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Exposure to Environmental Tobacco Smoke
Identifying and Protecting Those At Risk
The dangers of exposure to environmental tobacco smoke
(ETS) are now well established. Reports from the US Environmental Protection Agency1 and the California Environmental Protection Agency2 and meta-analyses published last
year 3,4 have shown convincingly that exposure to ETS causes
lung cancer, heart disease, and other serious illnesses.
See also p 1909.
The California Environmental Protection Agency report
estimated that each year in the United States, ETS exposure
causes 3000 deaths due to lung cancer, 35 000 to 62 000 deaths
due to ischemic heart disease, and 1900 to 2700 deaths due to
sudden infant death syndrome. Exposure to ETS is also responsible for 9700 to 18 600 cases of low-birth-weight infants
annually, 8000 to 26 000 new cases of asthma in children, exacerbation of asthma in 400 000 to 1 million children, and
150 000 to 300 000 cases of bronchitis or pneumonia in children
aged 18 months and younger (of which 7500 to 15 000 require
hospitalization).2
Who Is At Risk?
Virtually everyone in the United States is at some risk of
harm from exposure to secondhand smoke. The reasons are
that nearly everyone is exposed to tobacco smoke,5 and there
is no evidence of a threshold level of exposure below which
exposure is safe.1 Nevertheless, it is useful to address the
question: who is at greatest risk from passive smoking?
Most people spend about 90% of their time in 2 “microenvironments”: home and work.6 Thus, populations at greater risk
of harm from ETS are those who live with smokers and those
who work where smoking is allowed. Data from the Third
National Health and Nutrition Examination Survey
(NHANES III) showed that the number of smokers in the
household and the hours exposed to ETS at work were significantly associated with levels of serum cotinine (a metabolite of nicotine).5
Some people are more susceptible to harm from a given level
of exposure to ETS because of their age or health status. Infants and children exposed to ETS are more likely to develop
pneumonia, bronchitis, asthma, and middle ear disease.1,2,7 One
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reason infants and children may be more susceptible to harm
from ETS is that their lungs and other respiratory tissue are
still developing. The infant lung has immature immunologic
function, very small airways that are vulnerable to obstruction, and fewer alveoli in relation to the number of airways.8
Children are also more prone to illness from ETS because they
have a higher respiratory rate than adults and because some
ETS-associated conditions (eg, middle ear disease) occur primarily at young ages.
Persons with certain chronic conditions are more likely than
healthy people to suffer when exposed to ETS. Passive smoking exacerbates symptoms of asthma in adults.2 In addition,
persons with allergies, chronic obstructive pulmonary disease, chronic heart disease, and peripheral vascular disease
may be more susceptible to the ill effects of ETS and its constituents (eg, carbon monoxide).9-11
For a given microenvironment, the harm from passive smoking depends on time spent in that environment and the concentration of ETS in that air space. The concentration of ETS,
in turn, is affected by the size of the space, the number of
people smoking there, and the ventilation rate. Those factors
create a substantial risk of harm from ETS in certain occupational settings.
Workers At Great Risk
Before smoking on commercial aircraft was banned in the
United States, flight attendants were at high risk of illness
from secondhand smoke. Many passengers smoked, the air
space was small, and the air filtration and outside air flow rates
were inadequate in removing ETS.12 Moreover, separation of
smokers and nonsmokers in the aircraft cabin did not protect
passengers in nonsmoking areas or flight attendants assigned
to work in those areas from exposure to ETS.13 Flight attendants who work for foreign airlines that still allow smoking
on their flights continue to be exposed to dangerous levels
of ETS.
Casino workers represent another occupational group at
high risk of disease from ETS. Very few casinos restrict smoking on their premises, and smokers are likely to be overrepresented among patrons of these establishments. Moreover,
the risk-taking ambience and the free flow of alcohol at casinos
probably encourage a high level of smoking among gamblers.
A health hazard evaluation of a large casino in Atlantic City,
NJ, conducted by the National Institute for Occupational
Safety and Health, showed that employees working in the
gaming areas of the casino were exposed to ETS at levels
greater than those observed among participants in the
NHANES III who had reported exposure to ETS at both
home and work.14,15 Employees working at nonsmoking tables
had similar serum and urine cotinine levels as employees working at tables where smoking was permitted.
