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Effects of Smoke-Free Laws on Alcohol-Related Car
Crashes in California and New York: Time Series Analyses
From 1982 to 2008

We examined effects of

New York and California’s

statewide smoke-free res-

taurant and bar polices on

alcohol-related car crash fa-

talities. We used an inter-

rupted time-series design

from 1982 to 2008, with 312

monthly observations, to

examine the effect of each

state’s lawonsingle-vehicle-

nighttime crashes and

crashes involving a driver

with a blood alcohol con-

centration of 0.08 grams

per deciliter or greater.

Implementation of New

York and California’s state-

wide smoke-free policies was

not associated with alcohol-

relatedcarcrash fatalities.Ad-

ditionally, analyses showed

no effect of New York’s

smoke-free policy on alcohol-

related car crash fatalities in

communities along the Pen-

nsylvania-NewYorkborder.

Statewide smoke-free res-

taurant and bar laws do not

appear to affect rates of

alcohol-related car crashes.

(Am J Public Health. 2013;

103:214–219. doi:10.2105/

AJPH.2012.300906)

Debra H. Bernat, PhD, Mildred Maldonado-Molina, PhD, Andrew Hyland, PhD, and Alexander C. Wagenaar, PhD

RESTRICTING SMOKING IN

public places has become an es-
sential component of tobacco
control worldwide. Smoke-free
policies reduce secondhand
smoke exposure,1---6 and may
have other important public
health benefits including reduc-
ing opportunities to smoke,
changing smoking norms, and
reducing smoking rates.7---10 De-
spite beneficial public health ef-
fects of smoke-free policies,
a specific study has raised the
possibility of serious deleterious
side effects of smoke-free laws on
alcohol-related car crashes. Using
jurisdictions that implemented
smoking bans between 2000 and
2005, Adams and Cotti found
that smoke-free bars in the
United States were associated
with a 13% increase in annual
traffic fatalities involving drivers
with a blood alcohol content
(BAC) of 0.08 grams per deciliter
or greater.11

There are several plausible
mechanisms by which alcohol-
related traffic crashes might

increase or decrease as a result
of smoke-free restaurant and bar
laws. First, studies suggest that
policies that reduce smoking may
also reduce alcohol consumption
and related problems. In eco-
nomic terms, alcohol and tobacco
appear to be complements.12 Dee,
for example, showed that higher
cigarette taxes were associated
with reductions in adolescent al-
cohol use.13 Smoke-free laws may
also increase the number of res-
taurant or bar patrons that are
nonsmokers and decrease the
number of patrons that are
smokers. This change in patron-
age may lead to an overall re-
duction in alcohol use because
nonsmokers are less likely to
drink alcohol than are smokers,
and also less likely to be heavy
drinkers.14 Smoke-free laws,
however, are not universal, and
as such, patrons may travel fur-
ther distances to patronize bars
that do allow smoking (perhaps
across a jurisdictional border
to another city or state).11 Because
the majority of smoke-free laws

occur at the local and state levels,
driving to another restaurant
or bar that is not bound by
a smoke-free law, or that has out-
door seating, is feasible in many
situations. Because smokers are
more likely to be drinkers,
cross-border shopping could result
in intoxicated individuals driving
greater distances, increasing crash
risk exposure, resulting in
a greater number of alcohol-
related crashes and fatalities.

The present study addresses
the dearth of studies in the liter-
ature by examining the possible
unintended consequences of
smoke-free laws on alcohol-
related car crashes. To date, only
1 study has examined this rela-
tionship and showed a 13% in-
crease in alcohol-related fatal
crashes associated with smoke-
free bar policies.11 This study,
however, has several important
limitations. First, states that
enacted smoke-free policies prior
to 2000, which provide the lon-
gest follow-up periods, were
omitted from the study. Second,
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despite aggregating alcohol-
related car crash data for each
county annually, counties
remained with no alcohol-related
fatal traffic crashes and were
omitted from the analysis. Fi-
nally, both local and statewide
smoke-free policies were in-
cluded and it is possible that the
effects of these policies on
alcohol-related car crashes differ.
The present study addresses
these limitations by examining
the effects of smoke-free laws in
the first 2 large states that passed
100% statewide smoke-free res-
taurant and bar laws in the
United States—California and
New York. Given the widespread
prevalence of statewide smoke-
free policies, it is important to
assess potential unintended
consequences of smoke-free
policies on alcohol-related traffic
fatalities.

