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Abstract

Introduction: This study estimated the health care utilization and expenditures attributable to the
use of smokeless tobacco (ST) which includes chewing tobacco, snuff, dip, snus, and dissolvable
tobacco among US adults aged 18 and older.

Methods: We used data from the 2012-2015 National Health Interview Surveys (n = 139451 adults)
to estimate a zero-inflated Poisson (ZIP) regression model on four health care utilization measures
among US adults (hospital nights, emergency room [ER] visits, doctor visits, and home care visits)
specified as a function of tobacco use status, and other covariates. Tobacco use status was clas-
sified into four categories: current ST users, former ST users, non-ST tobacco users, and never
tobacco users. ST-attributable utilization was calculated based on the estimated ZIP model using
an “excess utilization” approach. It was then multiplied by the unit cost estimated from the 2014
Medical Expenditures Panel Survey data to derive ST-attributable health care expenditures.
Results: During 2012-2015, 2.1% of adults were current ST users and 7.7% were former ST users.
ST-attributable health care utilization amounted to 681000 hospital nights, 624000 ER visits, and
4.6 million doctor visits per year (home care visits results were not significant). This resulted in
annual excess expenditures of $1.8 billion for hospitalizations, $0.7 billion for ER visits, and $0.9
billion for doctor visits, totaling over $3.4 billion (in 2014 dollars).

Conclusion: Comprehensive tobacco control policies and interventions are needed to reduce ST
use and the associated health care burden.

Implications: This is the first study to assess the impact of ST use on health care burden in the
United States. Findings indicate that excess annual health care expenditures attributable to ST use
for US adults were $3.4 billion in 2014 dollars.

Introduction chewing tobacco, dry snuff, snus, oral moist snuff, and dissolv-

Smokeless tobacco (ST) use and its accompanying health risks
are a significant and growing public health problem in the United
States. ST encompasses a range of tobacco products, including
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able tobacco. From 2000 to 20135, total consumption of all types
of ST increased by 23.1%." Annual consumption of moist snuff
increased especially rapidly during this period from 66.2 to 117.4
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billion pounds,' and by 2014, accounted for 88% of all ST sales
nationally.?

Over 8 million US adults now use ST,? and use is notably higher
in certain subgroups, including rural dwellers,* young adult males,’
and participants in certain sports and activities.® On average, 1315
adolescents aged 12-17 are first-time ST users every day.” According
to the 2015 National Youth Risk Behavior Survey (YRBS), 10.8%
of high school (HS) students reported smoking cigarettes and 7.3%
reported having used ST in the past 30 days.® Among middle- and
high-school students who were current tobacco users, daily tobacco
use was more prevalent for ST users than for cigarette smokers, cigar
smokers, and e-cigarette users.’

Although existing and potential ST users may perceive ST prod-
ucts as safe alternatives to cigarettes,'” ST poses significant health
risks to users. ST contains many of the same toxic and carcinogenic
compounds as cigarette smoke. Research has found that ST use con-
tributes to dental diseases,>'! and oral, esophageal, and pancreatic
cancer.'>" In addition, 54.8% of chewing tobacco users and 42.5%
of snuff users also use other tobacco products'* and thus may be
exposed to even greater health risks.

The harmful health effects of ST are likely to result in excess health
care expenditures. However, to our knowledge, there has been no
comprehensive national-level study of the impact of ST use on health
care costs in the US. This study will estimate annual health care expen-
ditures attributable to ST use among U.S adults during 2012-2015.

Methods

Data Source

National Health Interview Survey

The National Health Interview Survey (NHIS) is a nationally repre-
sentative cross-sectional survey of approximately 35,000 households
in the US civilian noninstitutionalized population. It is conducted
by the National Center for Health Statistics of the US Centers for
Disease Control and Prevention, and is administered by the US
Census Bureau. It collects information about individual’s sociode-
mographics, health conditions, health care utilization, and health
insurance coverage. Three components of the NHIS were used in
the analysis: the Family Core, the Sample Adult Core, and Cancer
Control Supplement. The Family Core collects information from a
knowledgeable adult about household composition, health insur-
ance coverage, and access to and use of health care services for all
family members. The NHIS Sample Adult File collects information
from a randomly selected adult from each family about cigarette
smoking history and other risk behaviors. In 2012-2014, questions
about the use of ST and other non-cigarette tobacco (cigar and pipe)
were added to the Sample Adult File. Since 1987, a NHIS Cancer
Control Supplement has been periodically collected the use of a
range of tobacco products. The most recent NHIS Cancer Control
Supplement was conducted in 2015 and asked questions about the
use of tobacco products, such as ST, cigars, and pipes. We pooled
data from the 2012-2015 surveys and included cigarettes, cigars,
pipe, and ST in our models.

