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OVERVIEW One of the most dramatic social changes over the past 30 years
has been the change in attitudes about public smoking and the resultant
governmental restrictions on where smoking is allowed. Beginning in 1970,
with then Surgeon General Jesse Steinfeld's warning that environmental
tobacco smoke (ETS) exposure was likely to cause problems for nonsmokers
(Steinfeld, 1972), concern about ETS exposure led to 25 years of scientific
inquiry. This inquiry culminated in a series of comprehensive reviews con-
cluding that ETS exposure is a cause of cancer, heart disease, respiratory ill-
ness, and a host of other problems (U.S.DHEW, 1972, 1977, 1979;
U.S.DHHS, 1982 & 1986; NRC, 1986; U.S.EPA, 1992; Cal/EPA, 1997).

Early reaction to this evidence included efforts to provide separate sec-
tions for smokers and nonsmokers in restaurants and workplaces (NCI,
1993). But with accumulating evidence that ETS exposure was a cause of
cancer and other serious diseases, complete bans on smoking in workplaces
and public places became more common. In 1986, only 3 percent of work-
ers nationally reported working in a smoke-free workplace (Gerlach, 1997).
By the 1992/93 Current Population Survey (CPS), the fraction of indoor
workers reporting a smoke-free workplace had risen to 46.7 percent. Table
3-1 presents data from the 1995/96 CPS and demonstrates that the fraction
of workers covered by a 100 percent smoking ban in the workplace has
risen to 64.3 percent, including more than half (54.1 percent) of all current
smokers.

Males and those who were between ages 18 and 24 were less likely to
work in a smoke-free workplace, as were Hispanic and Native American
indoor workers (Table 3-1). The likelihood of working in a smoke-free envi-
ronment increases dramatically with increasing level of education and fami-
ly income. The fraction of workers who work in a smoke-free workplace
varies across states, from a high of 84 percent in Utah and Maryland to a
low of 40 percent in Nevada, but only three states (Nevada, Arkansas, and
Kentucky) have less than 50 percent of their employees working in smoke-
free areas.

The increasing proportion of indoor workers who are employed in
smoke-free workplaces has a direct health benefit for nonsmokers due to
the decreased exposure to ETS. However, restrictions on where smokers can
smoke may also influence the behavior of smokers outside of the work-
place. Smokers may quit smoking altogether when a policy restricting
smoking in the workplace is implemented (as opposed to refraining from
their habit only at work). They may reduce the number of cigarettes that
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they smoke per day or may shift from smoking daily to smoking occasional-
ly, and smokers who work in smoke-free evvironments may make more quit
attempts or may be more successful in those quit attempts. Improvement in
cessation may be an indirect benefit of the current trend toward smoke-free
workplaces.

CHANGES IN SMOKING Brownson et al. (1997) recently reviewed much of the
BEHAVIOR WITH existing evidence on policies to reduce ETS exposure,
IMPLEMENTATION OF and this chapter will update that evidence and add
SMOKING RESTRICTIONS analyses conducted using data from the Current

Population Surveys (CPS) and the California Tobacco Surveys (CTS).
Changes in workplace smoking rules are often highly visible and are some-
times among the most contested shifts in workplace norms. Employers
commonly make substantial efforts to inform and involve their workers as
part of the introduction of these changes, and cessation assistance is fre-
quently made available to smoking workers at the time that the changes in
workplace rules are implemented. When the smoking behaviors of workers
are followed before and after the implementation of workplace restrictions,
many, but not all, studies have demonstrated a fall in smoking prevalence
and increased cessation rates (Brownson et al., 1997). Many of the work-
places examined have been in health care settings (Table 3-2), but similar
observations are evident in other settings as well (Table 3-3). These experi-
ences would suggest that the implementation of smoking restrictions in the
workplace can trigger smoking cessation attempts among the smokers who
work there, particularly if cessation assistance is a prominent part of the
implementation process.

A similar picture emerges for changes in the number of cigarettes
smoked per day following the implementation of restrictions on smoking in
the workplace (Tables 3-2 and 3-3). Modest declines in the number of ciga-
rettes smoked per day are evident following implementation of workplace
smoking restrictions in most of the locations where it has been examined.

