ABSTRACT

We analyzed data from a survey
of occupational factors and preg-
nancy outcome to examine the ef-
fects of cigarette, alcohol, and coffee
consumption on pregnancy outcome.
Clear and statistically significant as-
sociations were found between ciga-
rette and alcohol consumption and
spontaneous abortion. There was a
weaker but statistically significant as-
sociation with coffee consumption: If
the associations were casual, 11% of
the spontaneous abortions could be
attributed to smoking, 5% to alcohol,
and 2% to coffee. (Am J Public
Health. 1992;82:85-87)
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Introduction

An association of spontaneous abor-
tion has been reported with smoking!-3
and with alcohol,3-4 but not with coffee.
To study these relationships, we further
analyzed data collected for a large study of
occupational factors and pregnancy out-
come.’

Methods

Some 56 000 women were inter-
viewed, comprising all who had had a de-
livery or a spontaneous abortion in 11
Montreal hospitals in a 2-year period (1982
to 1984). Questions on occupational, per-
sonal, and social factors were asked for all
recently completed (current) and all pre-
vious pregnancies. Details of the study de-
sign and methods have been fully de-
scribed elsewhere.57

Among current pregnancies, the
spontaneous abortions occurred to
women treated in hospital, and thus were
only a proportion of the total and not rep-
resentative. Previous pregnancies, in
which spontaneous abortions are more
fully reported,® were used in these analy-
ses. For each pregnancy, an inquiry was
made about coffee, alcohol, and cigarette
consumption during the first trimester.
The numbers of cigarettes and cups of cof-
fee per day and drinks of each type per
week were recorded. In calculating total
alcohol consumption, one and a half
glasses of wine were taken as equivalent
to a glass of beer or measure of spirits
(“‘one drink”).

All previous pregnancies were in-
cluded, regardless of whether the woman
was employed. Abortions induced for per-
sonal reasons or for fetal defect were ex-
cluded. Of a total of 48 582 previous preg-
nancies, 1436 were excluded because of

missing information, leaving 47 146 for
analysis. However, as questions on coffee
consumption during previous pregnancies
were introduced after the survey began,
information on this factor was available
for only 35 848 pregnancies.

Possible confounding by maternal
age (at each pregnancy outcome), educa-
tional level, ethnic group, and employ-
ment during pregnancy was controlled by
including these factors together with those
under study in logistic regression analyses
of spontaneous abortion risk. Allowance
was made for dependence between the
outcomes of successive pregnancies in the
same woman by including the number of
previous live births and spontaneous abor-
tions as a risk factor.® Risks attributable to
specific factors were estimated from logis-
tic regression coefficients.!0

Results

The overall rate of spontaneous abor-
tion in previous pregnancies was 21.6%; it
varied with the factors identified as poten-
tial confounders to the extent shown in
Table 1.

After control for these factors, there
remained a strong association of smoking
habit with abortion risk (see Table 2),
compatible with a linear trend on the lo-
gistic scale in which odds ratios increased
by a factor of 1.20 (1.18-1.23) for each 10
cigarettes per day.
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L s e R S R R e S B S Iy week, leading to a significant departure

TABLE 1—Rates and Odds Ratios for Spontaneous Abortion (SA) by Maternal Char- from linearity (P = .03).
acteristics The risk by coffee consumption in-
creased on average by a factor of 1.017
No. Pregnancies No.SAs % OR 95% Cli (1.004-1.030) for each cup per day; this
Ao trend was also statistically significant

< 20 years 4802 947 197 1.00 #=.0n.

2029 35 500 7057 199 088 081096 Modification of these three effects
30-34 5774 1713 297 137 194 150 by other variables (interaction) was sys-
35+ 1070 474 443 268 231311 tematically investigated. There were a

Number and outcome of

CHEViOUS DeBOnBncios few statistically significant interactions

(smoking-age, smoking-alcohol, and

0 29 890 5321 178 1.00 ge ; ]

1,0 SA 8705 2169 249 156 147-165 coffee—gravidity), but their magnitude
1,1 SA 2855 826 289 182 167-199 was small. Information on these interac-
2,0SA 2098 59 284 181 1.63-201 tions is available from the authors on re-
2,1SA 1590 564 355 244 219273 uest

2, 28A 456 207 454 369 3.054.46 quest.

3+,0SA 564 112 199 114 092142

3+,18A 516 193 374 259 215312 Discussio

3+,2SA 340 142 418 305 244381 n

3+,3+ SA 132 61 462 382 269542

Bleke gbie bringigs) The overall spontaneous abortion

White/English 8959 1826 204 100 rate (21.6%) was high, even compared
White/French 26 951 6016 275 114 107 104 with that in other studies based on moth-
Other 11236 2349 209 106 099114 ers’ recall, in which the rates were around
Education completed 15%.11-13 This high rate may be explained
< Secondary 13619 2873 211 1.00 by women’s b nigh ﬁky XI; o
< College 18977 4056 214 110 104117 y women’s being more likely to plan fur-
College 14 550 3262 224 114 107-122 ther pregnancies after a spontaneous
Employment Status abortion than after a live birth; pregnan-
Unemployed 20377 4421 217 1.00 cies preceding a current pregnancy will
A"Employed if’/ ﬁg 18 g? g: g Ll 1B thus overrepresent spontaneous abor-
: tions.
Note. OR = odds ratio, estimated by logistic regression with all factors, including cigarette, alcohol, and The assocnau?ns obsewf:d may have
coffee consumption, in the model. CI = confidence interval. been affected by biases, despite the allow-

ance made for many confounders. The

retrospective nature of the enquiry could
L N R e R e B S s, have led to biased reporting of the use of

