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Abstract

Objectives: To estimate the risk of ischaemic heart disease caused by exposure to
environmental tobacco smoke and to explain why the associated excess risk is almost
half that of smoking 20 cigarettes per day when the exposure is only about 1% that of
smoking.

Design: Meta-analysis of all 19 acceptable published studies of risk of ischaemic heart
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disease in lifelong non-smokers who live with a smoker and in those who live with a non-smoker, five
large prospective studies of smoking and ischaemic heart disease, and studies of platelet aggregation and

studies of diet according to exposure to tobacco smoke.

Results: The relative risk of ischaemic heart disease associated with exposure to environmental tobacco
smoke was 1.30 (95% confidence interval 1.22 to 1.38) at age 65. At the same age the estimated relative

risk associated with smoking one cigarette per day was similar (1.39 (1.18 to 1.64)), while for 20 per day it
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was 1.78 (1.31 to 2.44). Two separate analyses indicated that non-smokers who live with smokers eat a diet
that places them at a 6% higher risk of ischaemic heart disease, so the direct effect of environmental
tobacco smoke is to increase risk by 23% (14% to 33%), since 1.30/1.06=1.23. Platelet aggregation
provides a plausible and quantitatively consistent mechanism for the low dose effect. Theincreasein
platel et aggregation produced experimentally by exposure to environmental tobacco smoke would be
expected to have acute effects increasing the risk of ischaemic heart disease by 34%.

Conclusion: Breathing other people’ s smoke is an important and avoidable cause of ischaemic heart
disease, increasing aperson’ srisk by a quarter.

Key messages

Analysis of 19 epidemiological studies shows that people who have never smoked have an
estimated 30% greater risk of ischaemic heart disease if they live with a smoker (P<0.001)

Thisis surprisingly large—almost half the risk of smoking 20 cigarettes per day even though
the exposure is only 1% of that of a smoker

The excess risk from smoking one cigarette per day is 39%—similar to therisk in anon-
smoker living with a smoker

The effect is mainly explained by a non-linear dose-response relation between expsoure to
tobacco smoke and risk of heart disease

Detailed analysis shows no significant bias; dietary confounding can account for an excess
risk of only 6%, so revising the excess risk from 30% to 23%

| ntr oduction

To
Epidemiological studies have shown that the risk of ischaemic heart disease is about 30% Hgtract _
greater in non-smokers who live with smokers than in those who do not.1 2242 |t seems || * u;ﬁggg'm
implausible that the effect of environmental exposure to tobacco smoke should be so Results |
large when the excess risk associated with smoking 20 cigarettes per day is only about %ﬁg&
80% at age 65 (the average age of ischaemic heart disease eventsin the studies).6 7 8910 —

1112 Environmental exposure to tobacco smoke is only about 1% that of smoking® 14 1216 17 therisk is
nearly half. In this paper we examine the possible explanations for this surprisingly large association.

Methods
We carried out five sets of analyses using published data. Firstly, we conducted a meta- ;—g%t ot

analysis of the studies of exposure to environmental tobacco smoke (or passive smoking)

Introduction

and ischaemic heart dim.@@@ﬂ&&%&@ﬂ@@@&&&374375376\,\/6 = Methods
) . ] ) ) Result
identified relevant studies through Medline (MeSH terms: smoking, tobacco smoke D%J;OH
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pollution), by scanning the reference lists of each study and of review articles, and by || References ||
discussion with colleagues. All the studies used spouse’ s smoking as an objective
measure of exposure to environmental tobacco smoke (non-smokers who live with smokers have greater
exposure both inside and outside the home!3 ﬂ). We extracted data on non-fatal infarction or death from
ischaemic heart disease in never smokers according to whether their spouses currently smoked or had
never smoked, excluding data on ex-smoker spouses where possible. We calculated the average of the
relative risk estimates, adjusted for age and sex, of the studies, each weighted by the inverse of itsvariance
(as there was no heterogeneity). For reasons given below in the discussion, we excluded two studies
reported together.3° 26

Secondly, to determine the risk of ischaemic heart disease associated with smoking at low doses, we
analysed the dose-response rel ation between smoking and ischaemic heart disease from five cohort studies
of men recruited during the 1950s (selected because of their large size).6 7 8 910 11 12 \y/e analysed the five
studies separately. In each the smokers had been divided into three or four categories according to the
number of cigarettes smoked. We fitted logistic regression lines, in 10 year age groups, of the risk of
ischaemic heart disease (relative to non-smokers) on the adjusted average number of cigarettes smoked per
day in each smoking category. The number of cigarettes was adjusted as described previously,?’—8 using data
on biochemical markers of tobacco smoke intake to allow for the fact that heavier smokersinhale less from
each cigarette on average. From each regression line we determined the risk of ischaemic heart disease
associated with smoking one cigarette per day by linear extrapolation. We then calculated the average of
the five estimates, weighted (since there was no heterogeneity) by the inverse of variance.

Thirdly, we used the same cohort studies to determine how much of the excess risk of ischaemic heart
disease is reversible many years after stopping smoking, as an indirect estimate of the extent of
confounding.

Fourthly, because people exposed to environmental tobacco smoke eat less fruit and vegetables and thisis
associated with an increased risk of ischaemic heart disease, so confounding will arise, 32 42 we analysed
published datato estimate the extent of confounding. We used published estimates of the increasein risk of
ischaemic heart disease associated with a decrease of one standard deviation (SD) in consumption of fruit,
vegetables, and antioxidant vitamins as markers of fruit and vegetable consumption.*: We identified
studies that measured dietary intake of these nutrients (using weighed dietary inventory or 24 hour recall or

food frequency questionnaires with quantitative estimates of portion size)*2 43 44 4546 47 48 49 50 51 52 53

5455 56 5758 59 i smokers and non-smokers and in non-smokers who lived with smokers and did not
(additional MeSH terms: fruit, vegetables, carotene, nutrition surveys, diet surveys, diet records, food
habits). We calculated the differences as a proportion of the SD in each study. Thus we estimated the
excess risk of ischaemic heart disease attributable to differences in consumption of the nutrients in each

study. We also examined the relation between smoking and other risk factors for ischaemic heart disease.

Finally, because of the proposal that platelet aggregation may account for the large effect of exposure to
environmental tobacco smoke on risk of ischaemic heart disease,X we analysed published data (additional

MeSH term: platelet aggregation). We fitted alogistic regression line to the data on risk of ischaemic heart
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disease according to platelet aggregation@ and estimated the increase in risk of ischaemic heart disease for
al SD increasein platelet aggregation. We determined the effects of smoking and of exposure to
environmental tobacco smoke on platelet aggregation (expressed in SDs) from published experimental
studies®L 62 63 64 6566 67 68 gnq calculated the average increase, weighting by the number of subjectsin
each study. From these data we estimated the immediate increase in risk of ischaemic heart disease
attributable to smoking and exposure to environmental tobacco smoke. We did not use cross sectional
studies of platelet aggregation in smokers and non-smokers because they are insensitive®?; the effects of
smoking are short term®’ and may not be apparent in smokers who had not smoked for afew hours before
blood was collected.

