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ABSTRACT

The iron nutritional status of 328(20 - 70 years old) women in Seoul and Puyo areas was evaluated using a dietary information
and a measurement of hematological indices. The serum iron was measured by Red Blood Cell(RBC), Hemoglobin(Hb),
Hematocrit(Hct), Serum Iron(S-Fe), Tortal Iron Binding Capacity(TIBC), Transferrin Saturation(TS) and Scrum Ferritin(SF) and
was analyzed with the information obtained by interviews which included socio-demographic variables and the dietary pattern of
the subjects. The mean Hb was 12.6 £ 1.21g/dl(Seoul: 12.4£1.14g/dl, Puyo: 13.2 + 1.28g/dl), Het was 38.7 = 3.84%(Seoul:
37.5 £ 3.28%, Puyo: 419 + 3.48%), S-Fe was 76.8 = 31.4%g/dl(Seoul: 68.8 + 27.3pg/dl, Puyo: 78.8 + 32.3ug/dl) and
TIBC was 277.7 £ 86.15pg/dI(Seoul: 354.1 + 129.18pg/dl, Puyo: 259.0 = 59.55pug/dl). The mean TS(%) was 30.9 + 17.9%
(Seoul: 21.7 + 10.52%, Puyo: 33.2 & 18.68%) and the level was significantly higher in Puyo women(p < 0.05). The mean SF was
454 + 4621ng/ml(Seoul: 53.6 = 50.21ng/ml, Puyo: 36.1 & 39.83ng/ml). The Red Blood Cell(RBC) showed a negative
correlation with age and Hb, Hct showed a negative correlation with education and income level. However TIBC showed a
positive correlation with educarion and income level and Hb and Her showed a positive correlation with age of menarche, activity
and total energy expenditure per day. Energy, protein, carbohydrate, iron and vit. C intake showed a positive correlation with Hb
and Het. In particular, heme iron showed a positive correlation with RBC and nonheme iron with RBC, Hb, Hct. The multiple
regression analysis revealed that age of menarche, nonheme iron intake affected on the level of Hb, income level and iron intake
affected on the level of Her. In Seoul women, the age of menarche affected on the level of TIBC, total energy expenditure affected
on the level of S-Fe. (Korean J Nutrition 32(8) : 946956, 1999)

KEY WORDS: iron nutritional status, hematological indices(RBC, Hb, Hct, $-Fe, TIBC, TS, SF), heme iron, nonheme iron, S-Zn,
S-Cu.
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29 &l A& A9, 9 AF ol diE A eAE
T35t ek AAE stew © S-Fe, TIBCE 20
o Fag FE3t Agsidn oo Ay FHEH
A Eof| theh HALE ekl tdAtE dhste] HALE 81
o g 24 A HElFdelA FdE 10mle A
# &t evacuated glass tube(Vacutainer, Becton Dic-
kinson and Company, U.S.A)9 ¥x EDTA tubest
Non-EDTA tubes] #F3} Non-EDTA tubed] B&
olg 4CAM 5~12747F incubation A1 % 3.000rpm
oA 1087 44 Belsle 2gd £ -70Te ¥% A%
st A HE g AHE Briel] At ez &
AHAME B8 Hb, Het, MCV, Serum Iron. TIBC, TS.
Serum Ferritins= w43k Zo2 deix gleon, o
¥ o 2 HbH HetE 783t 134 91€S Adsty ¢l
t}® v El Ui Hb, Het £3& s diAolA 4
Alg A5, AelstA r8shd A=E A MEE RSk
A 7198A Rebe JALeR deiAa vt JHBEE B
o A& A gasie dTig o 2s Serum Ferrit-
in, TIBCE |43 TS7} A= a 9tk '

(1) Hb, Het, TIBC

g4 A8 B ZE 9HS AAS 2.0mlol £aH3 T
tE Ao ZAe} 2E EHE 2.0ml A 22 divt
2 89 0.4mlE Y3 73 Aol 523 W= Aj7l
Fo 3000rpmel A 1087 44 £289em, Z+ sample
o A5 0.1ml# AAF 0.1mlE M2 & Fe F4%
23 Alg o] Yo B AleRS W2 F £t d2d
A 1087 vEsA17) ol 302 ool Metertek S SP-
830 Spectrophotometer®Z # 640nmel A FFHE(0.D)
ZEH AU 2HE FFE T F4(standard
curve)& F4st TIBCE A&

