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Exposure to secondhand smoke (SHS) from
burning tobacco products causes premature
death and disease in nonsmokers.1,2 Despite
reductions in SHS exposure over the past 25
years, millions of US nonsmokers continue to
be exposed, particularly certain population
groups such as African Americans and those
with lower socioeconomic status.3,4 The Sur-
geon General has concluded that there is no
risk-free level of SHS, and that eliminating
smoking in indoor areas is the only effective
way to fully protect nonsmokers from expo-
sure.1 When coupled with adequate planning,
education, and enforcement, comprehensive
smoke-free laws that prohibit smoking in all
indoor areas of workplaces, restaurants, and
bars can effectively protect nonsmokers from
SHS in these settings while helping smokers
quit.1,2,5 Although statewide smoking restric-
tions provide greater population coverage than
local restrictions, the strongest SHS protections
have traditionally originated at the local level.1

These laws have typically spread to multiple
communities throughout a state and, in many
cases, lay the groundwork for statewide com-
prehensive smoke-free laws.1,6

According to the American Nonsmokers’
Rights Foundation (ANRF), as of January 2015,
24 states, the District of Columbia, and the
territories of Puerto Rico and Virgin Islands
had comprehensive smoke-free laws in effect.7

In addition, 697 municipalities had local com-
prehensive smoke-free laws.7 Following prog-
ress during 2002 to 2010, statewide compre-
hensive smoke-free law adoption has stalled.5

Communities in several states continue to
adopt such laws, although local progress has
also slowed in recent years.8

Although local comprehensive smoke-free
laws provide protection from SHS among
nonsmokers in communities that have imple-
mented such laws, they may inadvertently
lead to sociodemographic disparities in SHS
exposure, which could widen disparities in
SHS-attributable health effects. Studies suggest

that smoke-free laws are not evenly distributed
across communities with different population
characteristics.9---13 For example, communities
with high income and education are more
likely to be covered by smoke-free laws, and
communities with higher unemployment and
more blue-collar workers are less likely to be
covered.9---12

The association between smoke-free law
coverage and race/ethnicity appears to vary by
region and a state’s progress in adopting local
smoke-free laws. In Massachusetts, racial/
ethnic minorities were less likely to be covered
by a local smoke-free restaurant law than
non-Hispanic Whites during 1993 to 2003;
this disparity reversed after the implementation
of Boston’s smoke-free law in 2004.12 By
contrast, in Texas, large urban areas with high
minority populations were more likely to be
covered by local smoke-free laws.13 A study
that examined smoke-free law coverage at the
national level found that more Hispanics and

non-Hispanic Asians were covered by state or
local smoke-free restaurant and bar laws than
non-Hispanic Whites and non-Hispanic Blacks
during 2000 to 2009.14 These studies suggest
that demographic characteristics may affect
the likelihood of being protected by a local
smoke-free law.

Most studies on sociodemographic dispar-
ities in local smoke-free law coverage have
focused on a single state or region.9---13 Because
patterns in local smoke-free coverage may vary
by geography and may change as states prog-
ress through local smoke-free law adoption,
these findings may not be generalizable else-
where. In addition, most studies have assessed
a limited number of sociodemographic factors.
For example, although Gonzalez et al. esti-
mated population coverage patterns by state
and local smoke-free laws at the national level,
they only assessed race/ethnicity.14 Some
existing studies have also not considered sub-
county level smoke-free laws or accounted for
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county laws that only apply to unincorporated
areas. To address these gaps in the literature,
we investigated the sociodemographic charac-
teristics of residents covered by local smoke-
free laws as of July 2011, compared with those
not covered by such laws, in 10 states.