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Howard et al16 studied 74 nonsmokers, 38 of whom were
exposed to ETS at work and 36 of whom were not (none of the
74 had exposure to ETS at home). Those exposed to ETS at
work (the majority [31/38] of whom were casino workers [written communication from Dr Chris A. Pritsos to James Repace,
June 8, 1998]) had higher serum cotinine levels and increased
levels of oxidative DNA mutagens when compared with those
not exposed at work.16 Kado et al17 measured mutagenic activity in air sampled from a casino and a bingo parlor using a
Salmonella microsuspension assay and found that mutagenic
activity correlated with airborne nicotine and total suspended
particulate matter.
Restaurant and bar workers comprise yet another group
who are affected disproportionately by ETS. In a meta-analysis, Siegel18 found that levels of ETS are 1.6 to 2.0 times higher
in restaurants and 3.9 to 6.1 times higher in bars than in office
workplaces of other businesses. Levels of ETS in restaurants
and bars were 1.5 times higher and 4.4 to 4.5 times higher,
respectively, than in residences with at least 1 smoker. Based
on published studies of lung cancer risk among food service
employees that controlled for active smoking, Siegel18 concluded that “there may be a 50% increase in lung cancer risk
among food-service workers that is in part attributable to
tobacco smoke exposure in the workplace.” The Massachusetts Department of Public Health also found a 50% excess
risk of lung cancer among food service workers, most likely
related to their exposure to secondhand smoke.19
Based on measurements from published studies, Siegel18
calculated the ratio of mean nicotine concentration in several
usually smoky worksites to the concentration in typical offices. Bingo parlors were the smokiest (ratio = 13.0), followed
by bars (4.8), billiard halls (4.7), betting establishments (3.7),
bowling alleys (2.6), and restaurants (1.6).20
In this issue of JAMA, Eisner et al21 provide another line of
evidence concerning the hazards of passive smoking for workers in these establishments. They studied the respiratory health
of a cohort of bartenders before and after passage of state legislation in California prohibiting smoking in bars and taverns.
The study cohort was composed of 53 bartenders from a random
sample of 25 bars and taverns in San Francisco. At baseline (in
the month preceding imposition of the smoking ban), all of the
bartenders reported ETS exposure at work and most reported
heavy exposure. Self-reported ETS exposure at work declined
from a median of 28 hours per week at baseline to 2 hours per
week at follow-up (1-2 months after the smoking ban was in
place). A marked decline in the prevalence of respiratory symptoms (wheezing, dyspnea, cough, and phlegm production) and
sensory irritation symptoms (eye, nose, or throat irritation)
occurred, and improvement in pulmonary function (FVC
[forced vital capacity] and FEV1 [forced expiratory volume in 1
second]) was observed after controlling for personal smoking
and upper respiratory tract infections. As Eisner and colleagues
note, their study provides evidence that workplace smoking
prohibitions have immediate beneficial effects on adult respiratory health, not to mention their likely effect in reducing the
long-term risk of lung cancer and cardiovascular disease.
Eliminating Exposure
Because of the risks of passive smoking, nonsmokers’ exposure to secondhand smoke needs to be eliminated. That goal
can be accomplished through 2 different approaches: prohibiting smoking indoors or limiting smoking to rooms that have
1948

been specially designed to prevent smoke from escaping to
other areas of the building.22 The former approach is the preferred option, as it ensures maximum protection of nonsmokers, is easier and less expensive to implement, and avoids
exposing smokers to the added risk of concentrated ETS in
designated smoking areas.23
Strategies to protect nonsmokers can be divided into 4 categories: education, regulation, legislation, and litigation. Education about the dangers of passive smoking is important for
2 reasons. First, it lays the groundwork for good compliance
with legislation and regulation. Public support for smoking
restrictions and bans in the United States has grown through
the years,24 helping to ensure smooth implementation of those
policies. In France, by contrast, public smoking restrictions
were imposed by “top-down” action of the federal government, without meaningful grass-roots pressure25; as a result,
compliance has been less than ideal. A second reason education
is important is that some areas—such as private homes—are
difficult to control through legislation, so education is the main
intervention strategy that is available.26
Education alone is usually not effective in protecting nonsmokers. Even though most Americans believe that passive
smoking is harmful to health and most nonsmokers are annoyed
by exposure to ETS, many smokers light their cigarettes inside
public places without asking if others mind, and few nonsmokers ask smokers to put out their cigarettes when they light them
indoors.27 Because children cannot protect themselves and because nonsmoking adults are prone to suffer in silence when
exposed to ETS, public policies are needed to protect them.
