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ABSTRACT

The average retail price per pack of cigarettes is less than $6, which is substan-
tially lower than the $10 per-pack target established in 2014 by the Surgeon
General to reduce the smoking rate. We estimated the impact of three ciga-
rette pricing scenarios on smoking prevalence among teens aged 12-17 years,
young adults aged 18-25 years, and adults aged =26 years, by state: (1) $0.94
federal tax increase on cigarettes, as proposed in the fiscal year 2017 Presi-
dent’s budget; (2) $10 per-pack retail price, allowing discounts; and (3) $10
per-pack retail price, eliminating discounts. We conducted Monte Carlo simula-
tions to generate point estimates of reductions in cigarette smoking preva-
lence by state. We found that each price scenario would substantially reduce
cigarette smoking prevalence. A $10 per-pack retail price eliminating discounts
could result in 637,270 fewer smokers aged 12-17 years; 4,186,954 fewer
smokers aged 18-25 years; and 7,722,460 fewer smokers aged =26 years.
Raising cigarette prices and eliminating discounts could substantially reduce
cigarette smoking prevalence as well as smoking-related death and disease.
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Tobacco price increases discourage smoking initia-
tion among young people, prompt quit attempts, and
reduce consumption.'™* According to a 2012 report by
the Surgeon General, teens and young adults who are
transitioning from relying on peers for cigarettes to
buying their own—and who are, therefore, at greatest
risk of becoming established smokers—are significantly
more price-sensitive than adults.?

The 2014 Surgeon General’s report on the health
consequences of smoking outlined evidence-based
actions to reduce the smoking rate to <10% within
10 years. Raising cigarette excise taxes was a key recom-
mendation to prevent smoking initiation among young
people and encourage cessation, with an initial target
of $10 per-pack or higher average retail price.' Federal,
state, and local taxes can be combined to achieve this
target. However, as of November 2014, the average
retail price per pack of cigarettes in the United States
was $5.84, ranging from a low of $4.38 in Missouri to
a high of $10.03 in New York State.” Primary drivers
of this price differential are state tobacco excise taxes,
which range from $0.17 per pack in Missouri to $4.35
per pack in New York State.” The fiscal year 2017
President’s budget proposes a $0.94 per-pack excise tax
increase on cigarettes and small cigars; at the federal
level, no tobacco excise tax has been enacted since a
2009 increase from $0.39 to $1.01 per pack.®

Tobacco industry promotions, including direct
mail, Internet, and point-of-sale coupons; buy-one-get-
one-free offers; and multipack discounts, undermine
local, state, and federal pricing policies.? To maintain
higher prices on tobacco products, some localities now
prohibit the redemption of coupons and multipack
discounts at retail.”

We examined the potential effects of (1) a $0.94
per-pack federal tax on cigarettes; (2) a $10 per-pack
average retail price, allowing discounts; and (3) a $10
per-pack average retail price, eliminating discounts,
on cigarette smoking among youth, young adults, and
adults, nationally and by state. To date, no study has
modeled the impact of the three selected cigarette
price scenarios on smoking prevalence. Assessing the
potential impact of tobacco price policies on smoking
prevalence can inform public health policy, planning,
and prioritization.

METHODS

This study used state cigarette smoking prevalence
estimates among youth aged 12-17 years, young adults
aged 18-25 years, and adults aged =26 years from the
2012/2013 National Survey on Drug Use and Health.?

We obtained state cigarette prices from the 2010-2011
Tobacco Use Supplement to the Current Population
Survey (TUS-CPS), which captures self-reported data
on average prices paid per pack, including consumer-
targeted discounts.” We obtained the measure of
price-related discounts from an existing analysis that
estimated per-pack price reductions associated with
price promotions after controlling for other price
minimization strategies.!” We adjusted self-reported
cigarette prices to 2013 U.S. dollars using the Con-
sumer Price Index.!! We obtained state populations,
by age, from the U.S. Census Bureau' and shortrun
price elasticity estimates for youth, young adult, and
adult smokers from a literature review by the Com-
munity Preventive Services Task Force, which included
studies that controlled for general time trend or year
fixed effects.!®

In May 2015, we conducted Monte Carlo simula-
tions to generate estimates using Stata® version 14.0.*
The simulation used uniform distributions for model
inputs, including smoking prevalence, price elasticity,
and discounts, to generate random outcomes for reduc-
tions in smoking prevalence and number of smokers.
We calculated point estimates and 95% confidence
intervals (Cls) (available from the authors) overall
and by state.

