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Abstract

The objective of this study was to identify the nutritional risk factors by blood analysis, in 1,083 preschool children of
age 3 to 6 years. The frequency of anemic children was 7.3% with Hb<11.1 g/dL, 29.9% with ferritin<20 ng/mL, and 16.7%
with transferrin Fe saturation(%)<15%. The prevalence of anemia in these children were 12.8% for those with MCV<79
fL, and it was 71% for those with TIBC>400 pg/dL. Serum ferritin concentration was 20 ng/mL in the normal children.
Thirty two percent of the children had anemia with Hb<12 g/dL, which is below the normal range of Hb. Exactly 15.4%
of the children had serum Fe concentration of 60 ng/dL. The transferrin Fe saturation of the children (16.3%) was >15%.
The serum ferritin concentration showed low correlations with Hb, Fe, transferrin Fe saturation, and MCV. The transferrin
Fe saturation, higher Hb concentration, MCV, and Hct values were increased significantly. Consequently, iron-deficiency
anaemia was thus defined as having Hb concentration <12 g/dL accompanied by ferritin concentration <20 ng/mL or Hct

<33%.
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Lichtman HC(1958)-2 H1& 9] & 2]& hemoglobin(Hb), hema-
tocrit(Het), 2 &8 5t4>(red blood cell count)”7} AR} T4
et stk ARG MAFE A%, A, As, A
B 2 3= Fof wt I gk gEpinh A4 ikl e
g E 5 Sl 2 294 W8S st AA,
P A5 I, dgoll e A E A2 2dFY =
FEFS A, AAHom A H2ZEHA st SAFH o=
A4 520 Aee zefd Bt opyel, 7ol vt Aee
2 Yoj=HrHChung 5 1991; Kim & Lee 2008). d-S o]-&3}
L mae) 24 Asz o8] A7 S o] Pastn
NS ooz et Hol, st Jde] Ast 54 2
e S ok B YckKim 5

1

1991; Kim 5 2001). =3+

ABRRee 5 19940 HPT J% A2 B3]
Aol HEQ] FagFo| 7ot AR7] ofdole] H¢ Hol
RE5HA =Y, A% A3 tEo] At oy, 719y 3,
A8 B3, ol 2E 52 2T £ 9, MY At 59
Bs FAE 7ML = ot B }%"13}

A AR i yErEe o2 HArc A4t
Al FF g7t A= e, Be %‘%0 dad9 3 ¥
T Fa40] AAEHA Ho| 3t EF 9 JE AR
o] 57 Ho] A AR Bz A5G THWi & Park 1993;
Hurrell RF 1997). 28U g9 A2Po 2 913t vlgL oA
A AR £3) & 5 glon, 53] 3 A obs W AR
7] oJotofl A wo] WAsH= Ao 2 AA thDeMaeyer &
Adiels-Tegman 1985; Hwang 5 2001). H1E9] €212 &
A Aol gt AoloA 4 £t W23 BE g
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oigt =271 453 U= & A oFs(Chai & Lee 1970; Chai
& Chu 1971; Lee HO 2006)3} o] B3Eat 43 @ A}Z7]
ofoto| A 9] P o o7t EH &4 (Kim 5 2001) Fof 71<1
B} 27 Seietel A9, A4S 357 oFEEe 117
16.3%7} 4k W18 R Chung S 1990). Ho] Lok
< 2akaly] SslAl B71He AL AArE AHsks Aol
Harct 2831t} A4} W nonheme M| A o] 85 o
517] 93 Cook & Monsen(1976)0] 7jEtet a2 velq]
Col M3 8% Buld Aol the} Bo) Foaol F

le

AT AL Ut ok W APA NS oe Aoy
7ok 87 A} BA) Soz Aol ek 74, A,
A% @ GPAE Fo| o] WA ofxel7tE uEat
MEAEY o} B E Afolo] Ue] WA glon, 1 BE Hge