METHODS

We obtained data on 100% local smoke-
free laws from the US Tobacco Control Laws
Database.15 We obtained data on subcounty
locality characteristics from the 2006---2010
American Community Survey (ACS) 5-Year
Estimates data file.16 We obtained data for 10
states: Alabama, Alaska, Indiana, Kentucky,
Mississippi, Missouri, North Dakota, South
Carolina, Texas, and West Virginia. We se-
lected these states on the basis of 2 criteria: (1)
they lacked a statewide 100% smoke-free law
covering nonhospitality workplaces, restau-
rants, and bars through July 2011, and (2) they
had at least 8 localities with such laws. These
10 states are the only states meeting both of
these criteria, with the exception of California,
Colorado, and New Mexico. We excluded these
3 states from the analysis because patterns
of local smoke-free law adoption might differ
in these states, where substantial statewide
smoking restrictions have been enacted that
fall short of the established criteria for being
classified as comprehensive.7

Measures

Local smoke-free law coverage. The ANRF’s
US Tobacco Control Laws Database tracks US
municipal, county, and state tobacco control
laws.15 Laws are identified through multiple
methods, including systematic scanning of to-
bacco control publications, Web sites, and
e-mail discussion lists; solicitation from tobacco
control professionals; and partnerships with
the National Association of County and City
Health Officials and the National Association
of Local Boards of Health. Senior ANRF staff
members use standardized guidelines and
codebooks to code the laws.

We constructed the local smoke-free law
measure based on 100% smoke-free laws
covering nonhospitality workplaces, restau-
rants, and freestanding bars through July 1,
2011; nonhospitality workplaces exclude res-
taurants, bars, and other hospitality venues

such as hotels. We defined a 100% smoke-free
law as an ordinance or regulation that prohibits
smoking in all indoor areas of these venues,
including attached bars or separately ventilated
rooms, and that does not include a size ex-
emption. We assessed 3 outcomes: (1) 100%
smoke-free law covering restaurants, bars, and
workplaces (yes or no); (2) 100% smoke-free
law covering restaurants, bars, or workplaces
(yes or no); and (3) the number of these 3
venue types covered by a 100% smoke-free
law (0---3). We chose these 3 outcomes because
they reflect varying degrees of smoke-free
law adoption commonly seen across states,
including those prohibiting smoking in 1, 2,
or all 3 of these venue types.5

We matched each locality with the US
Tobacco Control Laws Database15 by using
state, county, and federal Information Process-
ing Standard codes,16 and locality names. In
addition, we used ArcGIS version 10.2 geo-
graphic information systems software (Esri,
Redlands, CA) to ensure accuracy of the
matching process and correct matching of
subcounty level laws. To be consistent with the
subcounty level definition in the ACS data file,
the definition of a locality varied slightly across
states. In Indiana, Missouri, and North Dakota,
a locality was defined as part of a city, town,
village, Census designated place, township, or
remainder of a township within a county. In
Alabama, Kentucky, South Carolina, and Texas,
a locality was defined as part of a city, town,
village, Census designated place, Census county
division, or remainder of a Census county
division. In Alaska, a locality was defined as
part of a city, Census designated place, Census
subarea, or remainder of a Census subarea. In
Mississippi and West Virginia, a locality was
defined as part of a city, town, village, Census
designated place, district, or remainder of a
district. Our locality definition was consistent
with the subcounty level definition in the ACS
data file.17 With the exception of tribal-owned
land, the localities in the database cover the
entire state geography and each locality can be
uniquely matched with local laws in the ANRF
database.
Sociodemographic characteristics. We ob-

tained population characteristic data from the
ACS. We used 5-year estimates (2006---2010)
to enhance validity and reliability in assessing
areas with small populations. The assessed

characteristics included total population in
a locality, geography (urban area),18 percentage
racial/ethnic minority (i.e., not non-Hispanic
White), per capita income in past 12 months
(2010 inflation-adjusted dollars), percentage of
the population without a high-school diploma
(population aged ‡25 years), percentage of the
population who work in blue-collar jobs (pop-
ulation aged ‡16 years),19 and percentage of
workers who both live and work in the same
locality (population aged ‡16 years). We con-
structed the race/ethnicity, live---work, educa-
tion, and occupation variables by using
state-specific quartiles. We log-transformed the
total population and per capita income vari-
ables to account for the skewed distribution.

