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Iron Status in Female College Students in the Gyeongnam Area

Park, Mi-Young - Kim, Sung-Hee§
Department of Food and Nutrition, Gyeongsang National University, Jinju 660-701, Korea

ABSTRACT

This study was undertaken to investigate iron status and related factors in female college students residing in Gyeong-
nam. The subjects were divided into normal (40.8%) and iron deficiency (ID) groups (59.2%) by iron status. Mean height,
weight, lean body mass, percent body fat, body mass index, and wrist to hip ratio were not significantly different between
the groups, but basic metabolic rate was significantly higher in the normal group than that in the ID group. The levels
of hemoglobin, hematocrit, serum ferritin, transferrin saturation, mean corpuscular volume, mean corpuscular hemo-
globin, and mean corpuscular hemoglobin concentration were significantly higher in the normal group than those in the
ID group. However, total iron binding capacity was significantly lower in the normal group than that in the ID group.
Daily intake of protein, heme-Fe, niacin, and vitamin C were significantly higher in the normal group than those in the
ID group. The mean intake of protein, Fe, niacin, vitamin Bi,, and vitamin C based on the Korean recommended intake
(RI) were significantly higher in the normal group than those in the ID group. The mean intakes of Ca, vitamin B>, and
folate in both groups were < 75% of the Korean RI. In conclusion, increasing dietary heme-Fe and vitamin C may be help-
ful for preventing ID anemia in female college students. (Korean J Nutr 2011; 44(3): 222 ~ 230)
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Table 12 WHO9] 7]&=of u}2} Hb s < 12 g/dl, Hct;
<36%%= A AHA WE (Iron deficiency anemia, IDA)Z
A= ALY &4 H2]el S (Serum ferritin, SF) &; < 12

Table 1. Prevalence of iron deficiency against Hb, Hct, serum fer-
ritin and transferrin saturation

Variables Cut-off point Number (%)
Hemoglobin (g/dL) <12 6 ( 8.5%)
Hematocrit (%) <36 25 (35.2%)
Serum ferritin (ng/mL) <12 31 (43.7%)
Transferrin saturation (%) <15 14 (19.7%)
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ng/mL, EHAHYEZSIE (Transferrin saturation, TS); <
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7HAEke 7152A] 0)gkel 749 AAHE (ID group), & I
of Qlof 71EA] o]Akel -5 At (Normal group) 2.2
wote] L 4ot vlE-E ekl 20 & 40.8%7F AR
UEFHIL 59.2%7}F H AH O = YEly)t
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Table 2. Distribution of the subjects

U AAg o A= 157H o]5el A7) 31.7%2A 7H =
S UERIT (p < 0.05).
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Table 40l UreRd Hle} ZHo] (-oJ2l zfol= §iglov 3
o A9 AR HEF (LBM)-2 At (1633 £ 4.1 cm, 38.2
+ 29 kg)o] HAYL (161.5 + 4.3 cm, 372 + 4.9 kg)o| H]
8 7o, A% AAWE (PBF), BMI ¥ WHRS HA3+
(532 + 73 kg, 245 + 5.1%, 204 + 27 kg/m’, 079 + 0.1)
o] AAML (520 + 57 kg, 23.1 + 4.1%, 195 + 1.9 ke/m’, 078
+ 0.2)f vls] 27 Yepget g 71 Z2|AMS: (Basic meta-
bolicrate, BMR)-S AAbo] 14180 + 65.2 kcal 2 A AHT
1403.8 + 75.3 kcalell Blal F2]& o= wWolkth (p < 0.05).

soqo AR

Normal D" Total Table 5+= ZAF AR5 HshA] |45 YERH A

Number (%) 29 (40.8%) 42 (59.2%) 71 (100%) olct & = P4t il e HAFo] 78 + 04 g/dLE A
1) Iron deficiency AP 7.6 £ 04 g/dLoll vlal] oFzF Eokout f-o=Ql 2}
Table 3. General characteristics of the subjects