(2) Transferrin Saturation(TS%)”
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T+ 7122 Packard it9) Cobra Gamma Counter$]
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(4) Serum iron™

F 4L HAT 2.0mlol 38 Tl M2 E Fe
4 2 Addol AASte ¥ 9%, AAF 0.1ml¥
Fzh et gk Aoks Wa EEsle] 204 108
SA1Z] 2o Metertek 9] SP-830 Spectrophoto-
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(5) B4 F713(Cu, Zn)9] 57
AAS(Atomic Absorption Spectrophotometer) Me-
thod & F4 Aeel] FekE v]Ae Ao 237 77

loroacetic acid(TCA) <+ &3t F 2,500rpmel 4] 30%3t
sl Azals e & yortexz & Hetd o
A& 0.3mlE Hdtu, 7] 4% TCA £94< 0.45ml
e F(2.54] 814) parafilme 2 LE3tn &3 2]
vortex® 2 A7 $#H|8 EF £949( 0.1, 0.5, 1.0ppm)3}
AR EHEE AAST 4 T gtandard curve® 24
gl Al F Cud =& Axtstact

@ €% In9) 24

84 Zn9] £74& 98] AL 0.5mlE EF9 8% tri-
chloroacetic acid(TCA)¢} &§g & 2,500rpmelA] 30
1 94 st AEae HY € vortex®E 2 4jETH
ol 434 0.1ml #Astz, o7]el 4% TCA 4% 0.9ml

k=1
24 2

& Z(108) F4) parafilme & RE5LT =3 A vo-
rtex® & A1 Fold ZFE S9(0.1. 0.2, 0.5ppm) = A

29 FHEE AASZ &% T standard curveE 2HAE

£ BAEHL SAS(Statistical Analysis
System) A} A4t packageE ol&slg o, BE Za
o thel WEgw AFEI + TREAE AEEHn 4F
BAAE AFHER v asty] 98] t-test, ANOVA F&
AAltEed, 7 \iFEae) Aad 248 84 Pear-
son correlation® Simple Regressiong saistsict. &3k
Ho} Az ole B4 9] Multiple Regression w42
o] &3to] Ak & FEEAT
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For AAHP 9% BE, u& $F, A9, A4 FE
= Z]"—“‘.‘?—ii 5. 743135} 712 Table 1o goFstddct. 4
Bel EX+= 3941 o] Ho| 128%(39%), 40~49417} 1029

(31.1%), 504 o157} 908 (20.9%)c1N e AgEa:
A& 394 o|Ho] 1157 (46.9%), 40~4947} 6573 (26.
5%), 504 o] %7} 657 (26.5%) o)gon Fol= 394 o
o] 13 (15.7%). 40~4947} 3798 (44.6%). 504 ©)E7}
337 (39.8%) 01, W& TFEL Mg AL A 719
5 138w £¢o] 2071(28.1%), W& zﬁfﬂ 2 =49°] 51
B (71.8%)°190eH, FoE A4 82% F FE )
6179 (74.4%), 258w £9°] 2198 (25.6%) 1At A&
o] A9 FRI} 439 (61.4%), AFHe] 174 (24.3%), A
T2 9w (12.9%), Il 15(14%) ©o= velyion &
o= 5 467(60.5%), FAF 24 (31.6%), AEZ 39(3.9
%), AFA 27(2.6%), A 1%4(1.3%) o= Ve

