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Maternal Folate Status and Its Influencing Factors in Early Pregnancy

Jeong-A Lee, Jong-Im Lee and Hyeon-Sook Lim'

Dept. of Food and Nutrition, Chonnam National University, Gwangju 500-757, Korea

Abstract

Folate nutrition in early pregnancy is crucial in order to prevent neural tube defects (NTDs) in the fetus
and maternal folate deficiency in late pregnancy. If the influencing factors on maternal folate status are iden-
tified we may be able to detect the women at most risk of folate deficiency. This study intends to determine
folate intakes, assess the levels of serum folate, erythrocyte folate, and plasma homocysteine, and reveal the
influencing factors on maternal folate status in early pregnancy. A total of 151 healthy women in their first
trimester volunteered for this study. The average length of gestation period was 9.1+ 2.3 weeks and seventy
subjects were primipara. They consumed 1599+ 589 kcal/day of energy and 230.8 £ 145.2 ng/day of folate. This
represented 72.5% and 46.2% of the Korean RDA respectively for pregnant women in the first half of pregnancy.
Results show that they consume less folate and energy due to morning sickness. Morning sickness correlated
negatively with the intakes of energy, folate, and Kimchi also. Their levels of serum folate, erythrocyte folate,
and plasma homocysteine were 55+ 1.9 ng/mL, 266.6*75.0 ng/mL, and 7.0t 1.8 pmol/L, respectively. Results
indicate that 7.8% were deficient and 60.3% were borderline deficient in serum folate, 4.3% were deficient in
erythrocyte folate, however, all had normal levels of plasma homocysteine. Results indicate that the folate
status was not poor. Contributing factors influencing serum folate concentrations (R?=0. 724, p = 0.0001) were
self-reported health status (+), folate intake (+), age (-), length of gestation (), and homocysteine levels (-).
Factors influencing erythrocyte folate concentrations (R*=0. 570, p = 0.0029) were the infant birth height of
the last pregnancy (+), energy intake (+), age (-), plasma homocysteme concentration (=), and education level
(-). Factors influencing plasma homocysteine concentrations (R” = 0.450, p = 0.0051) were income level (+), pre-
pregnancy weight (+), serum folate concentration (-), and the infant birth weight of the last pregnancy (-).
These results indicate that pregnant women are likely to have a folate deficiency if they are in poor health
status, having a history of delivering small infant and low energy and/or folate intake, and/or are older. And
folate status is likely to decline as pregnancy progresses.
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Table 1. Socioeconomic, anthropometric, and obstetric data

of the subjects (n=151)
Age (years) 284%35
Education (years) 13.2%39
Income (10,000 won/mo) 17052
Ht {(cm) 159.2+49
Wt (kg) Pre-pregnancy 526*6.2
Present 53.2%6.7
BMI (kg/m? Pre-pregnancy 208126
Present 21.0£2.6

Length of gestation (wks) 9.1+23
Parity number 0707
Moring sickness (score) 15%1.1
Obstetric history of last pregnancy

(multipara only, n =81)

Maternal wt gain during pregnancy 134%x44

Infant birth wt (kg) 33104

Infant birth ht (cm) 506%£2.0

Breastfeeding period (mo) 52%48

Interpregnancy interval (mo) 31.1%x236
Self-reported health status (score) 2.3X0.6

Values are means * standard deviations.
BMI: body mass index, Wt: weight, Ht: height.
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Table 2. Intakes of energy and folate and score of Kimchi
intake

Intake
Energy (kcal/day) Folate (ug/day) Kimchi (score)
1559+ 589 230.8+145.2 22%08

Values are means =t standard deviations.
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Table 3. Pearson’s correlation coefficients among energy intake, folate intake, Kimchi intake (score), and morning sickness

(score)
Energy intake Folate intake Kimchi intake (score) Morning sickness (score)
Energy intake 1.0 0.5723*** -0.0111 -0.1701*
Folate intake 1.0 0.1649* -0.1976*
Kimchi intake (score) 1.0 -0.1925*
Morning sickness (score) 1.0

*p<0.05, ***p<0.001.

Table 4. Percentile distribution of the levels of serum folate, erythrocyte folate, and plasma homocysteine

5 10 25 50 75 90 95 Mean*SD
Serum folate (ng/mL) 2.7 3.1 4.2 54 6.5 77 88 55%19
RBC folate (ng/mL) 161.4 180.8 214.1 263.7 304.9 348.6 383.4 26661750
Plasma homocysteine (a2mol/L) 4.2 4.6 57 7.0 8.4 9.4 10.3 7.0*+1.8
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Table 5. Multiple regressions for the levels of serum folate, erythrocyte folate, and plasma homocysteine

Serum folate

RBC folate

Plasma homocysteine

Intercept 9.6 (p=0.0001)

Variable 1 Health status 1.1 (p=0.0051)
Variable 2 Folate intake 0.004 (p = 0.0179)
Variable 3 Age -0.15 (p = 0.0087)

Variable 4 Gestation length -0.15 (p =0.0730)

387.7 (p = 0.0001)

Newhorn height 13.7 (p = 0.0866)
Energy intake 0.05 (p = 0.0856)
Age -7.2 (p=0.0635)
Homocysteine level -14.3 (p=0.0344) Newbormn weight -1.73 (p =0.1183)

7.4 (p=0.0001)

Income 1.1 (p=0.0201)

Weight prepregnancy 0.15 (p = 0.0215)
Serum folate level -0.71 (p = 0.0020)

Variable 5 Homocysteine level -0.25 (p =0.0083) Education -1065 (p = 0.0630)

R*-value

0.724 (0.0001)
(p—value)

0.570 (0.0029)

0.450 (0.0051)
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