50% oA 2 A3 It WHO/UNICEF/UNU. 2001).
Luere] FuA7} - FUFFAKKorea Health Statistics 2012)
AR Ao oJtd, BIE FHE( 104] o), EE3h2
2= 1998 4.8%01 A 20123 2.3%= 9F7F ZHASHe] 2012
U7k SAstgom, iz 19984 11.9%0]4 20074 16.5%
2 Z718FR 71 2008 12.9%, 20129 10.9%=2 ZHAste] &
A FEEZ 6~10% oW a5 TR, Al57] 3x3pd =
(2012) A3}, 918 FHE(T 104 o]AhHe A&} 2.3%, &}
10.9%= AR7} gxbol v]sf| oF sufj A= FThar Barskql
ok e A Seiuket 2UAZ - GoRAKKorea
Health Statistics 2012) A3} LA o] A= 104] v|gte] H1E %
A Az AAEHA E8kth
3 394 A0S AR AT TP 033 3
st ek7] 0] WasitHChung 5 1991). ¥1Eo] A 3o
Tt 4549 B % Hor gt A . e
Ho| goF AT Lobit 4 e, oIS WA Bl
kel A o LTI} I Aol ey
MBNETL B Al T AL FE5 v
The TeIA] ZH RS o2 AHEET ok A
A lal Q) tHFreire WB 1989; Chung 1991) Graitcer 5(1981)
2 AT Hot et S ALG3lol MBL we Az, A4
Hb 428 7141 ol 1-10%sto] tﬂ lsien, e
28 71 oFE9] 20~50%= AL 2=ty &
13}H T T3 Graitcer $(1981)-2 Hb —‘(';—EQ]- Het AA A
AZ e sl Hiole] N8 WS AT ASEAL M,
180 Holsk Gkn FTAODR & 74A]
S olgal7nrt o2 WL Wastel ALgatE Ao] & o
et vE B9 7éil~— ?:*é T 31‘45’— Eif?}%{‘:}(Kim
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transferrin receptor(TfR), total iron binding capacity(TIBC), se-
rum ferritin(SF), erythrocyte zinc protoporphyrin(ZnPP) 5-©] A}
LE thWorwood M. 1997). T3t dA 714 Wo| A3 Q)

= Hbe] TAH7|ELS WHO(World Health Organization)('g-A}
<13 g/dL, oJ&}<12 g/dL)2} CDC(Center for Disease Control)
(YA 271 11.0 gdL, 4l 571 10.5 gdL)of| A At 7=
o]thYu & Yoon 2000).

e £ e 4 sl sl Y B A o
2 7 ool HAeA e ofn
ol charg WS Adelo] ok
e e e i e e
2 olgstua UAseTh

E:‘. >|v"-1
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1. Z=AL CH&E S 012t

2 AFe] thbs 20019 99-20041d 29 Afolo] A&
I 77)= AR A Fol| 22t Rof a7l thy L =
T 3~6419] 3t A ofF 2,000 ¥ 159 FRE At
of 7|8Ae] FAE 73 ths, 2AE AAEH I Foll
A 3, A%, A 9 7152 L8 - BAH 528 st
1,0839HE AAsIETE ZAF giARE AARZH ZF 7F-ul} 7
FEAlES Hy 2 AF ) Higt Fro| FoE Woker,
N FHE= 449 52 ojd 9~10¥€ Afolo] A2 T2 FAA
oA Bmo] FolE e 108359 o}5L ThAOR o|Fof
A} Eg Bohe oae] 79 stofl ZEAE M 7 mL A
=2 AFetgch BE B FHE FE Ao o]Fol et

AEE theat o] 24 AT

1) Complete blood cell &4

A3 B 5 Bolo) Uut HE BAL 2J5ko] oF 2mL
£ EDTA-2K7} #] 2] ®(CBC bottle, 54Aho] Fo S1E
Hz|5l7] Q5te] 8x wHES 3gow, ADVIA 120(Bayer,
USA)Z o]8-3}o] white blood cell(WBC), red blood cell(RBC),
hemoglobin(Hb), hematocrit(Hct), mean cell volume(MCV), mean
corpuscular hemoglobin(MCH) % mean corpuscular hemoglobin
concentrationMCHC) & £4]3}t}.

2) W9l HIHQIX} 24

Ferritin, iron, transferrin Fe saturation, total iron binding
capacity(TIBC) 528 £457] 91ste] £eld A 142
HE 4T A% ol 1583 ARG T, 3,000 pm)st
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o @3S £tk 2EE €42 242 100 uLA micro
tubeo] o] AFo] AHEE7] H7HA] -70To| g Hst
k.

