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Many traditional channels, such as broad-
cast (ie, television and radio), print, and 
outdoor billboards through which to-

bacco was once promoted have been prohibited in 
many countries. Because retail point-of-sale (POS) 
has remained largely unconstrained, it has become 
a primary environment for the tobacco industry to 
communicate and market its products to consum-
ers. In the United States (US) in 2014, tobacco 
companies spent over $8 billion ($5.86 billion in 
1998 dollars) at POS, accounting for over 95% of 
its marketing expenditures on programs that re-
duce cigarette prices, promotional allowances to 
retailers, and advertising and promotions. These 

expenditures represented a substantial increase in 
tobacco companies’ marketing budget and propor-
tion targeting at POS, compared to $5.4 billion 
spent at POS, accounting for 79% of its marketing 
expenditures in 1998.1 Part of these marketing ex-
penditures went toward contracts with retailers to 
incentivize them to post advertising, provide prod-
uct displays, and give price-related promotion.2-4 
Globally, the tobacco industry spent $10 billion 
US dollars each year on tobacco advertising, pro-
motion and sponsorship, in which POS promotion 
– including price discounts and product giveaways 
accounted for more than 75% of its marketing 
expenditures.5
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POS advertising has been considered an impor-
tant and strategic channel through which the to-
bacco industry utilizes to maintain current users 
and obtain new ones.6,7 Studies show that POS ad-
vertising encourages unplanned purchase, decreas-
es smokers’ chances of cessation, and encourages 
former smokers return to tobacco use by providing 
current and former smokers’ cues of smoking.8-10 
POS advertising also increases the odds of ever 
smoking11,12 and the likelihood of youth initiating 
smoking.13

Article 13 of the WHO Framework Conven-
tion on Tobacco Control (FCTC) requires that all 
party countries must implement a comprehensive 
ban on tobacco advertising, promotion, and spon-
sorship (or restrictions if the comprehensive ban 
violated their constitutional principles).5 As more 
and more countries ratified the WHO FCTC, the 
global population protected by POS advertising 
bans increased significantly. Until 2014, 75 out 
of 180 party countries to the WHO FCTC have 
banned POS cigarette advertising, with approxi-
mately 25% of the world population protected by 
such bans.14

Previous studies have examined the effects of 
POS advertising bans on smoking either by focus-
ing on one specific country, comparing its smoking 
outcomes before and after the ban15 or compar-
ing smoking outcomes from multiple countries 
with and without such ban.16 However, as eco-
nomic conditions and the tobacco control environ-
ment vary by country, the findings from a specific 
country cannot be generalized to other countries. 
In addition, the effect of POS advertising bans is 
likely confounded with the effects of other related 
policies, as the national cigarette advertising bans 
may come concurrent with other tobacco control 
efforts.

In this study, we used the repeated cross-sectional 
data to investigate the associations between POS 
cigarette advertising bans and cigarette smoking 
during 2007-2014. This study built upon existing 
studies by providing a broader scope of evidence 
with global databases, which included the informa-
tion on tobacco control policies for 196 countries 
during 2007-2014, the period where an increasing 
number of countries have ratified the WHO FCTC 
guidelines and implemented POS advertising bans. 
During 2007-2014, whereas some countries imple-

mented such bans, others did not. These variations 
in the implementation of POS advertising bans 
across countries and years allows comparing smok-
ing outcomes between countries with and without 
such bans. Our study focused on adult population 
and provided global evidence on the impacts of 
POS cigarette advertising bans on smoking preva-
lence and cigarette consumption while controlling 
for year and country fixed effects as well as coun-
tries’ economic conditions and the tobacco control 
environments.

METHODS
Data and Measures

Data used in this study came from several sources. 
Data on annual smoking prevalence and per capita 
cigarette consumption were obtained from Euro-
monitor International cigarette and tobacco coun-
try reports. The information on country-level POS 
advertising bans were compiled from the WHO 
MPOWER package, Euromonitor International 
cigarette and tobacco country reports, the ERC 
tobacco country reports, and other online sources. 
The information on countries’ economic condition 
and demographics, such as gross domestic product 
(GDP) per capita, and percent population aged 
15-64 and 65 and over was from the World Bank 
database.

