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ABSTRACT

To assess the effect of an antenatal nutritional status on pregnancy outcome, especially neonatal birth weight, one-day 24hr-recall
and two-day recording methods for dietary survey and interview for general and obstetric characteristics of each subject were
completed and pregnancy outcome was recorded by phone after delivery. 147 pregnant women attending routinely public health
centers in Ulsan were divided into 1st trimester(n = 36), 2nd trimester(n = 102), 3rd trimester(n = 71) by LMP(Last Menstrual
Period) because some subjects attended repeatedly in different trimester. The subjects were aged 27.9 & 2.9 as mean and the level
of education was senior high school and more. 20.4% of subjects experienced spontaneous abortion and 30.0% experienced induced
abortion in previous pregnancy. Mean intakes of all nutrients excepr ascorbic acid were significantly different bur dietary
composition of energy intakes was not different berween trimester. Mineral intakes of calcium, iron and zinc did not meet the RDA
for pregnant women by gestational age, the mineral status was likely to be severe during pregnancy. The prevalence of adverse
pregnancy outcome was about 20%, which consists of spontaneous abortion(3.4%), caesarian section(15.6%), premature delivery(0.
7%) and still births(0.7%). The mean birth weight of neonates is 3.31kg, the rate of neonatal birth weight below 10th percentile was
8.4% and the rate of low birth weight(< 2.5kg) was 3.1%. By analysis of nutrient factors that influence on the neonatal birth weight
(NBW), iron intake correlated negatively and zinc intake correlated positively with NBW in 1st trimester but fat and iron intakes
correlated with NBW positively in 3rd trimester. Prepregnancy weight, gestational age at delivery and No. of induced abortion had
a positive effects on NBW and No. of spontaneous abortion and the severity of morning sickness had a negative effects on NBW.

(Korean J Nutrition 32(8) : 877~ 886, 1999)
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Table 1. General characteristics of pregnant women
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Variable No. of subjects (%)

Trimester
Tst 36 (17.2)
2nd 102 (48.8)
3rd 71 (34.0)
Age(yr) 27.9£29
22-24 17 (11.6)
25-29 9 (60.5)
30-34 8 (259
35-39 3 (2.0
Education
Elementary school 1(07)
Junior high school 5 (34
Senior high school 105 (71.4)
College or more 33 (22.4)
No answer 3(20
Monthly income(10,000 won)
< 100 3(88
100-199 109 (74.1)
200- 299 2 (15.0)
= 300 1(0.7)
No answer 2014
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Table 2. Obsletric characteristics of pregnant women
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Variable No. of subjects (%)
History of prior pregnancy
Parity 0.74 + 0.54
1st gravida 46 (31.3)
2nd gravida (63.9)
3rd gravida ( 8)
Spontaneous abortion . 0 (20.4)
1st time 27 (18 4)
2nd time 0)
Induced abortion (3D 0)
Tst time 2 (21.8)
2nd time 960
3rd time 2 {1.4)
4th time 1(0.7)
Still births 4 (2.7)
Smoking 0 (@)
Drinking alcohols 7 (48
Morning sickness
None 16 (10.9)
Mild 42 (28.6)
Moderate 61 (41.5)
Severe 22 (15)
Nutrient supplements
lron supplements 12 (8.2)
Multi vit/mineral 27 (18.3)
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Table 3 . Commercially available iron supplements
Brand name Manufacture Cao. Type of iron Contents
Hemo Q Daewaong Iron protein succinylate 800mg 40mg as Fe™?
Ferrumpola Jungwoe Ferric hydroxide 357mg
Ferroba Bukwoang Dried ferrous sulfate 256mg 80mg as Fe’*
Febira Ginyang Dried ferrous 107.2mg
Hermogreen Nogwao Dried ferrous sulfate 310mg
Ferriofa Hanhwa Ferrous heptogluconate 250mg
Santaball capsule Koryo Ferritin extr 155mg
Evetin Gugje Ferritin extr 155mg 20mg as ferritinic Fe**
Hemogin Dugsan Polysaccharide iron complex 130mg

Table 4. Biological factors of pregnant women by trimester

. Trimester Total
Variable
1st (n=36) 2nd (n=102) 3rd (n=71) (n=147)
Gestational age(wk) 9.7 +20 197 = 24 338+t 238 194 +£76
Prepregnancy weight(kg) 526 * 87 53.7 =85 535+ 8.1 534 1 84
Prepregnancy height{cm) 1589 £33 1593 =38 1595 + 3.9 1594 + 39
BMI 208 = 3.3 212 =33 210 £ 2.7 211 32
Weight increase(kg) 094 + 1.33 3.28 = 2.63 10.0 = 3.02 518 + 444

Values are Mean =& 5D. BMI : body mass index
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Table 5. Dietary nutrient intakes and percentages of RDA of pregnant women by trimester

