2HE] &
Anreted ARSI

B Bl AR Fa 7SS TR £ X
AAE A 337 HolElE ZiEe R FuXE AA
Abslo] w3t d=A7AR g QP PAE S 3 V)
=9 (Lee 5 2004) & ARSIt
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AASX 9} BA kx| Hnt FFAAE T
Uzke) Aol t—test® HAeI3l o ZF AT 19 Apo]
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1. INDYNS] MNHIE

FulA] BEAIE 57704 4~64] fobEe] AAAS A3
= Table 13} 2tk AFE folee Ba AT AFE &
hol WS HEER| (Lee T 1998) ¢} vlws] 2 A¥ FA
1o} o WS RS & = Qe A A9 44 ojete]
At 50~75 percentiledl] 43158 ¥ 44 golsl 5, 64
. ojo} BE 25~50 percentiledl] £3131tE T3 AlFS
4A] &, oots} 64 Hole] Z-$+= 50~75 percentiledl| &
3o 54 g, oJotst 64 oote] A& 25~50 per-
centiled] £33t} wlehy 2 AUkl 4~64] ot
AZ} JF:e N1FEA 2] Hel £ vXe RoFE BHHA
o} AFe] W Ao MEE Aurw A7 Bde
Ao] 14] F718 wnle} 54 fol= 4 cm, 64 fok= 6
cm 7RI 00 AFE Ao] 14 7K w2t Al
1 kg, 641E 2 kg BE $715HE Hoj Aol 57Kl wet
AT ZFL FostA sl & 7 Utk

B Aqgiy ofsEe] AR AlFe Bis A% a2
F(Kim & Choi 1993; Ko 5 1994; Kye & Park 1993;
Lee 1993; Moon % 1998; Park 5 1997; Tchai & Lee
1970; Woo 5 1985) 9} vlmalli® 34 300dA(Tcha &
Lee 1970) Bti= B8 d3olA A3 10 cm oV 22
o HFE 3 kg oV w31, 15613 A(Woo 5 1985) BTt
= AL 2 om, AFE 1 kg oV w8ken 109 AA 90
dxe o] ZARERUE AL 1~6 cm, A5 1~2 ke
%2 Holglth. ol Tl vls) dA|e] FFdelr} e
A¥e}t Azkech 18y #2 Cho (2000), Kim & Chyun
(2000), Kim 5(2004), Ryou $(2004) 8 47423} B}
£ AAe 1~3 cm, AFL 1~2 cm AL 2 Holgith

AA fotel FHelggolEd(WHR) & 0.89~091% v
elston] o] Frighef wlgt WHRE 7H43Igitt

AA fole] 571847 olp1E%e 742 91.3~94.0
mmHg, 58.1~59.9 mmHg® Uelton dolr} ojojrct
FE718%47 o718 BT w2 Holgloh =3 AFd
AjolE AvnE dFHo| FIIEFE FEVIEUT o]
geto] dolgl oot R FoASHA FolAe ZoE e
st

EFAFHE 71F0E AR veRFE Y 0.25~
1.84%510™ Agdel 2 {23 Aol U, dFel
wkZ AJo]|2i= 44 Fopr} 5, 64 fokHrl felshl =3ttt
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Table 1. Anthropometric values of day-care center children

