
Letter to the Editor

Miscarriage and Use of Multi-Vitamins or Folic Acid

To the Editor:

A hypothesis put forward by Hook and Czeizel [1997]
that folic acid (FA) may appear to reduce the occur-
rence of birth defects by terathanasia, or an increased
frequency of miscarriages, has led to some controversy
[Schorah et al., 1997; Wald and Hackshaw, 1997], par-
ticularly as foodstuffs are now supplemented with FA.
We have data to address this issue from a prospective
study of women interviewed during their first trimes-
ter of pregnancy, recruited in 1990–1991 from a large
Health Maintenance Organization in California [Wind-
ham et al., 1997]. The median gestational week of in-
terview was 8 weeks. Over 99% of pregnancy outcomes
were ascertained. Excluding unknown outcomes, as
well as elective abortions and ectopic and molar preg-
nancies, yielded 5,144 pregnancies of which 9.7% ended
in miscarriage by 20 weeks of gestation.

At interview, the pregnant women were asked
whether they had regularly taken any vitamins or min-
erals since their last menstrual period. If so, they were
asked about specific types (multivitamins, prenatal vi-
tamins, vitamins A and C, folic acid, iron, zinc, and
others, open-ended) and when use began. We defined
potential FA vitamin users as women reporting any
prenatal vitamin, multivitamin, or single folic acid
supplement use (53.2%). Among these FA users, 10.3%
of pregnancies ended in miscarriage compared with
9.0% among non-users, yielding a rate ratio (RR 1.14,
95% CI 0.96–1.35) rather similar to those of the ran-
domized trial studies (1.16 and 1.15) [Czeizel et al.,
1994; Wald, 1993]. Stratifying any FA use by whether
it began before rather than during pregnancy, com-
pared with non-use, yielded rate ratios of 1.20 (95% CI
0.96–1.49) and 1.11 (95% CI 0.92–1.32), respectively. It
was difficult to separate multivitamin versus prenatal
vitamin use because of their relationship with timing
(e.g., 80% of multivitamin users began use before preg-
nancy versus 11% of prenatal vitamin users; further-
more, some women switched use). Because spontane-

ous abortion rates decrease with gestational age, a
concern is whether vitamin users may enter the
study earlier than non-users, thereby artificially in-
creasing their risk. However, in our data FA vitamin
users were interviewed slightly later on average than
non-users, so our results may be on the conservative
side. Stratifying by gestational age at miscarriage in-
dicated a slightly greater RR among miscarriages oc-
curring after 12 weeks (1.23), than among earlier mis-
carriages (1.11).

We examined numerous covariates (including demo-
graphics, reproductive history, exercise, stress, and
consumption of tap water, alcohol, caffeinated bever-
ages, and cigarettes) and found little confounding ef-
fects but some effect modification. Stratifying by alco-
hol consumption level, there was a gradient of increas-
ing association of miscarriage and FA/vitamin use;
women consuming four or more drinks per week during
the first trimester showed a RR for FA use of 3.9 (95%
CI 1.2–12.8). In contrast, among women who smoked
10 or more cigarettes per day during the first trimester,
the frequency of miscarriage was lower among FA vi-
tamin users (9.2%) than among non-users (19.1%) (RR
4 0.48, 95% CI 0.24–0.98).

Thus, these results are consistent with those re-
ported previously [Hook and Czeizel, 1997], suggesting
a slightly increased risk of miscarriage among FA/
vitamin users, particularly if use began before preg-
nancy. Although consistent, the risks from all three
studies are of a rather small magnitude that may re-
flect differences in early vitamin users, yet we found
little evidence of confounding. An alternate hypothesis
is that FA/vitamin use prolongs pregnancies that may
have miscarried very early until they are more likely to
be recognized later in gestation. We also cannot deter-
mine whether another vitamin or mineral in the pre-
natal or multivitamins may play a role, but we provide
this information to stimulate further discussion and
research.
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