Point-of-sale cigarette advertising bans. We 
gathered the information on the country-level 
POS advertising bans from the WHO MPOW-
ER packages from 2007-2008, 2010, 2012, and 
2014.5,14,17,18 Because the database only provided 
the policy status in the years of 2007-2008, 2010, 
2012, and 2014, we cross-examined Euromonitor 
International cigarette and tobacco country reports, 
ERC tobacco reports, and other online sources to 
identify the implementation years of POS advertis-
ing bans in each country. The dummy variable of 
POS advertising bans was coded as “1” if countries 
reported to have POS advertising bans in the years 
of/after the implementation dates and as “0” for 
the years before these dates.

Smoking prevalence and per capita cigarette 
consumption. The Euromonitor International cig-
arette and tobacco country reports contained the 
information on adult smoking prevalence for 63 
countries during 2007-2014 (Appendix A). Adult 
smokers were defined as daily smokers who are 
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older than the minimum legal cigarette sales age 
in the country.19 Smoking prevalence was captured 
as the percentage of daily smokers among adult 
population.19

The reports also included the information on 
cigarette sales from both retail and illicit trade (in 
sticks). The total amount of cigarette consumption 
in a country was constructed as the sum of retail 
cigarette sales and illicit cigarette sales,20 which were 
the sales for non-duty paid cigarettes, including 
smuggled and counterfeit/fake products.19 Thus, 
per capita cigarette consumption was derived as the 
fraction of total cigarette sales to the number of 
population-aged 15 and over.

Cigarette price. Data on cigarette prices came 
from the WHO MPOWER dataset. The dataset 
contained the information on prices of a 20-ciga-
rette pack of the most sold brand at international 
dollars (constant 2005) in 2007-2008, 2010, 2012, 
and 2014.5,14,17,18 Because cigarette prices were not 
reported in the years of 2009, 2011, and 2013, we 
applied a linear interpolation of cigarette prices 
during the study period to fill out the missing val-
ues in these years.

Countries’ demographics. The World Bank da-
tabase included full information on country-level 
GDP per capita, the number of population aged 15 
and over, percent population aged 15 and 64, and 
percent population aged 65 and over.21 The data-
base measured GDP per capita as gross domestic 
product converted to international dollars using 
purchasing power parity rates and the consumer 
price index.21 Population aged 15-64 and 65-over 
were defined as the fraction of the total population 
that were in the age group 15-64 and 65 and over.21

MPOWER policy index. Since 2008, MPOW-
ER, a policy package to assist countries in achiev-
ing their tobacco control goals was introduced 
and ratified by the WHO Framework Convention 
on Tobacco Control. MPOWER measures used 
6 known tobacco control methods: M (monitor 
tobacco use), P (protect people from smoke), O 
(offer help to quit), W (warn about the dangers 
of tobacco), E (enforce bans on tobacco market-
ing), and R (raise taxes on tobacco).22,23 A score of 
“1” represents no known data or no recent data 
(since 2009) for each policy dimension. To indi-
cate whether a country has missing data in each 
MPOWER measure, we created a categorical vari-

able of missing values of the 6 MPOWER scores. 
A score of 2-4 (for M score) and a score of 2-5 
(for POWER scores) represent the weakest to the 
strongest level of the policies.5 The scores in the 
years of 2009, 2011, and 2013 were not reported 
in the database. Thus, the scores in the previous 
years (2007-2008, 2010, and 2012) were used to 
fill in the missing values in these years, assuming 
that there were no policy changes over the years. 
Alternatively, a linear interpolation of MPOWER 
policy index was applied to fill out the missing val-
ues and yield similar results. To capture the overall 
tobacco control environment in each country, we 
also constructed a composite score that was a sum 
of the 5 MPOWER measures.

Year and country identifiers were used to link the 
datasets and to compile the final analytical sam-
ples. Only observations with non-missing values 
of dependent variables (ie, smoking prevalence and 
cigarette consumption) were included in the final 
samples. Thus, the final smoking prevalence sample 
includes 63 countries or 490 country-year observa-
tions, and the final cigarette consumption sample 
includes 75 countries or 593 country-year observa-
tions (Appendix B). Whereas 49% of countries in 
the smoking prevalence sample were high-income 
countries (with ≥ $12,236 GDP per capita), 51% 
were middle- and low-income countries (with less 
than $12,236 GDP per capita). On the other hand, 
47% of countries in the cigarette consumption 
sample were high-income countries and 53% were 
middle- and low-income countries.

