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Assessment of the Intake and Availability of Dietary Iron
and Nutrition Knowledge in Pregnant Women
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ABSTRACT

This study was designed to estimate mean daily iron intake and its bioavailability and to
assess nutrition knowledge for 144 pregnant women in the last trimester. Serum ferritin
concentration was analyzed to estimate their iron stores. Dietary intakes of ironheme iron and
nonheme iron), the amounts of MPF(meat, poultry and fish) and ascorbic acid were assessed by
modified 24-hr recall method. The food frequency questionnaire was used to assess subjects
usual food consumption patterns.

The mean value of serum ferritin was 21.3+15.2ng/ml and 26.4% of the pregnant women
had a serum ferritin level <12ng/ml(i.c. depleted iron stores). The mean daily intake of total
iron in the pregnant women was 56.5%(17.0mg) of RDA and heme iron intake was 0.94mg
which was 5.5% of total iron intake. Total absorbable iron calculated by the method of Monsen
was 2.41mg and bioavailability of dietary iron was 2.41%. Food frequency test score of meats
group was positively correlated(r=0.443) with the bioavailability of dietary iron. The mean
score on the nutrition knowledge test of subjects was 12.76(out of a possible 20 points).

These results indicate that the nutritional iron status may be improved by increasing either the
amount of iron in the diet or its availability. (Korean J Community Nutrition 3(1) : 53~61, 1998)

KEY WORDS : iron intake - heme iron - iron availability - nutrition knowledge - pregnant women.
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Table 1. Characteristics of pregnant women

Charateristics Mean+:5.D.
Number of subjects 144
Age(years) 285 + 4.2
Gestational age(weeks) 398 ~ 1.3
Parity 0.76+ 0.81
Height(cm) 158.0 + 4.6
Body weight at delivery(kg) 66.1 = 8.1
Weight gain(kg) 132 + 39
Systolic blood pressure(mmHg) 116.0 £11.9
Diastolic blood pressure{mmHg) 729 + 9.2

Table 2. Distribution of serum ferritin values and defici-
ency percentage in term pregnant women

<10 27( 18.0) 9 15.3
10 15 25( 17.4) 12 26.4
16 30 b66( 45.8) 20 549
31 - 60 22( 15.3)

61 - 90 3 2.1)
91 - 300 1 0.7)
> 300 o 0.0
Total 144(100.0) | Mean£S.D. 21.3+15.2
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Table 3. Mean daily intake of several nutrients of pregnant women

Nutrients Mean=+S.D. % RDA Nutrients Mean=+S5.D. % RDA
Energy(kcal) 2148 +761.4 91.4 Iron(mg) 1695+ 7.40 56.5
Fat(g) 548+ 36.1 (mg/1000kcal) 801+ 275
Carbohydrate(g) 388.2+131.6 Vitamin A(R.E) 7248 +507.9 90.6
Fiber(g) 99+ 69 Vitamin B,(mg) 253+ 1.79 180.7
Protein(g) 820+ 40.7 109.3 Vitamin Bxmg) 166+ 0.68 103.8

Animal(g) 38.5+ 33.1 Niacin{mg) 2421+ 20.23 161.4

Vegetable(g) 435+ 7.6 Vitamin C(mg) 149.0 + 90.4 212.9
Calcium(mg) 725.2+325.1 72,5




4# % % heme ¥} nonheme A9 HAFe 4
7} 0.94+0.88mg/day} 16.02+7.15mg/day2 %
2 MAF| 55%9 94.5%0) FslAch. £33 43
" HE F EFrE F AL 24241 45mg/day s 14
2%°] ©|18&& HAvt 18y F HE E5% F he-
me HE0R F49 4 @4 0.3d4mgei L tiF-Eo]
nonheme #¥(2.08mg)elUtt. Wb heme HE-3}
nonheme #:29] o] &-&& 77} 36.2%9F 13.0% At
HZ EA AASES JARE gz 3 EY 5
(1996)9] A7olA Hig Jibse) ¥ 4HAFE <
A717re] gkl met Frkske A Biled, 2
AT il 28 4l 37] PAabtel HE AHge
14.54+0.74mg/day 2 £ I ddzlne voir} 1
#1} ©]E2 heme iron : nonheme iron® 43 H|+=
30: 7088 B A4 gzl Ko} heme irons] 434
£o] FUTE whebA 9o} AfollA HuER|E okl
U olE9 HE Fofo]l B delN 42 Aanc
o g Aog 54

