
501  
 

Monograph 22 
A Socioecological Approach to Addressing Tobacco-Related Health Disparities 

Section IV 
Societal Level Influences on Tobacco Use 

 

Chapter 12 
Simulation Modeling of Tobacco-Related 

Health Disparities: SimSmoke 

 



 Chapter 12: Simulation Modeling of Tobacco-Related Health Disparities: SimSmoke 

   
 

 502 
 

Contents 

Introduction ..............................................................................................................................................504 
The Modified SimSmoke Model: Methods ..............................................................................................505 

Income Quintiles ................................................................................................................................505 
Population Model ...............................................................................................................................505 
Smoking Model ..................................................................................................................................506 

Predicting Smoking-Attributable Deaths ...........................................................................................508 
Policy Modules Methods ...................................................................................................................508 

Cigarette Tax Module ..................................................................................................................510 
Smoke-Free Laws Module ...........................................................................................................511 
Mass Media Anti-Tobacco Campaigns Module ..........................................................................511 

Marketing Bans Module ..............................................................................................................512 

Health Warnings Module .............................................................................................................512 

Cessation Treatment Module .......................................................................................................513 
Youth Access Policies Module ....................................................................................................513 

Calibration Methods...........................................................................................................................514 
Predicted Results of the Recommended Policies Compared With the Status Quo..................................514 

Smoking Prevalence by Income Quintile ..........................................................................................514 
The Status Quo Scenario ....................................................................................................................515 
Stronger Policy Scenarios ..................................................................................................................517 

Cigarette Taxes ............................................................................................................................518 
Smoke-Free Laws ........................................................................................................................525 

Mass Media Anti-Tobacco Campaigns ........................................................................................525 
Marketing Restrictions .................................................................................................................525 

Health Warnings ..........................................................................................................................526 
Cessation Treatment Policies .......................................................................................................526 

Youth Access ...............................................................................................................................526 
Best-Case Scenario: A Comprehensive Set of Policies .....................................................................527 

Conclusions ..............................................................................................................................................528 

References ................................................................................................................................................531 

 

Tables 

Table 12.1 Policy Inputs and Effect Size for SimSmoke Projection .................................................... 509 
Table 12.2 Smoking Prevalence by Age and Income Quintile, TUS-CPS, 2006-2007 

(Percentages) ..................................................................................................................... 514 
Table 12.3 Smoking Prevalence by Age and Income Quintile, TUS-CPS, 2010-2011 

(Percentages) ..................................................................................................................... 515 
Table 12.4 Smoking Prevalence by Income Quintile (Lowest and Second-Lowest) and by Age, 

Sex, and Year, as Predicted by SimSmoke’s Status Quo Scenario (Percentages) ............. 515 
Table 12.5 Smoking-Attributable Deaths by Income Quintile (Lowest and Second-Lowest) and 

by Sex and Year, as Estimated by SimSmoke’s Status Quo Scenario ............................... 517 

Table 12.6 Comparison of Status Quo Policies With SimSmoke-Recommended Policies: 

Smoking Prevalence and Percentage Change Among Men Ages 18 to 85, Lowest 

Income Quintile (Percentages) .......................................................................................... 519 



Monograph 22: A Socioecological Approach to Addressing Tobacco-Related Health Disparities 

   
 

503  
 

Table 12.7 Comparison of Status Quo Policies With SimSmoke-Recommended Policies: 

Smoking Prevalence and Percentage Change Among Women Ages 18 to 85, Lowest 

Income Quintile (Percentages) .......................................................................................... 520 
Table 12.8 Comparison of Status Quo Policies With SimSmoke-Recommended Policies: 

Smoking Prevalence and Percentage Change Among Men Ages 18 to 85, Second-

Lowest Income Quintile (Percentages) ............................................................................. 521 
Table 12.9 Comparison of Status Quo Policies With SimSmoke-Recommended Policies: 

Smoking Prevalence and Percentage Change Among Women Ages 18 to 85, Second-

Lowest Income Quintile (Percentages) ............................................................................. 522 

Table 12.10 Smoking-Attributable Deaths, from SimSmoke Model, Lowest Income Quintile ............ 523 
Table 12.11 Smoking-Attributable Deaths, from SimSmoke Model, Second-Lowest Quintile ............ 524 
  



 Chapter 12: Simulation Modeling of Tobacco-Related Health Disparities: SimSmoke 

   
 

 504 
 

Introduction 

Racial/ethnic disparities and socioeconomic status (SES), at both the individual and the community 

levels, are generally related to poorer health outcomes such as higher risks of heart disease and cancer.
1,2

 

Smoking is an important risk factor for these and other chronic diseases, and as discussed in chapter 2, 

smoking rates remain high among people with low education levels and income.
3–10

 Low education and 

income have also been linked to a lower rate of quit attempts and quit success.
11–13

 Additional 

information on relationships between race/ethnicity, SES, and tobacco-related health disparities (TRHD) 

is presented in chapters 2 through 9. Chapters 8 and 9 discuss the relationship between SES and TRHD 

in detail.  

Extensive research has demonstrated that tobacco control policies are an important tool in reducing 

smoking rates. Since 1997, smoking rates in the United States have declined substantially, with much of 

this reduction attributable to public policies such as tobacco product price increases, mass media 

anti-tobacco campaigns, and smoke-free laws.
4,8,14–16

 States with strong tobacco control policies, such as 

California, Massachusetts, Minnesota, Hawaii, and Arizona, have seen particularly large reductions in 

smoking rates.
17–20

 There is evidence that most traditional policies are effective in reducing smoking 

rates among low-SES groups, but smoking rates are still high among low-SES groups and certain 

racial/ethnic groups (see chapter 9).
4,5,8,9

 Increasingly, national and state programs have focused on 

reducing smoking among particular sociodemographic groups.
5,21,22

 

To examine the effects of tobacco control policies on tobacco use, many investigators have used 

simulation models. Statistical evaluations have limited ability to distinguish the effects of policies on 

smoking rates, thus most statistical evaluation studies have examined the effect of only one or, at most, 

two policies (e.g., studies by Hu and colleagues,
23,24

 and Farrelly and colleagues 2003
25

). Simulation 

models combine information from different sources, such as various policy evaluation studies, and 

information on policy levels to examine how the effects of public policies unfold over time in complex 

social systems.
26,27

 Simulation models examining the effects of tobacco control policies have been 

developed by Mendez and Warner,
28,29

 Tengs and colleagues,
30–32

 Ahmad,
33

 Ahmad and Billimek,
34,35

 

and Levy and colleagues.
15,27,36,37

 Levy and colleagues’ SimSmoke model simultaneously considers a 

broad array of public policies
38

 and has been applied in many countries
15,16,39–48

 and U.S. states.
18–20,49–51

  

This chapter discusses a modified version of the SimSmoke tobacco control simulation model that was 

developed to examine trends in smoking rates related to SES disparities and the potential effect of 

tobacco control policies on smoking trends in the United States. SimSmoke is easily programmed to 

project outcomes for the total population and for subpopulations (by age and gender), thereby 

identifying target groups that may need special policy attention. SimSmoke shows likely trends in rates 

of smoking and rates of smoking-attributable deaths in the absence of policies, and how specific policies 

or groups of policies may alter these rates.
15,37,52–58

 The modified version of SimSmoke discussed in this 

chapter examines policies in seven areas: cigarette taxes, smoke-free laws, mass media anti-tobacco 

campaigns, marketing restrictions, health warnings, cessation treatment policies, and enforcement of 

youth access laws. This chapter also examines the effect of a combination of these policies. 

As this monograph describes, many sociodemographic, psychosocial, environmental, and biological 

factors may help explain TRHD. As discussed in prior chapters, disparities may be related to SES or 

race/ethnicity, among other factors. As reviewed in chapter 9, there is an inverse relationship between 

smoking status and the two primary measures of SES: education and income. The relationship of 

smoking to race/ethnicity is more complex; Hispanics, African Americans, Native Hawaiians and Other 
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Pacific Islanders, and American Indian and Alaska Natives are disproportionately represented in lower 

SES strata compared to whites and Asian aggregate groups. Consequently, this chapter focuses on SES; 

the potential for variation by race/ethnicity is considered in the Conclusions section. 

The Modified SimSmoke Model: Methods 

The SimSmoke model is designed to project smoking rates and deaths attributable to smoking.
36,38

 This 

section first describes the income quintiles used in the development of the models, and particularly the 

income quintiles developed for the two lower income quintiles. This section then describes the 

populations of interest: smokers, never-smokers, and former smokers by age and gender. Next is a 

discussion of the two SimSmoke models, a population model and a smoking model. In the following 

section, policy modules for the input of policy parameters are described. A discrete-time, first-order 

Markov process is employed to project future population growth and changes in smoking rates over time 

that could be caused by tobacco control policies and prior smoking patterns.  

Income Quintiles 

SES is often categorized by income quintiles or levels of education (e.g., less than high school, high 

school, some college, undergraduate degree, some graduate training, graduate degree). The models used 

in this chapter are defined in terms of income quintiles because education levels are generally 

increasing, whereas income quintiles are a relative measure and thus a more stable measure over time. 

Further, for youth and young adults, family income can be expected to more closely reflect SES than 

education. 

Two income disparities models, pertaining to the two lower income quintiles in the United States, were 

created. The policies used in the models are the same since both were applied at the national level during 

the same time span. However, although the same procedures are used to derive smoking prevalence and 

rates of initiation and cessation, these rates differ because the models pertain to different income groups 

with different rates. Both models begin in 2006, using the 2006-2007 Tobacco Use Supplement to the 

Current Population Survey (TUS-CPS).
59–61

 This survey had a sufficiently large sample size to 

distinguish smoking rates by age and gender as well as SES classifications. The 2010-2011 TUS-CPS 

was used to calibrate the model.
60

  

The basic SimSmoke model of population, smoking, and policies was programmed using Excel software. 