Medical Expenditures Panel Survey

The Medical Expenditures Panel Survey (MEPS) provides nationally
representative estimates of health care use, expenditures, sources of
payment, and health insurance coverage for the US civilian nonin-
stitutionalized population. We used the 2014 MEPS to calculate the
unit costs for health care utilization.

Outcome Variables
Four types of health care utilization were included in this study.

Hospital nights were measured by the number of nights spent in
a hospital receiving inpatient care in the last 12 months.

Emergency room (ER) visits were the number of visits to the ER
for the respondents’ own health in the past 12 months. The original
value of the answer was categorical and top-coded at 16 visits. We
transformed the categorical values into continuous values using the
median value of each category except that we also used the value of
16 for the top-coded category.

Doctor visits were determined by the answers to the following
two NHIS Family Core questions: “During the last 2 weeks, did
{person} see a doctor or other health care professional at a doc-
tor’s office, a clinic, an emergency room, or some other place?”,; and
“How many times did {person} visit a doctor or other health care
professional during the last 2 weeks?

Home care visits were the number of home care visits by a health
care professional that the respondent received in the past 2 weeks.

Covariates

Tobacco use status included four mutually exclusive tobacco user
groups: (1) current ST users, (2) former ST users, (3) non-ST tobacco
users, and (4) never tobacco users. Current ST users were those who
now use ST every day or some days. Because the 2012-2015 NHIS
questionnaires defined ST as tobacco products which are placed in
the mouth or nose (including chewing tobacco, snuff, dip, snus, or
dissolvable tobacco), our definition for ST included all these products.
Former ST users were those who have used ST products at least once
and now do not use ST at all. Therefore, respondents who ever used
ST once in their lifetime, regardless of their non-ST tobacco use status,
were defined as either current or former ST users. Non-ST tobacco
users comprised respondents who have smoked 100 cigarettes (includ-
ing current and former cigarette smokers) or have ever smoked cigars
(regular cigars, little filtered cigars, or cigarillos) or pipes (regular
pipes, water pipes, or hookah) at least once in their lifetime but have
never used ST. Never tobacco users were respondents who have never
used any tobacco products in their lifetime (never smoked 100 ciga-
rettes, and never smoked or used ST, cigars, or pipes even once).

Sociodemographic characteristics included age (18-34, 35-64,
and 65+), gender (male and female), race/ethnicity (non-Hispanic
white, Hispanic, non-Hispanic black, non-Hispanic Asian, and
non-Hispanic other), education (<HS, HS graduate (including gen-
eral education development), some college, and college graduate or
above), poverty status, marital status (married, separated/divorced/
widowed, never married, and living with a partner), and region of
residency (Northeast, Midwest, South, and West). Based on NHIS
data for the ratio of family income to the poverty threshold taking
into account family size,'>!'® we categorized poverty status as: poor
(<100% of Federal Poverty Level [FPL]), low income (100%-199%
of FPL), middle income (200%-399% of FPL), high income (>400%
of FPL), and unknown. We did not excluded “unknown” group,
because 9.4% of adults fell in this category and we were concerned
that income might not be missing at random.

Binge drinking status based on the NHIS question: “In the past
year, on how many days did you have § or more drinks of any alco-
holic beverage?”, respondents who answered one or more days were
classified as binge drinkers.

Body mass index (BMI) was categorized as: underweight
(BMI <18.5 kg/m?), normal (BMI = 18.5-24.9 kg/m?), overweight
(BMI = 25.0-29.9 kg/m?), and obese (BMI 230.0 kg/m?).
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Proportion of months uninsured was measured by the number of
months during which the respondent did not have any health insur-
ance coverage in the past year divided by 12.

Statistical Analysis

We first estimated the prevalence of tobacco use among all US adults
and subgroups stratified by each covariate. The bivariate analysis
chi-square test was used to determine if there was any difference in
the prevalence of tobacco use across all subgroups of each covariate.
Then, for each group of tobacco user, we estimated the percentage
of adults who used health care services and the average health care
utilization among those who used health care services by tobacco
use status.

