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Introduction

The Sudden Infant Death Syndrome (SIDS) is the largest cause of infant deaths in western countries. Recently the
introduction of a BACK TO SLEEP campaign, recommending the avoidance of the prone sleeping position and preferably
placing infants to sleep on their backs, has resulted in a significant and sustained fall in the SIDS rate in Ireland
from 2.1/1000 (throughout the 1980s) to 0.7-0.8/1000 live births

1
. This simple, cheap, intervention has resulted in

60-70 less infant deaths in Ireland each year for the past 6 years. Many studies have shown parental smoking increases
the risk of SIDS

2,3,4,5
 and while the overall rate of smoking among adults in Ireland is decreasing, smoking amongst

pregnant women remains very common, and may be increasing, with reported prevalence rates of 27-61%
6
.

Sweeden as an industrialized country has a had a decline in smoking rates and since 1963 anti smoking programmes have
been developed including legislation on smoke free environments and a ban on advertising. More interesting is the fact
that pregnant women who smoked during pregnancy has decreased from 31% in 1983 to 13% in 1999, which has been
attributed to a maternal health project entitled Smoke-free Pregnancy launched in 1992.

7

The objective of this particular study was to examine the effect of infant cigarette smoke exposure on the risk of
Sudden Infant Death Syndrome in a contemporary Irish epidemiological database.

Methodology

A researcher utilising a standardised questionnaire focussing on lifestyle issues and child care practices collected
data. A five-year population-based prospective case control study was conducted in the Republic of Ireland between
January 1994 and December 1998. All children who die suddenly and unexpectedly (SUDS) are reported to ISIDAs National
Sudden Infant Death Register within 24 to 48 hours. Ascertainment and classification of deaths are conducted by
inspection of all coroners certificates. Parental interviews were conducted for each infant who died and four controls
were matched for age and geographical location (yielding a total population sample size = 825). Information was
collected on sociodemographic details, pregnancy, medical history, parenting practices and lifestyle habits pertaining
to the lifetime of infant including the previous 24 to 48 hours. Conditional logistic regression was used to
investigate differences between cases and controls with respect to a number of potential risk factors using the
statistical package STATA version 6. Multivariate analysis included compiling an index of 5 variables scored as
follows: having a medical card-1; no medical card-0; (a low income based free health service entitlement) being in
public rented accommodation (excluding private renting) 1; other-0; no car-1; car ownership-0; either parent employed
0; neither employed-1; and finally mother in receipt of social welfare-1; mother not in receipt of social welfare-0.
An aggregate score of 3 to 5 was used to indicate social disadvantage. Simultaneous testing was applied to investigate
the variables that were significant in the univariate and subsequent multivariate analysis at the 5% level of
significance.

Where there are missing values it is that the data was not available for every subject and is reflected in the
variation in proportions of subjects from one variable to the next. Data may be accepted as missing at random.

Table 1 Univariate and Multivariate Statistics for Smoking and Sudden Infant Death Syndrome

Univariate Analysis Multivariate Analysis *

Cases %
(n)

Controls 
%(n)

Odds
Ratio

95%CI P value Odds
Ratio 

95%CI P
value

Mother smoking during pregnancy 74 (126) 28 (171) 7.34 4.76
11.32

<0.001 3.80 2.30
6.25

<0.001

Mother smoking after birth 72 (114) 26 (164) 7.52 4.78
11.81

<0.001 4.16 2.48
6.97

<0.001

Father smoking during pregnancy 63 (96) 27 (164) 4.60 3.04 6.92 <0.001 2.65 1.49
4.72

<0.01

Father smoking after birth 61 (92) 26 (158) 4.40 2.92 6.63 <0.001 2.64 1.49
4.67

<0.01

Others (excluding father) smoking
during pregnancy

29 (46) 7 (44) 6.53 3.73
11.43

<0.001 3.32 1.62
6.79

<0.01

Others (excluding father) smoking after
birth

27 (42) 6 (39) 6.78 3.75
12.26

<0.001 3.31 1.51
7.22

<0.01

* = adjusted for mothers age, education, smoking and drinking during pregnancy and social deprivation

Results

In total, there were 203 SIDS cases and 608 control infants involved in this study. The data in Table 1 shows that 74%
of SIDS mothers smoked during pregnancy compared to 28% of control mothers giving an odds ratio, of increased risk of
SIDS in smokers, of 3.80 (CI 2.30-6.25 p<0.001). The data in Table 1 also shows that 63% of fathers of SIDS cases
smoked during pregnancy compared to 27% of fathers in the control group. This table clearly demonstrates that more
(other) household members of SIDS infants smoked, 29% compared to 7% in the control group, and the suggestion of a
dose response effect with increasing levels of consumption increasing the risk of Sudden Infant Death Syndrome.

