disease risk. Confounding implies that the confound-
ing factor has an effect on risk that is independent of
secondhand smoke exposure. Some factors considered
as potential confounders may, however, be in the same
causal pathway as a secondhand smoke exposure.
Although socioeconomic status (SES) is often cited
as a potential confounding factor, it may not have an
independent effect but can affect disease risk through
its association with secondhand smoke exposure
(Figure 1.2). This figure shows general alternative rela-
tionships among SES, secondhand smoke exposure,
and risk for an adverse effect. SES may have a direct
effect, or it may indirectly exert its effect through an
association with secondhand smoke exposure, or it
may confound the relationship between secondhand
smoke exposure and disease risk. To control for SES
as a potential confounding factor without considering
underlying relationships may lead to incorrect risk
estimates. For example, controlling for SES would not
be appropriate if it is a determinant of secondhand
smoke exposure but has no direct effect.

Nonetheless, because the health effects of invol-
untary smoking have other causes, the possibility of
confounding needs careful exploration when assess-
ing associations of secondhand smoke exposure with
adverse health effects. In addition, survey data from
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the last several decades show that secondhand smoke
exposure is associated with correlates of lifestyle that
may influence the risk for some health effects, thus
increasing concerns for the possibility of confound-
ing (Kawachi and Colditz 1996). Survey data from the
United States (Matanoski et al. 1995) and the United
Kingdom (Thornton et al. 1994) show that adults with
secondhand smoke exposures generally tend to have
less healthful lifestyles. However, the extent to which
these patterns of association can be generalized, either
to other countries or to the past, is uncertain.

The potential bias from confounding varies with
the association of the confounder to secondhand smoke
exposures in a particular study and to the strength of
the confounder as a risk factor. The importance of con-
founding to the interpretation of evidence depends
further on the magnitude of the effect of secondhand
smoke on disease. As the strength of an association
lessens, confounding as an alternative explanation
for an association becomes an increasing concern. In
prior reviews, confounding has been addressed either
quantitatively (Hackshaw et al. 1997) or qualitatively
(Cal/EPA 1997; Thun et al. 1999). In the chapters in
this report that focus on specific diseases, confound-
ing is specifically addressed in the context of potential
confounding factors for the particular diseases.

The evidence on secondhand smoke and disease
risk, given the public health and public policy impli-
cations, has been reviewed extensively in the pub-
lished peer-reviewed literature and in evaluations by
a number of expert panels. In addition, the evidence
has been criticized repeatedly by the tobacco industry
and its consultants in venues that have included the
peer-reviewed literature, public meetings and hear-
ings, and scientific symposia that included symposia
sponsored by the industry. Open criticism in the peer-
reviewed literature can strengthen the credibility of
scientific evidence by challenging researchers to con-
sider the arguments proposed by critics and to rebut
them.

Industry documents indicate that the tobacco
industry has engaged in widespread activities, how-
ever, that have gone beyond the bounds of accepted
scientific practice (Glantz 1996; Ong and Glantz 2000,
2001; Rampton and Stauber 2000; Yach and Bialous

2001; Hong and Bero 2002; Diethelm et al. 2004).
Through a variety of organized tactics, the industry
has attempted to undermine the credibility of the sci-
entific evidence on secondhand smoke. The industry
has funded or carried out research thathas beenjudged
to be biased, supported scientists to generate letters to
editors that criticized research publications, attempted
to undermine the findings of key studies, assisted in
establishing a scientific society with a journal, and
attempted to sustain controversy even as the scientific
community reached consensus (Garne et al. 2005).
These tactics are not a topic of this report, but to the
extent that the scientific literature has been distorted,
they are addressed as the evidence is reviewed. This
report does not specifically identify tobacco industry
sponsorship of publications unless that information
is relevant to the interpretation of the findings and
conclusions.
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