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Invited Commentary: Disentangling the Separate Effects of Prenatal and
Postnatal Smoking on the Risk of SIDS

P. S. Spiers

Maternal smoking in pregnancy has been linked
with an increased risk for sudden infant death syn-
drome (SIDS) in around 25 studies (1, 2). In a meta-
analysis, Mitchell (1) estimated the overall odds ratio
to be 3.0 (95 percent confidence interval (CI) 2.8-3.2).
This estimate, however, was based mainly upon unad-
justed odds ratios. Kraus and Bulterys (3) concluded
that most of the studies had one or more methodologi-
cal drawbacks. Two American prospective studies to
which these criticisms largely do not apply reported
adjusted odds ratios of 1.9 and 2.2, respectively (4, 5).
A Swedish prospective study reported compatible
results: an adjusted odds ratio of 1.8 for mothers who
smoked less than 10 cigarettes a day and 2.7 for those
who smoked 10 or more (6).

Because of the association between smoking and
social economic status (7, 8), there remains some
doubt as to the extent that the adjusted odds ratios
reflect residual confounding. Most investigators, how-
ever, seem convinced that the relation is a causal one
(2, 4, 9, 10). Many also see antismoking campaigns
(perhaps somewhat optimistically) as the next mecha-
nism by which the incidence of sudden infant death
syndrome can be meaningfully reduced, since in a
number of countries (but not yet in the United States
(11-13)) media campaigns against the practice of
putting the baby down to sleep in the prone position
are not likely to reduce the incidence of SIDS much
further.

Just how maternal smoking increases the risk of
SIDS is by no means settled. Most estimates of the
odds ratio have centered on the question of whether or
not the mother smoked during pregnancy. Yet, mothers
who smoke in pregnancy usually continue to smoke in
the postnatal period (14). Furthermore, there is likely
to be a correlation between the smoking habits of the
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mother and those of the father. Separating the effects
of prenatal and postnatal smoking has proven to be dif-
ficult. This separation was also not achieved by Dwyer
et al. (15) in their well-designed study reported in this
issue. However, they do present some interesting
results concerning the relation between urinary coti-
nine levels according to whether or not smoking
occurred in the same room as the infant and the risk of
SIDS.

The role (if any) of passive smoking in the etiology
of SIDS is a contentious issue. Since maternal postna-
tal smoking has been linked with certain upper respi-
ratory outcomes in childhood, such as mouth breathing
and ear discharge (16), and several markers indicate an
involvement of the respiratory system in SIDS (17,
18), it seems reasonable to expect smoking around the
infant to be associated with an increased risk of an
infant's dying suddenly. In order to help place the
results of Dwyer et al. (15) in a relevant context, this
short review offers some comments and conclusions
on some of the papers on this topic to be found in the
literature.

In a study involving 6,000 infant deaths drawn from
the National Maternal Infant Health Survey,
Schoendorf and Kiely (19) reported an adjusted odds
ratio associated with postnatal smoking alone (none
during pregnancy) of 2.33 (95 percent CI 1.48-3.67)
for mothers of black infants and 1.75 (95 percent CI
1.04-2.95) for mothers of white infants. An odds ratio
of similar magnitude, 2.28 (95 percent CI 1.04-4.98),
was reported in a study from California (20). Smoking
by the mother in the same room as the infant more than
doubled the ratio (20). Both studies attempted to con-
trol for potential confounding, but in neither case did
this include smoking by the father or other members of
the household.

A nationwide case-control study from New Zealand
(21) claimed a significant maternal postnatal smoking
effect, but the issue addressed was whether the mother
had smoked in the 2 weeks prior to the interview. For
mothers who smoked 1-19 cigarettes a day, the uni-
variate odds ratio was 3.71; for those smoking 20 or
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more, 5.90. It seems likely that many of the mothers
involved also smoked during pregnancy. The effect
that controlling for confounding might have had on
these univariate estimates can be gauged from the con-
trast between the univariate and multivariate odds
ratios (4.09 and 1.65, respectively) given for mothers
said to have smoked during pregnancy (and most like-
ly afterward) (21).

Dwyer et al. (15) openly state that they were unable
to separate the effects of postnatal from prenatal smok-
ing on the part of the mother. What they were able to
do was to look at the effect of the mother's never (vs.
sometimes or always) smoking in the same room as the
infant. The adjusted odds ratio for this comparison
drawn from their case-control study was 0.85 (95 per-
cent CI 0.33-2.14). In their prospective study, the coti-
nine level in the infant's urine was found to be reduced
by half if smoking mothers did not smoke in the baby's
room. However, this was not accompanied by any
reduction in the risk of SIDS. As the authors them-
selves state, this study had limited power because of
the relatively small number of cases (15). Nevertheless,
the results of the study do raise a cautionary flag. When
they are viewed against the studies reviewed here, it
seems unlikely that the odds ratio for maternal postna-
tal smoking is much more than 2.00. It is possible that
a thorough control of socioeconomic status would
result in an estimate that is appreciably less.

