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Preventive Medicine 140 (2020) 106241

Contents lists available at ScienceDirect

edicine

o Status Quo Projections

Preventive Medicine

journal homepage: www.e com/locatel/ypmed

o Estimation of Policy Effects

Modeling smoking-attributable mortality among adults with major A |

Chock for

depression in the United States L

Jamie Tam™', Gemma M.J. Taylor’, Kara Zivi Kenneth E. Warner®, Rafael Meza"

e Fe asﬂ)lhty Analysis B e e g

* Addiction and Mental Health Group (AIM), Deparmment of Psychology, University of Bath, Somerset, Claverton Down Bath BA2 7AY, United Kingdom

“ Department of Health Management and Policy, University of Michigan School of Public Health, 1415 Washington Heights, Ann Arbor, MI 48109, United States
* Department of Psychiatry, University of Michigan Medical School, 1500 E Medical Center Dr, Ann Arbor, Ml 48109, United States

* Center for Clinical Management Research, VA Ann Arbor Healthcare System, 2215 Fuller Rd, Ann Arbor, MI 48105, United States

! Department of Epidemiology, University of Michigan School of Public Health, 1415 Washington Heights, Ann Arbor, MI 48109, United States

¥ Cancer Epidemiology and Prevention Program, University of Michigan Rogel Cancer Center, 1500 E Medical Center Dr, Ann Arbor, M1 48109, United States

e What-If scenarios

ARTICLE INFO ABSTRACT

Keywords: Tobacco-related health disparities disproportionately affect smokers with major depression (MD). Although
Smaoking tobacco simulation models have been applied to general populations, to date they have not considered popu-
° Major depression lations with a comorbid mental health condition. We developed and calibrated a simulation model of smoking
Jﬂ“P’““’°" and MD comorbidity for the US adult population using the 2005-2018 National Surveys on Drug Use and Health.
[ ) O l I I l er ac l I a I l a 5] S 1 S i‘\’:ﬁ;‘"ﬁ‘;’:;'m’dl‘: We use this model to evaluate trends in smoking prevalence, smoking-attributable mortality and life-years lost
Tobaco among adults with MD, and changes in smoking prevalence by mental health status from 2018 to 2060. The
model integrates known interaction effects between smoking initiation and cessation, and MD onset and re-
currence. We show that from 2018 to 2060, smoking prevalence will continue declining among those with
current MD. In the absence of intervention, people with MD will be increasingly disproportionately affected by
smoking compared to the general population; our model shows that the smaking prevalence ratio between those
° ° with current MD and those without a history of MD increases from 1.54 to 2.42 for men and from 1.81 to 2.73 for
Py P ar ameter E Stlm atl On women during this time period. From 2018 to 2060, approximately 484,000 smoking-atributable deaths will
oceur among adults with current MD, leading to 11.3 million life-years lost. Ambitious tobaceo control efforts
could alter this trajectory. With aggressive public health efforts, up to 264,000 of those premature deaths could
be avoided, translating into 7.5 million life years gained. This model can compare the relative health gains across
different intervention strategies for smokers with MD.
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Modeling the Future
Effects of a Menthol
Ban on Smoking
Prevalence and
Smoking-Attributable
Deaths in the

United States

| David T. Levy, PhD, Jennifer L. Pearson,
MPH, Andrea C. Villanti, PhD, MPH,
Kenneth Blackman, MS, Donna M. Vallone,
PhD, MPH, Raymond S. Niaura, PhD, and
David B. Abrams, PhD

We used a validated smoking sim-
ulation model and data from the
2003 Tobacco Use Supplement to
the Current Population Survey to
projectthe impact thata US menthol
ban would have on smoking preva-
lence and smoking-attributable de-
aths. In a scenario in which 30% of
menthol smokers quit and 30% of
those who would have initiated as
menthol smokers do not initiate, by
2050 the relative reduction in smok-
ing prevalence would be 9.7% over-
all and 24.8% for Blacks: deaths
averted would be 633252 overall
and 237 317 for Blacks. (Am J Public
Health. 2011;101:1236—-1240. doi:10.

