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ABSTRACT

“Three Essays in Health Economics”

Patrick Manzi

| examine three issues in health economics. | first consider the
effect of smoking bans on weight gain and find that while smoking
bans do not lead to weight gain among the whole population, they
may lead to slight increases in weight gain among current smokers.
In the second essay | examine differences in maternal and infant
health outcomes among mothers enrolled in the WIC program
using a regression discontinuity approach. Results indicate that
WIC participation decreases the likelihood of premature births,
reduces the likelihood of breastfeeding and leads to decreases in
maternal weight gain during pregnancy. Finally | examine how
insurance coverage contributes to an individual’s decision to utilize
several preventive care services. | find that in all cases individuals
with insurance coverage are more likely to utilize all preventive
care services examined and also that visiting a doctor’s office in the
previous year is a significant driver in the uptake of preventive care
services.
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1. Introduction

This dissertation contains three essays, each of which addresses some question related
to the economics of health policy. The first examines the effectiveness and potential
unintended consequences of smoking bans; the second examines maternal and birth outcomes
among low-income mothers who qualify for WIC benefits and among those whose income
makes them just ineligible for the program; the third essay analyzes the usage of preventive

care services among the insured and uninsured and among different income groups.

In the first essay, presented in Chapter Il, | examine a potential contributor to the
unprecedented rise in obesity rates in the United States over the past several decades.
Concurrently and following a trend since the 1970s, the United States has continued to see a
decline in cigarette smoking rates. The rise in obesity has been attributed to various causes
such as increased sugar intake and a more sedentary lifestyle that is a consequence of the
modern work environment. As with obesity, the decline in smoking can be attributed to many
causes. Beginning with a study published in 1954 by the Office of the Surgeon General,
individuals have been presented with a multitude of studies since showing the many ways in
which tobacco consumption can lead to adverse health outcomes. Armed with this information
on the detrimental effects of tobacco consumption, legislators have levied high and ever-
increasing excise taxes on the purchase of tobacco. Legislators have also sought to reduce
tobacco consumption by banning the consumption of cigarettes in many public places in most

states across the U.S.



Upon cessation from cigarette smoking, many individuals noticed a gain in their body
weight. In fact, several studies referenced in Chapter Il find that upon cessation individuals may
experience a weight gain of 5 to 10 pounds. It is unclear whether this weight gain is permanent,
as some studies indicated that the weight gained as a result of cigarette cessation is transitory

and may slow down after several months.

Building on the idea of the relationship between cigarette cessation and weight gain as
well as legislation enacted to encourage individuals to quit smoking, this paper asks the
guestion, “Do Smoking Bans Lead to Higher Rates of Obesity?” In chapter Il of this dissertation |
examine the relationship between smoking bans and weight gain. | begin with a simple analysis
to examine whether a link exists between smoking cessation and weight gain. Then | perform a
second analysis to examine the effects of increasing cigarette taxes and cigarette prices on
smoking cessation. These two steps are fundamentally preliminary analyses to examine how
the findings of the previous literature compare to those gleaned from my dataset. | then move
to my primary contribution to the literature: | use a fixed effects approach to first examine
whether smoking bans have their desired effect of reducing smoking. Next, | again implement a
fixed effects approach and examine the effects of smoking ban legislation on weight gain and

obesity.

The analysis in Chapter Il is able to confirm the previous finding in the literature that
there is indeed a link between smoking cessation and weight gain. | also find that smoking bans
tend to have the desired effect of reducing smoking. However, when | address the question of
whether smoking bans have the unintended consequence of increasing weight gain and obesity

among my full sample, | am unable to find compelling evidence to support this hypothesis.



When | examine the effect of smoking bans on weight gain among smokers, | find that bans in
private and government establishments and restaurants could possibly lead to slight weight

gains among those who are current smokers.

In chapter Il | examine how participation in the Women, Infants and Children Program
(WIC) affects select maternal and infant health outcomes. Previous research by Chatteriji et al.
(2002) has found that WIC negatively affects the probability of breastfeeding. Bitler and Currie
(2005), Filgio, Hammersmith and Roth (2009) and Hoynes, Page and Stevens (2011) all find that
WIC participation leads to a decreased likelihood of having a low birth weight child. The general
consensus of the previous literature is that in WIC participation appears to improve health
outcomes for mothers and their children. However, these findings have been questioned in
recent studies that assert that most WIC studies fail to appropriately address that problem of

selection bias into the program.

In an attempt to address this bias, we utilize data from the CDC’s Pregnancy Risk
Assessment Monitoring System (PRAMS) and implement a fuzzy regression discontinuity design
to examine the effects of WIC participation on maternal and infant health outcomes. Mothers,
and in some cases fathers or other caretakers, are eligible for WIC enrollment in their income
falls at or below an income cut-off. This cut-off varies based on the number of people who are
dependent on that income. Our regression discontinuity strategy allows us to examine the birth
outcomes of mothers who are very close to the income cut-off on each side of that income
threshold. In other words, we examine the outcomes of mothers whose income is just high
enough to disqualify them from participating in WIC and mothers whose income is just low

enough to qualify for WIC participation.



We examine six infant and maternal health outcomes in our analysis: the probability of
low birth weight, the probability of premature birth, birth weight, whether or not a mother has
ever breast fed, duration of breast feeding and maternal weight gain during pregnancy. We find
significant results in a number of specifications for three main outcomes: decreased probability
of premature birth, decreased likelihood of breast feeding and decreased maternal weight gain
during pregnancy. Results indicate that WIC participation decreases the likelihood of premature
births, reduces the likelihood of breastfeeding and leads to decreases in maternal weight gain

during pregnancy.

In Chapter IV | examine the usage of preventive care services among different groups of
people. Specifically | examine how insurance coverage contributes to an individual’s decision to
utilize a variety of preventive care services. One of the goals of the recently passed Affordable
Care Act (ACA) is to increase the usage of preventive care services. Maciosek et al. (2010) state
that increased use of preventive care services could prevent the loss of more than 2 million

quality-adjusted life years! and could result in savings of several billion dollars.

Previous research has found that whites are more likely to have insurance coverage
than blacks and Hispanics (Ahluwalia et al., 2009). Other studies have found that the working
poor are less likely to receive certain preventive care services and women are more likely than
men to receive preventive care services. Tian et al. (2010) show that in Taiwan, usage of

preventive care services in the present leads to fewer inpatient hospital visits in the future.

1 A quality-adjusted life year (QALY) is a measure of disease burden which includes both the quality and the
quantity of life lived. It is used in assessing the value of money of a medical intervention. The QALY is based on the
number of years of life that would be added by the intervention.



Finally, Decker et al. (2012) show that individuals who had insurance coverage before becoming
eligible for Medicare at age 65 use their Medicare coverage differently than those who were
without coverage before age 65. During the first few years of Medicare enrollment those
without previous coverage continued to use the Medicare system differently than those with

previous coverage, mainly by using fewer of the services offered.

