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A Screening Tool for Identifying High-Risk Pregnant Women of
Fe Deficiency Anemia : Process |

Jung-A Park', Jin-Sook Yoon
Department of Food & Nutrition, Keimyung University, Taegu, Korea

ABSTRACT

Iron deficiency anemia is a worldwide public health problem relevant to unsound nutritional practice. While the prevalence of
iron deficiency anemia is very common among pregnant women, appropriate nutritional service programs to improve the iron
status are lacking in Korea. In an attempt to develop a nutritional screening tool to separate the high-risk subjects of iron
deficiency, we carried out a nutritional survey for 115 Korean pregnant women whose gestational age ranged from 13 to 24
weeks. Each subject was interviewed with questionnaires for general characteristics and dietary habits. Food intake was measured
by 24-hour recall method and 2 day record. Fasting blood was drawn for measuring hemoglobin and serum ferritin. It appeared
that half of the pregnant women belonged to the anemia group and had insufficient dietary habits to provide adequate amounts
of dietary iron. The first gravida and the working women had betier hematological iron indicators than the second or more
gravida and the housewives. It also appeared that women who had bigger family size and lower BMI in pre-pregnancy had
poorer iron status. Among the food consumption habits, fruit dependert dietary habit was related to poor iron status.
Sufficiently consumed green leafy vegetable and appropriate amount of food before morning sickness were positve factors of
iron status. Our results indicated that parity, BMI, current job, family size, food habits including consumption of fruits, green &
vellow vegetables, and food habits before the onset of morning sickness are significant factors to contribute the Fe deficiency
anemia during pregnancy. (Korean J Community Nutrition 6(5) : 734 ~743, 2001)
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Table 1. Demographic characteristics of subjects

Variable Subjects(n = 115)
o A Agelyr) 285 £+ 29
a?gm xl EE} Gestational age(wk) 16.8 *+ 2.3
Prepregnancy weighttkg) 51.7 % 6.1
1, gAEe HE FOYEY HHA0! Prepregnancy heighticm) 158.3 + 147
=~ ALRHE O] OIHIZIO| EAY BMI 202 = 29
1) Mg RS MR 2 Weight increase(kg) 276 £ 251
ZAFARVE ] Qe A EAJL Table 13 2th ZAMH  values are mean + SD
Table 2. Anthropometric characteristics of normal and anemic pregnant women by hemoglobin and ferritin levels
. Hemoglobin Ferritin
Variable p-value p-value
Normal(n = 44) Anemia(n = 56) Normal(n = 66) Anemialn = 47)
BMI 20.6 + 2.58 19.7 £ 1.85 * 203 + 2.22 200 £ 2.13 NS
Gestationa!l age(wk) 16.7 + 1.73 16.9 + 1.93 NS 169 + 2.04 17.0 £ 1.87 NS
Weight increase(kg) 2.78 + 2.44 242 + 233 NS 247 + 2.57 3.01 = 2.08 NS

Values are mean *+ SD *:p < 0.05

NS : Not Significant



Table 3. General characteristics of normal and anemic pregnant
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Table 4. General characteristics of normal and anemic pregnant wom-