Effects of Working in Changes in smoking behavior are to be expected when
Smoke-free Workplaces  there is a change in workplace restrictions on smoking
on Smoking Behavior due to the accompanying shift in workplace norms and

the provision of cessation assistance. However, it is reasonable to expect
that there may be longer term effects on smoking behavior as well. Smokers
may smoke fewer cigarettes per day if smoking is prohibited in work loca-
tions, smokers may make more attempts to quit due to a shift in the social
norms about smoking, and smokers who do attempt to quit may be more
successful because they are less likely to relapse in workplaces that do not
allow smoking.

Number of Cigarettes Multiple studies presented in Tables 3-2 and 3-3 observed
Smoked per Day reductions in number of cigarettes smoked per day that

104

persisted for 12-18 months following implementation of a change in smok-
ing policy. One study found a decline after 6 months, with a return to prior
levels of consumption after 18 months (Hudzinski and Sirois, 1994). Emont
et al. (1992) demonstrated a nonsignificant, but suggestive, relationship
between level of smoking restriction from state clean-indoor-air laws and
number of cigarettes smoked per day using data from the 1989 CPS.



Chapter 3

syjuow 09 1B %g | uosuedwoo pue
UONUBAJIB)UI UBBM]BQ JUsIayIp onel N

VN
dn-moj|0} Yluow-Qg 1€ %6'2—

ueq 8y} Jo asneoaq
unb Aay} 18] pajels SIa)OWS JO %6

aleJ unb ul asealoul ON

dn-moj|oy
yiuow-g 1e Inb sIayows Jo %G'ge

dn-mojjo} Yyluow- 18 9% G'|1—
dn-moj|0} Yyluow-9 1. %G G—

dn-moj|0} Yyluow-g1 1€ %0 v—
abueyo oN

VN
dn-moj|0} Yyluow-9 1. %2’ |—

Rep/senaiebio | |-
syjuow 8| 1e s|eAg| Joud 0} paulnial Ing syuow 9 e
Kep/senaiebio ul suononpas ueoyubis spew siayows

VN

umop Buiino pauodal s1a)ows JO 9%/ G
dn-mojjo} yiuow-g| 1e yiom Je Aep/sanatebio | g—

dn-mojjo} yluow-g 1e Aep/senalebio G y—

dn-moj|oy}
yiuow-4 1e uoidwnsuod paonpal SIaNOWSs JO %0t

dn-mojjo4 yluow-9 1e Aep/sanalebio g g—

sinoy g Jano Aep/senaiebio g |—
‘{dn-mojjo} yiuow-g | 1e xiom je Aep/senalebio G e—

uondwnsuod Ajiep |e10} Uo 108))8 ON
yiom e Aep/senalebio |-

dn-mojjoy Yyluow-g |
1e YoM Je payouws Jabuo| ou SIa)oWs JO %G

dn-mojjo} yluow-9 1e abueyd oN

soakojdwsa |endsoy jo
o|dwes aAneUasalday

[endsoH
[endsoH

[endsoH
[endsoH

J18]u80 [eoIpaN

[endsoH
[endsoH

[endsoy oureiyoAsd

OWH

[endsoH
[endsoy s,uaipiyd

9661 ‘obuoT

¥661 ‘DisuizpnH
2661 ‘PIeyo

2661 ‘UleIsp|on
2661 ‘uolybneqg

L6611 ‘©nelS

1661 ‘sleg
0661 ‘uew(ns

0661 ‘0AdD
0661 ‘Ajoojnpy

0661 ‘PisuizpnH
6861 “18xd8g

abueyo jueoniubis oN dn-mojjo} Yyluow-g| 1e yiom Je Aep/sanalebio g g— |endsoH 6861 ‘Jouaig
abueyo jueoliubis oN dn-mojjo} yluow-y 1e Aep/senatebio 0g— OWNH 9861 “001suasoy
dn-moj|0} Yluow-0g 18 %G 8- VN [endsoH €861 ‘SMalpuy
aousjenald ui abuey) uondwnsuo) ui abuey) uoneoso] loyiny