Chapter IV uses data from the CDC’s Behavioral Risk Factor Surveillance System (BRFSS)
over two time periods, 1996-2000 and 2005-2012, to analyze the usage of specific preventive
care services. Data from 1996-2000 contain information on six types of coverage held by
individuals and eight preventive care services. After controlling for several demographic
characteristics such as age, race, employment status, and income and education levels, | find
that relative to those who purchase their own private insurance plans, those with insurance
through their employer or spouse’s employer and those with coverage through the military are
more likely to receive preventive care. Having a check-up with a doctor in the previous year also
seems to increase the usage of preventive care services in all cases. A simple conversation with

a doctor could be a significant driver the results found in this paper.

In the years 2001-2012 the data only contain information on whether an individual has
some form of insurance coverage. In this phase of the analysis | create five income categories
for individual and examine their usage of nine preventive care services. | control for the same
demographic characteristics as well as whether or not an individual has visited a doctor within
the past year. Individuals with insurance coverage are much more likely to use preventive care

services relative to those without coverage. Results also point to a high income bias in the



utilization of nearly all preventive care services in the BRFSS data set. This implies that as

income increases, individuals are more likely to use preventive care services.



2. “Do Smoking Bans Lead to Higher Rates of Obesity?”

2.1 Introduction

Two notable trends have been occurring in the United States over the past several
decades: The country has experienced an unprecedented rise in the share of its population that
is obese (BMI = 30) while it has simultaneously seen a significant decline in cigarette smoking. In
1990, 10 states had an obesity rate of less than 10 percent and no states had rates of obesity
greater than or equal to 15 percent. By 2000, no state had an obesity rate of less than 10
percent, 23 states had prevalence between 20-24 percent, and no state had prevalence greater
than or equal to 25 percent. In sharp contrast, by 2012 no state had an obesity rate of less than
20 percent. Nine states and the District of Columbia had prevalence between 20-25 percent.
Thirteen states had prevalence equal to or greater than 30 percent. In 2008 the estimated
annual medical cost of obesity was $147 billion. Annual medical costs for people who are obese

are estimated to be $1,429 higher than those of normal weight?.

In 1954 the Office of the Surgeon General released the first report on the effects of
smoking on health. In the more than 60 years since, a multitude of studies have been published
consistently demonstrating the detrimental effects of smoking on health. From 2000 to 2011,
total per capita cigarette consumption declined from 2,076 in 2000 to 1,232 in 2011, a 40.7%
decrease. From 2000-2004 cigarette smoking was estimated to be responsible for $193 billion

in annual health-related economic losses in the United States?3.

2 http://www.cdc.gov/obesity/data/adult.html
3 http://www.cdc.gov/tobacco/data statistics/fact sheets/economics/econ facts/#costs



http://www.cdc.gov/obesity/data/adult.html
http://www.cdc.gov/tobacco/data_statistics/fact_sheets/economics/econ_facts/%23costs

Some have suggested that these trends are related. Some evidence indicates that
smoking cessation can lead to weight gain. A 1990 report from the U.S. surgeon general states
that the fear of post-cessation weight gain may discourage many smokers from trying to quit
and the fear or occurrence of actual weight gain may drive the relapse of many who have
already quit. Roughly half of those mentioned in the report agreed with the statement that,
“smoking helps control weight”. However the mean weight gain of those who did gain weight
after cessation was only 5 pounds (U.S. Department of Health and Human Services, 1990). Cann
et al., (1996) find weight gain is often a deterrent for many people who would like to quit
smoking, especially women. Finklestein et al. (2003) postulate that if it is true that these two
phenomena are related, then the welfare gains from reduced smoking may be offset by the
costs from increased obesity. Rashad and Grossman (2004) estimate that declines in smoking

account for almost 20 percent of the growth in obesity over the past several decades.

Many states have also enacted legislation to restrict smoking in certain areas, mainly in
indoor work spaces, bars, and restaurants. In 1995 California was the first state to enact a
statewide smoking ban. Throughout the 2000s many states enacted smoking bans of their own.
As of June 2013, 28 states have enacted statewide bans on smoking in all public places,
including bars and restaurants. Several states leave the decision up to local municipalities or
exempt a variety of places from their smoking bans. The effects of these bans is important to

consider as it may cause changes in people behavior.

We seek to examine a potential unintended consequence of smoking ban legislation. If
it is true that smoking cessation often leads to higher levels of weight gain and obesity and that

smoking bans reduce cigarette smoking prevalence, then smoking ban legislation could



unintentionally lead to higher levels of weight gain and obesity. This paper uses data from the
CDC Behavioral Risk Factor Surveillance System (BRFSS) and the CDC State Tobacco Activities
Tracking and Evaluation System (STATE) over the period 1995-2012 to estimate the effects of

smoking ban legislation on obesity.

Previous research has examined the causal link between cigarette taxes and prices and
obesity. Chou et al. (2004) show that higher cigarette prices reduce smoking rates and are
linked with higher rates of obesity. Gruber and Frakes (2006) perform an analysis similar to
Chou et al. (2004), however, in contrast to Chou et al., Gruber and Frakes find reduced smoking
actually leads to lower body weights. However Gruber and Frakes’ results imply very large
effects of smoking on body weight and thus they are unable to confirm that reduced smoking is

a major contributor to rising obesity in the U.S.

We begin by performing studies similar to the report from the U.S. Department of
Health and Human Services (1990) to examine how results from our data compare to the
previous literature. We first examine the effects of smoking cessation on weight gain. We
continue our comparative analysis by examining the effects of cigarette price and cigarette
taxation on weight gain using methods similar to Chou et al. (2004) and Gruber and Frakes
(2006). Results from our comparative analysis section confirm findings of the previous literature
confirming that smoking cessation and cigarette prices are positively related to weight gain and
cigarette taxes are negatively related to weight gain. We then examine the effects of four types
of smoking ban legislation on the probability that one is a smoker, using methods similar to
Black (2010), as well as an instrumental variables approach. We confirm Black’s finding that the

presence of smoking bans lowers the probability that one is a smoker. We conclude by



examining the effects of smoking ban legislation and present our unique contribution to the
literature by providing an update to Chou et al.’s (2004) paper. We implement OLS, Logit, and
Two-Stage Least Squares regression models and find no compelling evidence that smoking ban
legislation has a significant effect on levels of weight gain and obesity in the U.S. However,
when we limit the sample to those who identify as current smokers we are able to identify a

positive and economically significant relationship between smoking bans and BMI.

2.2  Background

Smoking on Weight Gain

Several researches have examined the effect of smoking on weight. Caan et al. (1996)
show that post-cessation weight gain is transient, slowing down after 6 months once energy
intake returns to baseline levels. Similar to U.S. Department of Health and Human Services
(1990), they also find that weight gain may cause relapse. In their study women gained, on
average 9.9 pounds over a 1-year period. Froom et al. (1999) in a study of occupationally active
men in Israel show that weight gain before this equilibrium may be present for several years.
Mizoue et al. (1998) examine workers and found that heavy smokers experience large weight
gains and weigh more than never smokers in the few years after smoking cessation, they
thereafter lose weight to the never smoker level. Further, they find that light and moderate
smokers gain weight, but only up to the never smoker level. Pinkowish (1999) finds that
individuals who quit smoking typically gain weight. John et al. (2005) find that the number of
cigarettes smoked per day was positively related to being overweight upon cessation and more

so to obesity among former smoking men, but not women.

