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Effect of passive exposure to smoking on
age at natural menopause
Several studies have shown that women who smoke cigarettes reach the
menopause sooner than those who do not, irrespective of potential
confounding factors including marital state, parity, and body weight.' The
reason for this is unknown, but it may be due to the destruction of
irreplaceable primary oocytes by benzo(a)pyrene and other toxic substances
in cigarette smoke.2 Because exposure to toxic agents in tobacco smoke may
also occur from passive smoking (including transplacental exposure3 and
inhalation of ambient tobacco smoke) we investigated associations between
passive exposure to smoking and age at natural menopause.

Subjects, methods, and results

We studied 261 women aged 35 and over who had acted as controls in a
previous case-control study.4 Data were analysed with the Kaplan-Meier
procedure and conditional logistic regression5 by methods analogous to life table
analysis of survival data in a clinical trial or cohort study. In the life tables
"survival" was equated with remaining premenopausal, "death" with the onset of
menopause, and "withdrawal" with being interviewed before menopause or
reporting a non-natural menopause.
The Kaplan-Meier estimate of mean age at natural menopause was 49-7 years

for smokers and 50-8 years for non-smokers. The mean ages in non-smokers
whose spouses also did not smoke and non-smokers whose spouses smoked were
51-9 and 49-8 years respectively (figure).

In a model comparing active smokers with non-smokers by conditional logistic
regression only a modest increase in the risk of early menopause (odds ratio (OR)
1-3; approximate 95% confidence interval (CI) 0-8 to 2-2) was shown. Much
stronger trends were evident when subjects who reported no exposure to active or
passive smoking were compared with subjects exposed to either only passive
smoking (OR 1-9; CI 1-0 to 3-9) or to active smoking (OR 1-9; CI 0-9 to 3 7).
Race, education, year ofbirth, and alcohol intake were not significant independent
indicators of the risk of early menopause; including them as covariates increased
the estimates of risk associated with both active (OR 2-3; CI 1-1 to 4 9) and
passive (OR 2-1; CI 1-0 to 4-5) smoking. Early exposure of a woman to smoking
by her father was not associated with a risk of early natural menopause (OR 1 1;
CI 0-6 to 1-9). The mean age at menopause was Z-2 years younger among women
whose mothers smoked, but only four subjects were in this group.

Comment

In previous studies of the association between exposure to smoking and
age at menopause non-smokers included subjects who might have been
passively exposed to smoking. Our study, though much smaller, refined the

classification of subjects by omitting passive smokers from the group ofnon-
smokers. This reclassification increased the difference in ages at menopause
from I1 to 2-2 years and increased estimates of the risk of early menopause
associated with active smoking in our data from 1-3 to 1-9. These differences
show the importance of distinguishing non-smokers who are passively
exposed from those who are not.
Our data also suggest that early natural menopause is associated with

passive smoking. The increase in risk of early menopause observed for
passive smoking was of similar magnitude to that observed for active
smoking, but the study population was small and the true magnitude of
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either effect is uncertain. The findings thus suggest that there is an effect
from passive smoking but do not justify the conclusion that effects of active
and passive exposure are equivalent. Further studies of larger populations
are needed to confirm and further quantify these associations, consider the
effects of additional potentially confounding variables (such as relative body
weight) not studied here, and investigate possible transplacental effects.
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