The health care utilization measures are likely to have many
zero values (i.e., excess zeros) and the distribution of the measure
is generally skewed to the right. To deal with these distributional
characteristics, we explored several estimation models including a
two-part model, Poisson regression model, negative binomial regres-
sion model, zero-inflated Poisson (ZIP) regression model, and zero-
inflated binomial regression model.!” Based on goodness of fit and
root-mean square error test criteria, we chose the ZIP regression
model, a model which employs two processes. The first process is
governed by a binary distribution that generates the “sure zeros”
(those who would always choose not to use health care services
regardless of any circumstances even if they were ill or injured). The
second process uses a Poisson distribution to generate the count (0,
1, 2, 3, ...) of the measure. In our analysis, the zero value in the
second process refers to those who did not use health care services
because they are not ill or injured. For each health care utilization
outcome variable, we used a separate ZIP regression model to esti-
mate health care utilization as a function of tobacco use status (ref-
erence group = never tobacco users) and all other covariates. The
first process of the ZIP regression was estimated using a logit model
on the probability of falling in the “sure zero” group. The second
process of the ZIP regression was estimated using a Poisson model
on the natural log of the expected count of visits or nights. To facili-
tate interpretation of the results, we reversed the signs of the coef-
ficients in the logit model so that the results reflect the probability of
having non-zero health care utilization. For the Poisson model, the
exponentiated coefficients are reported in this paper because they are
easier to interpret.

ST-attributable health care utilization was estimated using an
“excess utilization” approach. First, the estimated coefficients from
the ZIP regression model were used to generate two sets of predicted
health care utilization for both current and former ST users: one
for a factual case and one for a counterfactual case. For the fac-
tual case, predicted utilization was derived by plugging the actual
values of all independent variables into the estimated model. For the
counterfactual case, the predicted utilization was derived for a hypo-
thetical “never-tobacco-using ST user (current and former)” who
was assumed to have the same characteristics as the ST users except
that they were assumed to be a never tobacco user. The difference
between the factual and counterfactual predictions is the health care
utilization attributable to ST use. Finally, for doctor visits and home
care visits, we multiplied the estimated attributable values by 26 to
derive the annual values because these two health care utilization
measures were based on a 2-week timeframe.

ST-attributable health care expenditures were determined by
multiplying the ST-attributable health care utilization by the unit cost
per utilization. For each health care service, the unit cost was derived

as the sum of total expenditures divided by total utilization in the
2014 MEPS. The average annual ST-attributable health care expend-
iture was derived by dividing the four-year total of ST-attributable
health care expenditures during 2012-2015 by 4.

All analyses were estimated using the NHIS sampling weights
that adjust for nonresponse and unequal probabilities of sample
selection. Analyses were performed using SAS version 9.4 proce-
dures—PROC SURVEYFREQ and PROC SURVEYMEANS, as well
as Stata version 14.0 procedures—svy: zip and svy: total that cor-
rect for the complex survey design in the NHIS to produce accurate
standard errors. A two-tailed p <0.05 was considered to be statistic-
ally significant.

Sensitivity Analysis

Due to the fact that many ST users are using other non-ST tobacco
at the same time, we conducted a sensitivity analysis by controlling
poly-use among ST users. We disaggregated current ST users and
former ST users into current ST sole users, current ST poly-users and
former ST sole users and former ST poly-users. Current (former) ST
sole users were current (former) ST users who have never used non-
ST products (i.e., never smoked 100 cigarettes, and never smoked
cigars and pipes even once) in their lifetime. Current (former) ST
poly-users were current (former) ST users who have smoked 100
cigarettes or have used cigars or pipes at least once in their lifetime.
Therefore, tobacco use status was classified into six categories here:
current ST sole users, current ST poly-users, former ST sole users,
former ST poly-users, non-ST tobacco users, and never tobacco users
(the reference group).We re-estimated the ZIP model using these
tobacco user groups and derived health care expenditures attribut-
able to sole ST use.