10



Even the perception that quitting smoking will lead to weight gain is enough to prevent
cessation. Concerns of weight gain are deterrents to many who would like to quit smoking.
These concerns could also cause a former smoker to relapse by using smoking as a control
mechanism for weight gain (Caan et al., 1996). From the 1986 Adult Use of Tobacco Survey
current smokers who had returned to smoking were asked why they returned to smoking.
Twenty-seven percent reported that actual weight gain was an important factor for their return
to smoking and 22 percent said that possibility of gaining weight was reason enough for their

relapse (U.S. Department of Health and Human Services, 1990).

Smoking Bans and Obesity

Farrelly et al. (1999) use data from the Current Population Study — Tobacco Use
Supplements data from 1992 and 1993 to examine self-reported workplace smoking bans.
When a workplace made the change from no ban to a complete ban smoking prevalence fell by
5.7 percentage and average daily consumption dropped by 14 percent. If the workplace still
allowed smoking in certain areas, such as break rooms or common areas the effects of the bans
were halved. Smoking prevalence was lowered by only 2.6 percent and average daily
consumption fell by 8 percent. Partial work place bans had no effect on smoking prevalence,

but did reduce average daily consumption by roughly 3 percent.

Evans et al. (1999) investigate whether workplace smoking bans reduce smoking
prevalence and smoking intensity among workers. They estimate that workplace bans reduce
smoking prevalence by at least 5 percent and average daily consumption by 10 percent.
Furthermore, their study found that the effects of the bans increased the longer the workweek

and the more restrictive the ban.

11



Czart (2001) examines the effect of cigarette prices, clean indoor air laws and campus-
level smoking policies on the smoking behaviors of college students using a dichotomous
indicator of daily smoking participation in the past 30 days with OLS, Probit and Logit model
specifications. The article provides evidence to support the argument that higher cigarette
prices discourage both smoking participation and the level of smoking among young adults.
Smokers living in areas with comprehensive state and local restrictions appear to smoke less.
However, smoking restrictions on college campuses tend to only be effective at curbing

smoking when then are actively enforced.

Fichtenberg and Glantz (2002) poured over 26 studies that examined private worksites
which had enacted smoking restrictions. They state that smoke-free workplaces not only
protect non-smokers from passive smoking, but also have the effect of encouraging smokers to
quit or reduce their consumption. Their principle findings were that totally smoke-free
workplaces are associated with reductions in smoking prevalence of 3.8 percent fewer
cigarettes smoked per day per continuing smoker. Reduced consumption of 1.3 cigarettes per
day per employee comes about through the combination of the effects of reduce prevalence
and lower consumption per smoker. They estimate that if all workplaces were to become
smoke free, consumption per capita in the entire population would drop by 4.5 percent in the

United States and 7.6 percent in the United Kingdom.

Levy and Friend (2003) review the research on the effects of smoking bans on smoking
rates and compare the results to other studies examining workplace bans. In total, they

reviewed 18 studies. They find similar results to Fichtenburg and Glantz (2002), specifically that

12



extensive smoking bans are associated with lower smoking prevalence and cigarette
consumption. They find that the presence of smoking bans reduced smoking prevalence by 5 to
20 percent. However, it should be noted that all but one of the studies they examined reviewed
legislation that was enacted prior to 1994. As can be seen below in Figure 1 total smoking bans

were very rare in 1994 and previous years.

Goel and Nelson (2006) perform a survey of the literature focusing on government
efforts to curb the use of undesirable goods, notably tobacco products. Their paper examined 5
international studies as well as 5 studies in the United States which looked at smoking control
measures using data from the 1970s to the 1990s. They concluded that in most cases smoking

restrictions were effective in reducing smoking.

Kenkel and Wu (2008) delve into the impact of restaurant smoking bans on demand for
smoking and restaurant food. They work with data from the Simmons National Community
Survey (NCS) and the Consumer Expenditure Survey (CES). The NCS contains information on
respondents restaurant-going while the CES is used to measure household expenditures on
food away from home. They also implement data on smoking bans in restaurants from a
database constructed by the American Nonsmokers’ Rights foundation (ANRF). The database
contains detailed information on states and municipalities with 100 percent smoke free
restaurants laws and the dates when the laws became effective. They create a ban variable that
captures the percentage of the population that is affected by the smoking ban. They note that
within survey wave variation in restaurant bans may be potentially endogenous. The

unobserved differences are captured by the error terms in their models. In order to account for

13



differences across states they include a direct measure of state anti-smoking sentiment from
the Tobacco Use Supplements of the Current Population Survey. The results of their Tobit
model specification show that smoking bans increase food expenditures by nonsmokers slightly
and has no significant effect on smokers’ expenditures food expenditures. They also find
insignificant effects of smoking bans on daily cigarette consumption, smoking cessation

attempts, or successful cessation among smokers.

Black (2010) examines the effects of complete smoking bans in bars, restaurants and
workplaces on smoking prevalence and intensity. Black implements data from the Tobacco Use
Supplements of the Current Population Survey from 1995 — 2007. Black uses a probit
specification to examine the effects of smoking ban implementation on smoking status. Black
examines smoking in workplaces, bars and restaurants individually. His results suggest that
complete smoking bans have little effect on smoking prevalence and have a mixed effect on
smoking intensity. Black’s findings could be strengthened by reexamining his question with
more recent smoking ban data. Since 2007 many more states have implemented smoking bans
in bars, restaurants and workplaces and the increased variation in smoking bans could lead to

stronger results for his paper.

Liu et al. (2010) use self-reported workplace smoking bans as an instrumental variable
for smoking to examine the relationship between smoking and body weight in a two-stage least
squares estimation. They utilize data from the BRFSS for the years 1996-2006. They find that
current smokers have were have BMI levels ranging from 1.8 - 3.6 indexes lower and were 9.4 —

18.5 percentage points lower in likelihood of obesity. Their results imply that while tobacco

14



control policies are effective at reducing smoking, they may have an unintended consequence

of increasing obesity.

Anger et al. (2011) investigate the short-term effects of public smoking bans on
individual smoking behavior in Germany. State level smoking bans were introduced in the
country in 2007 and 2008. They exploit the time variation in the implementation of smoking
bans to identify the effects that the bans had on individual’s smoking propensity and intensity
using data from the German Socio-Economic Panel Study. The results show that in the short-
term, smoke free policies did not change the population’s average smoking behavior; both
smoking intensity and overall cigarette consumption were relatively unaffected. However,
individuals who went out to restaurants and bars more often and were more affected by the
bans, did adjust their smoking behavior. They found that these individuals had a lower
propensity to smoke, had a reduced likelihood to smoke regularly and lowered their daily
consumption of cigarettes following the implementation of smoking bans. Their findings
indicate that smoking bans can be an effective tobacco control policy at least for certain
subgroups of the population and can provide important health benefits beyond reducing non-

smokers exposure to second-hand smoke.

