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

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

ABSTRACT

Pregnant women in South Korea are a highly risk group for iron deficiency anemia. Previous studies indicated that
the 24-hour recall method was insensitive in distinguishing iron deficiency anemic women from normal women. This
method is also impractical to when used at community health centers where no public health dietitians are employed.
The objective of this study was to develop a convenient tool to evaluate the usual iron (Fe) intake of pregnant women.
The study participants were 115 pregnant women (age 23 to 37 years) at gestational stage of 13 to 24 weeks. Anemic
subjects were classified on the basis of their serum ferritin <12.0 zg/L and hemoglobin < 12.0 g/dL levels. Food freq-
uency questionnaires with 46, 29, and 15 commonly consumed food items were used to measure the usual intake of
iron of the subjects. Hemoglobin and serum ferritin were measured from fasting blood samples. Nutrients intake was
assessed on three consecutive days using the 24-hour recall method and the food record method. The iron index score
calculated using the food frequency method showed a significantly positive correlation with iron intake for the three
days dietary intake. The iron index showed a significantly difference (p <0.05) between the normal and anemic groups.
However, there was no significant difference in the iron intake between the anemic and the normal women as measured
by the 24-hour recall and food record method. Our study indicated that the 29-food items questionnaire could be used

as a screening tool to identify poor dietary intake of iron. (Korean J Community Nutrition 8(2) : 160~170,2003)
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Table 1. General characteristics of normal and anemic pre-
gnant women by serum feritin< 12 ¢ g/l and hemoglobin <12

g/dL

Variables Normal Anemia Total
(n=29) (n=25) {n=54)
Age (years) 286 +274 289 289 288 *273
Gestationalage ., o 145 170 +182 168 +173
(wks) :
Prepregnancy o4 1+ 421 1403 + 491 1597 + 4.44
height (cm)
Prepregnancy 5,0 4 400 49.4 + 445 50.8 + 5.68
weight (kg)
Wf;g')" INCrease 5 48+ 275 289 +220 279 % 2.5]
BMI 204 +£272° 193 172 199 +237

Values are mean * SD, *: p<0.1
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Table 2. Fe status of subjects as measured by biochemical in-
dices

i
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variables Normal Anemia Total
(n=29) (h=25) (n=>54)
Hemogicbin 1) (. 055" 113 + 054 121+ 083
(g/dl)
Hematocrit (%) 36.4 + 2257 342 + 211 355% 235
Fermtin (¢ g/L) 381 +£2217 660+ 216 237 x227
Transferrin 2741 + 428" 3286 *39.3 2988 495
(zg/dl)

Values are mean * SD, #*: p<0.001

#2= 22 12.1 g/dl, 35.5%,

ggol - &A1 - 163

Shot] 24 4 b WES T W) SAsted ohe
& &ME AT

Table 3& B FALE B8 QAlFEo] AF B HF
ol®A 1 serving size%® ﬁ%i"’ok 152 46F A1ES
ZAoz 1x407 ‘i’l“%?i‘ﬂ AZMY W RARR|oH

Table 4= MONSEN? EF& 74]’1‘} 3+ (Mosen &
1979)& ol&3t 46F<] Z? 158 A % 84, v
g3, vel C, E5HS AES Holtk Table 5= 3
Az AA} A3 ZAE TN AHWET} 65% OVdolA
U 13 43%E 2AZ g9 AR 39 43 A7
S HEo2N AEA JF 17&“6}11 U2 HEo"
20%¢ AAs ERiA UE $AE ARAHUE A
Fx|o|n] Table 6& o] HEAE © %6}04 AREHE A
F3lal7] sl 13 A3 Bo] HE A3 7odshk= ¥
To wt v o8 e 13 AFHARSE JEeR ol
BE ooz FEUT HFHRIT] JolME Wi, F 3
3 o), F 1~23] o], 3t ol 1¥ Ax, A ¢ He
Oz FEA MRS 22 vEbd Z0lt) Table 72
o AEAE EIANY F USR] 9F-F Lotrr)
A& 1570 EFog thA] hEdt Zojtt. 167) 2Re=R
&3 WEA = 29%F FFolA 1655 ¥ Aol ol
46%F £ FolA BEo] £ FUNEA FEA AF
7 FEAF J9TE FE thaH| AES AFE 8o
15%-& AdEsiqich