Study Sample

The pooled 2012-2015 NHIS data contained 139451 adults aged
18+. Excluding the 3416 (2.6%) respondents with missing values
for tobacco use status resulted in a sample size of 136035 for the
analysis of tobacco use prevalence. For the ZIP regression model
analyses, we further excluded those respondents with missing values
for the health care utilization outcome variables, education, marital
status, binge drinking, BMI, and proportion of uninsured months,
resulting in final study samples of 129156 adults for hospital night
analysis, 128722 adults for ER visit analysis, 129210 adults for doc-
tor visit analysis, and 129287 adults for home care visit analysis.

Results

Among the 136035 sampled adults (Table 1), more than half the
respondents were female, 51.3% were between ages 34 and 64,
66.4% were non-Hispanic white, 13.4% had less than a HS educa-
tion, 29.6% reported being poor or having low income, 53.0% were
married, and 36.9% lived in the South. By risk behavior character-
istics, 23.0% were binge drinkers, more than 60% were overweight
or obese, and 14.1% did not have any health insurance during the
entire past 12 months.

Prevalence of Tobacco Use

Table 1 also shows the prevalence of current ST use, former ST use,
non-ST tobacco use, and never tobacco use stratified by covariates.
During 2012-2015, 2.1% of adults were current ST users, 7.9%
were former ST users, 39.8% were non-ST tobacco users, and
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Table 1. Continued

Never tobacco users

Former ST users Non-ST tobacco users

Current ST users

All adults

Y%

%

%

%

%

Variables

<.001

57.0
28.6

58233
8354
1019

36.4
50.3
47.1

38897
15234

5.3
16.3

5357
4787

4.7
3.2

1.3

1300
1388

75.2
23.0

103787
29763

on
g
1
[=]
2
o
L O 8
s
==}

41.5

8.2 1189

194

83

1.8

2485

Missing

BMI

<.001

5.9
3.7

N
N

1237
23589
21481
18718

38.7

1057
17978
18674
16126

4.3

105
2898

1.1

23
643
1096

1.8
33.6

2422
45108
45194
39120

Underweight

38.5

6.4
9.2
9.0
2.4

1.4
2.5

Normal

3943 40.8 47.5
3298

33.2

Overweight

Obese

47.5

40.8

2.8

978

28.2

35.7 2581 61.1

1485

94

31 0.8

3.1

4191

Missing
Health insurance coverage status

49.0 0.00

9822
57488

40.9

8126
47020

1562
8743

467 2.5
2289

14.1

19977
115540

No

50.4

39.7

7.9

2.1

85.4

Yes

53.0

296

35.8

174

8.1

33

3.1

15

0.5

518

Missing

National Health Interview Survey; ST = smokeless tobacco; S/D/W = separated/divorced/widowed.

non-Hispanic; NHIS =

% = weighted percentage; BMI = body mass index; NH

50.2% were never tobacco users. The prevalence of tobacco use var-
ied by all covariates except survey year.

Average Health Care Utilization

Average health care utilization for each type of health care service
among adults stratified by tobacco use status is shown in Table 2.
The corresponding utilization rates of hospitalization, ER visits in
the past 12 months, doctor and home care visits in the past 2 weeks
were 8.0%, 22.9%, 16.5%, and 0.7% for current ST users and
8.0%, 20.2%, 18.7%, and 1.0%, for former ST users. In the past
12 months, among those who were hospitalized or had ER visits,
current ST users had average 9.4 hospital nights and 2.2 ER visits,
while former ST users had average 6.7 hospital nights and 2.0 ER
visits. In the past 2 weeks, among those who had doctor visits or
used home care services, current ST users had average 1.4 doctor
visits and 6.7 home care visits, while former ST users had average
1.5 doctor visits and 5.5 home care visits.

Association Between ST Use and Health Care
Utilization

Table 3 presents the estimated results from the ZIP regression mod-
els, which includes a logit and a Poisson regression, for each health
care utilization measure. Both current and former ST users were
more likely than never tobacco users to have hospital nights and ER
visits in the past 12 months, but they were not statistically different
from never tobacco users in the probability of having doctor visits or
home care visits in the past 2 weeks. The Poisson regression results
indicate that current ST users had 1.2 times as many ER visits in the
past 12 months as never tobacco users, but did not significantly dif-
fer from never tobacco users in the number of hospital nights, doctor
visits, and home care visits. Former ST users had 1.2 times as many
doctor visits in the past 2 weeks as never tobacco users but did not
significantly differ from never tobacco users in the number of hos-
pital nights, ER visits, and home care visits.

