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Inltdwton
A report that smoking in pregnancy

was associated with congenital heart de-
fects, was not confirmed,2- even in two
large series of births.5 Heavy alcohol con-
sumption has been reported to cause re-
tarded physical and mental development
and certain facial and neurological abnor-
malities (fetal alcohol syndrome). Moder-
ate alcohol consumption has also been re-
ported to affect fetal growth and
morphogenesis.6 Some concern has been
expressed that heavy coffee consumption
may be teratogenic,7 although a case-con-
trol study in Finland was negative.8 We
investigated the relationships between
cigarette, alcohol, and coffee consump-
tion and congenital defects, using data
from a survey of occupational factors in
pregnancy conducted in Montreal from
1982 to 1984 (see the first paper in this
series). In this survey no association was
found between congenital defects and
chemical exposures estimated from job ti-
tle,9 but in a case-referent study an asso-
ciation with aromatic solvents was
found.10 The excess defects were mainly
renal and urinary. The association of cig-
arette, alcohol, and coffee consumption
with congenital defects has now been an-
alyzed for all current and previous preg-
nancies of the 56 000 women inter-
viewed-104 000 pregnancies in all.

Medhds
The study design and methods are

briefly descnbed in the first of these re-
ports, and have been described in detail
elsewhere.-1 All current and previous
pregnancies of more than 20 weeks' du-
ration, whether or not the woman was

employed during the pregnancy, were in-
cluded in the present analysis. Therapeu-
tic abortions for fetal defect were included
irrespective of gestation length. Informa-
tion on cigarette and alcohol consump-
tion, and on potential confounding factors
was available for 89 317 of these pregnan-
cies. As questions on coffee consumption
in previous pregnancies were introduced
after the survey began, only 80 319 re-

mained for study of this factor.

Congenital defects were ascertained
(blind) in current pregnancies from pedi-
atric records.8 For previous pregnancies,
the motherwas asked whether any abnor-
mality had been noted in the child. If a
defect was suspected, further inquiries
were made. The defects were classified
into 90 groups. Minor abnormalities such
as hydrocele, glandular hypospadias, un-
descended testes, skin tags, nevi, and her-
nias were omitted, as were known inher-
ited defects, those that were poorly
described (less than 1%), and those that
became apparent only at a later stage of
development, such as mental retardation,
epilepsy, cerebral palsy, and deafness. In-
terauricular and interventricular septal de-
fects were retained if accompanied by an-
other heart abnormality. Cases with
multiple defects were classified under the
one that appeared to be most serious.
Eight types of congenital defect (shown in
Tables 1 and 2) were entered into the pre-
sent analyses.

Possible confounding by maternal
age, educational level, and ethnic (color
and language) group was controlled by in-
cluding these factors together with ciga-
rette, alcohol, and coffee consumption in
logistic regression analyses, which were
performed separately for current and pre-
vious pregnancies. Regression coeffi-
cients for cigarette, alcohol, and coffee
consumption from the two series were
combined as a weighted mean to obtain a
single odds ratio, as they did not signifi-
cantly differ for any factor at a 5% prob-
ability level.

Results
There was no consistent evidence of

an association between cigarette con-
sumption and any defect group, after
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accounting for possible confounding (Ta-
ble 1). Odds ratios (relative to nonsmok-
ers) for mothers who smoked one to nine
cigarettes per day were 1.84 for neural
tube, 1.53 for renal-urinary, and 1.14 for
all defects. These values were on the bor-
derline of statistical significance (at about
P = .05); however, odds ratios were
lower in heavier smokers.

There was some evidence of an in-
creased risk ofmusculoskeletal defects in
women who took alcohol, with risk in-
creasing with the amount drunk (Table
2). The odds ratio of 1.82 in women who

took seven or more drinks per week was
significant at P = .05. Among the 13 de-
fects in this group were 6 cases of con-
genital dislocation of the hip, whereas 2.3
were expected based on the proportion of
musculoskeletal defects that were of this
type overall. The specific risk for con-
genital dislocation of the hip (6/
2.3 = 2.61) was thus somewhat higher
than for musculoskeletal defects overall,
but because of small numbers it is not
statistically significant (P > .05). The
other 7 musculoskeletal defects were
craniosynostosis, scaphocephaly, cranial

abnormality, hemivertebrae, limb reduc-
tion deformity (2), and fibular abnormal-
ity. Facial deformities were not ob-
served.

Of the odds ratios for defects in
babies born to coffee drinkers (Table
3), only that for heart defects among
the children of women who drank three
or more cups a day (1.52) was signifi-
cantly elevated (P = .02). No specific
type of heart defect was overrepresented
in these 58 cases compared with defects
in babies born to women who did not
drink coffee.
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Discussion
Given that over 70 odds ratios were

tested, the three that were significantly
(P < .05) raised could have occurred by
chance. The one association with smok-
ing, namely an increase of neural tube
defects in babies born to women who
smoked 1 to 9 cigarettes per day, would
have been more convincing if an excess
had been seen in the heavier-smoking
groups. Even quite heavy cigarette
smoking was common in this survey-in
30% of the pregnancies the mother
smoked during the first trimester of preg-
nancy, and in 15% the mother smoked 20
or more cigarettes per day. Thus our
study had the power to detect important
risks due to smoking, if such risks were
present. The risks we can exclude are
specified by the upper confidence limits
of the odds ratios, which are quite low for
smoking.

Alcohol consumption, on the other
hand, although perhaps underreported,
was generally low. Only3% of thewomen
surveyed reported taking one or more
drinks per day (seven perweek), and 0.3%
reported taking three or more drinks per

day. The power of our study to detect in-
creased risk at these levels was thus very
limited, as is evident from the wide con-
fidence limits for the odds ratios shown in
Table 2. No case ofsuspected fetal alcohol
syndrome was noted, although we were
not specifically looking for the syndrome.
The association of alcohol with muscu-
loskeletal defects has not been reported
elsewhere, and was of low statistical sig-
nificance.

Coffee consumption was associated
only with heart defects, and the evidence
was not strong. In Finland, where coffee
consumption is high (29% of those sur-
veyed reported taking three or more cups
of coffee a day, compared with 12% in
Montreal), no association was found be-
tween coffee consumption and clefts of
the lip and palate or defects of the central
nervous, cardiovascular, or musculoskel-
etal systems. LI
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