Results
. . . . Top
Risk of ischaemic heart disease at low exposur e to tobacco smoke Abstract
Risk in non-smokerswho live with smokers I ntroduction
Figure 1 shows the results of the 19 studies as the risk of ischaemic heart disease in never | « Methods
. N = Results

smokers whose spouses currently smoked relative to the risk in those whose spouses had Discussion
never smoked (detail of design of the studies has been summarised previously 2) 18 19 20|~ References

2122232425 26 27 28 29 30 31 32 33 34 There were 6600 ischaemic heart disease eventsin

total. There was no significant heterogeneity (225=26), and figure 1 shows that the estimates from the
individual studies are consistent with each other. The summary estimate of relative risk was 1.30 (95%
confidenceinterval 1.22 t01.38; P<0.001), similar to the estimates from earlier meta-analyses with fewer

ischaemic heart disease events were deaths) and case-control studies (in which most events were non-fatal
infarcts) and with or without inclusion of three unpublished studies.

Fig 1 Relative risk estimates (with 95% confidence intervals),
l adjusted for age and sex, from nine prospective studies (solid
{ circles) and 10 case-control studies (open circles) comparing
I ischaemic heart disease in lifelong non-smokers whose spouse
l 1| currently smoked with those whose spouse had never smoked

(16 published studies (from left to right!® 19 20 21 2223 24 25 20

272829303132 3’) and three with results cited by others from

abstracts or theses? 3—4)

View larger version (18K):
[in this window]
[in a new window]

It has been proposed that publication bias accounts for the associati on.36 The number of unpublished
studies would need to be implausibly large. As a simple approximation, eight of the 19 individual studies
(fig 1) were significantly positive (a probability for each of lessthan 1 in 40 if there were no association).
The total number of studies needed to generate these by chance would be more than 320 (8 x 40), of which
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only 19 were published. Exclusion from the analysis of all studiesrecording fewer than 100 events (as
selective publication ismore likely to affect small studies) made no difference to therelative risk estimate.

Risk of smoking one cigar ette per day

Figure 2 shows the dose-response relation in each of the five studies of smoking and ischaemic heart
disease (age standardised to age 65). The risk of ischaemic heart disease increases continuously with daily
cigarette consumption, but in all five studies linear extrapolation of the regression line back to zero dose
(no cigarettes per day) does not yield the expected relative risk estimate of 1.0. The estimates from the five
individual studies of therisk at low dose are consistent with each other, and the weighted average relative
risk at one cigarette per day (defining risk in non-smokers as 1.0) was 1.39 (1.18 to 1.64; P<0.001). At 20
cigarettes per day thisrisk was 1.78.

———= .~ = .| Fig2Estimates (with 95% confidence limits) from five studies®
+—t 1 1 of therisk of ischaemic heart disease in current
cigarette smokers according to number of cigarettes smoked
View larger version (10K):  relaiveto never smokers (age standardised to age 65). Scale on
[in this window] the horizontal axisis linear with respect not to the number of
[in anew window] cigarettes smoked but to the corresponding concentrations of

biochemical markers3®

Table 1 shows the relative risk of ischaemic heart disease associated with smoking one cigarette per day
according to age, from thefive cohort studies. The estimates decline with increasing age at death
(P<0.001). The average age of ischaemic heart disease events in the studies of exposure to environmental
tobacco smoke was about 65 years and the estimate of 1.39 is close to the estimate of 1.30 from these
studies. With alinear dose-response relation the expected excess risk from smoking one cigarette per day is
4% (1/20th the excess risk of 78% from smoking 20 cigarettes per day); with environmental exposureit is
0.8% (1% of 78%). A high risk at low dose is therefore seen in the studies of smoking (39% excessrisk v
4% expected) and in studies of environmental exposure (30% v 0.8%).

Table 1 Estimated risk (95% confidence interval) of ischaemic heart disease
View thistable: relative to that in unexposed never smokers, from environmental exposure to
[in thiswindow] tobacco smoke (seefig 1) and from actively smoking one cigarette per day (see
[in a new window] fig 2)

How much of the association is due to confounding by diet?
Direct estimate

The diet of smokers and of non-smokers who live with them differsfrom that of non-smokers who live
with non-smokers. This dietary difference, rather than the exposure itself, may account for the high risk of
ischaemic heart disease.®® 42 The most pronounced differenceis alower consumption of fruit and
vegetables,™ =2 2= 2° 90 20 which contain nutrients that may protect against ischaemic heart disease,
including folic acid,’C potassium, and linoleic acid.*! These were not measured as potential confounding
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factors in studies of passive smoking and ischaemic heart disease. Fruit, vegetables, carotenes, vitamin C,
and vitamin E are highly correlated with each other, and the regression analyses for each nutrient were not
adjusted for these correlations, so each nutrient will serve as amarker for the risk of ischaemic heart
disease associated with fruit and vegetable consumption in general, even though carotene and vitamin E do
not themselves reduce mortality from ischaemic heart di sease. ™t 1 72 Taple 2 shows summary estimates
from cohort studies of the relative risk of ischaemic heart disease associated with a difference of 1 SD in
consumption of all fruit, all vegetables, carotenes, vitamin C, and vitamin E as markers of fruit and
vegetable consumption.

Table 2 Estimates of increased risk of ischaemic heart disease in smokers
View thistable: relative to non-smokers, attributable to lower consumption of fruit and
[in thiswindow] vegetables
[in a new window]

Almost al studies showed alower consumption of these nutrientsin active smokers than non-smokers, but
the differences were heterogeneous across studies (which is not surprising since fruit and vegetable
consumption varies in different communities and different seasons, so the difference between smokers and
non-smokersislikely to vary). Table 2 shows, from al studies reporting on each nutrient, the median
difference and the largest difference. The estimates of the excess risk of ischaemic heart disease
corresponding to the median estimates of the dietary difference in no case exceed 3% (suggesting that diet
explainsonly a 3% excess risk of ischaemic heart disease in smokers); the largest estimates (based on the
largest estimate of the dietary difference from any study and the upper confidence limits of the estimates of
the association between the nutrients and ischaemic heart disease) do not exceed 9%.

The difference between smokers and non-smokers in plasma low density lipoprotein cholesterol is small—
an estimated 0.07 mmol/I,”3 corresponding to an excess risk of ischaemic heart disease (at age 65) of about
3%.”% The overall excessrisk of ischaemic heart disease attributable to dietary differencesin smokers (fruit
and vegetables and serum cholesterol) is thus about 6%. Blood pressure is no greater in smokers than non-
smokers (and body mass index is less); these and other risk factorsfor ischaemic heart disease have a

negligible effect on the relation between smoking and ischaemic heart disease.”

For exposure to environmental tobacco smoke the median differencein fruit and vegetable consumption
between non-smokers who do and do not live with smokers, based on all available studies (2-3 for each
marker), was 0.10 SD for fruit,22 2 0.06 for vegetables,>2 >’ 0.26 for carotenes,> %8 52 and 0.18 for
vitamin C.3 258 These are generally smaller than the median estimates for smokers (table 2). The
corresponding estimates of the excess risk of ischaemic heart disease are 1-2%.