Age (yrs) Boys (n=1,159) Girls (n=1,019) Total (n=2,178)
Height (cm) 4 (n=317) 1034 + 43 1026 + 4.1 103.0 + 4.2°
5 (n=1,249) 1077 + 47 1068 + 4.2*** 1072 + 45°
6 (n=612) 1140 + 46 127 * 47 134 = 47°
Weight (k@) 4(n=317) 172 + 21 170 £ 25 170 + 2%
5 (n=1.249) 186 = 2.7 180 + 2.3+ 183 = 2.6°
6 (n=0612) 211 =+ 3.8 200 = 2.7** 206 + 3.4
WHR" 4 (n=317) 091+ 00 090 + 00 091+ 00°
5 (n=1,249) 0.89 £ 0.1 0.89 £ 0.0 090+ 00°
6 (n=0612) 089 = 0.1 088 = 0.1 089+ 0.1°
S.B.P” (mmHg) 4 (n=317) 919 + 7.7 9.6 *+ 6.8 91.3 = 7.3°
5 (n=1,249) 932 + 7.4 91.2 + 69 93 £ 7.2°
6 (n=612) . 948 + 75 93.0 + 7.3 940 = 7.4
D.B.P” (mmHg) 4 (n=317) 589 = 69 573 = 5.6 58.1 = 6.3°
5 (n=1,249) 593 = 60 583 * 5.6* 588 *+ 59°
6 (n=612) 603 + 59 505 + 56 599 + 58°
OBI” (%) 4 (n=317) 129+ 9.1 248 +11.3 1.84 £ 10.2°
5 (n=1,249) 0.62 £ 10.4 -0.18+ 97 0.25 = 10.1°
6 (N=612) 1.00 £ 12.1 -020+ 95 0.43 + 10.9°
Kaup index” 4 (n=317) 161 + 1.3 161 = 1.7 161 = 1.5
5 (n=1,249) 160 = 17 157 = 1.5 159 = 1.6
6 (N=612) 162 + 20 157 + 1.5* 160 + 1.8°
Body fat. (%) 4 (n=317) 168 + 50 191 = 4.1* 179 = 47
5 (n=1.249) 162 + 49 182 + 37 171 = 45°
6 (N=612) - 167 = 50 179 + 3.8+ 173 + 45°

Mean = S.D. *: p<0.05 *+: p<0.01 *++: p <Q.001 by t-test. o, b, ¢: Different superscripts among ages in the same column indicate
significant differences (p <0.05) by Duncan’s muttiple range test. NS: not significant.

1) WHR: Waist citcumference-Hip circumference Ratio, 2) S.B.P: Systolic Blood Pressure, 3) D.B.P: Diastolic Blood Pressure, 4) OB!
(Obesity index, %) : (Current Body Wt-ldeal Body Wt) /ideal Body Wt X 100, 5) Kaup index: Weight (g) /Height (cm)2 x 10

Kaup index® A#& 8|9 4& Ho 15.9~16.10132
9 A B2 {2 Aol PR el IE A2
£ 5AI8} 6A19] A Holrt oot FeolshA EA ViRt
o} ole L A% foleS WS E Kaup indexE
ZARRE AT Lee (1993), Ko 5(1994) 2] Axr} oF
7+ &3ke™ Cho (2000) 8 A<} Hjws) 23 4, 5A4E
H|S3I o 64 2 Aol o @A Yeldsl Ryou
+(2004) 9] A3el= vizsiAl Yebsch

T3 ol AALFL Het 17.1~17.9%%2H, &
ok= 16.2~16.8%, ol 17.9~19.1%= ERLT, 4, 64
oJofe] - dolel vls] Yol FelatA wuch Aol
g xJolE B 5, 6] obsof] vls)] 44 o}F2] ARyFo]
oA EomZ o] Ay folge] A AT
gof] st Fort dad Rog Al gk
FoFE9] HIREXS, Kaup index 9t AAWeke]] w2 )
g Aik= Fig. 13 2t} ZAoff vvk|=2 High 3

5 AW 29 gote) B¢ BEAFTO! 76%, vIUAF

o

7} 10914 20 w]gRl #xlF ofEo] 8%, BIREAISG 20 ©]
74R1 HRlokgo] 5%% 0, ojote] A= AAIFe) 77%,
HAFoRso) 9%, viRtobso] 4%= YERRTE o]+ Suh
5(2000)0] ZALE sFEA7] Lot BlTA|GAM HAIZ
okzo] 35.4%, H|TF o}50] 6.2%<) A%} s B o 3}
AF obs2] vl-&S Hy Woky H|gtole] v vjEt
< ¢ olvh