Table 2 shows a dose response effect with an odds ratio of 2.98 for those smoking 1-10 cigarettes per day (p<0.001),
rising to 5.05 for those smoking more than 10 cigarettes per day (p<0.001). The paternal data also shows a dose
response effect with odds ratios of 2.08(p<0.05) for the 1-10 cigarettes per day group, increasing to an odds ratio of
3.21(p<0.01) for the group smoking more than 10. Table 2 also highlights that when others are smoking in the house and
the number of cigarettes is increased to greater than 10, the odds ratio increases from 1.85 to 3.93(p<0.01).

Table 2 Dose Response Effect of Smoking during Pregnancy on Risk of SIDS

Univariate Analysis Multivariate Analysis *

Cases % (n) Controls %(n) Odds Ratio 95%CI P value Odds Ratio 95%CI P value

Mother smoking

none 26 (44) 73 (451) 1.00 1.00

1-10 cigarettes/day 31 (51) 17 (104) 5.05 3.05 8.35 <0.001 2.98 1.67 5.34 <0.001

>10 cigarettes/day 43 (71) 10 (64) 11.51 6.68 19.84 <0.001 5.05 2.67 9.55 <0.001

Father smoking

none 37 (56) 74 (454) 1.00 1.00

1-10 cigarettes/day 22 (32) 11 (32) 3.58 2.09 6.13 <0.001 2.08 1.02 4.25 <0.05

>10 cigarettes/day 41 (62) 15 (94) 5.22 3.25 8.40 <0.001 3.21 1.66 6.21 <0.01

Others (excluding father) smoking

none 71 (112) 93 (577) 1.00 1.00

1-10 cigarettes/day 6 (10) 3 (17) 2.99 1.23 7.23 <0.05 1.85 0.62 5.52 0.27

>10 cigarettes/day 23 (35) 4 (24) 6.72 3.60 12.52 <0.001 3.93 1.60 9.65 <0.01

Father and Other variables refer to smoking in childs home environment
c = Adjusted for maternal age, education, smoking, alcohol consumption and social deprivation.

Table 3 shows that the risk of SIDS increases significantly where both parents smoke compared to only the mother
smoking (OR 2.92 rising to 6.92 p<0.001) when adjusted for maternal age, education, alcohol consumption, and social
disadvantage score > 

2
.
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Table 4 shows that when adjusted for cosleeping, maternal alcohol usage did not independently increase the risk of
SIDS in non smoking, non drinking mothers (OR 1.00 NS). It is interesting to note that with a non smoking mother who
drank alcohol, this had no effect. But, it is when the mother smokes and does not take alcohol, the odds ratio is
5.70(p<0.001). However it was the smoking mothers who also drank that had the highest overall risk of SIDS in this
data set (OR 7.37, p<0.001).

Discussion

This study confirms that cigarette smoke exposure is a powerful SIDS risk factor increasing the risk of SIDS in Irish
infants almost 4 fourfold and in a dose, dependant fashion with the risk increasing with the number of cigarettes
smoked. This increased risk of SIDS applies not only to maternal and paternal smoking but also to any other household
members smoking suggesting both an in-utero and postnatal environmental effect. This increased risk of SIDS from
environmental exposure is also supported by the increased odds ratio for SIDS in families where both parents smoked
(OR 6.92) compared to where only the mother smoked (OR 2.92). The data would also suggest that maternal alcohol intake
does not increase the SIDS risk in non smokers. However the combination of smoking and drinking resulted in a massive
increase in the SIDS risk (odds ratio of 11.6). Also the data show that if pregnant Irish mothers reduced the amount
smoked to 10 or less cigarettes per day they would almost halve the SIDS risk in their children (OR 2.98 for 1-10
cigarettes per day V OR 5.05 for >10 cigarettes per day, Table 1).

