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Progress in protecting non-smokers from
environmental tobacco smoke in California

workplaces

Christi A Patten, John P Pierce, Shirley W Cavin, Charles C Berry, Robert M Kaplan

Abstract

Objective - To evaluate changes in work-
place smoking policies and reported non-
smoker exposure to environmental to-
bacco smoke in California workplaces.
Design - Data were gathered using the
California Tobacco Survey, which was
conducted among 13199 adult indoor
workers in 1990, 5570 in 1992, and 15745 in
1993.

Results - Between 1990 and 1993, the
percentage of indoor employees report-
ing smoke-free workplaces increased sig-
nificantly from 35.0% to 64.6%. In 1993,
nearly 90 9% of employees reported a work
area smoking ban as compared to only
549, of workers in 1990. Reported en-
vironmental tobacco smoke exposure
decreased significantly among non-
smoking indoor employees. Non-smokers
in workplaces without a work area
smoking policy were 15 times more likely
to be exposed to environmental tobacco
smoke than were non-smokers in a
smoke-free workplace. Among non-
smokers employed in smoke-free work-
places, reported environmental tobacco
smoke exposure declined from 9.29% in
1990 to 4.09% in 1992, but increased to
11.29% in 1993.

Conclusions - The increase in smoke-free
policies has considerably reduced the
proportion of non-smokers exposed to
environmental tobacco smoke in Cali-
fornia workplaces. In addition, compli-
ance with smoke-free policies was nearly
909 in the three years surveyed. The
data also suggest that only smoke-free
workplaces adequately protect non-
smokers.

(Tobacco Control 1995; 4: 139-144)

Keywords: smoking; workplace; smoking policies;
environmental tobacco smoke

Introduction

Actions to protect the non-smoker from en-
vironmental tobacco smoke exposure in the
workplace have increased considerably.'”* By
1992, 413 city and local ordinances mandating
the adoption of workplace smoking policies
had been enacted in the United States.* More
than half of these were adopted in California,

where more than 50 ordinances prohibited
smoking in common work areas, and 32
mandated 100 9%, smoke-free workplaces. The
January 1993 release of the Environmental
Protection Agency (EPA) report,® which classi-
fied environmental tobacco smoke as a known
human carcinogen, provided a compelling
reason for local governments to strengthen
ordinances and for employers to implement
workplace smoking policies to avoid possible
future liability.5®

The increasing trend toward smoke-free
workplaces should have a positive impact on
protecting non-smokers from exposure to
environmental tobacco smoke .*'! In a pre-
vious report,® we observed that in workplaces
with no policy or a policy not covering the
work area, non-smokers were more than eight
times more likely to be exposed to environ-
mental tobacco smoke than those who worked
in a smoke-free workplace.

Several studies have shown that smoking
policies that are implemented over an extended
period receive considerable support from em-
ployees and achieve high levels of compli-
ance.'” Thus a transition period may be
necessary before a newly implemented smok-
ing policy will make a substantial difference in
protecting non-smokers from environmental
tobacco smoke .1%17 However, the recent legal
and legislative pressures to protect non-
smokers may have led employers to discard
this transition period and mandate at least a
work area ban on smoking with a very proximal
or immediate implementation date.'®2° If this
phenomenon occurred after the EPA report
was released, then compliance with smoking
bans may lag behind such policies.

Despite the recent proliferation of workplace
smoking policies, few studies have evaluated
changes in environmental tobacco smoke ex-
posure over time. In this study, we evaluate
changes in workplace smoking policies and
reported environmental tobacco smoke ex-
posure among non-smokers in Californian
workplaces. Data are examined from a large
population survey conducted among Californ-
ian indoor workers in 1990, 1992, and 1993.
The 1993 data were collected following the
final publication of the EPA report.

Methods
As part of a population based telephone survey
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using a random digit dial method,* we inter-
viewed 13199 Californian indoor workers in
1990, 5570 in 1992, and 15745 in 1993. The
response rates to the household surveys were
75%s 73%, and 70%, respectively. The
design of the three surveys differed with
respect to the proportion of non-smokers
sampled. The 1990 and 1993 surveys had large
sample sizes, adequate for detecting differences
in smoking behaviour at the regional level
within California, whereas the 1992 survey
used a much smaller sample, sufficient only to
assess smoking behaviour at the statewide
level. Sample sizes for non-smokers were 8580
in 1990, 2177 in 1992, and 12946 in 1993. Data
were weighted to handle the different proba-
bilities of selection; to represent the Cali-
fornian population with respect to gender,
race/ethnicity, age, and education level ; and to
provide comparable estimates of behaviour
changes in Californians. A description of the
in-depth interview and details of the survey
design, weighting, and variance estimation are
reported elsewhere.® 22-23

The telephone interview included questions
on demographics, smoking behaviour, em-
ployment status and type, and workplace
smoking policy. Exposure to environmental
tobacco smoke was assessed with the question,
“During the past two weeks has anyone
smoked in the area in which you work?”’