Cigarette Costs and Weight Gain

We are currently aware of several papers that have attempted to provide a causal link
between smoking and obesity. Two of the papers utilize the same BRFSS data, although with
slightly different time periods. Chou et al. (2004) attempt to gain an understanding of the
factors associated with the stability in obesity between the early 1960s and the late 1970s and

the rapid increase since that time. They utilize repeated cross-sectional BRFSS data from 1984-
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1999. They augment the BRFSS data with data pertaining to the per capita number of fast food
and full service restaurants, the prices of meals at each type of restaurant, the price of and
amount of food consumed at home, the prices of cigarettes and alcohol and the presence of
clean indoor air laws. They also control for individual-level measures of age, race, household
income, years of formal schooling completed, and marital status. They employ state fixed
effects, a quadratic time trend, and use a reduced form model to calculate an elasticity, 0.025,

of BMI with respect to changes in cigarette prices.

The largest contribution to increasing trends in weight outcomes was the increase in the
per capita number of restaurants, accounting for 61 percent of the actual growth in BMI and 65
percent of the rise in the percentage of the obese. They find that increases in the real price of
cigarettes ranks second, with a contribution roughly one-third as large as that due to
restaurants. The three real food prices the authors considered also fell during their sample
period, which also led to higher levels of weight gain. However, it is the combined force of the
fall in all three prices that most affected changes in weight. Assessed alone, the change in each
price was modest and had little explanatory power. Chou et al. also found that the rising
prevalence of clean indoor air laws led to slight increases in BMI and the percentage of the
population that is obese. They note the magnitude of the effect was very similar to the
reduction in fast food restaurant prices. However, it is important to note that Chou et al.’s time
frame was from 1984-1999. As this paper demonstrated in Figure 1, there were very few states
which had implemented clean indoor air laws by 1999. The lack of variation in clean indoor air

laws could have affected their results.
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Gruber and Frakes (2006) begin by noting that there is a strong negative correlation
over time between smoking rates and obesity. They also note that some suggest that the
decline in smoking leads to increased levels of obesity and weight gain. They re-examine the
work of Chou et al. (2004) by implementing BRFSS data from 1984-2002 and cigarette tax,
rather than cigarette price data. They believe that the cigarette prices, used in Chou et al.
(2004) may be potentially endogenous. They rely on variation within states based on local

cigarette taxes for their analysis.

Gruber and Frakes find evidence of a negative relationship between cigarette taxes and
BMI. Their finding implies that the reduced smoking due to higher taxes decreases, rather than
increases, weight. However, they note that these effect they estimate is very small. For
example, according to their results a $1 increase in cigarette taxes would lower BMI by 0.15, or
less than one percent of the sample mean. The same $1 increase would lower the odds of being

obese by 0.015 percent, also roughly 1 percent of the sample mean.

Gruber and Frakes note that there is the potential for reverse causality when using
cigarette taxes (or prices) as a regressor. It could be that taxes (or prices) are reacting to the
underlying trends in smoking and body weight. In order to address this concern they include
state-specific time trend variables for each year of the data in their study. The interactions of
each state dummy variable with a time trend will pick up generally increasing or decreasing

body weight trends in each state that might be correlated with cigarette tax (or price) policy.

Baum (2009) sought to update the literature by re-examining the conflicting findings

regarding the relationship between cigarette costs and weight gain of Chou et al (2004) and

17



Gruber and Frakes (2006). He does so by controlling more carefully for time-variant state-
specific factors that might be correlated with state cigarette taxes and prices and utilizing the
National Longitudinal Survey of Youth (NLSY79) panel data. He replicates the findings of Chou et
al. and Gruber and Frakes and then attempts to identify the effects of cigarette costs on a sub-
sample who are likely to be affected by cigarette costs and compares the results to a
comparison group that is unlikely to be affected by cigarette costs. The results of his study show
that cigarette costs significantly increase BMI and the prevalence of overweight and obese
people. He also finds that the increases in weight gain are more concentrated among younger
and low-income individuals. He also notes that lagged cigarette costs have stronger positive
effects on weight gain measures than the effects of contemporaneously measured cigarette
costs. He concludes that the conflicting findings in the literature are due to correlation between

state cigarette costs and state-specific time trends.

Courtemanche (2009) examines cigarette prices and taxes and their effect on weight
gain and obesity. His study utilizes data from the NSLY and BRFSS data sets. He shows that
including lags of prices/taxes causes the different methodologies in the literature to produce
the same result. Namely, that higher cigarette costs are associated with reductions in BMI and

obesity in the long run.

We extend this literature by applying a methodology similar to Gruber and Frakes (2006)
and Chou et al. (2004) and updating Chou et al.’s (2004) early work with smoking bans. We
utilize the same cigarette tax and price data as well as BRFSS data and augment the data with

information on state-level smoking bans to examine the effects of smoking ban policy on levels
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of weight gain. All of these studies lead us to believe that there will be effects on smoking

prevalence and consumption upon enactment of a smoking ban.

2.3 Data

Our primary data source is the Behavioral Risk Factor Surveillance System (BRFSS). The
BRFSS is a nationally representative telephone survey of persons aged 18 or older in the United
States and has been conducted by state health departments with the help of the Centers for
Disease Control (CDC). The BRFSS collects data on several individual-level behavioral health risk
factors associated with the leading causes of premature mortality and morbidity among adults,
chronic health conditions, and use of preventative services. Fifteen states took part in the initial
study in 1984 and by 1994, all 50 states and the District of Columbia became involved. Currently
the BRFSS conducts more than 400,000 adult surveys annually. Each year the survey includes
more respondents. Our sample consists of cross-sections from years 1995-2012 and contains

roughly 3.1 million observations.

Of particular interest to this study is the system’s information on self-reported smoking
status, demographic characteristics, and height and weight measures. Self-reported height and
weight allow for our calculation of the Body Mass Index (BMI) of each respondent®. We create
dummy variables indicating whether each respondent is a current smoker, a former smoker, or
has never smoked. We exclude respondents who are older than age 65 in order to minimize the
impact of more general health factors associated with older people and help focus our analysis

on our behavioral factors of interest. We also exclude respondents below age 25 in order to

4 We exclude those with a BMI in between 15 and 45 to cut off outliers at the tail ends of the distribution of our
sample.
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eliminate those who may have smoked sporadically during their college years. We also control
for whether or not a person has had any form of light exercise during the past 30 days®. We also
include data on whether respondents are currently employed, their income level, education

level, marital status, and race.

We match our data with smoking ban data from the CDC’s State Tobacco Activities
Tracking and Evaluation System (STATE) and cigarette excise tax and price data from The Tax
Burden on Tobacco (Orzechowski and Walker, 2011). The STATE system is an interactive
application that displays and houses current and historical state-level data on tobacco use,
prevention, and control. From the STATE system we extract data on state level smoking bans,
cigarette taxes, and cigarette price. Data on state-level smoking bans are reported quarterly
and we use the data from the 4™ quarter of each year to construct four specific dummy
variables denoting whether states impose smoking bans in bars, restaurants, private
businesses, and government offices. A smoking ban in a bar or restaurant prohibits smoking in
any bar or restaurant establishment in the state, while if a private worksite ban is enacted,
smoking is banned in all other private worksites. A government smoking ban prohibits smoking
inside all government facilities within that particular state. As shown in Figure 1 we begin with
data from 1995 and our sample period runs through 2012, the most recent year for which the

BRFSS is available. We do not account for local level smoking bans within states.