Population Model 

U.S. population data for 2006 were obtained from the Census Bureau for both males and females for 

each age from 0 through 84, and in the 85-and-older age group. The data were not modified for use in 

the models. Given that the models pertain to income quintiles, the population estimate for the second-

lowest income quintile was first estimated by simply dividing the U.S. population by 5. This method 

may impart a bias, since age distributions may vary by income quintile. Accordingly, the 2006-2007 

TUS-CPS populations by income quintile were used to adjust the age groups 15 and above,
59

 and 

Census income-specific population data on children per household were used to adjust the age group 

0–14.
62

 After categorizing the data by quintile, the percentage difference by age group in the lowest and 

second-lowest income quintiles (also referred to as the first and second quintiles relative to the total 

population) was obtained. Compared to other income quintiles, the first and second quintiles generally 

had larger proportions below age 24 and at or above age 55.  
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Fertility and mortality rates were obtained from the Centers for Disease Control and Prevention 

(CDC).
63

 To reflect an average value over time, the 2010 fertility and mortality rates were used for all 

years. Average fertility rates, calculated by income quintile relative to the average fertility rates for all 

quintiles, were 1.4 for the lowest quintile and 1.07 for the second-lowest quintile.
64

 (Similar variations 

have been found using education groups.
65

) Fertility rates differentiated by age groups (e.g., 14, 15–17, 

18–19, 20–24, 25–29, etc.) were adjusted to reflect the overall higher fertility rates in these two income 

quintiles. Mortality rates were distinguished by age and gender. Studies generally find that people at 

lower income and education levels, particularly those of working age, have higher mortality rates,
66,67

 

with the differential from higher levels of income and education increasing over time. Canadian studies 

conducted in 2012 and 2013 on data collected between 1991 and 2006 found that mortality rates in the 

lowest income quintile were 31% higher for males and 26% higher for females than average mortality 

rates in the general population; and mortality rates in the second-lowest income quintile were 6% higher 

for males and 4% higher for females than population rates.
68–70

 Similar results were obtained by a 2008 

U.S. study (NHANES data collected 1988–1994 and 2001)
71

 and in a study examining 2002 mortality 

rates of people younger than age 65 (i.e., premature mortality).
72

  

For the modified version of SimSmoke, mortality rates by age and gender for ages 25 through 75 were 

adjusted upward, using the relative difference in the Canadian mortality rates to reflect the higher rates 

for the first and second income quintiles compared with the average death rates of the population.  

Smoking Model 

SimSmoke divided the population into the number of smokers, former smokers, and never-smokers in the 

2006 baseline year. Smokers were defined as individuals who have smoked more than 100 cigarettes in 

their lifetime and are currently smoking either daily or on some days. Former smokers were defined as 

individuals who meet the 100 lifetime cigarettes threshold but are not currently smoking, and never-

smokers are those who have not smoked 100 cigarettes in their lifetimes. Former smokers were further 

categorized by years since quitting (<1, 1, 2,…, 15, >15 years). Baseline estimates of smoking status 

were obtained from the 2006-2007 TUS-CPS.
59

 These data using self-response weights were 

aggregated by smoking status (never, current, former smokers, and former smokers by years quit), 

gender, age group (15–17, 18–20, 21–24, 25–34, 35–44, 45–54, 55–64, 65–74, 75–84, and 85 and 

older), wave of the survey, and income category ($19,999 or less, $20,000–$39,999, $40,000–$59,999, 

$60,000–$99,999, and $100,000 or more). For former smokers, the years-quit categories in the 

data before converting to single years quit were: less than 1 year, 1 year to less than 3 years, 3 years 

to less than 5 years, 5 years to less than 10 years, 10 years to less than 15 years, and 15 years or more.  

Next, the data for each wave were broken into income quintiles based on the 2006 Census Bureau 

figures. For 2006, the upper limits for the first four income quintiles (in 2006 dollars) were $20,035, 

$37,774, $60,000, and $97,032. The highest income quintile for each year did not have an upper cutoff 

(i.e., the highest quintile included any household earning above the upper limit for the fourth quintile). 

For 2007, the upper limits for the income quintiles increased to $20,291, $39,100, $62,000, and 

$100,000. Since the TUS-CPS was conducted in May and August 2006 and in January 2007, the 2006 

and 2007 data were weighted to arrive at an estimated income distribution such that TUS-CPS income 

categories would be the closest match to the 2006 Census income quintiles. This resulted in an upper 

limit of $20,078 for the first quintile, $37,995 for the second quintile, $60,333 for the third quintile, 

$97,527 for the fourth quintile. 
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Separate data sets for each year were then created by age group and smoking status counts, including 

former smokers by years quit, for the 10 gender/income quintile categories. Because the income 

categories outlined in the TUS-CPS do not coincide with these income quintiles, linear interpolation was 

used to estimate the number of cases in the different income quintiles. Since the lowest TUS-CPS 

income response category was $0–$19,999, the lowest income quintile for 2006-2007 was estimated as 

$0–$20,078. To correct for the difference in brackets between the income quintile and the TUS-CPS 

classifications, the number of smokers in the lowest income quintile was estimated using the formula: 

NQ1,2006/07 = N[$0, $19,999] + [($20,078–$20,000)/($39,999–$20,000)] * N[$20,000, $39,999] 

where N represents the count for the respective age group/smoking status category in the income 

category denoted by the given subscript. Since the second-lowest TUS-CPS income category was 

$20,000–$39,999 and the second-lowest income quintile was $20,079–$37,995, the following formula 

was used for the second-lowest quintile: 

NQ2,2006/07 = N[$20,000, $39,999] * [1 – ($20,079–$20,000)/($39,999–$20,000) – ($39,999–$37,995)/($39,999–$20,000)] 

The data from the lowest and second-lowest income quintiles were distributed into the three smoking 

status categories (never, current, and former smokers) by the age groups above, and the former smokers 

were distributed into the six years-quit categories mentioned above. Interpolation (moving average 

[MA] smoothing) was then used to distribute the age group smoking rates to single ages within each 

smoking status category as follows: 3-year MA for ages 15 to 26 and 5-year MA for ages 27 and older. 

Individuals younger than 15 years were considered never-smokers. The age group rates for current 

smokers, former smokers, and former smokers by years-quit were distributed to each single age within 

the respective age group. Cessation was tracked from age 24, since the relative mortality risks from 

smoking are not discernible for those quitting before that age.
73,74

 Therefore, former smokers under age 

25 were reclassified as never-smokers. With the above procedure, the age group estimate became the 

estimate for the mid-point age of each age group. To ensure that the prevalence rates of all smoking 

categories combined was 100%, the never-smoking rate was recalculated as 100% minus the sum of the 

current- and former-smoking rates.  

Within the smoking model, individuals may evolve from never-smokers to smokers through smoking 

initiation. People are classified as never-smokers from birth until and unless they initiate smoking. 

Individuals may evolve from smoker to former smoker through cessation and may return to smoking 

through relapse. Relapse rates are proportional to the cessation rate (although independent of it), but are 

specific to age and the number of years since quitting.  

Because estimating initiation and cessation rates at young ages is difficult, and to ensure stability and 

internal consistency of the model, initiation is measured net of quitting (i.e., as new smokers minus those 

who quit at each age) by computing initiation as the smoking prevalence at a particular age in the base 

year minus the smoking prevalence at the previous age in the base year. Initiation into the lowest and 

second-lowest income quintile model occurs until age 24.  

Data on quit rates for individuals age 26 and older were obtained from the TUS-CPS. The measure of 

annual quit rates was based on the number of smokers who quit in the last year. The 2006 age group 

cessation data were initially interpolated by using 5-year MA smoothing from age 27. Data aggregated 

over all SES quintiles from the SimSmoke model were used to measure relapse rates for the lowest and 
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second-lowest income quintiles by duration of cessation for each of the years’ quit groups.
73,75–77

 

However, in calibrating the model, relapse rates were checked by SES group.  

Predicting Smoking-Attributable Deaths  

Smoking-attributable deaths in SimSmoke were predicted using smoking prevalence rates and the 

relative risks of smokers and former smokers relative to nonsmokers, similar to standard attribution 

measures.
78,79

 Specifically, the relative risks and prevalence rate of smokers and former smokers and the 

death rate in a particular age group were used to distinguish the death rates of never, current, and former 

smokers. The number of smokers at each age was multiplied by the death rate of smokers minus the 

death rate of never-smokers to obtain the excess deaths due to being a smoker. The same procedure was 

applied to each former smoker group using the former smoker death rate, and the results were summed 

over smoking groups for all ages to obtain the number of smoking-attributable deaths. 

Deaths rates were distinguished by age, gender, and smoking type (never, current, and the six former 

smoker groups based on years quit, as above) using the data on mortality rates and smoking rates (as 

described above) and relative risk estimates for current and former smokers from the Cancer Prevention 

Study II.
77,80,81

 While the mortality rates by smoking status used in this study are not adjusted for 

demographic and behavioral factors, such as diet and physical activity, other studies have found that the 

estimates are robust after controlling for these factors.
82,83

 The relative risks may, however, vary for 

those groups; for example, relative risks may be higher if poor diet and other behavioral factors create 

greater risk from smoking (as has been found for lung cancer), or may be reduced to the extent that 

background risk is higher. Although no studies were found that specifically distinguish relative risks by 

income, Thun and colleagues
84

 found that “the relative-risk estimates associated with current and former 

smoking among smokers with only a high school education are generally similar to or larger than those 

among smokers who are college graduates.”
84,p.363

 As a conservative measure, the relative risks for the 

two lowest income quintiles were assumed to be the same as the average relative risk for the entire 

population, but note that the estimates of smoking-attributable deaths from the two low-income groups 

reflect the higher mortality rates, especially in the lowest income group.  

Policy Modules Methods 

The model begins with policies in effect in 2006. Using the policy modules, the model then incorporated 

the effects of policies that changed between 2006 and 2014 by taking into account the changes in 

policies that were newly implemented and the effects of those changes. Seven policies were considered: 

cigarette taxes, smoke-free laws, mass media anti-tobacco campaigns, marketing restrictions, health 

warnings, cessation treatment policies, and youth access policies.  

The effects of policies were estimated in terms of the percentage change (PC) in the smoking, initiation, 

and cessation rates relative to the initial rates: 

[PC = (post-policy rate – initial rate)/initial rate] 

with PC < 0. Policies have their most immediate effect on smoking prevalence directly through 

cessation—that is,  
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Smokerst,a * (1 + PC) 

which may vary by age a and is assumed to occur in year t of the policy change. During each year after 

the first year in which the policy was in effect, the percentage reduction was also applied to the initiation 

rate as (1 + PC) and as a percentage increase (1 – PC) to the cessation rate. First-year quit rates 

continued to be elevated for each of the policies, because they reduce quantity smoked, which tends to 

increase cessation.
85

 When more than one policy is in effect, the effects are multiplicatively applied—

that is, (1 + PCi)*(1 + PCj) for policies i and j—implying that the relative effect is independent of other 

policies, but the absolute effect is smaller when another policy is also implemented. 

Policy descriptions and effect sizes are shown in Table 12.1. The effect sizes by income group were 

modified from those in the previous United States SimSmoke model
15,16

 informed by the studies 

presented in chapter 11.  

Table 12.1 Policy Inputs and Effect Size for SimSmoke Projection 

Policy Description Effect Size* 

Cigarette taxes   

Cigarette taxes The state-level average price for a pack of cigarettes was computed 
as the weighted average of single pack, carton, and vending machine 
cigarette prices, including state excise taxes. Prices of both branded 
and generic cigarettes were used in the average. 

