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ARTICLE INFO ABSTRACT

Keywords: Background: While the overall smoking quit rate has increased over time, it is not known whether the quit rate
Smoking has also increased among persons with alcohol use disorders (AUDs) or heavy alcohol use (HAU). The current
Cessation

study examined quit rates among adults with and without AUDs and HAU over a 12-year period in a re-
presentative sample of US adults.

Methods: Data were drawn from the National Household Survey on Drug Use, an annual cross-sectional study of
US persons. Quit rate (i.e., the rate of former smokers to ever smokers) was calculated annually from 2002 to
2014 (for HAU) and 2015 (for AUD). Time trends in quit rates by AUD/HAU status were tested using linear
regression.

Results: The prevalence of past-month cigarette smoking was much higher for persons with, compared to
without, AUDs (38% vs. 18%) and HAU (49% vs. 19%). In the most recent data year, the quit rate for persons
with AUDs was approximately half that of persons without AUDs (26% versus 49%) and for persons with HAU
was less than half that of persons without HAU (22% versus 48%). Over time, the smoking quit rate increased for
persons with and without AUDs/HAU and the rate of increase was greater for persons with AUDs/HAU. Yet, quit
rates for persons with AUDs and HAU remained much lower than persons without AUDs and HAU.
Conclusions: It may be beneficial for public health and clinical efforts to incorporate screenings and treatment for
tobacco use into programs for adults with AUDs and HAU.

Alcohol use disorders
Heavy alcohol use
Epidemiology

single time period cross-sectionally. It therefore remains unclear whe-
ther quit rates for adults with AUDs and HAU have increased over time
and in a manner that is comparable to quit rates among those without

1. Introduction

Tobacco use is responsible for enormous societal burden in the

United States (US) and is a leading cause of mortality around the world
(USDHHS, 2014; WHO, 2012). Cigarette smoking appears substantially
more common among adults with alcohol use disorders (AUDs) and
heavy alcohol use (HAU) and both AUD and HAU appear to be asso-
ciated with lower rates of smoking cessation (Falk et al., 2006; Jiang
et al., 2015; Weinberger et al., 2016). For example, cross-sectional data
from US adults suggest lower quit rates among adults with AUDs
compared to those without psychiatric or substance use disorders
(Smith et al., 2014) and among heavy drinkers compared to lighter
drinkers or abstainers (Dawson, 2000). The majority of studies on
quitting among adults with AUDs and HAU have estimated quit rate at a

AUDs/HAU. Understanding the degree to which all groups—especially
those vulnerable to continued cigarette use—are benefitting equally
from tobacco control efforts can inform next steps in terms of the po-
tential need for additional or more targeted public health and clinical
efforts for persons with AUDs and HAU.

The purpose of the current study was to examine the quit rate
among adults with and without AUDs and HAU over a 12-year period in
a representative sample of US adults. The first aim was to compare the
quit rate among adults with and without AUDs and HAU in the most
recent data year. The second aim was to examine trends in quit rates
from 2002 to 2014/2015 among adults with and without AUDs and
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HAU.
2. Material and methods
2.1. Study population

Study data were drawn from The National Survey on Drug Use and
Health (NSDUH) public data portal (http://www.icpsr.umich.edu/
http://www.icpsr.umich.edu/) for the years 2002 to 2015. The
NSDUH provides annual cross-sectional national data on the use of
tobacco, other substance use, and mental health in the US and is de-
scribed in depth elsewhere (SAMHSA, 2014). A multistage area prob-
ability sample for each of the 50 states and the District of Columbia was
conducted to represent the male and female civilian non-in-
stitutionalized US population aged 12 and older. The datasets from each
year were concatenated, adding a variable for the survey year. Because
the assessment of HAU changed when data were collected in 2015, data
are presented for HAU from 2002 to 2014 and for AUDs from 2002 to
2015. For this study, the analyses were restricted to participants who
were 18 years old or older and who met criteria for lifetime smoking
(unweighted n = 222,967) from 2002 to 2015.

2.2. Measures

2.2.1. Demographics

Demographic variables were categorized as follows: age (18 to 20
years old as reference, 21 to 25 years old, 26 to 34 years old, 35 to 49
years old, 50 to 64 years old, 65 years or older), gender (male as re-
ference, female), total annual family income ( < $20,000 as reference,
$20,000 to $49,999, $50,000 to $74,999, $75,000 or more), education
(less than high school as reference, high school graduate, some college,
college graduate), race/ethnicity (non-Hispanic White as reference,
non-Hispanic Black, non-Hispanic Native American/Alaskan Native,
non-Hispanic Native Hawaiian/Other Pacific Islander, non-Hispanic
Asian, non-Hispanic more than one race, Hispanic) and marital status
(married as reference, widowed, separated or divorced, never married).