We utilize data from The Tax Burden on Tobacco which contains data on cigarette

taxation, sales, and price data dating back to as early as 1921. Cigarette tax data vary by year

5 The BRFSS asks respondents whether or not they have participated in any physical activities or exercises such as
running, calisthenics, golf, gardening, or walking for exercise, other than their regular job, during the past month.
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and state. Cigarette price data is the average price of a 20-count pack of cigarettes in each state

for each year.

As reported in Table 1, our sample consists of roughly 3.1 million observations spanning
from 1995-2012. The average BMI level in our sample is 27.20 which implies that the average
participant in our sample is overweight. Among those who are overweight, 26 percent meet the
CDC’s classification for obesity. Roughly 80 percent of participants in our sample are white, 8
percent are black, 6 percent are Hispanic, and 4 percent are Asian or a Pacific Islander. Around
42 percent of participants in the sample are male and the average age of participants is 46
years old. Seventy-two percent of participants are employed, 22 percent are not in the labor
force, and 5 percent are unemployed. Approximately 77 percent of the sample exercised in the
past month. Finally, 22 percent of individuals in our sample reported that they are current
smokers, 25 percent report that they are former smokers, and 53 percent report having never

smoked.

It is interesting to observe how our key variables change from 1995 to 2012. For
instance, the average BMI level in 1998 was 25.80 and by 2012 it had risen to 27.79. The
average participant in our sample meets the CDC’s classification for being overweight in 1995
and 2012. More shocking is the increase in the prevalence of obesity (BMI > 30). In 1995, 19
percent of our sample was obese and by 2012 this share has increased to 30 percent. We can
also see the trend of falling smoking by examining the percentage of our sample that are
smokers over our sample period. Twenty-six percent of our sample are smokers in 1995 and by

2012 only 20 percent of our sample continue to smoke. Real cigarette taxes have nearly tripled
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over the sample period rising from $0.47 in 1995 to $1.49 in 2012. The real price of a pack of

cigarettes has nearly doubled starting at $1.97 in 1995 and increasing to $4.48 by 2012°.

Also noteworthy are the changes in state-level clean indoor air laws, or smoking bans.
Shown in Figure 1, in 1995 there was no state that had a state-level smoking ban in bars or
private establishments. Also in 1995 only 2.6 percent of states had enacted smoking bans in
restaurants and 20 percent of states had bans in government offices. By 2012 smoking bans
have become much more prevalent. In 2012, 59 and 68 percent of states have enacted indoor
smoking bans in bars and restaurants respectively. Bans in government and private workplaces

have spread to 75 and 70 percent of states respectively.

2.4 Methods

We believe that smoking bans may affect an individual’s weight through different
channels. For instance, a smoking ban in a workplace may reduce the opportunities that an
individual has to smoke. As a result, there may be a substitution effect in which an individuals
has a small snack instead of going out of the office for a cigarette. A smoking ban in a
restaurant may encourage smokers to instead stay at home and cook for themselves which
could lead to an effect on their weight. Conversely a smoking ban in a restaurant may also
increase the amount of food an individual consumes at a restaurant. Instead of having a
cigarette after a meal, an individual might stay for dessert rather than going outside for a
cigarette. Restaurant bans might also increase the number of nonsmokers who eat out at

restaurants since they would no longer be bothered by cigarette smoke while eating. This effect

6 Cigarette prices and taxes are adjusted for inflation to 2013 dollars.
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could increase levels of weight gain for nonsmokers as well. Bar bans may lead to an increased

effect on weight gain also. Individuals may instead

The primary focus of our analysis attempts to estimate the effect of smoking bans on
different measures of body weight. However, before we present our primary analysis, we
estimate a series of preliminary models to gauge how our data and methodology compare to
results found in previous studies. First, since our basic premise rests on the idea that a smoking
ban could affect a person’s smoker status, which in turn affects BMI, we begin with a simple
model to test whether variation in smoking status is related to BMI. This model has been
estimated in the previous literature; we simply reconsider this model to test whether results
using our data differ from those in the previous literature. We then move on to estimate the
effect of cigarette taxes and prices on BMI and the probability that one is a smoker, primarily to
compare to Chou et al. (2004) and Gruber and Frakes (2006). We then move on to our
particular contribution by examining first how smoking bans affect the probability that one is a
current smoker, and then we reach our final analysis in which we examine the effect of smoking

bans on BMI. The way in which our analysis proceeds is summarized as follows:

Effects of smoking status on BMI

BMIijt = BO + BlSMOKERl]t + ﬁinjt + T]' + Yt + Ht + gijt (1)

The effects of cigarette taxation and cigarette price on BMI
BMlje = Bo + B1Zjt + P2 Xije + Tj + ve + 0 + €t (2)

The effects smoking bans on the probability that one is a smoker

P(Smoker)j = Bo + B1BAN;i + 2 Xije + Bs3Zjy +7Tj+ v + 0 + &t (3)
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The effects smoking bans on BMI
BMl;; = Bo + ﬁ1BAth + ﬁinjt + ﬁ3th + T+ Vet 0+ gt (4)
where i indexes individuals, j indexes the states, t indexes the years, BMI represents the body

mass index or a dummy variable indicating whether an individual is obese.

SMOKER is a dummy variable representing a person’s smoker status. Smoker status is
divided into three categories: smoker, former smoker, and never smoker. We further condense
our definition of smoker status by combining the smoker and former smoker categories into a
fourth category that we call ever smoker. BAN represents four specific dummy variables
denoting the four types of state-level smoking bans: restaurant bans, private establishment
bans, government facility bans, and bar bans. We estimate regression models for each of the

four types of smoking ban individually.

We control for demographic characteristics and we include year and state fixed effects;
overall our set of control variables largely mirrors the approach used in Gruber and Frakes
(2006). X is a matrix of individual specific characteristics: gender, age, marital status,
employment, education, race, and income. Z is a matrix of state specific characteristics
including: cigarette taxes, the average after tax price of a pack of cigarettes for each year in our
sample, and the annual unemployment rate in each state. Finally, 7;, 6, and y, represent year,

month and state fixed effects.

In equation 1, we estimate an individual’s BMI using a basic fixed effects regression

specification with state-clustered standard errors.” In equation 2 we estimate the effect of

7 OLS regressions were run using the STATA command “regress, cluster (state) robust” and are available upon
request.
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cigarette prices and cigarette taxes on BMI. In equation 3 we estimate the effect of smoking
bans on an individual’s smoker status using a fixed effects logit model with state-clustered
standard errors. Finally, in equation 4 we estimate the effects of smoking bans on BMI again

using a fixed effects OLS specification with state-clustered standard errors.