Ferritin-& Kadar 5(1981)2] Wil wleg} ferritin kit(Bayer,
USA)E ARHE-35lo] ADVIA Centaur(Centaur, USA)E ©]-8-3}4
BX5F oM, iron Nitrose-PSAP ¥ (Bond 5 1993)&
o]g3ste] RFEA7|(HITACHI 7150, Japan)Z2 413} ch.
Transferrin Fe saturation(%)& 8% Fe ¥=& TIBC o2
= gkl 100 F3te] %k AH&3H¢it). TIBC= Persijn &
(1971)2] " o] wak TIBC(RM 176-K, Elken, Japan) kitZ o]
golo] wAsieA

r
<

3. SAHAzZ

3% E RFE= SPSS package(version 18.0) T2 73
& ol8elo] PRI} REUAE TokALh. 24 FRo| wre
W=, MELS FoHHaL, EHARL 7He] A Z A= Pearson
AA B4 ((p<0.059} p<0.01)o.2 AlXEgTh

2 o

M

2

1. kAL

24} O oFEEe) AR W AW AT AFE Table
1o AN oS o] A1) W HEE GF Lo WL B
ZX|(Korean Pediatric Association 2007)2} H| A AHE 2
T, AT AFS BF FoA]of| &3

B AT 9T olES] AYL HEA 34 W Wl A3
£ o= 9U¥ 14 7192 7|88 8 AEsto] &8 Yo|2
Hsheiek & Aolel Ak oFE-L v 3A17H 7.9%, T 44
7} 22.9%, Tt 547} 35.8% D gt 647} 33.3%2 UENGOH,
9k sA|ef Tt 64 o}59] H|&o] #QkTHTable 2). EF Hb 4=
215 12 gdLE 7|22 2 AR obF9 32.5%7F HIEE A}
Hem, 67.5%%t0] JAke] AE Hch E3] dFE=
s, g 44 obEe] A9 e obgo] BTN 1 &S
B8 A stEon, Tk 54 of=0] 31.4%, Tt 64 oF=o]
31.0% &0 ZAFEYTh Hb(100~109 gL)E 7]Z202 3t
Fake] A3 ATH(Pita T 2014)9| A= 2005 o= W1EolE

Table 1. Physical characteristics of children

7

< A FGFA

Table 2. Distribution of anemic children in preschoolers

Age Children Children with Children with
(v9) (%) Hb<12 g/dL Hb>12 g/dL
3 86( 7.9)" 22(25.6) 64(74.1)
4 248( 22.9) 96(38.7) 152(61.3)

5 388( 35.8) 122(31.4) 266(68.6)
6 361( 33.3) 112(31.0) 249(69.0)

Total  1,083(100.0) 352(32.5) 731(67.5)

Y 1n(%): number of children, the relative % of children
Hb: hemoglobin

o] 31.8%F o} 2011 d0)= 26.0%2 7HA3HE M, 3~54
olgof vl3f 67§ E~3A] u|gi]l ofFolA HIE ] W Eo| &
ohar A At Bapdo A Wi o671 E~5A4] 1]
tho = 3k ¥ld8 A3(de Oliveira Tde S 5 2014)0] 2J3}HH,
ZAF AL AA ] 38.3%7F RIGo|¢loH, 34| u|Tke] ot
ol A= 56.1%7}F RIEo|3aL, Yol7} o|dE, Ao A
o] ojdFE, £¢o] FE&4E Vg Aol srhal By

