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Abstract

 Introduction—The WHO established the MPOWER policy package to boost the 

implementation of the WHO Framework Convention for Tobacco Control (WHO FCTC) in 2008 

and to provide practical guidance on policies effective at reducing smoking rates. An easily 

applied Abridged SimSmoke was developed to help countries gauge the effect of these policies 

using data from the WHO MPOWER/WHO Report (MPOWER Report) and is applied to four 

Eastern Mediterranean countries.

 Methods—The number of smokers in a country is calculated using the country’s smoking 

prevalence and population. Policy effect sizes, based on previously validated SimSmoke models, 

are applied to the smoker populations to determine the reduction in the number of smokers 

resulting from implementing policies. The number of smoking-attributable deaths is derived based 

on findings that half of those smokers alive today will die from smoking.

 Results—Within 40 years, implementing the complete set of MPOWER policies is projected 

to reduce smoking prevalence by 29% (range 15%, 41%) and avert almost 1 (range 0.5, 1.4) 

million deaths in Egypt, reduce smoking prevalence by 52% (range 36%, 66%) and avert 156 000 

(106 000, 196 000) deaths in Lebanon, reduce smoking prevalence by 56% (range 40%, 69%) and 

avert 3.5 (range 2.5, 4.3) million deaths in Pakistan, and reduce smoking prevalence by 37% 

(range 21%, 51%) and avert 245 000 (range 138 000, 334 000) deaths in Tunisia.

 Conclusions—The Abridged SimSmoke model has been used to show the number of deaths 

from smoking and how MPOWER policies can be used to reach the WHO non-communicable 

deaths voluntary target for cigarette use reduction in four countries.
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 INTRODUCTION

Smoking is globally responsible for at least 8 million non-communicable deaths (NCD) per 

year.1 To reduce NCD, the WHO, as part of its global NCD agenda, set a voluntary target to 

reduce smoking rates by 30% by 2025.2

The WHO provides technical guidance to help countries reach these goals by fully 

implementing the WHO Framework Convention for Tobacco Control (WHO FCTC) and, to 

fulfil this commitment, a policy package that focuses on selected demand side measures 

under the name of MPOWER was launched in 2008.3 This package includes: 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 magnitude of the effect of each MPOWER policy on smokers varies and depends on the 

policies implemented at a country level, how these are implemented, and the policies that 

were previously in effect.4 To achieve the target of 30% reduction in smoking rates set by 

WHO and its Member States, policymakers will need to know the impact of each MPOWER 

policy individually and in various combinations. The complete SimSmoke model requires a 

large scale survey of tobacco use to measure smoking prevalence by age and gender, and to 

develop initiation rates and cessation rates by age and gender. Many countries, especially 

low-income and middle-income nations not actively implementing tobacco control policies, 

do not have the necessary data. In addition, expertise is required to calibrate and validate the 

model.

In a previous application5 we developed a simplified form of SimSmoke to evaluate country-

level reductions in smoking-related deaths from implementing target MPOWER policies 

between 2007 and 2010. In this paper, we present a new form of the model, Abridged 
SimSmoke, designed to project the effect of newly implemented policies. The data 

requirements are less than for SimSmoke and parallel to the data collected for the biennial 

WHO MPOWER/WHO Report on the Global Tobacco Epidemic6 that focuses on measuring 

the MPOWER policies implemented in all WHO Member States. Abridged SimSmoke does 

not have the same data requirements, nor require the same level of expertise.

Abridged SimSmoke is developed in Excel so that it is user-friendly and transparent. Like 

the complete SimSmoke, Abridged SimSmoke projects changes in smoking prevalence and 

smoking-attributable deaths resulting from the implementation of required MPOWER 

policies (individually and in combination). As such, the model can be used to develop a 

strategy for reducing smoking prevalence to its target level.

In this paper, the model is described and applied to four countries in the WHO Eastern 

Mediterranean Region, chosen based on the availability of data, population size and high-

smoking rates. This region generally has high-smoking rates, especially among men, and the 

countries have not reached the required levels for each of the MPOWER policies.
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 METHODS

Abridged SimSmoke relies on three central components to make predictions: population 

size, smoking prevalence and policy modules (figure 1). Using formulas similar to those in 

SimSmoke, each policy module may reduce smoking prevalence. Unlike the complete 

SimSmoke, Abridged SimSmoke uses a single year to project short-term (5 years) and long-

term (40 years) effects. Based on the effects of individual or combined policies on smoking 

prevalence, the model predicts a reduction in the number of smokers as a result of those 

policies which, in turn, is used to predict an effect on smoking-attributable deaths.

