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ABSTRACT

INTRODUCTION Low-income populations have higher rates of smoking and are
disproportionately affected by smoking-related illnesses. This study assessed the
long-term impact of increased coverage for tobacco cessation through Medicaid
expansion on past-year quit attempts and prevalence of cigarette smoking.
METHODS Using data from CDC’s annual Behavioral Risk Factor Surveillance
System 2011-2019, we conducted difference-in-difference regression analyses to
compare changes in smoking prevalence and past-year quit attempts in expansion
states versus non-expansion states. Our sample included non-pregnant adults
(18-64 years old) without dependent children with incomes at or below 100%
of the Federal Poverty Level (FPL).

RESULTS Regression analyses indicate that Medicaid expansion was associated with
reduced smoking prevalence in the first two years post-expansion ($=-0.019,
p=0.04), but that this effect was not maintained at longer follow-up periods
(B=-0.006, p=0.49). Results of regression analyses also suggest that Medicaid
expansion does not significantly impact quit attempts in the short-term (f=-0.013,
p=0.52) or at longer term follow-up (f=-0.026, p=0.08).

concLusions Expanded coverage for tobacco cessation services through Medicaid
alone may not be enough to increase quit-attempts or sustain a reduction in
overall prevalence of smoking in newly eligible populations over time. Medicaid
programs should consider additional strategies, such as public education
campaigns and removal of barriers, to support cessation among enrollees.
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INTRODUCTION

Tobacco use remains the leading cause of preventable
death and disease in the US resulting in more than
0.48 million deaths annually'. Low-income and
Medicaid-eligible populations have higher rates
of smoking than the general population and are
disproportionately affected by smoking-related
illnesses®. Medicaid expansion, following the passage
of the Patient Protection and Affordable Care Act
(ACA), increased access to coverage for tobacco
cessation counseling and medications to millions of
uninsured adults in the US including an estimated
2.3 million adult smokers®*. Expanded coverage
for tobacco cessation treatments has the potential

to reduce the prevalence of smoking®, increase the
likelihood of a person attempting to quit®’, improve
health outcomes®, and reduce tobacco related
healthcare spending’.

Previous research on tobacco cessation in the
context of the ACA has focused on how tobacco
related provisions of the law are covered by various
health plans across the country'’; the potential
impact of ACA allowable tobacco surcharges'’;
and whether or not expanded access to health
insurance resulted in an increase in unhealthy
behaviors, such as smoking'*'?. Additionally, studies
have examined state-specific impacts of Medicaid
expansion on smoking cessation'* or how changes
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in Medicaid policies have affected the uptake of
cessation medications'®. Results varied across early
studies assessing the impact of increased coverage
for tobacco cessation through Medicaid following
the passage of the ACA, with one study reporting
that expansion was associated with increases in
smoking cessation attempts'®, another reporting
that it was associated with decreases in overall
prevalence'’, and a third indicating that Medicaid
expansion was not associated with increases in quit
attempts or cessation'®. Importantly, these early
studies only included data within the first two
years post Medicaid expansion. Additional rigorous
studies with longer time horizons are needed to
more comprehensively understand how Medicaid
expansion’s facilitation of smoking cessation
treatments affected smoking behaviors particularly
for newly eligible populations.

The current study builds on previous research
by providing additional precision and evidence
about the impact of the ACA Medicaid expansion
on tobacco cessation quit attempts and smoking
prevalence over time. We use 9 years of data,
including 6 years post expansion, to conduct
difference-in-difference analyses that measure
changes in smoking prevalence and past year
quit attempts in expansion and non-expansion
states. The results of this study will be valuable in
assisting state and federal policymakers, payers, and
others interested in tobacco related outcomes in
understanding the long-term impact these policies
may have on addressing tobacco use among newly
eligible Medicaid populations.