2105/AJPH.2011.300179)
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Estimation of Policy Effects
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What-If scenarios

Counterfactual Analysis

e Parameter Estimation

e Multiproduct Analysis

Center for the
Assessment of Tobacco
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AC

Objectives. This study examined
the changes in smoking initiation and
cessation needed to realize the Healthy
People 2010 national adult smoking
prevalence objective (13%).

Methods. Using data from the
National Health Interview Surveys, we
calculated smoking prevalence over
time with a dynamic population demo-
graphics model, examining the effects
of changes in smoking initiation and
cessation.

Results. The draft objective is
unattainable solely through decreases
in smoking initiation. It could be
achieved through smoking cessation
alone only if cessation rates immedi-
ately increased by a factor of more than
3.5. Assuming plausible decreases in
initiation and increases in cessation, the
draft objective is virtually unattainable.

Conclusions. The health objec-
tives should challenge the status quo
but be achievable. Formal analysis
often can assist in establishing reason-
able objectives. (Am J Public Health.
2000:90:401-403)

Smoking Prevalence in 2010: Why the
Healthy People Goal Is Unattainable

David Mendez, PhD, and Kenneth E. Warner, PhD

In 1990, the US Public Health Service
released Healthy People 2000, its public
health objectives for the nation for the year
2000. Included was a ambitious goal of
reducing the prevalence of adult smoking
from 25.5% (1990) to 15%. With smoking
prevalence at nearly 24% in 1997, the nation
will fall far short of this objective. Using for-
mal modeling and examining data through
1994, Pechmann et al.* recently projected a
prevalence of 21% in 2000 if the steady
decline of 0.7 percentage point in effect since
the 1970s persists until 2000.

In 1998, the Office of Di:
tion and Health Promotion circulated draft
goals for the year 2010 objectives for the
nation.* The adult smoking prevalence goal
was set al 13%, a modest reduction from the
goal for 2000 but a substantial decline from
ce likely to exist at that time.”
on addressed in this study is what
ges in rates of smoking initiation and
ssation would be needed to realize the 2010
objective. This in turn permits an assessment
of the likelihood that the objective will be
realized

3.96%, respectivel * In this study, we report
cessation rates as a “factor” of these values.
For example, a cessation factor of 1.5 corre-
sponds to cessati

these annual

5 times each of
in our earlier
. prevalence in udy is consistent
with the definition of “current smoker” used
in the NHIS before 1992. A change in th
definition that year led to the inclusion of
some nondaily smokers previously omitted
from the category of current smoker. Inclu-
sion of these individuals raises the estimates
of prevalence by apy i ly 1 percentag
point.”

We used the model to investigate differ-
ent combinations of cessation and initiation
hat would produce an adult smoking
alence of 13% by 2010, under 2 different
of assumptions. First, we assumed that
initiation and cessation rates would change
i n 2000, from their current
values to their 2010 values, and then would
remain constant throughout the decade.
Although this is obviously not reali it
demonstrates the extreme case of success in
controlling tobacco use. Second (the more

SCHOOL OF PUBLIC HEALTH
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e Status Quo Projections

fobaccd control policy in developed
countries: Yesterday, today, and
tomorrow

Mende:

ent & Policy, School of Public Hea

e Estimation of Policy Effects

h E. Warner, Department of Health Manag
5, Ann Arbor, M 451092029, USA. Teley

e Feasibility Analysis

2006). What
interven

that success owing 1o policies relating to public
nomic incentives, and law and regulati
ns to be seen is whether evidence-based pol
ill continue to be the mainstay of toba

re

<o control in

tio

smoking in the developed nations, How-
wder which these policics aliered the  those countries in which they have been used extensively an

the circumstances

: king landscape have changed and are likely to change fur-  successfully. Multiple characteristics differentiate today's smok-
“stalled” at current levels. Because today’s smokers differ sig-  sume their cigarettes haschanged radically as well. 1tis plausible
nificantly from yesterday's and the environment in which even likely, that several of the tr

d-and-true policies soon will

have run their course in the most advanced tobacco control en-

smokers consume their cigarettes has changed, it is plausible
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University of

Michigan &
Georgetown
University

Counterfactual Analysis
Parameter Estimation

Multiproduct Analysis

Center for the
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that several of the evidence-based tobacco control policies soon
will have run their course in the most advanced tobacco control
herefore, what developed nations can
future and what novel policy mea

environments. We ask, t
expect of these po
sures may be nee

ies in th

ed to continue the assault on tobacco.