Data Analysis
Main analysis. Because smoking prevalence was 

measured as a proportion variable with values be-
tween 0 and 1, fractional logit regressions,24 a type 
of generalized linear model for bounded outcomes 
between 0 and 1, were employed to examine the 
association between POS advertising bans and 
smoking prevalence. Ordinary least squares (OLS) 
regressions were applied to examine the associa-
tion between POS advertising bans and per capita 
cigarette consumption. All regressions controlled 
for cigarette prices, country-level GDP per capita, 
percent population aged 15-64, percent popula-
tion aged 65 and over, year indicators, and country 
fixed-effects.

Because R score (raising taxes) may be highly 
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correlated with MPOWER cigarette prices, we 
performed 2 model specifications. In model 1, we 
controlled for MPOWER cigarette prices, and the 
composite score as the sum of 5 MPOWE scores, 
capturing the time-variant country-specific tobac-
co control efforts. In model 2, we used R score as 
an alternative price measure, and controlled for the 
composite score as the sum of 6 MPOWER scores. 
Because a score of “1” represents a lack of data, the 
indicator of missing R score was included in the re-
gressions to separate out the effect of missing values 
from the price effect in model 2.

Both year and country fixed-effects were in-
cluded in the models to account for unmeasured 
time-invariant factors and country-specific invari-
ant factors that may affect cigarette smoking. By 
employing the 2-way fixed-effect models, we used 
only within country changes over time of POS 

advertising bans to assess their causal effects on 
smoking prevalence and cigarette consumption. 
Standard errors were clustered at the country lev-
els. All analyses were conducted in Stata v.13.0.1.

The variance inflation factor (VIF) was further 
estimated to examine potential problems of multi-
collinearity in the models controlling for year- and 
country-fixed-effects to evaluate the extent to which 
the country-level variables were correlated with 
POS advertising bans. The multicollinearity may 
yield wrong signs of the estimates. The estimates of 
VIF are 7.21-7.52 for the smoking prevalence sam-
ple and 6.83-7.10 for the cigarette consumption 
sample, which are below 10 – the rule of thumb 
number for high multicollinearity. Thus, multicol-
linearity is not a severe problem here.

Sensitivity analysis. A linear probability model 
was used to estimate the association between POS 

 

 

Figure 1
Percent of Countries Having Point-of-Sale (POS) Advertising Bans in the Smoking Prevalence 

and Cigarette Consumption Samples during 2007-2014
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advertising bans and smoking prevalence, as smok-
ing prevalence was a continuous variable ranging 
from 0 to 100. In addition, because the sources of 
illicit cigarette consumption were not identified 
in Euromonitor International tobacco country re-
ports, raising the concerns on its data accuracy and 
reliability,25 we used legal cigarette consumption 
as an alternative outcome. Furthermore, smoking 
outcomes were measured in the following year in-
stead of the concurrent year of the POS advertising 
bans to ensure the policy took place before smoking 
outcomes. Finally, as a score of “1” represents lack 

of data of each MPOWER policy dimension, we 
excluded the observations with missing MPOWER 
score and used the scores of 2-4 or 2-5 to construct 
the composite score.

RESULTS
Main Analysis

Figure 1 presents a time trend for the proportions 
of countries having POS advertising bans during 
2007-2014 in our final smoking prevalence and 
cigarette consumption samples. The final samples 

Table 1
Summary Statistics (2007-2014)

