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By the early 1980s, evidence of the health consequences of sec-

ondhand smoke (SHS) exposure was mounting. The literature suf- The World Health Organization Framework Convention on

fered, however, from limited data characterizing the extent of SHS Tobacco Control (FCTC) has set the stage for efforts to reduce

exposure. The recent report of the Surgeon General on the health smoking worldwide. Tobacco smoke exposure studies have made
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et al,, 1981; Repace, 1980; Mattson et al., 1989). Biomonitoring findings were widely disseminated via advocacy groups and local

media and were presented to local and statewide government

offers important insights into 'ntemél dqse by |n.tegrat|ng multiple entities in support of the smoke-free legislation that was subse-
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tion). Cotinine—the principal metabolite of nicotine—in biological
samples (e.g., serum) is the biomarker that is used most often to

assess short-term and ongoing SHS exposure.

IMPACT AND IMPLICATIONS FOR EXPOSURE SCIENCE

Measurements of airborne nicotine and PM in public places have contributed to the development and implementation of
smoke-free legislation around the world by documenting the magnitude and extent of SHS exposure (Navas-Acien et al.,
2004; Hyland et al., 2008; Jiang et al., 2010). While SHS concentrations range widely across locations and countries, elevated
concentrations are consistently found in restaurants, bars, and casinos, raising major concerns about the health of the
patrons and the employees in those environments. For example, SHS assessments have provided key evidence indicating
that separate nonsmoking sections in public places are insufficient to protect nonsmokers from SHS exposure, and that such
exposure is a significant occupational health problem for nonsmokers in workplaces that allow smoking. Overall, these and
other studies have clearly documented that comprehensive smoke-free legislation is urgently needed to protect all people,
including workers in the hospitality industry.

The World Health Organization Framework Convention on Tobacco Control (FCTC), developed in response to the global-
ization of the tobacco epidemic, entered into force in 2005. Article 8 requires signatories to adopt legislative measures to
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protect the population from exposure to tobacco smoke in all indoor public places and workplaces. According to Article 8,
protection from tobacco smoke is grounded in fundamental human rights and freedoms.

In response to the FCTC, many countries and subnational entities are enacting comprehensive smoke-free laws that
ban smoking in indoor public places. For example, in the United States and Canada, many states and provinces have
passed comprehensive smoke-free legislation. Despite these successes, the World Health Organization estimated in 2009
that only 5% of the world’s population was covered by comprehensive smoke-free laws (WHO, 2009). In the United States,
it was estimated that 41% of the population was covered by comprehensive laws as of April 2010 (Americans for Non-
smokers’Rights, 2010).

The FCTC also indicated that smoke-free legislation should be monitored and evaluated for compliance. Although ques-
tionnaires and observation are useful tools for evaluating the implementation of smoke-free laws, airborne nicotine, PM, and
other tobacco markers have the advantage of allowing precise, objective measures of SHS exposure at a reasonable cost.

Exposure measurement and biomonitoring have played a critical role in implementation and compliance with tobacco
control efforts. First, they provide baseline measures in critical locations, including both public and private places, as well as
overall levels of SHS exposure in the nonsmoking population. Detecting SHS is a powerful argument in support of compre-
hensive smoke-free initiatives because it has been firmly established that there are no safe levels of SHS exposure. Second,
they provide unquestionable evidence that some approaches to eliminating SHS exposure, such as mechanic ventilation
systems and separated areas for smokers and nonsmokers, are ineffective. Third, they allow for comparisons between places
where smoking is allowed and those that are comprehensively smoke-free. Similarly, biomonitoring allows for comparison of
SHS exposure for individuals working or living in places where smoking is allowed with that for similar individuals working
or living in comprehensively smoke-free places. Studies have shown dramatically higher SHS exposures in locations where
smoking is allowed as well as in individuals spending time in those environments.

The fourth role of exposure measurement and biomonitoring is for dissemination and advocacy campaigns to audiences
such as the media, policy makers, medical and public health providers, and the public at large. In most countries where SHS
exposure assessments have been conducted, this information has been presented to legislative bodies debating tobacco
control legislation. Local evidence of tobacco smoke exposure provides a powerful tool for policy development. Finally, SHS
exposure data are critical to evaluate the implementation of tobacco control programs. For instance, in the United States, se-
rum cotinine levels declined 70% from the late 1980s to the early 2000s (Pirkle et al., 2006), providing evidence of the impact
of tobacco control measures implemented during the 1990s. These evaluations also identify opportunities for improvement.
For example, serum cotinine data clearly showed that additional tobacco control efforts are needed among young children
and black populations in the United States (Pirkle et al., 2006).

Assessment of SHS exposure has afforded a key evidence base needed to establish the associated risks, to drive policy ef-
forts worldwide aimed at banning smoking in public places, and to assess compliance with smoking bans.
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