B oAgels =AM gJabie] 2R dFH 48
& HZ FUelH Bug 71d7] oade] Al vl
ste] 2.9 Table 59 2t} ¥ < )y ikt 4
B A3 %(16.95mg)2 1993 A (Al53 - Wsld 1993)
#1997 B (o]t F 1997) AjA 9] HE 4
(47} 13.2mg) ok Wekot 19920 B uE
(galld - o]dd 1992) T AiAe HE HHH

We7 - o5t - 57

(21.3mg) k= Wkt 9= vlaA] 19806 il 1
atgl Tgks "°ll‘*‘ ujaodA o] 43 2(10.9mg. 11.
8mg, 10.5mg) Bt Btor} 19940l Hargl dlx
FojAe] AE AH(27.0mgH 33.0mg) (Black ¥
1994) Brke Aok zei & A5 g dakiel A
T EFFEE 14.2%2 A e A" (As
51 - Wil 1993), SHU(EEA - o] 1992). 7
Foi(o]78] 5 1997) e AR F58(42 96
%, 11.2%, 11.7%) 8t} %om 244 «4(14.0
%)= B]5:8 AfE BY3(Rybo 5 1985), v|=
(Pilch & Senti 1984)0j\} &2 (Galan 5 1985) 9]
71471 o4de HE 48 (7 16.6%. 16.0%) B}
St} olefdt A B Aol ik A8
dAloZ QlEte] 714d7] QAR B& HE F+8
Hojglon, 3 & HE 4 AF
]‘4 a5 Az 719)7] AR B F
Holi gt}
Y 5-(1994) balance studyﬂ 0|3k £-2]
12 ool Ao Zi o] EE HUsldleu,
oA Ao|gtel AR FEge 40.7%9) v,
il Hole] HE FFES 144%% B1
%lt’r. T A BHYLRE o] &3l YAty
< 971% Whittaker 5(1991)2 ¢JAl
37101]1: 10% olate] &S Ho|thr} il Lrlel
£ 30%7HX) 7187 % dvkan shoh. $elvete] 7

_Q xﬂ_x_up

4y do o =2 rir
z ﬂﬂﬂﬂﬂﬂﬁfﬁ-f-‘iolﬂi
N

oy mt
i

0%
m“'

A

oL
i3
nqo

n.l.u

fo et > o ¢
w

L)
MT
ol
).
O

Table 4. Availability and absorbable amount of iron of pregnant women calculated according to Monsen's method

Iron intake(mg/day)

Absorbable amount of iron(mg/day)

Availability of iron(%)

Heme iron 0.94( 5.5) 0.34( 14.0) 36.2
Nonheme iron 16.02( 94.5) 2.08( 86.0) 13.0
Total iron 16.96(100.0) 2.42(100.0) . 14.2
() : percentage

Table 5. Comparison of daily iron intake and its availability in adult women

Published Subject Numl?er of ‘ Iron Absorbed Ava‘ilability
year subject intake(mg) iron(mg) of iron(%)

This study Korean pregnant women 144 17.0 2.42 14.2
1997 Korean female college students 76 13.2 1.27 9.6
1994 Mexican women 71 27.0 1.30 4.8
1994 Mexican women 33.0 1.20 36
1993 Korean female college students 96 13.2 1.48 11.2
1992 Korean female college students 99 21.3 2,49 11.7
1985 French female students 476 10.9 1.74 16.0
1985 Swedish women 148 11.8 1.65 14.0
1984 American women 10.5 1.74 16.6




58 - b0 HE AFe F5E, dFAAY

- @A B ooforp ek A A A|(dhod oFst3]
1995). ¢iabgte] HE gl tidt S A1Atge
ol

AE F4&S(HAA ] Fre

& =]¢] balan-
ce study AIH(H% a‘ 55 1994) 1 9]29] jsotopes
o] &3 Whittaker 5 1991) Y4titel EF E5&E

Yo e Bolwu, ol HA EAY zle] ¥rt
ol g} ¥ Fpol Yk = Vgl 4 }ﬂ"]("ﬂ o
WA HER C B)e dE @S
Rnow yeoltt ¢

200 7% QAR ;
A o

vt QbR fs Aete Ay AgEe A4 ¢
8t 7] 22127} AA]Eo]ok 3 Aot
B g)akrbEe] MPF, HlEN] C 5o HBEE

1
gdelate] 71U 415wkl Table 6ol A| A= o] lTt.