Health Care Expenditures Attributable to ST Use

ST use resulted in an excess health care utilization of 681000 hos-
pital nights, 624 000 ER visits, and 4.6 million doctor visits per year
during the period of 2012-2015 (Table 4). Because neither current
ST use nor former ST use was significant in the ZIP regression for
home care visits, the excess home care visits attributable to ST use
were zero. The unit cost in 2014 was $2682 per hospital night,
$1071 per ER visit, and $196 per doctor visit. Annual expenditures
attributable to ST use for adults was $1.8 billion for hospitaliza-
tions, $0.7 billion for ER visits, and $0.9 billion for doctor visits,
totaling $3.4 billion.

The ZIP model results from the sensitivity analysis indicate that
neither current ST sole users nor former ST sole users were signifi-
cantly different from never tobacco users in the probability of having
utilization and number of visits doctor visits and home care visits
(table not shown). In terms of hospital nights and ER visits in the
past 12 months, the Poisson regression results from the ZIP model
indicated that current ST sole users had 4.0 times as many hospital
nights and 1.7 times as many ER visits as never tobacco users, and
former ST sole users did not differ significantly from never tobacco
users in the number of hospital nights but had 0.74 times as many
ER visits as never tobacco users. The logit regression results from
the ZIP model indicated that neither current nor former ST sole
users were statistically different from never tobacco users in the
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Table 2. Health Care Utilization by Types of Health Care Service and Tobacco Use Status Among US Adults, 2012-2015

Current ST users

Former ST users

Non-ST tobacco users Never tobacco users

Sample size 2771
Hospital nights (in the past 12 months)
% With >1 night 8.0

Mean number of nights (sd) 9.4 (2.8)
ER visits (in the past 12 months)
% With >1 visit 22.9
Mean number of visits (sd) 2.2 (0.1)
Doctor visits (in the past 2 weeks)
% With >1 visit 16.5
Mean number of visits (sd) 1.4 (0.1)
Home care visits (in the past 2 weeks)
% With >1 visit 0.7
Mean number of visits (sd) 6.7 (2.0)

10338

6.8 (0..6)
2.0 (0.1)
1.5 (0.0)

5.5(0.6)

55320 67606
8.0 10.3 7.9
6.9 (0.2) 6.0 (0.2)
20.2 21.9 16.1
2.0 (0.0) 1.9 (0.0)
18.7 221 18.0
1.5 (0.0) 1.4 (0.0)
1.0 1.4 1.2
5.7(0.2) 5.9(0.3)

ER = emergency room; sd = standard deviation; ST = smokeless tobacco.

probability of using hospital or ER care. Based on these ZIP model
results, we estimated that ST sole use attributed to an average of
331000 excess hospital nights and 13000 excess ER visits per year
during the period of 2012-20135, which resulted in $0.9 billion loss
in total excess health care expenditures including $887 million for
hospitalizations and $13 million for ER visits. These results suggest
that even if we only consider sole ST users, there were significant
excess health care expenditures compared to never tobacco users.

Discussion

This is the first study to assess the health care expenditures attrib-
utable to ST use in the United States. We estimated ST-attributable
health care expenditures for four types of services alone to be $3.4
billion per year. While this is far less than the health care expen-
ditures attributable to cigarette smoking, which was estimated to
be $170 billion in 2010,'® the costs are nonetheless substantial.
Furthermore, these costs are likely to be disproportionately borne
by rural, young adult, and athlete groups who have the highest rates
of ST use.*¢ Given the increasing popularity of ST use,' these costs
are likely to increase in the future. ST use is associated with mul-
tiple health consequences that could result in health care expendi-
tures, including increased risk of oral, pharyngeal, and pancreatic
cancer.>® Biomarkers of exposure to the known carcinogen nico-
tine-derived nitrosamine ketone (NNK) can be found at similar or
greater levels among adult ST users as among cigarette smokers.'*?
ST use leads to dental diseases, such as periodontal disease and tooth
decay,!!?! and these dental-related problems sometimes result in ER
visits.?> Additionally, some studies have reported an association
between ST use and hypertension or other cardiovascular condi-
tions, although the published evidence is inconsistent.”> Our study
documents that these health outcomes result in excess health care
expenditures attributable to ST use.

