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Abstract
Background—We examined whether immigrants were less likely to be covered by a smokefree
workplace policy, as well as whether workplace smoking policies garnered comparable associations
with smoking for immigrants and the US-born, in the US.

Methods—We applied the 2001/02 Current Population Survey Tobacco Use Supplement among
US indoor workers (n=85,784) using multiple logistic regression analyses. First, we examined
whether nativity (immigrants vs. US-born) was independently associated with smokefree policy
coverage. Second, we examined whether the smokefree policy association with current smoking was
differential by nativity (effect modification).

Results—Immigrants were less likely to work in smokefree workplaces than the US-born; however
occupation and industry accounted for these disparities. Employment in a workplace that was not
smokefree was associated with higher odds of smoking (vs. smokefree workplaces), both before
(OR=1.83, 95% CI:1.74–1.92) and after (OR=1.36, (1.29–1.44)) covariate adjustment among the
US-born, but associations were weaker among immigrants (OR=1.39(1.20–1.61) unadjusted,
OR=1.15(0.97–1.35) adjusted). Worker industry partly explained (16% of) the weaker policy-
smoking association among immigrants, while other socioeconomic variables reduced the policy-
smoking association without explaining the disparity.

Conclusions—The patchwork of US workplace smoking restriction policy at different
governmental levels, combined with a voluntary regime among some employers, generates coverage
inequalities. Workplace smokefree policies may be less effective for immigrants, and this is related
to differential coverage by such policies due to occupational segregation. Understanding the complex
patterns of the social context of smoking is important for understanding how policy interventions
might have heterogeneous effects for different demographic groups.
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A substantial body of evidence suggests that Environmental Tobacco Smoke (ETS) is a cause
of morbidity and mortality.[1,2] Increasing the strength and reach of tobacco control policy is
one explicit path to reducing tobacco-related disease,[3] the single leading preventable cause
of US deaths.[4] Although workplace smokefree laws were originally enacted to protect
workers from ETS, their major benefit is that they discourage smoking among smokers as well.
[5]

Tobacco use regulations do not protect everyone equally, however. Those with lower
education, and those in blue collar, service or agricultural jobs are less likely to be covered by
smokefree policies than college graduates and white collar/professional workers.[5–7]
Moreover, smokefree policies may be more weakly enforced in blue-collar occupations.[8]
African Americans and Hispanics are also less likely to be covered by a workplace smokefree
policy than whites,[5,7] and more likely to experience high smoke exposure.[3,9] As a growing
segment of the U.S. population,[1,10] racial/ethnic minorities carry a higher burden compared
to whites of developing and dying from cancer and other tobacco-related disease.[1,11–13]
Although the causes explaining these racial/ethnic differentials in disease burden remain poorly
understood,[11] exposure to second-hand smoke may be one contributing factor.

Although it is often conflated with racial/ethnicity in health analyses, immigrant status (or
nativity) is a distinct dimension of social inequality and may partially explain racial/ethnic
smoking-related disparities. Together, immigrants and their children comprise over 22% of the
US population,[14–16] and disproportionately contribute to the low-wage and low-skilled end
of the labor force.[17,18] Immigrants are less likely than the US-born to enjoy workplace
benefits including union membership or union contract coverage,[19] or health insurance
coverage.[20] Given this evidence, immigrants may also be less likely to be covered by
workplace smoking policies.

In this analysis, we explore how tobacco ETS policy is differentially prevalent among, and
may differentially affect the smoking behavior of, different nativity groups in the US. We
examine two hypotheses: that workplace smokefree policy is (1) less prevalent among
immigrants, and (2) less effective for immigrants (with respect to smoking) than for the US-
born population. The literature is currently limited for addressing these research questions.
Some articles have reported point estimates of workplace smoking policy prevalence for
different racial groups,[6,7,21] but have not examined prevalence among nativity subgroups,
or have not examined policy associations with smoking. Although a few studies have examined
racial differences in smokefree policy-smoking associations with multivariate analyses, they
did not control for nativity (immigrant vs. US-born), or model interactions of race/ethnicity
and gender.[5,21,22]