T £ Al vERla7E —200014 10 BlgRl Al
FHE oFEE Wol 10%, oot 9% =2 FAFE ] oF52 A4
ol TS AslsiAY WE 5] AES 7HE ¢
7} Qorv2 ulgtolg 3 AAF olzel] dist Ju
27} olFoizo} $H& ARXRRITE Kim 5(2004) 2] d7-ilx
& oot ulRkE(22.4%) ) Fote] HIRkE(11.7%) Bt} o
AZVHA vepet B AT E AE £ 8l
olE9] Bl go] Hols} oo} BT 13%2 vlsElth Kaup
index® H]TH A5 A A7} vilobs-E A2 58%=
UERter Holrt 7%, oot 4%E Rt Holrt ofolr



>

1273 - o]97 - 257

e

OBI (Boys)

) Extreme underweight
[ underweight
Desirable weight

B2l Overweight

Wl Obesity

OBl (Girls)

] Underweight
Desirable weight
Overweight
Obesity

Bodly fat (Boys)
5%

] Non-obesity
W Obesity

95%

Body fat (Girls)

Fig. 1. Obesity assessment by OB,
Kaup index and body fat in day-
care center children.

ERI o= Nam 5(1998)9) ZAPIA Hlglolgo] 4%
NEA

Il
Hr} ozt w2 Adolh,
Bk ©2) #Fo) go) WWhs FllFel F3E Zlo] o}
2} 5o nia) ARPo) B AR BaFolals R
AAsok k92 (Son 5 2002) £ ATME AW
vlghge] g2 ARkch dA felueiMe )
Hglols-g btz AXE FA% Aok BouH(Kim 5
2001b; Park 5 1994; Shin 5 2004) w]|Hstol5E9) A
A AL A9 o]FoAA] WUty JEAE G A
Aole}, 3] o] A)7] foreg) AR 93t vgkey V)
ol Hotsl ooizte] 2ol Fx) gheRo] v R
o2 AlRHY, # dFolME dolg) oo} BF Ax&
25% ol¢& nluto 2 B33k Son & Lee (1997) 9} Son
5(2002)9) A9 FUF WAVFE AREEIgioH @
343 Golgl Ao} BF v A9+ 5.0%F ZAREA

2. INQIARS] B% APsE

4~6A4] Frole] XAA F5+ Table 2% Z2th AA &
ole] B FZHUAHES F5E 154.1~156.5 mg/dLR}
on 64 oFg2] A9 ooy} ol folahAl ¥tch &
ATATE $EFAY Folee WdeR ¢ Kim & Choi
(1993) 2] &74d#9) 163.1 mg/dLETh= @2 Holle

rﬂ

L

L
=
KN
=

U A2AU fohd obgE2 EAAA +F& AR Ko
5(1994) 8 A7d7R 151.9 mg/dLET} thAe ¥ &
o} thF2oZ & Lee (1990) Y ATolA 84 olate] HH
ZaAElE0] 141 mg/dLY HABTHE= 10 mg/dL o1 EA
vebdth 3 4R 5+ 80.1~81.9 mg/dLSia &
ofg} oo} 7kl FeJ3t Aol §iUTh HDL-ZHAHE &
T+ 46.8~47.4 mg/dLE FAA 4 vp7 K2 dolgt
oo} Zhell Relgh Aol= ¢lgirk. LDL-ZH2EHEY %
£ 90.9~92.8 mg/dLE YE O™ 549} 64 ot 7
4 ooy} dolrr} FsA H2 Aoz Uitk

ANEBARATY ASAF2 YAYE 2R AL 7}
A GurERl Rl folee] A AT At 7|E
0] 7o) Finch Fe3ptk Al: 2.34~2.392 A%
e 431913 Kim & Choi (1993) 9] Al 2,58 v)
s3I0 Ko 5(1994) ¢ A=)l 1.88 0= A Yehst
th B 2 E SAl9 641 Hotel FWASA S (AD 7}
dokroh o3 ¥4 Jebsich

YA R A, a3, AF Tl o3 e
0 skl 7 ATelA AEE njws Boke W FF
AAHE, LDL-ZUAHE, AV} SololA foaiAl 3%
oo FAAYUE FASHAIE ko) HotellA EA| e}
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Table 2. Serum lipid concentrations in day-care center children