Because the amount of time spent physically close
to the infant is likely to be less in the case of the father
than the mother, this should be reflected in the odds
ratio associated with passive smoking. In two early
studies, the univariate odds ratio for paternal smoking
was 1.27 (22) and 1.73 (23), respectively. Schoendorf
and Kiely (19) looked at the effects of other household
smokers (in which fathers were included) and found
that the odds ratios when maternal smoking was taken
into account were 0.93 (95 percent CI 0.68-1.27) for
black infants and 1.41 (95 percent CI 1.04-1.90) for
white infants. Adjustment for maternal age, education,
and marital status reduced both estimates slightly (19).
Two further estimates of relatively low magnitude
(i.e., odds ratio =1.63, 95 percent CI 1.11-2.40; odds
ratio = 1.37, 95 percent CI 1.02-1.84) for paternal
postnatal smoking were reported from the Sheffield
multicenter study (24) and New Zealand (21). The lat-
ter study found that paternal smoking only increased
the risk of SIDS when the mother also smoked (21).

In the two remaining studies concerned with the
effect of paternal smoking, the odds ratios were not
only much higher than those noted above, but they
were also higher than the odds ratio associated with
maternal smoking of any kind. In the Confidential
Enquiry (Inquiry) into Stillbirths and Deaths in

Infancy (CESDI) study from England (25), the adjusted
ratio associated with fathers was 2.50 (95 percent CI
1.48-4.22), and that with mothers (who smoked during
pregnancy), 2.10 (95 percent CI 1.24-3.54). If the lat-
ter value measures the combined effect of prenatal and
postnatal smoking, then their value of 2.50 for fathers
is difficult to understand. It may be relevant that some
have questioned whether the confounding effects of
socioeconomic status were fully taken care of in this
study (9, 26).

In the second study, the adjusted odds ratios for
paternal postnatal smoking and maternal postnatal
smoking were 3.46 and 2.28, respectively (20). It is
possible that the fathers in this study smoked more
than the mothers and did so in closer proximity to the
infant. However, there are troubling aspects in the
design of this study. First, the cases were interviewed
not less than 6 months and up to a year after the death;
a control was interviewed 3-6 months after the case.
The controls would thus have been selected from fam-
ilies who were still living at the address on the birth
certificate after a considerable interval of time. An
inability to trace a significant number of controls may
have been compounded by a high refusal rate. Second,
the closest the study came to controlling for socioeco-
nomic status was the inclusion of prenatal care (some
or none) in the multivariate analysis.

If the two high estimates are set aside, then the level
of association between paternal smoking and risk of
SIDS becomes almost a marginal issue, given the dif-
ficulty of changing smoking habits. The relatively low
level of association is compatible with the lack of an
association between smoking by the father and an
increased risk for the infant of respiratory illness
involving the lower respiratory tract (18, 27). On the
other hand, there does appear to be a dose-response
relation between paternal smoking and the risk of
SIDS (20, 21, 25), and the risk appears to be apprecia-
bly increased if the smoking occurs in the child's room
(20). While assessment of the relation between pater-
nal smoking and risk of SIDS continues, presumably
no one will disagree with the admonition that fathers
(and other adults in the household) should not smoke
in the child's proximity.

There appears to be no quantitatively reliable esti-
mate of the association between maternal prenatal
smoking alone and the risk of SIDS. Its importance,
however, can be inferred from the appreciably greater
adjusted odds ratio associated with prenatal plus post-
natal smoking than the adjusted odds ratio associated
with postnatal smoking alone (19). The possibility that
maternal prenatal smoking plays a more important
role than maternal postnatal smoking in SIDS is con-
sistent with the association of the former, but not the
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latter, with wheezing, bronchitis, and pneumonia in
childhood (16).

Bulterys et al. (28) have suggested that prenatal
smoking increases the risk of SIDS through chronic
fetal hypoxia. This hypothesis is consistent with evi-
dence indicating that SIDS victims tend to have expe-
rienced tissue hypoxia both prior to and during the
series of events ending in death (29, 30). What is the
significance of these hypoxic episodes? It certainly
seems plausible that reduced oxygen supply during
pregnancy could impair normal development of the
central nervous system and thus affect the infant's abil-
ity to arouse (28). On the other hand, the markers for
episodes of hypoxia might merely indicate that any
previous life-threatening episode (aborted SIDS?) and
the terminal episode that ended in SIDS began and
ended with apnea rather than cardiac arrest (30). In this
case, the smoking-fetal hypoxia hypothesis would
become less plausible.

If the role of prenatal smoking in the risk of SIDS is
substantial, then it seems safe to conclude that very lit-
tle of its effect acts by shifting the birth weight distri-
bution to the left (4, 25, 28). This is in marked contrast
to the effect of prenatal smoking on non-SIDS deaths,
where (with the exception of deaths due to respiratory
disease) most if not all of the effect is birth weight
mediated (4). There is, however, a well-known oddity
about the effects of maternal smoking on non-SIDS
deaths that doesn't seem to apply to SIDS. In the case

of the former, mortality rates in the neonatal period for
infants of mothers who smoked in pregnancy (and
probably afterward) are lower than those for infants of
nonsmoking mothers (in pregnancy) in four birth
weight categories (figure 1). It has been suggested that
this oddity is due to the tendency of infants of smok-
ing mothers to keep the mortality risk that they would
have had if their mothers hadn't smoked (31, 32). Is
this scenario not apparent in the case of SIDS because
it is overwhelmed by some other effect of maternal
prenatal smoking? Can any inference be drawn from
the opposite slopes of regression lines for SIDS and
non-SIDS in figure 1? If we can decipher how prena-
tal smoking increases the risk of SIDS, it might give us
some insight into what SIDS really is.
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