METHODS

Study sample

We use data from the Center for Disease Control
and Prevention’s (CDC) Behavioral Risk Factor
Surveillance System (BRFSS) covering 2011-2019.
We measure differences in the change in likelihood of
reporting a quit attempt in the past year (henceforth
‘quit attempts’) and current smoking prevalence
between states that expanded Medicaid coverage for
tobacco cessation and states that did not. The BRFSS
is an annual telephone survey conducted in the US
to gather information on health behaviors and health
outcomes. The weighted survey data provides a
representative sample for each state and the District of

Columbia, with approximately 0.5 million responses
annually'. The large sample size, timeliness of data,
and inclusion of state identifiers in BRFSS data allows
for a comprehensive assessment of the potential effect
of Medicaid expansion on tobacco cessation across
states over time.

The study period includes 3 years of data from
pre-expansion (2011-2013) and 6 years of data
from post-expansion (2014-2019). We use data
from questions included in the core component of
the survey, which are consistent for all states. Our
sample population includes adults who traditionally
would not have been covered by Medicaid prior to
expansion. More specifically, the sample consists
of non-pregnant childless adults aged 18-64 years
with household incomes at or below the 100%
Federal Poverty Level (FPL). While individuals
with household incomes between 100% and 138%
of the FPL were also newly eligible for coverage as
a result of Medicaid expansion, they also became
newly eligible for subsidies giving them potential
access to coverage for tobacco cessation through the
ACA marketplace plans in all states starting in 2014,
and therefore were not included in our sample'>*.
We had a final weighted sample of 130944640
individuals with 34.5% residing in non-expansion
states and 65.5% residing in a non-expansion state at
the time of their interview.

Measures

Medicaid expansion, measured at the state level, is
the main independent variable for this study. States
that had expanded Medicaid following passage of the
ACA by 31 December 2019, were considered to be
an expansion state. While some states did partially
expand Medicaid and related benefits to low-
income adults prior to 2014, these states almost all
experienced considerable expansion in or after 2014
and thus were included in our main analyses'*?'.
Further, as not all states expanded at the same time,
individuals were not considered to be in the post-
expansion group unless their interview data occurred
after the quarter in which their state implemented
its expansion. The Supplementary file provides a
complete list of expansion and non-expansion states.
Our two main dependent variables are self-reported
past year quit attempt and overall smoking prevalence.
Five questions in the core component of the BRFSS
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survey specifically address tobacco use and quit
attempts.

We used the smoking status questions in BRFSS
to measure current smoking. A current smoker
was defined as someone who reported both having
smoked at least 100 cigarettes in their lifetime and
reported currently smoking on some days or every
day. A former smoker was defined as someone who
reported smoking at least 100 cigarettes in their
lifetime but did not report currently smoking at the
time of the survey. Our analyses for quit attempts
only included data for individuals that reported
being a current or former smoker and had reported
attempting to quit in the twelve months prior to
their interview. Specifically, current smokers were
considered to have made a quit attempt if they
answered yes to the question: ‘During the past 12
months, have you stopped smoking for one day or
longer because you were trying to quit smoking?’.
Former smokers were considered to have made a quit
attempt if they indicated that they had smoked within
the past year, in answering the question: ‘How long
has it been since you last smoked a cigarette, even
one or two puffs?.

In addition to the main outcome variables, we also
included state level tobacco related policies, cigarette
excise taxes and smoke-free air laws, as control
variables for our regression models. These policies
have been shown to increase quit attempts and
decrease overall tobacco use, which could influence
our dependent variables'. We also controlled for
respondent demographic characteristics including
age, gender, race/ethnicity, education level, and
marital status in our models.

Statistical analyses

We computed difference-in-difference regression
models to compare the changes in the dependent
variables in expansion states to changes in the same
variables in non-expansion states. Identification
of a potential treatment effect using difference-
in-difference estimation relies on the assumption
that expansion and non-expansion states exhibited
parallel trends for the outcomes of interest. To test
this assumption, we first visually assessed graphs
of the trends and then assessed them statistically.
Specifically, we estimated regressions interacting
the expansion group indicator with year indicator

variables for all years except our reference year, 2013,
which was the last year prior to expansion. We then
used a joint-F test to assess whether all pre-expansion
years were jointly non-significant to further test this
assumption.