Regulation by the Occupational Safety and Health Administration (OSHA) could protect workers throughout the United
States from exposure to ETS. In 1994, OSHA proposed sweeping rules that would ban smoking in worksites except in separately ventilated areas.28 Unfortunately, final rules have not been
promulgated, and there is no indication that they will be anytime soon. President Clinton signed an executive order in August 1997 banning smoking in federal buildings,29 and governors
in at least 7 states (Colorado, Idaho, Michigan, Ohio, South Dakota, Washington, and Wyoming) have done the same for state
government worksites.30 Two states, Washington and Maryland, have promulgated strong clean indoor air regulations.30
Legislation at the federal level bans smoking on commercial
aircraft for flights that are 6 hours or less in duration.31 Federal
legislation also requires that organizations and agencies have
smoke-free indoor facilities if they receive federal funding for
children’s services.32 At the state level, as of December 31, 1997,
21 states banned smoking in day care centers or restricted it to
designated areas with separate ventilation, but only 10 states
had such a policy for government worksites, only 1 state (California) had such a policy for private worksites, and only 3 states
(California, Utah, and Vermont) had such a policy for restaurants.33 Clean indoor air legislation has also been passed by
many local jurisdictions.34
Despite the abundant research that has established the
harmfulness of passive smoking,1-4 and despite the education,
regulation, and legislation that have grown out of the nonsmokers’ rights movement in the United States, a large number of Americans continue to be exposed involuntarily to ETS
at worksites and other public places.5,35 As a result, litigation
is now being used increasingly to protect nonsmokers from
exposure to ETS. Much of this litigation is aimed at protecting
workers at highest risk of harm from ETS.
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A class action lawsuit filed against the tobacco industry on
behalf of flight attendants harmed by secondhand smoke was
settled for $350 million.36 Similar class action lawsuits have
been filed in Nevada and New Jersey on behalf of casino workers harmed by ETS.37 Many companies have been sued for not
offering their employees smoke-free work space, workers’
compensation claims have been filed based on workplace exposure to ETS, and parental smoking is being considered in
child custody cases.38,39 Some of these cases have been brought
under the public accommodation provisions of the Americans
With Disabilities Act.40
In June 1993, the US Supreme Court ruled that the Nevada
state prison may have subjected a convicted murderer to cruel
and unusual punishment (in violation of the 8th Amendment to
the US Constitution) by forcing him to live with a smoking
cellmate.41 Millions of Americans outside prison are exposed
involuntarily to secondhand smoke every day, and many of
them will suffer the cruel fate of lung cancer, heart disease, or
some other malady caused by that exposure. As a society, we
need to intensify our efforts to convince parents, employers,
building managers, legislators, and other decision makers to
ban smoking in the indoor space under their control. In the
absence of such action, slow and costly litigation will become
the main strategy for addressing this problem. And passive
smoking will continue to cause a great deal of premature death,
disability, and suffering in the interim.
Ronald M. Davis, MD
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Individualizing Aspirin Therapy
for Prevention of Cardiovascular Events
In this issue of THE JOURNAL, He and colleagues1 present the
results of a meta-analysis on the risk of hemorrhagic stroke in
patients treated with aspirin at the regimens currently prescribed for the prevention of carotid, coronary, or peripheral

artery thrombotic occlusion. This review of a subset of 16 randomized controlled trials of aspirin for the prevention of cerebrovascular accidents, involving more than 55 000 patients,
See also p 1930.
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confirms that aspirin, even at the average dosage of 273 mg/d
(range, 75-1500 mg/d), increases the risk of cerebral bleeding.
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