The differences in serum cholesterol 19 21 22 25 pjgoqd pr&wre,ﬁ 2125 ang body massi ndex19 21 2558 59

in never smokers according to whether or not the spouse smoked were imperceptible (as expected since the
differences between active smokers and non-smokers are so small). Combining the differences showed no
significant difference, with upper confidence limits inconsistent with aserum cholesterol more than 2%
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higher, blood pressure more than 4% higher, and body mass index more than 6% higher. Estimates of the
relative risk of ischaemic heart disease unadjusted and adjusted for blood pressure, serum cholesterol, body
mass index, and a measure of social class (published in six epidemiological studies?! 22 23 25 27 32) \yere
similar: the weighted average of the adjusted estimates, 1.57 (1.00 to 2.13), was no lower than that of the

unadjusted estimates, 1.47 (1.00 to 2.19).

Indirect estimate

Three of the five smoking cohort studies cited above followed the men for 20 or more years. Almost al the
excess risk reversed (table 3); the residual excessrisk was 6% (2% to 10%). This sets an upper limit to any
effect of confounding that is similar to our direct estimate of confounding.

Table 3 Risk of death from ischaemic heart disease in men who had stopped
View thistable: smoking for 20 or more years, relative to that in men who had never smoked
[in this window]
[in anew window]

People who gave up smoking in recent years also changed their di et.*3 44 \We based our anal ysison older
studies, in which the former smokers would have given up before 1955, when dietary change was not
widely advocated on health grounds (indeed, consumption of saturated fat increased in the United States
between 1945 and 19557—6). Significant dietary change in these studiesis unlikely but even the recent data
on dietary change after stopping smoking*2 %4 would increase the estimate of 6% to no more than 12%,
similar to the direct estimate of the largest effect.

Size of the causal association

Confounding due to dietary differences accounts for arelative risk estimated as 1.06 in smokers. Of the
overall relative risk of ischaemic heart disease associated with environmental exposure to tobacco smoke
of 1.30, the estimated relative risk for the causal relation is therefore 1.23 (1.30/1.06). It will in fact be a
little higher since dietary confounding is less than in smokers. Even when based on the largest estimate of
confounding in smokersit is 1.16 (1.30/1.12). For smoking one cigarette per day the overall relativerisk is
1.39 and the estimate of the causal relation is 1.31 (1.39/1.06). Table 4 summarises the estimates.

Table 4 Estimates of the extent of confounding and of the cause and effect
View thistable: relation in the associations of passive and active smoking with ischaemic heart
[in thiswindow] disease at age 65
[in anew window]

Mechanism of effect: platelet aggregation

Figure 3 shows the risk of ischaemic heart disease in a cohort of 2398 men (162 of whom had had a
myocardial infarction) divided into five groups according to ranked measures of platelet aggregation (from
the Caerphilly collaborative heart disease study@). Theassociation is linear. The estimate from the logistic
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regression line fitted to the data was that an increase in platelet aggregation of 1 SD (from any point on the
distribution) is associated with arelative risk of ischaemic heart disease of 1.33 (1.19 to 1.48; P<0.001).

Fig 3 Risk (95% confidence interval) of ischaemic heart disease
relative to lowest group according to measurements of platelet
aggregation (induced by ADP), expressed as SDs from the

mean, with fitted regression line (data from Elwood et al@)

View larger version (11K):
[in this window]
[in a new window]

Table 5 summarises the experimental studies on smoking and platel et aggregation (from three different
research groups).@ 626364 65 66 67 68 Thg gffects of smoki ng and environmental exposure are similar. The
effect of smoking was similar in non-smokers who smoked on the one occasion (for experimental
purposes)®2 83 64 and in habitual smokers abstinent for 8-10 hours.84 6 66 6768 £rom the relation between
platel et aggregation and ischaemic heart disease estimated above, the immediate increase in the risk of
ischaemic heart disease attributable to effects on platelet aggregation is estimated to be 43% for smoking
and 34% for environmental exposure (table 5). These estimates of the immediate effect are, as expected, a

little higher than those of the long term effect of intermittent exposure over the day in table 4.

Table 5 Results of experiments of exposure to tobacco smoke and platel et
View thistable: aggregation and the associated immediate increase in risk of ischaemic heart
[in thiswindow] disease
[in a new window]

The actions of smoking on other factors that increase risk of ischaemic heart disease are likely to increase
continuously with dose such that the effect of exposure to environmental tobacco smokeisimperceptible.
Thus plasma fibrinogen concentration is higher in active smokers but not detectably greater in non-
smokerswho live with smokers than in those who do not (the 95% confidence limits from combining three
studies?® 22 79 were 4% lower and 4% higher). The effects on high density lipoprotein cholesterol?? 22 and
carboxyhaemoglobin®® 18 are also imperceptible. The more gradual increase in the excess risk from 39%
smoking one cigarette per day to 78% at 20 per day (at age 65) is attributable to these and other non-
platelet factors.

Discussion
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Evidencefor alarge effect from a small exposure

Environmental exposure to tobacco smoke is associated with an excess risk of ischaemic l%k))gtract _
heart disease of 30% and is estimated to cause an excess risk of 23% (95% confidence W
interval 14% to 33%), increasing the risk of death from ischaemic heart disease between Results

the ages of 60 and 69 in British men who do not smoke from about 5% to 6%. So large * g?;ig&

an effect from arelatively small exposure, though unlikely on first impression, is
supported by agreat deal of evidence.

The association cannot be explained by bias in the studies of environmental exposure to tobacco smoke.
Publication bias can be rejected, as discussed above. Misclassification bias arises because some people
who claim never to have smoked are former or current smokers; they are at greater risk of ischaemic heart
disease and more likely to have spouses who smoke. This bias has been found to be of minor importancein
studies of lung cancer’3; it will be negligible in studies of ischaemic heart disease because the relative risk
of ischaemic heart disease in smokersis so much smaller than that of lung cancer (about 2 compared to
20).

The cohort studies of smokers also show a substantial risk at low dose (table 1).

Studies directly measuring the extent of atheromatous disease in arteries have confirmed a similar effect in
smokers and in non-smokers exposed to environmental tobacco smoke, and a smaller effect in unexposed
non-smokers, 1/ 80

The association cannot be explained by confounding. If all the excess risk of ischaemic heart disease in
non-smokers who live with smokers compared with those who live with non-smokers were to be explained
by their dietary differences, about half the excess risk in smokers would also have to be attributable to
differencesin diet. The excessrisk largely reverses on stopping smoking, indicating that thisis not the
case. The estimate of the extent of confounding as the excess risk that is not reversed many years after
stopping smoking (6%) corroborates the estimate of the excess risk to be expected from the dietary
differences.