Modeling demographic interactions are important since gender, race/ethnicity, and nativity
interact powerfully for smoking patterns. For instance, the protective effects of being foreign-
born for smoking are much more pronounced for racial minority groups than whites, and for
women than men, even after adjusting for demographic and economic covariates.[23]
Moreover, whites and the US-born are numerically dominant in nationally representative
datasets. If there is heterogeneity of policy effects on smoking, a statistical model that omits
demographic interactions produces estimates essentially for US-born whites, masking
differential patterns for other groups.
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Immigrants may exhibit a weaker effect of smokefree policy than native-born counterparts for
four reasons, including confounding by prior common causes (#3–4): (1) if smokefree
workplace policies are most influential for groups with the highest prevalence and daily
consumption of cigarettes,[5] (2) if other causes are more powerful than workplace policy for
influencing smoking among immigrants, such as anti-tobacco socialization and social norms,
[23–25] (3) if immigrants have fewer resources to facilitate quitting,[26] or (4) if immigrants
are more likely to be in blue collar and service jobs[17] or industries which have lower
smokefree policy coverage[5–7] or weaker enforcement.[8]

METHODS
Data

We used the 2001–02 Tobacco Use Supplement (TUS) of the Current Population Survey (CPS)
[27,28] which has valid and reliable tobacco use questions, high response rates, yielding
nationally-representative estimates for the US non-institutionalized, civilian population aged
15 years and older. The CPS is conducted by the Census Bureau and employs a multistage,
stratified probability sample. TUS questions determining smoking status are identical to those
used by the National Center for Health Statistics.[6,29,30]

Variables
Current smoking was modeled dichotomously, defined as having smoked 100 cigarettes in
lifetime and currently smoking every day or some days; non smokers were referents.[31] We
excluded values missing for the smoking variable (n=1512,0.6% of sample).

Workplace smoking policy was a dichotomous variable (smokefree vs. non-smokefree
workplace), assessed using 3 items. Those answering no to this question (“Does your place of
work have an official policy that restricts smoking in any way?”) had no policy at work
regarding smoking, and were coded as non-smokefree. Those answering yes were asked 2
questions to ascertain their workplace’s smoking policy for work areas, and for indoor public
or common areas, such as lobbies, rest rooms, lunch rooms. The possible answers to these
questions were: smoking is not allowed in any areas; smoking is allowed in some areas; or
smoking is allowed in all areas. We classified people in smokefree workplaces if they answered
yes to the first question, and “smoking is not allowed in any areas” to the 2 subsequent
questions.[5,7] We classified other responses as non-smokefree workplaces. As discussed
elsewhere[6,7,32] the TUS asks the workplace smoking policy questions only among indoor
workers who were self-respondents, thus this group comprises our sample. We excluded those
missing data for these policy questions (n=2192). Our final sample size was 85,784.

Nativity was modeled dichotomously: either foreign-born or US-born. Those born in the US,
in Puerto Rico, or born abroad to US citizens were classified as US-born by the TUS. Foreign
born is used interchangeably with the term immigrant throughout the manuscript. We modeled
two additional immigrant-related variables including language of interview (English or other),
and immigrant length of stay in the US (described further in Table 1). Race/ethnicity was self-
reported, restricted to the four largest groups in the US (excluding Native Americans, due to
few foreign-born), and coded: non-Hispanic (NH) white, NH black, NH Asian/Pacific Islander
and Hispanics of any race.

Routine labor force questions were used by the Bureau of Labor Statistics to determine
employment status, occupation, and worker industry classification.[6,7,27] For regression, we
collapsed occupation into 6 standard categories, and collapsed industrial sector into 8 standard
categories.[7] Please see the notes in Table 2 for occupation/industry variable detail in
regressions. Education was measured as highest level of school completed or degree received.
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Income was measured as total annual household earnings, modeled in $10,000 groups,
including a missing category. We additionally adjusted for gender, age (age, age2, both centered
at 45), marital status, and state of residence (fixed effects). Please see Table 1 for additional
covariate coding detail.

