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Abstract

Introduction: Tobacco control mass media campaigns (MMCs) have been proven to be effective in
reducing tobacco use and in preventing initiation. To support global tobacco control efforts, this paper
estimates the anticipated reductions in smoking prevalence and in smoking-attributable deaths averted as
a result of MMCs in high-income countries and in low- and middle-income countries, in the presence and
in the absence of other anti-smoking policies.

Methods: The estimated MMC effect sizes were drawn from a literature review and previous estimations.
They were then modeled using the Abridged SimSmoke model for six prototypical low-, middle- and
high-income countries with a population of 10 million each to calculate smoking-related deaths averted.

Results: For high-income countries, we estimate a short-term (five years) relative reduction in smoking
prevalence of 6% and a long-term (40 years) relative reduction of 7.5%; for middle-income countries, an 8%
prevalence reduction in the short term and 10% long term; and, for low-income countries, a 10% short-term
prevalence reduction and 12.5% long-term prevalence reduction. Of the smokers alive today, we predict
that in the long term (40 years) there would be 93,750 (62,500-125,000) fewer deaths in a prototypical
high-income country with a population of 10 million; the corresponding number of deaths averted would
be 150,000 (37,500-187,500), and 187,500 (37,500-281,250) in a prototypical middle-income and low-income
country, respectively, as a result of MMCs. With strong synergistic policies, 96,952 (63,567-131,405) deaths
would be averted in a prototypical high-income country with a population of 10 million; the corresponding
number of deaths averted would be 157,181(38,398-200,963), and 195,134 (38,263-298,427) in a prototypical
middle-income and low-income country, respectively, as a result of MMCs

Conclusion: MMCs substantially reduce smoking
prevalence and can avert smoking-related deaths
independently and when implemented with other
anti-tobacco policies. We found these effects to
be stronger in low- and middle-income countries
where the tobacco epidemic is in an earlier

stage. This paper provides critical information to
policymakers on the benefits of investments in
MMCs, particularly in resource-limited countries.

On the set of the adaptable “Coughing Up Disease” public service annoucement.



Introduction

Globally, smoking is responsible for at least 7 million deaths per year (1). The World Health Organization
(WHO) Framework Convention on Tobacco Control (FCTC) and its accompanying technical package of
proven interventions, the MPOWER package, seek to reduce this health burden (2-5). MPOWER includes
the following six policy interventions: Monitor tobacco use and prevention policies, Protect people from
tobacco smoke, Offer help to quit tobacco use, Warn about the dangers of tobacco, Enforce bans on
tobacco advertising, promotion and sponsorship, and Raise taxes on tobacco. The fourth MPOWER policy,
Warn about the dangers of tobacco, was originally focused on health warnings on tobacco packaging, but
WHO expanded the definition in more recent reports to include mass media campaigns (MMCs) (3, 4).

There is a significant body of evidence on the effectiveness of MMCs in reducing smoking. A number of
reviews have found that tobacco control MMCs not only reduce tobacco prevalence but also prevent its
uptake in both high-income countries and in low- and middle-income countries (6, 7). In addition, MMCs can
be highly cost-effective, including in low- and middle-income countries (8, 9). Thus, tobacco control MMCs,
along with other MPOWER policies, offer countries a means of effectively reducing tobacco prevalence and
achieving the globally stated goal of a 30% relative reduction of tobacco consumption by 2025 (10).

To effectively implement MMCs, as part of the MPOWER package, countries must have the ability to plan
and project what can be achieved in the near and in the longer term. Previous research has suggested that
the magnitude of effect of each MPOWER measure varies, depending largely on policy implementation (17).
To help policymakers make decisions on MMCs, an understanding of what MMCs can achieve in the short
and longer term, alone and in combination with other MPOWER policies, is necessary.

The Abridged SimSmoke model is a tobacco control simulation model, based on the original SimSmoke
Tobacco Control Policy Model, and can estimate the impact of the MPOWER policies on smoking
prevalence and smoking-attributable deaths. Details of the model and its development, including its
abridgment, are presented in previous publications (12-14). It has thus far been applied in more than 30
countries and 10 states within the United States (13, 15-18). By estimating projected prevalence reductions
and smoking-related deaths averted, the Abridged SimSmoke model offers decision-makers a way of
estimating the impact of MPOWER policies and a means of developing effective plans.