The effect of tobacco smoke on platelet aggregation provides a plausible mechanism for the low dose
effect. The immediate effect of a single environmental exposure isto increase risk by an estimated 34%
(table 5). Thiswill be an underestimate because of regression dilution bias (which could not be allowed for
because repeat measures were not available), but will also tend to be an overestimate because it does not
reflect typical intermittent exposure to environmental tobacco smoke over the day, which will be somewhat
less. One hour after asingle exposure the effect on platelet aggregation is attenuated by about half,8” so the
likely effect of intermittent exposure throughout the day could be consistent with our estimate of a 23%
increase in risk. Simple corroboration is provided by the observation that aspirin abolishes the effect of
tobacco smoke on platel et aggregatione—5 68 and reduces the risk of ischaemic heart disease by about
25%.81 The experimental evidence of asimilar effect of smoking and environmental exposure on platel et
aggregation is corroborated by studies showing that the generation of thromboxane A2 from arachidonic
acid (which leads to platelet aggregation) was also si milar.82 A small dose of an agonist seemsto havea
maximal effect on platelet aggregati on.83
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A meta-analysis of the studies of occupational exposure to environmental tobacco smoke exposure
indicated a disproportionately large effect: relative risk 1.36 (1.08 to 1.71).8% The occupational studies lack
the susceptibility to confounding because non-smokerswho work with smokers will not share their diet.

In animal experiments, eight studies on four species (involving exposure to the smoke from simultaneous
combustion of between one and 10 cigarettes, generaly for 4-6 hours per day over 6-16 weeks) all showed
pronounced vascular toxicity of the exposure.82 86 87 88 89 90 91 92 The gize of the resulting infarct after
experimental occlusion of a coronary artery was 50-100% greater® 86 87 and arterial atheromatous disease

was about twice as extensiveS 89 90 91 92 i exposed animals than in unexposed controls.

Evidence against a large effect at low dose

Pipe and cigar smokers have alow risk of ischaemic heart disease (the risk relative to non-smokers was
estimated as 1.13 for pipe smokers, 1.30 for cigar smokers, and 1.75 for cigarette smokers%). Pipe and
cigar smokers tend not to inhale when smoking and because of characteristics of the smoke can absorb
nicotine through the mouth, 2 but they must inhale their own environmental tobacco smoke in the same
way that non-smokersinhale other people ssmoke. Their low risk might at first sight weigh against the
view that inhaling environmental tobacco smoke poses a material risk of ischaemic heart disease.
However, men who smoke only pipes or cigars smoke much less frequently than cigarette smokers. In a
study of 21 520 men, 2618 current pipe or cigar smokers smoked on average three times a day whereas
4184 cigarette smokers smoked on average 20 times a day.g—4 The difference in this frequency, in view of
the short term nature of the effect on platelet aggregation (half life less than an hour6—7), may well reconcile
the observations of passive smokers and the risk of ischaemic heart disease among pipe smokers.

Excluded studies

A separate analysis of one of the studies of environmental tobacco smoke exposure and ischaemic heart
disease in the set of 19 studies (fig 1), and of two data sets not published elsewhere (from the US National
Center for Health Statistics and the American Cancer Society) has been published by Layard and LeVais,
consultantsto the tobacco industry.g’—5 36 They reported a combined relativerisk estimate from the three
studies of 1.00, with anarrow 95% confidenceinterval (0.97 to 1.04)@ This negative result is statistically
inconsistent with the estimate of 1.30 (1.22 to 1.38) from the above analysis of 19 studies (P<0.001). The
difference istoo great for the two groups of studies to be combined as separate valid estimates; one must be
flawed. We took the estimate from the 19 studies as valid and rejected that of Layard and LeVois, since
thereis no reason to reject an analysis based on 19 independent studies in favour of one from asingle
group with avested interest.

Direct evidence supports this decision. Firstly, in one of the three studies the relative risk estimate (men
and women combined) of Layard and LeVois of 0.98 (0.90 tol.O?)$ was inconsistent with that from an
independent analysis of the same data commissioned by the American Cancer Society (the owners of the
data) of 1.21 (1.06 to 1.38).ﬂ Secondly, even in the absence of a causal effect, the combined estimate of
1.00 isinconsistent with any confounding from the dietary differences. Thirdly, the result is inconsistent
with the data on low dose active smoking, the evidence on platelet aggregation, the animal studies and the
other evidence summarised above.
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Conclusions

We believe that there is no satisfactory alternative interpretation of the evidence reviewed here than that
environmental exposure to tobacco smoke causes an increase in risk of ischaemic heart disease of the order
of 25%. In proportionate terms thisis of similar magnitude to the effects of exposure to environmental
tobacco smoke on lung cancer, 12 but the number of excess deaths from heart disease will be far greater
because heart disease is so much more common than lung cancer in non-smokers. Reversal of the effect
would reduce the risk of ischaemic heart disease by about as much as taking aspirin, or by what many
peopl e could achieve through dietary change. The effect of environmental tobacco smoke is not trivia, asis
often thought. It is a serious environmental hazard, and one that is easily avoided. The evidence on
ischaemic heart disease warrants further action in preventing smoking in public buildings and enclosed
working environments. The hazard in the home requires greater public education so that smokers recognise
the risk to which they expose members of their family. It is also important that clinicians advise that
families of patients with known coronary artery disease do not smoke in their presence.

Acknowledgements

Wethank Richard Doll, Martin Jarvis, Stanton Glantz, and Judson Wellsfor their comments on earlier
drafts.

Funding: The Department of Health (England) supported this work, although the views are our own.

Conflict of interest: None.

References
. . . . . Top

1. Glantz SA, Parmley WW. Passive smoking and heart disease: epidemiology, Abstract

physiology and biochemistry. Circulation 1991;83:1-12. Introduction
2. Wells AJ. Passive smoking as a cause of heart disease. J Am Coll Cardiol Methods

1994;24:546-54. [Medling] Results
3. Glantz SA, Parmley WW. Passive smoking and heart disease: mechanisms and . References

risk. JAMA 1995;273:1047-53.

4. Steenland K. Passive smoking and the risk of heart disease. JAMA 1992;267:94-9. [ Abstract]

5. Kritz H, Schmid P, Sinzinger H. Passive smoking and cardiovascular risk. Arch Intern Med
1995;155:1942-8.

6. Hammond EC, Garfinkel L. Coronary heart disease, stroke, and aortic aneurysm. Arch Environ
Health 1969;19:167-82.

7. Hammond EC. Smoking in relation to the death rates of one million men and women. In: Haenszel
W, ed. Epidemiological approaches to the study of cancer and other chronic diseases. Bethesda,
MD: US Department of Health, Education and Welfare, 1966:127-204. (National Cancer Institute
Monograph No 19.)

8. Kahn HA. The Dorn study of smoking and mortality among US veterans: report on eight and one-
half years of observation.In: Haenszel W, ed. Epidemiological approaches to the study of cancer and
other chronic diseases. Bethesda, MD: US Department of Health, Education and Welfare, 1966:1-
125. (National Cancer Institute Monograph No 19.)

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973

Page 11 of 24

2/20/2006



Environmental tobacco smoke exposure and ischaemic heart disease: an evaluation of the evidence -- Law et ...