Table 82 3Uzte] ARAAFH FRAAWIETE
Ztelgl ABRAE VR AeE ZF WFE el EF
r =0.5013e ARBAE JepeH FAFCE p<0.001
oA folatint. ¢ AFe] FFHE 46F, 29%, 15
Zog 39e o Zt whog AEd AAE 79| Y
AE 25 r=0.8 oJAe]Artk Pietinen 5(1988a, 1988b)
9 ATolA 44749} 27370 o] BEoZ THE HF
AFHHE ZARE 73 ZALE AN 23 Fbe]
Hold B A FRE AL F ANeH =T AT,
H 4R e pEdithd 1 ojee] 34 ¢45E EieH o
= YR 1 2AK e digt 2859 F¥o] oA7|
7o Ao ZHEHRAY, Willett (1994) = AEFESE &
7FIAY B ARSI Ao] B e AFAHNE
ZAAE weEd QlojA &3t 18 34 gt Ba
gk o)Ay AAF ARE Y5 7 AFFERTE= 4

E4F9 4¢E A3 JAT & Ue JEHEAL B
2 AE AEFEo] desitkn At vk wepd
olgjgt AYPATAEY ATAAE EdE ¥} A7,
B, AZELHNNE AR Y B34S e B3E W



164 - A¥ U APASe EE A% 2394 =7

Table 3. Fe intake frequency questionnaire with 46 food items

amount of intake / each Frequency
Food Standard Below Average Above Every day 3times / 1-2fimes/ once / none
wk wk month

Beef liver 1dish/70 g
Granulated ark shell / 1dish/70 g

marsh clam
Oyster 1dish/70 g
Beef épieces (roast)
Hamburger 1
Blue crab Thead/100 g
Squash 1/3cup 70 g
Pork 6 pieces (roast)
Warty sea squirt 1 dish/70 g
Hard-shelled mussel 1/2cup70g
Egg 1
Soon-dae 1 dish
Rice cake soup 1 bowl
Shepherd's purse 1/3cup70g
Radish leaves 1/3cup70g
Sea lettuce 1/3cup70g
Anchovy medium 15 heads
Ggan Bon

ggchinesegnoodle) 1 bowl
Fish (mackerel, hair tail,  piece 70 g

pacific saury)
Soybean curd residue 1/2cup70g
Mug wort 1/3cup70g
Perilla leaf 6 leaves
Dried radish cubes 1/2cup70g
Leek 1/3cup70g
Spinach 1/3cup 70 g
Chicken 1 piece70g
Pizza 1 piece
Strawbermry medium 12
Sea tangle 1/2dish70 g
Pumpkin poridge 1 bowl
Doraiji 1dish70 g
Water drop wort 1/3cup70g
Black bean paster noodle 1 bowl
Loaf bread 3 pieces 100 g
Soybean curd 1/570¢g
Soybean (black/yellow) 27510g
Lettuce (seasoned 8leaves/1TS

soybean paste)
Oyster mushroom 1/2 dish
Sea mustard 1/2dish70 g
Potato 1/50¢9
Orange juice lcup
Squid 1/3head 70 g
Carrot 1dish/70 g
Cooked rice with 30%