 Smokers and smoking-attributable deaths

First, the number of smokers, by gender, is obtained by multiplying the respective smoking 

prevalence and the corresponding population size. Applying the relevant policy effect sizes 

to the number of smokers, as described in the next section, we then calculate the reduction in 

smokers as a result of a specific policy or group of policies.

The number of deaths attributable to smoking is determined with a formula based on the 

relative risks of smoking. Doll et al8 concluded that “half of all regular cigarette smokers 

will eventually be killed by their habit.” The number of deaths averted for each country is 

calculated by applying the estimate that 50% of smokers will die prematurely due to 

smoking. Since studies find that low-income and middle-income countries (LMICs) have 

lower relative mortality risks, we multiply the smoking-attributable death estimates by 0.65 

based on studies for South Korea and Taiwan.910

 Policy effect sizes

Abridged SimSmoke uses SimSmoke policy effect size estimates which are based on 

literature reviews,4 the advice of expert panels and model validation.11–17 For each policy, 

the effect size is applied as a percentage reduction in smoking prevalence. For LMICs the 

effect size is adjusted by a health-awareness adjustor (Aware >1 in LMIC, and Aware=1 in 

high-income countries (HICs), reflecting the ability of non-price policies to affect health 

awareness) and an urban adjustor, measured as (1–employed in agriculture), reflecting the 

ability of these policies to influence a population. Using 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 5 years). This method is applied to the 

MPOWER policies. These policies are described and their effect sizes listed in table 1, with 

upper and lower bound ranges provided in terms of percentage increases and reductions in 

effect size. The bounds are based on the range of results in the better evaluation studies for 

each policy, as applied in previous SimSmoke analyses.1214

Three types of smoke-free air policies (as applied to work-sites, restaurants and bars and 

other public places) are included in Abridged SimSmoke, with the effect of worksite bans 

further distinguished by their stringency: (1) partial, as designated by a ban in two of the 

three following types of facilities: health, university and government facilities, (2) a ban in 

indoor offices only, and (3) a ban in all indoor workplaces. The effects are halved in the 

absence of publicity (based on tobacco control campaign spending as described below) and 
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complete enforcement (an index based on MPOWER reports from 1 to 10, where 

10=complete enforcement).

MPOWER cessation treatment has three subpolicies: pharmacotherapy (PT) availability, 

financial coverage of treatments, and quit lines. The PT availability subpolicy examines 

whether nicotine replacement treatment (NRT), and bupropion and varenicline are available, 

as well as their accessibility. Financial coverage distinguishes the provision of cessation 

treatments in primary care facilities, hospitals, health professionals’ offices, community and 

other locations. Quit lines reflect the presence of a national quit line.

The category health warnings on packs has four levels: no policy, a minimal policy (<30% of 

the principal display area of the pack), a moderate policy (a warning that covers at least 30% 

of the principal display area of the pack, and meets 1–7 of the seven pack warning criteria 

outlined in MPOWER) and a complete policy (a warning that covers at least 50% of the 

principal display area of the pack and includes all seven-pack warning criteria, including 

graphic warnings, as well as a ban on deceitful terms). An additional educational policy 

involves media campaigns, based on the existence of a media campaign and the funding 

levels specified for tobacco control campaigns.

Four levels of marketing restriction policies are designated: none, minimal, moderate and 

comprehensive restrictions. These include restrictions on advertising as well as marketing 

practices such as branding and sponsorship. For marketing restrictions, no enforcement will 

reduce the impact of the policy by half.

Cigarettes taxation affects cigarette price which, in turn, influences cigarette use. Taxes are 

specified as a percent of the retail cigarette price. In accordance with MPOWER policies, we 

consider the effect of increasing excise taxes (including ad valorem taxes or specific (per 

unit) taxes directly on cigarettes) to 75% of price. The value added tax (VAT) applies to all 

goods, not just cigarettes, but amplifies the effect of an excise tax on cigarette price. The 

change in excise taxes is first translated into the implied percentage change in price. The 

prevalence elasticity is applied to the percentage change in price to obtain the percentage 

change in prevalence.