The familiar problem of endogeneity could potentially bias our coefficient estimates. In
particular, it is possible that the decision to implement a smoking ban may not be a strictly
exogenous decision. Rather, the decision to impose such a ban may be correlated with some
other factor that is excluded from our model that is also correlated with obesity. For instance,
some cultural element that applies to states may be related to obesity in the state as well as to

whether a state imposes a smoking ban.

Our first approach to overcoming this potential bias is by including state fixed effects in
our model. If the unobserved factor that is related to obesity as well as to the adoption of
smoking bans is relatively time-invariant across states, then state fixed effects should capture
that factor. Some have suggested that in certain situations such an approach can be effective in
overcoming omitted variable bias in this context. Besley and Case (1994) examine the incidence
of endogenous policies. In their paper, they explore the use of different methods for estimating
policy incidence in the face of potential policy endogeneity by examining worker’s
compensation benefits data. In cases where a researcher is lacking a valid instrument, they
suggest a fixed effects specification. The authors conclude, “More generally, cross-state fixed
effect estimation and difference-indifference estimation can be interpreted as instrumental

variable estimation (Besley and Case, 1994, p. 23).”
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Similar to the methodology used in Baum (2009), we also perform some falsification
tests by examining the effect of smoking bans on individuals who have never smoked. In any
regression where we examine the effects of a policy on smokers, we also run the same
regressions on never smokers. That is, in cases where the variable “smoker” or “ever smoker” is
the dependent variable, we run the same regressions with “never smoker” as the dependent
variable. Policies intended to solely affect smokers should have no effect on individuals who do

not smoke.

Even though a fixed effects specification should be appropriate, we also estimate a two
stage least squares® (2SLS) model with year fixed effects in an attempt to address the omission
of variable relating to the smoking culture of a state using tobacco production in 1975 as our
instrument. We believe that this figure on historic tobacco production may appropriately serve
to explain sentiment toward tobacco-related laws, including smoking bans, but may be strictly
exogenous to the model otherwise. Using the same instrument, we also estimate IV Probit®
models with year fixed effects in attempt to estimate the effects of smoking bans on the

probability that one is a smoker as well as the probability that one is obese?®.

8 2SLS regressions are run using the STATA command “ivreg”. First stage regressions are not reported but are
available upon request.

91V Probit models are run using the STATA command “IV Probit”. Results are not reported but are available upon
request.

10 Due to questionable results, we have decided not to report the results of our instrumental variables
specification. These results are available upon request.
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2.5 Results
Now we turn to our results. We begin with results from models in which we estimate
BMI and the probability of being obese as a function of smoker status, which is summarized as

follows:

Effects of smoking status on BMI
BMlj = a+ B1SMOKER;j: + B2 Xije + 77+ ve + & (1)

Our results are shown in Table 3 and provide evidence in favor of the hypothesis that
current smokers will have a lower BMI and lower probability of being obese and former
smokers will have a higher BMI and higher probability of being obese both relative to those
who have never smoked. Using a standard fixed effects OLS model with state-clustered
standard errors, we estimate that being a current smoker reduces BMI by a coefficient of -1.251
whereas BMlI is estimated to be 0.250 higher for former smokers, both in comparison to
someone who has never smoked. These coefficients imply that BMI is one-fourth of a standard
deviation lower for current smokers relative to never smokers. BMl is 0.1 of a standard
deviation higher BMI for former smokers compared to those who have never smoked. Both of

these results are significant at the 1 percent level.

The results from Table 3 are similar to those found by U.S. Surgeon General (1990), Caan
et al. (1996), Mizoue et al (1998), and Pinkowish (1999) who also found significant differences
in weight across smoking status. Specifically, relative to those who have never smoked, we find
that former smokers have higher levels of BMI and probabilities of being obese. Also, relative to

never smokers, current smokers have lower levels of BMI and lower probabilities of being
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obese. Overall, our data and methodology do not produce results that differ substantially from

the existing literature regarding the relationship between smoking status and obesity.

The effects of cigarette taxation and cigarette price on BM|
BMlije = a+ B1Zjs + BoXije + Tj + ve + &ije (2)

In this section we analyze the effects of cigarette taxation and cigarette price on BMI.
We control for demographic characteristics and state, month and year fixed effects. Based on
the results from Chou et al. (2004), we expect that cigarette prices will have a positive effect on
BMI. Also, based on the results from Gruber and Frakes (2006), we expect that cigarette taxes

will have a negative effect on BMI. Results from these models are presented in Table 4.1

Our results fail to identify a statistically significant relationship between cigarette taxes
and BMI. Using OLS models we estimate a coefficient of -0.036 for cigarette taxes and -0.017
for cigarette prices. Our control variables take their expected signs. For instance we estimate a
positive relationship between age and BMI. This result makes sense as we believe that in

general as individual’s age, they are more likely to weigh more.

Our results on the effects of cigarette price on BMI are contrary to those found by Chou
et al. (2004). They find a positive effect of cigarette prices on BMI and the probability that one
is obese and we fail to find a statistically significant relationship. Like Gruber and Frakes (2006)
we find a negative relationship between cigarette taxes and BMI, again however our results are

statistically insignificant.

1 In this section we examine cigarette price and tax independently. In the following sections we include them in
regressions together as control variables.
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The effects smoking bans on the probability that one is a smoker
P(Smoker);j: = a+ B1BANj + B2Xijt + P3Zj +T1j + ve + &t (3)

In this section we examine the effects of smoking bans on the probability that one is a
smoker. We analyze four different types of smoking bans in our analysis: private establishment
bans, bar bans, government office bans, and restaurant bans. Based on results from Evans et al.
(1996) who found that workplace smoking bans reduce smoking prevalence and average daily
cigarette consumption, we believe that smoking bans will reduce the likelihood that one is a
smoker. Using a Logit specification with state-clustered standard errors we examine each of the
four types of bans individually and also all four at the same time. Also, we examine the effect of
the effect of smoking bans on smoker status for current, former and never smokers. In our

sample 22 percent of individuals are current smokers.

Shown below in Table 5 are our results from this section of our analysis. We estimate
marginal effects of -0.004, -0.003, 0.001, and -0.003 for bar, private, government and
restaurant bans respectively. Only the bar ban result is significant at the 5 percent level. This
implies that if a bar ban is in place, an individual is 0.4 of a percentage point less likely to be a
smoker relative to the sample mean of 22 percent. Since all of the other ban variables have
such small, insignificant effects, we conclude that they have no effect on the likelihood that an

individual is a smoker.1?

12 We also estimate models with all four bans included in the regression at the same time and the results do not
differ dramatically from estimating each ban individually. If a bar, private or government ban is in place, we find
that individuals are 0.4, 0.4 and 0.2 percentage points less likely to be smokers relative to the sample mean. If a
government ban is in place we find that individuals are 0.3 percentage points more likely to be smoker. These
results are available upon request.
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We also perform regressions to examine the effect of smoking bans on individuals who
have never smoked as a falsification test. These results are presented in Table 6. We estimate a
range of marginal effects of -0.004 — 0.004 for the four smoking bans when examined
individually. None of these results are significant. This results reinforces strengthens our finding
of a negative relationship between the implementation of a bar ban the likelihood that one is a

smoker presented in Table 5.