For our difference-in-difference regression
analyses we use the following model to provide
estimates for each outcome variable:

Y., =a+ p(Treatment ) + B(Post)
+ B(Treatment xPost) + yX  +NZ + ¢

Y, represents binary outcome variables (current
smoking and past year quit attempt) for an individual
i, living in a specific state s, at a specific time t. We
estimated linear probability models for binary
outcomes. We also ran logit models and results did
not change, and therefore present the results of our
linear probability models as they provide reliable
estimates of average effects and allow for ease of
interpretation®. The treatment variable is a binary
variable with 1 representing individuals living in
an expansion state and O representing individuals
living in non-expansion states. The post variable
is a binary variable equaling 1 if an interview date
occurred on or after 1 January 2014 or 0O if the
interview date occurred before 1 January 2014.
For states that expanded after 1 January 2014, the
post variable was 0 until the expansion took effect in
that state after which it became a 1 (Supplementary
file). X represents the state policy control variables
and Z represents demographic control variables;
e represents the error term, clustered by state, and
includes all other unobservable factors that might
bias the relationship between the intervention and
the outcome variables.

In addition to our main regression models, we
also conducted sub-analyses to assess if there were
any differing effects due to timing or variations in
expansions across states. First, to compare our results
to earlier studies, we ran analyses using data through
the first two years post expansion (2011-2015).
Additionally, separate models considered states that
expanded coverage prior to or on 1 January 2014
(main expansion) versus non-expansion states
and states that expanded coverage after 1 January
2014 (delayed expansion) versus non-expansion
states. Lastly, as it likely took time for changes in
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enrollment and utilization of services to occur, we
also ran our models using a 1-year lag for expansion.
All analyses included BRFSS sampling weights and
were conducted using SAS version 9.4.

RESULTS

Based on our visual assessment, expansion and non-

expansion states had similar trends for smoking
prevalence and quit attempts (Figures 1 and 2).
Results of our formal tests confirmed the findings of
our graphical assessments that there was no difference
in trends for our outcome variables during the pre-
expansion period.

Descriptive results of our sample are given in

Figure 1. Trends in smoking prevalence by expansion status
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Table 1, overall and stratified by Medicaid expansion.
Individuals in our sample that lived in a state that
had expanded Medicaid coverage were more likely to
be younger (18-34 years) than older (35-64 years)
(38.9% vs 34.2%), Hispanic than non-Hispanic
(24.3% vs 22.2%, p<0.001), and have more than a
high school degree (39.6% vs 36.7%). Those living
in states without expanded Medicaid coverage
were more likely to be Black, non-Hispanic (22.9%
vs 14.4%) and report being married or unmarried
couple (30.4% vs 27.6%) compared to individuals

living in a state with expanded Medicaid coverage
(all p<0.001). The average smoking rate in states
that had expanded coverage was 29.2% compared
to 31.6% in states that had not expanded (p<0.001),
and the percent of past year quit attempts in states
with expanded coverage was 66.0% versus 68.1% in
states that had not expanded (p<0.001).

Results of our main difference-in-difference
model and sub-analyses estimating the impact of
Medicaid expansion for smoking prevalence are
shown in Table 2. In our main model, we found that

Table 1. Weighted descriptive statistics stratified by state Medicaid coverage

Characteristic Overall State without State with
expanded expanded
Medicaid Medicaid
coverage coverage
n n
Count 180894 63684 117210
Weighted count 130944640 45138277 85806363

% %
Gender
Female 47.6 48.1 47.3 0.04
Age (years)
18-24 22.6 21.2 23.4 <0.001
25-34 14.6 13.0 158
35-44 11.9 12.2 1.7
45-54 23.2 24.6 25
55-64 27.6 29.0 26.9
Race/ethnicity
White, non-Hispanic 47.9 47.3 48.3 <0.001
Black, non-Hispanic 17.3 229 14.4
Other, non-Hispanic 7.7 43 9.5
Multiracial, non-Hispanic 1.9 1.7 2.0
Hispanic 23.6 22.2 243
Unknown 1.5 1.5 1.5
Education level
Less than high school 27.4 29.0 26.6 <0.001
High school graduate 34.0 343 33.8
More than high school 38.6 36.7 39.6
Marital status
Not married or part of an unmarried couple 71.4 69.6 72.4 <0.001
Married or part of unmarried couple 28.6 30.4 27.6
Smoking prevalence 30.1 31.6 29.2 <0.001
Past year quit attempt* 66.7 68.1 66.0 0.005
Smoke-free air law 43.5 5.6 63.4 <0.001
Excise tax $1.62 $0.93 $1.99 <0.001