barley Tbowl
Mandarin 1
Red bean 218/ 10 g

Values are mean *+ SD, *»*: p<0.001



Table 4. Fe content, absorption rate in 46 food items
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Food Standard Fe content HemFe  \O¢ viig ~ Fe obsortion
hem-Fe rate
Beef liver 1dish/70 g 7.1 2.84 4.26 12 0.78
Granulated ark shell/marsh clam 1dish/70 g 5.53 2.21 3.12 1.4 0.66
Oyster 1dish/70 g 5.1 2.04 3.06 2 0.62
Beef épieces (roast) 4.4 1.76 2.64 0 0.53
Hambu-ger 1 4.1 1.64 2.46 2 0.5
Blue crab 1Thead/100 g 35 1.4 2.1 0.48 0.43
Squash 1/3cup/70 g 6.4 0 6.4 25.2 0.32
Pork épieces (roast) 1.6 0.64 0.96 0 0.3
Warty sea squirt 1dish/70 g 22 0.88 1.32 1.6 0.27
Hard-shelled mussel 1/2cup/70 g 1.96 0.78 1.18 2.1 0.24
Egg 1 1.8 0.72 1.08 0 0.22
Soon-dae 1dish 1.7 0.68 1.02 2.3 0.21
Rice cake soup Tbowl 1.75 0.07 0.105 1.7 0.21
Shepherd's purse 1/3cup/70 g 3.6 0 3.6 52 0.18
Radish leaves 1/3cup/70 g 10.2 0 10.2 0 0.7
Sea lettuce 1/3cup70g 55 0 5.5 9.1 0.17
Anchovy medium 15heads/20 g 0.15 0.06 0.009 0 0.17
Ggam Bong (chinese noodle) Thowl 3.19 0.128 1.914 26.7 0.16
Fish (mackerel, hair tail, pacific saury) Ipiece/70 g 1.2 0.48 0.72 0 0.15
Soybean curd residue 1/2cup70g 4.6 0 4.6 0 0.14
Mug wort 1/3cup70g 4.2 0 4.2 15.4 0.13
Perilla leaf bleaves 2.6 0 2.6 4.3 0.13
Dried radish cubes 1/2cup 70 g 2.31 0 2.31 24.5 0.12
Leek 1/3cup 70 g 2.0 0 20 28.7 0.1
Spinach 1/3cup70g 1.8 0 1.8 45.5 0.1
Chicken ipiece 70 g 0.7 0.28 0.42 1.4 0.0854
Pizza 1piece 0.7 0.28 0.42 2 0.0854
Strawberry medium 12 08 0 0.8 124 0.06
Sea targte 1/2dish 70 g 1.7 0 1.7 9.8 0.05
Pumpkin porridge Thowl 1.81 0 1.81 0 0.05
Doraiji 1dish 70 g 1.5 0 1.5 8.4 0.05
Water dropwort 1/3cup70g 1.4 0 1.4 7 0.04
Black bean paste noodle Tbowl 1.27 0 1.27 19 0.04
Loaf bread 3pieces 100 g 0.9 0 0.9 0 0.04
Soybecn curd 1/5piece 70 g 1.1 0 1.1 0 0.03
Soybecn (black/yellow) 21S10g 1.1 0 1.1 0 0.03
Lettuce (seasoned soybean paste) 8leaves/1TS 0.88 0 0.88 12.8 0.03
Oyster mushroom 1/2dish 0.84 0 0.84 2.1 0.03
Sea mustard 1/2dish 70 g 1.05 0 1.05 11.2 0.03
Potato 1/50g 0.8 0 0.8 0.8 0.03
Crange: juice lcup 0.4 0 0.4 0.4 0.03
Squid 1/3head 70 g 0.21 0.084 0.126 1.4 0.026
Carrot 1dish/70 g 0.5 0 0.5 42 0.02
Cook rice eith 30% barley Tbowl 0.71 0 0.71 0 0.02
Mandarin 1 0.4 0 0.4 35 0.02
Red bean 215/10 g 0.52 0 0.52 0 0.016

B A7dME BY QHgoz ARIPIHE Bk
A 2 @] 222902 Table 69 20 A1E8E2) HEA)
& AMgEHe WRle] 7V Hgsitkn BTk Table 9
o o] URAE olgle] BEHANSTE VEHGL o)
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o FEAH AR vasigls o 4TS 888, WE
T TL72 FAHLE fod Aot AT BEAA
= AT 2.15, WEFE 1.632
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Table 5. Fe intake frequency questionnaire with 29 food items