th 2o A9 EE(92.2%) ] 1405+4 o]4ke] A5 5

Table 1. General characteristics of subjects by Region

Characteristics  Total no(%) Seoul no(%) Puyo no(%)
Agely) n=2328 n=245 n=83
<39 128(39.0) 115(46.9) 13(15.7)
40-49 102(31.1) 65(26.5) 37(44.6)
50 98(29.9) 65(26.5) 33(39.8)
Education level n=153 n=71 n=382
No education 14( 9.2) o0 ) 14(17.1)
Elementary 35(21.9) 3( 4.2) 32(39.0)
Middle School 18(11.8) L3042 15(18.3)
High School 35(21.9) 14(19.7) 21(25.6)
College 51(33.3) 51(71.8) 0(0 )
Occupation n=146 n=70 n=76
Housewife 89(61.0) 43(61.4) 46(60.5)
Professional 20(13.7) 17(24.3) 339
Sales person 2(1.4) 1( 1.4) 1(1.3)
Office Worker 11( 7.5 9(12.9) 2( 2.6)
Farmer 24(16.4) 00 ) 24(31.6)
Income level
(10,000 Won) n=127 n=64 n=63
<60 24(18.9) 0(0 ) 24(38.7)
60-100 21(16.5) 20 3.1) 19(30.2)
101 -140 5(39) 3(4.7) 2( 3.2)
> 140 77(60.6) 59(92.2) 18(28.6)

n: number of subjects

RS FAEEE 32(8: 946~956, 1999/949

=2 el on | Boje 28 6%Tte] 14099 o]4te] 45
T el 2749 dH e e B 42} 154, 16
Alol™ #H7A 1ol 494, 484U HAL S EL 27}
29.6%. 44.2% % VRl A A dal S HE
3.88(M&: 3.18], ¥ 4.18)go, 4l -
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29 39 35%(49.3%), Hol= 667 (81.5%) 0.2 Rol of
39 1?_% FHgo) & A0z ey A7 WERe
e Mg Fo 242 Bg 159.0cmst 157.5cme 1
ANFEL 27} 54 4kgs} 58.5kg 0.2 ZAME QoM HZ 9] X
27} € 4 9= BMIE HEd 22kg/m® A2 Fd= 7+

7} 21kg/m®9} 23.5kg/m*=2 YEGTE o8 2 BMIZF &
A} W10](20~24.9)0] L3h= AFRe ALt B zZhzF 190
H(63.3%). 487 (69.6%) 129 AAF(< 2009 &k
Ao 7zt 689 (28.3%). 4 (5.8%) 1.0 #AF (25
~210) 3 HIC> 3009 AR 2 20%8(8.3%), 1748(24.6
%Yotk AF LSRN A ANE 7% A
22 2 oAo] 1175keal, T4 1263keale)l e, &
5 e g 2u k) ule) 11942 TR o]F 7%
2 A 2% tialeke A8 990.6keal, FoiE 1132.5
keal®Z UEI}, Fo ojie] FFae] B Ao P45
Ak, wiA 1Y F oA 263 A& 2372 3keal,
Bl 2565.1kcal & LR

2. HEGYUH FIE Aot AN AL 2

AT AR ER G AEHE Hos] 98 A
RBC(Red Blood Cell), Hb{Hemoglobin), Het{Hemato-
erit), SFe(Serum Iron), TIBC(Total Iron Binding Ca-
pacity), TS(Transferrin Saturation), SF(Serum Ferrit-
in)& 43t tHTable 2).

1) Hemoglobin(Hb)

AR d47te] Hb 2ee BT 12.6 = 1.21g/d1EA
1979 A 9ol AZe] 107] A FA A2l 92 £ 906
5L giate g 1 FAAY 12,6 + 1.30g/dis} B8 23}
= 1,}-1_:}1){4}\_91::], 1989y A7kst o;]}ﬂ L Aoz /\1}\]61-
A% 129+ 0.3g/dlE RuEgon] 1993d A9l @V
o3 BAg £4% 1349 & 1.07g/d] Bk Blw 3 B
vebgch =3 29 AL 124 + 1.14g/dl2, BHE
13.2 £ 1.28g/d1Z &AHol BHA7 MRt F9H2
2= B%tHp <0.05).
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Table 2. Various hematological indices of subjects by region

