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ABSTRACT

To evaluate iron nutritional status of female college students, fasting blood samples were
taken from 76 female students of Kangnung National University. Hemoglobin(Hb), hematocrit
(Hct), serum iron(Fe), total iron binding capacity(TIBC) and serum ferritin concentrations were
measured and transferrin saturation was calculated. Mean values for Hb, Hct, Fe, TIBC, TS
and serum ferritin were 13.64+1.42g/dl, 40.99+4.31%, 103.0+33.3pug/dl, 395.3£9.07pg/
dl, 26.58+9.07% and 26.76+17.5ng/ml, respectively.

Prevalence of iron deficiency greatly varied by indices from 6.8% when judged by Hct to 26.0%
by serum ferritin concentration. The Hb concentration was positively correlated with hematocrit
(r=0.5401), serum iron(r=0.2819) and transferrin saturation(r=0.2777)(p<0.05). On the
other hand, serum ferritin concentration showed significantly negative correlation with TIBC(r=
-0.3196).

Two-day dictary intake records were collected from subjects to estimate mean daily iron
intake and bioavailability of dietary iron. Mean daily intake of iron was 13.15mg and heme iron
intake was 0.83mg which was 6.4% of total iron intake. Total absorbable iron calculated by the
method of Monsen was 1.27mg and bioavailability of dietary iron was 9.6%.

In the light of high prevalence of iron deficiency based on serum ferritin concentration and
low bioavailability of iron in the diet, guidelines about diet should be made to increase the
content and bioavailability of iron in the diet of temale college students. (Korean J Community
Nutrition 2(1) : 23~32, 1997)

KEY WORDS : iron status - iron-deficient anemia - hemoglobin - hematocrit - serum ferritin -
iron availability - heme iron - female college student.
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7+ % A¥olat Bt vk glek Al 23 NHANES 1
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Feute} 200 & g e 2 3 Al $(1991)2]
Aol hemoglobin(Hb) 559 hematocrit(Het)
7F 71EA olaRl Abghe 2t7F 5.3%9)F 10.5%= WlEe)
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F8 el dEo| nonheme ¥R ZA5= A
o8 7r3ske] Aketgict,

-9 Al o] 882 Monsen £(1978)°l 23] #)Al
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o] &sta] FAAA EM LS MUK (SAS/STAT
1987). BE 24 9 BAx)d dsld] Hat FFHEAt
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FEE Aet Yo REUAE ToIT B o
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2 AT oAt Hat AF
B9 HE A5 2 AL 51.7+55kg 2 159.8+4.8
em, 19929 Bn¥ Fdd] (oA (e - o]
1992)9] A5 9 A4 FAIET B8 S g
A AF ¥ &S 104.9+10.4% 2 e}

B AT oidage] A8 *‘EHQI A aleh 1A #9|
B ZEEa 9 APYEL Table 190, o|€ 39
FE& Fig. 19 A=} 2t} o|F ZHE 1990
o|F oS ez 3 Alsd - NE Y (1993a) (A
£ 2)9), gElA - o]HY F(1992) (Fdd). HaH 5
(1991 (M &A1) d7AAED vwsld Bm ok
7 2}

HA Hb ¥55 Ausd, du Syl 14.7g/d1
Boke B 13.64+1.42g/dlelg o, MERg oy
£(13.9¢/d1, 13.49g/d) ke ¥5@ a-& B9c}h 1993
ol AAH ZYG FFAHEABA) R 1995) Aol wpa

£ 20.7£8541%2H, o]

Zol o3 HE(date AF, A A AR E F)
:L }| o h s ATE T W 20~244 o149l WF Hb FE7} 126+ 1.09g/dlE
= 2AS .
& AL oSl Hb w27t b =34vh Het vl&<] 7
4. SHHN= S B AT ddale) Hitgre] 40.99+4.31% % e
B A4 3E SAS(statistical analysis system)2 A9 AUl Hetdh(40.97~41.00%) 3 FAletict. @
Table 1. Hematological indices and prevalence rates of iron deficiency in the blood of the subjects N(%)
Mean+S.D. Criteria for deficiency No. of subjects below criteria
Hemoglobin(g/dl) 13.64+ 1.42 < 120 9(12.2)
Hematocrit(%) 40.99+ 431 < 36" ( 8)
Serum iron(ug/dl) 103.024+33.3 < 60" 9)
TIBC(pg/dl) 39531+ 9.07 > 360" 16(21 1)
TS(%) 26.58+ 9.07 < 157 8(10.5)
Serum ferritin(ng/m) 26.76+17.54 < 157 19(26.0)

TIBC : total iron binding capacity
TS : transferrin saturation

1) World Health Organization(1968) 2) Gibson(1990)