The effect of combined policies is calculated with all policies reaching their MPOWER 

targets. The effects are proportionally (ie, multiplicatively) reduced for each additional 

policy. Thereby, relatively conservative assumptions are made about the effects of combined 

policies (eg, some overlapping effects), and the overall effect is bounded between zero and 

one.

However, synergies are built into the model through media campaigns that enhance the 

effect of smoke-free air laws and cessation treatment policies.

 Data

Four countries in the Eastern Mediterranean region were chosen based on data availability, 

size and to reflect different tobacco use behaviours. Egypt and Tunisia are middle-income 

countries with high-smoking rates for males and low rates for females. Pakistan also has 
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relatively high-smoking rates for males, but is a low-income country. Lebanon is a middle-

income country with high-smoking rates for both males and females.

We used country-level data on smoking prevalence from the most recent nationally 

representative survey on smoking prevalence, collected as part of the MPOWER report 

population data for 2010 from the United Nations18 by age and gender and policy data from 

MPOWER reports.6 We used the 2013 MPOWER report for the policy level, but checked 

earlier reports (including the 2008 report) for recent changes in policy. We use World Fact 

book19 data on the percent of the population employed in agriculture to calculate the urban 

adjustor and on income to determine whether the country is high, medium or low income. 

Sources are presented in table 2.

 RESULTS

The results of each country’s model are presented in tables 3–6. The tables first present the 

initial levels for smoking prevalence (by gender) and the total number of smokers. The final 

column shows deaths adjusted to reflect low-income/middle-income status of all four 

countries. Next, the tables show the effects of each policy individually and in combination. 

The effects are short-term and long-term percentage reductions in smoking prevalence and 

the long-term effects on the number of smokers and adjusted smoking-attributable deaths.

 Egypt

According to the 2013 MPOWER report, Egypt had weak worksite laws, no bans in 

restaurants or bars, minimal smoking cessation coverage in health treatment centres, a low-

level media campaign and a partial marketing ban. Health warnings on packs meet 

MPOWER requirements. Excise cigarette taxes are at 72.5% with no VAT. The Egypt model 

uses the 2009 Global Adult Tobacco Survey, which indicated that 37.7% of men and 0.5% of 

women smoked cigarettes, from which the model estimates almost 3.4 million premature 

(adjusted) deaths of cigarette smokers alive in 2010.

In the short term, smoking prevalence would be reduced by 9% from well-enforced, 

comprehensive smoke-free air laws, 5.5% from a high-level media campaign, 4% from a 

well-enforced comprehensive marketing ban, 3% from a well-publicised and comprehensive 

cessation policy, and 2% from increasing excise taxes from 72.5% to 75%. With the 

complete set of policies implemented, the model projects that smoking prevalence would be 

reduced by 21% in 5 years. In the long term (40 years), the model calculated (with the upper 

and lower bound in parentheses) a 29% (15%, 41%) reduction in smoking prevalence within 

40 years, averting almost 1 (0.5, 1.4) million deaths.

 Lebanon

Lebanon has relatively strong worksite laws, moderate smoking cessation coverage in health 

treatment centres, a low-level media campaign, non-graphic health warnings, a partial 

marketing ban, and excise taxes at 33% with a 9% VAT. Based on the nationwide 2010 

Lebanese National Tobacco Programme Survey, the current tobacco smoking prevalence for 

those of age 25–65 is 45.1% for males and 29.1% for females. For cigarette smokers of age 
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25 and above, nearly 300 000 premature adjusted deaths of the smokers alive in 2010 are 

projected.

In 5 years, Abridged SimSmoke projects that smoking prevalence would be reduced 18% by 

increasing excise taxes from 33% to 75%, 5.5% from a high-level media campaign, 4% by 

implementing comprehensive smoke-free air laws, 4% from a comprehensive marketing ban 

with enforcement, 3% from a well-publicised and comprehensive cessation policy and 2% 

from stronger health warnings. With all MPOWER policies fully implemented, the model 

projects that smoking prevalence would decrease by 32% in 5 years and by 52% (36%, 66%) 

and avert 156 000 (106 000, 196 000) deaths within 40 years.