This report describes the application of Abridged SimSmoke to estimate the impact of MMCs on smoking
rates and smoking-attributable deaths. To estimate impacts in low-, middle- and high-income countries,
the model was applied to prototypes of countries at varying levels of economic progress, as described

in greater detail below. Finally, by considering the effect of MMCs alone and in combination with other
MPOWER policies, this study sought to guide decision-making on the impact of MMCs in low-, middle- and
high-income countries.



Methods

Study Approach

To estimate the impact of MPOWER policies, the Abridged SimSmoke model uses policy effect size
estimates that are based on literature reviews, the advice of expert panels, and model validation (11, 13,
15,17,19). Thus, in the first stage of this study, a review of all published studies on the impact of tobacco
control MMCs was conducted to inform the estimation of effect sizes of MMCs on smoking cessation and
prevalence. Specifically, the observed range in reductions in smoking prevalence as a result of MMCs was
combined with the aforementioned and previously published expert panel advice and model validation.
These were applied in the Abridged SimSmoke model for six prototypical countries: two each for low-,
middle- and high-income countries, one in each category representing countries where anti-tobacco
policies have been implemented and one in each category where this is not the case.

Estimating Prevalence Reductions

To compile the effect sizes from a literature review, all publications describing the impact of tobacco
control MMCs were identified from online databases, such as PubMed, and the reference lists within
review articles. Inclusion criteria included all scientific literature on MMCs published through Nov. 30, 2015.
The search terms were as follows: (“cigarette” OR “smoking” OR “tobacco control”) AND (“mass media”
OR “television” OR “radio” OR “campaign” OR “communication”) AND (“effectiveness” OR “evaluation” OR
“impact”). The findings of the literature review were then compiled systematically in tables that identified
tobacco behavioral outcome: initiation, cessation, prevalence or quantity smoked (see Appendix 1, Tables
i, il and iii.) Studies were excluded if none of these outcomes were reported. Studies that either did not
have a baseline for comparison or a comparison/control group within the study were also excluded.
Studies that were based on qualitative methods were excluded. From these studies, the effect sizes of
MMCs in low-, middle- and high-income countries were deduced as a percentage reduction in smoking
prevalence, and dependent on whether the nation was a low-, middle- or high-income nation, which
indicates the stage of the tobacco epidemic (20). As per the protocol of the Abridged SimSmoke model,
these were then further combined with results from previous reviews, and advice of expert panels and
model validation. The final effect sizes were then applied in the model.

Modeling the Effects of Policies: Abridged SimSmoke simulation model

Abridged SimSmoke uses data from a single year to project short-term (five-year) and long-term (40-year)
effects on smoking prevalence. Detailed descriptions of the model are available in previous publications
(11,13,15,17,19). In brief, first, the number of smokers, for both genders, is obtained by multiplying the
respective smoking prevalence by the corresponding population size. The number of deaths attributable
to smoking is determined using a formula based on the relative risks of smoking (21). The number of deaths
averted is calculated by applying the estimate that 50% of smokers would die prematurely due to smoking
(21). Based on the complete SimSmoke, a long-term multiplier is estimated for each policy as the ratio of
the relative change in prevalence (after 40 years) to the relative change in short-term prevalence (after five
years). We apply the relevant policy effect sizes to the number of smokers to calculate the reduction in
smokers and deaths as result of a specific policy or group of policies.
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For this study, we applied Abridged SimSmoke to
develop six prototypical models: two models each for
low-, middle- and high-income countries. The models
distinguish countries with strong tobacco control policies
from those with weak tobacco control policies. The
countries with strong tobacco control include those that
have implemented complete smoke-free air policies,
strong health warnings and complete cessation treatment
policies, while those weak in tobacco control are those
that have none of these policies. For each model, we
assume a population of 10 million and used prevalence
estimates based on current tobacco rates, e.g., 34.6%

in India, 36.1% in Indonesia, 28.1% in China (22-24). We
assume an average prevalence of 30% in the low- and
middle-income countries and 25% in high-income
countries. However, the models can easily be modified to
substitute alternative smoking rates and population sizes.
Model parameters are shown in Table 1.

On the set of the adaptable “What Damage Will This Cigarette Do?”
public service announcement.



Results

Estimated Prevalence Reductions from MMCs

High-Income Countries. Studies from high-income countries, including the United States, tended to show
relative reductions in smoking prevalence of 5% to 6% (see Appendix, table i.) Earlier studies tended to
find greater effects than the later ones. Relative reductions in more recent studies such as those from the
United States were around 3% to 4%. Effects on youth and minority groups were consistent.