10.

11.

12.

13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

26.
27.

28.

29.

30.

Hammond EC, Horn D. Smoking and death rates—report on forty-four months of follow-up of 187
783 men. JAMA 1958;166:1294-308.

Doll R, Hill AB. Mortality in relation to smoking: ten years' observations of British doctors. BMJ
1964;i:1399-1410.

Doll R, Hill AB. Mortality of British doctors in relation to smoking: observations on coronary
thrombosis.In: Haenszel W, ed. Epidemiological approaches to the study of cancer and other
chronic diseases. Bethesda, MD: US Department of Health, Education and Welfare, 1966:205-68.
(National Cancer Institute Monograph No 19.)

Pooling Project Research Group. Relationship of blood pressure, serum cholesterol, smoking habit,
relative weight and ECG abnormalities to incidence of major coronary events: final report of the
Pooling project. J Chron Dis 1978;31:201-306.

Hackshaw AK, Law MR, Wald NJ. Environmental tobacco smoke and lung cancer. BMJ
1997;315:980-8.

Wald NJ, Boreham J, Bailey A, Ritchie C, Haddow JE, Knight G. Urinary cotinine as marker of
breathing other peopl€’ s tobacco smoke. Lancet 1984;i:230-1.

Jarvis M, Tunstall-Pedoe H, Feyerabend C, Vesey C, Salloojee Y. Biochemical markers of smoke
absorption and self reported exposure to passive smoking. J Epidemiol Community Health
1984;38:335-9.

Scherer G, Conze C, Tricker AR, Adlkofer F. Uptake of tobacco smoke constituents on exposure to
environmental tobacco smoke. Clin Investig 1992;70:352-67. [Medline]

Celermagjer DS, Adams MR, Clarkson P, Robinson J, McCredie R, Donald A, et al. Passive smoking
and impaired endothelium-dependent arterial dilatation in healthy young adults. N Engl J Med
1996;334:150-4.

Hirayama T. Passive smoking. N Z Med J 1990;i:54.

Garland C, Barrett-Connor E, Suarez L, Criqui MH, Wingard DL. Effects of passive smoking on
ischemic heart disease mortality of nonsmokers. Am J Epidemiol 1985;121:645-50. [Abstract]

Lee PN, Chamberlain J, Alderson MR. Relationship of passive smoking to risk of lung cancer and
other smoking-associated diseases. Br J Cancer 1986;54:97-105. [Medline]

Svendsen KH, Kuller LH, Martin MJ, Ockene JK. Effects of passive smoking in the multiple risk
factor intervention trial. Am J Epidemiol 1987;126:783-95.

HeY,LiL,WanZ, LiL, Zheng X, JaG. Women’s passive smoking and coronary heart disease.
Chin J Prev Med 1989;23:19-22.

Hole DJ, Gillis CR, Chopra C, Hawthorne VM. Passive smoking and cardiorespiratory healthin a
genera population in the west of Scotland. BMJ 1989;299:423-7. [Medline]

Sandler DP, Comstock GW, Helsing KJ, Shore DL. Deaths from all causes in non-smokers who
lived with smokers. Am J Public Health 1989;79:163-7.

Humble C, Croft J, Gerber A, Casper M, Hames CG, Tyroler HA. Passive smoking and 20-year
cardiovascular disease mortality among nonsmoking wives, Evans County, Georgia. Am J Public
Health 1990;80:599-601.

Dobson AJ, Alexander HM, Heller RF, Lloyd DM. Passive smoking and the risk of heart attack or
coronary death. Med J Aust 1991;154:793-7.

LaVecchiaC, D’ Avanzo B, Franzosi MG, Tognoni G. Passive smoking and the risk of acute
myocardial infarction. Lancet 1993;341:505-6. [Medling]

HeY,Lam TH, Li LS, Li LS, DuRY, JaGL, et a. Passive smoking at work as arisk factor for
coronary heart disease in Chinese women who have never smoked. BMJ 1994;308:380-4.
[Abstract/Free Full Text]

Tunstall-Pedoe H, Brown CA, Woodward M, Tavendale R. Passive smoking by self report and
serum cotinine and the prevalence of respiratory and coronary heart disease in the Scottish heart
health study. J Epidemiol Community Health 1995;49:139-43.

Muscat JE, Wynder EL. Exposure to environmental tobacco smoke and the risk of heart attack. Int J
Epidemiol 1995;24:715-9.

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973

Page 12 of 24

2/20/2006



Environmental tobacco smoke exposure and ischaemic heart disease: an evaluation of the evidence -- Law et ...

31

32.

33.

35.
36.
37.
38.
39.

40.
41.

42.

43.

45.

46.

47.
48.
49.
50.

5l

52.

53.

Steenland K, Thun M, Lally C, Heath Jr C. Environmental tobacco smoke and coronary heart
disease in the American Cancer Society CPS-11 cohort. Circulation 1996;94:622-8.

[Abstract/Free Full Text]

Kawachi I, Colditz GA, Speizer FE, Manson JE, Stampfer MJ, Willett WC, et a. A prospective
study of passive smoking and coronary heart disease. Circulation 1997;95:2374-9.

[Abstract/Free Full Text]

Ciruzzi M, Esteban O, Rozlosnik J, Montagna H, Caccavo A, De La Cruz J, et al. Passive smoking
and the risk of acute myocardial infarction [abstract]. Eur Heart J 1996;17(abstr suppl):3009.

Lee PN. Environmental tobacco smoke and mortality. Basel: Karger, 1992.

Layard MW. Ischemic heart disease and spousal smoking in the national mortality followback
survey. Reg Tox Pharm 1995;21:180-3.

LeVois ME, Layard MW. Publication bias in the environmental tobacco smoke/coronary heart
disease epidemiological literature. Reg Tox Pharm 1995;21:184-91.

Wald NJ, Ritchie C. Validation of studies on lung cancer in non-smokers married to smokers. Lancet
1984;i:1067.

Law MR, Morris JK, Watt HC, Wald NJ. The dose-response relationship between cigarette
consumption, biochemical markers and risk of lung cancer. Br J Cancer 1997;75:1690-3.

Kawachi I, Colditz GA. Confounding, measurement error, and publication biasin studies of passive
smoking. Am J Epidemiol 1996;144:909-15.

Denson KWE. Smoke in the face, diet, and harm to the heart. Lancet 1996;348:1663-4.

Law MR, Morris JK. By how much does fruit and vegetable consumption reduce the risk of
ischaemic heart disease. Eur J Clin Nutr 1997 (in press).

Stryker WS, Kaplan LA, Stein EA, Stampfer MJ, Sober A, Willett WC. The relation of diet,
cigarette smoking, and acohol consumption to plasma beta-carotene and al pha-tocopherol levels.
Am J Epidemiol 1988;127:283-96.

Cade JE, Margetts BM. Relationship between diet and smoking—is the diet of smokers different? J
Epidemiol Community Health 1991;45:270-2.