Reference range Age (yrs) Boys (n =1,159) Girls (n=1019) Total (n=2,178)
T-Chol” (mg/dL) 104 — 215 4 (n=317) 156.4 + 295 156.7 =+ 24.1 1565 £ 27.1
5 (n=1,249 1546 =+ 242 156.3 + 237 1554 =240
6 (n=612) 1580.7 +21.2 1567.8 £ 23.1** 1541 =+ 22.4%
167 (mg/dL) 10 ~ 200 4(n=317) 785 £47.1 858 +458 819 * 466
5(n=1,249 79.9 *458 80.3 +452 80.1 *+455
6(n=612) 783 *453 84.6 +479 81.3 + 46,6
HDL-C® (mg/dL) 33 - 80 4(n=317) 482 +105 464 + 87 474 * 9.7
5 (n=1,249) 47.1 = 8.6 464 =+ 8.9 468 * 8.74
6 (N=612) 469 = 80 47.1 + 88 470 + 8.40°
LDL-C* (mg/dL) - 175 4 (n=2317) 925 242 93.1 £206 928 +226
5 (n=1249 915 =215 93.9 +20.9* 926 +21.3
6 (n=612) 882 £18.1 93.7 +21.3* 909 *+ 199"
AP <30 4(n=317) 233+ 06 244+ 06 238 06
5 (n=1,249) 234+ 06 244 £ 0.6 239+ 06
6 (N=612) 227+ 05 242+ 0.6 234+ 06"
Mean £ 5.D. *: p<0.05 **: p <001 =*x: p < 0,001 by t-test. NS: not significant.

1) T-Chol: Total-Cholesterol, 2) TG: Triglyceride, 3) HDL-C: HDL-Cholesterol, 4) LDL-C: LDL-Cholesterol = Total Cholesterol - [HDL-
Cholesterol + (TG/5)]. 5) Al (Atherogenic Index): (Total Cholesterol — HDL-Cholesterol) /HDL-Cholesterol

Table 3. Comparison of serum lipid levels and body weight according to kaup index classification
Underweight (n=128) Desirable weight (n=1597) Overweight (n=327)

Obesity (n=126)

T-Chol” (mg/dL) 1540 +22.7 1552 +24.4 1562 +22.2 153.9 =+ 259"
1&” (mg/dL) 79.7 +43.1° 80.5 * 46.4° 772 +399° 93.5 *55.7°
HDL-C® (mg/dL) 470 + 84° 468 = B8Y9° 482 + 87° 47 = 7.4
LDL-C* (mg/dL) 911 £205 923 £212 92,6 *£195 905 + 234
AP 234+ 054° 238 + 0.57° 231+ 056° 250+ 0.63°
Bodly fat (%) 153 + 45° 168 = 40° 189 * 4.6° 217 = 63°

Mean % S.D. NS: not significant. a, b, ¢, d: Different superscripts in the same column within each factors indicate significant diffe-
rences (p < 0.05) by Duncan’s multiple range test.

1) T-Chol: Total-Cholesterol, 2) TG: Triglyceride, 3) HDL-C: HDL-Cholesterol, 4) LDL-C: LDL-Cholesterol = Total Cholesterol - [HDL-
Cholesterol + (TG/5)], 5) Al (Atherogenic Index) : (Total Cholesterol ~ HDL-Choles-terol) /HDL-Cholesterol

or HDL-EULHELS iRl FAT HololAl  FFElE wde Z3hs Table 49 2tk 8o 5 22

A o &4 Jelt Kim & Choi (1993) 2} Aute} npat7z)
Az AE o7 PAHR AL ot ofoprt o] &A Y
ERstTY.
Hsol] W folse] A 9% AEEe T

ble 33} Zt}. Kaup index 14 =]9ke] A A|Fo}s} 14°ﬂ/\‘]
17 migte] Ao}, 1794 18.5 migke] Ao}, 18lm
18.5 o]ite] H|vlote] dY AAexE B3 2 u|wt
ol52 A AR Al T2t AAE, A, AAF
o} vt} f2sHA ¥gto, HDL-iEﬂ"\Eﬂa‘_ 25
3 el £3 Ax9Ee Kaup index$} vk
ARG AdolellA, Adolath= HAFololr, 3
AFotroh= vigtelel A F23HA £A4 Jepsteh