st

2. HId A AMEY

Table 394 RIERIAS A5, RBC A+ 82%2] of
ol B4 el ol 228t IStk Hb F&=7} 12 g/dL ©]
5Ql o2 32.5%4 H AT, Hb FE=E v]=<] National
Health and Nutrition Examination Survey: third (NHANES III)
(WHO 1998)0ll4] AIAI3E 7123 111 gdL 71 %2 Hg3kof
OF 7.3%2] o}5o] W1go|%l11, Het o] 33% ©]3}= cut-off
point® 3} 5.9%¢] obFo] Hld e WA= £ EH 9
ferritin =7} 20 ng/mL ©]3}2] o}F-& 29.9%7} HIEo]|gl o
™, Fe<60 ng/dLQ] o5 H|E&2 13.9%9°]%11, transferrin Fe
saturation(%)7} <15% ©]3}2] oF5-2 16.7%°] it} o]Q} o]
o]® hematologic factorg AMESF=71o) wet HIE 2 HA 5
= olF H|E&o] 9F 6.0~16.7%°] 2™, AAHE ferritin®]
20 ng/mL ©]3t2 FE3F obF HIE-Z oF 29.9%0|30 1, A
T I7)(MCV)7} 79 fL o]at2 AL o} u]-L 12.8%, TIBC
ol 400 pg/dLE T %2 obF Hl&2 oF 70.7%=2A4 7H

Years
3 4 5 6
Boy Girl Boy Girl Boy Girl Boy Girl
Height(cm)  102.09+5.85" 101.18+5.65  107.41+6.01  105.63+5.65 11241577  110.87£545 11632504  114.41+4.95
Weight(kg)  16.3442.65 16.07+2.06 18.60+3.30 17.25+2.66 20.39+3.30 19.37£2.77 22.34+3.09 20.97+3.39

Y MeantS.D.
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Table 3. Frequency of anemic children depending on different hematologic parameters
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Parameter Mean+S.D. Reference Cut-off point n(%)
WBC(mm’) 8,073+2,396" 4,200~11,000 <4,200 12( 1.1)?
RBC(mm’, x10°) 44.743.8 42~63 >42x10° 95(18.0)
Hct(%) 37.043.0 33~54 <33 64( 5.9)

) <12 352(32.5)
Hemoglobin(g/dL) 12.3+0.8 12~17

<l11.1 79( 7.3)
- <20 324(29.9)
Ferritin(ng/mL) 28.8+15.3 20~300
<18 257(23.7)
Tron(pg/dL) 103.8439.9 60~200 <60 151(13.9)
TIBC(ug/dL) 430.9+66.9 <400 >400 766(70.7)
Transferrin(mg/dL) 252.8440.7 200~360 <200 59( 5.4)
Transferrin Fe saturation(%) 24.349.3 >15 <15 181(16.7)
MCV(fL) 82.7+4.1 79~100 <79 139(12.8)
MCH(pg) 27.7+7.2 26~34 <26 61( 5.6)
MCHC(%) 33.2£1.6 32~36 <32 127(11.7)
) Mean+S.D.

2 n(%): number of children, the relative % of children

=A BAAEHJUE A=A 2|99 3Hg A obF 2527 A
oz zAR A3 A7HKim & Chyun 2001)9| A% 11.2 g/dL
£ 71E2 2 Aot BER WA A3k e 2?2 X2
3.4%%to] Hid g A E ek 0|9} ¥]53t HJFO R Stanley
7(2003)= Mo g A obgE e R T Aol
Hb SE=7} <100 g/L 0|5}¢] o}%0] 4-5%=2 UEhdtiy B
Sl ch. 22y Pattanee W(2002)= E|= o}E5-2 iAo 2 gt
Ao A HIE ofF H|-&o] 41%00| A 25%E 4 FA QL
o SHEARE A3 obFolM= & EAI7F "okl st
Aok 71 & 7%, 34 0]5he WIEokg2 42%, 3~54] ¥
g obF2 21%(Muriel 5 1998), SA| ©]5te] o= of HlE
o5& 43%(Hedberg 5 1993), Bttolo] ¥1E o2 74%

(Premji 5 19952 A AAHcz 9 #A glow, 53] of
Z2)7} 959 obs WE W=y & AR HuEy gk
ol2fgt WE obzolx= AH 9 FAl &5 A7t st
A Wk o w(Walter T 2003), 41 9] 2442 ob&2] H4|o]
U AR @42 ) ol AREsolE 9%

= Zo® HIFHT

QIthPark & Ahn 2003).