METHODS

We used an interrupted
time-series design to examine
the effects of New York and
California’s 100% statewide
smoke-free restaurant and bar
laws on alcohol-related fatal
traffic crashes from 1982 to
2008 (312 repeated monthly
measures).15 New York’s 100%
statewide smoke-free restaurant
and bar law went into effect on
July 24, 2003; California’s law
went into effect on January, 1,
1998. We selected the 1982 to
2008 study period for several
reasons: (1) it provided a long
time-series for maximum statis-
tical power, (2) it allowed the use
of data of consistently high
quality with only minor mea-
surement system changes, and
(3) it made maximum use of all
available alcohol-related traffic
crash data provided by Fatality

Analysis Reporting System
(FARS).

Measures

Smoke-Free Laws. Information
on smoke-free laws was ob-
tained from the American Non-
smokers’ Rights Foundation,
which has tracked data on all
local and statewide smoke-free
laws in the United States. The
American Nonsmokers’ Rights
Foundation’s US Tobacco Con-
trol Laws Database includes ef-
fective dates for all statewide
restaurant and bar policies
enacted, weakened, and re-
pealed in the United States. Us-
ing these data, we examined all
local 100% smoke-free restau-
rant and bar laws implemented
in New York or California prior
to the effective date of the
statewide law. These data
showed that very few areas in
New York had implemented
both strong (100%) smoke-free
restaurant and bar laws prior to
the statewide law, and the bar
laws that were implemented
were done so within 4 months of
the statewide law. Although
more cities and counties in Cal-
ifornia implemented strong
smoke-free restaurant and bar
laws prior to the statewide law,
the overall percentage of the
population covered by these lo-
cal laws was low (only 2% of the
state’s total population). Because
coverage of local smoke-free
policies restricting smoking in
restaurants and bars was so
limited, we focused our analyses
on effects of the statewide laws
only. New York’s statewide
smoke-free restaurant and bar
law was represented as a dichot-
omous variable, where “0” was
entered prior to August 1, 2003,
and “1” thereafter. Similarly,
California’s statewide smoke-
free restaurant and bar law was

represented as a dichotomous
variable, where “0” was entered
prior to January 1, 1998, and
“1” thereafter.
Alcohol-Related Fatal Traffic

Crashes. Two measures of
alcohol-related fatal traffic
crashes were included in the
present study: single-vehicle-
nighttime (SVN) fatal crashes
and crashes involving a BAC
of 0.08 grams per deciliter or
greater, both limited to drivers
21 years of age and older. Data
on alcohol-related fatal traffic
crashes were obtained from the
FARS maintained by the National
Highway Traffic Safety Adminis-
tration. FARS includes informa-
tion on every traffic crash in the
United States that results in at
least 1 fatality within 30 days of
the crash. Crashes involving
youths younger than 21 years
were not included in the analyses
to avoid confounding with sev-
eral other (effective) policy
changes specifically for drivers
younger than 21 years, such as
zero or near-zero BAC limits16

and increases in the legal drink-
ing age.17

Single-vehicle-nighttime (SVN)
fatal traffic crashes were chosen
as one of the outcome variables
because previous research has
shown that late-night single-ve-
hicle crashes are much more
likely to involve alcohol than are
multiple-vehicle crashes or
single-vehicle crashes that occur
during the day.18 The SVN out-
come indicator is consistent over
time and across states, and not
affected by enforcement prac-
tices and perceptions. Single-ve-
hicle-nighttime crashes were de-
fined as crashes occurring
between 9:00 PM and 5:59 AM

among drivers 21 years of age
and older in a passenger vehicle.
Single-vehicle crashes were de-
fined as crashes involving 1

moving vehicle. Effects were ex-
amined on both counts and rates
of SVN fatal traffic crashes. The
rate (per 100 000 population)
of SVN crashes was calculated
by month and year (number of
single-vehicle-nighttime crashes
each month involving a driver
aged ‡ 21 years divided by the
population of adults ‡ 21 years
of age).