Results are mixed when examining the effects of smoking bans on the probability that
one is a smoker. In certain specifications smoking bans reduce the likelihood that one is a
smoker, while in others, however, it should be noted that in all cases the magnitudes of the

coefficients were very small.3

The effects smoking bans on BMI
BMIijy = a+ B1BAN; + BoXije + BaZjn + 1+ ve + €ije (4)

In this section we arrive at our unique contribution to the literature. We analyze the
effects of smoking bans on BMI. We examine each ban individually using an OLS specification
with fixed effects. Since smoking bans lower smoking prevalence and smoking cessation leads
to higher levels of BMI, our primary hypothesis is that increasing the prevalence of smoking
bans will lead to higher levels of BMI. Results for regressions on BMI are presented in Table 7

and Table 8.

13 Finally in this section we attempt an instrumental variables analysis using an IV Probit model. We use 1975 state-
level tobacco production as an instrument to represent state cultural attitudes towards tobacco. Our instrument is
significant at the 1 percent level in the first stage and we find significant coefficients for all bans in the second
stage. We estimate marginal effects of 0.090, -0.079, -0.15, and -0.16 for bans in bars, private establishments,
government workplaces and restaurants respectively. However, these results are so large that we question them
and have decided to omit them from discussion. These results are available upon request.
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Presented in Table 7 are results estimating the impact of smoking bans on BMI for our
entire sample. In regressions with our fixed effects OLS model we estimate coefficients for bar,
private, government, and restaurant bans of -0.043, 0.010, 0.013, and -0.006 respectively. None
of these coefficients are significant leading us to believe that there is no effect on of smoking

bans when we examine the whole sample!4.

In Table 8 we restrict the sample to those who identify as current smokers. In
regressions where the sample is limited to current smokers we estimate a positive relationship
between smoking bans and BMI. We estimate coefficients of 0.065, 0.052, and 0.075 for
private, government and restaurant bans respectively. These results for these three bans are
significant at the 5 percent level. We estimate a coefficient of 0.021 for bar bans, however, this
result is statistically insignificant. These results show that smoking bans seem to have an effect
on the weight of those most likely to be affected by them, current smokers. However, there
seems to be no effect on body weight on never and former smokers due to the implementation

of a smoking ban.

Our control variables are robust to different specifications and do not change sign or
magnitude when we run regressions on different bans. We find that as a person ages they are
likely to have a higher level of BMI, although the effect is very small. Men are more likely to
have higher BMI’s, roughly 1/6 of a standard deviation higher than women. Those with higher

incomes and a higher education level have lower BMI levels. Those who are unemployed and

14 We also run regressions with all four bans in the model simultaneously. In our OLS specification we estimate
coefficients of -0.109, 0.041, 0.017 and 0.042 for bar, private, government and restaurant bans respectively. These
results are not discussed here, but are available upon request.
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those not in the labor force have lower BMI levels relative to those in the labor force. However,
the effects are very small. Single and divorced individuals have lower BMI levels relative to
married couples. Blacks have 1/3 of a standard deviation higher BMI levels relative to whites.
Hispanics have higher BMI levels relative to whites. The majority of our results are significant at

the 99 percent level.®

2.6 Conclusion

In this paper we attempt to examine the effect of clean indoor air legislation on an
individual’s BMI. In an exploratory analysis, with our data we are able to produce similar results
to the previous literature. In particular, our data and model indicate that smoking cessation
leads to higher levels of weight gain, just as with U.S. Surgeon General (1990), Caan et al.
(1996), Mizoue et al (1998), and Pinkowish (1999). In our analysis of cigarette prices our results
differ from those of Chou et al. (2004). Chou et al. find a positive relationship between cigarette
prices and BMI while we find that cigarette prices have little to no effect. We find similar results
to Gruber and Frakes (2006) we analyze the effects of cigarette taxes on BMI, namely we find a
negative relationship between cigarette taxes and BMI and the probability that one is obese.
We also find that the implementation of smoking bans lowers the probability that one is a
smoker in cases where a bar ban has been enacted, however, this result is very small. When we

apply these data to the new question of how smoking bans relate to weight gain, our results are

15 To conclude our analysis of the potential unintended consequences of smoking ban legislation, we also estimate
the effects of smoking bans on BMI and the probability that an individual is obese using a Two-State Least Squares
and IV-Probit model specification using state-level tobacco production in 1975 as an instrument for state tobacco
culture. We have decided not to present these results here, however, they are available upon request.

32



unable to confirm that the hypothesis that smoking bans could have the perverse effect of
increasing weight gain or obesity. We do find a positive and statistically significant relationship
between smoking bans and weight gain when we limit the sample to those who identify as
current smokers, however, the statistical significance of this result disappears when we

examine the effect of smoking bans on the entire sample.

In the future we would like to pursue this topic further. Future analyses would seek to
implement better controls for unobserved heterogeneity across states. Also future work could
perhaps be strengthened by modifying our smoking ban variables. Implementing data on

smoking bans at the local or county level would be a great start.
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2.7 Tables and Figures

Figure 1: Smoking ban proliferation
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Table 1: Total sample summary statistics

BMI

Obese

Age

Exercise Past Month

27.20 (0.003)
0.26 (0.0003)
46.35 (0.007)
0.77 (0.0002)

Single

Married

Divorced
Widowed
Separated
Unmarried Couple

0.13 (0.0002)
0.62 (0.0003)
0.16 (0.0002)
0.039 (0.0001)
0.028 (0.0001)
0.027 (0.0001)

Less than High School
Some High School
High School Grad
Some College
College Grad

0.020 (0.00008)

0.050 (0.0001)
0.27 (0.0003)
0.28 (0.0001)
0.38 (0.0003)

White

Black

Hispanic
Asian/Pacific Islander
Other Race

Male

0.80 (0.0002)
0.083 (0.0002)
0.063 (0.0001)
0.039 (0.0001)
0.074 (0.0001)

0.42 (0.0003)

Employed
Unemployed

Not in Labor Force
Income

0.72 (0.0003)
0.054 (0.0001)
0.22 (0.0002)
5.85 (0.0012)

Bar Ban

Restaurant Ban
Government Ban
Private Ban
Cigarette Tax

Raw Cigarette Price
Unemployment Rate

0.27 (0.0003)
0.35 (0.0003)
0.50 (0.0003)
0.36 (0.0003)
1.10 (0.0005)
3.49 (0.0005)

5.92 (0.001)

Smoker
Former Smoker
Never Smoker

0.22 (0.0002)
0.25 (0.0003)
0.53 (0.0003)

Sample Size

3,066,984

Note: Means and standard errors presented here. Standard

errors are in parentheses.
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Table 2: Selected years summary statistics

1995 2012
BMI 25.80 (0.02) 27.79 (0.01)
Obese 0.16 (0.001) 0.30 (0.0009)
Age 42.06 (0.04) 48.50 (0.03)
Exercise Past Month 0.73 (0.003) 0.79 (0.001)
Single 0.14 (0.001) 0.14 (0.0007)
Married 0.63 (0.002) 0.60 (0.001)
Divorced 0.16 (0.001) 0.016 (0.0007)
Widowed 0.034 (0.0005) 0.041 (0.0003)
Separated 0.030 (0.0005) 0.027 (0.0003)