Elasticity:  
ages 10–17: –0.60 
ages 18–24: –0.45 
ages 25–34: –0.30 
ages 35–64: –0.15 
ages 65 and above: –0.25 

Smoke-free policies   

Worksite ban, well enforced Cigarette use banned in all indoor worksites in all areas, with strong 
public acceptance and enforcement 

4.5% reduction 

Restaurant and bar ban, well 
enforced 

Ban in all indoor restaurants in all areas 2.25% reduction 

Bans in other places Ban in 3 out of 4 of the following: government buildings, retail stores, 
public transportation, and elevators 

0.75% reduction 

Mass media anti-tobacco campaigns   

Highly publicized media 
campaign 

Campaign publicized heavily on TV (for at least 2 months of a year) 
and on at least some other media, with a social marketing approach 

6.5% reduction 

Moderately publicized media 
campaign 

Campaign publicized sporadically on TV and in at least some other 
media, and a local program 

3.75% reduction 

Low-publicity media 
campaign 

Campaign publicized only sporadically in newspaper, on billboards, or 
some other medium 

1.65% reduction 

Marketing restrictions   

Comprehensive marketing 
ban 

Advertising banned on television, radio, billboards, and in print; in-
store displays, sponsorships, and free samples also banned 

Prevalence: 5% reduction 
Initiation: 6% reduction  
Cessation: 3% increase  

Total advertising ban Advertising banned on television, radio, billboards, and in print Prevalence: 3% reduction 
Initiation: 4% reduction 
Cessation: 2% increase 
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Table 12.1 continued 

Policy Description Effect Size* 

Enforcement A government agency is designated to enforce the laws. Effect size is reduced 50% if no 
enforcement 

Health warnings   

Strong health warnings Warning is bold and graphic, and covers at least 50% of the package Prevalence: 4% reduction 
Initiation: 4% reduction 
Cessation: 8% increase  

Weak health warnings Warning does not include graphics, and covers less than one-third of 
the package  

Prevalence: 1% reduction 
Cessation: 4% increase 

Quitlines A proactive quitline with nicotine replacement therapy and a campaign 
of publicity through the media  

~1% reduction in prevalence, but 
a greater effect on cessation rates 
depending on level of publicity 
through the media 

Youth access enforcement   

Youth access restrictions, 
strongly enforced and 
publicized 

Regular compliance checks, heavy penalties, high visibility; vending 
machine and self-service bans 

Prevalence and initiation only: 
ages <16: 30% reduction  
ages 16–17: 20% reduction  

Youth access restriction, 
moderate enforcement 

Compliance checks are conducted at least once per year per outlet, 
penalties are moderate, and the program receives some publicity  

Prevalence and initiation only: 
ages <16: 15% reduction  
ages 16–17: 10% reduction  

*Unless otherwise indicated, the effects are on prevalence in the first year, and on initiation and first-year quit rates during the ensuing years that the 
policy is in effect. The effect sizes are based on previous SimSmoke models, with modifications informed by the studies presented in chapter 11. 

The effect of changes in U.S. policies was tracked from 2006 through 2014. Data pertaining to tobacco 

control policies were simulated at the state level for smoke-free laws, tobacco control campaigns, 

cessation treatment programs, and youth access enforcement. Since the 2006-2007 TUS-CPS data are 

from May, August, and January, smoking rates that represented the midpoint month, August, were used. 

To be consistent, policy data were set to their August levels of the particular year.  

Cigarette Tax Module  

In the tax module, prices were modeled as having constant proportional effects, derived from studies of 

demand elasticities.
55

 The studies reviewed consistently obtained higher elasticities among people of 

low SES compared with high SES, in terms of both income and education; elasticities were generally 

between 50% and 100% higher for low- than for middle- and high-income individuals. Based on these 

studies, the model for the lowest and second-lowest income quintiles assigns a prevalence elasticity of 

–0.60 for both males and females younger than age 18; –0.45 for individuals ages 18 to 24; –0.30 for 

individuals ages 25 to 34; –0.15 for those ages 35 to 64; and –0.25 for those 65 and older.  

U.S. prices (2006–2014) were measured by a retail price index weighted by brand sales, which includes 

generic cigarettes.
86

 The prices were deflated using the Bureau of Labor Statistics’ Consumer Price 

Index,
87

 and the deflated prices were adjusted to the first quarter of 2006. From the average state price of 

a pack of cigarettes of $3.92 in 2006 prices, pack price rose slightly in 2007 and 2008, reaching $4.33, 

but with the federal tax increase in 2009, the average price increased sharply, to $5.15. Prices continued 

to rise in 2010 and 2011 but not as sharply as in 2009, reaching $5.60. In 2014, prices were at $6.03. 
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After adjusting for inflation (with base year 2014), prices increased from $4.60 to $6.03 between 2006 

and 2014—a 26% increase. From 2006 to 2014, the average state and federal tax increased from $1.98 

to $2.55 per pack, with the largest increases ($0.70 and $0.15) in 2008 and 2009. The model assumes 

that prices increase in absolute terms with the amount of the cigarette tax after the year 2014, and the 

non-taxed price increases over time with general price inflation.  

Smoke-Free Laws Module 

The smoke-free policy module examines the effect of smoking restrictions in three locations: worksites, 

restaurants, and other public places.
56

 The module incorporated an interaction with publicity through the 

mass media anti-tobacco campaign module. The module takes into account the effect of enforcement, 

which is measured on a scale of 0–10, where 10 represents complete enforcement. The review in 

chapter 11 found that most studies obtained larger effects for whites than other racial groups, and 

Farrelly and colleagues
25

 found much smaller effects for people with less education.  

Based on the review in chapter 11 and the lower likelihood that low-SES smokers participate in the 

workforce or frequent restaurants, the effects for low-SES individuals were reduced by 25% compared 

to the population as a whole. The module predicted that prevalence rates would be 7.5% lower in 

locations with complete smoking bans that are strongly enforced and publicized through the media than 

in locations without smoke-free laws. Worksite laws were assumed to have the largest effect, reducing 

prevalence 4.5%; smoke-free laws in restaurants, pubs, and bars were assumed to produce a 2.25% 

effect, and laws covering other places each were assumed to have about a 0.75% effect. Partial worksite 

and restaurant bans were assumed to have one-third the effect of total bans.  

Information on smoking bans that distinguish between venues in which they are imposed (private 

worksites, restaurants, and free-standing bars) was obtained for the years 2006 through 2009.
88

 Each 

location was given a value of 3 if covered by smoke-free restrictions, a value of 2 if separate ventilated 

areas were required for smokers, 1 if only separate areas were required, or 0 if no smoke-free restrictions 

were in place. Locations with a value of 3 were given full weight, those with a value of 2 were given 

0.5 weight, and those with a value of 1 were give 0.25 weight. The state data were aggregated to the 

U.S. level weighted by adult population. These data were updated using information from the Americans 

for Nonsmokers’ Rights website: By 2014, smoke-free policies covered 65% of the U.S. population in 

the workplace, 77.3% of restaurant patrons, and 65.1% of customers in bars.
89

  

Mass Media Anti-Tobacco Campaigns Module 

The mass media anti-tobacco campaigns policy module
52

 was based largely on experiences in 

California, Massachusetts, and several European nations, where media campaigns are part of a 

comprehensive policy (including local initiatives and other policies). Mass media campaigns were 

categorized based on campaign expenditures, a large part of which in most states is devoted to mass 

media campaigns publicized on TV and radio, and to local grassroots educational efforts. State per 

capita expenditures include revenues distributed to state health departments from state and federal 

government agencies such as the CDC, through its National Tobacco Control Program, as well as 

funding through nongovernmental organizations such as the Truth Initiative (formerly known as the 

American Legacy Foundation) and the Robert Wood Johnson Foundation, through its SmokeLess States 

Program. These data were updated with state expenditures data obtained from the Campaign for 

Tobacco-Free Kids.
90

 The expenditure data were divided by yearly population from the Census and by 

the annual Bureau of Labor Statistics Consumer Price Index
87

 so that they would represent inflation-
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adjusted per capita measures and thus be comparable over time. States were categorized based on 

CDC-recommended levels, with <25% being low intensity, 25% to <75% medium intensity, and 

≥75% high intensity.  

Studies such as those by Al-Delaimy and colleagues
91

 and Friedan and colleagues
92

 found that these 

campaigns had greater effects with high-income smokers, but Levy and colleagues
93

 found greater 

effects among females with less than a high school education. Estimates from the previous U.S. 

SimSmoke model were used.
16

 Mass media policies directed at all smokers are assumed to yield up to a 

6.5% reduction in smoking rates (relative to the initial level) for low-SES smokers, the same as for the 

entire population.
16

  

Marketing Bans Module 

The marketing bans policy module in SimSmoke corresponds to the bans on advertising, promotion, and 

sponsorship discussed in the World Health Organization’s Report on the Global Tobacco Epidemic: The 

MPOWER Package.
94

 This report distinguished four levels of marketing bans: (1) no policy, (2) minimal 

policy (banning some direct advertising), (3) moderate policy (banning direct advertising and some 

indirect promotions), and (4) complete policy (a total ban on direct and indirect marketing). The basis 

for policy effect estimates is described in studies by Levy and colleagues
95

 and Blecher.
96

 Where a 

complete policy is in effect (total ban), it is assumed that prevalence is reduced by 6%, cessation is 

increased by 3%, and initiation is reduced by 8%. With a moderate policy (direct advertising and some 

indirect promotions are banned), it is assumed that prevalence is reduced by 4%, cessation is increased 

by 2%, and initiation is reduced by 6%. With a minimal policy, it is assumed that prevalence is reduced 

by 1%, cessation is not affected, and initiation is reduced by 1%. The SimSmoke module also 

incorporates the effect of enforcement, which is measured on a scale of 0–100%, where 100% represents 

complete enforcement. The effects are reduced by up to 50% if the enforcement level is zero.  

Marketing may be particularly effective among people of low SES, as indicated by evidence presented 

in National Cancer Institute (NCI) Tobacco Control Monograph 21, The Economics of Tobacco and 

Tobacco Control,
97

 that advertising and marketing are targeted to minority groups, and that advertising 

bans are particularly effective in low- and middle-income countries.  

In the United States, cigarette advertising on radio and television has been banned since 1971, but 

tobacco advertising is still allowed at the point of sale and in newspapers and magazines. Other forms of 

marketing, such as sponsorships, branding, and mail giveaways, are also still allowed. For the purposes 

of the marketing module, marketing restrictions are considered moderate, and enforcement is set at 

level 8. 

Health Warnings Module 

In the United States, health warnings were first placed on cigarette packs in 1966 as “Caution: Cigarette 

Smoking May Be Hazardous to Your Health.” The current four rotating health warnings on cigarette 

packages and advertisements were mandated by the Comprehensive Smoking Education Act, enacted in 

1984. In this module, health warnings are considered minimal. 

The effect of implementing a strong warning that covers at least 50% of the principal display area of the 

pack and contains graphic images was considered. Evidence on the effects of health warnings on 

cessation behaviors is provided by Levy and colleagues
95

 and has been strengthened by findings from 
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studies conducted since 2004
98–100

 and two studies of Canadian health warnings completed in 2013 and 

2014.
101,102

 Evidence presented in chapter 11 indicates that health warnings can be as effective for 

low-income groups as for the rest of the population. With strong health warnings, prevalence is reduced 

by 4%, cessation is increased by 8%, and initiation is reduced by 4%. When the level is set to moderate, 

prevalence is reduced by 2%, cessation is increased by 4%, and initiation is reduced by 2%. When the 

level is minimal, prevalence is reduced by 0.5%, cessation is increased by 1%, and initiation is reduced 

by 0.5%.  