3. HIE mAEQ9| 2} parameter| cut-off pointE H|il

AE G B Ax F 27HA oY wigEIA x&
= 2-85to] B (Acosta T 1982)3L gloEz A o]
A HlE B0 F2 AEE AHEH« ferritind} Hb 525
7122 7IEA olskdl AL 71EA ol AYTELew

Table 4. Comparison of anemia frequency between children with different levels of serum ferritin and hemoglobin in

preschool children

Cut-off point for ancmia Ferritin>20 Ferritin<20 Hb>12 g/dL Hb<12 g/dL
(n=759) (n=324) (n=731) (n=352)
Hb<12 g/dL(352) 243(32.0)" 109(33.6) - -
Ferritin<20 ng/mL(324) - - 215(29.4) 109(31.0)
Serum Fe<60 pg/dL (151) 117(15.4) 34(10.5) 89(12.2) 62(17.6)
TES<15%(181) 124(16.3) 57(17.6) 108(14.8) 73(20.7)
MCV<79 fL(139) 81(10.7) 58(17.9) 66( 9.0) 73(20.7)
TIBC>400 1g/dL(766) 498(65.6) 267(82.4) 523(71.5) 243(69.0)

D 1n(%): number of children, the relative % of children
TFS: transferrin Fe saturation
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o], Z7ke] A9o] WEolEY MEE o FEAX
Table 40| A Bl stE Tt A ferritin 5%=7} 20 ng/mL ©]AF
2 A obF 7597 FollA Hb<I2 gdLE 7|E2 2 HE=
A E = o}x H] &L 32.0%0| 9.0, T3} ferritin %7} 20
ng/mL o|5t= W1 7FsAdo] vkl R EHE obF 3249 5
ol Al Hb<12 g/dLE 7|22 HIE 2l okF H|&°] 33.6%°]31
th B E Hb>12.0 g/dL 7]& 2 2 HAR] ofF 7319 29
A fertitin ¥-=7} 20 ng/mL ©]3F8 S o}Eo] 29.4%(215%)
0112, Hb<12 g/[dLZA] HIE <l o} 3527 Zof| A= ferritin
F=7}F 20 ng/mL oJ5t= @& ofFo] 31.0%7F HUoh F
HMH O 2 ferritin 27} A ol2tE 15.4% oFEo] 9] Fe
E=7F 60 pg/dL o]3F=E FQkAl, 16.3% ©}5-©] transferrin Fe
saturation”} 15% ©|3}2 ¥k om, 10.7% oz HAEL 2
717F MCV<79 fLZ A1, 65.6% 52 TIBC>400 pg/dL=2
N2 BHHA e W2 B foritin E7} 20
ngimL o8} 8 7Pso] ek WAL ofF 324 %
o A= EHFO Fe<60 pg/dL o]stz -2 obFo] 10.5%°]31
11, transferrin Fe saturation®] 15% ©]3}¢l o}%=0] 17.6%°] )
ok A 27|(MCV)7F 79 fL o]313 okF-0] 17.9%°] AL,
82.4% o5 TIBC>400 ng/dLZ W1d2 #A =it o] o
ferritin ‘5 =7} 20 ng/mL oo = T £& okF FolA EF
9] Fe 5=7} 60 ng/dL o|st2 W obF Hl&o| ¢ ey
transferrin Fe saturation<15%¢1 o}% v]-&31}+ MCV<79 fLQl o}
= H]&, TIBC>400 pg/dL o]AF2l o}% H|&-2 ferritin ¥ =7}
R

Table 59| 4] 2E EH parameter F-o|A 7|EXHt} =2
Adobsolgts thE parameters 7|Eo &2 F7Isto] HH,
7| A He}t wol of5-9] Hlgo| ojwRtA| Hlwste] Hitt
Table 40| A ferritin>20 ng/mL 7]&2.2 AARI o} 7599
ZFollA 7.6% oF&(5878)°] RIZo|a(Hb<11.1 gdL 7]&),
Hb<12 g/dL 7|& 02X 32.0%((243%) ot5o] ¥l&o|¢ct ut
Z7FA] Wi o 2 759 = 154% oF5-2 €A Fe %7} 60