The type and extent of smoking restrictions
in the respondent’s workplace were deter-
mined using the following three questions in
1990 and 1992: “Does your employer have an
official policy that restricts smoking in any
way?” Those indicating “yes” were then
asked, “Which of the following best describes
your employer’s smoking policy for indoor
public or common areas, such as lobbies, rest
rooms, and lunch rooms?”’ and “ Which of the
following best describes your employer’s smo-
king policy for areas in which employees
work ?”” Possible response choices for the last
two questions included: (1) not allowed in any,
(2) allowed in some, and (3) allowed in all. A
single question was asked in 1993: “Which of
the following best describes your employer’s
smoking policy for indoor work and public or
common areas ? Would you say that smoking is
(1) not allowed in any part of the indoor work
area, (2) not allowed in any indoor work area
but is allowed in some public or common
areas, or (3) allowed in indoor work areas?”’

Californian indoor workplaces were divided
into three categories representing the degree of
workplace smoking restriction. We defined a
workplace as either smoke-free (smoking not
allowed in any work areas or any common
areas in the workplace), having a work area ban
(smoking not permitted in any work areas but
allowed in some or all common areas), or
having lesser or no work area smoking restric-
tions.

Changes in Californian workplace policies
were analysed for all workers (smokers and
non-smokers) who were employed indoors
outside the home, while analyses examining
exposure to environmental tobacco smoke were
restricted to non-smoking indoor workers.
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Data analyses were conducted using the SAS
statistical package.?* Variance estimation was
based on the jackknife procedure® using 51
subsample replicates and comparing the devi-
ations of these estimates from those obtained
from the full sample. Logistic regression was
used to assess whether different independent
variables (demographics, workplace smoking
policy) were related to environmental tobacco
smoke exposure. Confidence intervals for stat-
istics of interest and for odds ratios derived
from the logistic regression were computed
using the jackknife procedure. Analysis of the
change in rate of conversion to smoke-free
workplaces used rate equations of the form ¢,
where ¢ is time and A is the rate constant.
Variance for A, —A, was calculated using the
delta method.?®

Results

CHANGES IN WORKPLACE SMOKING POLICY
Between 1990 and 1993, the overall percentage
of Californian indoor employees reporting
smoke-free workplaces increased significantly,
from 35.09%, to 64.6%, (figure). Correspond-
ingly, the percentage of employees reporting
workplaces without work area smoking bans
declined from 46.0% in 1990 to 12.7% in
1993. The figure also shows that between 1992
and 1993, the establishment of smoke-free
workplace policies accelerated from the rate of
increase before 1992. In the 10 months be-
tween the 1992 and 1993 surveys, smoke-free
workplace policies grew by 509%, more than
five times the average annual increase from
1990 to 1992 (p < 0.001).

The increase in smoke-free policies from
1990 to 1993 was observed across all demo-
graphic subgroups (table 1). These increases
were all significant between 1992 and 1993. In
contrast, from 1990 to 1992 the observed
changes were smaller and were non-significant
for some subgroups including black and His-
panic workers, those with less than a high
school education, and workers who were
younger than 25 years of age.

Despite increases in smoke-free policies for
all demographic subgroups from 1990 to 1993,
some groups of indoor employees were more
likely than others to work in a smoke-free
workplace in 1993 (p < 0.05). Women were
more likely than men to report employment in
a smoke-free workplace; workers 25 years of
age and older were more likely to work in a
smoke-free workplace compared to younger
workers; and workers of non-Hispanic ethnic/
racial origin were more likely to report em-
ployment in a smoke-free workplace (66.1%,)
than were Hispanic workers (58.49,). Finally,
those who had attended college were more
likely to be employed in a smoke-free work-
place (69.59%,) than those with no college
education (57.9%).