Cessation Treatment Module 

The cessation treatment policy module considered the effect of increased access to pharmacotherapies 

and behavioral therapies through quitlines that are well publicized (e.g., through a media campaign), 

including those that encourage follow-up with multiple sessions.
103,104

 The module allowed for a direct 

prevalence effect, as well as a continuous effect on future 1-year quit rates. The effect on future 1-year 

quit rates was halved to reflect the greater use of treatments and effectiveness of interventions in the first 

year of the program. It was estimated that use of either behavioral therapy or pharmacotherapies alone 

doubles quit rates, and that their combined use quadruples quit rates. Proactive quitlines with follow-up 

can double the quit success rate of those making a quit attempt.  

A study by Abrams and colleagues
103

 indicates that quitlines that are highly publicized and provide free 

nicotine replacement therapy (NRT) to the qualified smoker attract 4% of smokers in the first year 

(range: 2% to 6%). Of those who used these quitlines and the free NRT, 30% were new quit attempts. 

The authors estimated that 50% of those who use treatments as a result of cessation-based policies 

would not otherwise have made a quit attempt.
103

  

Quitline data for 2006 to 2014 obtained from the North American Quitline Consortium’s Annual Survey 

of Quitlines indicated that all states had proactive quitlines with follow-up by 2006. By 2006, 24 states 

provided free NRT; 40 states were offering free NRT by 2009.
105

 The number of states offering quitlines 

and free NRT has stayed relatively constant since 2009. This module did not consider other aspects of 

cessation treatment policies, such as financial access outside of quitlines and the role of brief health care 

provider interventions. Health care provider interventions are surveyed in the TUS-CPS, and 

information on Medicaid coverage for these interventions is provided in the American Lung 

Association’s 2010 report on cessation coverage in the states.
106

  

Youth Access Policies Module 

For the minimum legal purchase age of 18, the model considered three levels of enforcement: 

(1) strongly enforced and publicized, (2) medium enforcement, and (3) weak enforcement. The module 

also incorporated the role of self-service and vending machine bans. When all policies are in full force, 

it was estimated a 20% reduction in prevalence and initiation for 16- and 17-year-olds and a 30% 

reduction for ages 10–15.
107

 The review in chapter 11 did not find obvious differences in purchase rates 

and compliance by race or education. Enforcement and compliance estimates from previous models 

were used. Based on average compliance rates of about 90%, it was estimated that there has been a 

medium level of enforcement since 2006. Vending machine and self-service bans are both considered at 

90% compliance since 2006.  
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Calibration Methods  

To calibrate the model, predictions of smoking prevalence by age and gender from the model for 2010 

and 2011 were compared to corresponding estimates from the 2010-2011 TUS-CPS.
60

 Based on this 

comparison, the first-year cessation rate was adjusted. For those age 55 and older, relapse rates were 

generally lowered, leading to higher cessation rates and lower smoking prevalence over time. For those 

under age 55, relapse rates generally increased, yielding higher smoking rates. 

Predicted Results of the Recommended Policies Compared With the Status Quo  

This section presents estimates of smoking prevalence by income quintile from the TUS-CPS, then 

estimates the status quo scenario for the two lower income quintiles, and then discusses the differential 

effects of varying levels of tobacco control policies, in isolation and in combination, as a comprehensive 

tobacco control strategy.  

Smoking Prevalence by Income Quintile 

Smoking prevalence rates from the TUS-CPS are shown in Table 12.2 (for 2006-2007) and Table 12.3 

(for 2010-2011), by income quintile. Except for the age category 75 to 84, smoking prevalence declined 

as income increased. For ages 18 and above in 2006-2007, smoking prevalence among males fell from 

30.2% for the first income quintile to 10.6% for fifth quintile, and among females, from 22.7% for the 

first quintile to 8.3% for fifth quintile. For ages 18 and above in 2010-2011, smoking prevalence for 

males fell from 28.0% for the first income quintile to 8.8% for fifth quintile, and for females, from 

20.8% for the first quintile to 6.7% for fifth quintile. The smoking rate declined for all income quintiles 

between 2006-2007 and 2010-2011—for example, the prevalence rates for males fell from 30.2% to 

28.0% in quintile 1, and the rates fell from 10.6% to 8.8% in quintile 5. 

Table 12.2 Smoking Prevalence by Age and Income Quintile, TUS-CPS, 2006-2007 (Percentages) 

   Income Quintiles – Male     Income Quintiles – Female   

Age Group 1 2 3 4 5 1 2 3 4 5 

18–20 24.3 28.0 20.7 13.0 8.8 21.4 13.6 18.6 10.5 5.7 

21–24 29.3 23.1 27.5 22.0 11.1 26.2 19.3 16.5 21.6 11.7 

25–34 30.7 31.2 24.2 19.0 13.6 28.9 23.7 16.5 13.4 6.9 

35–44 41.8 30.6 25.4 15.2 11.5 31.8 22.6 21.8 14.5 8.9 

45–54 43.1 31.4 24.8 19.7 11.1 33.5 26.7 22.3 15.8 9.5 

55–64 31.4 26.4 21.4 15.8 8.0 24.9 16.9 14.9 12.9 7.6 

65–74 23.3 12.5 10.6 7.9 5.0 14.7 10.5 9.0 6.3 2.9 

75–84 11.5 7.8 6.9 3.9 10.7 5.2 3.3 4.5 1.7 5.4 

85+ 2.3 0.1 0.0 0.0 0.0 2.5 3.8 3.1 0.0 0.0 

18+ 30.2 25.3 22.3 16.7 10.6 22.7 18.4 17.2 13.8 8.3 

Note: Quintile 1 is the lowest income group; quintile 5 is the highest. 
Source: U.S. Department of Commerce 2008.59  
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Table 12.3 Smoking Prevalence by Age and Income Quintile, TUS-CPS, 2010-2011 (Percentages) 

   Male Income Quintile     Female Income Quintile   

Age Group 1 2 3 4 5 1 2 3 4 5 

18–20 22.3 15.7 15.6 12.1 9.5 16.5 11.8 10.8 9.5 3.3 

21–24 26.1 24.6 22.0 16.0 14.0 21.9 19.4 14.5 10.0 7.7 

25–34 32.2 26.1 19.5 17.3 12.0 26.1 21.2 15.2 10.4 6.8 

35–44 32.9 25.2 20.4 13.9 7.5 27.0 21.2 15.0 11.1 6.1 

45–54 38.1 27.7 22.5 15.1 9.0 31.3 24.0 19.2 13.7 8.5 

55–64 30.7 24.1 18.6 13.0 8.5 22.6 19.1 13.3 9.3 6.2 

65–74 19.3 12.3 10.2 10.0 5.0 14.8 10.1 7.5 7.0 4.5 

75–84 7.4 6.6 4.9 2.6 4.5 6.0 4.4 4.0 2.4 4.2 

85+ 3.3 2.3 1.7 0.0 1.1 1.7 2.6 1.9 1.6 0.6 

18+ 28.0 21.8 18.1 14.0 8.8 20.8 17.1 13.7 10.5 6.7 

Note: Quintile 1 is the lowest income group; quintile 5 is the highest. 
Source: U.S. Department of Commerce 2012.60  

The Status Quo Scenario 

The model begins with the policy levels in effect in 2006 as the baseline. Changes in policy through 

2014 were entered into the model. The status quo scenario maintains policies at the 2014 level through 

2064. Data presented for years after 2006 are predictions. Table 12.4 shows results for the status quo 

scenario by gender, income quintile, and age group.  

Table 12.4 Smoking Prevalence by Income Quintile (Lowest and Second-Lowest) and by Age, Sex, and 
Year, as Predicted by SimSmoke’s Status Quo Scenario (Percentages) 

   Lowest Income Quintile     2nd Lowest Income Quintile   

Age Group 2006 2011* 2015* 2045* 2064* 2006 2011* 2015* 2045* 2064* 

Males           

18–24 26.4 22.7 22.3 22.1 22.0 23.2 19.7 19.7 19.6 19.6 

25–44 36.7 28.2 24.4 20.9 20.8 30.9 24.6 22.0 18.1 18.1 

45–64 36.8 32.2 30.9 14.5 14.4 28.5 24.1 21.8 10.6 9.9 

65+ 17.6 15.9 15.4 8.5 5.3 10.4 10.9 11.5 5.8 3.5 

18+ 30.5 25.7 23.6 16.9 15.9 24.6 20.7 19.1 13.2 11.7 

Females           

18–24 21.7 18.8 18.5 18.3 18.2 18.4 15.7 15.6 15.5 15.5 

25–44 30.5 23.6 20.8 18.0 17.8 23.2 19.3 17.5 14.2 14.2 

45–64 28.6 25.6 24.4 12.0 11.8 21.2 20.6 20.8 12.0 11.5 

65+ 9.8 9.7 10.2 6.9 4.7 7.0 8.0 9.% 8.9 6.0 

18+ 22.5 19.5 18.3 14.1 13.3 17.6 16.2 15.8 12.5 11.2 

*Predicted smoking prevalence using the SimSmoke model.  
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For the lowest income quintile in 2006, smoking prevalence for males age 18 and over was 30.5%. 

Predicted prevalence declined slowly in subsequent years: to 25.7% in 2011, 23.6% in 2015, 16.9% in 

2045, and 15.9% in 2064. For the second-lowest income quintile model, adult male smoking prevalence 

was at 24.6% in 2006, with predictions falling to 20.7% in 2011, 19.1% in 2015, 13.2% in 2045, and 

11.7% in 2064. Smoking prevalence among women age 18 and over in the lowest quintile model also 

decreased gradually over these years: 22.5% in 2006 and predicted to be 19.5% in 2011, 18.3% in 2015, 

14.1% in 2045, and 13.3% in 2064. Smoking prevalence for women in the second-lowest quintile model 

was 17.6% in 2006, then predicted to be 16.2% in 2011, 15.8% in 2015, 12.5% in 2045, and 11.2% in 

2064. The model predicted a slow downward trend in the absence of policy change, as reflected in 2006 

prevalence, initiation, and cessation rates. Fluctuations from that trend are due to policy changes, 

primarily explained by increases in cigarette prices between 2006 and 2014 and the implementation of 

additional smoke-free laws.  

Table 12.4 shows that by 2011, smoking prevalence rates also declined for most age groups, except for 

women in the 65-and-older age group in both income quintiles, and men ages 65 and older in the 

second-lowest income quintiles. The 45–64 age group showed the largest declines, followed by the  

25–44 group and the 18–24 group. Among adults ages 45–64, the 2006 prevalence for males was 36.8% 

for the first income quintile and 28.5% for the second, and for females, 28.6% for the first income 

quintile and 21.2% for the second. The larger declines in the 25–44 and 45–64 age groups may reflect a 

need to further calibrate the model once data are available for later years. This calibration will allow for 

initiation in later age groups and lower cessation rates at the younger ages. 