7

< A FGFA

ng/dL o]3t=2 Fkom, 16.3% oF&-2 transferrin Fe saturation
o] 15% oJs}o]aL, 10.7% oFs2 HE =77} 2k
(MCV<79 fL 7]1%), 65.6% ©}5-°] TIBC>400 png/dL 7|&2
118 " Woll S0zt 8H Y ferritin F%=7F 20 ng/mLE
S iy =3 Wiof Aglol Hb B VeeR
© WHSHEL 0 WFolFe Mwsl Aef ge vgR
SlE O, ferritin =7} 20 ng/mLE T & ZH Qo=
s fHrt A9 Fe F=71 60 o5t= W oF5(31.1%)
] Wo| BExFHQth a8y ferritin =7} 20 ng/mLE th
QS W= transferrin Fe saturation®] 15%E.c} & olE H]
29| § =rem(16.3% vs 17.6%), MCV<79 fLZ & o}%
HE&E o =%3(10.7% vs 17.9%), TIBC>400 pg/dLel o5
Hl S o =9tH65.6% vs 82.4%)(Table 4). T2 B2 ferritin
FENS VIR MBS Hrlste] BAoE AHTITH
NEe A=she 7108 sk fE4el it

=3

&
=2

O WL Hr o

4. SHHQIX}ZIO| MSEHA|

oo We A7 3 7} QA7) AETAE B A
Table 69] AA|SFATE A9 ferritin X+ Hb, transferrin
Fe saturation®} MCVQ}= o AATHAISE B ¢ O 1), transferrin
¥} TIBC &= 2442) 723 99 AaaA|(=-0.295, 1=
~0270, p<0.01)= R Atk AR | Fe HEL ferritin =9}

£ e ool s Bylen], elg S0l ol
J8y A 9] Fe 5=+ transferrin Fe saturation®}= -5-2)3}
A 7P =& ABBA(=0916, p<0.01)E EH 2w, Hbi}
MCV 3tik= 242 §-o8tA A9 A=A/ (=0.139, =0.101,
p<0.0DNE Ho EH9 free Fe =71 £25F Hb gFo]
ol T H@To] B} Ao, EF Hb 7} B8-S
MCV Z7]7} AA = §23t =2 A4 (=0.329, p<0.01)
E Ryt A9 ferritin =7 =24 transferrin &
9} TIBC ko] f-oJ8tA z+zh o9 AiaA (=~ 0.295, r=
-0.270, p<0.01)E H o] Wk o1}, transferrin Fe saturation

Table 5. Assessment of anemia in children within normal range of each hematologic parameter by different parameters

of hematologic reference level

Hematologic parameters

Frequency of anemic children depending anemic condition

(n) Hb<12 Ferritin<20 Fe<60 TFS<15% MCV<79 TIBC>400
Hb>12g/dL(731) - 215(29.4) 89(12.2) 108(14.8) 66( 9.0) 523(71.5)
Fertitin>20 ng/mL(759) 243(32.0)" - 117(15.4) 124(16.3) 81(10.7) 498(65.6)
Fe>60 pg/dL(932) 290(31.1) 290(31.1) - 43( 4.6) 111(11.9) 687(73.7)
TFS>15%(902) 279(30.9) 267(29.6) 13( 1.4) - 97(10.8) 644(71.4)
MCV>79 f1(944) 279(29.6) 266(28.2) 123(13.0) 139(14.7) - 647(68.5)
TIBC<400 pg/dL(317) 109(34.4) 57(18.0) 72(22.7) 59(18.6) 20( 63) -

D 1n(%): number of children, the relative % of children
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Table 6. Correlation coefficient between parameters of hematologic data

Transferrin Fe

Ferritin Transferrin saturation TIBC Hb MCV Hct

Iron =-0.017 =-0.053 7=0.916** r=—0.231%* 7=0.139** 7=0.101** =0.051
Ferritin - 7=—0.295%* 7=0.083** r=—0.270%* 7=0.025 =0.077* r=0.047
Transferrin - r=—0.215%* 7=0.437%* r=-0.016 7=—0.139%* =-0.016
Transferrin Fe saturation - r=—0.143*%* r=0.142%* 7=0.192** 7=0.155%*
TIBC - r=-10.005 r=-0260%*%  ;=-0259**
Hb - 7=0.329** 7=0.833**
MCV - 7=0.436**

Total number of children: 1,083
*p<0.05 and **p<0.01 by Pearson correlation method

4 Hb 5%, Het gik= AP 4ZHAE HolA = E¢t
t}. A9 transferrin == =242 transferrin Fe saturation
7} o ‘3.4 AAA (=-0.215, p<0.01)E EF o, TIBC