This significant risk reduction, by reducing cigarette intake, may be a more practically attainable interim goal while
effective smoking cessation programs are developed. The results from this present study are consistent with the
findings in other countries where a similar link between smoking and SIDS has been found

2,3,4,5
. In addition data from

countries with low rates of maternal smoking in pregnancy suggest that a significant reduction in maternal smoking in
pregnancy would almost halve the current SIDS rate in Ireland with 20 less infant deaths per year

2
.

Table 3 The effect of both parents smoking in the household on SIDS risk

Univariate Analysis Multivariate Analysis*

Odds Ratio 95 % CI P value Odds Ratio 95 % CI P value

Neither parent smoking 1.00 1.00

Mother only smokin 4.70 2.47 - 8.93 <0.001 2.92 1.36 - 6.14 <0.01

Mother + father smoking 10.47              6.08 -18.02 <0.001 6.92            3.59 - 13.21            <0.001

* = Adjusted for maternal age, education, alcohol consumption, social disadvantage score >
2
.

Table 4 Association between maternal smoking and drinking during pregnancy and risk of SIDS

Multivariate Analysis *

Cases
% (n)

Controls
% (n)

Odd Ratio 95 % CI P value

non smoker / non drinker 11 (18) 36 (224) 1.00

smoker / non drinker 25 (40) 14 (87) 5.70 2.55 - 12.70 <0.001

non smoker / drinker 15 (24) 36.5 (227) 1.49 0.72 - 3.07 0.30

smoker / drinker 48 (77) 13.5 (84) 7.37 3.69 - 14.72 <0.001

* Adjustmed for cosleeping
However as nicotine is now recognized to be as addictive as the so called hard drugs such as heroin, and that while
2/3 of smokers want to quit only 2% succeed annually, a more realistic strategy for dealing with nicotine dependence
needs to be developed. Smoking reduction strategies based on health education have proved largely ineffective.
Consequently alternative strategies involving the easy availability of nicotine replacement therapy need to be
developed. A recent report from the Royal College of Physicians of London provides a timely reminder that cigarette
smoking remains the leading cause of premature death and disability in the United Kingdom, despite widespread
dissemination of the adverse health effects of smoking for over 40 years

8
. This report emphasizes for the first time

the pivotal role nicotine addiction plays in the inability to quit smoking and accepts that cigarettes are primarily,
very efficient, nicotine delivery systems. Several actions inevitably flow from this reality. Smoking cessation
programs, should be seen as nicotine addiction treatment programmes, should be widely available and accessible and
involve nicotine replacement therapy. Nicotine replacement therapies have been shown to double the quit rate but their
remains serious deficiencies in all the available nicotine replacement delivery systems whether gum, spray or patch,
when compared to the efficiency of the cigarette as a nicotine delivery system. Consequently, nicotine replacement
therapy requires urgent research and development. In addition, cigarettes should be regulated in the same way as other
drug delivery devices given that there are more adverse effects from smoking than from the other entire drug
addictions combined in Irish society.

These results demonstrate that smoking is strongly associated with an increased risk of Sudden Infant Death Syndrome.
The risk of SIDS is significantly increased by exposure to tobacco smoke whether during pregnancy or after the babys
birth. This risk is largest but not restricted to maternal smoking alone with paternal smoking having an additional
effect. The risk associated with smoking increases as the level of the infants exposure increases whether it occurs
via an increase in the number of cigarettes smoked daily or via an increase in the number of smokers in the household.
On multivariate analysis adjusting for co sleeping, alcohol consumption was not found to have an additional
independent effect in nonsmokers but the combination of smoking and drinking produced a massively increased risk of
SIDS (OR 7.37 P<0.001). This research highlights that more needs to be done in aiding and empowering individuals to
give up smoking and perhaps in the first place not to start smoking. There is a need to combine legislation as a
framework for control strategies in relation to smoking inclusive of education, both of which may aid the fight
against smoking.
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