We conducted the simulation according to the fol-
lowing specification:

CurrentSP;; X PriceElasticity, X PriceDiff:
ChangeSP, ! ) il

ijt =

PricePaidperpack;

where the change in smoking prevalence among age
group i, in state j, under the scenario ¢ (ChangeSP;,)
is a function of current smoking prevalence of age
group i, in state j (CurrentSP;); the price elasticity of
the age group (PriceElasticity;); the price difference in
state j, under the scenario ¢ (PriceDiff;,); and the aver-
age per-pack price paid in state j (PricePaidperpack;).
The price differences varied by simulated scenarios. In
the first scenario, the retail per-pack price was assumed
to be increased by $0.94. In the second scenario, the
price was assumed to be increased by the difference
between the self-reported price paid per pack and the
targeted price, $10. In the third scenario, we used the
price difference from the second scenario plus the
price promotion estimate from Pesko et al.!'® Each
simulation was repeated 1,000 times to generate 95%
ClIs, using uniform distributions for model inputs. We
calculated the estimated impacts on smoking popula-
tion at runtime of each simulation based on fixed
values of the state population, by age.
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RESULTS

A $0.94 per-pack cigarette price increase could result
in 129,167 fewer youth cigarette smokers aged 12-17
years, a 0.5 percentage-point decrease in prevalence;
861,357 fewer young adult smokers aged 18-25 years,
a 2.5 percentage-point decrease in prevalence; and
1,569,024 fewer adult smokers aged =26 years, a 0.8
percentage-point decrease in prevalence (Tables 1 and
2). A $10 per-pack retail price, allowing discounts,
could result in 602,425 fewer teen cigarette smok-
ers, a 2.4 percentage-point decrease in prevalence;
3,957,946 fewer young adult cigarette smokers, an
11.6 percentage-point decrease in prevalence; and
7,305,585 fewer adult smokers aged =26 years, a 3.6
percentage-point decrease in prevalence. The effects
of a $10 per-pack average retail price, eliminating dis-
counts, were most robust: 637,270 fewer teen cigarette
smokers, a 2.5 percentage-point decrease in prevalence;
4,186,954 fewer young adult cigarette smokers, a 12.2
percentage-point decrease in prevalence; and 7,722,460
fewer adult cigarette smokers =26 years of age, a 3.8
percentage-point decrease in prevalence. This third sce-
nario, which eliminated discounts, resulted in 680,728
total fewer smokers—more than the total population of
Vermont—compared with the second scenario, which
allowed discounts.'? Reductions in smoking prevalence
would be expected to occur within one year of imple-
mentation of the price interventions.

Findings varied by state according to state smoking
prevalence, population, and baseline retail cigarette
price, including state excise taxes. For all three sce-
narios, states with the lowest excise tax rates and high-
est smoking prevalence would experience the greatest
declines in smoking prevalence. For example, with a
$10 per-pack retail price and no discounts, the smoking
prevalence among West Virginia’s teens, young adults,
and adults =26 years of age could decline by 6.7, 27.7,
and 10.2 percentage points, respectively.

DISCUSSION

Our findings revealed that the three price scenarios
would produce rapid and dramatic declines in smoking
prevalence. Each price intervention would produce
the greatest reductions in smoking prevalence among
young adults aged 18-25 years, which has important
implications for reducing future tobacco-related dis-
ease and death. Given that approximately one in three
smokers is projected to die early of a smoking-related
disease, a $10 per-pack retail price and no discounts
would be expected to avert the early deaths of approxi-
mately 1.5 million U.S. youth and young adults.! Even
a $0.94 per-pack federal cigarette tax increase would be

expected to avert more than 300,000 early deaths, while
reducing geographic disparities in tobacco use, with
the greatest declines in underage smoking occurring
in Kentucky, Mississippi, Missouri, and West Virginia.