Our estimated ZIP model can also be used to compare the health
care utilization and expenditures attributable to non-ST tobacco use
with those attributable to ST tobacco use. Based on the estimated
coefficients for the “non-ST tobacco users” variable and the same
“excess utilization” approach, we estimated that non-ST tobacco use
was associated with 3.3 million excess hospital nights, 2.8 million
excess ER visits, and 42.0 million excess doctor visit per year, which
resulted in $20.2 billion excess health care expenditures ($9.0 bil-
lion hospitalizations, $2.9 billion ER visits, and $8.2 billion doctor

visits). These results indicate that while the prevalence of non-ST
tobacco use (39.8%) was four times as large as the prevalence of cur-
rent and former ST use (2.1% + 7.9%), the health care expenditures
attributable to non-ST tobacco use ($20.2) were six times as large
as those attributable to ST tobacco use ($3.4). Note that non-ST
tobacco use lumps together current and former user of cigarettes,
cigars, and pipes. The excess expenditures for each of those products
could be estimated more accurately using a more detailed break-
down of product use (e.g., current vs. former use, specific tobacco
products rather than an aggregate measure); however, that was not
the purpose of this paper.

Our estimates are subject to several limitations. First, this
study was based on self-reported health care utilization from the
NHIS. Self-reported health care use may be subject to recall bias or
underreporting.”* Second, we were not able to include adolescents
because the NHIS does not ask them about tobacco use, though the
prevalence of ST use among youth is not negligible.**” Third, sev-
eral types of health care utilization were not included because the
NHIS does not collect those data, including nursing home care, pre-
scription drugs, and dental care. Fourth, due to the wording of the
NHIS question about doctor visits in the past 2 weeks, there is a
possibility that ER visits were included in the doctor visits as well.
Fifth, due to data limitations, we were unable to include e-cigarettes
or newer emerging tobacco products in the analysis. Sixth, due to
the lack of lifetime use information for cigars and pipes, non-ST
users included those experimental users who used cigars less than
50 times and pipes less than 20 times. Lastly, our analysis did not
distinguish between different types of ST products, and due to dif-
ferent use prevalence and different levels of toxic constituents in dif-
ferent types of ST, excess health care expenditures could differ by
ST type as well. For example, the pasteurized snus products that
are popular in Scandinavian countries typically contain much lower
levels of cancer-causing tobacco-specific nitrosamines (TSNAs)
than cigarettes or conventional moist snuff. However, in the United
States, snus products account for a small portion of total ST sales.?
Furthermore, some US snus products manufactured differently from
Scandinavian snus, can contain nitrosamine levels comparable to
those in conventional moist snuff.? In early 2017, the US Food and
Drug Administration proposed regulation that would set an upper
limit on the carcinogen TSNA N-nitrosonornicotine in all finished
SLT products,* but that regulation is yet to be implemented. Thus,
our results cannot apportion excess health care expenditures among
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specific ST product types. Presumably, most costs can be attributed
to the use of conventional moist snuff and chewing tobacco, which
account for the vast majority of US sales.?

The true economic burden of ST use is likely to be much larger
than the $3.4 billion we estimated, and would also include indirect
mortality costs due to lost productivity from premature death and
lost time from work and other productive activities that were attrib-
utable to ST. Our sensitivity results showed that even sole ST users
incurred nonnegligible excess health care expenditure compared to
never tobacco users. Therefore, ST use represents an important pub-
lic health issue that significantly affects the health and well-being of
millions of Americans and results in substantial health care expen-
ditures. To reduce ST use and the related health care expenditures,
interventions to prevent ST initiation, and increase ST cessation,
including increases in ST taxes, mass media campaigns, health warn-
ings, and cessation treatment policies,?” need to continue and be suc-
cessfully implemented. Education on the adverse health impacts of
ST use are needed to correct misperceptions that ST is less harmful
than cigarettes especially among adolescents and young adults.?®? In
addition, given that ST products in the United States contain many
of the same toxic and carcinogenic constituents as cigarette smoke,
regulation to set an upper limit on those constituents as proposed by
the FDA in early 2017,% needs to be implemented as soon as pos-
sible. Furthermore, because more than 12% of ST users also smoke
cigarettes,"* ST-focused policies need to be designed in tandem with
cigarette-oriented policies to reduce the impact of tobacco use in the
United States.

In conclusion, ST use is associated with substantial excess health
care utilization and expenditures. Therefore, comprehensive tobacco
control policies and interventions are needed to decrease ST use and
the resulting health care expenditure burden.
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