A group of studies also described total tobacco control campaign expenditures (see Appendix, table ii).
Although those expenditures include programs such as local support, school education, and cessation
treatment programs, MMCs usually command a much larger share of expenditures than these other
programs. Therefore, these studies provide a useful range of the potential impact of MMCs on smoking
outcomes. The studies to date have focused on differences in smoking prevalence across the United
States. In summary, two studies on the effect of tobacco control campaign expenditures across states in
the U.S. found reductions in smoking prevalence of between 5% and 20% associated with tobacco control
programs, and three studies found effects in the same range among youth and young adults (25-29). Studies
for California, New York, and Washington obtained consistent results, and two separate studies also found
strong impacts for cessation (30-33). While the reductions in these studies may be partially explained by
policies not explicitly captured in the estimation equations, the literature provides consistent evidence
that MMCs, especially as part of larger programs, are effective in changing smoking behaviors.

In conclusion, drawing from this research from high-income countries, and combined with earlier expert
panel advice and published data, we estimate that the effect of a high-level MMC (defined as more than
$0.50 spending per capita) on smoking prevalence relative to no campaign is a 6% reduction in short-term
smoking prevalence. If MMCs are sustained according to international best practices, we estimate a 7.5%
long-term reduction, through a continuing effect on initiation and cessation. In light of the uncertainty, we
estimate credible ranges of the effect size from 4% to 8% in the short term and 5% to 10% in the long term.
These estimates of reduction in prevalence are presented in Table 2.

Low- and Middle-Income Countries. While most evidence is for high-income countries, an increasing
number of studies in recent years have been conducted for low- and middle-income countries. Studies
are summarized in Appendix 1, table iii. While there are fewer studies from low- and middle-income
countries, and therefore greater uncertainty about the effect of MMCs in those settings, studies find
roughly similar — if not greater (e.g., Higashi et al., 2011) - results in low- and middle-income countries as in
high-income countries on the effect of MMCs on quitting behaviors. On the basis of the findings from the
review, for middle-income countries we attribute an 8% (range 2%-10%) prevalence reduction in the short
term and 10% (2.5%-12.5%) in the long term. The credible ranges have been increased to reflect the added
uncertainty from having fewer studies. Based on the results for the U.S. and other high-income countries
in the early stages of tobacco control, and the potential to reverse the increase in smoking prevalence

as countries move from low- to middle-income status, the estimated effects are greater for low-income
countries than for middle-income countries: a 10% (with range 2%-15%) short-term effect size and 12.5%
(2.5%-18.8%) long-term effect size. These estimates are presented in Table 2.
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Sunita Tomar,
whose story
was featured
in smokeless
tobacco
campaigns
across India.

Estimating Synergies of MMCs with Other Policies. Estimates of synergies between MMCs and other
tobacco control policies were derived from expert advice and previous studies that have examined
interactions between MMCs and health warnings, cessation treatment policies, and smoke-free air laws (13,
15-18). While the studies do not report a precise effect size for the interaction between MMCs and other
policies, the literature indicates that MMCs do yield additional benefits if implemented along with smoke-
free air laws, health warnings and cessation treatment policies, especially smoking cessation phone lines.
In particular, studies indicate synergies with smoke-free air laws and health warnings in low- and middle-
income countries. We also incorporate synergies by increasing the effectiveness of cessation treatment,
smoke-free air laws, and large graphic health warnings on packages. When these policies accompany a
media campaign, effect size is increased 20% (range 10%-30%) (Table 1), for complete cessation treatment
policies and smoke-free laws in low-, middle and high-income countries; and 10% (range 5%-20%, Table 1)
for graphic health warnings in low-, middle and high-income countries, respectively.

Abridged SimSmoke Model Results

Table 2 presents the results of the Abridged SimSmoke simulation model for low-, middle-, and high-
income countries, each with a population of 10 million and differentiated by the existence of other
tobacco policies. For a prototype low-income country of 10 million people with a 30% (combined male
and female) prevalence, we project a reduction in smoking prevalence in the short term of 10% (range
2%-15%) in the absence of other policies, with the reduction increasing to 12.5% (2.5%-18.8%) over the

long term. In the long term and in the absence of other policies in a prototype low-income country, of the
smokers alive today, we predict 187,500 (37,500-281,250) fewer deaths attributable to smoking as a result
of the MMC. With strong smoke-free air laws, cessation treatment programs, and health warnings, the
short-term reduction is 10.3% (2.0%-15.9%), the long-term impact increases to 13% (2.6%-19.9%), and 195,134
(38,263-298,427) deaths averted in a low-income country.