3) Gibson(1993)
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Fig. 1. Distribution of subjects by different biochemical indices of iron nutritional status.
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HE JPd Ho ARET] AAAAE Table 2
9} 2o} A ferritin =& Hb %%, Het ¥ &, 8%
HE Y TSe o] AAAAE Bylon) BAAcR &
g Bl A= 31, TIBCSH: 798 39 4
FHAE o] Cook 5(1974)9) Azpet A algct. A
s - M8]d(1993), el - ol dYh(1992)2 ¥
ferritin ¥ =% Hb %, Het W&, &4 ¥ 3 TS
Folet oo AHHAE B o, TIBCS:= &2 ¥4
& B oy o glslckn Easkau}

HE A9 deo] zskA we-shs dA ferritin ¥
L5 ol g3t AW wof Ao} Hb =, Het ¥l
&, 84 AE 49 TIBCE o]&3 vl Ag 245 vlu
3le] sensitivity, specificity, measured prevalance
4 predictive valued 74Fste] Table 3 #A18H
v} Zzhe} 7ol 9lolAl sensitivityi= 0.158, 0.158,
0.105, 0.1052 vi§- 2¥otem  specificitys 0.99 &
aete] Wl Z2 g2 BTk o3 By v)Fe] e
ol o v ARHULE ovldir) ot 7t 2
3 Aoz A AT A Ade] e A+E

o rlo

Table 2. Correlation coefficients between biochemical indices used for assessment of iron nutritional status

Hb Hct Fe TIBC TS
Hct 0.54071 =
Fe 0.2819* 0.2286
TIBC -0.2101 0.0280 0.1812
TS 0.2777* 0.1738 0.9487* 0.4534**
Ferritin 0.1475 0.0899 0.1001 ~-0.3196** 0.1723

*:p <005 **:p<001 **:p<0.001

Hb : hemoglobin, Hct : hematocrit, Fe @ serum iron, TIBC : total iron binding capacity, TS : transferrin saturation
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Table 3. Evaluation on present cut-off level of different biochemical indices for iron deficiency

Cut-off s o Measured Predictive value

point Sensitivity Specificity prevalance Positive Negative
Hb 12.0g/d1" 0.158 0.885 0.127 0.333 0.742
Het 36%" 0.158 0.961 0.070 0.601 0.758
Fe 60pg/dl” 0.105 0.981 0.041 0.667 0.757
TIBC 360pg/dl” 0.105 0.889 0.110 0.25 0.738

1) World Health Organization(1968)

2) Gibson{(1990)
Ul = negative predictive valuets ¢F 0.7~0.752
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Table 4. Mean daily intake of nutrients of subjects

Nutrients Mean=S.D.
Energy(kcal) 1916.1 +512.4
Fat(g) 580 + 226
Carbohydrate(g) 305.6 + 97.4
Fiber(g) 569+ 3.7
Protein(g) 66.0 + 23.1

Animal(g) 323 + 186

Vegetable(g) 337 + 104
Calcium{mg) 548.4 +289.8
Ascorbic acid(mg) 72.1 £+ 459

5.69+3.17g2.2 19930 AAE TG FE=AHEA
BABR 1995)e)A Bad 6.9g, FalA - )44 (1992)
o] Bgk 7.0g, Hvg(1984)0] B3t 6.43gol Hlal
vokn $u)y - F921(1990)0] Hug 3 80ghthe &
o AFA - W 8]od (1987)0] Bgk 5 89g¥= A
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Table 5. Dietary total and available iron intake calculated by Monsen’s method

Intake(mg)

Available amount of iron(mg)

Availability of iron(%)

Heme iron 0.83+£0.68( 6.3)
12.32+4.63( 93.7)

13.15+4.98(100.0)

Nonheme iron

Total iron

0.25+0.22( 19.7) 30.12
1.02+0.68( 80.3) 8.28
1.27 £4.85(100.0) 9.66

() : Percentage to total amount
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Table 6. Intake of MPF, vitamin C, and total enhancing factor by meals

Meal MPF(g) Vitamin C(mg) Total enhancing factor
Breakfast 16.78+27.31 15.70+£15.64 3248+ 35.21
Lunch 41.541+45.56 1717£13.21 58.67+ 49.47
Dinner 42.88+43.73 19.74+£14.43 62.62+ 49.24
Snack 9.70+23.75 19.54+30.73 29.24+ 38.08
Total 1109 +78.99 72.12+45.86 183.0 +103.10

MPF : Meat, poultry and fish
Total enhancing factor=MPF(g)+vitamin C(mg)

Table 7. The distribution of meals of all subjects according to three levels of availability of iron as classified by Monsen's

method

Classification of meal

Number of meal

Percentage(%)

Low availability meal”
Medium availability meal”
High availability meal”

Total

355
127
118
600

59.2

21.2

19.6
100.0

1) MPF < 30g or ascorbic acid < 25mg
2) 30g < MPF < 90g or 25mg < ascorbic acid < 75mg

3) MPF > 90g or ascorbic acid > 75mg, 30g < MPF < 90g and 25mg < ascorbic acid < 75mg
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