Indices Total(Mean =+ SD) Seoul{Mean + SD) Puyo(Mean = SD)
RBC* 4.5 £ 0.37(303F 4.6 + 0.37(215) 4.4 + 0.36(78)
(x10%uL) (3.43 -5.76) (3.63-5.76) (3.43-551)
Hb* 126 + 1.21(321) 12.4 = 1.14(243) 13.2 = 1.28(78)
(12 - 1eg/dl (7.3-16.2) (7.3~-15) (7.7-16.2)
Het* 38.7 + 3.84(303) 37.5 = 3.28(225) 41.9 1 3.48(78)
(37 - 47%) (24.7 - 504) (24.7-38) (28.2 - 50.4)
S-Fe 76.8 + 31.49(101) 68.9 £ 27.26(20) 78.8 £ 32.3(81)
(70 - 180pg/dl) (12.82-164.93) (26.2 - 123.38) (12.82 - 164.93)
TIBC* 277.7 * 86.15(102) 354.1 £ 129.18(20) 259.0 + 59.55(82)
(289 - 359pg/dl) (89.54 - 653.17) (182.1 - 653.2) (89.54 - 449.87)
TS* 30.9 + 17.9(100) 21.7 £ 10.52(20) 33.2 + 18.68(80)
(16%~) (4.54-116.56) (5.41-4554) (4.54-116.56)
SF 454 + 46.21(73) 53.6 = 50.22(39) 36.1 + 39.83(34)
(10ng/mli~) (1.06-- 194.06) (1.06 - 194.06) (1.06-167.31)

RBC: red blood cell, Het: hematocrit, 5-Fe: serum iron, TIBC total iron binding capacity, Hb: hemoglobin, TS: transferrin saturation, $F:

serum ferritin, Number of subjects, "(Minimum-Maximum), *p < 0.05

2) Hemotocrit(Hct)

EoAg A7) 38.7 &£ 3.84% % 1978 9We] 17~21
Ao AR thate g 3 Het 24=¢] 39.1 = 2.3%,
o] ZANE 2AX¢) 41 0 £ 2.85%. 98 2t 48
150 BE QY Aol B3le] FE A7 A
229 40.1 + 2.51%¢1 ®l&] vlaz A Jepgot &
Az} B e] M (36~45%)0 TEE ] UgiTh.
A, 1979 ) 52| HA=e] 107 x| FelA] F 9067
3 EH Fo R AA S FF A 374 + 3.00% Hrie
=7 L}-E]r ot B Q7 2, AE AL 375 + 3.28%
©] C‘]Jt—419+3487i1—~]-‘5}11r£-i71-°94

‘ﬂ E*TLO Hb9+ Hct—-

stef A-g 3} Fof Cﬂ"é%% HlE 24 A e A4 E
°] Hb¥} Het 27 o] &) H] H frejHos de
stp et MEd Fof oA 25 A e s &

AT}

3) Serum iron{(S-Fe)
AT gAY SFexEi 76.8 £ 31.4%g/diz Vel

A Qo] BT YA 439 HPEA 65~ 165e/dl
of TEo} AT 19849 AN A9E e s ATH

A BWel BaeAe 83 FE TR 93.1 + 27.91g/dl
olglen 2 599 B wX|(1981) 108.5 = 40.2ug/dl B
e 2 APlATh, BT A% Wve Be s 8
H AR H2E 99.72 + 45.26pg/d1R Bstgern gt
o] 91.0 + 36.7pg/dl= B aEle, 0|59 AT AT
T B A7 Ade BA SAHNG, B3 g3 Fof o

7.30g/dl. 78.8 + 32.3ug/dlo.2 vERY
.iixg Fdont f9Ael xlol= ik,

TIBC(Total Iron Binding Capacity)
—?94 237, 225 (TIBC)E A 47 dd=t
7 x 86.15pg/dl o] en AgaAe 354 1
12 8}lg/d1 5ol 5L 259.0 £ 59.55pg/dI=
ot olefd A3 ] Ui JAHES tieE "‘/\]
Aed A7l A Wve] ¥t 348 .4 + 54.07pg/dl, <
Fo 2 & g3 o)™y} B 372.9 + 104.3ug/
Po] B3 291.2 + 55.2ug/d1Ee] 2FE Br}
Al vehen], £ A7 A3k 19860 ZEE
=9l ,Hc: 1 ] Aj o] AAF m_',}o)m 205~ 485}1g/d1°1 F &)
A ghgkek. g @] ol oe e R 3 AFolA
TIBC7} 2975 + 31.4pg/dl2 B udlgied o= 2 |7
o] 2of Ao £ 259.0 + 59 5bpg/dl ®rk ket
A3} AWe] B 3%k TIBC 24391 317.1 + 27 4pg/dl B
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5) TS(Transferrin Saturation)