women by serum ferritin level N(%)  en by serum ferritin < 12ug/l and hemoglobin < 12.0g/dL N(%)
Variable Normal(N = 66) Anemia(N = 47) Variable Normal(N = 29) Anemia(N = 25)
Education level Education level
Elementary school - - Elementary school - -
Middle school - 1(2.10) Middle school - 1(4.00)
High school 32(48.5) 24(51.1) High school 11(37.9) 14(56.0)
College or more 34(51.5) 22(46.8) College or more 18(62.1) 10(40.0)
Occupation Occupation
Yes 11(16.7) 7(14.9) Yes 7(24.1) 3(12.0)
No 55(83.3) 40(85.1) No 22(75.9) - 22(88.0)
Yearly Mean Income Yearly Mean Income
(unit : ten thousand won) {unit : ten thousand won)
Below 1200 9(13.6) 5(11.6) Below 1200 3(10.3) 4(16.7)
1200 - 2400 41(62.1) 27(62.8) 1200 - 2400 18(62.1) 15(62.5)
2400 - 3600 14(21.2) 10(23.3) 2400 - 3600 6(20.7) 4(16.7)
Above 3600 2( 3.00) 1(2.30) Above 3600 2(6.90) 1(4.20)
Food Cost Food Cost
(unit : ten thousand won) (unit : ten thousand won)
Below 10 1(1.50) 1(2.20) Below 10 - 1(4.00)
10 - 20 14(21.2) 9(19.6) 10 - 20 8(27.6) 5(20.0)
20 - 30 25(37.9) 19(41.3) 20 - 30 12(41.9) 11(44.0)
Above 30 26(39.4) 17(37.0) Above 30 9(31.0) 8(32.0)
Fe Supplement Fe supplement
No 51(77.3) 33(71.7) No 26(89.7) 17(68.0)
Yes 15(22.7) 13(28.3) Yes 3(10.3) 8(32.0)
Oral Pills Oral Pills
Yes 10(15.4) 2(4.30) Yes 3(10.3) -
No 55(84.6) 44(95.7) No 26(89.7) 25(100.0)
Amount of food before Amount of food before
morning sickness morning sickness
Plenty 13(20.0* 4(8.50) Plenty 9(32.1) -
Normal 44(67.7) 35(74.5) Normal 16(57.1) 20(80.0)
Little 8(12.3) 8(17.0) Little 3(10.7) 5(20.0)
*:p <005
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Table 5. Comparison of food habits in normal and anemic pregnant women by hemcglobin and ferritin levels N(%)
Variable Hemoglobin Ferritin
Normal Anemia Normal Anemia

Have regular breakfast

Yes 19(43.2) 26(46.4) 33(50.0) 21(44.7)

No 25(56.8) 30(53.6) 33(50.0) 26(55.3)
Have balanced meals

Yes 20(45.5) 20(35.7) 25(37.9) 22(46.8)

No 24(54.5) 36(64.3) 41(62.1) 25(53.2)
Consider food combination

Yes 11425.0) 14(25.0) 17(25.8) 12(25.5)

No 33(75.0) 42(75.0) 49(74.2) 35(74.5)
Have green & vyellow vegetables daily

Yes 14(31.8) 14(25.0) 18(27.3) 14(29.8)

No 30(68.2) 42(75.0) 48(72.7) 33(70.2)
Have fruits daily

Yes 31(70.5) 48(85.7)** 54(81.8) 38(80.9)

No 13(29.5) 8(14.3) 12(18.2) 9(19.1)
Have light colored vegetables daily

Yes 12(27.9) 16(28.6) 18(27.7) 13(27.7)

No 31(72.1) 40(71.4) 47(72.3) 34(72.3)
Have meat, fish, egg, soybean more than twice everyday

Yes 28(63.6) 32(58.2) 42(63.6) 30(65.2)

No 16(36.4) 23(41.8) 24(36.4) 16(34.8)
Have milk daily

Yes 22(50.0) 30(53.6) 34(51.5) 27(57.4)

No 22(50.0) 26{46.4) 32(48.5) 20(42.6)
Have seaweed more than 4 times weekly

Yes 24(54.5) 34(61.8) 32(49.2) 33(70.2)*

No 20(45.5) 21(38.2) 33(50.8) 14(29.8)
Unbalanced diet

Yes 10(22.7) 20(36.4) 45(69.2) 32(68.1)