Variables Normal (29) ID" (42) Total (71) Significance

Age (yrs) 20.9+1.0 209 +1.3" 209 £ 1.2 NS
Menstruation

Yes 2( 6.9%) 3(7.1%) 5(7.0%) NS

No 27 (93.1%) 39 (92.9%) 66 (93.0%)
Lodging status

Home stay 19 (65.5%) 26 (61.9%) 45 (63.4%) *

Others 10 (34.5%) 16 (38.1%) 26 (36.6%)
Pocket money (1,000won/month)

< 150 8 (27.6%) 13 (31.7%) 21 (29.6%) *

150-200 10 (34.5%) 12 (29.3%) 22 (31.0%)

210-250 5(17.2%) 11 (26.8%) 16 (22.5%)

> 250 6 (20.7%) 6 (14.6%) 12 (16.9%)
Health condition

Weak 1( 3.4%) 6 (14.3%) 7 ( 9.9%) *

Moderate 19 (65.5%) 24 (57.1%) 43 (60.6%)

Healthy 9 (31.0%) 12 (28.6%) 21 (29.6%)

1) Iron deficiency 2) Mean =+ standard deviation
*: p <0.05
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Table 4. Anthropometric values and related indices of the subjects

Variables Normal (29) ID" (42) Total (71) Significance

Height (cm) 163.3 + 4.1 161.5+ 4.3 1622+ 43 NS
Weight (Kg) 520+ 5.7 532+7.3 528+ 6.7 NS
LBM? (kg) 38.2+2.9 372+ 49 37.7 + 42 NS
PBFY (%) 23.1 £ 4.1 244+ 5.1 238+ 49 NS
BMI® (kg/m?) 195+ 1.9 20.4+27 20.1+2.5 NS
WHR? 0.78 +0.2 0.79 £0.1 0.79 +0.2 NS
BMR” (kcal) 1418.0 + 65.2 1403.8 +75.3 14109 +71.2 *

1) Iron deficiency 2) Mean + standard deviation 3) Red blood cell 4) Total iron binding capacity 5) Transferrin saturation

6) Mean corpuscular volume 7) Mean corpuscular hemoglobin  8) Mean corpuscular hemoglobin concentration

*: P <0.05, **+: p<0.01, ***: p<0.001

Table 5. Blood biochemical variables of the subjects

Normal (29) D" (42) Total (71) Significance

Protein (g/dL) 7.8+0.4 7.6+0.4" 77+0.4 NS
Albumin (g/dL) 49+0.2 49+0.2 49+0.2 NS
RBC (10°/mm®? 43402 41+0.5 42+0.4 *

Hemoglobin (g/dL) 13.9 £ 0.6 12.9+ 0.9 133+ 1.0
Hematocrit (%) 382+ 1.6 357 +22 36.6+23
Ferritin (ng/mL) 253+83 109+ 9.6 164+11.5
TIBC (ug/dL)’ 3126 +47.4 363.4 + 64.5 344.1 + 63.35 -
TS (%)° 36.5+13.3 24.1 £19.0 28.8+18.0 >
MCV (fL)" 892+28 86.6 + 4.6 87.6+ 4.2 *
MCH (pg)? 326+1.2 31.3+ 2.1 31.8+1.9 *
MCHC (g/dL)” 36.5+0.6 36.1+0.7 362+0.7 *

1) Iron deficiency 2) Mean = standard deviation 3) Red blood cell 4) Total iron binding capacity 5) Transferrin saturation
6) Mean corpuscular volume 7) Mean corpuscular hemoglobin  8) Mean corpuscular hemoglobin concentration