3. TNGIYNS| B NE
o2 74 Pl ABEZ frobse) WY ® ohizt

e BF 12.1~12.4 g/dLT Fols} ozt f9)3t
zole Qe Ao] Frige) ule} HREFER FTU}
T FoHslth ol 8% d ol uge= ZAFSP
Moon 5(1998) 9] Z34<] szZ=2%) 11.9 g/dL B} =
FZ0]1207 Kim & Chyun (20013)«] AR eI
12.2 g/dL$} Hl8 $F0]3ler Kim 5(1994) 9 @r«hﬂ
12.7 g/dL Brh= o e $=50)8]th
EIYEXNE HHE 36.1~36.7%% Jebgn SHEF
2R3 v R dF0) Sk el fo8H EobR
o Kim & Chyun (2001a) 2] ZAME#R! 36%9} vl
3ot 100 Ao AF2A ARE(Lee 1993; Kim 5
1994) 3} ¥)23hA 2% FE R FF0|90
6&747@&1633?121 71%X (Lee 5 2004) ol wzt 91y
&8 A% A3 Fig. 29 2o, FEZER] 11 g/dL
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Table 4. Hemoglobin, Hematocrit, WBC and RBC concentrations in day-care center children
Reference range Age (yrs) Boys (n=1,159) Girls (n=1,019) Total (n=2,178)
Hemoglobin Boys: 11 -14 4 (n=317) 121 +08 122 £ 0.7 12.1 £ 0.7°
(g/db) Girls: 1115 5 (n=1,249) 123 £ 0.7 123 £ 0.7 12.3 £ 0.7°
6 (n=612) 124 £ 0.7 124 =08 124 £ 0.7°
Hematocrit (%) Boys: 33 -44 4 (n=317) 358 £22 364 £ 2.1 361 £22°
Girls: 34— 44 5 (n=1,249) 36522 36.6 + 2.1 365 +2.1°
6 (n=612) 367 +22 368 £ 2.1 367 £2.1°
WBC" (103/4L) -108 4 (n=317) 7.44 £1.9 758 + 1.7 750 + 1.8
5 (n=1,249) 774+ 18 747 £19* 761 £19
6 (n=612) 75019 740 £ 1.6 7.46 + 18"
RBC® (10¢/ L) 4-52 4 (n=317) 437 £0.3 438 04 437 £ 0.4°
5 (n=1,249) 444 + 0.3 4.36 = 0.3** 4.40 + 0.3®
6 (n=612) 445 + 04 438 £ 0.3* 441 +03°

Mean + S.D. *: p< 0.05, #+: p<0.01, #++: p<0.001 by t-test. NS: not significant.
a, b, c: Different superscripts among ages in the same column indicate significant differences (p < 0.05) by Duncan’s multipie range

test. 1) WBC: White blood cells, 2) RBC: Red blood cells

Hemoglobin (Boys)

100%
Normait
B Anemia

Hematocrit (Boys)
0.2%

99.8%

Hemoglobin (Girls)

0.1%

Hematoctit (Girls)

0.4%

Fig. 2. Assessment of anemia by
hematological parameters in day-
care center children.

99.6%

ogtn} SulE AR EX] 33% (doh) E 34% (Slohw|gt
2] W] 2)alo] QlE oFEL 1% ulke g o}F WA v}
W) ol 19999 LT BHAAY 2001d BAFE B
A4 AR AFeM g377) oFs2] 13~48%71 W18
= B39} Kye & Park (1993) 2] Q7oA sz nl
A9 olRkel olFo] 12.9%, SvtEAEX] AAPEY
u)gi]] oFFo] 18.6% %t A9} vlws & uf 2 A7)
28] Wggo] ol &S & 5 el FA vl fot
E9] Ago] /XY AR Algdch T3 20039% 3
FARBAYE Q) A7 AR Lee 5 2004) 4~6A ¥l
g Bdgo] BF 1% (80} 1.8%, oo} 0.2%)Q A& B
Hets fobEe] Alage] Ao bls) 34 FEERES
& 4§ 9ok