Analytic Methods
We used SAS 9.1.3 for univariate and bivariate analyses; we used SUDAAN 10.0 for multiple
logistic regression analyses to adjust for the complex survey design by applying sample weights
and replicate weights, created using a Balanced Repeated Replication method (personal
communication, Anne Hartman, NCI, 3/23/05 and 8/12/07). We produced bivariates and
calculated chi-squared tests among demographic variables with smoking prevalence,
smokefree policy coverage, and immigrant composition. In logistic regression models, we first
regressed smokefree policy coverage on nativity, before and after adjusting for covariates
(Model 1 A-P). In these models (Models 1), we predicted the odds of being in a smokefree
workplace (1) vs. a non-smokefree workplace (0). We next regressed current smoking on
smokefree policy (Models 2–6), to test the main effect of policy (Models 2), and to test nativity
interactions with policy (Models 3) in unstratified models. We then stratified by nativity
(Models 4–5), and then by nativity, race/ethnicity and gender (Model 6), to examine policy
associations with smoking. In Models 2–6, smokefree policy was reverse coded from Model
1, so that in Models 2–6 we modeled the association between the odds of smoking for those
in a non-smokefree workplace (1) compared with those in a smokefree workplace (0). In model
3, the logit interaction coefficient represents the differential policy effectiveness among foreign
born; a negative coefficient denotes a weaker policy association with smoking for immigrants
compared to the US born. The 95% confidence intervals were adjusted for design effects. We
present parallel models across Models 1–5. Models A were unadjusted. Models B-N built on
Model A to add one variable at a time, to examine changes in the nativity (Model 1) and/or
policy (Models 2–5) coefficients. Models P adjusted for all covariates simultaneously.
Approval to conduct this study was provided by the Harvard School of Public Health Human
Subjects Committee (#P11687-101).

RESULTS
Descriptive Analysis

Table 1 presents descriptive statistics. All chi-squared tests of differences were significant at
p<.001. Twenty-one percent of US indoor workers were current smokers in 2001–2002. Those
born in the US were more likely to smoke than were US immigrants. The majority of US indoor
employees worked in smokefree workplaces (70.5%). We observed lower smoking prevalence
in smokefree workplaces (18.2%) compared with non-smokefree workplaces (28.2%). Figure
1 presents the variation in prevalence of smokefree policies by employee race/ethnicity, gender,
and nativity. Foreign-born Hispanic men are least likely to be covered by a smokefree policy
at work – only 58% are in smokefree workplaces vs. 65% for US-born Hispanic men.

Table 1 also shows that workers experience differential smokefree policy coverage depending
on occupation and industry category, in addition to demographic attributes. For example,
workers in professional specialty occupations and professional industries (education, public
administration) experience the highest coverage by workplace smokefree policies. These
industries also have an underrepresentation of immigrants (compared to the 12.3% prevalence
of immigrants in the US). Conversely, service and blue collar occupations, as well as service,
construction, manufacturing, and agricultural industries have low coverage of smokefree
policies and are overrepresented by immigrants.
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Logistic Regression Results
Association of Nativity with Smokefree Policies—Table 2 demonstrates that
immigrants have significantly lower odds of workplace smokefree policy coverage compared
with the US-born in unadjusted models (Model 1A, OR=.90, 95%CI: 0.83,0.96), and in several
models adjusted for certain demographic variables one at a time. However, there are no
significant independent associations of nativity with smokefree workplaces after addition of
occupation or industry (models 1B–1C), after addition of social class, race, or nativity-related
variables, or in models adjusting for all covariates simultaneously (Model 1P). These results
suggest that immigrants’ differential employment by occupation and industry category
accounts for their lower probability of smokefree policy coverage.

Association of Smokefree Policies with Current Smoking—Table 3 demonstrates
that workplace smoking policy was associated with smoking in the expected direction both
before and after covariate adjustment, and all smoking policy associations were significant at
the .10 level. In unstratified main effect models, we observed higher odds of smoking in non-
smokefree workplaces compared to smokefree workplaces in unadjusted models (OR=1.77,
95% CI: (1.69,1.85), Model 2A). The odds ratios of smoking declined with addition of potential
confounding variables; addition of occupation, industry, income and education to each model
(2–5, C–F) contributed to the largest declines in the smokefree policy-smoking odds ratio. For
example, with the addition of occupation (2C), the smoking odds ratio associated with a non-
smokefree worksite declined 34% to 1.51 compared to the unadjusted model 2A. In a model
adjusted for all factors, the smoking odds ratio associated with working in a non-smokefree
worksite was 1.34 (1.27,1.41) (Model 2P). The policy-smoking associations from Model 2
were similar to the results for the US-born in the interaction models (Model 3) and in the
stratified models (Model 4).