*Only measured among current smokers and former smokers that had quit within the last year (n=68305; weighted count=44758012)
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Table 2. Difference-in-difference estimates of the impact of Medicaid expansion on current smoking, 2011—

2019

Model comparison

Mean

Pre-expansion

Expansion state Post-period Expansion x

post-period

Main model Full expansion vs non-expansion

Sub-analyses Pre-2016 expansion vs non-

expansion
Main expansion vs non-expansion
Delayed expansion vs non-expansion

Full expansion vs non-expansion
(1-year lag)

0.36
0.34

0.35
0.38
0.35

B (SE)

B (SE) B (SE)

-0.001 (0.030) -0.026"* (0.006)  -0.006 (0.008)
-0.017 (0.033) -0.021* (0.007)  -0.019* (0.009)
-0.020 (0.035) -0.026"* (0.006)  -0.007 (0.009)
0.033 (0.018) -0.024** (0.006) 0.014 (0.0012)
-0.005 (0.032) -0.023** (0.004)  0.0002 (0.007)

Each model controls for age, gender, race/ethnicity, education level, marital status, and state level policy controls (smoke-free air and excise tax).

Table 3. Difference-in-difference estimates of the impact of Medicaid expansion on past-year quil attempls,

2011-2019

Model comparison

Mean

Pre-expansion

Expansion state Post-period Expansion x
post-period

B (SE)

B (SE)

B (SE)

Main model Full expansion vs non-expansion

Sub-analyses Pre-2016 expansion vs non-

expansion
Main expansion vs non-expansion
Delayed expansion vs non-expansion

Full expansion vs non-expansion
(1-year lag)

0.68
0.67

0.67
0.70
0.69

-0.026 (0.014) 0.022* (0.011) -0.026 (0.015)
-0.036* (0.014) 0.025 (0.016) -0.013 (0.020)
-0.040% (0.016) 0.021* (0.010) -0.018 (0.016)
0.005 (0.008) 0.022* (0.05) -0.041** (0.013)
-0.042* (0.011) -0.0002 (0.005) -0.015 (0.010)

Each model controls for age, gender, race/ethnicity, education level, marital status, and state level policy controls (smoke-free air and excise tax).

expanded coverage for tobacco cessation through
Medicaid was not associated with a reduction in
smoking prevalence in the long-term. Similarly, we
did not find an effect in our stratified models for
early adopters versus non-expansion, late adopters
versus non-expansion, or when including a 1-year
lag. We did, however, find an effect in our model
which only considered data from two years post-
expansion (2011-2015). In this model we found that
states that had expanded Medicaid experienced a
greater decrease in current smoking rates than those
states that did not expand ($=-0.019, p=0.04).
Results of our main difference-in-difference
model and sub-analyses estimating the impact of
Medicaid expansion for past-year quit attempts
are shown in Table 3. Results of our main model
suggest that the change in past-year quit attempts
pre- and post-expansion were not significantly
different in states that had expanded Medicaid

coverage compared to those states without expanded
coverage. This again remained valid for most of our
stratified models except for late adopters versus
non-expansion states. We found that late adopter
states experienced smaller increases in past-year quit
attempts compared to non-expansion states (f=-

0.041, p=0.005).