REPORTED EXPOSURE OF NON-SMOKERS TO
ENVIRONMENTAL TOBACCO SMOKE
Non-smoking indoor workers reported a
marked reduction in exposure to environ-
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Growth of workplace smoking restrictions reported by Californian workers, 1990-1993 (%, +95 %, confidence
interval); n = 13199 (1990), 5570 (1992), and 15745 (1993).

Table I Smoke-free workplace policy by demographic variable.

Smoke-free percentage (95 % CI*)

1990 1992 1993
Demographic variable (n=13199) (n=5570) (n = 15745)
Sex Male 32.5(2.3) 42.6 (2.4) 61.1 (1.8)
Female 37.4 (1.6) 51.1 (3.4) 68.3 (1.6)
Age 18-24 26.6 (2.5) 33.8 (5.0) 58.7 (3.9)
>25 36.7 (1.5) 49.6 (2.5) 65.7 (1.1)
Race/ethnicity Non-Hispanic 37.9 (1.6) 52.6 (2.4) 66.9 (1.3)
white
Black 41.2 (7.6) 46.1 (8.7) 62.0 (4.9)
Hispanic 25.9 3.4) 32.0 (4.4) 58.4 (3.7)
Asian/other 32.5 (3.3) 44.2 (8.3) 63.8 (5.0)
Educational level < 12 years 21.9 (5.0) 28.1 (6.7) 56.9 (5.5)
12 years 30.5 (2.6) 42.5 (4.9) 58.4 (2.4)
> 12 years 41.1 (1.7) 54.7 (2.2) 69.5 (1.1)
Overall total 35.0 (1.3) 46.4 (2.7) 64.6 (1.2)

*CI = Confidence interval

Table 2 Non-smoker environmental tobacco smoke exposure by demographics and

smoking policy.

Environmental tobacco smoke
exposure, %, (95% CI*)

1990 1993

Demographic variable (n = 8580) (n = 12946)
Sex Male 35.4 (2.5) 27.6 (2.0)
Female 22.4 (1.7) 17.2 (1.6
Age 18-24 41.7 (5.1) 30.9 4.1)
25-44 27.8 (1.7) 21.4 (2.0)
>45 22.2 (2.8) 15.4 (2.8)
Race/ethnicity Non-Hispanic white 25.7 (1.9) 19.0 (1.4)
Black 23.1 (8.2) 19.1 (4.4)
Hispanic 40.3 (4.5) 32.0 (3.9)
Asian/other 25.9 (3.3) 26.5 (5.0)
Educational level < 12 years 43.1 (6.8) 36.1 (5.4)
12 years 33.8 (2.8) 27.8 (2.4)
: > 12 vyears 23.0 (2.0) 17.1 (1.2)
Smoking policy Smoke-free 9.2 (1.7) 11.2 (2.1)
Work area ban 22.1 (3.2) 41.1 (6.8)
No work area ban 47.8 (2.8) 67.5 (71.3)
Overall total 29.0 (1.5) 224014

* CI=Confidence interval

mental tobacco smoke from 1990 to 1993. In
22.49, reported exposure in 1993 (an esti-
mated 1.83 million people) (table 2). Table 2
presents non-smoker report of environmental
tobacco smoke exposure as a function of
1990, 29.09%, of non-smokers (an estimated
2.22 million people) were exposed to environ-
mental tobacco smoke at work, whereas only
demographics. Excepting three subgroups
(blacks, Asians, and those with less than a high
school education), every demographic sub-
group reported significant reductions in en-
vironmental tobacco smoke exposure between
1990 and 1993.

In 1993, higher levels of environmental
tobacco smoke exposure were related to several
demographic variables (table 2). Exposure to
environmental tobacco smoke was significantly
more likely (p < 0.05) among males than
among females, among adult workers younger
than 25 years than among older workers, and
among Hispanics and Asians than among
whites. Furthermore, workers with less than a
high school education reported an exposure
rate of 36.1 %, as compared to 27.8 9, of those
with a high school education, and 17.19%, of
those who had attended college.

COMPLIANCE

We examined compliance with smoke-free
policies by determining environmental tobacco
smoke exposure among non-smokers who were
employed in smoke-free workplaces. Overall,
compliance with smoke-free policies was
nearly 90 9% during the three years surveyed.
From 1990 to 1992, reported exposure to
environmental tobacco smoke in workplaces
with policies declined from 9.2 %, to 4.0%,. In
1993, reported exposure increased to 11.29,.
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Table 3 Odds ratios for non-smoker environmental tobacco smoke exposure.