Discussion: After summarizing tobacco control success in the
United States and the findings from tobacco control policy re-
search, we consider the remaining problem focusing on the
characteristics of remaining smokers and their circumstances.
We then examine constraints on the continuing effectiveness of
evidence-based policy interventions. We employ a model to

project U.S. smoking prevalence decades i he future, with
and without improvements in initiation and cessation rates. We
then speculate about novel policy directions that will be needed

to further move the needle of tobacco control

Conclusion: without substantial innovation in tobacco con-
trol policy, further reductions in smoking in developed nations
will come frustratingly slowly. Needed policy innovations might
be quite radical, such as legislating
environments or regulators reducing allowable nicc
rettes to non-addicti

entirely smoke-free outdoor
e in ciga-

levels.

vironments. The question emerges, therefore, as to what devel
oped nations can expect of these policies in the future and what
novel policy measures we may need to continue the assault on
the toll of tobacco

To address that question—not answer it, for the question is
inherently speculative—we open with a brief précis of tobacco
control success in one country, the United States, and a review
of the evidence base regarding policy interventions. We then
consider the remaining problem focusing on the nature of re-
m g smokers and their circumstances. Speculation begins
in the next section, in which we examine constraints on the ¢

tinuing effectivencss of evidence-based policy

interventions.

swing section in which
United States decades

The speculation grows in the f

we project smoking prevalence in
into the future. The speculation peaks
which we contemplate novel policy dire

e mext sextion, in
ns for the future

We want to emphasize three contextual aspects of this pa-
per. First, we do not address the vital rol
tobacco control policics can and must play in low and middle
income countries. Second, we focus heavily on the United States,
reflecting the value of a case study and the limitations of our
cxpertise. While tobacco control experience varies among the

at evidence-based
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. . Original Investigation
Tobacco Control and the Reduction in Smoking-Related
® Status Quo PrOJ eCtlonS Premature Deaths in the United States, 1964-2012
Thecdore R Helford,Ph0:Rac Meza, Py et € W, PO Clre Mo, MPH, Shyoun Jon, PO
S . Mogics MO, P, Dot . Levy RO

Author Video ntervicw
jarmcom

MPORTANCE January 2014 marks the soth f the first T
‘on smoking and health. This seminal document inspired efforts by governments, Supplemental content at
1 jama.com

e Estimation of Policy Effects e

OBIECTIVE To moded reductions In smoking elated mortallty assodated with
mplementation of tobacen control since 1964.

DESIGN, SETTING, TICIPANTS dividual birth cohorts that
actually occurred and under ikely scenarios had tobacco control never emerged wese.
estimated. ates Y fate ratio estimates fro | studies

L] L] L] L]
of the effect of smoking an mortaiity ylelded death rates by smoking statis. Actual
. eaSl 1 1 na SlS smolong-related mortaiity from 1964 through 2012 was compared with estimated mortality
, , under notobacco contral that nchided

(primary uppe
and lower bounds that would captire plausible aternatives.

o3 al veysy g g histories for the US
adult population In 1964-2012

MAIN DUTCOMES AND MEASURES Number of premature deaths avoided and years of Iife

.
saved were primary outcomes. Change In life expectancy at age 40 years associated with
. — change In cigarette smoking exposure constuted ancther measure of overal health

outcomes.

RESULTS In 1964-2012. an estimated 17.7 millon deaths were refated to smolang. an

estimated 8 0 millon (credible range [CR]. 7.4-8.3 million, for the lower and upper tobacco

control courterfactusls. fewes preman g than what
the. and thus assocated weth 3

o milhon [CR. 4.8-5.5 milion] menand 2.7 miion [CR, 2.5-27 milion] women). Ths resuftad in
. Oun er ac ua na SlS anestimated 157 millon years (CR, 139165 miflion) of e saved, a meanof 19.6 years for each
beneficiary (111 millon [CR, 97-117 milion] for men, 46 million [CR. 42-48 milion] for women).
During this time, estimated life expectancy at age 40 years Increased 7.8 years for men and
5.4 years for women, of which tobacco control 1s associated with 2.3 years (CR. 1.8-2.5) Go%
[CR, 23%-32%]) of the increase for men and 16 years (CR. 141.7) (29% [CR, 25%-37%] for
women