O5HA oAl = =2 A9 A BA (0437, p<0.01)
£ R Yt} Transferrin Fe saturation= =o}242 Hb =2}
MCV Zkol $2J5b] Z7Fahe 2] A (=0.142-0.192,
p<00D)2 Bt Hb B =7} =822 MCVS} Het ZHol
Z7Vshe A o) AR (=0329, 1=0.833, p<0.01)2 BT,
MCV Zro]l &55 Het ghol F98tA &=3kthi=0.436,
p<0.01).

rR

2 A7E w3640 e A olES e WE ¥

o] HBEE ol thret WS AEslel 7 EA
o W
]_

r_&,;
ol

F

o
<

o) A7} 8)4 A Fasl] 9 2R wE ol gain

o= H]€9] 33.6%°] T} Ferritin ==7} FAro|2t= 15.4%
olE0] 9| Fe T=7} 60 ng/dL o|3H2 SHQLT, 16.3% of
£ 0] transferrin Fe saturation®] 15% ©]3}2 2%k, 10.7%
olx-2 AE 7|7} MCV<79 L2 F 1L, 65.6% o5
TIBC>400 png/dL2 HIE2 #A = ek

3. 7597 2 154% oFE-2 B Fe %7} 60 pg/dL 0|32
worom, 16.3% oFs2 transferrin Fe saturation®] 15% ©]3}
]9, 10.7% o}E-L ABT =7|7F ZEIMCV<T9 fL 7|
), 65.6% o}F0] TIBC>400 pg/dL 7]1&20.2 HE H9 Yo
=oiztth

4. A9 ferritin 5%+ Hb, transferrin Fe saturationi}
MCVe= e AATAE B oy, transferrind} TIBC &
Fl= ZHZF §-9)3t g o] AT AIE B gt Transferrin Fe
saturation'= =o}24=2 Hb ¥ %=, MCV Y Het Zro] §-2J31HA
Z kb A o] AR (=0.142-0.192) 2 H g}

ool i AT Aviuw, # Aple] WE IAThE

AA|8H T 7R HEs Bt A2 HIER 8 738 w4 &
I Hb %57} 12 g/dL o3}l o}5-& 32.5%, 111 gdL® Q= 922 g} 2 glon = Chung S(1991)0] X &Ag%o]
ARFsh oF 7.3%2] obFo] BIEo|glal, Het ool 33% ©] Fe, ferritin, Hb 3 Het 5% 7|€22 sto] 7 71| o]449
5F& cut-off point=2 3HH 5.9%9] obFo] RIEE HA = . O]X]’— 7FA| 3L 18-S WA sk= Aol specificityl} sensitivity

T3 A9 ferritin S =7} 20 ng/mL ©]3}Q] OFE-L 29.9%,
Fe<60 pg/dL2] ol H|&-2 13.9%°]%) 3L, transferrin Fe saturation
(%)7} <15% ©]3}Q] oF=-2 16.7%0] . AAAQ ferritin®]
20 ng/mL ©|5}2 RZE3Ft ol H|&L oF 29.9%0]3]1, MCV
7} 79 fL 0]6}§ 2L o}l H|LL 12.8%, TIBC ko] 400
ng/dLETH =8 olE u] L2 oF 70.7%2A] 7HY A BAH
At

2. @A ferritin =7} 20 ng/mL ©]AQ] AAF ofF Fo A
Hb<12 g/dLE 71£ 22 82 WA EE= obs HE2 32.0%
o]9om, ferritin =7} 20 ng/mL ©]8}2 ¥1E 7p5Al0] Q)
ohal WP EE= obs FollA Hb<I2 gdLE 7o = HIEl

7t =& Ao AEdn)t B A1ATE E ), 'Gl—aix-]o]-E
9 o-?— 9E B HAF HHe R HbE ARSI,
gdLZ 7|&E A= A o] glg3h, ferritin 5=+ 20 ng/mL
Hete 33%E 7|20 2 4= Fo] £5 ASE ARHLL &
3t o] WA ferritin Loby SjA wdo] ohUaty
AT = Yok ddE oKt

2Atel 2
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