Samples 
Smoking Prevalence

Sample 
Per Capita Cigarette Consumption 

Sample
Variables Mean SD Mean SD
Smoking Prevalence 0.249 0.079
Per  capita Cigarette Consumption 
(in Thousand Sticks) 1.487 0.888
POS Advertising Bans 0.306 0.461 0.310 0.463
M Score 3.345 0.825 3.204 0.936
Missing M Score 0.020 0.142 0.059 0.236
P Score 2.814 1.245 2.786 1.204
Missing P Score  0.098 0.298 0.094 0.293
O Score  3.837 0.690 3.789 0.761
Missing O Score 0.00 0.00 0.012 0.108
W Score 3.357 0.960 3.251 1.016
Missing W Score 0.00 0.00 0.012 0.108
E Score 3.5 0.932 3.499 0.985
Missing E Score 0.00 0.00 0.012 0.108
R Score 4.065 0.786 3.911 0.934
Missing R Score 0.00 0.00 0.012 0.108
Mpower Price 4.184 2.211 3.934 2.159
GDP per capita 
(in Ten Thousand Dollars) 2.372 1.551 2.268 1.610
Population Aged 15-64 (%) 67.001 3.319 66.665 4.661
Population Aged 65 and Over (%) 12.579 5.426 11.293 5.802
N 490 593
Number of Countries 63 75

Note.
E: Enforce bans on tobacco marketing. GDP: gross domestic product. M: monitor tobacco use. O: Offer help to quit. 
P: protect people from smoke. POS ad: point of sale advertising. R: Raise taxes on tobacco.  SD: standard deviation. 
Sample sizes and country composition are different for smoking prevalence and cigarette consumption analytical 
samples due to data availability. The summary statistics are calculated using all years of 2007-2014. W: Warn about 
the dangers of tobacco.
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were limited to countries with the information 
on smoking prevalence and cigarette consump-
tion during 2007-2014 period. As Figure 1 shows, 
21%-22% of countries had POS advertising bans 
in 2007. The number of countries with POS adver-
tising bans increased over time and reached its peak 
at approximately 40% in 2014 in both samples.

Table 1 reports summary statistics of the depen-
dent and independent variables during the study 
period in the smoking prevalence and cigarette 
consumption samples. Smoking prevalence among 
adults was 25%. The average per capita cigarette 
consumption per year was 1487 sticks, approxi-
mately 75 packs of cigarette per year or 6 packs 
per months. About 30%-31% of the countries in 
the 2 samples had POS advertising bans at some 
point during 2007-2014. The means of MPOW-
ER scores were mainly between 3 and 4, indicat-
ing that some countries implemented the policies 

with a medium strength and some countries imple-
mented the policies with a higher strength. During 
2007-2014, the average price of a 20-cigarette pack 
of the most sold brand at international dollars was 
4 in both the smoking prevalence sample and the 
cigarette consumption sample.

Table 2 contains the estimates of the association 
between POS advertising bans and smoking preva-
lence and cigarette consumption, estimated using 
fractional logit regressions and OLS regressions re-
spectively. Whereas the upper panel contains coef-
ficients of interest, the lower panel shows marginal 
effects of POS advertising bans, price elasticities, 
and income elasticities.

Our models suggest that POS advertising bans 
were associated with a 0.7-0.9 percentage point de-
crease in adult smoking prevalence. However, these 
associations did not reach the statistical significance 
levels in all models.

Table 2
The Association between POS Advertising Bans and Adult Smoking 

Prevalence and Cigarette Consumption
Dependent Variables Adult Smoking Prevalence Cigarette Consumption

Models Model 1 Model 2 Model 1 Model 2

POS Ad Bans -0.038 -0.040 -0.128 -0.154*
[-0.095 0.018] [-0.097 0.016] [-0.269 0.015] [-0.28 -0.029]

Mpower Price -0.026 -0.216**

[-0.059 0.007] [-0.291-0.141]
R Score -0.011 -0.176

[-0.052 0.030] [-0.382 0.031]
GDP per capita  0.012 0.003 0.342** 0.291**

[-0.072 0.095]    [-0.080 0.087] [0.123 0.561] [0.104 0.479]
N 490 496 593 593
Number of Countries 63 63 75 75
Marginal Effect of POS Ad Bans -0.007 -0.007 -0.128 -0.154*

Marginal Effect of Price -0.005 -0.002  -0.216** -0.176
Price Elasticity -0.084 -0.034 -0.571** -0.466
Income Elasticity 0.019 0.01 0.522** 0.444**

* p < .05, ** p < .01

Note.
Confidence intervals (95%) in brackets. Model 1 uses MPOWER cigarette prices. Model 2 uses R score as a measure of 
cigarette prices and controls for an indicator of missing R score. Other covariates in the models are percent population 
aged 15-64, percent population aged 65 and over, the MPOWER composite score, year indicators, and country fixed ef-
fects. Standard errors were clustered at the country levels. The marginal effect of POS ban on smoking prevalence was 
derived from Stata command ‘margins, dydx()’.
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POS advertising bans were significantly associat-
ed with reduced cigarette consumption. Countries 
with POS advertising bans experienced a reduction 
of 128-154 sticks of cigarettes in per capita ciga-
rette consumption per year, compared to countries 
without such bans.