2.2.2. Alcohol use variables

Past-year AUDs (alcohol dependence or alcohol abuse) were as-
sessed in each annual survey by computer-assisted interviewing in-
strumentation based on DSM-IV criteria (APA, 1994). Alcohol abuse
was defined as meeting one or more of four alcohol abuse criteria in the
past 12 months and not meeting criteria for alcohol dependence in the
past 12 months. Alcohol dependence was defined as meeting three or
more of seven alcohol dependence criteria. Respondents who met cri-
teria for past-year alcohol abuse or dependence were classified has
having a past-year AUD. Detailed alcohol abuse and dependence cri-
teria were described in NSDUH 2015 Codebook (Appendix D Recoded
Substance Dependence and Abuse Variable Documentation section;
SAMHSA, 2015). Past-month HAU was defined for all participants (i.e.,
men and women) as drinking five or more drinks on the same occasion
on each of 5 or more days in the past 30 days. AUD and HAU were not
mutually exclusive categories.

2.2.3. Smoking status and quit rate

Respondents were classified as ever smokers if they reported having
smoked 100 or more lifetime cigarettes. Respondents were classified as
former smokers if they reported having smoked 100 or more lifetime
cigarettes and no cigarette smoking in the past year. The Quit Rate was
calculated as the rate of former to ever smokers and is considered a
measure of total cessation in a population.

2.3. Statistical analyses

All analyses were performed incorporating the NSDUH sampling
weights and controlling for the complex clustered sampling using SAS-
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callable SUDAAN Version 11.0.1(RTI International, Research Triangle
Park, NC; http://www.rti.org/sudaan/http://www.rti.org/sudaan/).
First, demographic characteristics were examined by AUD status in the
most recent data year. Chi-square tests were then performed to assess
the statistical significance of associations between demographics and
AUD status. Second, the weighted number of former and ever smokers
by past-year AUD status (AUD, no AUD) were calculated for each year
from 2002 to 2015. Quit rates were then calculated as the ratio of
former to ever smokers for those with and without AUDs. Time trends
in the quit rates by AUD status were tested using linear regression with
continuous year as the predictor for the linear time trend. These ana-
lyses were conducted twice: first with no covariates (unadjusted) and
then adjusting for age, gender, income, education, race/ethnicity and
marital status. To examine whether time trends in quit rate differed by
AUD status, linear regressions included the 2-way interaction of survey
year X AUD status (past-year AUD versus no past-year AUD). All ana-
lyses described above were repeated with HAU in place of AUD.

3. Results
3.1. Analytic sample

The prevalence of past month cigarette smoking among persons
with AUDs was approximately twice that among persons without AUDs
in 2015 (38% vs. 18%) and more than twice as common among persons
with HAU-with almost half reporting current smoking—compared with
those without HAU in 2014 (49% vs. 19%; see Supplemental Table 1!
for demographics and smoking status by AUD/HAU).

3.2. Quit rate by AUD status

For each year of the study, the quit rate was lower for adults with
AUDs compared to adults without AUDs (see Fig. 1). In 2002 and 2015,
the quit rate among those with AUDs was approximately half that of
those without AUDs (2002: 20% versus 47%; 2015: 26% versus 49%).
Controlling for demographics, there was a significant increase in the
quit rate from 2002 to 2015 for both those with AUDs (adjusted
beta = 0.00601, 95% CI = 0.00599-0.00603, p < 0.001) and withou
AUDs (adjusted beta = 0.00292, 95% CI = 0.00291-0.00293,
p < 0.001). There was a significant interaction such that rate of in-
crease was significantly more rapid among those with AUDs relative to
those without AUDs (F = 18366, df = 1, p < 0.001).

3.3. Quit rate by HAU status

For each year of the study, the quit rate was lower among adults
with HAU compared to those without HAU (see Fig. 2). In 2002 and
2014, the quit rate among adults with HAU was less than half of that
among adults without HAU (2002: 20% versus 46%; 2014: 22% versus
48%). Controlling for demographics, there was a significant increase in
the quit rate from 2002 to 2014 for both adults with HAU (adjusted
beta = 0.00484, 95% CI = 0.00482-0.00485, p < 0.001) and without
HAU (adjusted beta = 0.00263, 95% CI = 0.00262-0.00263,
p < 0.001). There was a significant itnteraction such that rate of in-
crease in quit rate was more rapid among those with HAU compared to
those without HAU (F = 9784, df = 1, p < 0.001).

4. Discussion

This study was the first to use representative data from the US po-
pulation to examine quit rates over time among adults with and without
AUDs/HAU. Between 2002 and 2014/2015, the smoking quit rate in-
creased for adults with and without AUDs and HAU and the rate of
increase in quitting over time was more rapid among persons with
AUDs/HAU relative to persons without AUDs/HAU. Yet, quit rates for
adults with AUDs and HAU were consistently half those of adults
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