Unmarried Couple 0.022(0.0005) 0.031 (0.0003)
Less than High School 0.034 (0.0005) 0.016 (0.003)
Some High School 0.061 (0.0008) 0.046 (0.004)
High School Grad 0.32 (0.002) 0.26 (0.0009)
Some College 0.28 (0.001) 0.28 (0.0009)
College Grad 0.31 (0.002) 0.40 (0.001)
White 0.86 (0.001) 0.74 (0.0008)
Black 0.086 (0.0009) 0.091 (0.0006)
Hispanic 0.055 (0.0007) 0.066 (0.0005)
Asian/Pacific Islander 0.014 (0.0005) 0.046 (0.0004)
Other Race 0.034 (0.0004) 0.086 (0.0006)
Male 0.45 (0.002) 0.44 (0.001)
Employed 0.77 (0.001) 0.68 (0.0009)
Unemployed 0.039 (0.0006) 0.068 (0.0005)
Not in Labor Force 0.19 (0.001) 0.25 (0.0008)
Income 5.45 (0.006) 5.97 (0.004)
Bar Ban 0 0.59 (0.0009)
Restaurant Ban 0.026 (0.0005) 0.68 (0.0009)
Government Ban 0.20 (0.001) 0.75 (0.0008)
Private Ban 0 0.70 (0.0009)
Cigarette Tax 0.47 (0.0008) 1.49 (0.002)
Raw Cigarette Price 1.97 (0.0003) 4.48 (0.0007)
Unemployment Rate 5.12 (0.003) 7.30(0.003)
Smoker 0.26 (0.001) 0.20 (0.0008)
Former Smoker 0.23 (0.001) 0.26 (0.0008)
Never Smoker 0.50 (0.002) 0.54 (0.001)
Sample Size 71,748 252,165

Note: Means and standard errors presented here. Standard errors are in parentheses.
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Table 3: Smoker Status and Weight Gain

Results from OLS Regressions

Dependent Variable: BMI

Smoker
Former Smoker

-1.251 (0.047)**
0.250 (0.017)**

Exercise Past Month
Age

Gender (Male=1)
Income

Less than High School
Some High School
High School Grad
Some College
Unemployed

Not in Labor Force
Single

Divorced

Widowed

Unmarried Couple
Black

Hispanic
Asian/Pacific Islander
Other Race

-1.150 (0.024)**
0.035 (0.001)**
1.169 (0.037)**
-0.154 (0.007)**
1.052 (0.062)**
1.184 (0.042)**
1.025 (0.037)**
1.035 (0.027)**
0.025 (0.022)
-0.104 (0.023)**
0.141 (0.029)**
-0.243 (0.023)**
-0.010 (0.025)
-0.089 (0.029)**
1.726 (0.065)**
-0.184 (0.156)
-0.412 (0.195)*
0.727 (0.173)**

Note: Standard errors in parentheses. ** results are significant at
the 1% level and * are significant at the 5% level. State, month
and year fixed effects employed in all regressions. All regressions

use state-clustered standard errors. Only those age 25-65

included in regressions.
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Table 4: Cigarette Taxes and Cigarette Prices on BMI

Results from OLS Regressions

BMI (Cig Taxes)

BMI (Cig Prices)

Cigarette Taxes
Raw Cigarette Prices

-0.036 (0.025)

-0.017 (0.014)

Exercise Past Month
Age

Gender (Male=1)
Income

Less than High School
Some High School
High School Grad
Some College
Unemployed

Not in Labor Force
Single

Divorced

Widowed

Unmarried Couple
Black

Hispanic
Asian/Pacific Islander
Other Race

-1.056 (0.024)**
0.040 (0.001)**
1.146 (0.039)**
-0.123 (0.007)**
0.895 (0.072)**

0.875 (0.052)**
0.854 (0.041)**
0.920 (0.029)**
-0.063 (0.025)*
-0.101 (0.022)**
0.082 (0.029)**
-0.373 (0.028)**
-0.070 (0.026)**
-0.230 (0.031)**
1.799 (0.065)**

-0.008 (0.160)

-0.414 (0.184)*
0.688 (0.153)**

-1.056 (0.024)**
0.040 (0.001)**
1.146 (0.039)**
-0.123 (0.007)**
0.895 (0.072)**
0.875 (0.052)**
0.854 (0.041)**
0.920 (0.029)**
-0.063 (0.025)*
-0.101 (0.022)**
0.082 (0.029)**
-0.373 (0.028)**
-0.070 (0.026)**
-0.230 (0.031)**
1.800 (0.065)**
-0.009 (0.160)
-0.414 (0.184)*
0.688 (0.153)**

Note: Standard errors in parentheses. ** results are significant at the 1%
level and * are significant at the 5% level. State, month and year fixed effects

employed in all regressions. All regressions use state-clustered standard errors.

Only those age 25-65 included in regressions. Cigarette taxes and raw cigarette
prices have been adjusted for inflation, presented here in 2013 dollars.
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Table 5: Impact of Smoking Bans on the Probability That One is a Smoker: Results from Logit Regressions

P(smoker) =0.22

P(smoker) (Bar)

P(smoker) (Priv)

P(smoker) (Govt)

P(smoker) (Rest)

Bar Ban

Private Ban
Government Ban
Restaurant Ban

-0.004 (0.002)*

-0.003 (0.002)

0.001 (0.002)

-0.003 (0.002)

Exercise Past Month
Age

Gender (Male=1)
Income

Less than High School
Some High School
High School Grad
Some College
Unemployed

Not in Labor Force
Single

Divorced

Widowed
Unmarried Couple
Black

Hispanic
Asian/Pacific Islander
Other Race
Cigarette Tax
Cigarette Price
Unemployment Rate

-0.065 (0.001)**
-0.003 (0.000)**
0.030 (0.002)**
-0.021 (0.000)**
0.189 (0.008)**
0.313 (0.007)**
0.180 (0.004)**
0.138 (0.002)**
0.062 (0.002)**
0.001 (0.001)
0.047 (0.003)**
0.106 (0.003)**
0.069 (0.003)**
0.130 (0.005)**
-0.061 (0.006)**
-0.108 (0.005)**
-0.008 (0.011)
0.026 (0.004)**
-0.006 (0.001)**
-0.001 (0.001)
-0.002 (0.001)**

-0.065 (0.001)**
-0.003 (0.000)**
0.030 (0.002)**
-0.021 (0.000)**
0.189 (0.008)**
0.313 (0.007)**
0.180 (0.004)**
0.138 (0.002)**
0.062 (0.002)**
0.001 (0.001)
0.047 (0.003)**
0.106 (0.003)**
0.069 (0.003)**
0.130 (0.005)**
-0.061 (0.006)**
-0.108 (0.005)**
-0.008 (0.011)
0.026 (0.004)**
-0.006 (0.001)**
-0.001 (0.001)
-0.003 (0.001)**

-0.065 (0.001)**
-0.003 (0.000)**
0.