SIISHIOAN 318 YI[BIH :99ud[eAdId pue uondunsuo)) 33331831 U0 SNISHI0A\ I J-jows Jo jdedu]

€ 9lqeL

105



Smoking and Tobacco Control Monograph No. 12

suonou}sal
Uim so0e|d)JOoM Ul JOMO| 8oUs[BABId

dn-moj|0} SYlUoOW-7g 18 %2g—

SUOI10LIIS) OU UM %9°0Z SA SOUSHIOM
991J-80WS Ul 9%/ S| SeM 9ous|enald

«781 88l}-ajows
26°0 pejeubiseg
G/°0 suonoujsal oN
00’ eseqelep [elo|
:sejes Bumind

VN

%0€ 40 onel IND

dn-moj|0} Yiuow-g| 18 %L g
dn-moj|o}

Yluow-0g 1e 1unb siayows Jo %12

dn-moj|o} yuow-9 1e %0 L—

syjuow 9 1e %y'e—

ueq yum Aep/sepaiebio 'l o}
suonousal Inoyum Aep/senaiebio G0z

Kep /senaiebio g |-

SUOI0LISal ou yum Jeah Jad syoed L€ S
SOUSYIOM daJj-ayows ul Jeak Jad syoed 962

Rep/senaiebio
%o bL-

sAep ainsig| sn sAep yiom uo Aep/senalebio G—

uswom ul Aep/senalebio | —
‘uaw ui Aep/sanetebio g 1—

dn-mojjo} yiuow-g| 1e Aep/senarebio G g—

VN

dn-moj|o} yuow-9 1e Aep/senaiebio
aJow JOo Gg Jo siaxows ul Aep/senalebio 6 /—

Kep/senaiebio aiow Jo G|
JO uondwnsuod Ul UoRONPal %Z|L—

dn-mojjo} yiuow-/ 1e

"00 SUONBOIUNWWO8|8]
1O UOI108S-8S01D)

sooe|dyJoM 8SIaAIg

Asning uoneindod vo

1661} pue /861 Usamiaq
pamo||0} aseqelep ge
uoluidQ 1onpold seiuedwod
ul siayows paliojdwe
000°82-0052e 0 HoyoY
a|dwes aAnelUasalday

a|dwes wopuel [euoleN
"0 SUOIIBOIUNWIWO23|8 |

"00 auoyds|al
90IAI8S 21Iqnd

Aouabe uswuianon

Y661 “Jauualg
v661 ‘Aiayer

€66} ‘UNIPOOM

2661 ‘skiol dijiud
2661 ‘PloLeNEM

2661 “Jeuuaig
1661 ‘pueliog

1661 ‘UssualIog
0661 ‘puelog

0661 ‘g81non

dn-moj|o} Yiuow-/ 18 % | 'G— uondwnsuoo pasealdsap SIO)OWS JO %G 22 "00 @oueINsU| 6861 ‘102
dn-moj|o} yluow-g| 18 %9’ |— dn-mojjo} 18 Aep/senaiebio 9-G— "00 @ourINSU| 8861 ‘uasialad
aousjenald ui abuey) uondwnsuo) ui abuey) uonendod Apnis loyiny

Juoneso]

SIISHIOAN JIY)() :99UI[BAdIJ puk uonduwnsuo)) 33331831 U0 SNISHI0A\ L J-jows Jo jdedu]

€-¢ J[qEL



Chapter 3

‘paje)SIapun PaIapISUOD 8q 810j8iay) PINOYS pUE Saieuuolsenb pauinial oym SI8xoWs asoy) uo Ajuo paseq si ejes 3Inb ay} Juawnoop sy} o} buipioody,

(08°0d) % 292 0t % 2'/2
dnoib uosuedwod Buowe pasealdag

(01 d) % 1'SZ2 01 % L've
dnoib uonuaniaiul Buowe pasealou|

(1170 d) dnoub uosuedwod

Buowe O "G 01 G'G woJ} pasealosp Ing ‘(10 d)
dnoub uonuaniaiul Buowe /°G 01 G'G WO}
paseasoul sbuiping Ausieaiun ui Aep/senarebin