Smoking-attributable deaths predicted for age 18 and older according to SimSmoke’s status quo scenario 

are shown in Table 12.5. With the policies implemented and maintained in future years, smoking-

attributable deaths predicted for the lowest income quintile in 2006 were 74,778 among men and 38,916 

among women, or 113,694 combined. In 2011, estimated smoking-attributable deaths in this income 

quintile increased to 78,190 for men and 40,233 for women, or 118,423 combined. In 2015 these 

estimates rose again, to 78,181 deaths among men and 40,970 deaths among women (119,151 

combined); the number of deaths declined by 2064 to 38,492 deaths (men), 23,716 (women), and 62,208 

(combined). For the years 2015 through 2064, a total of 4,382,226 premature deaths were predicted.  

For the second-lowest quintile, the status quo model predicted 54,400 smoking-attributable deaths 

among males and 33,159 smoking-attributable deaths among females (87,559 combined) in 2006, and 

predictions increased in 2011 to 59,119 deaths among males and 33,802 deaths among females (92,921 

combined). The number of deaths was predicted to increase again in 2015, to 60,867 among males and 

35,499 among females (96,366 combined), then decline in 2064 to 29,573 deaths among males and 

24,822 deaths among females (54,395 combined). For the years 2015 through 2064, a total of 3,842,548 

premature deaths were predicted. The lower number of deaths in the second income quintile reflects 

lower smoking rates at that income level. The increase in smoking-attributable deaths over time reflects 

the aging of the large number of former smokers as well as general population growth.  
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Table 12.5 Smoking-Attributable Deaths by Income Quintile (Lowest and Second-Lowest) and by Sex and 
Year, as Estimated by SimSmoke’s Status Quo Scenario 

Quintile and Sex 2006 2011* 2015* 2025* 2045* 2064* 2015–2064* 

Lowest income quintile        

Men 74,778 78,190 78,181 70,661 45,867 38,492 2,746,847 

Women 38,916 40,233 40,970 40,619 28,804 23,716 1,635,379 

Total 113,694 118,423 119,151 111,280 74,671 62,208 4,382,226 

Second-lowest income quintile        

Men 54,400  59,119  60,867  57,500  37,065  29,573  2,215,841  

Women 33,159  33,802  35,499  38,129  30,658  24,822  1,626,707  

Total 87,559  92,921  96,366  95,629  67,723  54,395  3,842,548  

*Predicted smoking prevalence using the SimSmoke model.  

Stronger Policy Scenarios 

Next, the effect of strengthening current policies, both individually and in combination, was considered. 

These stronger policies—which might be viewed as the desired set of policies, similar to those 

recommended in the Healthy People 2010 objectives
37

—included:  

 Tax increases of $1.00, $2.00, and $3.00 per pack, with the assumption that these taxes are 

indexed to inflation so that their value is maintained over time 

 Extending coverage of smoke-free laws to cover worksites, restaurants, and bars in all 50 states, 

with high compliance  

 Increasing mass media anti-tobacco campaign expenditures to a high intensity level in all states 

from their average current medium-high intensity level  

 Increasing restrictions from current advertising on TV and radio, to include newspapers, point of 

sale, sponsorship, branding, and mail giveaways, with stronger enforcement; and implementing 

strong graphic health warnings  

 Implementing a well-publicized cessation policy involving multi-session quitlines and free NRT 

 Strengthening youth access policies to a high level of enforcement. 

The incremental effects of these stronger policies (referred to below as SimSmoke-Recommended 

Policies) depend on the level of policies in effect in 2014. The effects of policies are presented relative 

to the status quo level for smoking prevalence in the same year (t), that is: 

[Policy ratet – status quo ratet]/status quo ratet 

and in terms of lives saved: 

[Deaths in status quot – Deaths with policies in placet] 

for smoking-attributable deaths.  
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The comprehensive best-case strategy includes the predicted simultaneous implementation (in the year 

2015) of each of the above policies together with a tax increase of $1.00, $2.00, or $3.00 per pack.  

New, more rigorous policies were modeled as if implemented and maintained from 2015 through 2064. 

The predicted effects on male and female smoking prevalence are shown in Tables 12.6 and 12.7 for the 

lowest quintile, and in Tables 12.8 and 12.9 for the second-lowest quintile. The effects of these policies 

on smoking-attributable deaths among both genders are shown in Table 12.10 for the first income 

quintile and Table 12.11 for the second income quintile. These tables reveal the effects of tax increases, 

universal adoption of smoke-free laws, enhanced mass media anti-tobacco campaigns, marketing 

restrictions, health warnings, cessation treatment policies, and youth access policies. Each tobacco 

control policy and data from Tables 12.6 to 12.11 are discussed in the subsections below.  

Cigarette Taxes 

Of the tobacco control policies, SimSmoke attributes the most pronounced effect on smoking prevalence 

trends between 1993 and 2003 to tax increases.
95

 NCI Tobacco Control Monograph 21 concluded that 

“significantly increasing the excise tax and price of tobacco products is the single most consistently 

effective tool for reducing tobacco use.”
97,p.151

 However, the same absolute increase in taxes or price had 

a smaller effect in 2009 than in earlier years because prices were higher in 2009, and the same increases 

were smaller in relative terms. In both the lowest and second-lowest income quintile models, a 

$1.00/pack increase in the 2015 average tax rate was projected to result in a relative decline of about 

3.5% in smoking prevalence for both men and women compared to the status quo tax rate in that year. 

By 2064, the tax rate increase is projected to lead to a much larger decline, about 8.2% in both income 

quintiles, compared to the status quo rate. In both the lowest and second-lowest income quintile models, 

an increase of $2.00 in the average tax rate is projected to result in a relative reduction of about 6.5% in 

both men’s and women’s smoking prevalence in 2015 compared to the status quo. By 2064, this 

increased rate is projected to lead to a reduction in prevalence of between 14.4% and 14.8% in males 

and females relative to the status quo. In 2015 in both the lowest and second-lowest income quintile 

models, an increase of $3.00 in the average tax rate was projected to result in about a 9.0% relative 

reduction in smoking prevalence for both men and women compared to the status quo. By 2064, 

smoking prevalence under the recommended policy scenario is projected to decrease to about 19.6% of 

the status quo smoking prevalence.  

The largest effect of the price increases is seen among young people, particularly those younger than 

18 years old. Price increases have a greater effect over time primarily because young people are more 

responsive to price increases than adults, and as those young people grow older, fewer of them smoke. 

As noted, the SimSmoke model assumes that taxes increase with the rate of inflation over time, but some 

of the effect of tax increases on smoking prevalence dissipates over time if the per-unit taxes are not 

indexed to inflation.
55
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Table 12.6 Comparison of Status Quo Policies With SimSmoke-Recommended Policies: Smoking 
Prevalence and Percentage Change Among Men Ages 18 to 85, Lowest Income Quintile 
(Percentages) 

Policies and Effects 2014 2015* 2025* 2045* 2064* 

Status quo policies – smoking prevalence 24.0 23.6 20.1 16.9 15.9 

Recommended policies – independent effects on smoking prevalence      

1. Tax increases (per pack)      

By $1.00 24.0 22.8 19.1 15.7 14.6 

By $2.00 24.0 22.1 18.3 14.7 13.6 

By $3.00 24.0 21.5 17.7 13.9 12.8 

2. Comprehensive, well-enforced smoke-free laws 24.0 23.1 19.6 16.5 15.5 

3. High-intensity mass media anti-tobacco campaigns 24.0 23.0 19.3 16.0 15.0 

4. Comprehensive, well-enforced marketing bans 24.0 22.8 19.3 16.1 15.1 

5. Strong health warnings 24.0 22.8 19.1 16.0 15.0 

6. Cessation treatment policies 24.0 23.3 19.4 16.2 15.3 

7. Strong youth access enforcement 24.0 23.6 19.9 16.3 15.2 

Combined policy effects on prevalence      

2–7 above, plus $1.00 tax increase 24.0 19.3 14.8 11.4 10.4 

2–7 above, plus $2.00 tax increase 24.0 18.8 14.2 10.7 9.7 

2–7 above, plus $3.00 tax increase 24.0 18.3 13.7 10.1 9.1 

% Change in smoking prevalence with recommended policies vs. status quo       

Independent policy effects      

1. Tax increases      

By $1.00 0.0 –3.5 –4.9 –7.3 –8.2 

By $2.00 0.0 –6.5 –8.9 –13.0 –14.5 

By $3.00 0.0 –8.9 –12.1 –17.7 –19.6 

2. Comprehensive, well-enforced smoke-free laws 0.0 –1.9 –2.3 –2.6 –2.6 

3. High-intensity mass media anti-tobacco campaigns 0.0 –2.5 –3.9 –4.4 –4.4 

4. Comprehensive, well-enforced marketing bans 0.0 –3.4 –3.9 –4.8 –5.1 

5. Strong health warnings 0.0 –3.5 –4.8 –5.5 –5.7 

6. Cessation treatment policies 0.0 –1.1 –3.5 –4.0 –3.9 

7. Strong youth access enforcement 0.0 0.0 –1.1 –3.4 –4.7 

% Change – combined policy effects      

2–7 above, plus $1.00 tax increase 0.0 –18.0 –26.3 –32.6 –34.4 

2–7 above, plus $2.00 tax increase 0.0 –20.5 –29.5 –36.9 –39.0 

2–7 above, plus $3.00 tax increase 0.0 –22.6 –32.1 –40.4 –42.8 

*Predicted smoking prevalence or percentage change using the SimSmoke model.  
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Table 12.7 Comparison of Status Quo Policies With SimSmoke-Recommended Policies: Smoking 
Prevalence and Percentage Change Among Women Ages 18 to 85, Lowest Income Quintile 
(Percentages) 