 Pakistan

Most public places in Pakistan had smoke-free laws, but minimal enforcement, smoking 

cessation coverage was minimal, a low-level media campaign, moderately strong health 

warnings and a partial marketing ban. Of the 60% of the retail price that is the tax 

component, 14% is VAT and 46% is excise tax. Based on the nationwide 2003 Pakistan 

World Health Survey, 32.4% of men and 5.5% of women smoked tobacco.

The model projects nearly 6.3 million premature deaths of the smokers alive in 2010.

In 5 years, Abridged SimSmoke projects that smoking prevalence would be reduced 20% by 

increasing excise cigarette taxes, 9% from a comprehensive marketing ban from 

enforcement, 5.5% from a high-level media campaign, 2% from a well-publicised and 

comprehensive cessation policy, 2% from strong health warnings and 3% by implementing 

comprehensive smoke-free air laws. With the stronger set of policies consistent with 

MPOWER requirements, the model projects that smoking prevalence would be reduced by 

35% within 5 years, and by 56% (40%, 69%) and avert 3.5 (2.5, 4.3) million deaths within 

40 years.

 Tunisia

In Tunisia, smoking is allowed in separate areas, there is minimal smoking cessation 

coverage, a low-level media campaign, weak health warnings, a partial marketing ban and 

excise cigarette taxes are at 70% of the retail price. Based on the 2003 Tunisia World Health 

Survey, 53.3% of men and 1.5% of women smoked tobacco. The model projects about 661 

000 premature deaths of the smokers alive in 2010.

In 5 years, Abridged SimSmoke projects that smoking prevalence will be reduced by 10% 

by implementing comprehensive smoke-free air laws, 5.5% with a high-level media 

campaign, 3% with strong health warnings, 3% with a comprehensive marketing ban with 

enforcement, 3% with comprehensive cessation policy and 5% by increasing excise cigarette 

taxes to 75%. With the complete set of policies, smoking prevalence would be reduced by 

25% in 5 years, and by 37% (21%, 51%) and avert 245 000 (138 000 334 000) deaths within 

40 years.
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 DISCUSSION

Abridged SimSmoke may serve advocacy and strategic planning purposes.2021 For example, 

of the smokers alive in 2010, the model projects 2.9 million premature adjusted deaths in 

Egypt, 300 000 in Lebanon, 6.3 million in Pakistan and 661 000 in Tunisia, thus, 

demonstrating the need for potent policies. In addition, by comparing reductions in smoking 

prevalence and the number of smoking-attributable deaths from meeting MPOWER policies, 

the models show how tobacco control measures included in the WHO FCTC and MPOWER 

policies work and will save lives once fully implemented.22

In this paper, we show how cigarette use in four Eastern Mediterranean countries can be 

reduced and thus save many lives. With a complete implementation of policies, two of the 

four countries, Lebanon and Pakistan, will reach the goal of reducing smoking rates by 30% 

within the next 5 years, and Tunisia will reach the goal in about 15 years. However, Egypt 

will need to raise excise taxes beyond 75% to reach the 30% goal. The MPOWER policies 

are predicted to avert 3.5 million deaths in Pakistan alone.

The full implementation of the WHO FCTC requires a whole-governmental approach and is 

not limited to the ministry of health as the lead agency in tobacco control at a country 

level.23 Legislative changes must be in line with the maximum measures of the WHO FCTC 

and the MPOWER policies with continued monitoring of compliance. The anticipated 

benefit predicted by Abridged SimSmoke will take place only if the legislation is fully 

implemented.

Abridged SimSmoke can also play an important role in planning by predicting the effects of 

specific policies before an actual expenditure of funds is required to implement policies. By 

examining the relative reduction in smoking prevalence from implementing different 

policies, policies can be prioritised. Increasing tax rates should be a priority in Pakistan and 

Lebanon, while smoke-free air laws should be a priority in Egypt and Tunisia. Cessation 

treatment policies and mass media campaigns play an important role in all four countries.

 Limitations

Abridged SimSmoke has been developed based on an extensively validated simulation 

model, providing support for our estimates. The model has been found to predict well by age 

and gender for countries that have and have not implemented many strong policies.11–17 We 

were able to validate the complete model for Egypt, where the complete model predicted the 

smoking prevalence as 37.6% for men compared to 37.5% from the GATS data and 0.5% for 

women compared to 0.5% from GATS.