(200'0d) 021 01 ' 1} wouy dnoub uosuedwod
ut pue (90°0 d) £'L1 O} ¥ |1 woly dnoib
uonudAJIBIUI Ul pasealoul Aep/senalebio |ejo]

JJels pue sjuspnis
Ausioniun

6661} 493

aousjenald ui abuey)

uondwnsuo) ui abueyn

uonendod Apnis
Juoneso

loyiny

(ponunuod) ¢-¢ 9[qeL,

107



Smoking and Tobacco Control Monograph No. 12

108

Analyses of data from a S-year longitudinal follow-up of 8,271
employed adult smokers conducted as a part of the COMMIT trial exam-
ined the change in number of cigarettes smoked per day as reported by the
same individuals in two surveys conducted 5 years apart (Glasgow et al.,
1997). Using multiple linear regression techniques, they demonstrated a sta-
tistically significant greater reduction in number of cigarettes smoked per
day over the 5-year period among those who worked in workplaces where
smoking was restricted to designated areas (OR =-1.17), and an even greater
reduction for those who worked in workplaces where smoking was banned
(OR =-2.78).

An internal tobacco industry study (Heironimus, 1992) of the eftects of
restrictions on smoking in the workplace using a tracking database of smok-
ers demonstrated that smokers who work in smoke-free environments con-
sumed 11-15 percent fewer cigarettes per day compared to smokers who
work where there are no restrictions. Lesser restrictions, such as allowing
smoking only in designated sections, had little effect on consumption.

Table 3-4 presents analyses of the 1992/93 and 1995/96 CPS for those
who were daily cigarette smokers 1 year prior to the survey, currently
smoked some days or every day, were age 25-64, and worked in an indoor
environment. When smokers who worked in smoke-free workplaces are
compared to those with lesser or no restrictions, there is a statistically sig-
nificant (p < 0.001) shift in the categorical distribution of cigarettes smoked
per day toward smoking fewer cigarettes per day.

The CPS did not ask a question on the number of cigarettes smoked per
day 1 year prior to the survey, and therefore these analyses are limited to
examination of the cross-sectional distribution of current number of ciga-
rettes smoked per day in relation to workplace restrictions on smoking. As a
result, the analyses in Table 3-4 cannot identify whether the difference in
number of cigarettes smoked per day by smokers working under different
workplace smoking restrictions is due to a reduction in number of cigarettes
smoked per day produced by the workplace restriction or due to workplace
restrictions being more difficult to implement where there are greater num-
bers of heavy smokers.

The 1990 and 1996 California Tobacco Surveys (CTS) recorded the num-
ber of cigarettes smoked per day both at the time of the survey and for 1
year prior to the survey. Table 3-5 compares the current number of ciga-
rettes smoked per day by those current cigarette smokers who work indoors
with that reported for 1 year prior to the survey, and the results are strati-
fied by the level of workplace restrictions on smoking. In the 1990 CTS,
smokers who worked in workplaces with no restrictions on smoking were
more likely to report smoking 25 or more cigarettes per day both at the
time of the survey and for 12 months prior to the survey than were workers
employed in workplaces where there were at least some restrictions.
Workers who smoked 25 or more cigarettes per day 1 year prior to the sur-
vey were also significantly more likely to report reducing the number of cig-
arettes that they currently smoked if they worked in areas where smoking
was banned than if they worked in areas where there were no restrictions.
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Table 3-4
Percentage of Current Smokers who Smoke Various Numbers of Cigarettes per Day among
Indoor Workers with Different Levels of Restriction on Smoking in the Workplace

Cigarettes Level of Workplace Smoking Restrictions
Smoked Work Area: Ban Ban Restricted Restricted No
per Day Public Area: Ban No Ban Ban Restricted  Restrictions
1992/93 CPS*
Occasional Smoking 3.91 2.85 3.40 2.15 2.25
1-4 2.95 1.97 2.16 0.49 1.76
5-14 28.20 21.49 18.11 16.16 17.84
15-24 48.75 53.21 48.37 40.66 48.75
25+ 16.19 20.48 27.96 40.53 29.41
1995/96 CPS**
Occasional Smoking 3.34 2.48 2.04 3.1 2.13
1-4 2.47 1.39 1.88 0.63 2.37
5-14 27.58 19.71 17.16 15.14 17.72
15-24 50.20 51.49 50.97 40.67 48.14
25+ 16.41 24.93 27.95 40.45 29.64

*1992/93 CPS. Chi-Square = 453.3; degrees of freedom = 16; probability < 0.001; N = 14,787, chi-square based on weighted sam-
ple normalized to sample size.