2B B3] YHY 29 SFehe 7451 TIBCE &
/i) A 2 239 UL B A 09 s 2
Fe T W N9 WS9 TSUH)H T &

Az= A Rk TS(/) 30.88 + 17.9%££ o
Ak #Ve] 291 +13.77%9 W o]Pe] 26.2 + 13.0
glef v)wA EA HEAT £33 Bo] o4dSe
TS7}F A Fel] whe} 22k 21.7 + 10.52%, 33.2 = 18.68% %
vehd o el AN Fe)d s Eekth(p <0.05).



6) SF(Serum Ferritin)
‘6&'_401]"194 ferritin ¥ 5= A 2 AAke

Aoz nusn gox Hus F):
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© 50
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TR GAX T2 FHL °’U3r“)
) ol B ferritin®] HFL AA, »

4 + 46.21ng/ml, 53.6 = 50.21ng/ml, 36 l +

ng/rnl_i I ¥9E Llng/mlZ%E 194.1ng/ml2

WA Vet Alg oA e] Fof Aol BjE] Bl

SHEALG Fo)Fo|R s Fkom A SWo] Bm

1’ A=) 35.5 £ 19.0ng/mlF &%) B 0% €A for-
ritin ¥=91 36.7 £ 126.6ng/ml B} =4 JERGTH

24 ferritin| ¢} 2 W x|7ke] FaAdo] v 2
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Mg, B 7z} 154, 1649
507 (70.4%), e 439
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+°] 5
(55.8%)°] HAS A B %lj FARE Q). A#o] F
718t 42 RBCE S93oz Zrastdom(r= —0.2035,
p <0.05) Hbs}t Hete= freld oz Z7hsigth(r = 0.1231,
r=0.1382, p <0.05). EF &5 FFo| JPF2 Ho
aﬂ-z—\ AEEL 89 _4240] i 751%3:.;_ Harh 53 Hbﬂ}
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Hel atole gle Ao Algd ¥H ﬂg i)
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A& g A FEEA Vet s E a3
739] /Gz% ma}.;q oii‘o]-xg__ ] ] 0101 Uv':
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ok7] Al d HFol st 417, AF. BMIQ] 7% Table 3¢l
WERY vk} o) M) Akl disiA & 9 J 5] St
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U AHA T (BMDE AEste] £43 A Fo520
e Bo)x| gt w3 7]_1_tﬂ,g}_al 2= 9 19 &
LX) Au|E A A 2 2 Fe] Fol543
|3 goaskd Aame] Jad-e 24§ A3 (Table 4),
FF5%0| $71EE HbF Het FoHog 245
Fom 1Y A ke A 22 S BT AE
I Fe oz o] B A Mg 4] A T]x EHA}E'*
o] Z7}&42 Hb, Het, I-Feo)] FHoz F7184
g, ol AF F7W7t FFE FIPAE sk oA 71
Q1% Aog dige ¢ Qlr}. webA, 1 ou=] An]Fke]
57Y8%4E Hb. Het, S-Fe. TIBCZt #8808 71315
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Table 3. Correlation coefficients between height, weight, BMI and hematological indices
Variables RBC Hb Het 5-Fe TIBC TS
Tolal n = 303 = 321 n =303 n =101 n=102 n =100
Height 0.1499+ 0.0081 -0.0074 -0.0012 0.0270 -0.0145
Weight -0.0320 0.127¢6* 0.1712*% 0.1212 0.0261 0.0709
BMI -0.0997 0.1420 0.1894 0.0640 0.0293 0.0095
Seoul n= 225 n =243 n =225 n=20 n =20 n=20
Height 0.0976 0.0197 0.0575 0.1879 -0.1019 0.2877
Weight 0.0098 0.1137 0.0840 0.5349+* 0.4189 0.1039
BMI -0.0427 0.1162 0.0607 0.4704* 0.4556 0.0050
Puyo n=78 n=78 n=178 n = 81 n = 82 n =380
Height 0.1950 0.1278 0.1497 0.0020 ~0.0599 0.0166
Weight 0.0728 -0.0382 —-0.0202 0.0199 0.0252 0.0072
BMI 0.0260 —-0.0985 -0.1024 - 0.0805 0.0901 -0.1040