Tobacco price increases help reduce smoking-
related health disparities, including among teen and
lower-income smokers.'>!® Calls to state quitlines
increase after cigarette tax increases, and quitlines
improve the chances of quitting success and are effec-
tive with low-income and racially/ethnically diverse
populations.'>! By dedicating a portion of local, state,
and federal tax revenues to tobacco control efforts,
governments at each level can () invest in evidence-
based tobacco prevention efforts and (2) help smok-
ers, who bear the greatest burden of cigarette taxes,
with support and encouragement to quit, including
high-impact media campaigns, tobacco quitlines, and
evidence-based cessation treatment and counseling.
Medicaid enrollees who attempt to quit smoking in
response to a tax increase have an increased chance
of successfully quitting smoking if their state Medicaid
programs cover additional cessation treatments and
remove barriers to coverage.17

Price-discounting promotions increase youths’ pro-
gression from experimentation to established smoking
and undermine smokers’ attempts to quit.'®* The
tobacco industry, which is aware of the inverse rela-
tionship between cigarette prices and smoking, spent
$6.99 billion on cigarette discounts in 2012.%' Internal
industry documents note that “price . . . is the main
driving force for quitting” and that price promotions
target young adults.?** Local tobacco control efforts
have begun to address this issue, beginning with bans
in New York City and Providence, Rhode Island, on the
retail redemption of coupons and multipack discounts.
Courts have since upheld these bans.?*®

Limitations

This study had several limitations. First, the models did
not account for non-cigarette combusted tobacco prod-
ucts (e.g., cigars) because state data were not available
on current use of any combusted tobacco product or
on self-reported prices paid for any combusted tobacco
product. Declines in cigarette smoking prevalence
may not signify declines of the same magnitude in any
combusted tobacco use and smoking-related deaths.
Similarly, the model did not account for potential
increases in dual use of cigarettes and lower-priced
non-combusted tobacco products, including electronic
cigarettes and smokeless tobacco. Second, the model
used 2012/2013 NSDUH smoking prevalence estimates,
which were the latest state representative data by age
group available at the time of analysis and, therefore,
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CIGARETTE PRICE MODELING < 543

did not account for declines that have occurred since
2013. Estimates of smoking prevalence tend to be
higher in NSDUH than in other surveillance systems
because of differing definitions of current smoker;
NSDUH does not require past-30-day smokers to also
report having smoked 100 cigarettes in a lifetime. Thus,
use of NSDUH estimates may have generated larger
declines in smoking prevalence than use of estimates
from other surveys, such as the Behavioral Risk Factor
Survey. Third, the latest available TUS-CPS estimates for
cigarette prices paid did not account for tax increases
or price discounts that occurred since 2011. Finally, the
models did not account for non-price factors proven
to reduce smoking prevalence, such as smoke-free air
laws, high-impact media campaigns, or comprehensive
statewide tobacco-control programs.!

CONCLUSION

Cigarette prices are far below the Surgeon General’s
$10 per-pack retail price target. Raising prices by $0.94
or to $10 per pack, eliminating price discounts, and
dedicating a portion of revenues to evidence-based
tobacco control efforts could substantially reduce ciga-
rette smoking prevalence and smoking-related deaths
among youth, young adults, and older adults.

Terry Pechacek receives unrestricted research funding support
from Pfizer, Inc. (“Diffusion of Tobacco Control Fundamentals to
Other Large Chinese Cities,” Michael Eriksen, Principal Investiga-
tor). The authors thank Nishika Vidanage, MPH, MA, Carter
Consulting Inc., for her contributions to this article.

The findings and conclusions in this article are those of the
authors and do not necessarily represent the official position of
CDC. All data used in this research were secondary, de-identified,
publicly available data. As such, the study was deemed to be
non-human subjects research.
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