DISCUSSION

The current study used additional years of data to
examine whether expanded coverage impacts smoking
cessation or prevalence over a longer sustained time
period. We found that Medicaid expansion impacted
smoking prevalence in the first two years post
expansion, but this effect did not persist in the longer
follow-up period. Further, we did not find a significant
impact of expanded coverage on quit attempts in
either short-term or longer follow-up period. Early
studies assessing the impact of increased coverage
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for tobacco cessation through Medicaid following
the passage of the ACA reported mixed results, with
one study reporting improvements in recent smoking
cessation'’, another reporting that increased coverage
was associated with decreases in overall prevalence'’,
and a third indicating that expanded coverage was
not associated with increases in quit attempts or
cessation'®. While informative, these early studies are
limited by focusing on data from within the first two
years post expansion.

When examining early versus late Medicaid
expanding states, as well as using lagged dependent
variables, we produced similar results to our main
models, providing added confidence in our findings.
However, a secondary finding of our study is that
late adopting Medicaid expansion states had smaller
increases in quit attempts possibly due to differences
in sociopolitical factors in late-adopter states versus
early adopter states. Specifically, Medicaid expansion
has been heavily influenced by partisan politics,
leading to delays and variation in adoption and
implementation across states®. While our models
attempt to account for this state level variation,
future research should consider how these additional
factors may influence tobacco related outcomes.

Overall, results from our study suggest that while
expanded coverage for tobacco cessation services
through Medicaid may have short-term impacts
which were most pronounced in early expansion
states, these effects on smoking behaviors among
low-income adults without dependent children are
not present in the long-term or to the same degree
in later expanding states. Importantly, these findings
may indicate that increased coverage alone may not
be enough to increase quit attempts and decrease
overall smoking prevalence. In the context of
Medicaid policies, even among states that expanded,
many barriers remain that may limit full use of
cessation services among expansion populations*.
Specifically, almost half of all states require
copayments for cessation services, two-thirds put
annual limits on quit attempts, and approximately
three-fourths of states require pre-authorization
and enforce duration limits for services?*. Further,
previous research has suggested that provider and
member education is associated with increased use
of services and subsequent reductions in smoking
rates®?°. Thus, while Medicaid expansions following

the passage of the ACA increased access to coverage
for smoking cessation, the impact of expanded
coverage may be significantly mediated by the
presence or absence of supporting policies and
education.

Limitations

It is important to note the limitations of our study.
First, the use of BRFSS data, which rely on self-
reported information, may underestimate the
number of smokers because respondents may
under-report smoking due to social stigma against
smoking. However, previous research indicates that
smoking rates from BRFSS data are appropriate to
use when assessing smoking-related outcomes, such
as prevalence and past year quit attempts, in the
US*. Another limitation is that BRFSS data do not
consistently include a question related to the type of
coverage an individual has which limits our ability to
accurately determine if an individual was enrolled in
Medicaid. Instead, we rely on income and eligibility
cutoffs to categorize individuals. Additionally, we
were unable to determine if individuals who reported
quitting utilized any of the newly covered cessation
services or medications from BRFSS data. While using
BRFSS data has its limitations, this dataset is among
the most comprehensive available and has been used
in previous studies to assess the impact of Medicaid
expansion'*'°. Also, by limiting our sample to 100% of
the federal poverty level we were unable to determine
what proportion of the estimated 2.3 million newly
covered adult smokers were accounted for in our
study*. Lastly, as the current study was focused on
how increased access to coverage impacted cessation-
related outcomes, we did not assess how barriers
to services impacted smoking prevalence or quit
attempts. Future studies should attempt to understand
the impact of barriers, such as prior authorization or
coverage limitations, on cessation-related outcomes.

CONCLUSIONS

Tobacco use remains a leading cause of preventable
death and disease, especially among low-income
populations, in the US. The results of this study
suggest that expanded coverage for tobacco cessation
services through Medicaid alone may not change the
likelihood of attempting to quit or reduce overall
prevalence of smoking beyond the first short period
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following expansion in select early adopting states.
Medicaid programs should consider additional

strategies that can further increase the likelihood of
members attempting to quit. Future research should

explore how different strategies, such as public
education campaigns and removal of barriers (e.g.

prior authorization, coverage limitations) influence
the use of cessation services and impact smoking rates

among low-income populations.
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