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Caffeine during pregnancy?
In moderation
Gideon Koren, MD, FRCPC
abstract
QUESTION Many of my female patients, those who plan pregnancy or have conceived, are afraid of any intake of caffeine. This often

makes their lives miserable during pregnancy. Is this justified scientifically?
A N S W E R Motherisk’s recent meta-analysis suggests that the risks for miscarriage and fetal growth retardation increase only with

daily doses of caffeine above 150 mg/d, equivalent to six typical cups of coffee a day. It is possible that some of this presumed risk is
due to confounders, such as cigarette smoking.
résumé
QUESTION Plusieurs de mes patientes, celles qui planifient une grossesse ou sont enceintes, ont peur de consommer de la caféine.

Cette privation leur cause souvent des désagréments durant la grossesse. Cette crainte est-elle justifiée sur le plan scientifique?
R É P O N S E Une récente méta-analyse réalisée par Motherisk fait ressortir que les risques de fausses couches et de retard de croissance fœtale augmentent seulement avec des doses quotidiennes de caféine dépassant 150mg/j, l’équivalent de six tasses normales
de café par jour. Il est possible que ce présumé risque soit dû en partie à des facteurs confusionnels comme le tabagisme

I

n 1980, the United States Food and scored by the fact that low bir th neonates. In addition, human fetuses
Dr ug Administration (FDA) weight is associated with high mor- and neonates have low levels of the
issued a warning regarding use of tality and morbidity among enzymes needed to metabolize cafcaffeine during pregnancy.1 Because neonates.
feine.
conclusions about human teratoSeveral mechanisms by which
Caffeine clearance from the body
genicity could not be definite at that continues essentially unchanged caffeine might produce adverse outtime, the FDA suggested that, as a during the first trimester of pregnan- comes have been postulated. For
precautionar y measure, pregnant cy, but is substantially delayed dur- example, caffeine increases cellular
women should be advised to avoid or ing the second and third trimesters, cyclic adenosine monophosphate
limit consumption of food or drugs because the half-life of caf feine (cAMP) through inhibition of phoscontaining caffeine. Due to the large extends to 10.5 h from a normal of phodiesterases. The rise in cAMP
worldwide consumption of caffeinat- 2.5 h to 4.5 h.2 Caffeine is known to might interfere with fetal cell growth
ed beverages (eg, coffee, tea, cola), cross the placenta readily; substan- and development.3
it is important to know whether such tial quantities pass into the amniotic
a warning is actually warranted. If fluid and umbilical cord blood, and Animal studies
caffeine consumption during preg- appear in the urine and plasma of Animal studies of caffeine and pregnancy outcomes have had
nancy were linked to
varied results. Some studies
adverse ef fects, such as
o you have questions about the safety of drugs, chemicals, radiation, or infections in women who are pregnant
have suggested a link
spontaneous abor tion or
or breastfeeding? We invite you to submit them by fax to
between caffeine and teratofetal growth retardation,
(416) 813-7562; they will be addressed in future Motherisk
genesis, fetal resorption, and
those findings would have
Updates. Published Motherisk Updates are available on
low fetal weight. 4,5 An
impor tant implications for
the College of Family Physicians of Canada website
increase in the rate of malpublic health. Furthermore,
(www.cfpc.ca). Some articles are published in The Motherisk
Newsletter and Motherisk website (www.motherisk.org) also.
formations, specifically cleft
the potential effect of such
palate and ectrodactyly, was
an association is under-
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Motherisk questions are prepared by the Motherisk Team at the Hospital for Sick Children in Toronto.
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demonstrated in rats and mice given
caffeine doses of 100 mg/kg/d or
more.5 This effect was not seen at
doses of 50 mg/kg/d, and humans
ingest caffeine at substantially lower
doses of 1.7 to 4.5 mg/kg/d.5
Epidemiologic studies have produced incomplete or conflicting
results concerning the effects of caffeine exposure during pregnancy.
Motherisk recently conducted a
meta-analysis to determine the association of moderate to heavy caffeine
consumption during pregnancy with
spontaneous abor tion and fetal
growth in humans.6