For a prototype middle-income country with a population of 10 million with 30% prevalence, the
reduction in smoking prevalence in the short term, in the absence of other policies, is 8% (range 2%-10%),
increasing to 10.0% (2.5%-12.5%) over the long term. In the long term and in the absence of other policies,
of the smokers alive today, we predict 150,000 (37,500-187,500) fewer deaths as a result of the MMC in a
prototype middle-income country. With strong smoke-free air laws, cessation treatment programs, and
health warnings, the short-term reduction is 8.3% (2%-10.7%), which is increased to 10.5% (2.6%-13.4%) in
the long term, with 157,181(38,398-200,963) deaths averted.

For a prototype high-income country with a population of 10 million with 25% prevalence, the reduction

in smoking prevalence in the short term, in the absence of other policies, is 6% (range 4%-8%) increasing
to 7.5% (5%-10%) over the long term, in the absence of other policies. In the long term and in the absence
of other policies, of the smokers alive today, we predict 93,750 (62,500-125,000) fewer deaths as a result
of the MMC. With strong smoke-free air laws, cessation treatment programs and health warnings, the
reduction in smoking prevalence in the short term is 6.1% (range 4.1%-8.4%), increasing to 7.8% (5.1%-10.5%)
over the long term. Of the smokers alive today, we predict 96,952 (63,567-131,405) fewer deaths as a result
of the MMCs in a high-income country.



Discussion

Based on the findings from the literature review and consistent with previous research (34, 35), we
estimate a short-term relative reduction in prevalence of 6% and a long-term relative reduction of 7.5%
for high-income countries. While there was less information for low- and middle-income countries, those
studies that existed tended to find strong effects of MMCs. These relatively strong effects mirror the
strong effects found in earlier studies of high-income countries when tobacco use was growing. They also
suggest the importance of media reach of MMCs in low- and middle-income countries. These findings
suggest that low- and middle-income countries, which tend to be earlier in the tobacco epidemic, may
expect stronger effects from MMCs (20). Based on this information, we suggest greater effects of MMCs in
low- and middle-income countries than in high-income countries in reducing smoking. For middle-income
countries we attribute an 8% (range 2%-10%) prevalence reduction in the short term and 10% (2.5%-
12.5%) in the long term. The estimated effects are greater for low-income countries than middle-income
countries: a 10% (with range 2%-15%) short-term prevalence reduction and 12.5% (2.5%-18.8%) long-term
prevalence reduction.

In terms of smoking-attributable deaths averted, for a prototype high-income country, in the long term

and in the absence of other policies, of the smokers alive today, we predict 93,750 (62,500-125,000)

fewer deaths as a result of the MMC in a population of 10 million, or 9.3% fewer premature deaths in the
population. With strong smoke-free air laws, cessation treatment programs, and health warnings, the
reduction in smoking prevalence in the short termis 6.1% (range 4.1%-8.4%), increasing to 7.8% (5.1%-10.5%)
over the long term. Of the smokers alive today, we predict 96,952 (63,567-131,405) fewer deaths as a result
of the MMCs in a high-income country with a population of 10 million, or 9.6% fewer premature deaths. For
a prototype middle-income country, in the long term and in the absence of other policies, of the smokers
alive today, we predict 150,000 (37,500-187,500) fewer deaths as a result of the MMC, or 15% fewer
premature deaths. With strong smoke-free air laws, cessation treatment programs, and health warnings, the
short-term reduction is 8.3% (2%-10.7%), which is increased to 10.5% (2.6%-13.4%), in the long term, with
157,181(38,398-200,963) deaths averted. For a prototype low-income country, in the long term and in the
absence of other policies, of the smokers alive today, we predict 187,500 (37,500-281,250) fewer deaths
attributable to smoking as a result of the MMC. With strong smoke-free air laws, cessation treatment
programs, and health warnings, the short-term reduction is 10.3% (2.0%-15.9%), the long-term impact
increases to 13% (2.6%-19.9%), and 195,134 (38,263-298,427) deaths averted in a prototype low-income
country, or almost 20% fewer premature deaths in a population of 10 million.