Amount of infake/each Frequency
Food Standard Below Average Above Ec\’/g;y 3h$f s/ fi mts?wk 212?13{ None
Granulated ark shell/marsh clam 1dish
Oyster 1dish
Beef épieces (roast)
Hamburger 1
Pork épieces (roast)
Egg 1 (medium)
Radish leaves 1/3cup
Sea lettuce 1/3cup
Anchovy 15heads (medium)
Fish L . Ipiece
{mackerel, hair tail, pacific saury)
Perilia leaf éleaves
Leek 1/3cup
Spinach 1/3cup
Chicken Ipiece
Pizza Ipiece
Strawberry 12 (medium)
Doraji tdish
Water dropwort 1/3cup
Black bean paste noodle / Ibowl
Ggam Bong (chinese noodle)
Loaf bred 3pieces
Soybean curd 1/5piece
Soybean (black/yellow) 218
Lettuce (seasoned soybean paste) 8leaves/1TS
Sea mustard/sea tangle 1/2dish
Potato 1 (medium)
Oronge juice Ycup
Squid 1/3head
Carrot 1dish
Mandarin 1 (medium)

Values are mean = SD, **: p<0.001

2 QA FAZRLE {3t A7} ATk T2t 243
3T 7129l o A QB AdTol 11.4 mg,
7ol 10.6 mglE WA HE AHBo] *ste
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2 3 Al B d AdFPe] 14.1 mgoliok =3 A
Y ALES YAHRe] HE 4HAFES 145 mg (Ahn
T 1996)0]9 3 Kim & Lee (1998) 8] ZAloM= HE
o] Ad#H%o) 16.95 mg® = J% ARH] 56.5%°]
Aok & A7l HE E AHFL 11.0 mgl® ¥
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o2 w¥l

2 A7elA BE AHF A oA AR o
gt AT W8T 7 Al AE AFHFY AWt o
2A Jebd 21 B $ e 2448 33 7159
off ogt HE MBS AT WL 2ol7} AN
out AFAFRIEN g BEHFHFS 7 ALl A
o7} AR 2421t B3 715 A& R HAF
o] F &zl )7t Yt AT yehd AL 24412
st 2ol dA el tig AHZ 2APt 7HAE @
oA olg Zog Bt B U3k 2443 YA
Ay B AF 9 42 A% A 288
T AT PHOIEE Ji1Y AN AHY RAlE F
233)tH(Chang 5 2001). Wehr 24412F 34bHou 7]



Toble é. Calculation basis of Fe intake
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0.5 1 1.5 5 3 2 1
val o Fe Amount of intake/each Frequency
Food standard  VitC absorption Every 3times/ 1-2  Once/
ue content rate Below Average Above day wk  times/wk month None
4 Granulated ark shell/ 1diish 14 553 0.66
ma-sh clom
4 Oyster 1dish 2 5.1 0.62
4 Beef épieces 4.4 0.53
(roast)

4 Hamburger 1 2 4.1 0.5
3 Pork épieces 1.6 0.3
(roast)

. 1
3 Egg (medium) 1.8 0.22
2 Radish leaves 1/3cup 10.2 0.17
2 Seaiettuce 1/3cup 9.1 5.5 0.17
" 15heads
2 Anchovy (medium) 0.15 0.17
2 Fish Ipiece 1.2 0.15
2 Perilla leaf bleaves 43 246 0.3
2 leek 1/3cup 287 20 0.1
2 Spinach 1/3cup  45.5 1.8 0.1
2z Chicken 1piece 14 07 0.09
z Pizza 1piece 2 0.7 0.09
12
1 Strawberry (medium) 124 0.8 0.06
1 Doraiji 1dish 8.4 1.5 0.05
1 Water dropwort 1/3cup 7 1.4 0.04
black bean paste
1 noodle/GgamBong Tbowl 19 1.27 0.04
(chinese noodle)
1 Loaf bread 3pieces 0.9 0.04
I Soybean curd 1/5piece 1.1 0.03
Soybean
] (black/yellow) s 11 0.03
: Lettuce (seasoned  8ieaves/ 128 088 0.03
soybiean paste) 1TS
j Seamustard/ 1/2dish 112 105 003
sea tangle
1
| Potatc (medium) 08 18 0.03
1 Orange juice Tcup 04 04 0.03
1 Squid 1/3head 1.4 021 0.03
1 Carrot 1dish 42 0.5 0.02
1 Mandarin ‘. 35 0.4 0.02
3 (medium)
“otal