Analysis

We analyzed data with Stata version 13.1
(StataCorp LP, College Station, TX). We used
state-specific logit models to assess binary de-
pendent variables, and we used a state-specific
ordered logit model to assess the 4-level de-
pendent variable for the number of covered
venues. We used 2 variations of each model
type. The first estimated the presence of a local
smoke-free law as a function of total popula-
tion, urban status, race/ethnicity, education,
per capita income, occupation, and the live---
work indicator. The second included the same
indicators and an interaction term for race/
ethnicity and urban status. We considered this
interaction term because some racial/ethnic
populations are more concentrated in urban
areas in some states. Because of high collin-
earity between the race/ethnicity and income---
education variables, we did not assess interac-
tions between those variables. We assessed
statistical significance for all models at a= .01
and a= .05.

RESULTS

Descriptive statistics for key variables are
presented in Table 1. The proportion of local-
ities that had comprehensive smoke-free laws
varied widely across states. The proportion of
localities covered by local comprehensive
smoke-free laws was minimal in North Dakota
(0.5%), Alabama (2%), Missouri (2%), Alaska
(3%), Texas (3%), Indiana (4%), and Missis-
sippi (6%), but greater than one third in West
Virginia (37%). Kentucky and South Carolina
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lay between these extremes, with 14% and
15% of localities covered by comprehensive
laws, respectively.

In Alabama, Indiana, Kentucky, and South
Carolina, localities in urban areas had consis-
tently greater odds of having 100% smoke-free
laws, irrespective of the smoke-free law mea-
sure used (Tables 2, 3, and 4). Urban areas in
Mississippi also had greater odds of having
100% smoke-free laws in any of the 3 venue
types and having more venue types covered
(Tables 3 and 4). In West Virginia, localities in
urban areas had lower odds of having 100%
smoke-free laws in all 3 venue types and
having more venue types covered (Tables 2
and 4). Estimates of urban status were not
reported for Missouri and Texas for some
smoke-free law measures because almost all
localities with smoke-free laws in these states
were located in urban areas. We observed no
significant findings by urban status for Alaska
or North Dakota.

For all 3 smoke-free law measures, localities
with larger populations in Indiana, Missouri,
Mississippi, North Dakota, South Carolina, and
Texas had greater odds of having 100%
smoke-free laws. In Kentucky, the larger a
locality’s population, the lower the odds it was
covered by a smoke-free law in any of the
3 venues and the lower the number of venue
types covered (Tables 3 and 4). No significant
findings were observed by population size for
Alabama, Alaska, or West Virginia for any
smoke-free law measure.

Localities with greater racial/ethnic minority
populations had greater odds of being covered
by smoke-free laws in Kentucky and Texas,
irrespective of the smoke-free law measure
used. Missouri showed a similar pattern, but the
results were significant only for smoke-free
laws in any of the 3 venues and for the number
of venue types covered (Tables 3 and 4).
We observed no significant findings by race/
ethnicity for the remaining states for any of the
3 smoke-free law measures.

Across all 10 states, localities where a large
proportion of workers live and work in the
same locality consistently had greater odds of
having smoke-free laws, irrespective of the
specific smoke-free law measure. The results
were significant for Alabama, Kentucky,
Missouri, Mississippi, and Texas across all 3
smoke-free law measures (Tables 2, 3, and 4).
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Across all states, localities with larger pro-
portions of population lacking a high-school
degree had lower odds of having smoke-free
laws, irrespective of which smoke-free law
measure was used; however, the results were
only significant for Kentucky, Missouri, South
Carolina, and Texas across all 3 measures. For
the remaining states, the results were either
significant for some smoke-free law measures
(West Virginia) or not significant for any of
these measures (Alabama, Alaska, and Indiana;
Tables 2, 3, and 4).

In Indiana and West Virginia, localities with
a large proportion of blue-collar workers had
lower odds of having smoke-free laws across all
3 smoke-free lawmeasures (Tables 2, 3, and 4).
For Kentucky and Missouri, the same pattern
was evident, but the results were significant
only for smoke-free laws in any of the 3 venues
and for the number of venue types covered
(Tables 3 and 4). For the other states, the
occupation variable was not significant (Tables
2, 3, and 4).