Odds ratios (95 % CI*)

1990 1993

Demographic variable (n = 8580) (n = 12946)
Sex Male 1.0 1.0

Female 0.52 (0.43-0.64)  0.58 (0.49-0.68)
Age 18-24 1.0 1.0

25-44 0.66 (0.51-0.86)  0.76 (0.59-0.97)

> 45 0.47 (0.36-0.63)  0.52 (0.38-0.72)
Race/ethnicity Non-Hispanic white 1.0 1.0

Black 0.89 (0.55-1.44)  0.87 (0.61-1.24)

Hispanic 1.35 (1.01-1.81) 1.46 (1.14-1.88)

Asian/other 0.95 (0.75-1.18)  1.50 (1.13-1.97)
Educational level No college 1.0 1.0

College 0.66 (0.55-0.79) 0.60 (0.51-0.70)
Smoking policy Smoke-free 1.0 1.0

Work area ban 2.69 (1.90-3.80)  3.74 (2.80-4.98)

No work area ban 8.26 (5.51-12.36) 15.09 (9.80-23.22)

* CI = Confidence interval

The results for 1992 were significantly lower
than those for either 1990 or 1993 (p < 0.05).

MULTIVARIATE ANALYSIS

The type of workplace smoking policy was also
related to levels of reported environmental
tobacco smoke exposure. We examined
whether the higher exposure reported among
certain demographic groups (for example,
males, Hispanic workers) might be confounded
by the distribution of workers within type of
workplace policy. A logistic regression was
performed, modelling exposure to environ-
mental tobacco smoke as a function of demo-
graphics and workplace smoking policy. Table
3 shows relative odds for non-smoker en-
vironmental tobacco smoke exposure as a
function of workplace smoking policy, adjusted
for significant demographic variables. In 1993,
11.2 9%, of non-smokers who were employed at
a smoke-free workplace reported exposure to
environmental tobacco smoke . In comparison,
exposure was significantly greater for non-
smokers who worked under a work area ban
(33.99,), and for those who worked in work-
places with lesser or no smoking restrictions in
place (67.6%). Non-smokers without a work
area smoking ban were 15 times more likely to
report environmental tobacco smoke exposure
than those with a smoke-free work area.
Although a strong association between work-
place smoking policy and age, sex, race, and
education manifested itself, these demo-
graphics were still significant predictors of
enhanced exposure to environmental tobacco
smoke even when corrected for workplace
policy (p < 0.01).

Discussion

Our results show a marked increase in the
number of Californian indoor workers
(smokers and non-smokers) who reported a
smoke-free policy in their workplace. From
1990 to 1993, the proportion of workers
employed in a smoke-free workplace increased
by 84 %,. Important changes were also found in
the percentage of workers who were employed
in a workplace with at least a work area
smoking ban. In 1993, nearly 909, of em-
ployees reported the presence of a work area
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smoking ban, compared to only 549, of
workers in 1990. The changes in smoke-free
policies markedly affected all demographic
subgroups.

We recognise that it is not possible to
determine a causal relationship between
changes in workplace smoking policies and the
final publication of the EPA report. However,
our data, collected in the six months after the
EPA report was released, suggest that smoke-
free policies may have increased rapidly during
this period. Between 1990 and 1992, the annual
rate of increase in smoke-free workplaces was
109%,. In contrast, between 1992 and 1993, the
proportional increase in smoke-free work-
places was five times higher (50 9,).

In addition to the release of the EPA report,
other factors may have contributed to the
increase in smoke-free policies in Californian
workplaces. For example, the majority of city
and local ordinances that mandate the adoption
of workplace smoking policies have been
enacted in California; we have previously
shown that strong local smoking ordinances
increase the likelihood that workplaces will
have smoke-free policies.”” Alternatively, em-
ployers motivated by economic, medical, or
legal concerns may voluntarily implement a
smoke-free policy.?® Nevertheless, our data
raise interesting questions regarding how Cali-
fornia differs from other states in terms of
workplace smoking restrictions. Further
studies are warranted in which such com-
parisons would be examined.

The strengths of our study include the use of
a large population based survey, coupled with
the many tobacco control policies that have
been occurring over time in California, which
allowed us to examine environmental tobacco
smoke exposure as a function of workplace
smoking policy. Thus we were able to show
that increases in workplace smoking policies
have led to a considerable reduction in the
proportion of non-smokers who are exposed to
environmental tobacco smoke. Overall, an
estimated 1.83 million non-smoking Cali-
fornians were exposed to environmental to-
bacco smoke at work in 1993 compared to an
estimated 2.22 million in 1990, indicating a
major reduction in levels of exposure.