Bolton Smith C, Woodward M, Brown CA, Tunstall-Pedoe H. Nutrient intake by duration of ex-
smoking in the Scottish heart health study. Br J Nutr 1993;69:315-32.

Zondervan KT, Ocké MC, Smit HA, Seidell JC. Do dietary and supplementary intakes of
antioxidants differ with smoking status? Int J Epidemiol 1996;25:70-9. [Abstract]

Jarvinen, Knekt P, Seppéanen, Reunanen A, Helibvaara M, Maatela, et al. Antioxidant vitaminsin the
diet: relationships with other personal characteristicsin Finland. J Epidemiol Community Health
1994,48:549-54.

Margetts BM, Jackson AA. Interactions between people s diet and their smoking habits: the dietary
and nutritional survey of British adults. BMJ 1993;307:1381-4. [Medling]

Fehily AM, Phillips KM, Y arnell IWG. Diet, smoking, social class, and body massindex in the
Caerphilly heart disease study. Am J Clin Nutr 1984;40:827-33. [Abstract]

Larkin FA, Basiotis PP, Riddick HA, Sykes KE, Pao EM. Dietary patterns of women smokers and
non-smokers. J Am Diet Assoc 1990;90:230-37.

Midgette AS, Baron JA, Rohan TE. Do cigarette smokers have diets that increase their risks of
coronary heart disease and cancer? Am J Epidemiol 1993;137:521-9. [Abstract]

McPhillips JB, Eaton CB, Gans KM, Derby CA, Lasater TM, McKenney JL, et a. Dietary
differences in smokers and nonsmokers from two southeastern New England communities. J Am
Diet Assoc 1994;94:287-92.

Subar AF, Harlan LC, Mattson ME. Food and nutrient intake differences between smokers and non-
smokersin the US. AmJ Public Health 1990;80:1323-9.

Emmons KM, Thompson B, Feng Z, Hebert JR, Heimendinger J, Linnan L. Dietary intake and
exposure to environmental tobacco smoke in aworksite population. Eur J Clin Nutr 1995;49:336-45.
Keith RE, Driskell JA. Effects of chronic cigarette smoking on vitamin C status, lung function, and
resting and exercise cardiovascular metabolism in humans. Nutriton Reports Inter national

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973

Page 13 of 24

2/20/2006



Environmental tobacco smoke exposure and ischaemic heart disease: an evaluation of the evidence -- Law et ...

55.
56.
57.
58.
59.

60.

61.
62.

63.

65.

606.

67.

68.

69.
70.

71.

72.

73.

74.

75.

1980;21:907-12.

Tribble DL, Giuliano LJ, Fortmann SP. Reduced plasma ascorbic acid concentrations in nonsmokers
regularly exposed to environmental tobacco smoke. Am J Clin Nutr 1993;58:886-90. [ Abstract]
Nuttens MC, Romon M, Ruidavets JB, Arveiler D, Ducimetiere P, Lecerf JM, et a. Relationship
between smoking and diet: the MONICA-France project. J Intern Med 1992;231:349-56.

Thornton A, Lee P, Fry J. Differences between smokers, ex-smokers, passive smokers and non-
smokers. J Clin Epidemiol 1994;47:1143-62.

LeMarchand L, Wilkens LR, Hankin JH, Haley NJ. Dietary patterns of female nonsmokers with and
without exposure to environmental tobacco smoke. Cancer Causes Control 1991;2:11-6. [Medling]
Sidney S, Caan BJ, Friedman GD. Dietary intake of carotene in nonsmokers with and without
passive smoking at home. Am J Epidemiol 1989;129:1305-9.

Elwood P, Renaud S, Sharp DS, Beswick AD, O’'Brien JR, Yarnell WG. Ischaemic heart disease
and platelet aggregation: the Caerphilly collaborative heart disease study. Circulation 1991;83:38-
44

Davis JW, Shelton L, Watanabe IS, Arnold J. Passive smoking affects endothelium and platel ets.
Arch Intern Med 1989;149:386-9.

Davis JW, Davis RF. Prevention of cigarette smoking-induced platelet aggregate formation by
aspirin. Arch Intern Med 1981;141:206-7.

Davis JW, Shelton L, Eigenberg DA, Hignite CE, Watanabe | S. Effects of tobacco and non-tobacco
cigarette smoking on endothelium and platelets. Clin Pharmacol Ther 1985;37:529-33. [Medling]
Davis JW, Shelton L, Hartman CR, Eigenberg DA, Ruttinger HA. Smoking-induced changesin
endothelium and platelets are not affected by hydroxyethylrutosides. Br J Experimental Pathol
1986;67:765-71.

Davis JW, Davis RF, Hassanein KM. In healthy habitual smokers acetylsalicylic acid abolishes the
effects of tobacco smoke on the platelet aggregate ratio. Can Med Assoc J 1982;126:637-9.
[Abstract]

Davis JW, Hartman CR, Lewis HD, Shelton L, Eigenberg DA, Hassanein KM, et al. Cigarette
smoking-induced enhancement of platelet function: lack of prevention by aspirin inmen with
coronary artery disease. J Lab Clin Med 1985;105:479-83.

Schmidt KG, Rasmussen JW. Acute platelet activation induced by smoking. Thromb Haemost
1984;51:279-82.

Blache D, Bouthillier D, Davignon J. Acute influlence of smoking on platelet behaviour,
endothelium and plasma lipids and normalization by aspirin. Atherosclerosis 1992;93:179-88.
[Medling]

FitzGerald GA, Oates JA, Nowak J. Cigarette smoking and hemostatic function. Am Heart J
1988;115:267-71.

Boushey CJ, Beresford SAA, Omenn GS, Motulsky AG. A quantitative assessment of plasma
homocysteine as arisk factor for vascular disease. JAMA 1995;274:1049-57. [Abstract]
Alpha-tocopherol Beta-carotene Cancer Prevention Study Group. The effect of vitamin E and beta
carotene on the incidence of lung cancer and other cancersin male smokers. N Engl J Med
1994;330:1029-35.

Hennekens CH, Buring JE, Manson JE, Stampfer M, Rosner B, Cook NR, et a. Lack of effect of
long-term supplementation with beta carotene on the incidence of malignant neoplasms and
cardiovascular disease. N Engl J Med 1996;334:1145-9.

Craig WY, Palomaki GE, Haddow JE. Cigarette smoking and serum lipid and lipoprotein
concentrations. an analysis of published data. BMJ 1989;298:784-8. [Medlin€]

Law MR, Wald NJ, Thompson SG. By how much and how quickly does reduction in serum
cholesterol concentration lower risk of ischaemic heart disease? BMJ 1994;308:367-73.
[Abstract/Free Full Text]

Friedman GD, Dales LG, Ury HK. Mortality in middle-aged smokers and nonsmokers. N Engl J
Med 1979;300:213-7.

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973

Page 14 of 24

2/20/2006



Environmental tobacco smoke exposure and ischaemic heart disease: an evaluation of the evidence -- Law et ...

76.
77.
78.
79.
80.

81.

82.
83.

84.

85.
86.
87.
88.
89.
90.

91.

92.
93.