**1995/96 CPS. Chi-square* = 386.8; degrees of freedom = 16; probability < 0.001; N = 12,669; chi-square based on weighted sam-
ple normalized to sample size.

Note: Current smokers were also daily smokers 1 year prior to the survey and between ages 25 and 64 years.

We also used these CTS data to develop a logistic regression model of
the effect of working in a workplace where smoking was restricted on the
likelihood of current daily smokers having reduced the number of cigarettes
they reported smoking per day during the period between 12 months prior
to the survey and the time of the survey. Co-variates controlled for in the
analyses were gender, age, race/ethnicity, education level, family income
level, and number of cigarettes smoked per day 1 year prior to the survey.
Current daily smokers who worked in areas where there were some smoking
restrictions were more likely to have reduced the number of cigarettes
smoked per day when compared to smokers who worked in areas where
there were no restrictions (OR = 1.44, 95% CI = 1.06-1.96). The effect for
current daily smokers working in areas where smoking was banned was
even more robust (OR = 1.54, 95% CI = 1.10-2.16). Data for the 1996 CTS
are also presented in Table 3-5, but the small number of smokers who work
in areas that are not smoke-free (state law requires smoke-free workplaces in
California) makes meaningful comparison difficult; however, there appears
to be a similar trend in the 1996 CTS. These data suggest that the trend
toward a reduction in number of cigarettes smoked per day among workers
who work where smoking is restricted demonstrated for the CPS data is due
to the effect of the smoking restrictions on smoking behavior, rather than
being due to smoking restrictions being easier to implement in workplaces
where there are fewer heavy smokers.

These data taken as a whole suggest that a smoke-free workplace policy
results in a reduction in the number of cigarettes smoked per day by con-
tinuing smokers.
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Table 3-6

Current Smoking Status among Indoor Workers with Different Levels of Restriction on
Smoking in the Workplace, Age 18+

Workplace Percentage of Smokers
Restrictions Daily Occasional Former Never
CTS 1996 100% Smoking Ban 12.21 5.23 22.09 58.47
Some Restrictions 14.76 5.68 23.61 54.09
No Restrictions 23.62 7.45 21.73 45.53
CPS 1992/93 100% Smoking Ban 15.33 4.50 21.91 58.26
Some Restrictions 23.70 4.99 20.03 51.29
No Restrictions 25.85 4.99 19.10 50.06
CPS 1995/96 100% Smoking Ban 15.97 4.02 20.31 59.70
Some Restrictions 25.17 4.83 19.05 50.95
No Restrictions 26.43 4.80 16.91 51.86

Source: 1996 California Tobacco Survey, 1992/93 and 1995/96 Current Population Surveys.

CESSATION Cross-sectional data from California and the CPS demonstrate
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that the prevalence of smoking is substantially lower among workers who
are employed in smoke-free workplaces. However, the difference in current
smoking prevalence across workplaces with different levels of smoking
restrictions is largely due to a higher prevalence of never smokers rather
than former smokers in those workplaces with greater restrictions (Table 3-
6). This would suggest that the difference in smoking prevalence may be
due to smokers moving to workplaces where smoking was allowed or
greater ease in successfully implementing smoke-free workplaces in sites
where there are fewer smokers rather than an effect of smoking restrictions
on cessation.

The effect of smoking restrictions on cessation has been examined
directly, however, and an effect of restrictions on cessation has been
demonstrated. Data from a 5-year longitudinal follow-up of 8,271 employed
adult smokers conducted as a part of the COMMIT trial examined cessation
attempts and cessation success reported by the same individuals in two sur-
veys conducted S years apart (Glasgow et al., 1997). Using multiple logistic
regression techniques, they demonstrated a statistically significant 25 per-
cent greater likelihood of making a cessation attempt over the 5-year period
among those who worked in workplaces where smoking was banned, and
workers in these workplaces had a 25 percent greater rate of having success-
fully quit during the 5-year period as well.