Fatal traffic crashes involving
a BAC over the current legal limit
(0.08 g/dL) were also examined.
BAC information has been col-
lected from drivers involved in
fatal traffic crashes and included in
FARS dating back to 1982. These
data, however, are missing for
a not insignificant portion of fatal
traffic crashes. To avoid biases
because of missing data, the Na-
tional Highway Traffic Safety Ad-
ministration has created a multiple
imputed data set (n = 10 imputa-
tions) for BAC level of drivers.
Initially, models included counts
and rates of the mean number of
drivers (across the 10 data sets)
with a BAC greater than 0.08
grams per deciliter. If statistically
significant effects were found, sta-
tistical models with BAC outcome
measures were reestimated 10
times and combined to obtain final
parameter estimates and standard
errors.

Data Analysis

We used interrupted time se-
ries models (i.e., Box-Jenkins
ARIMA models) to estimate
effects of New York and Cali-
fornia’s statewide smoke-free
restaurant and bar laws on
alcohol-related fatal traffic
crashes using monthly data from
January 1982 to December
2008. Two measures of
alcohol-related car crashes were
examined, including single-
vehicle nighttime fatal traffic
crashes and crashes involving
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a driver with a BAC of 0.08 or
greater. The outcome in all other
states (e.g., excluding the study
state) was used as a covariate in
the statistical models to control
for trends in fatal traffic crashes
over time because of many
causal factors operating in com-
mon across states. We included
seasonal (lag 12) differencing
and moving average factors and

first-order (lag 1) differencing
and moving average factors to
control for autocorrelation pat-
terns (Figure 1). Each model
within each state was developed
independently, using the con-
ventional identification, estima-
tion, and diagnostic strategy of
Box and Jenkins.19 Results were
based on combined ARIMA-
transfer function models with

white noise residuals, producing
unbiased error estimates.

Similar methods were used to
separately examine the effect of
New York’s statewide smoke-
free restaurant and bar law on
fatal traffic crashes in (1) New
York communities that border
Pennsylvania (light gray), (2)
Pennsylvania communities that
border New York (dark gray),

and (3) communities that border
New York and Pennsylvania
(all shaded communities) to
examine possible effects of
cross-border shopping (Figure 2).
Counts of alcohol-related fatal
traffic crashes were analyzed,
controlling for population (age ‡
20 years). Because of the rela-
tively small number of fatal traffic
crashes in these communities,
counts of fatal traffic crashes were
analyzed quarterly.

RESULTS

Implementation of New
York’s 100% statewide smoke-
free law in restaurants and bars
had no measurable effect on
single-vehicle nighttime fatal
traffic crashes or crashes in-
volving drivers with a BAC of
0.08 grams per deciliter or
greater (Table 1). Similar re-
sults were found in California,
where the law was implemented
a half decade earlier. Results are
consistent in both the unad-
justed and adjusted models (in-
cluding the outcome in all other
states in the United States to
control for many other factors
affecting alcohol-related car
crash counts over time), and
when controlling for population
(e.g., crash rates).

We also examined the effects of
the smoke-free law in New York
on alcohol-related fatal traffic
crashes along the New York---
Pennsylvania border because
some have hypothesized that pa-
trons may travel to neighboring
states to patronize restaurants
and bars that allow smoking,
and that such additional travel
to and from bars and restau-
rants might increase alcohol-
related crash rates (Table 2).
Results revealed no measurable
effects of smoke-free policies
on alcohol-related fatal traffic

FIGURE 1—Time series of single-vehicle nighttime fatal traffic crash rate (per 100 000) in (a) New York

and (b) California: 1982–2008.
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crashes in New York counties
bordering Pennsylvania, Penn-
sylvania counties bordering
New York, or the New York---
Pennsylvania border counties
combined. Results were consis-
tent across the unadjusted and
adjusted models (controlling for
population in the border commu-
nities as a covariate).

