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In 1992, the U.S. Public Health Service (PHS) recommended that women of child-bearing age increase consumption of the vitamin folic acid to reduce spina bifida and
anencephaly (neural tube defects [NTD]) cases (1). Since then, national efforts have been implemented to increase the use of dietary supplements containing folic acid
(2). In 1996, the U.S. Food and Drug Administration (FDA) mandated that all enriched cereal grain products be fortified with folic acid (3). To assess levels of folic
acid among childbearing-aged women, CDC compared serum and red blood cell (RBC) folate concentrations for childbearing-aged women who participated in the
1999 National Health and Nutrition Examination Survey (NHANES 1999) to childbearing-aged women who participated in the Third National Health and Nutrition
Examination Survey (NHANES 11, 1988--1994). The findings indicate substantial increases in serum and RBC folate concentrations among women of childbearing
age.

Both NHANES 11l and NHANES 1999 used a stratified, multistage probability sample of the civilian, U.S. noninstitutionalized population. NHANES |11 surveyed
persons aged >2 months. NHANES 1999 surveyed persons of all ages. A household interview and a physical examination were conducted for each survey participant.
During the physical examination, blood was collected by venipuncture for all persons aged >1 year. Serum and RBC folate were measured by the same analyst in the
NHANES Central Laboratory for both NHANES 111 and NHANES 1999. For Phase 2 (1991--1994) of NHANES |1l and for NHANES 1999, the Bio-Rad Quantaphase
II™ simultaneous folate/vitamin B12 radioassay (Bio-Rad Laboratories, Hercules, California) was used; the Quantaphase™ assay (folate alone) was used for Phase 1
of NHANES I11 (1988--1991) (4). Longterm quality-control data for these assays, including "bridge" control materials that were used in both surveys, indicated no
analytical drift; results of all external proficiency testing challenges were graded as satisfactory. The overall >6 year mean coefficient of variation for serum and RBC
folate was 5%.

From NHANES Il to NHANES 1999, mean serum folate concentrations for all women aged 15--44 years increased from 6.3 to 16.2 ng/mL, and the 75th percentile
increased from 7.8 to 19.5 ng/mL (Table 1). Increases in the mean serum folate concentration were of comparable magnitude for nonpregnant women (6.0 to 15.9
ng/mL), a group less likely to use folic acid-containing supplements, for women who had used a vitamin/mineral supplement at least once during the preceding 30
days (8.4 to 20.0 ng/mL), and for women who had not used supplements (4.7 to 12.6 ng/mL). Similar results were obtained for RBC folate, a better measure of
longterm folate status. Mean RBC folate concentrations for all women aged 15--44 years increased from 181 to 315 ng/mL (Table 1).

Reported by: National Center for Health Statistics, National Center for Chronic Disease Prevention and Health Promotion, and National Center for Environmental
Health, CDC.

Editorial Note:

Results from NHANES 1999, which was conducted after implementation of food fortification and educational efforts to increase folate consumption, suggest that these
public health actions have been effective in increasing folate status among U.S. women of childbearing age. These findings are consistent with reports of improved
folate status in selected subsets of the U.S. population (5,6).

One of the national health objectives for 2010 is to increase the proportion of pregnancies begun with an optimum folic acid level by increasing the median RBC folate
level to 220 ng/mL among nonpregnant women aged 15--44 years (objective 16-6b) (7). On the basis of NHANES 1999, this objective has been met.

Women of childbearing age in the United States who are capable of becoming pregnant should consume 0.4 mg of folic acid per day to reduce their risk for having a
pregnancy affected with spina bifida or other NTDs (1). The use of vitamin supplements containing folic acid before and during early pregnancy reduces the risk for
NTD (1). In addition, PHS recommended and FDA subsequently mandated fortification of the food supply to deliver folic acid to the general population. Because up
to half of pregnancies are unplanned and NTDs occur early in pregnancy, before many women are aware that they are pregnant, food fortification is a particularly
important approach to folic acid delivery.

The increase in blood folate levels among women of childbearing age participating in NHANES 1999 is probably the result of the fortification of enriched cereal grain
products, although some of the increase may be attributable to educational efforts and an increase in women using vitamin supplements containing folic acid.
Preliminary analyses indicate that the prevalence of supplement use was similar in the two surveys. Other studies have documented relatively small increases in the
proportion of childbearing-aged women who regularly consume supplements containing folic acid (8,9). In addition, blood folate concentrations in women who did not
use vitamin supplements also were higher in NHANES 1999 than in NHANES II1.

Because the sample size in NHANES 1999 is smaller than that of the multiyear NHANES 111, more data will be necessary to confirm these findings and to allow more
detailed analyses of trends in biochemical folate status in all population subgroups, particularly in young women of different race/ethnicity and socioeconomic status.

If all women of childbearing age followed the PHS recommendation of daily folic acid consumption, the number of pregnancies affected by NTD would be reduced by
half (1). Despite the substantial increase in blood folate concentrations documented for U.S. women of childbearing age, full evaluation of the health impact of folic
acid fortification on NTD occurrence will require additional information. Data on NTD occurrence derived from the birth certificates of babies born in 1999 (conceived
in 1998, after fortification became mandatory) are scheduled to be released in 2000. These national data, along with other NTD data collected by CDC and additional
analyses of data from the continuous and ongoing NHANES, will provide data to evaluate fully the impact of folic acid fortification in the United States.
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Table 1

TABLE 1. Mean and selected percentiles of serum and red blood cell (RBC) folate concentrations {in ng/mL) for U.S.
women aged 15-44 years — National Health and Nutrition Examination Surveys, United States, 1988-1994 and 1999

Sample Mean 10th 25th 50th 75th 90th
Folate size No. (95% CI*} No. {95% Cll No. {95% Cll No. ([(95%Cl) No. (95% Cll No. (95% Cl}
Serum
1985-1994 5261 6.2 { 6.1- 65} 2.3 (2.2-2.3} 31 (3.1-33) 48 (46-50 7.8 {(74-81 1.7 {11.0-12.5)

1999 658 16.2 (14.2-18.2} 6.7 ({6.2-7.5}) 9.6 { 81-11.3} 145 (11.9-17.0} 195 {17.8-24.6}) 28,6 {(24.6-324.4)}
RBC

1988-1994 5254 181 (177-185) 92 { 90- 941 120 (116-122) 160 ({166-164) 223 (216-231}y 296 (286-309)
1999 663 315 (289-341y 174 (161-185) 216 (201-232}y 293 (240-338) 381 {(341-419} 474 (434-B40)

¥Confidence interval.
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