94.

Stephen AM, Wald NJ. Trends in individual consumption of dietary fat in the United States, 1920-
1984. Am J Clin Nutr 1990;52:457-69.

Rogot E, Murray JL. Smoking and causes of death among US veterans: 16 years of observation.
Public Health Rep 1980;95:213-22.

Doll R, Peto R. Mortality in relation to smoking: 20 years observations on male British doctors.
BMJ 1976;2:1525-36.

Iso H, Shimamoto T, Sato S, Koike K, lidaM, Komachi Y. Passive smoking and plasma fibrinogen
concentrations. Am J Epidemiol 1996;144:1151-4.

Howard G, Burke, GL, Szklo M, Tell GS, Eckfeldt J, Evans G, et al. Active and passive smoking are
associated with increased carotid wall thickness. Arch Intern Med 1994;154:1277-82. [ Abstract]
Antiplatelet Trialists' Collaboration. Collaborative overview of randomised trials of antiplatelet
therapy. |. Prevention of death, myocardia infarction, and stroke by prolonged antiplatel et therapy in
various categories of patients. BMJ 1994;308:81-106. [Abstract/Free Full Text]

Schmid P, Karanikas G, Kritz H, Pirich C, Stamatopoulos Y, Peskar B, et al. Passive smoking and
platelet thromboxane. Thromb Res 1996;81:451-60.

Di Minno G, Silver MJ, Murphy S. Monitoring the entry of new platelets into the circulation after
ingestion of aspirin. Blood 1983;61:1081-5. [Abstract]

Wells AJ. Post-hearing comment re OSHA hearing: meta-analysis of relative risk of heart disease
from ETS exposure in the workplace. Washington, DC: US Department of Labor, 1995. (Docket H-
122, Docket Office Room N-2625.)

Prentice RC, Carroll R, Scanlon PJ, Thomas JX. Recent exposure to cigarette smoke increases
myocardial infarct size. J Am Coll Cardiol 1989;13:124A.

Zhu B, SunY, Sievers RE, Glantz SA, Parmley WW, Wolfe CL. Exposure to environmental tobacco
smoke increases myocardial infarct size in rats. Circulation 1994; 89:1282-90.

Zhu B, Sun'Y, Sievers RE, Shuman JL, Glantz SA, Chatterjee K, et al. L-arginine decreases infarct
Size in rats exposed to environmental tobacco smoke. Am Heart J 1996;132:91-100. [Medling]

Penn A, Snyder CA. Inhalation of sidestream cigarette smoke accelerates devel opment of
arteriosclerotic plagues. Circulation 1993;88:1820-5. [Abstract]

Penn A, Chen L-C, Snyder CA. Inhalation of steady-state sidestream smoke from one cigarette
promotes arteriosclerotic plaque devel opment. Circulation 1994;90:1363-7.

Zhu B-Q, Sun Y-P, Sievers RE, Isenberg WM, Glantz SA, Parmley WW. Passive smoking increases
experimental atherosclerosisin cholesterol-fed rabbits. J Am Coll Cardiol 1993;21:225-32.

Sun Y-P, Zhu B-Q, Sievers RE, Glantz SA, Parmley WW. Metoprolol does not attenuate
atherosclerosisin lipid-fed rabbits exposed to environmental tobacco smoke. Circulation
1994,89:2260-5.

Roberts KA, Rezal AA, Pinkerton KE, Rutledge JC. Effect of environmental tobacco smoke on LDL
accumulation in the artery wall. Circulation 1996;94.:2248-53. [ Abstract/Free Full Text]

Wald NJ, Idle M, Boreham J. Serum cotinine levelsin pipe smokers. evidence against nicotine as
cause of coronary heart disease. Lancet 1981;2:775-7. [Medlin€]

Wald NH, Watt HC. Prospective study of effect of switching from cigarettes to pipes or cigars on
mortality from three smoking related diseases. BMJ 1997;314:1860-3. [Abstract/Free Full Text]

(Accepted 23 September 1997)

Related Article

Passive smoking and heart disease

Maurice E LeVois, Maxwell W Layard, Peter Lee, Ruth Dempsey, K W E Denson, M R Law, JK
Morris, and N JWald

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973

Page 15 of 24

2/20/2006



Environmental tobacco smoke exposure and ischaemic heart disease: an evauation of the evidence -- Law et ... Page 16 of 24

BMJ 1998 317: 344. [Extract] [Full Text]

Thisarticle has been cited by other articles: (search Google Scholar for Other
Citing Articles)

PP American Journal of PUBLICHEALH QLG

HEALTS
g

&( ( (## #
. / 0 $

! " # PR (&S +(&, $(-

AT v,

+4 4
1 + * 2 & #
&
# $WE (#) 65*+ #, 5%
01/. "I
HEALTH » HOME
02" 74 8
3, , 4 51 3 ' 3 1
! # $U9B' (5)(*+#5%%, #5%5
/. 01/. "/

FHOME

% # ' $ 6 !. %
! $& $WB" ##P): *+:-(, 1 (;
[ 01/, "

TR (ONTR TOBACCO COMTROL EIXDilg]s
E -:"T’;'h“ n

< 8 2 =7

4

& $ 2 7& %
# r g #/ 0 $2 ' $ s
0 # SOOE #) *+$>&, S #

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973 2/20/2006



Environmental tobacco smoke exposure and ischaemic heart disease: an evaluation of the evidence -- Law et ...

[ o021/, "
C o 0BACCOCONTROL [T
0 07? !
. $& S ! ' &
3
0 ! # $WE' #:) 6H*+ >> | >
[ 021/, "

rHOME

@ 9
(# # %

$: $UWE' #H#H)SUW+B&- 1, $&(-
[." o1/. "/

@ FHOME

Proceedings of the American
Tharacie Society

A 0 # 9B $)H*+> |, 1>
/. 01/. "/

Journal of the American College of Cardiology * HOME
. ! 2 4
13 & & # 8
’ &
! #( YW ' S HW+H; SH , #; >;
(.t 01/, "

TOBACCO CONTROL QERiDlLIS

799 9
% - & # & # ' % 8 ! !

0 # S #>): *+>-- , >(5
[ 01/. "

European Heart Journal FHOME

I3 @ 4

$#
m 7 I < $ 9B $>)$8*+#; >- | #,5%

OCCUPATIONAL AND ENVIRONMENTAL MEDICINE  Ra;1al 213

2 20 0 ,

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973

Page 17 of 24

2/20/2006



Environmental tobacco smoke exposure and ischaemic heart disease: an evaluation of the evidence -- Law et ...