DISCUSSION

The present study examined the
effects of smoke-free restaurant
and bar polices on alcohol-related

car crash fatalities. Using nearly 3
decades of data in the most popu-
lous states in the United States—
New York and California—we
found no evidence for an asso-
ciation between strong statewide
smoke-free restaurant and bar
policies and alcohol-related car
crashes. Findings are robust,
consistent across 2 geographi-
cally diverse states and across
time with smoke-free policies
implemented a half decade
apart.

In contrast to the present
study, Adams and Cotti reported

a 13% increase in alcohol-
related car crashes associated
with the implementation of
smoke-free laws in the United
States.11 A primary difference
between our study and this pre-
vious study is the unit of analysis.
County was the unit of analysis in
the Adams and Cotti study, and
state was the unit of analysis in
the present study. This is signif-
icant for 2 reasons. First, the
smaller unit of analysis in the
Adams and Cotti study resulted
in having numerous localities
with zero alcohol-related car

crash fatalities annually. The au-
thors used the logarithm of the
number of crashes as their out-
come, and because it is not pos-
sible to take a log of zero, the
authors simply omitted counties
with zero alcohol-related fatali-
ties from their analysis. Omitting
all counties with no alcohol-
related car crashes may have bi-
ased their effect upwards. Adams
and Cotti also included both local
and statewide smoke-free poli-
cies in their analysis, and local
policies seem likely to result in
greater cross-border shopping
than statewide laws. It is possible
that local smoke-free policies
might be associated with
alcohol-related car crashes,
whereas statewide policies are
not. This is a topic for future
research, but might become moot
as strong statewide laws continue
to spread.

We examined whether New
York’s statewide smoke-free res-
taurant and bar policy was associ-
ated with alcohol-related car
crashes specifically in commu-
nities along the New York-
Pennsylvania border. Pennsylva-
nia did not have a statewide
smoke-free policy in effect during
the study period and only 1 com-
munity along the Pennsylvania
border had enacted a local
smoke-free law. Consistent with
the cross-border shopping hy-
pothesis proposed by Adams and
Cotti,11 our analysis examined
whether New York residents
might have traveled to Pennsyl-
vania to patronize a restau-
rant or bar that did not have a
smoke-free law. If this were the
case, one would hypothesize an
increase in alcohol-related car
crash fatalities in the New York---
Pennsylvania border commu-
nities. Our results, however,
showed no association between
New York’s smoke-free policy

Chautauqua   Cattaraugas   Allegany     Steuben            Chemung 

          Tioga       Broome         Delaware 

Erie

         Warren           McKean           Potter              Tioga             Bradford           Susque- 

              hanna                        Sullivan 

Wayne     

    Pike 

FIGURE 2—Counties in New York (NY) and Pennsylvania (PA) included in border analysis.
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and alcohol-related car crashes
in communities along the New
York border, the Pennsylvania
border, or the New York---
Pennsylvania border combined.
Thus, our results do not sup-
port a cross-border shopping
hypothesis.

Studies to date on the effects
of smoke-free laws on other
alcohol-related outcomes, including
alcohol consumption20---22 and
alcohol-related crime,23 are equi-
vocal. Picone et al., for example,
found that smoking bans reduced
alcohol consumption using 6 waves
of the Health and Retirement Sur-
vey.22 Similarly, Gallet and Eastman
found that smoke-free laws in res-
taurants and bars were associated

with reduced demand for beer
and spirits.20 Hahn et al., how-
ever, found no association be-
tween local smoke-free policies
and alcohol consumption among
college students.21 Most re-
cently, Klein et al. examined
effects of smoke-free restaurant
and bar policies on alcohol-
related crime around alcohol-
licensed businesses in St. Paul,
Minnesota.23 They found no as-
sociation between smoke-free
policies and alcohol-related
crime around these establish-
ments. These studies, along with
the present analyses of traffic
crashes, indicate that smoke-free
policies either reduce, or are not
associated with, alcohol use or

alcohol-related health and safety
outcomes.