Motherisk’s meta-analysis
For spontaneous abortion, five studies were included (three cohort and
two case-control studies) involving a
total of 42 889 patients. The combined odds ratio (OR) was 1.36 (95%
confidence inter val [CI] 1.29 to
1.45), indicating that mothers who
consumed caffeine had a higher risk
of spontaneous abortion than those
who did not.
For fetal growth, five studies
involving a total of 64 268 patients
were included. Combined relative
risk was 1.51 (1.39 to 1.63). Risk
ratio for comparing moderate caffeine consumption with controls (0
to 150 mg of caffeine consumption)
was 1.33 (95% CI 1.21 to 1.47) and
for comparing heavy caffeine consumption with controls was 1.81
(95% CI 1.61 to 2.04). A risk ratio of
1.06 (95% CI 1.00 to 1.13) resulted
from comparing our controls with
“zero” caf feine consumption;
because this risk ratio included
unity, it validated our choice of control group.
A recent study7 where levels of
the caffeine metabolite paraxanthine
were correlated with risk of spontaneous abor tion corroborated our
analysis. It showed that only ver y
excessive cof fee consumption is
associated with increased risk.
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Limitations of studies
When combining studies addressing
the reproductive risks of caffeine,
we have to acknowledge the limitations inherent in this research. All
studies accepted into the meta-analysis depended on mothers’ or expectant mothers’ recall of their level and
sources of caf feine consumption.
The ability to accurately recall and
report the amount of caffeine ingested partly depends on whether subjects are questioned prospectively or
retrospectively.
A second possible error introduced involves caf feine measurement. How did subjects estimate the
amount of caffeine contained in specific servings? Most studies used an
educated “guess” by taking the averages of various samples obtained
from their study population and analyzed for content.
A third potential error in estimating caffeine intake involves not identifying all sources of caf feine
consumed. Although cof fee is the
most common source of caf feine,
failure to include other sources,
such as chocolate and cola, would
lead to a degree of underestimation
of caffeine use. It is assumed that
this underestimation would occur to
the same extent in control and study
groups.
Wilcox and associates 8 showed
that approximately 25% of biochemically detected pregnancies ended
before being clinically detected. We
might assume that early spontaneous abortion would follow the patterns of late spontaneous abortion
among the various stratifications of
caffeine consumption. The extent to
which this assumption is valid determines the amount of error introduced into the meta-analysis.
Various confounding factors were
identified in the articles Motherisk
accepted. The most important common confounders appear to be concur rent smoking, alcohol use,
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maternal age over 35, and previous
spontaneous abortion. Most other
confounding factors would be equally distributed among the various
stratifications of caffeine consumption. Levels of smoking, alcohol use,
and maternal age, however, have
been shown to be positively correlated with levels of caffeine consumption.9
Risk of spontaneous abor tion
increases as the quantity of cigarettes smoked per day increases.9 In
most of the five studies in the main
analysis for spontaneous abortion,
the ORs did not change significantly
even after researchers adjusted for
smoking and other confounders (as
reported in each study).
Our results suggest a small but
statistically significant increase in
risk of spontaneous abor tion and
low birth weight babies in pregnant
women consuming more than 150
mg of caf feine per day. Pregnant
women should be encouraged to be
aware of dietary caffeine intake and
to consume less than 150 mg of caffeine a day from all sources throughout pregnancy.
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All research used by Motherisk is
developed by a team of exper ts
and is subject to rigorous peer
review. At least three other scientists, besides the authors, evaluate
and critique the quality of the
research and agree that the science is correctly interpreted. The
conflict surrounding Dr Gideon
Koren in no way compromises the
quality of the peer-reviewed
research of the Motherisk program. Public statements unsuppor ted by evidence that could
undermine the scientific integrity
of that research unduly compromise the ability of pregnant
women to get the crucial information they need.
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