RBC: red blood cell, 5-Fe: serum iron, Hb: hemoglobin, TIBC: total iron binding capacity, Hel: hematocrit, TS: transferrin saturation, *p < 0.05
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Table 4. Correlation coefficients between energy expenditures and hematological indices

Emergy expenditures RBC Hb Het S-Fe TIBC TS
Total
OBaMR 0.0441 0.0971 0.1402 0.0523 0.0286 0.0433
Activity 0.0139 0.2034* 0.2641% 0.0865 0.0585 ~0.0084
SDA 0.0280 0.1941* 0.2545* 0.0889 0.0617 0.0088
TEE 0.0280 0.1941* 0.2545* 0.0889 0.0617 0.0088
Seoul
oMR 0.1514 0.2560* 0.2943* 0.5408* 0.4602 0.0873
Activity 0.1389 0.1899 0.1601 04338 0.5133* —0.0931
SDA 0.1602 02517+ 0.2385 0.5296* 0.5579* ~0.0373
TEE 0.1602 0.2517* 0.2385 0.5296* 0.5579 ~0.0373
P
uyo 0.0081 ~0.1511 ~0.1372 - 0.0658 ~0.0483 ~00122
BMR
Activity 0.0205 0.1125 0.1103 - 0.0086 0.0524 ~0.0761
SDA 0.0191 0.0295 0.0336 ~0.0312 0.0229 —0.0645
TEE 0.0191 0.0295 0.0336 - 0.0312 0.0229 ~0.0645

BMR: basal metabolic rate, Activity: energy expended for physical activity, SDA: specific dynamic action of food, TEE: total energy expen-

diture, *p < 0.05
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Fig. 1. %RDA of energy, protein, iron, vit C by region.
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Fig. 2. Herne iron and nonheme iron intake by region.
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Table 5. Energy, protein, iron intake in subjects according to %RDA

_ 072 _ o b _
% RDA d75 /: 75-125% 125%
N(%") N(%) N(%)
Total
Energy 62(41.9) 83(56.1) 320
Protein 23(15.5) 113(76.4) 12( 8.1)
Iron 63(42.6) 74(50.0) 11( 7.4)
Seoul
Energy 34(49.3) 33(47.8) 2029
Protein 9(13.0) 53(76.8) 7(10.2)
Iron 33(47.8) 30(43.5) 6( 8.7)
Puyo
Energy 28(35.4) 50(63.3) 1(1.3)
Protein 14(17.7) 60(75.9) 5( 6.3)
Iron 30(38.0) 44(55.7) 5( 6.3)

“Less than 75% of RDA
‘Greater than 125% of RDA
“Percentage

*Between 75% and 125% of RDA
“Number of subjects
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Table 6. Correlation between hematological indices and nutrient intake per day