Cigarette prices were associated with reduced 
smoking prevalence and significantly associated 
with reduced cigarette consumption. Price elastic-
ity of smoking prevalence and cigarette consump-
tion is -0.084 and -0.571, reflecting an overall 

price elasticity of cigarette demand of -0.655. This 
implies that a 10% increase in cigarette prices 
was associated with a 6.55% decrease in cigarette 
demand.

Countries’ GDP per capita was not significantly 
associated with smoking prevalence but was sig-
nificantly associated with increased cigarette con-
sumption. The estimates of income elasticity were 
0.444-0.522, indicating that a 10% increase in 
GDP would increase cigarette consumption by 
4.44%-5.22%.

Table 3
Sensitivity Analysis - the Association between POS Advertising Bans and Adult Smoking 

Prevalence and Cigarette Consumption
Dependent Variables Adult Smoking Prevalence Cigarette Consumption

Specifications Linear Probability For 
Smoking Prevalence Analysis

Legal Cigarette Consumption 
as an Alternative Outcome

Exclusion of Missing 
MPOWER Scores

Models Model 2 Model 3 Model 2 Model 3 Model 2 Model 3
POS ad bans -0.007 -0.002 -0.164* -0.119* -0.137* -0.108+

[-0.019 
0.005]

[-0.01 
0.008]

[-0.291 
-0.037]

[-0.23 
-0.005]

[-0.269 
-0.003]

[-0.229 
0.012]

MPOWER Price -0.006+ -0.21*** -0.21***
[-0.01 

0.0003]
[-0.31 
-0.11]

[-0.31 
-0.11]

R Score -0.003 -0.180 -0.168
[-0.012 
0.006]

[-0.393
0.033]

[-0.379 
0.043]

GDP per capita 0.002 0.0005 0.345** 0.26* 0.349** 0.31*
[-0.015 
0.019]

[-0.016 
0.017]

[0.110 
0.579]

[0.06 
0.46]

[0.114 
0.584]

[0.04 
0.57]

N 496 428 593 519 515 444
Number of Countries 63 62 75 75 71 68
Marginal Effect of 
POS Ad Bans -0.007 -0.002 0.164* -0.119+ -0.137* -0.108+

Marginal Effect of 
Price -0.003 -0.006+ -0.180 -0.21*** -0.168 -0.2***

Price Elasticity -0.05 -0.01 -0.476** -0.529*** -0.444 -0.529***
Income Elasticity 0.019 0.005 0.526** 0.397* 0.532** 0.473*

* p < .05, ** p < .01, *** p < .001

Note.
Confidence intervals (95%) in brackets. Model 2 uses R score as a measure of cigarette prices and controls for an 
indicator of missing R score. Model 3 examines the effect of POS advertising bans at time t on smoking prevalence and 
cigarette consumption at time (t+1). The results of Model 1, which uses MPOWER cigarette prices are not represented 
in the table but are very similar to the results of Model 2. Other covariates in the models are percent population aged 
15-64 and percent population aged 65 and over, year indicators, country fixed effects, and the composite MPOWER 
score. Standard errors were clustered at the country levels. The marginal effect of POS ad bans on smoking prevalence 
was derived from Stata command ‘margins, dydx()’.
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Sensitivity Analysis 
Table 3 presents the results of the robustness 

check, which produce results similar to our mod-
els. The results suggest that POS advertising bans 
were associated with reduced smoking prevalence 
and significantly associated with lower cigarette 
consumption (p ≤ .05). Our estimates are robust to 
different specifications.

