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Inrodudion
A number of socioeconomic and de-

mographic factors are associated with an
increased risk ofsudden infant death syn-
drome (SIDS), but few readily amenable
exposure factors have been identified.1
Reports of an association between ma-
ternal cigarette smoking during preg-
nancy and the subsequent occurrence of
SIDS, however, do offer the possibility
that reducing maternal smoking could re-
sult in a decline in the SIDS rate.2-4
Whether the association between SIDS
and a history of maternal smoking during
pregnancy is biological in nature or a
proxy for maternal behavior is not clear.
Haglund and Cnattingius reported that in-
fants born to women who smoke during
pregnancy die earlier with SIDS than in-
fants of nonsmokers and that a dose-
response association exists between ma-
ternal smoking and the risk of SIDS.5
Their report supports the plausibility of a
biological mechanism. We attempted to
confirm their observations in two large
US data sets.

Methods
The Missouri data set is a linked

birth and death certificate file for the pe-
riod 1980 to 1985. There were 684 SIDS
deaths in Missouri during this period.
Complete data were available on 636 of
these cases and 425 326 live births, an
overall rate of 1.6/1000 live births (1.3
non-Black vs 3.1 Black). For this analy-
sis,we excluded infants ofgestational age
less than 24 weeks or greater than 45
weeks and excluded cases of SIDS in
which the age of death was less than 7
days. Seventy-six percent of the SIDS
deaths reported between 1980 and 1985
were autopsied, but no other special re-
view process was carried out to confirm
the validity of the assignment of the di-
agnosis of SIDS. Additional information
obtained from the birth certificate in-
cluded race, maternal age, parity, mater-
nal education, and marital status. Mater-
nal smoking information was obtained
from the birth certificate and was re-

ported in terms of packs of cigarettes
smoked per day.

The National Institute of Child
Health and Human Development SIDS
Cooperative Epidemiological Study was
a case-control study conducted between
October 1978 and December 1979 that ac-
crued cases of SIDS across six geo-
graphic regions.6 The SIDS rate for this
studywas 1.75/1000 live births (1.10 non-
Black vs 3.65 Black). All cases of SIDS
were autopsied, and a panel of three ex-
pert pathologists reviewed each of the
cases to determine the reliability of the
diagnosis. Living controls (Control A)
were selected from regional birth certifi-
cate files to match regional cases on the
age of death. A second living control
(Control B) was matched to the SIDS
case within each region on age, race, and
birthweight (c 2500 g). There were 757
SIDS cases and 1514 controls available
for this analysis. Mothers of SIDS cases
were interviewed 2 to 5 weeks after the
child died. Mothers of cases and controls
were asked during the interview how
many cigarettes per day they smoked
during the first, second, and third trimes-
ters. For this analysis, information on
smoking in the first trimester was used.

Analyses were carried out to deter-
mine whether the SIDS infants' age of
death was less when the mother smoked
than when the mother did not smoke by
using general chi-square tests of associ-
ation. The relationshipbetween the quan-
tity smoked and infant mortality was an-
alyzed by logistic regression.7 Two-way
interactions between smoking and cova-
riates in the logistic models were exam-
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ined, but none were significant. Analyses
were done with SAS.8

Rests
In the Missouri population and in the

Cooperative Study, the distribution of
the age of SIDS death for smokers and
nonsmokers appears quite similar (Fig-
ures 1 and 2). There were no statistically
significant associations by general chi-
square analysis. The median age of death
for both nonsmokers and smokerswas 11
weeks. This contrasts with the observa-
tion from Sweden of a median age of
SIDS death among nonsmokers of 10.4
weeks compared with 8 weeks among

smokers.5
The dose-response relationship be-

tween smoking and SIDS was examined
by logistic regression (Table 1). The odds
ratios were adjusted by logistic regression
for race, parity, age of the mother, mater-
nal education, marital status, and sex of
the infant. For Missouri, the adjusted odds
ratios were 1.98 for light smokers com-
paredwith nonsmokers and 2.86 for heavy
smokers comparedwith nonsmokers. The
odds ratio for heavy smokers compared
with light smokers was 1.41 with a 95%
confidence interval (CI) that did exclude
1.0.

For the Cooperative Study, the
adjusted odds ratios, with the reference
group being nonsmokers and using Con-
trol A (the controls matched on age

alone), were 2.49, 3.24, and 3.05 for
smokers of less than 10, 10 through 19,
and 20 or more cigarettes per day, re-

spectively. For Control B (the controls
matched on age, birthweight, and race),
the odds ratios were 2.68, 2.65, and 2.60,
respectively.

iscussion

We were unable to confirm the
Swedish observation of a relationship be-
tween the age of death and a history of
maternal smoking during pregnancy. In
the Missouri population, we did observe
a relationship between the quantity
smoked and the risk for SIDS. Data from
the Cooperative Study, however, failed
to support a dose-response relationship.
Differences in results between the two
populations may be due to recall bias. In
the Cooperative Study women reported
smoking after the death of the infant,
while in the Missouri population smoking
information was reported on the birth
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FIGURE 1Pere distridbuton of the age of death (in months) by maternal smok-
ing status for sudden infant death syndrome deaths occurring in Missouri
for the years 1980 to 1985.

certificate prior to the death of the infant.
However, the direction of this potential
bias is uncertain.

Confirmation of the Swedish report
of an earlier age of death among infants of
smokers would support the hypothesis
that the relationship between maternal

smoking and SIDS is biologic. However,
we were unable to demonstrate this rela-
tionshipwith two largeUS data sets. Nev-
ertheless, further research into biologic
mechanisms and life-style factors by
which maternal smoking might increase
the risk of SIDS should be pursued.
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Public health programs that encour-
age smoking reduction for pregnant
women offer the possibility of effecting a
more immediate decline in SIDS. It re-
mains to be determined, however,
whether the benefits of public health pro-
grams that encourage smoking reduction
will include a decline in SIDS occur-
rence. E
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