* p<0.05, #*: p<0.01, #**: p<0.001

ol §I9la, YR L E L HE 49 + 02 g/dLE U
ERUigIch Hat 2874 (Red blood cell, RBCO)= AAFto]
43 £ 0.2 106/mm’= FAHTE] 41 + 0.5 106/mm’]] B3]
FoH o2 A ettt (p < 0.05). B¢ Hb %=, Het 2
Heg sre FAEo] 139 + 0.6 g/dL, 38.2 + 1.6%, 25.3
+ 83 ng/mLE FZAHPAL 129 + 09 g/dL, 357 + 2.2%,
10.9 + 9.6 ng/mLel BI3] =A Ykt (p < 0.001). B+t
Z HAZA35 (total iron binding capacity, TIBC)-2 AAf-0]
312.6 + 474 pg/dL= HAHAT 3634 + 64.5 ug/dLel ¥
weror (p < 0.01), EWAv] 3231 (Transferrin satura-
tion, TS AAFT0] 36.5 + 133%= AAEL 241 + 190%
of vl =3ttt (p < 0.01). A8 A= B2 E4-8-4] (M-
CV, mean cell volume)(p < 0.01), B2 &4 (MCH,
mean cell hemoglobin)(p < 0.01) ¥ H4 A LA A"
(MCHC, mean corpuscular hemoglobin concentration)(p
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dLof| sl ol o' =3tk
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o} (p < 0.05). WFA=S] BlEpT] A3 el 75 volopalat P AFHTFS Tl FFAF =T vlwgh 2= Ta-
Hlebd] Co] AFeFe AAFto] ZH2F 18.0 + 8.5 mg, 100.3  ble 73 2l G A S B ewky) vjuwsigon 1
+ 527 mgO & HAAYT 154 £ 70mg, 774 £ 469 mgell & YFaE2 A vl 2AF A =2] ¥
Hlal o8 0 & Wkt (p < 0.05). o FYA LS A EE T (183.8%), Q1 (125.1%),

Table 6. Average daily intake of nutrients in the subjects

Normal (29) ID" (49) Total (71) RI Significance

Energy (Kcal) 1788.5 + 414.6” 1756.2 + 453.8 1773.2 + 427.0 2100" NS
Protein (g) 96.5+20.7 68.9 +20.5 82.7 +20.5 45 *
Carbohydrate (g) 259.5+86.2 249.6+71.4 251.9 +80.9 NS
Lipid (@) 51.9 +23.1 542+20.8 53.4+21.6 NS
Ca (mg) 498.2 + 255.4 501.7 + 238.2 500.3 + 243.1 700 NS
P (mg) 849.3 + 267.9 892.2 + 342.5 875.9 +314.9 700 NS
Fe (mg) 13.9+6.2 11.7+57 128 +5.9 14 NS

Heme-Fe 1.0+0.4 0.6+0.3 0.8+0.4 *

(7.2%) (5.1%) (6.2%)
Nonheme-Fe 129+ 6.6 11.1+4.5 120+ 6.8 NS
(92.8%) (94.9%) (93.9%)

Zn (mg) 9.6 +5.4 124+79 11.3+ 6.4 8 NS
Vit.A (ug R.E.) 589.9 + 281.2 564.5 + 302.5 574.2 +292.8 650 NS
Vit.E (mg) 173+8.5 18.6+ 6.9 18.1+9.5 NS
Vit.B, (mg) 1.4+0.6 1.5+0.8 1.5+0.7 1.1 NS
Vit.B, (mg) 1.7+1.4 1.6+1.2 17413 1.2 NS
Niacin (mg) 18.0+8.5 154+7.0 16.4+7.7 14 *
Vit.B, (mg) 25+ 1.1 22+1.0 23+1.0 1.4 NS
Vit.By, (ug) 1.7£0.7 1.4+08 1.5+0.7 2.4 NS
Vit.C (mg) 100.3 + 52.7 77.4+ 46.9 91.6 + 46.5 100 *
Folate (mg) 294.5 + 188.4 259.7 + 135.4 277.7 £ 165.6 400 NS
Cholesterol (mg) 290.3 + 144.0 295.3+197.3 293.4+177.8 NS
Fiber (g) 9.4+53 9.6+ 4.4 9.5+ 48 NS