Nutrients RBC Hb Hct S-Fe TIBC TS
Total
Energy(Kcal) 0.1065 0.2212* 0.2279* -0.0027 -0.2174 0.1191
CHO(g) 0.0266 0.2445* 0.2879* -0.0338 -0.2116* 0.0898
Protein(g) 0.1925 0.2277* 0.2157* 0.0924 -0.1768 01719
Fat(mg) 0.2029 0.0153 -0.0673 0.0162 -0.1304 0.0890
Iron(mg) 0.1602 0.2789* 0.2996* 0.0420 -0.1939 0.1144
Vit Clmg) 0.0316 0.2147* 0.2415* -0.0323 -0.1280 0.0197
Seoul
Energy(Kcal) 0.2572 0.3989+ 0.3790% 0.0397 0.1898 -0.1533
CHO(g) 0.1885 0.3706* 0.3427* 0.1307 0.3516 -0.1248
Protein(g) 0.3528 0.4225* 0.3937* 0.0917 0.0529 -0.0250
Fat(g) 0.2631 0.1956 0.2502 -0.1645 -0.1988 -0.0904
lron(mg) 0.4191 0.4749* 0.4861* 0.2788 0.0341 0.1186
Vit C(mg) 0.2797 0.4124* 0.4352*% 0.4302 0.1674 0.1404
Puyo
Energy(kcal) 0.0299 -0.0048 0.0044 -0.0609 -0.1588 0.0412
CHO(g) -0.0342 -0.0750 -0.0678 -0.1439 —-0.1000 -0.0406
Protein(g) 0.1129 0.1216 0.1317 0.0630 -0.1520 0.1322
Fat(g) 0.1071 0.0722 0.0819 0.0675 -0.2325 0.1493
lron(mg) 0.0408 0.0952 0.1043 -0.0432 -0.1241 0.0287
Vit C(mg) - 0.0631 -0.0175 -0.0167 -0.1436 -0.1048 - 0.0671

RBC: red blood cell, 5-Fe: serum iron, Hb: hemoglobin, TIBC- total iron binding capacity, Hct: hematocrit, TS: transferrin saturation, *p < 0.05
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Table 7. Correlation between hematological indices and sources of iron
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Nutrients RBC Hb Hct S-Fe TIBC TS

Total

Heme iron 0.2801* 0.1003 0.0488 0.0971 - 0.0381 0.1016

Nonheme iron -0.1914* 0.1701* 0.3163* -0.0350 -0.1251 0.0238
Seou!

Heme iron 0.4194* 0.2411 0.2541 0.1183 -0.0166 0.0388

Nonheme iron -0.0785 - 0.0116 ~(0.0914 0.0905 0.2067 -0.2160
Puyo

Heme iron 0.1735 0.2027 0.2133 0.1021 -0.0936 0.1288

Nonheme iron ~0.0348 0.0256 0.0461 -0.1155 -0.0321 -0.0602

RBC: red blood cell, S-Fe: serum iron, Hb: hemoglobin, TIBC: total iron binding capacity, Hct: hematocrit,

Table 8. Stepwise multiple regression analysis for hematological indices by region

TS: transferrin saturation, *p <7 0.05

Selected variables Parameter estimate  Standard error T-value P-value SE
Hemoglobin
Total .
Age of menarche 0.2523 0.0601 4.20 0.0001 0.3342
Nonheme iron 0.0745 0.0383 1.95 0.0537 0.1549
Seoul
Age of menarche 0.2860 0.0912 3.13 0.0026 0.3411
Energy 0.0014 0.0005 3.05 0.0034 0.3287
Weight 0.0335 0.0186 1.80 0.0762 0.1929
Puyo
Income level - 0.0047 0.0027 -1.73 0.0877 -0.2243
Hematocrit
Total
Income level -0.0145 0.0024 -6.16 0.0001 -0.5048
Iron intake 0.3232 0.1143 2.83 0.0056 0.2319
Seoul
Weight 5.3048 1.6916 3.14 0.0031 10.1625
Nonheme iron 0.5284 0.1875 2.82 0.0073 0.3476
Age of menarche 0.7206 0.2565 2.81 0.0074 0.3430
Puyo
Income level -0.0156 0.0074 -2.11 0.0390 -0.2694
Total iron binding capacity
Total
Income level 0.3282 0.0861 3.81 0.0003 0.4451
TEE” 0.0512 0.0215 2.38 0.0200 0.2785
Seoul
Age of menarche 30.4932 19.3614 -1.58 0.1376 -0.3639
TEE 0.2283 0.0725 3.15 0.0071 0.7275
$-Fe
Seoul
TEE 0.0320 (0.0132 242 0.0288 (.5296

"TEE: total energy expenditure
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