TABLE 2—Rates and Odds Ratios for Spontaneous Abortion by Cigarette, Alcohol, alcohol, cigarettes, or coffee, or recall of

and Coffee Consumption spontaneous abortion. The plausibility of
such bias is somewhat controversial, 4 but
the fact that these habits are not generally
No. Pregnancies n % OR 95% Cl believed to be associated with abortion
makes bias less likely. However, the abor-
tions occurred somewhat closer in time to

Spontaneous Abortions

Cigarettes (per day)

Nonsmoker 31813 6364 200 1.00 N . o, X )
1-9 2 861 572 200 107 (097-1.18) the interviews than did live births, so if
10-19 4987 1100 221 133 (11313 recall was time-related, some bias might
20+ 7 485 2155 288 168 (157-1.79 result.

A“:\IO;‘:; (drinks per week) 58 164 fae W The association observed between
1.2 9099 2068 227 111 (1.05-1.18) abortion and cigarette smoking is similar
36 3069 776 253 123 (1.13-134) to that found in other studies, with mag-
7-20 1527 456 299 147 (1.31-165) nitude of risk in the middle of the reported
21+ 287 98 341 18 (1.21-234) range.1-3

Cogoeﬁéc“ps pey oay) 1167 2087 204 100 The risk associated with the moder-
1.2 15035 3196 213 098 (0.93-104) ate consumption of alcohol in the present
34 4068 981 241 102 (084112 study (a factor of 1.26 per daily drink) was
59 1574 442 281 117 (1.03-1 .32; less than those found in other studies; for
10+ 499 154 3089 1.19 {0.97-1.45 le. one study found that risk in-

Al 47 146 10191 216 example, one study

creased by a factor of 2.33 for women
Note. OR = odds ratio, estimated by logistic regression with all factors, including age, pregnancy history, drinking between two and S}x drmks per
ethnic group, education, and employment status, in the model. Ci = confidence interval. week,* and another found risk increased
by a factor of 1.98 for one to two drinks per
day.3 Previous studies were either case-
The consumption of alcohol was also 1.26 (1.19-1.33) for each drink per day. control with hospitalized abortions as
clearly associated with elevated risk;odds ~ The trend in risk was not smoothbutrose ~ cases,* or prospective, following women
ratios increased on average by a factor of ~ abruptly between 0 and 1 to 2 drinks per ~ from their first antenatal visit.? Differ-
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ences might thus be related to biases spe-
cific to the study designs.

The small risk associated with coffee
consumption might be explained by resid-
ual confounding. If caffeine were a causal
agent, we would have suffered loss of
power from lack of information on other
caffeine intake. However, nutrition sur-
vey data show total caffeine intake and
coffee consumption to be highly corre-
lated (r = .98) in Quebec women (Health
and Welfare Canada, personal communi-
cation). Evidence of an association be-
tween caffeine consumption and early fe-
tal loss has been reported,!s but no such
association has been reported, so far as we
are aware, with spontaneous abortion.

If the observed associations were
causal, cigarettes accounted for about
11% of all spontaneous abortions (40% in
women who smoked 20 or more cigarettes
per day), alcohol consumption for about
5% (45% in women drinking 3 or more
drinks per day) and coffee for about 2%

(16% in women drinking 10 cups per day).

ABSTEALCT

We analyzed data from a survey
of occupational and other factors in
pregnancy to assess the effects of cig-
arette, alcohol, and coffee consump-
tion on pregnancy outcome. The risk
of low birth weight for gestational age
was found to increase substantially
with smoking. Occasional consum-
ers of alcohol had a slightly reduced
risk relative to total abstainers. In
more frequent drinkers, there was a
small increase in risk. Risk increased
slightly with coffee consumption.
(4Am J Public Health. 1992;82:87-90)

January 1992, Vol. 82, No. 1

These risks warrant concern among public
health professionals.
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Cigarette, Alcohol, and Coffee
Consumption and Prematurity

Alison D. McDonald, MD, Ben G. Armstrong, PhD, and Margaret Sloan, BA

Introduction

The reduction in birth weight that ac-
companies maternal smoking in preg-
nancy, first reported in the 1950s,%? has
been well established.3-4 Studies of
alcohol>-12 and caffeine3-16 consumption
have given conflicting findings. We used
data from a survey in Montreal of occu-
pational and other factors in pregnancy to
examine the effects of smoking and con-
sumption of alcohol and caffeine on preg-
nancy outcome. The survey is described
briefly in the first of this series of papers
and in detail in earlier reports.!-20

Methods

The present analysis was confined to
current (just-completed) single pregnan-
cies. Of the 51 512 pregnancies, 10 364
were excluded because of factors known
to affect length of gestation and birth
weight: multiple pregnancy (475), induc-
tion of labor (6113), hypertension (1187),

diabetes (154), and prenatal bleeding or
illness (2435). For another 362 women
smoking, alcohol, or coffee consumption
were unknown, and for 341 outcome in-
formation was incomplete, leaving 40 445
pregnancies for analysis.

To separate factors that affect fetal
growth from those that diminish length of
gestation, we defined prematurity in three
ways: (1) low birth weight (<2500 g), (2)
preterm birth (<37 weeks), and (3) low
birth weight for gestational age (LBWGA;
bottom 5%).

The overall rates among the pregnan-
cies surveyed were as follows: low birth
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