Nutrient Trimester Total P-value
1st 2nd 3rd
Energy(kcal) 1715.7 + 494.0° 19369 + 3386° 2216.2 = 369.6° 19885 + 417.2 0.0000
(79.6 = 23.09 871 £ 15.09 (944 + 15.89 882 = 17.6) (0.0002)
Protein(g) 63.6 + 22.0¢ 723 4+ 16.0° 793 = 219 730 + 199 0.0006
(84.8 £+ 29.49 (96.3 + 21.4Y (105.8 + 29.29) (974 + 26.5) (0.0006)
Animal(g) 293 + 134 336 £ 1397 375 + 18.3° 341 £+ 156 0.0223
Plant(g) 357 £ 12,00 387 + 8.4 418 + 8.2 392 + 9.2 0.0019
(Y%okcal) 149 = 238 150 £ 24 142 £ 22 147 + 24 NS
Fat(g) 395 + 18.3° 439 + 12.5° 51.2 + 16.3° 455 £ 155 0.0004
(Y%okeal) 206 £ 6.2 209 + 44 211 = 45 209 + 48 NS
CHO(g) 2764 = 797 3104 + 603" 3565 + 556° 3194 £ 685 0.0000
(Yokcal) 645 = 79 641 + 5.6 647 = 53 644 = 59 NS
Fiber(g) 6.88 £ 3.02° 700 £ 254 8.27 £ 258° 744 +  2.69 0.0091
Vit Bi(mg) 138+ 072° 1.44 + (.56 1.77 = 0.66° 1.54 = 0.64 0.0012
(1004 = 51.39 (102.7 =+ 39.99 (1263 £+ 47.19 (1100 = 45.7) (0.0017)
Vit Bxmg) 148 £+ 0.69° 1.55 + 0510 1.84 + 0Q.62° 1.64 =+ 0.60 0.0016
(98.5 £ 45.99 (1014 -+ 33.79 (115.5 =+ 38.59 (1055 + 38.1) (0.0319)
Niacin(mg) 126 = 5.1¢ 145 + 4.4 178 = 5.8° 152 £ 54 0.0000
(903 + 3679 (100.5 = 29.79 (1191 £+ 38.6° (1048 £ 35.5) (0.0001)
Vit C(mg) 1376 + 96.1 1221 £ 74.8 1214 £+ 755 1246 + 789 NS
(196.6 =+ 137.3) (1744 =+ 106.8) (173.5 =+ 107.8) (1780 = 112.7) (NS)
Ca(mg) b54.4 + 227.8° 6279 =+ 209.1%* 664.7 + 217.5° 627.0 £ 217.3 0.0527
(554 + 22.8) 62.8 + 20.9) 665 = 21.7) 627 = 21.7) (NS)
Fe(mg) 176 = 54 19.1 = 42 207 + 4.4° 194 = 46 0.0034
67.7 £ 209 (69.8 + 15.3) (69.1 + 14.6) 69.2 + 16.1) (NS)
Zn(mg) 6.06 = 1.94° 6.57 + 146" 698 £ 1.44° 6.61 + 1.57 0.0181
(404 + 13.09 (438 + 9.7% (46.5 + 9.69) (44.1 £+ 10.3) (0.0181)

Values are Mean =+ SD. % RDA are in parenthesis.
SAS general linear models procedure with Duncan multiple range test.

Values in a row not sharing the same subscripts are significantly different at p < 0.05.
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9.5%

[A Non-heme iron from vegetable foods and others(84.0%)

Eq Non-heme iron from animal foods(9.5%)

_

Heme iron animal foods(meat, fish, poultry)(6.5%)

8.91%

10.89%

47.30%

6.36%

2012%
Cereal and grain(47.30%)

B Meat and egg(20.12%)

fish and seaweed(6.36%) Milk and milk products(10.89%)

fat, oil and nut(6.42%) B} Fruit and vegetable(8.91%)

Fig. 1. Dietary heme and non-heme iron sources of pregnant women.

Fig. 2. Dietary zinc sources of pregnant wormen.
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Table 6. Pregnancy outcome of study subjects
No. of subjects (%}

Gestational age at delivery(wk) 39.2+1.3
Spontaneous abortion 5(3.4)
Induced abortion 3020
Primary caesarian section 23 (15.6)
Premature delivery 1(07)
Still births 1(07)
Birth weight(kg) (n=130) 3312047
Low birth weight(< 2.50kg) 4 (3.1
Below 10lh percentile
boy : <2.86%kg 6 ( 4.6)
girl 1 <2.68kg 5(3.8
Above 90th percentile
boy : >3.93kg 5 (3.8)
girl © > 3.78kg 8 (6.2)

*From the Kotean Pedialrics Society™
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Table 7. Stepwise multiple regression for neonatal birth weight (BW1) on dietary nutrient intakes by trimester during pregnancy

Variable Parameter estimate Standard error Sum of squares F Prob>F R
1st trimester

Intercept 3.35289 0.36209 14.04543 85.74 0.0001

Dietary Fe - 0.07501 0.02961 1.05117 6.42 0.0189

Dietary Zn 0.09988 0.04892 0.68271 417 0.0534 0.2745
3rd trimester

Intercept 2.50166 0.30785 12.16872 66.03 0.0001

Fat 0.01258 0.00437 1.52728 8.29 0.0056

Dietary Fe 0.03459 0.01440 1.06239 5.77 0.0195 0.1575
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Table 8. Stepwise multiple regression for neonatal birth weight (BW1) on characteristics of subjects in total population

Variable Parameter estimate Standard error Sum of squares F Prob > F R®
Intercept —-2.89208 0.86583 1.30150 1116 0.0010

Pwt 0.01490 0.00304 2.79070 23.92 0.0001

Dge 0.13583 0.02126 4.75810 40.79 0.0001

1A 0.13307 0.03860 1.38631 11.88 0.0007

SA -0.16394 0.06398 0.76589 6.57 0.0113

MS -0.07044 0.02999 0.64326 5.51 0.0200 0.3454

Pwt : prepregnancy weight

SA : spontaneous abortion MS © morning sickness
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