With the exception of West Virginia, local-
ities with higher per capita income generally
had greater odds of being covered by smoke-
free laws. However, the positive association
was only significant across all smoke-free law
measures for Kentucky and Missouri. For West
Virginia, localities with higher per capita in-
come tended to have fewer types of venues
covered (Table 4).

Because the estimated associations between
noninteraction terms and smoke-free laws did
not change in the models with interaction
terms, only the estimated odds ratios for the
interaction term between race/ethnicity and
urban status are presented in the lower panel
of Tables 2, 3, and 4. Except for Alabama,
Mississippi, and West Virginia, localities in
urban areas with a large proportion of minority
residents had greater odds of having smoke-
free laws. The results were significant across
all 3 smoke-free law measures in Indiana, and
for some measures for Alaska, Kentucky, South
Carolina, and Texas. For Missouri and North
Dakota, we removed the interaction term from
the analysis because it closely predicted the
outcome variables. Though not presented, the
odds ratios for the race/ethnicity variable
became less than 1 in Kentucky and Texas
when we added the interaction term into the
analysis of smoke-free laws in any of the 3
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venues and of the number of venue types
covered.

DISCUSSION

The findings from this study reveal that,
across several states, communities with
less-educated and lower-income residents
generally had lower odds of having 100%
smoke-free laws. In addition, localities with
a high proportion of workers living and
working in the same locality had greater odds
of having 100% smoke-free laws. Taken as
a whole, these findings are consistent with
those from previous studies suggesting that
certain populations, including persons with less
education and income, are less likely than
others to be covered by local smoke-free
laws.9---13

However, patterns of local smoke-free law
coverage varied across states for other popu-
lation characteristics, including population size,
per capita income, and occupation distribution.
For example, whereas localities with large
populations in Kentucky had lower odds of
having strong smoke-free laws for 2 of the
assessed measures, localities with large popu-
lations in 6 other states had greater odds of
being covered by such laws. In Kentucky and
Missouri, localities with higher per capita in-
come had significantly greater odds of being
covered by smoke-free laws; however, the re-
lationship between per capita income and
smoke-free law coverage was reversed in West
Virginia for the number of venues covered.
Across all 3 measures, localities with a large
proportion of blue-collar workers in Indiana
and West Virginia had lower odds of being
covered by smoke-free laws.

We also observed varying patterns of
smoke-free law coverage across race/ethnicity.
In Kentucky and Texas, localities with a large
proportion of minority residents had greater
odds of being covered by smoke-free laws,
consistent with the findings of Gingiss et al.13

However, when we added the interaction term
between urban status and race/ethnicity, the
positive relationship between race/ethnicity
and smoke-free protection either disappeared
or reversed. This suggests that the advantage
in smoke-free protection for racial/ethnic mi-
norities in those 2 states was attributable to
minorities having greater odds of living in large
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urban areas. By contrast, nonurban localities
with a large proportion of minority residents in
these states had lower odds of having strong
smoke-free protections than nonurban locali-
ties with a smaller proportion of racial/ethnic
minorities.

The findings from this study suggest that
patterns of smoke-free law coverage and re-
lated disparities may evolve over time as more
localities in a state adopt smoke-free laws, and
highlight the importance of accounting for
a state’s progress in adopting local smoke-free
laws when one is assessing these patterns and
disparities. For example, although in most
states localities in urban areas and with high
per capita income generally had higher odds
of having strong smoke-free laws, the reverse
was observed for West Virginia. This may be
attributable to the fact that almost all local
smoke-free laws inWest Virginia were adopted
at the county level, and that a significant pro-
portion of counties in West Virginia have
implemented 100% smoke-free laws. West
Virginia localities were therefore at a different
stage of progress in implementing local
smoke-free laws than localities in the other
9 states, where a smaller proportion of locali-
ties had adopted such laws. Similarly, in states
where comprehensive local smoke-free laws
are just beginning to be adopted, these laws
may be primarily confined to a few affluent
suburban communities. This could potentially
result in population disparities, with lower-
income and less-educated residents and racial/
ethnic minorities who are generally less likely
to live in such communities, being less likely to
be protected by such laws. In states where the
process of adopting comprehensive local
smoke-free laws has been under way for some
time, these laws may be increasingly common
in large cities, which may remove or even
reverse the disparities in coverage for minor-
ity residents as some minority groups are often
concentrated in large cities. Finally, in states
where such laws have been adopted for many
years, a sizeable proportion of a state’s pop-
ulation may be covered by comprehensive
local smoke-free laws, yielding fewer differ-
ences in coverage.