No 34(77.3) - 35(63.6) 20(30.8) 15(31.9)
Have drinking or smoking habits

Yes 2(4.50) 1(1.80) 3(4.50) -

No 42(95.5) 35(98.2) 63(95.5) 47(100)
*:p <0.05 #:p <001
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Table 6. Nutrient intake of normal and anemic pregnant women as classified by hemoglobin and ferritin levels
Variable Hemoglobin Ferritin
Normal(n = 44) Anemia(n = 56) Normal(n = 66) Anemia(n = 47)
Energy(kcal) 1627.7 + 328.6 1647.7 + 4136 16226 + 3963 1665.6 + 3543
Protein(g) 748 + 805 639 + 189 712 = 676 638 *+ 18.0
Fat(g) 409 + 134 402 = 140 403 + 136 425 + 135
CHO(g) 2778 + 1474 2711 = 1149 2688 + 128.1 2726 + 1186
Fiber(g) 537 + 2.24 551 & 2.00 5,53+ 233 5.39+ 1.88
Ash(mg) 194 + 7.72 18.7 % 5.90 193 =+ 7.90 191 &+ 5.79
Ca(mg) 517.6 + 220.8 536.2 + 210.8 546.3 + 323.8 5288 + 2194
P(mg) 9753 + 2810 10145 + 3004 1007.1 + 319.2 1009.7 = 3104
Fe(mg) 103 =+ 3.20 108 =+ 3.65 1.1 = 3.67* 9.66 £ 3.01
Na(mg) 3911.0 +£1566.1 43719 £2933.9 4432.2 +2961.2 3951.8 +£1377.1
K(mg) 24809 + 844.7 25474 £ 7733 2546.7 £+ 8493 2475.0 £ 7553
Vit A(RE) 767.4 + 4153 738.2 + 3735 792.3 + 408.3 723.7 + 3580
Vit B,(mg) 1.04 + 0.29 017 = 0.47 1.09 + 0.35 1.16 + 0.47
Vit B,(mg) 1.03 = 0.69 1.05+ 0.54 1.08 = 0.68 0.99 + 041
Niacin(rﬁg) 129 + 4.2 140 + 6.00 132 + 4.80 142 + 5.80
Vit C(mg) 1195 + 67.1 1339 + 814 1135 + 58.1 1388 + 88.1
Values are mean + SD
*:p <001
Table 7. Nutrient intake as % RDA of normal and anemic pregnant women by hemoglobinn and ferritin levels
Hemoglobin Ferritin
Variable - p-value - p-value
Normal(n = 44) Anemia(n = 56) Normal(n = 56) Anemia(n = 47)
Energy 758 + 15.6 76.8 + 19.2 NS 75.7 = 18.6 775t 164 NS
Protein 74.8 + 80.5 639+ 189 NS 859 + 27.1 854+ 238 NS
Ca 52.7 + 22.1 542+ 210 NS 55.8 + 23.2 532+ 218 NS
P 97.7 + 28.1 1026 + 29.8 NS 102.0 = 320 101.6 + 30.8 NS
Fe 40.0 + 139 411+ 144 NS 42,1+ 155 393+ 144 NS
Vit A 109.6 + 59.3 1058 + 527 NS 113.1 £ 584 1039+ 50.3 NS
Vit B, 74.7 £ 23.1 845+ 339 NS 79.3 + 26.2 83.2 x 336 NS
Vit B, 65.2 4 23.1 68.5 £ 28.6 NS 67.5 + 249 73.7 £ 459 NS
Niacin 92.3 + 30.2 1004 + 42.7 NS 95.0 + 344 101.2 £ 411 NS
Vit C 1726 + 94.9 193.0 + 1155 NS 165.6 + 82.4 198.0 £ 125.4 NS
Values are mean £ SD
NS : Not Significant
Table 8. Variable selection affecting serum ferritin by multiple regression analysis for all subjects(Enter Method)
Multiple R = 0.407 R square = 0.166 Adjusted R square = 0.044 SE = 19.7975
F = 1.361, p-value = 0.253
Variable B SEB Beta T p-value
(constant) 44371 12.743 3.482 0.001
Parity -11.665 6.209 -0.285 -1.879 0.067
Occupation 13.618 8.773 0.253 1.552 0.128
Fe index 2121 2.987 0.120 0.710 0.482
BMI score 3.146 2.806 0.165 1.121 0.269
Dietary habit score 1.430 1.961 0.121 0.729 0.470
Adult family number -6.040 3.718 -0.261 -1.624 0.112
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Table 9. Logistic regression analysis of general characteristics in anemic and normal pregnant women