FuZenal eiEmadEx we= UAes)t & AEe

2 g e gloy nwE sk ehEstA e 5 3l
= 98wy AAlchGibson 1990). 281yt Graitcer &
(1981)2 A=I=ZN lEaER] HAP 22 A
o digt WERP NHT AMEEHE W W L X}
o7} Atk Foion widwA ol A HEE o)
$371Hrh= o8] WS sl AMgshe Zol E 1 A
g3t A9E 4g F Jox Ik

B BT = 7.46~7.61(10% xL)ol 3 5419

S gol7} ojolrtt FolsHA EA Jeltth H7 AY
T & 4.37~4.41(10% xL) 11 519} 6418 A
ot ot} FolskAl B4 velkt) A3 2ol 4
HEE WET S5 {og Aoz} dglont AR 6
Al Fopzt 4M Fotrtt foldhAl =gttt



260 - 515} AAAST WA AEe| e AzPa

4, INGIYRY F AE

Fol=e] 7t 7lE A E ¥4 A= Table 59 2o} 84
W GOTS} GPTFAIE 7 7% BAolodi-g & & e A
QY B 2A1EA9 B GOTE 28.4~29.8 units/L,

B~7AD 9 7He W g% R0 A3E AV Park
(2001) 8] ATFAME 8F ¥ AdAlole e Aoz
Uektet FasAl BgelMT duizte] (et 90.9
mg/dL, ¢jo} 88.8 mg/dL) ol 2k}t Ak

GPT¥ 14.0 units/LoE UG om Holgl ojo}zie] 4
Holl th2 {23t Aol AT Aol T2 Hole GOT
9] 3% 64 oFzo] 4419} 54 fokrth F-oEHA @A
elxteh,

F2ARB 3 71ZLee S 2004) 0] wWEH o] FA
£9) g3 ) AdEAE ¥ BF 42 0~40 units/L, 0~
45 units/Lo]9] ¥ ZAMT GOTE 99%, GPT+ 100%
Foprt A FE &3k AR R} oifRe) fokeo)
2 715l ode] S & itk

TE A BF FL 76.4~77.8 mg/dLR T AERE 5
Ak 64 fote] A Holrt ootk FoshAl %o
ARERE 5, 6417} 4METE FrelstAl FA) Jebtth o)

5. {NZT} HAPSSIA] Jro] AT

vj9kx]4=¢] Kaup index, OBI, @ WHR} 83 =14 A8
£, 89 9 gtz AanAls Table 63 2t} Holo)
7% Kaup indexe} HIREEE $4AY 2 949} {-2le
o] AaaA (p <0.01, p<0.05)F Yehler] WHR
© FAAER] gt okl A#TA (p<0.01)§ Bl
ol9] Aol FY3Hl Kaup index$} ¥lTHERlo] &
A7 Folst ke ATFBAE B Holol & HAFE B
At

ol Kim 5(1998) 8 d7l* Kaup index$} LDL—
ZHAHE, 93 FAA FABAE B AT Lee
£(1999)0] HITRA4:9} EZHAH S| §2]AQ Auw

Table 5. Serum GOT and GPT activity and serum glucose concentration in day-care center children

£

Reference range Age (yrs) Boys (n=1,159) Girls (n=1,019) Total (n=2,178)

GOT” (units/L) 0-40 4 (n=317) 305+ 58 291 £ 63 29.8 + 6.0°

5 (n = 1,249 29.3 = 6.1 293 + 5.8 29.3 + 59°

6 (n=612) 28.5 *+ 6.6 282+59 284 £ 6.2°
GPT? (units/L) 0-45 4 (n=317) 142 + 3.6 139 £ 29 140+ 3.3

5 (n = 1,249) 143 £ 50 136 =44 140 + 4.7

6 (n=612) 145 + 59 184+ 3.8 140 + 50
Glucose (mg/dL) 70- 110 4 (n=2317) 766 £ 7.2 76.1 £ 6.7 764 £ 7.0°

5 (n = 1,249) 789 £ 83 76.5 = 7.0"** 778 7.8

6 (n=612) 784+ 9.4 76.4 + 6.7** 775 + 8.3°

Mean =+ SD. *: p< 0.05, *x: p<0.01, *+*: p<0.001-by t-test.

a, b: Different superscripts among ages in the same column indicate significant differences(p < 0.05) by Duncan’s multipie range
test. NS: not significant.