Smoke-free laws are an im-
portant component of tobacco
control, reducing secondhand
smoke exposure and cigarette
smoking among adults and
youths. Perceived deleterious
side effects of policies may dis-
courage policymakers from
enacting smoke-free laws. Thus,
the findings of the present study,
indicating no association be-
tween smoke-free laws and
alcohol-related fatal traffic
crashes, are positive for contin-
ued dissemination and strength-
ening of smoke-free laws across
the United States. Examining
unintended, as well as intended,
consequences of policies is an
important component of public
health law evaluation research.

Although there are many
strengths of the current study,
there are also limitations. First,
New York lowered the legal
statewide BAC limit from 0.10 to
0.08, a month prior to the state-
wide smoke-free law.24 Although
it is common for states to enact
multiple laws at once, it makes it
difficult to distinguish the unique
effect of the statewide smoke-free
restaurant and bar policy on fatal

traffic crashes in New York. Re-
search shows that lowering the
legal BAC limit to 0.08 from 0.10
reduces alcohol-related fatal traf-
fic crashes,25 and 1 previous
study suggested that smoke-free
laws may increase fatal traffic
fatalities.11 It is possible that the
effects of these 2 simultaneous
policy changes cancelled each
other out, showing no net effect in
the current study. Perhaps the
smoke-free policy increased
alcohol-related fatal traffic
crashes and the reduced legal
BAC limit lowered fatal traffic
crashes. However, the replication
of the results of no effect of
smoke-free policies on car crashes
in California is inconsistent with
this explanation for the New York
results, because there was no
change in California’s adult BAC
limits from 1998 to 2008.

We evaluated effects of smoke-
free policies in only 2 states. Al-
though the optimal research de-
sign would include more states, we
selected the most populous states
with clear strong statewide
smoke-free restaurant and bar
policies, maximizing power to de-
tect any effects on car crashes.
Additionally, these states were
among the first to implement

TABLE 1—ARIMA Models of New York (NY) and California (CA) 100% Smoke-Free Restaurant and Bars Laws on Alcohol-Related Fatal Traffic

Crashes: 1982–2008

NY Unadjusted Model NY Adjusted Modela CA Unadjusted Model CA Adjusted Modela

Outcome B (SE) P B (SE) P B (SE) P B (SE) P

SVN fatal traffic crashes

Count 1.88 (3.15) .55 1.29 (3.15) .68 3.88 (4.09) .34 3.28 (3.67) .37

Rateb 0.01 (0.02) .57 0.01 (0.02) .7 0.02 (0.02) .36 0.02 (0.02) .39

Fatal traffic crashes involving drivers with ‡ 0.08 BAC
Count 2.33 (1.71) .18 2.00 (1.66) .23 1.44 (2.48) .55 1.33 (2.32) .57

Rateb 0.02 (0.01) .21 0.01 (0.01) .26 0.01 (0.01) .57 0.01 (0.01) .59

Note. BAC = blood alcohol content; SVN = single-vehicle nighttime.
aAdjusted for outcome in remaining states in United States.
bRate per 100 000 population.

TABLE 2—ARIMA Model of NY 100% Smoke-Free Restaurant and

Bars Law on Single-Vehicle Nighttime (SVN) Fatal Traffic Crash

Counts in New York (NY) and Pennsylvania (PA) Border

Communities: 1982–2008

Unadjusted Model Adjusted Modela

SVN Fatal Traffic Crashes B (SE) P B (SE) P

NY border communities –0.43 (1.74) .81 –0.28 (1.75) .87

PA border communities 0.99 (1.35) .46 0.36 (0.94) .7

NY–PA border communities 0.31 (2.29) .89 0.27 (2.30) .91

aAdjusted for population in border communities
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statewide smoke-free laws, and
thus have the longest follow-up
time, further increasing statistical
power.

In conclusion, the results of the
present study clearly do not sup-
port an association between
strong statewide smoke-free laws
and alcohol-related car crash fa-
talities. The results were repli-
cated across 2 states, during dif-
ferent time periods, reducing
potential threats to internal val-
idity, and specific cultural, eco-
nomic, or regional confounds.26

We found no support for the hy-
pothesis of deleterious side effects
of smoke-free policies on alcohol-
related crashes. j
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