These findings have important implications
for public health practice. Comprehensive
smoke-free laws reduce SHS exposure, im-
prove health outcomes, reduce smoking among
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employees of smoke-free workplaces, and in-
crease adoption of voluntary smoke-free home
rules.1,2,20,21 Americans of lower socioeco-
nomic status are more likely to be exposed to
SHS.1,3 The present finding that persons with
less education and lower income had lower
odds of being covered by local smoke-free laws
would be expected to contribute to this dis-
parity. The finding that localities with a greater
proportion of blue-collar workers had lower
odds of being protected by local smoke-free
laws in certain states would also be expected to
contribute to this disparity. Taken as a whole,
these findings highlight the importance of state
tobacco control programs and coalitions en-
gaging in ongoing efforts to identify patterns
and gaps in local smoke-free law coverage.1,2

The resulting information can be used to guide
efforts to secure greater SHS protections in
communities and populations that are lagging
in smoke-free law coverage. Statewide smoke-
free laws can play an important role in closing
local gaps and related disparities in local
smoke-free law coverage. This is especially true
if these laws are comprehensive, are enforced
in a consistent manner, and do not preempt
local governments from enacting smoking re-
strictions that are more stringent than the state
standard.1,5 Conversely, if efforts to secure
statewide SHS protections are initiated before
adequate education and preparation have oc-
curred to ensure that these protections are
comprehensive, the resulting laws may contain
exemptions that create additional dispar-
ities.1,22,23

The findings in this study are subject to at
least 3 limitations. First, we focused on local
smoke-free laws at 1 point in time. Therefore, it
was not possible to specifically examine trajec-
tories of local smoke-free law adoption over
time. Second, because we did not include
tribal-owned land, our findings cannot be
applied to tribal-owned areas. Third, we did not
examine smoke-free law coverage separately
for worksites, restaurants, and bars, or other
venue types. Patterns of sociodemographic
disparities in smoke-free law coverage may
differ for smoke-free laws in other venues.
Though not a limitation, it should also be noted
that we only considered local laws and regu-
lations restricting smoking and did not consider
voluntary smoking restrictions introduced by
business owners in these settings. We also did

not consider laws or voluntary policies
restricting smoking in other settings such as
multiunit housing. A sizeable proportion of
lower-income persons live in multiunit housing,
and most multiunit housing residents are un-
protected by smoke-free building policies24,25;
therefore, we may have underestimated dis-
parities in smoke-free protections.

Despite these limitations, we identified pat-
terns of local smoke-free law coverage and
highlighted several potential disparities in local
smoke-free protections. Specifically, across
a number of states, residents with less educa-
tion and lower incomes generally had lower
odds of being protected by smoke-free laws.
This finding is consistent with previous studies
suggesting that the benefits of comprehensive
local smoke-free laws are not distributed
equally.9---13 Rather, where one lives and certain
sociodemographic characteristics appear to
shape one’s chances of experiencing these
benefits. This situation would be expected to
compound existing disparities in SHS expo-
sure. Ultimately, comprehensive statewide
smoke-free laws have the potential to elimi-
nate sociodemographic disparities in local
smoke-free law coverage. In states that are not
prepared to adopt such laws, it is important for
state tobacco control programs to track pat-
terns of local smoke-free law coverage, iden-
tify related disparities, and take steps to
address these disparities. j
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