To explicitly consider the predictions of the abridged model, we have previously compared 

predictions from the unabridged SimSmoke for nine countries that have reached MPOWER 

goals to results from complete SimSmoke models for those countries and found that the 

results predicted by the Abridged SimSmoke for smoking prevalence and deaths were 

reasonably close to the reported findings from the complete model.5 For the future 

projection model presented here, we compared projections from two abridged model to two 

complete SimSmoke models. For Egypt, we found that the abridged model over-predicted 
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smoking-attributable deaths by about 10%, but the predicted per cent reductions in smoking 

prevalence and the change in smoking-attributable deaths was within 5% for all policies, 

except cessation treatment policies. For Pakistan, the level of smoking attributable deaths 

was within 5%, and the predicted changes in smoking prevalence and smoking-attributable 

deaths were within 5% for the policies individually and combined. Nevertheless, the findings 

from the Abridged SimSmoke should be interpreted in light of the model’s limitations.

Abridged SimSmoke does not incorporate changes in demographics or smoking prevalence 

nor the effects of recent policy changes. The abridged model utilises data from the most 

recent year for which smoking prevalence data are available. It does not incorporate changes 

in smoking trends, including those that may be influenced by policies implemented just prior 

to the survey year. In addition, the model only attempts to incorporate the effects of policies 

on those who were smokers in the survey year, and does not incorporate the effect of any 

policy that have been implemented since that year. The model does not include people who 

may initiate smoking in future years (in the absence of strong policies) and, therefore, it does 

not incorporate any benefits of newly implemented policies from reducing future initiation.

Smoking prevalence data for Pakistan and Tunisia were from 2003. For Tunisia, a 2005 

survey reports a higher rate for women (8%), but a lower rate for men (48%) than the survey 

we used. However, the survey interviewed only those in the age group 35–70. More recent 

data is needed for surveillance in these countries. For Egypt and Lebanon, more recent data 

has been used, but it will be important to examine recent trends in smoking prevalence and 

changes in policies that may have affected these trends. For example, if the smoking 

prevalence (especially those of age 18–24) is decreasing in recent years, then our results may 

not incorporate the benefits from newly implemented policies that already reduced the 

higher prevalence rates.

The model developed here only applies to cigarettes and does not incorporate shisha (water 

pipe) use, which is highly prevalent in the region,24 or smokeless tobacco use. In Lebanon, 

20% of tobacco users smoke shisha and in Pakistan, 27% of males and 4% of females use 

smokeless tobacco.25 If tax increases and other policies are only directed at cigarette 

smokers, there may be a substitution toward greater usage of other tobacco products. While 

these products may have less adverse health effects than cigarettes,26 the health gains from 

reduced cigarette-oriented policies will be partially offset if smokers who quit cigarettes 

begin or continue to use more of these products. By directing policies (eg, media campaigns) 

at non-cigarette products, some of the substitution into those products may be avoided.

We use relative risks from high-income nations. For low-income and middle-income 

countries, premature deaths of the smokers themselves may be lower than projected due to 

higher background health risks, from initiating cigarette smoking at later ages and from 

smoking fewer cigarettes per day. Consequently, we have adjusted downward smoking-

attributable deaths for these countries. However, smoking has a long tradition in Eastern 

Mediterranean countries and as these countries move to higher income levels, the higher 

relative risk of smokers in high-income countries becomes increasingly relevant. 

Furthermore, two recent studies2728 found that about 65% rather than half of deaths of 

current smokers are attributable to smoking. In addition, we have not included deaths due to 
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secondhand smoke and the effect of smoking on maternal and child health outcomes, and we 

have not estimated the cost saving from each policy relative to the costs of implementation.

Abridged SimSmoke has been developed to use data from the biennial WHO MPOWER 

Reports. The MPOWER policy data are restricted to a specific set of policies and definition 

for each policy. The model does not consider policies directed at price minimising 

behaviour, enforcement against smuggling, product regulation and youth access policies. 

The MPOWER policy definitions may not incorporate relevant components in gauging 

policy effectiveness, such as potential effectiveness of media in reaching the smoking 

population. The MPOWER measures of enforcement level for smoke-free air laws and 

marketing bans are based on laws surrounding enforcement; alternative measures are 

exposure to secondhand smoke and to advertising.