The association between workplace policy and smoking was weaker among immigrants
compared to the US-born on average (Table 3,Model 5). The smoking odds ratio for immigrant
workers in a non-smokefree environment was only 1.39 in unadjusted models (CI:1.20,1.61,
Model 5A) compared to 1.83 among the US-born (Model 4A); this policy-smoking association
among immigrants declined to 1.15 (0.97,1.35) but remained significant in fully adjusted
models (Model 5P), compared to 1.36 among US-born (4P). Although confounding factors
(e.g. occupation, income) reduced the odds ratio between policy and smoking among both the
US born and the foreign born, the logit interaction for foreign born was affected little across
all models (Model 3), except for industry. Addition of industry to the model did reduce the
nativity-policy interaction coefficient by 16% (from −27 in Model 3B to −23 Model 3D). This
suggests that some of the weaker policy association for foreign born was due to confounding
by industry.

In models stratified by nativity, race/ethnicity and gender, (Model 6,Table 4) we found
differential associations between smoking and smoking policy across subgroups. Although
most US-Born and immigrant groups experienced beneficial smoking associations of being in
smokefree workplaces (Models 6P), the associations for immigrants were generally weaker
than the associations observed among the US born. We lastly observed some unexpected
inverse effects for foreign-born Black women, and null associations for US-born Asians and
black men, and for most immigrant groups.

DISCUSSION
This study has three principal findings. First, immigrants are less likely to work in jobs where
they are covered by a smokefree policy, and this disparity is accounted for by the industries
and occupations where immigrants disproportionately work. Second, individuals in non-
smokefree workplaces exhibited higher odds of smoking than their counterparts in smokefree
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workplaces, and ETS policy appeared to be more strongly associated with smoking among the
US-born than among immigrants on average. Third, there is heterogeneity of the ETS policy
effect with smoking across racial and gender subgroups, signifying that the “average” effect
of policy from unstratified models was driven by patterns among US-born whites. We discuss
these patterns below.

Our manuscript extends prior literature focusing on workplace smoking policy disparities by
race/ethnicity and gender,[6,7,21] to document that immigrants are less likely to be covered
by smokefree policies than the US-born on average, and that this disparity is attributable to
occupational and industry segregation. Blue collar and service workplaces are less likely to
voluntarily enact smokefree policies compared to white collar workplaces. [6] Moreover, clean
indoor air policies often exempt jobs with higher concentrations of minorities, e.g.
manufacturing jobs [8] or service jobs in restaurants, bars, and hotels.[6,33] Since some
workplaces enact their smoking policies based on employee request,[8] doing so may
disadvantage employees in industries or occupations dominated by immigrants, since
immigrants may be less vocal to advocate for workers’ rights if they are illegal residents and/
or not citizens. A voluntary policy regime will therefore be less effective for covering certain
minority groups because occupational segregation will induce systematic disparities.

Mandating smokefree workplaces must therefore be a matter of federal policy, rather than
relegated to individual states or municipalities, or to voluntary bans by the private sector – the
situation which currently describes the US context of tobacco control policy. Such
decentralized policy context generates inequalities in smokefree-policy coverage; moreover,
when smoking bans are applied across the board nationally, it helps to eliminate race/ethnic
and socioeconomic disparities in smokefree workplaces. [34]

We found evidence that tobacco policy exhibits weaker average associations with smoking
among foreign-born respondents compared to native born counterparts.[23] Smokefree policies
may be more effective for the US-born since they have higher smoking prevalence and
consumption than the foreign-born,[35] and these patterns generally held in our study. Among
immigrants, other factors may be more influential for smoking than workplace tobacco policy.
Family context or cultural norms in an immigrant’s country of origin may play a more important
role to influence smoking among immigrants, although we could not test those variables with
our data, including family anti-tobacco socialization or norms that smoking is socially
unacceptable for women, e.g. among Asian immigrants,[36] gender roles and concomitant
access to power or status (e.g. being confined to traditional gender roles),[37] socialization
with smoking peers,[38] or the stage of the tobacco epidemic in the sending country.[23,39]
Alternately, if immigrants have higher job instability and therefore a shorter duration of
coverage by smokefree workplace policies, this may explain their weaker associations with
smoking.

Although we posited weaker or null associations among immigrants between workplace
tobacco policy and smoking, we did not expect inverse associations, which we found among
black immigrant women. We believe that results among black immigrants were due to very
small cell sizes (few smokers in non-smokefree workplaces), which is related to the low
prevalence of smoking among black immigrants. The heterogeneous policy-smoking
associations observed across these demographic subgroups demand further attention in future
studies, since our analysis could not sort out the reasons underlying the heterogeneity.