Policies and Effects 2014 2015* 2025* 2045* 2064* 

Status quo policies – smoking prevalence 18.5 18.3 16.0 14.1 13.3 

Recommended policies – independent effects on smoking prevalence      

1. Tax increases (per pack)      

By $1.00 18.5 17.6 15.2 13.1 12.2 

By $2.00 18.5 17.1 14.5 12.3 11.4 

By $3.00 18.5 16.6 14.0 11.6 10.7 

2. Comprehensive, well-enforced smoke-free laws 18.5 17.9 15.6 13.7 12.9 

3. High-intensity mass media anti-tobacco campaigns 18.5 17.8 15.3 13.4 12.7 

4. Comprehensive, well-enforced marketing bans 18.5 17.6 15.3 13.4 12.6 

5. Strong health warnings 18.5 17.6 15.2 13.3 12.5 

6. Cessation treatment policies 18.5 18.1 15.3 13.4 12.7 

7. Strong youth access enforcement  18.5 18.3 15.8 13.7 12.8 

Combined policy effects on prevalence      

2–7 above, plus $1.00 tax increase 18.5 15.0 11.6 9.4 8.6 

2–7 above, plus $2.00 tax increase 18.5 14.5 11.1 8.8 8.0 

2–7 above, plus $3.00 tax increase 18.5 14.1 10.7 8.3 7.5 

% Change in smoking prevalence with recommended policies vs. status quo       

Independent policy effects      

1. Tax increases (per pack)      

By $1.00 0.0 –3.6 –5.0 –7.3 –8.1 

By $2.00 0.0 –6.5 –9.1 –13.0 –14.4 

By $3.00 0.0 –9.0 –12.4 –17.6 –19.5 

2. Comprehensive, well-enforced smoke-free laws 0.0 –1.9 –2.3 –2.6 –2.8 

3. High-intensity mass media anti-tobacco campaigns 0.0 –2.5 –4.1 –4.8 –4.9 

4. Comprehensive, well-enforced marketing bans 0.0 –3.4 –4.0 –4.9 –5.2 

5. Strong health warnings 0.0 –3.5 –5.0 –5.8 –6.1 

6. Cessation treatment policies 0.9 –1.1 –3.9 –4.7 –4.8 

7. Strong youth access enforcement  0.0 0.0 –1.1 –3.1 –4.1 

% Change – combined policy effects      

2–7 above, plus $1.00 tax increase 0.0 –18.0 –27.4 –33.4 –35.5 

2–7 above, plus $2.00 tax increase 0.0 –20.5 –30.6 –37.7 –40.1 

2–7 above, plus $3.00 tax increase 0.0 –22.6 –33.3 –41.1 –43.7 

*Predicted smoking prevalence or percentage change using the SimSmoke model.  
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Table 12.8 Comparison of Status Quo Policies With SimSmoke-Recommended Policies: Smoking 
Prevalence and Percentage Change Among Men Ages 18 to 85, Second-Lowest Income 
Quintile (Percentages) 

Policies and Effects 2014 2015* 2025* 2045* 2064* 

Status quo policies – smoking prevalence 19.4 19.1 16.3 13.2 11.7 

Recommended policies – independent effects on smoking prevalence      

1. Tax increases (per pack)      

By $1.00 19.4 18.4 15.5 12.2 10.8 

By $2.00 19.4 17.8 14.8 11.4 10.0 

By $3.00 19.4 17.4 14.2 10.8 9.4 

2. Comprehensive, well-enforced smoke-free laws 19.4 18.7 15.9 12.8 11.4 

3. High-intensity mass media anti-tobacco campaigns 19.4 18.6 15.7 12.6 11.2 

4. Comprehensive, well-enforced marketing bans 19.4 18.5 15.7 12.5 11.1 

5. Strong health warnings 19.4 18.5 15.5 12.4 11.0 

6. Cessation treatment policies 19.4 19.0 15.9 12.7 11.3 

7. Strong youth access enforcement 19.4 19.1 16.2 12.9 11.4 

Combined policy effects on prevalence      

2–7 above, plus $1.00 tax increase 19.4 15.7 12.1 8.9 7.7 

2–7 above, plus $2.00 tax increase 19.4 15.2 11.6 8.4 7.1 

2–7 above, plus $3.00 tax increase 19.4 14.8 11.1 7.9 6.7 

% Change in smoking prevalence with recommended policies vs. status quo      

Independent policy effects      

1. Tax increases (per pack)      

By $1.00 0.0 –3.6 –5.3 –7.4 –8.3 

By $2.00 0.0 –6.7 –9.5 –13.2 –14.8 

By $3.00 0.0 –9.2 –12.9 –17.9 –20.0 

2. Comprehensive, well-enforced smoke-free laws 0.0 –1.9 –2.3 –2.8 –2.9 

3. High-intensity mass media anti-tobacco campaigns 0.0 –2.6 –3.8 –4.5 –4.7 

4. Comprehensive, well-enforced marketing bans 0.0 –3.4 –4.0 –5.0 –5.4 

5. Strong health warnings 0.0 –3.5 –5.1 –6.2 –6.6 

6. Cessation treatment policies 0.0 –0.7 –2.7 –3.7 –3.9 

7. Strong youth access enforcement 0.0 0.0 –1.0 –2.3 –3.1 

% Change – combined policy effects      

2–7 above, plus $1.00 tax increase 0.0 –17.7 –25.8 –32.3 –34.6 

2–7 above, plus $2.00 tax increase 0.0 –20.3 –29.2 –36.7 –39.3 

2–7 above, plus $3.00 tax increase 0.0 –22.5 –32.0 –40.2 –43.1 

*Predicted smoking prevalence and percentage change using the SimSmoke model.  
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Table 12.9 Comparison of Status Quo Policies With SimSmoke-Recommended Policies: Smoking 
Prevalence and Percentage Change Among Women Ages 18 to 85, Second-Lowest Income 
Quintile (Percentages) 

Policies and Effects 2014 2015* 2025* 2045* 2064* 

Status quo policies 15.8 15.8 14.7 12.5 11.2 

Recommended policies – independent effects on smoking prevalence      

1. Tax increases (per pack)      

By $1.00 15.8 15.2 14.0 11.6 10.3 

By $2.00 15.8 14.8 13.4 11.0 9.6 

By $3.00 15.8 14.4 13.0 10.4 9.0 

2. Comprehensive, well-enforced smoke-free laws 15.8 15.5 14.3 12.2 10.9 

3. High-intensity mass media anti-tobacco campaigns 15.8 15.4 14.2 12.0 10.8 

4. Comprehensive, well-enforced marketing bans 15.8 15.2 14.1 11.9 10.7 

5. Strong health warnings 15.8 15.2 14.0 11.8 10.6 

6. Cessation treatment policies 15.8 15.7 14.4 12.1 10.9 

7. Strong youth access enforcement 15.8 15.8 14.5 12.1 10.8 

Combined policy effects on prevalence      

2–7 above, plus $1.00 tax increase 15.8 13.0 11.3 8.8 7.5 

2–7 above, plus $2.00 tax increase 15.8 12.6 10.8 8.3 7.0 

2–7 above, plus $3.00 tax increase 15.8 12.3 10.4 7.9 6.6 

% Change in smoking prevalence with recommended policies vs. status quo       

Independent policy effects      

1. Tax increases (per pack)      

By $1.00 0.0 –3.5 –4.6 –6.8 –8.1 

By $2.00 0.0 –6.4 –8.4 –12.1 –14.4 

By $3.00 0.0 –8.8 –11.5 –16.5 –19.4 

2. Comprehensive, well-enforced smoke-free laws 0.0 –1.9 –2.2 –2.5 –2.7 

3. High-intensity mass media anti-tobacco campaigns 0.0 –2.6 –3.3 –3.9 –4.1 

4. Comprehensive, well-enforced marketing bans 0.0 –3.4 –3.8 –4.6 –5.1 

5. Strong health warnings 0.0 –3.5 –4.5 –5.4 –5.8 

6. Cessation treatment policies 0.0 –0.7 –2.1 –2.7 –3.0 

7. Strong youth access enforcement 0.0 0.0 –1.4 –3.2 –3.6 

% Change – combined policy effects      

2–7 above, plus $1.00 tax increase 0.0 –17.6 –23.2 –29.4 –32.8 

2–7 above, plus $2.00 tax increase 0.0 –20.1 –26.2 –33.5 –37.5 

2–7 above, plus $3.00 tax increase 0.0 –22.2 –28.8 –36.9 –41.3 

*Predicted smoking prevalence and percentage change using the SimSmoke model.  
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Table 12.10 Smoking-Attributable Deaths, from SimSmoke Model, Lowest Income Quintile 

Policies and Effects 2014 2015* 2025* 2045* 2064* 2015–2064* 

Status quo policies 119,526 119,151 111,280 74,671 62,207 4,382,226 

Independent policy effects       

1. Tax increases (per pack)       

By $1.00 119,526 119,151 110,115 72,235 58,411 4,270,483 

By $2.00 119,526 119,151 109,161 70,273 55,421 4,180,505 

By $3.00 119,526 119,151 108,366 68,657 53,066 4,106,466 

2. Comprehensive, well-enforced smoke-free laws 119,526 119,151 110,512 73,220 60,674 4,320,096 

3. High-intensity mass media anti-tobacco campaigns 119,526 119,151 109,881 71,678 59,040 4,261,227 

4. Comprehensive, well-enforced marketing bans 119,526 119,151 110,037 72,366 59,613 4,281,115 

5. Strong health warnings 119,526 119,151 109,620 71,281 58,579 4,241,867 

6. Cessation treatment policies 119,526 119,151 109,878 71,193 58,523 4,250,476 

7. Strong youth access enforcement 119,526 119,151 111,280 74,467 61,152 4,369,917 

Combined policy effects       

2–7 above, plus $1.00 tax increase 119,526 119,151 102,837 57,572 42,793 3,663,201 

2–7 above, plus $2.00 tax increase 119,526 119,151 102,055 56,066 40,662 3,593,766 

2–7 above, plus $3.00 tax increase 119,526 119,151 101,405 54,831 38,950 3,536,825 

Attributable deaths with the status quo policies minus attributable deaths with recommended policies       

Independent policy effects       

1. Tax increases (per pack)       

By $1.00 — — 1,166 2,436 3,797 111,743 

By $2.00 — — 2,120 4,399 6,786 201,721 

By $3.00 — — 2,915 6,015 9,201 275,760 

2. Comprehensive, well-enforced smoke-free laws — — 768 1,451 1,534 62,130 

3. High-intensity mass media anti-tobacco campaigns — — 1,400 2,993 3,167 120,999 

4. Comprehensive, well-enforced marketing bans — — 1,244 2,305 2,595 101,111 

5. Strong health warnings — — 1,660 3,391 3,629 140,359 

6. Cessation treatment policies — — 1,402 3,479 3,685 131,750 

7. Strong youth access enforcement — — — 204 1,055 12,310 

Combined policy effects       

2–7 above, plus $1.00 tax increase — — 8,444 17,100 19,414 719,025 

2–7 above, plus $2.00 tax increase — — 9,223 18,606 21,545 788,461 

2–7 above, plus $3.00 tax increase — — 9,875 19,840 23,258 845,401 

*Predicted smoking-attributable deaths using the SimSmoke model.  
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Table 12.11 Smoking-Attributable Deaths, from SimSmoke Model, Second-Lowest Quintile 