1) GOT: glutamic oxaloacetic transaminase, 2) GPT: glutamic pyruvic transaminase

Table 6. Correlations between anthropometric variables and serum biochemical indices and blood pressure in day-care center
children

. Boys Girls
Variable - 5 > — -

Kaup index OBI (%) WHR Kaup index OBl (%) WHR
T-Chol® (mg/dL) 0.04 0.05 0.0 0.01 0.00 0.00
1&% (mg/dL) 0.06* 0.06* 0.12* 0.01 00 0.05
HDL-C® (mg/dL) 0.01 0.01 -0.03 ~-0.01 -0.02 -0.05
LDL-C” (mg/dL) 0.02 0.03 -0.03 0.01 0.00 0.00
AP 0.03 0.04 0.04 0.02 0.02 0.05
Glucose (mg/dL) 0.03 0.00 0.04 0.03 0.04 0.06
$.B.P” (mmHg) 0.16** 0.14* -0.03 0.12* 0.11* -0.03
D.B.P'® (mmHg) 0.17* 0.15** -0.01 0.10** 0.09** -0.01

* p<0.05=*+: p<001.

1) Kaup index: Weight (g) /Height (cm)?x 10, 2) OBl (Obesity index, %): [(Current Body Wt — Ideal Body W) /ideal Body Wi X 100,
3) WHR: Waist circumference-Hip circumference Ratio, 4) T-Chol: Total-Cholesterol, 5) TG: Triglyceride, 6) HDL-C: HDL-Cholesteron,
7) LDL-C: LDL-Cholesreton = Total Cholesterol - [HDL-Cholesterol + (IG/5)), 8) Al: Atherogenic Index = (Total Cholesterol — HDL-
Cholesterol) /HDL-Cholesterol, 9) $.B.P: Systolic Blood Pressure, 10) D.B.P: Diastolic Blood Pressure



AE 2 Ade oE AHA 0 Lee (2000)2] A7l
Al Kaup index$} dote} ofoe] o] #ojeh 4o
BAE B A AR A3

2o 9 38

B AReME Fulre BEAIAE 57702 4~64] ofF
2,178 o2 AAAS D QLS AL o)
9 AZEE BAEey 1 A v 2ok

1) QY folee] HE AR AFL 3= Lol g B
FX9} vlws] Boke uw 44 oJobe] At} 44 d, ofo}g}
64 Fote] AFE 50~75 percentiled] £3R 1 44 @
oks} 5, 641 &, ook Al 183 64 ojold) AFL
25~50 percentileell %3}t WHRZ H+ 0.89~0.91
o133 Holgl olrt HIR3ITh FE7IEUT ol F
ok Z+zt H# 91.3~94.0 mmHg, 58.1~59.9 mmHg =
(212 0ve=

2) BlYR = B 0.25~1.84%Q3, Kaup index= 3
7 15.9~16.1013001, AR Hole] 39 HF 16.2~
16.8%, 9°}9] A% Hd 17.9~19.1%F Jersich

3) ¥ITEAE, Kaup index, AXEFo2 wimiAd=E 94
3 A3} vinER|ee]] gt gote] 8%7t BAF, 5%7t H)
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o2 gol9] 10%, ¥¢}8) 9%7} AAZF0Idck Kaup index
o QapE dolo] 7%, ojole] 4%} wmlella, AR
o2 E u dols} oo} BF 50%7} v|nke 2 WAE )

4) 3 Y FZAAHE 5= 154.1~156.5 mg/dL,
B 97 55 80.1~81.9 mg/dl, B HDL-EH
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AF fokrnt 84 SN FHAAFAD 7T 72
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7¥esict.

6) Bt ARZENF FPIEIREX &= 2z 12.1~
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7) B@ 83 GOT, GPT 84xx: Z+7 28.4~29.8
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