This study thus demonstrates the benefits to countries, particularly low- and middle-income countries, in
implementing MMCs, alone or in combination with other tobacco control policies. Although the results
presented here were modeled on prototypes of low-, middle and high-income countries, the model
lends itself to more specific application to estimate precise country-level impact. Our model can be
applied to other countries by adjusting the population size and smoking rates and taking into account the
extent of media campaigns currently in existence. Abridged SimSmoke is also available to incorporate the
effect of simultaneously implementing other policies, such as a tax increase or smoke-free air law. Future
applications of this research may consider this direction.
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There are a few limitations to this study that must be noted. In some low- and middle-
income countries, mass media may not be able to reach the entire population completely,
in particular those in rural areas. For that population, other communication approaches,
including interpersonal communication and community-based outreach, may be needed.
In addition, this review focuses on the impact of MMCs on smoking cessation but not on
other tobacco products, such as smokeless tobacco and shisha, which are commonly used
in many low- and middle-income countries. In general, MMCs and impact evaluations of the
effect of the MMCs on the prevalence of these products is needed.

In conclusion, our study focused on the effect of MMCs on smoking prevalence and
showed potential gains in terms of reduced smoking-attributable deaths. Results suggest
that MMCs play an important role both in reducing smoking and in reducing smoking-
attributable morbidity and mortality. Although not accounted for in this model, there

are additional benefits from MMCS. In particular, they may also play an important role in
reducing morbidity and mortality due to secondhand smoke by informing the population of
the risks and suggesting bans on smoking in the home, and in reducing smoking-attributable
maternal and child health outcomes such as preterm birth, low birth weight and sudden
infant death syndrome (SIDS), by informing pregnant women about the harms of smoking.

In sum, we have provided a model to analyze the effectiveness of MMCs and found them
to be beneficial in the short and long term. By presenting the shorter- and longer-term gains
in different scenarios and settings, our study enables decision-makers to consider MMCs
as an important component in a comprehensive approach to tobacco control, and more

generally in promoting the public health of the population.

Parents of Robby Indra Wahyuda
mourning the loss of their son,
who died of laryngeal cancer.




Appendix

Table 1

Model Parameters and Model Results for Prototypical Low-, Middle- and High-Income Countries

Country Prototype LIC MIC HIC
Population 10,000,000 10,000,000 10,000,000
Smoking prevalence 30% 30% 25%

Background parameters Employment rate 95% 95% 95%
% Employed in agriculture 40% 20% 5%
Assumed risk (HIC=100%) 100% 100% 100%
Smoke-free air laws 9.6% 1.3% 8.4%
C tion treat t 2.2% 2.9% 2.3%

Short-term effects of essation treatmen

policies alone Health warnings 4.0% 4.0% 2.0%
Media campaigns 10.0% 8.0% 6.0%
Smoke-free air laws 12.0% 14.2% 10.5%
C tion treat t 4.3% 5.8% 4.6%

Long-term effects of essation treatmen

policies alone Health warnings 8.0% 8.0% 4.0%
Media campaigns 12.5% 10.0% 7.5%
Smoke-free air laws 20% 20% 20%

Synergistic effects

(% increase in above effects when Cessation treatment 20% 20% 20%

implemented with media campaigns)
Health warnings 10% 10% 10%




Table 2

Model Results for Prototypical Countries of 10 Million Inhabitants

10

Country Prototype LIC MIC HIC
Best 10.0% 8.0% 6.0%
Short-terr.n.reductlon in smoking prevalence Lower 2 0% 2 0% 4.0%
(no other policies)
Upper 15.0% 10.0% 8.0%
Best 12.5% 10.0% 7.5%
Long-term reductlon in smoking prevalence Lower 2 5% 2 5% £ 0%
(no other policies)
Upper 18.8% 12.5% 10.0%
. . Best 187,500 150,000 93,750
Long-term smoking-attributable deaths
averted Lower 37,500 37,500 62,500
(no other policies)
Upper 281,250 187,500 125,000
o ] Best 10.3% 8.3% 6.1%
Short-term reduction in smoking prevalence
(strong smoke-free air, cessation treatment and health Lower 2.0% 2.0% 41%
warning policies)
Upper 15.9% 10.7% 8.4%
o _ Best 13.0% 105% 7.8%
Long-term reduction in smoking prevalence
(strong smoke-free air, cessation treatment and health Lower 26% 2.6% 5.1%
warning policies)
Upper 19.9% 13.4% 10.5%
Long-term smoking-attributable deaths Best 195,134 157,181 96,952
averted , , Lower 38,263 38,398 63,567
(strong smoke-free air, cessation treatment and health
warning policies) Upper 298,427 200,963 131,405
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