1) Iron deficiency 2) Recommended intake 3) Mean = standard deviation 4) Estimated average requirements (EAR)
*: p <0.05

Table 7. Percentage of recommended intake (RI) for nutrient intakes in the subjects (%)
Normal (29) ID" (42) Total (71) Significance
Energy” 85.2 +21.6” 83.6 +19.7 84.4 +20.3 NS
Protein 219.3+46.0 153.1 £ 455 183.8 + 45.6 -
Ca 71.2+36.4 71.7 £34.0 71.4+347 NS
P 121.3+38.2 127.5 + 48.9 125.1 + 44.9 NS
Fe 99.3+44.2 83.5 + 40.7 91.4+42.1 *
In 120.0 + 67.5 155.0 +98.7 137.5 +80.0 NS
Vit.A 90.7 + 43.2 86.8 + 46.5 88.3+45.0 NS
Vit.B, 127.3 + 54.5 136.3 +72.7 131.8 + 63.6 NS
Vit.B, 141.6 £ 116.6 133.3+100.0 137.4 +108.3 NS
Niacin 128.6 + 60.7 110.0 + 50.0 119.3 + 55.0 *
Vit.B, 178.5+78.5 157.1+71.4 167.8+71.4 *
Vit.B,, 70.8 £29.1 58.3 +33.3 64.5+29.1 *
Folate 73.6 £ 47.1 64.9 +33.8 69.4+ 414 NS
Vit.C 100.3 + 52.7 77.4+ 469 88.8 + 46.5 *

1) Iron deficiency 2) Energy intakes were compared with estimated average requirements (EAR) 3) Mean + standard deviation
*: p <0.05, **: p<0.001
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27+ 133 + 1.0 g/dL, 36.6 + 2.3%, 164 + 11.5 ng/mL=E
o A& (127 + 11.1 g/dL, 39.0 + 2.6%, 28.9 +
247 g¢/mL)” 9 QAR IRV E (117 g/dL, 34.9%, 170 ng/
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mL)" 7} v|13] & o o] SR} Hb skt T ] Uehte
14. gﬂaE] L—_E‘_—_ 1}] u—o]—_ﬂ Hct‘_—_ O/\].x]oﬂ o:]r,H}\HE_Ep].‘_—_
wokom QIHAY A ERT = 2 52 HERHITL
Bt A A% (Total iron binding capacity, TIBC)-2 344.1
+ 63.3 pg/dLZ A A E 369.6 + 54.4 pg/dL,”
MEA oJAE 3541 + 1292 ng/dL 9 =] oAy
£ 358.1 pg/dL Hrh W2 =30tk TIBCE EsfiA 2o
AgE= do o & SA= A 249 Al 4l&5] ket
3 3FTE? Wt TS (EdAW|E Z3lw)= 288 + 18.0%=
AR A E 271 £ 124%35) 9 MRS A E 217 £
10.5% %&mt EoL} QIR oA E 32.0%" Bt W

Folqitk & PGS Adhsl= ARE o] 8E=
FHETEH (MCV)E= Haf 876 + 4.2 fLE AR o
I‘H*“—-"J 80.1 fLYEC} &9kort A&x|9 ojAE2] 927
fL7”HcH= Yokt gj4tolut vlepql Bpol AYe Brlehe
g o] 8= AYEL 2 FQl HFHE LIS (MCH) 2 &
FHETENAFE MCHO)+= 3+ 31.8 + 1.9 pg, 36.2 +
0.7 g/dLE 21HAY oYL 26.8 pg, 30.6 g/dL’ A&A<
AYBE (30.2 pg, 32.5 g/dL)”" Kt} =4 Ukt MCV,
MCH % MCHCY] gho] Rolx|i= Z-$-+= Y8 2 & hypo-
chromic anemia=A4] 3] MCHC®] gko] 30 g/dL v]ytolH
k=] ﬁqu H]fﬂg lﬂ]—tﬂeol l-:o}xlu;] ;<44 E%O] /\]:Lzs} A}
Blefar SHACh™ Al giREe] AP Bt 42 +
0.4 10°/mm’Z AR AHAYE 4.0 10°/mm’]| H]3|| B
Uy