Result <65: Deficiency
05--100: Marginat
2100: Good

U o8 FALNAM 3179 HAlof i 28I} obF
2 Fgsht 2xl2kE, & Al AoiA mjUe] HFAH
#o] MFho] AX 9l of ®lo|2 s sj1e] HFA Y
HAE AF8] & & Yok Ro] A F¥: A
Heg SA) 2412 B0l 7153 S AMske B¢

Ueh K= 7iQIulY) #olE redtad 2ARNSE 5He
24 a3 4= K Gibson 1990). Chung 5(1992)
9] Ao 7Yz Sl ot AR AA 4FH
ZFate] A 0.97F 57] fst Hage] e zARIS
T ARo] 14.8UE YETh o]MY 2ARISFE 5YL
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Table 7. Simplified Fe intake frequency questionnaire

Frequency
Food Standard
everyday  3times/wk 1-2times/wk once/month none

Beef liver 1dish
Oyster 1dish
Beef épieces (roast)
Hamburger 1
Blue crab Thead
Pork épieces (roast)
Egg 1 (medium)
Fish (mackerel, hair tail, pacific saury) lpeice
Spinach 1/3cup
Chicken Ipiece
Pizza 1piece
Soybean curd 1/5piece
Soybean (black/yellow) 21§
Potato 1 (medium)
Squid 1/3head

Table 8. Correlation among Fe intake evaluation methods

Variables Fe record Fe index (46 items) Fe index (29 items) Fe index (15 items)
Fe record 1.000
Fe index (46 items) 0.518" 1.000
Fe index (29 items) 0.538 0574 1.000
Fe index (15 items) 0.523’ 0.810° 0.864' 1.000

Table 9. Comparison of Fe index total score and fe intake by
food record in anemic and normal pregnant women

Variables Normal Anemia Total
Feindexscore 888 *21.1" 71.7 +17.3 843 230
Fe index level 215+ 047" 1.63* 0.60 096+ 074
Feintake (mg)" 11.4 + 325106 = 3.14 11.0 + 3.19

Values are mean*$D, *: p <0.05
1) This values are from average intake of 1day 24-hour recall
and 2 days food record.
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Table 10. Results of Logistic regression to classify anemia by Fe index total score

—2 Log Likelihood = 53.085

R square =0.224

chi-square = 8.205 p-Value = 0.0042, Overdll Classification ratio = 66.67%
Variable B SE Wald p-Value Odds
(constant) 3.5818 0.0198 6.1140 0.0230
Fe index -0.0489 0.0198 6.114 0.0134 0.9523
Table 11. Results of Logistic regression to classify anemia by Fe index level
—-2 Log Likelihood = 54.399 R square =0.191

chi-square = 6.891 p-Value =0.087 Overall Classification ratio = 66.67%
Variable B SE Wald p-Value Odds
(constant) 2.1079 1.0449 4.0696 0.0437
Fe index level —1.2821 0.5362 5.7170 0.0168 0.2775

Table 12. Vaiidity of cut-off point to diagnose Fe deficiency by the total score of Fe index

Cit-off point Sensitivity

Specificity

False positive False negative

<65 66.7

66.7

333 333

A3 AP 2ulEA BFE BEZA 66.7%=
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