Emont et al. (1992) demonstrated a statistically significant relationship
between the level of state clean-indoor-air laws and a higher fraction of ever
smokers who were former smokers (quit ratio) using data from the 1989
CPS. An internal tobacco industry study (Heironimus, 1992) of a tracking
database of smokers suggested that smokers in a smoke-free workplace quit
at a rate that is 84 percent higher than smokers who work in locations
where smoking is allowed. Lower levels of smoking restriction had much
less effect on cessation.
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Tables 3-7 and 3-8 present the results of multivariate logistic regression
analyses of several measures of cessation (see Chapter 2) by level of work-
place restriction of smoking for the 1992/93 CPS (Table 3-7) and the
1995/96 CPS (Table 3-8). The cessation measures are estimated for all those
who were daily smokers 1 year prior to the survey, worked indoors, and
were between ages 25 and 64 at the time of the survey. The results are con-
trolled for age, gender, race/ethnicity, education and income levels, and
number of cigarettes smoked per day. A term is also added to the regression
that represents the average level of workplace restriction for the state in
which the individual lives. This term is used to control for the influences of
general environmental restrictions on smoking and of different social
norms about smoking present in the environment. The intent is to remove
these influences from an analysis of the effect of the specific level of restric-
tion present in the workplace where the individual is employed. The preva-
lence of each cessation measure by level of workplace restriction and by
demographic characteristics of the population is included in Tables 3-9 and
3-10.

The 1992/93 CPS (Table 3-7) shows no relationship between working in
a smoke-free environment and either making a cessation attempt or becom-
ing an occasional smoker; however, there is a significant relationship
between working in a smoke-free area and becoming a former smoker (OR =
1.18) or having been quit for 3 or more months (OR = 1.39). There is also a
smaller, but statistically significant, effect of the average level of workplace
smoking restriction present in the state on being a former smoker of 3+
months’ duration, suggesting that there may be an effect of environmental
norms about smoking as well as a direct effect of the level of restriction
where the smoker works.

The 1995/96 CPS (Table 3-8) analyses show similar results, with the
addition of small effects of a smoke-free workplace on cessation attempts
and any cessation change. Similar effects are also noted for the average level
of workplace restriction in the state as a measure of the general environ-
mental norms on smoking restrictions.

These data suggest that there is an effect of restricting smoking in the
workplace on smoking cessation, with a small increase in the number of
cessation attempts when a 100-percent ban on smoking is present in the
workplace. The effect is not evident for lower levels of workplace restric-
tion. There is no effect of smoking restrictions in the workplace on becom-
ing an occasional smoker, but there is a modest effect of the average level of
workplace restriction for the state on becoming an occasional smoker. This
result suggests that the general environmental norms may be more impor-
tant for becoming an occasional smoker, and that the effect of individual
experience with workplace restrictions is on cessation. The principal effect
of restricting smoking in the workplace appears to be an increase in the suc-
cess rate of those smokers who are attempting to quit. The modest effect on
cessation attempts, with a much larger effect on 3+ month cessation suc-
cess, suggests that the effect of a smoke-free workplace may be to prevent
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relapse after a cessation attempt rather than to increase the number of
smokers who try to quit. It may well be that if you cannot smoke at work,
it is more difficult to relapse at work.

SUMMARY There has been a dramatic increase in the fraction of the working
population protected by total bans on smoking in the workplace, increasing
from 3 percent in 1986 to 64 percent in 1996. These restrictions have two
effects on smokers as they are implemented. They increase the rate at which
smokers attempt to quit, and they reduce the number of cigarettes smoked
per day. Once restrictions on smoking in the workplace have been success-
tully implemented, they continue to have the effect of reducing the num-
ber of cigarettes smoked per day, and they increase the success rate of smok-
ers who are attempting to quit. There may also be a small effect of increas-
ing the frequency with which smokers attempt to quit.

THE FOLLOWING PAGES CONTAIN
TABLES 3-9 AND 3-10
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