 CONCLUSIONS

Abridged SimSmoke shows that the required MPOWER tobacco control policies will save 

lives and will eventually control tobacco use. The model enables the user to consider 

policies individually and in combination to observe how policies in different combinations 

lead to reductions in smoking prevalence and smoking attributable deaths, and translates 

empirical information into a user-friendly format that can be easily interpreted. While 

recognising the limitations of the model, SimSmoke projections can be used to justify the 

need for policies, and provide information for planning and implementing public health 

interventions.2021
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What this paper adds

• The WHO established the MPOWER policy package to boost the 

implementation of the WHO Framework Convention for Tobacco Control 

(WHO FCTC) in 2008. An easily applied Abridged SimSmoke was 

developed to help countries gauge the effect of MPOWER policies using 

data from the WHO MPOWER/WHO Report.

• The Abridged SimSmoke model is used to show the reduction in smoking 

prevalence and the number of deaths from smoking and how MPOWER 

policies can be used to reach the WHO non-communicable deaths voluntary 

target for cigarette use reduction. The model is applied to four countries in 

the WHO Eastern Mediterranean Region.
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Figure 1. 
Structure of Abridged SimSmoke.
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Table 3

Policy effects by MPOWER policy, individual and total: Egypt

Initial smoking prevalence 
and deaths

Smoking prevalence
Number of smokers
Total
10 445 839

Smoking-attributable 
deaths adjusted*
Total
3 394 898

Male
37.7%

Female
0.5%

Effect of policies on the status quo

 Original policy Short-term effect size† Long-term effect size† Total reduction in 
number of smokers

Reduction in smoking 
attributable deaths 

adjusted*

Protect through smoke-free air laws

 Low level −8.9% −11.1% 1 162 000 378 000

Offer cessation treatments

 Low level −2.5% −6.3% 658 500 214 000

Mass media campaigns

 Low level −5.5% −6.6% 689 400 224 100

Warnings on cigarette packages

 High level – – – –

Enforcement of marketing restrictions

 Low level −3.6% −4.7% 488 900 158 900

Raise cigarette taxes

 Excise tax=72.5 −1.9% −3.8% 397 900 129 300

Combined policies

−20.6% −28.7% (−14.7%, −40.9%)‡ 2 996 700 973 900 (500 000, 1 387 

200)‡

*
Smoking-attributable deaths are based on relative risks from high-income nations8 and are adjusted downward by 35% to reflect low-income or 

middle-income status.910

†
Short-term and long-term effect size are measured in terms of the percentage reduction in smoking prevalence from the initial prepolicy level, that 

is, (postpolicy smoking prevalence —prepolicy smoking prevalence)/prepolicy smoking prevalence.

‡
The lower and upper bounds for the long-term effect size and the reduction in smoking-attributable deaths adjusted for combined policies are 

based on the lower and upper ranges for sensitivity analysis for each policy from table 1. For individual policies, bounds can be calculated using the 
ranges for that policy in table 1.
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Table 4

Policy effects by MPOWER policy, individual and total: Lebanon

Initial smoking prevalence 
and deaths

Smoking prevalence
Number of smokers
Total
582 100

Smoking-attributable 
deaths adjusted*
Total
298 200

Male
45.1%

Female
29.1%

Effect of policies on the status quo

 Original policy Short-term effect size† Long-term effect size† Total reduction in 
number of smokers

Reduction in smoking 
attributable deaths 

adjusted*

Protect through smoke-free air laws

 Low level −3.9% −4.9% 45 200 14 700

Offer cessation treatment

 Low level −3.2% −8.1% 74 300 24 200

Mass media campaigns

 Low level −5.5% −6.6% 60 600 19 700

Warnings on cigarette packages

 Moderate level −2.0% −4.0% 36 700 11 900

Enforcement of marketing restrictions

 High, but low compliance −3.6% −4.7% 42 900 14 000

Raise cigarette taxes

 Excise tax=33% −18.1% −36.3% 332 800 108 200

Combined policies

−32.1% −52.4% (−35.6%, −65.8%)‡ 481 000 156 300 (106 200, 196 

200)‡

*
Smoking-attributable deaths are based on relative risks from high-income nations8 and are adjusted downward by 35% to reflect low-income or 

middle income status.910

†
Short-term and long-term effect size are measured in terms of the percentage reduction in smoking prevalence from the initial prepolicy level, that 

is, (postpolicy smoking prevalence —prepolicy smoking prevalence)/prepolicy smoking prevalence.