MPF 4322 44(51.02g). %4(40.54g), o} A4+
(35.299)9] o wekon), HER CE HHoRY

E] 49.28+99.0mge ¥t bF & M W 42
AHskg om vmA| 37 HAERE b5 (35~
39mg)e Fral AUTH HE FF IRk F A
Heko- obAIAHT1.05me) & Alstae wf 7 s
FrAFSHAI(79~8Tmg) MHeka AT of={7k AaE
A7 Warel ofdjAiel Axte} HlmapH, oA}

Table 6. Intakes of MPF, vitamin C and total enhancing
factor of pregnant women by meal
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Table 7. Scores of food(containing iron) frequency test by
food group

Food Groups  Maximum Score  Mean+S.D. Yo

Totl Meats 42 (6  677% 366 161
Vitamin C ; . ;
Meal MPF(g) g) enhancing Fishes 84 (12) 1132+ 6.09 135
‘ & factor Eggs 14 (2) 443+ 245 316
Breakfast 35294 57.64 3576+ 28.77 71.05+ 65.03 . ,
Milk and its 28 (4 1153+ 482 412
Lunch 40.54+ 81.11 38.56+ 3696 79.10+ 90.09 products = '
Dinner  51.02+ 66.67 3595+ 4247 8697+ 80.45 Vagetables 49 (7) 1541+ 719 315
Snack 9.04+ 4229 4928+ 99.0 867811278 Total 217 (31) 4946+18.03 228
Total 1359 +125.7 1595 +107.7 331.6 +1639 Yo : Acquired score to maximum score
Total enhancing factor=MPF(g)+ Vitamin C(mg) () : Number of foods included each food group
Table 8. Correlation coefficients between food frequency test scores and variables related to iron intakes
Frequency score of
Meats Fishes Eggs Milks Vegetables Total
Total iron intake 0314 0.060 0.092 0.014 0.098 0.147
Total iron intake/1000kcal 0.209 0.207 0.300 0.168 0.504* 0.441*
Heme iron intake 0.265 ~0.060 0.106 0.051 0.137 0.116
Total available iron 0.281 - 0.049 0.105 0.016 0.127 0.110
Availability of dietary iron 0.443* 0.140 0.151 -0.286 0.332 0.252

*p<0.05
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Table 9. Nutrition knowledge test score of pregnant wo-
men
Maximum % of
Content Score correct
Score
answers
General nutrition 7 447+1.18" 638
Nutrrition in pregnancy 6 4224120 703
Anemiz in pregnancy 7 4.07+1.49 58.1
Total 20 12.76+2.66 63.8
1) Mean £S.D.
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Table 10. Percentage of correct answer by items of nutrition knowledge test

ltem number Content % of correct answer
i Food group that has large amounts of protein and riboflavin 60.9
2 Nutrient related to hemoglobin formation 59.8
3 Food that related to the formation of muscle and blood 97.7
4 Basic food groups 77.0
5 Nutrient that has the most energy 35.6
6 Route of extra vitamin C in the diet 74.7
7 Food that has the most fiber 41.4
8 Outcome of malnutrition during pregnancy 81.6
9 Adequate weight gain during pregnancy 70.1
10 Change of blood volume in pregnancy 28.7
1 Diet therapy in eclampsia 75.9
12 Prohibited foods during pregnancy 81.6
13 Cause of sudden weight gain and edema in pregnancy 83.9
14 Recommended diet for anemic pregnant women 72.4
15 Foods enhancing iron absorption in pregnancy 28.7
16 Recommended food for anemic pregnant women 67.8
17 Syptoms of anemia 65.5
18 Use of iron supplement during pregnancy 87.4
19 About “iron” 50.6
20 Adequate menu for anemic pregnant women 34.5
Total 63.8
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Table 11. Correlation coefficients between nutrition knowledge test scores and variables related to iron intake

Nutrition Knowledge . o L

. General nutrition  Nutrition in pregnancy  Anemia in pregnancy  Total score
Variables
Total iron intake 0.072 0.184 0.212 0.215
Total iron intake/1000kcal -0.338 0.102 -0.078 -0.149
Heme iron intke 0.175 0.245 0.177 0.257
Total available iron 0.229 0.245 0.199 0.292
Availability of dietary iron 0.476* 0.149 0.183 0.351*

*p <0.05
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