Policies and Effects 2014 2015* 2025* 2045* 2064* 2015–2064* 

Status quo policies 95,986 96,366 95,629 67,723 54,395 3,842,548 

Independent policy effects       

1. Tax increases (per pack)       

By $1.00 95,986 96,366 94,694 65,560 51,124 3,745,356 

By $2.00 95,986 96,366 93,929 63,817 48,551 3,667,859 

By $3.00 95,986 96,366 93,291 62,381 46,473 3,603,789 

2. Comprehensive, well-enforced smoke-free laws 95,986 96,366 95,008 66,466 53,064 3,789,373 

3. High-intensity mass media anti-tobacco campaigns 95,986 96,366 94,607 65,498 52,018 3,751,328 

4. Comprehensive, well-enforced marketing bans 95,986 96,366 94,621 65,707 52,152 3,755,695 

5. Strong health warnings 95,986 96,366 94,294 64,832 51,243 3,723,103 

6. Cessation treatment policies 95,986 96,366 94,882 65,787 52,204 3,767,696 

7. Strong youth access enforcement 95,986 96,366 95,629 67,574 53,680 3,833,878 

Combined policy effects       

2–7 above, plus $1.00 tax increase 95,986 96,366 89,353 54,284 39,023 3,277,993 

2–7 above, plus $2.00 tax increase 95,986 96,366 88,715 52,900 37,120 3,216,322 

2–7 above, plus $3.00 tax increase 95,986 96,366 88,184 51,765 35,588 3,165,727 

Attributable deaths with the status quo policies minus attributable deaths with recommended policies       

Independent policy effects       

1. Tax increases (per pack)       

By $1.00 — — 935 2,163 3,270 96,792 

By $2.00 — — 1,700 3,907 5,844 174,689 

By $3.00 — — 2,339 5,342 7,922 238,759 

2. Comprehensive, well-enforced smoke-free laws — — 621 1,257 1,331 53,175 

3. High-intensity mass media anti-tobacco campaigns — — 1,022 2,225 2,377 91,220 

4. Comprehensive, well-enforced marketing bans — — 1,008 2,017 2,243 86,853 

5. Strong health warnings — — 1,335 2,891 3,151 119,445 

6. Cessation treatment policies — — 747 1,936 2,190 74,852 

7. Strong youth access enforcement — — — 150 714 8,670 

Combined policy effects       

2–7 above, plus $1.00 tax increase — — 6,276 13,439 15,371 564,555 

2–7 above, plus $2.00 tax increase — — 6,975 14,823 17,275 626,226 

2–7 above, plus $3.00 tax increase — — 7,445 15,959 18,806 676,821 

*Predicted smoking-attributable deaths using the SimSmoke model.  
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In terms of lives saved, it is projected that in 2064, a $1.00 tax increase would avert 3,797 smoking-

attributable deaths of men and women in the lowest income quintile and 3,270 deaths in the 

second-lowest quintile. A $1.00 tax increase in effect until 2064 would have averted a cumulative 

total of 111,743 smoking-attributable deaths in the lowest income quintile, and 96,792 deaths in the 

second-lowest quintile. A $2.00 tax increase is projected to avert 6,786 smoking-attributable deaths in 

2064 in the lowest income quintile, and 5,844 deaths in the second-lowest quintile. Cumulatively, it is 

projected that 201,721 smoking-attributable deaths would be averted between 2015 and 2064 in the 

lowest income quintile, and 174,689 deaths in the second-lowest quintile with a $2.00 tax increase. A 

$3.00 tax increase would avert 9,201 smoking-attributable deaths in 2064 in the lowest income quintile, 

and 7,922 deaths in the second-lowest quintile. Over the 50-year period from 2015 to 2064, the model 

predicts that a $3.00 tax would avert a total of 275,760 smoking-attributable deaths in the lowest income 

quintile, and 238,759 deaths in the second-lowest quintile. These effects grow over time because 

individuals tend to reap the benefits of quitting smoking 2–10 years after quitting. In addition, those who 

are prevented from beginning to smoke between the ages of 10 and 24 also avoid smoking-attributable 

deaths, which generally occur at ages 35 and older. 

Smoke-Free Laws 

SimSmoke data support the conclusion that public health would be considerably improved if all states 

enacted and strongly enforced comprehensive laws that ban smoking in worksites, bars, restaurants, and 

other public places. These recommended measures are predicted to reduce male and female smoking 

prevalence in both the lowest and second-lowest income quintiles by 1.9% in 2015 relative to the status 

quo scenario. By 2045, smoking prevalence declines for men and women in the lowest income quintiles 

by 2.6%; in the second-lowest quintile it declines by 2.8% for men and 2.5% for women. By 2064, in the 

lowest income quintile smoking prevalence decreases by 2.6% for men and 2.8% for women; in the 

second-lowest quintile smoking prevalence by 2.9% for men and 2.7% for women. By 2064, 

comprehensive smoke-free laws would avert 1,534 smoking-attributable deaths (male and female) in the 

lowest income quintile and 1,331 deaths in the second-lowest quintile. From 2015 to 2064, 

comprehensive smoke-free laws would avert a total of 62,130 smoking-attributable deaths in the lowest 

income quintile and a total of 53,175 deaths in the second-lowest quintile.  

Mass Media Anti-Tobacco Campaigns 

A high-intensity mass media anti-tobacco campaign implemented in 2015 was projected to lead to a 

decline of 2.5% in adult smoking prevalence in the lowest income quintile compared to the status quo, 

and a 2.6% decline in the second-lowest income quintile. By 2064 the relative effect would increase to 

4.4% among men and 4.9% among women, both in the lowest quintile, and to 4.7% among men and 

4.1% among women in the second-lowest quintile. The model projects that in 2064, a strong campaign 

directed at all smokers would avert 3,167 smoking-attributable deaths in the lowest income quintile and 

2,377 deaths in the second-lowest quintile. Between 2015 and 2064, the enhanced anti-tobacco media 

campaign would avert a total of 120,999 smoking-attributable deaths in the lowest income quintile and 

91,220 deaths in the second-lowest quintile. 

Marketing Restrictions 

Strongly enforced restriction of both direct and indirect marketing is predicted to lead male and female 

smoking prevalence to decline 3.4% in 2015 for the lowest and second-lowest income quintiles, 

compared to status quo policies. By 2064, prevalence would decline by around 5.2% (in the lowest 
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quintile, 5.1% for men and 5.2% for women; in the second-lowest quintile, 5.4% for men and 5.1% for 

women). Strong marketing restrictions are estimated to avert 2,595 smoking-attributable deaths in 2064 

in the lowest quintile, and 2,243 deaths in the second-lowest quintile. Over the 50-year period from 2015 

to 2064, a total of 101,111 smoking-attributable deaths would be averted in the lowest income quintile 

and 86,853 deaths would be averted in the second-lowest quintile with well-enforced marketing 

restrictions. 

Health Warnings 

In 2015, a stronger health warning policy was predicted to reduce smoking prevalence by 3.5% among 

men and women in the lowest and second-lowest income quintiles relative to the status quo. By 2064 the 

stronger policy is projected to reduce smoking by a higher percentage compared to the status quo policy: 

in the lowest quintile, by 5.7% among men and 6.1% among women; in the second-lowest quintile, by 

6.6% among men and 5.8% among women. It is projected that in 2064, a strong health warning policy 

would avert a total of 3,629 smoking-attributable deaths in the lowest quintile, and 3,151 deaths in the 

second-lowest quintile. The cumulative total number of smoking-attributable deaths averted by a strong 

health warning policy in the years 2015 through 2064 would be 140,359 in the lowest income quintile 

and 119,445 in the second-lowest quintile. 

Cessation Treatment Policies 

A policy requiring well-publicized, multi-session quitlines with free NRT would have relatively small 

effects in the earlier years of the projection compared to other policies, but over time would lead to 

higher rates of cessation, which reflects the tendency of people older than 24 to quit smoking at higher 

rates than younger people.
54

 In 2015, enhanced cessation policies were projected to reduce smoking 

prevalence by 1.1% for men and women in the lowest income quintile compared to the status quo 

scenario, and by 0.7% for men and women in the second-lowest quintile. In 2064 these policies are 

expected to result in the following changes: in the lowest income quintile, a 3.9% relative reduction in 

prevalence rates among men and a 4.8% relative reduction among women; in the second-lowest quintile, 

these policies are expected to lead to a 3.9% relative reduction in men and a 3.0% reduction in women. 

It is projected that in 2064, a stronger cessation policy would avert a total of 3,685 smoking-attributable 

deaths in the lowest income quintile and 2,190 deaths in the second-lowest quintile. During the years 

2015 through 2064 the comprehensive cessation policy is expected to avert a cumulative total of 

131,750 smoking-attributable deaths in the lowest income quintile and 74,852 in the second-lowest 

quintile compared to the status quo policy. These effects are relatively small because the model takes 

into account that about 80% of states already provide free NRT, and 100% have active quitlines with 

follow-up.
105 

Youth Access 

Strong enforcement of youth access policies is estimated to have no immediate effect on reducing 

smoking prevalence for men and women in the lowest and second-lowest income quintiles in 2015, 

since it is directed at youth, who make up a small percentage of the population; however, a stronger 

effect is predicted in later years. In 2064, stricter enforcement of youth access policies is projected to 

reduce smoking prevalence in comparison with status quo policies as follows: in the lowest quintile, by 

4.7% among men and 4.1% among women; in the second-lowest quintile, by 3.1% among men and 

4.0% among women. In 2064, strong enforcement of youth access is projected to prevent a total of 1,055 

smoking-attributable deaths in the lowest income quintile and 714 deaths in the second-lowest income 
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quintile. During the years 2015 through 2064, it is estimated that a total of 12,310 smoking-attributable 

deaths would be averted in the lowest quintile and 8,670 in the second-lowest quintile. 

Best-Case Scenario: A Comprehensive Set of Policies 

Lastly, the combination of the individual policies described in previous sections—comprehensive 

smoke-free laws, a high-intensity mass media anti-tobacco campaign, enhanced marketing restrictions, 

strong health warnings, and strengthened cessation and youth access policies—with varying increases in 

cigarette taxes were considered. For 2015, these policies, combined with a tax increase of $1.00 per 

pack, would lead smoking prevalence among both men and women to decline to about 18.0% below 

what status quo policies would produce for the lowest income quintile and to decline by about 17.7% 

among men and 17.6% among women for the second-lowest quintile. Maintaining this set of policies is 

estimated to reduce the smoking rate in 2064 by 34.4% among men and 35.5% among women in the 

lowest income quintile relative to the status quo, and by 34.6% among men and 32.8% among women in 

the second-lowest quintile.  

Similarly, a tax increase of $2.00 per pack in combination with the other policies was projected to 

reduce the smoking rate in 2015 by about 20.5% in men and women in the lowest income quintile, and 

by 20.3% in men and 20.1% in women in the second-lowest quintile, compared to the status quo. In 

2064 this combination is projected to reduce the smoking rate by 39.0% among men and 40.1% among 

women in the lowest income quintile compared to the status quo, and by 39.3% among men and 37.5% 

among women in the second-lowest quintile. Increasing taxes by $3.00 per pack in combination with the 

other policies was projected to reduce the smoking rate in 2015 by 22.6% for men and women in the 

lowest income quintile, and by 22.5% for men and 22.2% for women in the second-lowest quintile. In 

2064 this policy is projected to reduce the smoking rate by 42.8% among men and 43.7% among women 

in the lowest income quintile relative to the status quo, and by 43.1% among men and 41.3% among 

women in the second-lowest quintile.  