‡
The lower and upper bounds for the long-term effect size and the reduction in smoking-attributable deaths adjusted for combined policies are 

based on the lower and upper ranges for sensitivity analysis for each policy from table 1. For individual policies, bounds can be calculated using the 
ranges for that policy in table 1.
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Table 5

Policy effects by MPOWER policy, individual and total: Pakistan

Initial smoking prevalence 
and deaths

Smoking prevalence Number of smokers 
total
Total
19 341 200

Smoking-attributable 
deaths adjusted*
Total
6 285 900

Male
32.4%

Female
5.5%

Effect of policies on the status quo

 Original policy Short-term effect size† Long-term effect size† Total reduction in 
number of smokers

Reduction in smoking 
attributable deaths 

adjusted*

Protect through smoke-free air laws

 High, but low compliance −2.6% −3.2% 623 300 202 600

Offer cessation treatment

 Low level −1.6% −4.1% 785 600 255 300

Mass media campaigns

 Low level −5.5% −6.6% 1 276 500 414 900

Warnings on cigarette packages

 Moderate level −2% −4% 773 600 251 400

Enforcement of marketing restrictions

 Low level −8.7% −11.3% 2 187 500 710 900

Raise cigarette taxes

 Excise Tax=46.2% −20.2% −40.3% 7 794 700 2 533 300

Combined policies

−35.3% −55.9% (−39.9%, −69.2%)‡ 10 815 900 3 515 200 (2 506 100, 4 

346 700)‡

*
Smoking-attributable deaths based on relative risks from high-income nations8 and are adjusted downward by 35% to reflect low-income or 

middle-income status.910

†
Short-term and long-term effect size are measured in terms of the percentage reduction in smoking prevalence from the initial prepolicy level (ie, 

(postpolicy smoking prevalence—postpolicy smoking prevalence)/postpolicy smoking prevalence).

‡
The lower and upper bounds for the long-term effect size and the reduction in smoking-attributable deaths adjusted for combined policies are 

based on the lower and upper ranges for sensitivity analysis for each policy from table 1. For individual policies, bounds can be calculated using the 
ranges for that policy in table 1.
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Table 6

Policy effects by MPOWER policy, individual and total: Tunisia

Initial smoking prevalence 
and deaths

Smoking prevalence
Number of smokers
Total
2 033 300

Smoking-attributable 
deaths adjusted*
Total
660 800

Male
53.3%

Female
1.5%

Effect of policies on the status quo

 Original policy Short-term effect size† Long-term effect size† Total reduction in 
number of smokers

Reduction in smoking 
attributable deaths 

adjusted*

Protect through smoke-free air laws

 Moderate level −9.7% −12.1% 239 400 80 150

Offer cessation treatments

 Low level −2.7% −6.6% 131 000 43 900

Mass media campaigns

 Low level −5.5% −6.6% 130 300 43 600

Warnings on cigarette packages

 Low level −3% −6% 118 550 39 650

Enforcement of marketing restrictions

 Low level −2.8% −3.6% 71 900 24 100

Raise cigarette taxes

 Excise tax=70% −4.7% −9.4% 185 500 62 100

Combined policies

−25.4% −37.1% (−20.9%, −50.5%)‡ 732 800 245 300 (138 300, 334 

000)‡

*
Smoking-attributable deaths are based on relative risks from high-income nations8 and are adjusted downward by 35% to reflect low-income or 

middle-income status.910

†
Short-term and long-term effect size are measured in terms of the percentage reduction in smoking prevalence from the initial prepolicy level, that 

is, (postpolicy smoking prevalence—prepolicy smoking prevalence)/prepolicy smoking prevalence.

‡
The lower and upper bounds for the long-term effect size and the reduction in smoking-attributable deaths adjusted for combined policies are 

based on the lower and upper ranges for sensitivity analysis for each policy from table 1. For individual policies, bounds can be calculated using the 
ranges for that policy in table 1.
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