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ABSTRACT

The purpose of this study was to determine the proportion of 5th grade school children with
iron depletion or iron depleted anemia with simultaneously assessing their general nutritional
status.

The anthropometric measurements, nutrient intake, and biochemical status of iron were
measured for 261 school children from 5th grade residing in low income area of Pucheon.

The mean height and weight of male were 138.7cm and 33.6kg respectively and were
significantly lower than those of female.

Mecan fat percent, triceps skinfolds thickness and arm circumference were 21.4%, 13.7mm
and 22.2cm for female and were significantly higher than 19.1%, 11.4mm, 21.4cm of male
respectively.

The intake of vitamin A and calcium were 46.4% and 47.7% of RDA for male and 36.6% and
44.9% tor male respectively.

The cnergy intake, carbohydrate, thiamin, niacin, ascorbic acid of male were significantly
higher than those of female respectively.

The mean daily intake of iron were 7.5mg for male and 7.3mg for female and were not
significantly different.

The mean biochemical indices of iron nutridonal status were not significanely different between
male and female expect free erythrocyte protoporphyrin(FEP) and FEP: hemoglobin ratio.

The proportion of male with iron depletion assessed by TIBC(TIBC>360pg/dl) and serum
ferritin were 12.8% and 18.9% whereas female with iron depletion was 11.8% and 10.9%
respectively.

The anemic male assessed by serum iron(<70pg /dl), Hb(<12g /dl), Het(<36%), FEP
(<70pg /dlgge) were 25.4%, 8.4%, 0.8%, 1.8% respectively and 23.2%, 8.4%, 3.4%, 1.0% for
female respectively. (Korean J Community Nutrition 2(3) © 267~274, 1997)

KEY WORDS : school children - nutritional status - iron depleted anemia.
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Table 1. Mean anthropometric indices

Male Female
Height(cm) 138.7 £62" 141.3 +6.8*
Weight(kg) 336 £65 359 +7.0%*
Fat percent(%) 19.1 +6.0 214 +4.0%
Fat weight(kg) 6.6 3.1 7.8 +2.8**
LBM (kg) 271 £46 28.1 £438
TBW 19.8 +3.3 205 £3.5
Skinfold thickness(mm) 114 +45 13.7 +4.6%*
Mid-arm circumference(cm) 21.4 +2.6 22.2 £3.0*
BMI 174 +2.4 179 +2.7

1) Mean +£5.D., *p<0.05, **p<0.01
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Table 2. Mean daily nutrient intake

Nutrient Male (RDA%) Female (RDA%)

Energy (kcal) 1462.0 + 387" (66.6) 1337.0 + 309* (70.4)
Protein (g) 48.8 £ 144 (81.3) 477 + 134 (79.5)
Fat (g) 332 + 146 324 £+ 134

Carbohydrate (g) 2446 + 664 219.8 + 58.4*

Vitamin A (R.E) 2785 + 351.8 (46.4) 219.7 +195.1 (36.6)
Thiamin (mg) 070+ 0.26 (63.6) 063+ 0.18* 63.0)
Riboflavin (mg) 076 = 0.34 (58.5) 070+ 030 (58.3)
Niacin (mg) 897+ 524 (64.0) 7.66 £ 3.40* (58.9)
Ascorbic acid (mg) 438 + 320 87.6) 33.1 & 21.0% (66.2)
Calcium (mg) 381.3 + 240.5 (47.7) 358.8 + 1923 (44.9)
Iron (mg) 75 + 34 (63.0) 73 £ 26 (40.6)

1) Mean +£S.D., *p<0.05, **p<0.01
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Table 3. Levels of hematologic parameters related to iron

status
Male Female

RBC count(10%mm’) 473+ 032" 4.70+0.03
Hematocrit(%) 405+ 24 40.4+0.3
Hemoglobin(g/dl) 13.0+ 0.8 13.0£0.1
MCV(m") 856+ 2.6 85.9+0.3
MCHC (%) 323+ 0.7 32.4+0.1
Ferritin (ng/ml) 3214152 29.7+1.5
FEP(ug/dl) 33.8+16.2 39.6+1.6%*
Serum iron(pg/dl) 100.2 +43.7 91.7+29
TIBC(ug/dl) 262.6+77.0 2674+73
TS(%) 3944152 366+14
FEP/Hb ratio 26+ 1.7 3.1+0.2*

1) Mean 1 S.D., *p<0.05, **p<0.01
FEP : Free erythrocyte protoporphyrin
TS : Transferrin saturation

TIBC : Total iron binding capacity
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Fig. 1. Distribution of subjects by hemoglobin and hema-
tocrit.
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Fig. 2. Distribution of subjects by ferritin and FEP.
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Table 4. Correlation coefficients between biochemical indices for iron status

RBC Hb Hct MCV MCHC Ferritin FEP Serum iron  TIBC TS ratio
Hb 0.8314%**
Hct 0.8690%**  (0.9321**
MCV 0.4757*** -0.0307 -0.0154
MCHC -0.1144 0.1739  -0.1292 0.0093
Ferritin 0.0075 0.0368 0.0169 0.0155 -0.0461
FEP -0.1181 -0.0874 0.01671* - 0.0560 0.3019***  0.0976
Serum iron  0.1294 0.1988**  0.1635* 0.0246 0.1153 0.0228 -0.1228
TIBC 0.2248**  0.1994**  0.1755**  0.1381*  0.0762 0.1529*  -0.0245 0.2631%*
TS - 0.0491 0.0340 0.0263 0.1378 0.0170 0.1100 -0.1044 0.6634*%* - (0.4730%**
FEP/Hb -0.3133** -0.3148*** -0.3815**  0.0491 0.2751**  0.1005 0.9671** -0.1527* -0.0660 -0.1015
*p<0.05, **p<0.01, ***p<0.001
FEP : Free erythrocyte protoporphyrin, TIBC : Total iron binding capacity
Table 5. Proportion of subjects with iron depletion or with iron deficient erythropoiesis N(%)

Iron depletion

Iron deficient erythropoiesis

Parameters Criteria

Male Female Total Male Female Total

TIBC(pg/dl) >360 15 (12.8) 13 (11.8) 28 (12.3)

Serum ferritin(ng/ml) <20 21 (18.9) 12 (10.9) 33 (14.9)

Serum iron(pg/dl) <70 31 (25.4) 26 (23.2) 57 (24.3)
Hb(g/dl) <12 11 ( 8.4) 10 ( 8.4) 21 ( 8.4)
Hct(%) <36 1 (0.8 4 (3.4 5 (2.0
FEP(ug/dl RBC) =70 2(1.8) 1(1.0 3(1.4)
TS(%) {16 3(2.6) 5 (4.5) 8 (3.5
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