! 8 &
8 ;!
7 # S &#)(*+; (%, ; (S
01/ "/
European Respiratory Joumal » HOME
! 88
( [ | [ $
7 2 Lo #OSUB HOH+H# S, #-#
[ 021/, "I
L] » HOME
ey 4 I @ ! 27 '
e, 8 @ s
$ $ # $
& & '
4 11 $ $986 >$();: 5(*+ 5996, $Y6
. [." o1/. "/
mwemgl Tosaccoconmor AU
S— @ 3 21 8 2 8
(7& ' ! ' $ (3
' #  && # & o ! &
0 ! # Y46 ' #>)$*+#-%, #-5
[." 021 /. "I
" [N Journal of the American College of Cardiology * HOME
2 4 ! A7 , 2 3 I @
C
9 $ ' # #

! ! 5 $9%0&' >()##*+#,5- , #, &

/" 01/. /
N » HOME
¥ (o 8 4
= L ! $ #
$ <
4 | $: S >P-); &+ (-%, (->
" o1/. "/
VL »HOME
2 2 @ 9
% # ' # #

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973

Page 18 of 24

2/20/2006



Environmental tobacco smoke exposure and ischaemic heart disease: an evaluation of the evidence -- Law et ...

& ! S ! I # #
-3 4 1 $: W6 >$-); &+ (5, (-%
“1 . /" o1/. "/
JAMA | JAMA |» HOME
! D
C$ (7& % $ #, ) 9
, 88% &
! B 4 SO S(NH>THE % | # %
o1/. "/
v » HOME
¥ (177 @
= 1N : ! B !
& & # # -5=>:8=?
4 1 45 $U96" >$8); >( - *+ HYB;
/" o1/. "/
JAMA [ JAMA |+ HOME
7 4
* 2% & 9 # ( ! $ 8
) * 3
! ( #((-" $-998$*+#(H , #(#:
. /" o1/. "/
JAMA | JAMA |» HOME
8 4
! * % 3 #
! &
! I #5 #((-' $-%>*+$5%, $5>
/" o1/. "/
JAMA | JAMA |» HOME
7 4 4
L % 9 (# #
% ,
! $% #((-' $; ()#(*+#58& , #5, %
/" o1/. "/
JAMA JAMA » HOME
0B (I 0 ? C,
3 3 1 (&
! & #((-"$; (O#; *+#>. &, #>: -
" o01/. "/

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973

Page 19 of 24

2/20/2006



Environmental tobacco smoke exposure and ischaemic heart disease: an evaluation of the evidence -- Law et ...

TOMACCD (ONTRIL TOBACCO COMTROL EIXDilg]s

799 9

4 # ' 09 !
# 1::.:
0 # $%e' #$)#*+;(, -5
[ ." o1/. "/
ARCHIVES | ARCHIVES OF INTERNAL MEDICINE |»HOME
.

8 & & #9

= )
AE B ## #(( (' #5()#-*+3$$3$5 , $3$%&
01/ "/

ARCHIVES | ARCHIVES OF INTERNAL MEDICINE |»HOME
TIENAL Wl Tl ! ! ! 7
= AE #: #((-' #5-)#&+#- 3, |,

#- $-

" 01/ /
JAMA, JAMA FHOME

2

(7& ( ' 3! 8 #

3 % $
! ( #((-" $-9%98$*+#(:; , #(:(
o1/. "/

I.'.AMA. FHOME

JAMA
@ 9
( 8

! | S5 $O0M $-8) *+: &S, &>

01/. /
CHEST rHOME
! !
(& ' #
! # S0 #E>)(WEW+SH ,  (
. /" 0 1/. "/
weorves | JOURNAL WATCH (GeNtmaL) » HOME
TEERT |39 ( ( 6 1 3(/ W%/ (/3 3;* ; ; (6%.
= | )@ * < B #( (" #( () HER S H L #

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973

Page 20 of 24

2/20/2006



Environmental tobacco smoke exposure and ischaemic heart disease: an evaluation of the evidence -- Law et ...

D
9 ' ! 8 <
0 # oSG HUWY: F+>-> ) >--
[ 01/). "
Il " 4 4
1 $ 1 & 1
8' $ 8 &
0 #OSUBEE HA: T+ >& , >
[ 01/, "
2 ! ! 2 2 4 D 17 D
& & # & # $ !
! &
0 # SO #HW>*+$& , $;
[ 021/, "
7< B<' 0 02=7 7< 2 4B<B
8 $ # $
0 # OSOBBA ()HH+HES | HH#>
" 01/ "/
! 227 07 720B< 0" < @< @r2 0
# & # # @@ 8
$ @@ ' # 55 & !
H#H
0 L # SOBs HNSHHE((, #((
" 01/
! 3 2 !
S % $ # 9 , 88
8 #(&
<7 1 $5 #(((' > WHS*+ ($%, ($&
[ 021/). "
@ D 7 ! ! 98 @ 93
" @ 2 Ny !
! 4

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973

Page 21 of 24

2/20/2006



Environmental tobacco smoke exposure and ischaemic heart disease: an evauation of the evidence -- Law et ... Page 22 of 24

$ 9 1
< 7 ! $& #(((' >:#)(*+&(; , ;W
" 01/
@0 I < 0 Lo 8
1 $ | ]
! # S ;) (Y& +S$: %, $: >
/ 01/
! 0 " 2 4 D 4
@4 D ! !
3 17 - - - 289 7 813
7 / s (7& I (7&
( ' 3! 8
01 # $%E' 5()$*+>#H&, >$>
/ 01/
! ! C A @ 8 !
9
9 7& & S
! < # $9906 ; $)&* +#5; &, #5-$
/." 01/ "/
77 ) ! 0
A
' $ (7& ) L} *
I < E B #- SO0 ($)SUF+HEEE , #&; >
/ 01/
@ ! 0 2
$ $ 8
17 # $9996 5 )(*+& >, & &
/[." 01/
! 0 " 4
( 3! $ -
/ . 8% & 9 &

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973 2/20/2006



Environmental tobacco smoke exposure and ischaemic heart disease: an evauation of the evidence -- Law et ... Page 23 of 24

01 # $9006 5:)%*+:8&%, :; 3%
[." 01/
2 4 ! 00 2 0! 8 2 4
1 $ 1 $ $ #
$
0 ! # #H((( -)$*+#5&, #8&%
[." 01/
D )
! ! S 3 518
# 8 &
0 ! #OH((- ) #H#, # -
/[." 01/
7 M ! 21 8 2 4 2 2
,?
7& ! $
8 # ' / A
0 #OH((-")#H+H#H, 1 &
[." 01/
I 42B00B< I <BF
9 & & & & ' % %
0 1! # #((( 5:)#*+#, $
" 01/
@
% !
4 | $( #((-" >#;); #5-*+5-: , 5-&
" 01/
7 3 2 7 2 D!
< |
$
4 # #((-"' >#;); #5: *+>: >
01/

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973 2/20/2006



Environmental tobacco smoke exposure and ischaemic heart disease: an evauation of the evidence -- Law et ... Page 24 of 24

2
$ & #
4 1B #- #( (' SHS); ##: +(&#, (&3
" 01/
!
% &
& &
&
&
( #
) o+
) |
#
! - %
| -/ +
!
! - %
| -/ +
%
Home Help Search  Archive Feedback Table of Contents

© 1997 BMJ Publishing Group Ltd

http://bmj.bmjjournal s.com.ezproxy.uky.edu/cgi/content/full/315/7114/973 2/20/2006