CONCLUSIONS AND RELEVANCE Tobacro control was estimated to be assodiated with
and

e Parameter Estimation S

Sasle, Washangion Linoe
Moclgavkar). Lombard
Compeobareave Cancer Cortor,
Georgstown Leavoraty wahingicn
o vy

e Multiproduct Analysis —_—

Copyright 2014 American Medical Association. All rights reserved.
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Original article

a.

Biostatistics, School
of Biomedical
Sciences,
Universidad Austral

. Council of

Cardiovascular

Arch Argent Pediatr 2015;113(2):106-112 / 106

Tobacco use during adolescence may predict
smoking during adulthood: simulation-based

research

Rail A. Borracci, M.D# and Andrés H. Mulassi, M.D.}

ABSTRACT

Introduction. Thereislittle informationabout the
age of onset of smoking among adolescents and
its continuation into adulthood. The objective of
this study was to assess the influence of tobacco
useduring adolescence to predictthe prevalence
of adult smoking using simulation models.
Material and Methods. Five models were
examined based on initiation and tobacco use
rates among 421 adolescents, After simulating
different scenarios, expected adult tobacco use
rates were obtained and compared to those
observed in a validation sample made up of
1218 adults

Results. Models adequately predicted adult
smoking rates by comparing them to data

: 32.0
simulation demonstrated thatsmoking, at lea
one cigarette per month during adolesc
sufficed to predict adult tobacco use rat
Eliminating tobacco use during adolescence may
reduce the rate of tobacco use among adults by
12.2-16.2%.

Conclusions.Adolescent tobacco use models
adequately predicted the proportion of smokers
among adults. Scenarios of restriction regarding
the age of onset of tobacco use showed the
expected reductions in the rates of tobacco use
among adults. Although it was not evaluated
in this study, restricting tobacco use among
adolescents may help to protect their healthand
would probably haveanimpactonthe reduction
of tobacco-associated mortality adults

amo

http:/ /dx.doi.org/10.5546/ aap.2015.eng. 106

Approximately 52% of adults refer
to have started smoking between
12 and 17 years old, while 30% started
between 18 and 20 years old.* In
addition, recent studies have analyzed
the influence of friendship social
networks on smoking take-up among
adolescents.**

Some of the measures proposed
to reduce smoking prevalence
among adults include reducing
the initial contact with cigarettes
during adolescence. However,
simulation-based studies suggest that,
for example, raising the legal age
to buy cigarettes does not appear
to have a significant impact on
the reduction of smoking rates.”
In addition, reducing contact with
cigarettes during adolescence
might only have a late effect on the
population’s health and, in the worst-
case scenario, it might just delay
the take-up of smoking.® Ferrante,
D., et al.” analyzed the influence of
different tobacco control policies
implemented in Argentina using
simulation models in SimSmoke
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Examples of Compartmental
Models Applications
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Public health implications of vaping in the ®
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Limitations of Compartmental Models

e Cannot fully represent the
heterogeneity present on

the population.
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Limitations of Compartmental Models
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Limitations of Compartmental Models

e Cannot fully represent the
heterogeneity of individuals in
the population.

e« Cannot represent non-
random connections and
interactions among
individuals.
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Limitations of Compartmental Models
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Final Thoughts

* Modelers should recognize
when heterogeneity and
network effects are
important enough to merit
abandoning the aggregate
approach in favor of an
individual-based model

TCORS 2.0 | Center for the
wgme | posessment offobacco M | SCHOOL OF PUBLIC HEALTH M

UNIVERSITY OF MICHIGAN

Georgetown ReQUIatlonS UNIVERSITY OF
University [CASTO R] MICHIGAN




Final Thoughts

* Modelers should recognize
when heterogeneity and
network effects are important
enough to merit abandoning
the aggregate approach in
favor of an individual-based
model

 Models, in general, can
and should be designed to
answer specific questions,
given a specific situation.
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you!
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