With our data, we could test several hypotheses to explain weaker policy associations with
smoking among immigrants. We found immigrant-related variables did not affect policy-
smoking associations. We found some evidence that differential industries accounted for 16%
of the weaker policy effects among immigrants, but occupational adjustment had little effect
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on the differential. Adding covariates did, however, reduce the coefficients for the policy main
effects, indicating social class and demographic characteristics did confound the association
of policy with smoking for both nativity groups. Therefore differential smokefree coverage
across certain industries and occupations does contribute to why smokefree policies are
associated with current smoking, even if they do not explain the entire association.

Strengths and Limitations
One of the strengths of this analysis is that the CPS data is representative of the US population,
which is especially important for examination of health disparities, considering the small
populations of some minority/nativity groups. Second, our explicit focus on demographic
subgroups builds on the inequality literature aiming to ameliorate disparities in tobacco use
and tobacco-related disease. Third, we appropriately accounted for the complex survey design
of the CPS by applying survey replicate weights in SUDAAN, which accounted for the
differential sampling fractions across states, non-response, and survey-induced clustering.

However, the analysis has several limitations. The cross sectional study design limits the extent
to which we may draw causal conclusions. Selection is the most serious threat to validity
present in observational studies, although we attempted to minimize this via multiple
regression. Selection may confound workplace smoking policy associations with smoking
behavior since smokers may be attracted to firms where they can smoke; workplaces with low
smoking prevalence may be more likely to enact smokefree policies; or we may misattribute
lower smoking to the effect of smoking bans, instead of to other policies or employer-offered
programs that may affect smoking.[5,6] However methodologically stronger analyses find that
omitted variables do not dramatically alter conclusions from single-equation estimation.[40]

Measurement error may be present in the smokefree policy variable (including because it was
self-reported) or occupation-related variables (e.g. duration of employment in smokefree
workplaces, or differential enforcement of policies in immigrant workplaces), and such
mismeasurement could have been differential by nativity or by smoking status.

With the increasing diversity of the US, understanding smoking patterns and tobacco-control
policy disparities among racial minorities and immigrant groups will be crucial for ameliorating
smoking disparities.
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Figure 1.
Prevalence of smokefree workplaces by nativity, race/ethnicity, and gender (2001/02 TUS)
NOTES for Figure 1: Sample sizes for each of the demographic subgroups correspond to those
listed in Table 4. Racial groups White, Black, and Asian exclude Hispanics. Self-response
weights applied.
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Table 2

Relative Odds of working in a Smokefree Workplace (compared to non-smokefree workplace) by nativity.
n=85,784

Model 1: Foreign Born
Coefficient 1

Model Variables in Model OR (95% CI) p

Unadjusted model 2

A Foreign born only 0.90 (0.83, 0.96) **

Models adjusted for one variable at a time 3

B Foreign born + Occupation 4 1.02 (0.95, 1.10)

C Foreign born + Industry 5 1.02 (0.94, 1.10)

D Foreign born + Income 0.95 (0.88, 1.02)

E Foreign born + Education 0.94 (0.87, 1.02)

F Foreign born + Gender 0.93 (0.87, 1.00) #

G Foreign born + Race/ethnicity 0.95 (0.88, 1.03)

H Foreign born + Marital status 0.88 (0.82, 0.95) **

J Foreign born + Age 0.90 (0.84, 0.97) **

K Foreign born + Length of stay 1.09 (0.93, 1.27)

L Foreign born + Language of interview 1.06 (0.98, 1.15)

M Foreign born + State fixed effects 0.77 (0.71, 0.83) ***

Fully adjusted model 6

P Foreign born + all other variables (Final
Model)

1.03 (0.88, 1.21)

#
p-value: p<.10

*
p<.05

**
p<.01

***
p<.001

OR = Odds Ratio

1
Nativity is modeled as a 2-level variable, foreign born compared to the reference group of USborn.

2
Model A, the unadjusted model, includes only the nativity variable.

3
Models B-M include nativity and one other variable at a time.

4
Occupation was coded in 5 categories for regression: professional specialty; executive administrative & managerial; technicians & related support,

sales, and administrative support including clerical; Service; Blue Collar.

5
Industry was coded in 8 categories for regression: trade; manufacturing; services; professional and related services; finance, insurance, and real

estate; public administration; transportation and communications; agricultural, forestry and fishing, mining, and construction.

6
Model P is the fully adjusted (final) model including nativity, occupation, industry, income, education, gender, race/ethnicity, marital status, age,

state fixed effects, length of stay among immigrants, and language of interview.
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