-2 Log Likelihood = 63.917

R square = 0.211

chi-square = 9.084,

p-value = 0.0590,

Overall classification ratio = 60.38%

Variable B SE Wald p-value Odds
(constant) 2.5108 3.9290 0.4084 0.5228
BMI score -0.3004 0.1532 3.8440 0.0499 0.7405
Occupation -1.7716 1.0506 2.8438 0.0917 0.1701
Age 0.0528 0.1073 0.2425 0.6224 1.0543
Adult family number 0.8900 0.4951 3.2313 0.0722 2.4352
Table 10. Logistic regression analysis of delivery experience and food habits in anemic and normal pregnant women
-2 Log Likelihood = 20.418 R square = 0.578
chi-square = 14.2, p-value = 0.0477, Overall classification ratio = 80%
Variable B SE Wald p-value Qdds
{constant) -14.9661 7.5193 3.9615 0.0466
Birth weight 2.0181 1.5522 1.6903 0.1936 7.5237
Fe supplement 0.4768 1.4127 0.1139 0.7357 1.6109
Balanced meals 2.3742 1.9069 1.5502 0.2131 10.7427
Green & yellow vegetables -2.9538 1.7461 2.£617 0.0907 0.0521
Fruit 4.6561 2.4397 3.€422 0.0563 105.224
Milk -23713 1.7606 1.8141 0.1780 0.0934
Amount of food before 29158 1.5702 3.4484 0.0633 18.4644

morning sickness
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Table 11. Questionnaires for level | screening of anemic pregnant
women

1. prepregnancy Height__ cm, Weight___ kg, BMI____
BMI < 20 ( ) 0 point
BMI> 20 ( ) 1 point
2. Do you have a job?
No ( ) 0 point
Yes { } 1 point

3. How many adult family members do you live with?

utAol - A& - 741
FFEH7 FEAL. A9 AHAE EUR st A 1A
238y HEEFS Jshd Table 117 2o} & 7
oA M 23Ed AE FI2 TEFOE YRSl
A $HE F =S TN SH FouE Jad
T ik WA B8 FHL 11322 Holqld.
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7] 3t AE F3E & A7 AW EAEAA HEA]
A& W A T 19 FHS Aol Table 129
2t} AAET) widgto] 47 6,864, 5.968ew F £

ol p <0.01 FFNA )& 2po)7} ebgt. Table 132
AT NETg TRk QoA o] =79 B3ES

More two  ( ) 0 point o o o
Two ( ) 1 point AZT Aoz FHEL o] 43g v Ay p<0.01
4. How many parities have you had? T2 67.9%0]0c}. Table 12014 4ol T4 BT
None () 3point X7} 6.850|Q 082 238 =TE @M AT o
Once () Zpomt T oIS BRI FEF 7, 7H Hae FANYT
More twice ( ) 1 point
o8 $F 7EAE Fake Jlo| A stcta Busie.
5. Do you eat green & yellow vegetables everyday? ) - = ]
Yes ( ) 1 point o)z gt 7|EA ol o& YRS F 2F o2 Yru NES
No () 0point & wizA A Ao Y B A BES 29
6. Do you eat fruit everyday? Table 149} o] p <0.01 FEA 67.9%2 Ad&S
Yes ( ) 0 point
No ( ) 1 point HERA.
O Al % B Al B AFA) & O X
7. How much food do you eat before morning sickness? Ay A 294 e AAH deETE Ay
Plenty ( ) 3 point o JejA B d3atEe] Agtsls #A7IEA g g3
Normal ( ) 2 point
Littl 1 int
e ( ) 1 poin Table 12. Comparison of total score from level | screening in nor-
Total score : mal and anemic pregnant women
Result : Total score < 7 Potential anemia Variable Normal Anemia p-value
Total score = 7 Normal Total score 6.86 £ 1.18 596 £ 1.21 0.009
Table 13. Results of Logistic regression to classify anemia by total score
-2 Log Likelihood = 66.071 R Square = 0.170
chi-square = 7.233, p-value = 0.0072, Overall classification ratio = 67.92%
Variable B SE Wald p-value Odds
(constant) 4.0630 0.2663 5.9986 0.0184
Total score -0.6523 0.2663 5.9986 0.0143 0.5208
Table 14. Results of Logistic regression to classify anemia by level of total score
-2 Log Likelihood = 66.357 R Square == 0.164
chi-square = 6.947, p-value = 0.0084, Overall classification ratic = 67.92%
Variable B SE Wald p-value Odds
(constant) -0.8650 0.4215 4.2122 0.0401
Level of total score 1.5010 0.5895 6.4821 0.0109 4.4861

Table 15. Diagnostic statistics for the selected cut off point of the total score

Cut off Sensitivity Specificity

False positive

R Predictive value
False negative

Positive Negative

<70 65.4 704

30.8

346 68.0 67.9
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