2 AR Y] g, eedhE W AEAHE S E 5
o] JF ol = Tr«lx—i A 2ol 5 YEA] Fgkor) o
HE] A3 Aol AT HlﬁH frojd oz gorct
(p < 0.05). o= g, T, ehe3tE 9 2@ o] ARk
A Ag ojFof wtet Aol e 0}0@— Yoon 57 &
%_ Odak /‘\j]z]s]ak_g q._g o] x}g].b EE;Q oz UJZ zEJ ogoobg

£ S7MIRIth= Cade 5779 B 1ETH= 2bo]7} Q3ich
-q_}u:] Kim %4@_0_ xé /d_rlako] U}_Q 1\]_31—50] 7(4_9_ /\]_‘Ejl—%
H]af| Thala e wokout A=k 9 A Ao HE
QUefar H gk vp Qlok AR SRRSO et G Tl
Se3HE 9 23 AFEF (17732 + 4270 keal, 82.7 + 20.5 g,
251.9 £ 80.9g, 534 + 21.6 g)2 A&A]Y AAE (17117
keal, 72.3 g, 2319 g, 59.1 g1} v|WE}GL wf E ZAFAF
A2 o5t G5, Tild dl gt g 32 Woke
U A AR AL, A oldl S (1593.6 keal, 60.1
g, 2360 g, 45.3 g)" Hrh= B wolkt) ttolopily} vlebl C
o] ke AAFT (180 + 8.5 mg, 1003 + 52.7 mg)o] A
A (154 £ 70 mg, 774 + 46.9 mg)o| B3| S-oj2o=z
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AR S Bt Gk HATFS A G
3k vl 23 o) opa HaulEe] QU7 o)
Ao ofh St of Egkor, vekl A 9 gle] 4
2 QA ot Y5 wr, vletal Col &L
o oS T e £EE vhehgl, olsh o] ¥ =

A1} o) 5] APNAZN e Bt G NS
2 THE A% oS Hlal R UGB A2 ek

o} bl 3189l A9l 1838% Bk, ol
Fe u|2set Aol 2AbE QUEAI] oS T $4b
Folgich. SHE wlebl B, W A4ke] W AL
4.5%, 694%E g e 2L ehlo] Ao
o] e Qobits 4 (57.0%), A (578%), v
B, (734990 2 Uehddl thte] ofh 5" 4}
o) weiet, WAl it B B4l A
2 T4% QA 9 A ofhAEY Bk gkont
BPYHF) 34l v Fohe Szolgich 12w 7}
W7 el 53] 448 F AFNEE BiE 014
A2 5 QIR ol AE Brks gkon, T 7}
W] OPYEIE unE oIk At B 2BRgo
w9 S TS SHe @Ak W uleh Bol 4 Hlek
Boel A& IR R AR ;ss:._ %7} glo] Hlmg
27k giglont B B HFHEIE B 9ol 0% uike
2 QA oS Gl W’mz okort 4124 of
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(59.2%)0] A AH O & UERyiTh

2) A7t AF g, &9 i 9 A7skt ek Q14
&2 Aol A Aol vlsl -9 3

3) A%, A, AL AAE-E, BMI 2 WHRS + 71
o] Fol&Ql zfol7k §IaL 7|2 AHE (BMR) AA4t<to
1418. 0 + 65.2 kcal® HZAH 1403, 8 + 75.3 kcal BT} &
ol o & Wtk

4) Hat A S nI2Y s (Hb), vfE A EA
(Het), #lg]9l &%= (Ferritin), EHAHR 23He (TS),
AE-G2 (MCV), BAAE M4 (MCH) 2 BHA8+

S+ 4 9F 8} 3] R (Korean J Nutr) 2011; 44(3): 222 ~230 / 229
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