These reductions in environmental tobacco
smoke exposure affected almost all demo-
graphic subgroups. However, no significant
decreases were detected among black or Asian
workers, or those without a high school
education. One explanation for this finding is
that smoking may be more prevalent in
workplaces that employ workers with these
characteristics. Alternatively, these workers
might be more likely to work in open work
areas or for smaller companies. Some data
suggest that smaller firms are less likely to have
a smoke-free policy.!

Consistent with our previous report,® the
type of workplace smoking policy had a large
effect on protecting non-smokers from en-
vironmental tobacco smoke exposure. In 1993,
in workplaces with no policy or a policy not
covering the work area, non-smokers were 15
times more likely to be exposed to environ-
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mental tobacco smoke than were non-smokers
in a smoke-free workplace. Although a work
area ban offered more protection than did the
absence of such a ban, non-smokers who
worked under a work area ban were nearly four
times more likely to report exposure to en-
vironmental tobacco smoke than were non-
smokers in a smoke-free workplace. These
findings further strengthen our previous ob-
servation that only smoke-free workplaces
provide adequate protection of non-smokers.®

Our findings suggest that compliance with
smoke-free policies was high during the three
years surveyed. Among non-smokers who
worked in a smoke-free workplace, reported
environmental tobacco smoke exposure de-
clined from 9.2 9, in 1990 to 4.0 %, in 1992, but
then increased to 11.29 in 1993. The re-
duction in environmental tobacco smoke ex-
posure from 1990 to 1992 suggests that a
transition period may be necessary before a
newly implemented policy will make a notable
difference in protecting non-smokers from
environmental tobacco smoke.

The increase in reported environmental
tobacco smoke exposure from 1992 to 1993
may be attributed to several factors. This
finding may be explained by the large number
of new policies that appear to have been
implemented during this time. If smoking
policies were implemented in response to the
EPA report, these policies would have been in
force for only a brief period before the survey.
Employers may have implemented policies
without allowing employee smokers sufficient
time to adjust their addictive behaviour. How-
ever, 1993 environmental tobacco smoke ex-
posure levels in smoke-free workplaces only
reverted to levels observed in 1990. On the
basis of previous studies, we hypothesise that
there may be a transition or acclimatisation
period that lasts between six and 12
months.!** Another factor that may account
for the increase in reported environmental
tobacco smoke exposure from 1992 to 1993 is
that, as smoking becomes less common and
environmental tobacco smoke exposure is
reduced in the workplace, workers are no
longer acclimatised to environmental tobacco
smoke and are more likely to recognise their
exposure.

This study relied on self report data of
smoking status, workplace policy, and en-
vironmental tobacco smoke exposure. In an-
other study,?® adequate reliability was found
for questions on smoking behaviour which
were similar to those used in our survey.
However, due to the population-based nature
of our survey, we had no opportunity to assess
the reliability or conduct validations of self
reported workplace smoking policy and en-
vironmental tobacco smoke exposure. A pre-
vious report showed that workers who reported
the presence of a smoke-free workplace were
likely to be covered by a strong local smoking
ordinance.?” However, the reliability and val-
idity of self report data of this nature needs
further study.

In conclusion, the increase in smoke-free
policies in Californian workplaces has led to a
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considerable reduction in the proportion of
non-smokers who are exposed to environ-
mental tobacco smoke Compliance with
smoke-free policies is remarkably high but
may lag behind policy implementation when
many new policies are established without a
sufficient transition period. This study also
shows that only smoke-free workplaces protect
non-smokers adequately. With the final pub-
lication of the EPA report, employers who
have not developed a smoke-free policy may be
susceptible to possible future liability. Al-
though legal risks for failing to institute a
smoking policy are increasing, future efforts
must be continually directed toward establish-
ing more stringent state and national regu-
lations as well as local smoking ordinances that
require smoke-free workplaces to protect the
health of non-smokers. Public health efforts
should also focus on working directly with
employers by educating them on the benefits
and process of establishing a smoke-free work
environment.

This study was supported by contracts 89-97872 and 92-16010
from the California Department of Health Services, Tobacco
Control Section, Sacramento, California, USA. CAP is an
American Heart Association Established Investigator.
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