DISCUSSION
Our study used data from over 60 countries dur-

ing 2007-2014 and provided global evidence on 
the impacts of POS cigarette advertising bans on 
countries’ smoking prevalence and cigarette con-
sumption. About 30% of countries in the samples 
have POS advertising bans at some point during 
the study period. Although POS advertising bans 
did not significantly reduce smoking prevalence, it 
significantly reduced countries’ annual per capita 
cigarette consumption. Our estimates suggest that 
countries with POS advertising bans experienced 
a reduction of 128-154 sticks of cigarette in per 
capita cigarette consumption per year compared to 
countries without such bans. Cigarette prices and 
countries’ GDP per capita were also significantly as-
sociated with reduced cigarette consumption. The 
estimates of price elasticity are -0.571 to -0.466. 
The estimates of income elasticity are 0.444-0.522.

Our estimate of price elasticity for overall ciga-
rette demand was -0.655, with -0.084 from 
smoking prevalence and -0.571 from cigarette con-
sumption. Chaloupka and Warner26 documented 
the price elasticity estimates for overall cigarette 
demand fall within a relatively wide range from 
-0.14 to -1.23, most falling in a narrower range 
from -0.3 to - 0.5. Gallet and List27 conducted a 
meta-analysis from 86 countries and found that 
the price elasticity estimates range from −3.12 to 
+1.41, with a mean of -0.48. Accordingly, our price 
elasticity estimates fall within these suggested rang-
es. Given our price elasticity estimate of -0.655, a 
10% increase in cigarette prices is associated with 
a 6.55% decrease in cigarette consumption. Our 
findings are consistent with previous findings and 
confirm that cigarette price is a significant risk fac-
tor for adult smoking.28,29

Our study has some limitations. First, using the 
aggregate data at the national level did not allow 
us to compare differential effects of POS adver-

tising bans on different demographic subgroups. 
Findings from previous studies suggest that POS 
tobacco advertising targets on communities of 
particular racial, ethnic, and lower socioeconomic 
backgrounds.2,13,14,17,30 Second, smoking preva-
lence is a stock value of initiation and cessation. 
As most of the initiation begins during adolescent 
ages, smoking prevalence among adult population 
describes the status of smoking cessation. There-
fore, the effects of POS advertising bans on adult 
smoking prevalence may be captured through the 
effects on quitting and relapsing of former smok-
ers. By taking into account smoking prevalence as 
a whole, this study cannot separate these 2 effects 
from one another. Thus, future studies may benefit 
from utilizing a longitudinal individual-level data 
to examine the impacts of POS advertising bans on 
smoking cessation and relapse.

Third, the WHO MPOWER packages did not 
provide detailed information on the conditions 
under which a country could report to have POS 
advertising bans. Thus, countries with exceptions 
(eg, for tobacco shops) may not be captured in our 
POS cigarette advertising bans dichotomous vari-
able. Furthermore, several criticisms were raised 
on the data quality for Euromonitor International, 
particularly on its illicit trade data, due to Euro-
monitor’s reliance on tobacco industry intelligence 
for data sources and the unidentified data sources.25 
However, our results from an alternative model, 
only accounting for legal cigarette sales and exclud-
ing the illicit sales, are consistent to findings from 
the main model specification. Lastly, the results 
would be sensitive to which countries are included 
in the analytical datasets. If developing countries 
are more likely than developed countries to be se-
lected into the final sample, the impacts of POS 
advertising bans may be over-estimated, particular-
ly because POS advertising bans could have larger 
effects in developing countries than in developed 
countries.31,32 Our cigarette consumption study 
sample includes 35 high-income countries and 
40 low- and middle-income countries. This lim-
ited sample size would not provide enough power 
to detect the separate impacts of POS advertising 
bans on cigarette smoking in low-, middle-, and 
high-income countries. Despite these factors, our 
results are robust to different specifications and 
consistent with the findings of previous studies. In 
our models, we also captured potential observed 
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and unobserved time and country-specific factors 
that can influence adult smoking.

IMPLICATIONS FOR TOBACCO 
REGULATION

As POS advertising becomes the least regulated 
channel for tobacco marketing, tobacco companies 
increasingly shift their marketing budgets to POS. 
Our study took advantage of international datas-
ets and provided global evidence on the impacts 
of POS cigarette advertising bans on countries’ 
smoking prevalence and cigarette consumption on 
over 60 countries during 2007-2014. Our results 
suggest that POS advertising bans were associated 
with reduced cigarette consumption. Restricting 
cigarette advertisements in the retail environment 
may reduce adult smoking.
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