In terms of smoking-attributable deaths averted, a comprehensive policy with a $1.00 per pack tax 

increase is projected to avert 19,414 deaths in the lowest income quintile and 15,371 deaths in the 

second-lowest quintile in the year 2064. The model projects that these combined policies will avert 

719,025 smoking-attributable deaths between 2015 and 2064 for the lowest quintile and 564,555 for the 

second-lowest quintile. In 2064, a $2.00 tax increase combined with the other policies would prevent an 

estimated 21,545 smoking-attributable deaths in the lowest quintile and 17,275 deaths in the second-

lowest quintile. Over the years 2015 through 2064 these policies are projected to avert 788,461 deaths in 

the lowest income quintile and 626,226 lives in the second-lowest quintile. A comprehensive policy that 

includes a $3.00 tax increase is projected in 2064 to prevent 23,258 smoking-attributable deaths in the 

lowest quintile, 18,806 deaths in the second-lowest quintile, and a cumulative total between 2015 and 

2064 of 845,401 deaths in the lowest quintile and 676,821 deaths in the second-lowest quintile. 

Of the seven policies in the comprehensive package, tax increases have the greatest effects overall in 

reducing smoking prevalence and smoking-attributable deaths. Some policies, such as cessation 

treatment programs, have a larger impact on adult smoking than on youth smoking. Others, such as 

taxes, have a greater effect on youth smoking prevalence than on adult smoking prevalence (especially 

those ages 35–64).  
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Conclusions 

In 2006, smoking prevalence in the lowest income quintile was 30.2% for men and 22.7% for women, 

with rates for people ages 25 to 64 averaging 36.8% for men and 29.8% for women. Rates in the second-

lowest income quintile were also high—25.3% for men and 18.4% for women, while rates for people 

ages 25 to 64 averaged 29.9% for men and 22.5% for women. Smoking prevalence was thus 

considerably higher in these income quintiles than the average for the population as a whole in 2006 

(20.1% for males and 15.5% for females, based on the 2006-2007 TUS-CPS).
108

 Based on current 

policies, SimSmoke predicts declining rates for both the lowest and second-lowest income quintiles, but 

it also predicts that smoking rates for these quintiles will be high for many years to come.  

Through stronger tobacco control policies, smoking prevalence rates can be considerably reduced for the 

lowest two income quintiles. Raising average taxes by $3.00 per pack would lower prevalence rates by 

more than 19% by the year 2064. Health warnings, anti-tobacco media campaigns, and comprehensive 

marketing restrictions can also play an important role. With a $3.00 tax increase, comprehensive 

marketing restrictions, smoke-free laws, strong graphic health warnings, a higher intensity media 

campaign, broader cessation treatment coverage, and greater youth access enforcement, the model 

predicts that smoking prevalence will fall by about 23% in the first few years. By 2064, the 

recommended policies would reduce smoking prevalence by more than 41% compared to status quo 

policies. While cessation treatments did not appear to produce large effects in this model, other studies 

have shown that fully integrating cessation treatment policies into the health care system has strong 

potential to influence smoking prevalence, specifically through rewarding health care providers for 

conducting interventions with follow-up and providing low- or no-cost therapies.
103,104

 Additionally, the 

Affordable Care Act emphasizes prevention of disease and expands access to tobacco cessation 

services.
109

  

SimSmoke also estimated that in 2014, 119,526 people in the lowest income quintile and 95,986 people 

in the second-lowest income quintile would die prematurely from smoking. A stronger set of policies 

and a $3.00 tax increase is predicted to result in 42,064 fewer deaths in 2064 (23,258 in the lowest 

income quintile and 18,806 in the second-lowest) than with the status quo policies, and a cumulative 

total for the years 2015 through 2064 of 1,522,222 lives saved (845,401 in the lowest income quintile 

and 676,821 in the second-lowest). These figures do not include lives lost due to secondhand smoke or 

fires caused by smoking, nor are the savings in excess medical costs associated with smoking-related 

conditions taken into account. These results show that tobacco control policies can have a major effect 

in reducing health disparities in low-income populations. 

This analysis was conducted at the national level, but disparities are also seen at the state level. Many of 

the states with the lowest median household income,
110

 such as Alabama, Arkansas, Kentucky, 

Louisiana, South Carolina, and Tennessee, also have weak tobacco control policies.
111

 Significantly 

increasing tobacco taxes, implementing comprehensive smoke-free laws, and conducting strong mass 

media campaigns in these states can go a long way toward reducing income-related health disparities. 

Although this analysis focused on income disparities, disparities by education and race/ethnicity merit 

consideration both individually and as they interact with income. For example, chapter 11 discusses the 

potential for higher cigarette taxes and more rigorous marketing restrictions to reduce smoking by 

African Americans. A SimSmoke model developed by Levy and colleagues
112

 examines how a ban on 

menthol cigarettes could affect both smoking prevalence and smoking-attributable deaths, considering 

three possible scenarios. The model projects that in the continued absence of a ban on menthol 
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cigarettes, smoking prevalence will decline slowly and the percentage of people smoking menthol 

cigarettes will increase. In contrast, a ban on menthol cigarettes is projected to lead to greater reductions 

in smoking prevalence and fewer smoking-attributable deaths; the largest proportion of benefits would 

accrue to African Americans. As the authors note, “our results suggest that somewhere between 323,000 

and 633,000 deaths could be avoided under a [menthol] ban, almost one-third of which would be among 

Blacks.”
112,p.1238

 Similarly, a model could be developed specifically focused on the Hispanic population, 

for example, to distinguish the effects of policies on more acculturated versus less acculturated Hispanic 

smokers.  

The income disparities model presented above did not consider the use of other tobacco products, such 

as smokeless tobacco and cigars, which are increasingly used with cigarettes.
113,114

 Smokeless tobacco 

use has increased since the 1990s, especially among young, low-income white males, and much of this 

use is in conjunction with cigarettes.
115–119

 Cigar use among young adults has also increased
120–122

; some 

brands are very similar to cigarettes in size and content but are taxed at lower rates. Use of e-cigarettes, 

a relatively new product, will be important to monitor in low-income populations.
123

 In general, further 

research is needed on the different types of tobacco used by people of low SES, especially by youth and 

young adults. 

Another limitation of the model is traceable to its method of evaluating initiation to smoking. Initiation 

generally takes place until the age of 24 in all models, but income varies over the life of the individual, 

and income until age 24 may be a poor indicator of later income and likely SES. For example, an 

individual may be in college through age 24 and receiving very low income. In addition, living 

circumstances vary, with some individuals living with their family of origin and others living 

independently with their own children. Therefore, it may be important to consider initiation at later ages, 

when income may more closely reflect eventual future income. Initially it appeared that TUS-CPS 

income data were missing for a disproportionate number in the lower age groups (< 24 years old), 

possibly because many in these younger groups were full-time students. However, using family income 

and analyzing missing income revealed that the proportion of those with missing income appeared to be 

roughly uniform across age groups. The model also might be extended to consider the steps in the 

progression to smoking initiation and to smoking cessation, rather than just considering simple initiation 

and cessation.  

The results from SimSmoke are subject to the limitations of the existing data, which indicate the 

importance of better surveillance to a better understanding of disparities in relation to public health. The 

model applied variations in mortality by income from Canada, which did not distinguish by age. The 

model also did not incorporate variations in mortality rates by income as they apply to smoking status. 

Information on mortality rates by income and smoking status is needed to better estimate the number of 

smoking-attributable deaths. To the extent that there are greater variations in the United States than in 

Canada, smoking-attributable deaths are likely to have been underestimated.  

In addition, the relatively high exposure to secondhand smoke among some racial/ethnic and low-SES 

groups (see chapter 9) is likely to impact the mortality rates of people of low SES more than those of 

high SES. More information is also needed on exposure to particular policies by SES. For example, 

compared to smokers of higher SES, lower SES smokers may pay lower prices for tobacco products on 

average, may be less subject to smoke-free laws, may be less likely to use quitlines and low- or no-cost 

pharmacotherapies, and may have less exposure to anti-tobacco media campaigns.  
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The SimSmoke results depend on a set of assumptions on effect sizes derived from the literature. The 

impact that an array of tobacco control policies have on different sectors of the population can be 

exceedingly complex, where the effect of an individual policy may depend on the array of policies 

already implemented or any policies implemented at the same time as the policy of interest. The strength 

of the evidence for each of the policies varies.
18,19,42,95,124

 The evidence for taxes and smoke-free policies 

is stronger than the evidence for mass media campaigns, and the evidence for cessation policies is 

weaker and less consistent. The model allowed for some variations in the effects of tobacco control 

policies by SES, but these effects could be subject to greater uncertainty as they affect low-SES groups. 

With smoking increasingly concentrated in low-SES groups, better information is needed on the effects 

of policies by SES. Knowledge of the synergistic effect of policies is also limited. Although a small 

number of empirical studies simultaneously consider the effect of two tobacco control policies,
23,25,125

 

most studies examine the effect of only one policy, making it difficult to determine how multiple 

policies interact with one another.  

The direct effect of policies on cessation in SimSmoke can be seen in a decrease in prevalence in the first 

year of the model. In future years, the effects of policy are maintained or increased through effects on 

initiation and cessation rates. The effects may also depend on relapse, although data on relapse rates in 

general and specifically relapse among lower SES individuals are limited.  

Another simplifying assumption is that policies are modeled as having a unidirectional effect on 

smoking rates. SimSmoke does not explicitly model potential feedbacks through tobacco industry 

practices, social norms and attitudes, and peer and family behaviors. As policies are implemented, the 

tobacco industry might strategically respond and counteract some policies by changing pricing or 

marketing practices or by introducing new products. In particular, tobacco companies may increasingly 

target low-SES groups. Projections of the strongest case assume that actions of tobacco companies do 

not negate a set of strong regulations and treatment progress. 

In addition to the validation conducted for this study, previous applications of SimSmoke to the United 

States, Arizona, California, Kentucky, and Minnesota
17–20,48–51

 as well as to other countries
15,39–46,48

 have 

accurately projected trends and turning points in smoking rates, confirming the validity of the 

parameters and assumptions underlying the income models. However, the income disparities models 

chart new territories for the SimSmoke models. It will be important to validate those models over time in 

future work. Other classifications of SES, such as by education level, might be considered, along with 

racial/ethnic interactions. By assessing the impact of policies on different sociodemographic groups, 

problem areas might be identified and policies evaluated so that future policies could be targeted to 

those areas.
27

  

To summarize, smoking rates among the lowest and second-lowest income quintiles are considerably 

above the national average, leading to over half of the smoking-attributable deaths in the United States. 

SimSmoke projects that a stronger set of tobacco control policies, especially price policies, may reduce 

smoking prevalence in the two lowest income quintiles by 25% in the near term, increasing to almost 

45% by 2065. These stronger policies will avert 850,000 smoking-attributable deaths in the lowest 

income quintile and 675,000 deaths in the second-lowest quintile by 2064. Modeling not only makes it 

possible to examine the potential role of policies in reducing smoking rates in disadvantaged 

populations, but also provides a framework for more systematically determining data and research 

needs.  
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