
I

T
U
o
c
g
p
t
a

F
S
D
B
(
d

P
i
i

©

Boosting Population Quits Through
Evidence-Based Cessation Treatment

and Policy
David B. Abrams, PhD, Amanda L. Graham, PhD, David T. Levy, PhD,

Patricia L. Mabry, PhD, C. Tracy Orleans, PhD

Abstract: Only large increases in adult cessation will rapidly reduce population smoking preva-
lence. Evidence-based smoking-cessation treatments and treatment policies exist but are underuti-
lized. More needs to be done to coordinate the widespread, effıcient dissemination and implemen-
tation of effective treatments and policies. This paper is the fırst in a series of three to demonstrate the
impact of an integrated, comprehensive systems approach to cessation treatment and policy. This
paper provides an analytic framework and selected literature review that guide the two subsequent
computer simulation modeling papers to show how critical leverage points may have an impact on
reductions in smoking prevalence. Evidence is reviewed from the U.S. Public Health Service 2008
clinical practice guideline and other sources regarding the impact of fıve cessation treatment policies
on quit attempts, use of evidence-based treatment, and quit rates. Cessation treatment policies
would: (1) expand cessation treatment coverage and provider reimbursement; (2) mandate adequate
funding for the use and promotion of evidence-based state-sponsored telephone quitlines;
(3) support healthcare systems changes to prompt, guide, and incentivize tobacco treatment;
(4) support and promote evidence-based treatment via the Internet; and (5) improve individually
tailored, stepped-care approaches and the long-term effectiveness of evidence-based treatments.
This series of papers provides an analytic framework to inform heuristic simulation models in order
to take a new look at ways to markedly increase population smoking cessation by implementing a
defıned set of treatments and treatment-related policies with the potential to improve motivation to
quit, evidence-based treatment use, and long-term effectiveness.
(Am J Prev Med 2010;38(3S):S351–S363) © 2010 American Journal of Preventive Medicine
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ntroduction
he greatest declines in smoking-caused death in
the U.S. over the next 30 years will come from
increasing adult cessation.1 While about 70% of

.S. smokers want to quit2 and almost 45% make seri-
us quit attempts annually,3 fewer than 10% quit suc-
essfully.4,5 Behavioral and pharmacologic treatments
enerally double unassisted quit rates across a range of
opulations,6 hold enormous potential to increase cessa-
ion nationwide, and are among themost cost effective of
ll prevention programs.7,8 However, evidence-based
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essation treatments currently are used by only a small
raction of U.S. smokers who try to quit.9,10 Treatment
se is particularly limited among smokers with the high-
st smoking prevalence, including those with comorbid
sychiatric and substance abuse problems, and lower lev-
ls of income and education, thereby contributing even
ore strongly to poor outcomes and to disparities in
isease burden and mortality.11,12

National panels have focused on the need to expand
reatment use by aligning cessation treatments and the
olicies that support their use and delivery among all
evels ofmedicine and public health. The 2007NIH State-
f-the-Science Conference13 and the National Tobacco
essation Collaborative Consumer Demand Round-
able14 highlighted the need to maximize the reach, use,
nd population impact of treatments. The 2008 IOM
eport Ending the Tobacco Problem: A Blueprint for the
ation15 called for a coordinated, comprehensive, national
trategy to dramatically increase the number of smokers
ho quit each year and concluded that “systems integration

s arguably the single most critical missing ingredient
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eeded tomaximize the as yet unrealized potential to signif-
cantly increase population cessation rates.”16

It should be noted for this series of papers that the
systems integration” concept referred to herein is much
roader than the usual call for the integration of cessation
ervices into the healthcare delivery system. Systems in-
egration involves multilevel integration of at least three
verlapping domains: (1) better consumer awareness of,
ccess to, and use of the full range of evidence-based
essation interventions; (2) improved reach to smok-
rs at the individual, group, neighborhood, organiza-
ional, community, state, and national levels, and across
ifferent modes of delivery; and (3) better alignment of
essation treatment and policy across cessation episodes
o support smokers throughmultiple quit attempts and to
nsure sustained maintenance of cessation (for details,
ee the 2008 IOM report16).
This paper and the two that follow17,18 take a fresh look

t ways to markedly increase smoking cessation at the
opulation level by modeling the implementation of a
efıned set of policies to improve the reach, use, and
mpact of smoking-cessation treatments. The paper be-
ins with an analytic framework to map the impact of
essation treatments and policies on the core compo-
ents of the population quit rate: (1) quit attempts;
2) treatment use; and (3) long-term treatment effective-
ess. Next the evidence is selectively reviewed regarding
he impact of each of the cessation treatments on each
lement of the population quit rate. Finally, fıve treat-
ent-related policies were reviewed, that if implemented

n a coordinated fashion could increase reach, access, use,
nd long-term effectiveness (i.e., reduce relapse rates) of
reatment, and ultimately accelerate reductions in the
opulation prevalence of smoking. Three of the poli-
ies have a strong evidence base: (1) expanded cessat-
on treatment coverage and provider reimbursement;
2) adequate funding for the use and promotion of
vidence-based, state-sponsored telephone quitlines;
nd (3) incentives for the adoption of healthcare system
upports proven to increase the delivery of evidence-based
rief provider interventions.Twopromising approaches are
onsidered that couldplaya role in enhancing theeffectiveness
fevidence-basedtreatments: (4)promotingeffectiveInternet-
ased cessation programs, and (5) providing amore coordi-
ated national treatment strategy (i.e., systems integration,
eferred to above and in the recent IOM Report16) that
ncludes tailoring of treatment, stepped-care approaches,
ndmore comprehensive caremanagement and continu-
ty of care.16 A more speculative examination is made of
he potential synergies and interactions that are likely to
ccur when these policies are implemented in tandem. In

reaswhere the evidence is less robust or nonexistent, this t
eries of papers identifıes gaps in our knowledge base that
ill need to be addressed.
Using the framework and fındings in this paper, the

econd paper17 in this series models the impact of indi-
idual and combined cessation treatment policies on
opulation quit rates. The third paper18 uses the
imSmoke model19,20 to expand the analyses in the sec-
nd paper to include the effects of three public health
olicies: tax increases, clean indoor air laws, and health
ommunication interventions such as antismoking me-
ia campaigns. Together the series describes how mul-
iple cessation-related policies can be combined to cre-
te a comprehensive population cessation strategy
i.e., systems integration16), making use of simulation
odeling to paint a vision of “plausible futures” with
espect to impact on quit rates and national preva-
ence. The models serve as heuristic guideposts for
olicymakers, stakeholders, and healthcare, public
ealth and other agencies, identifying promising pol-
cy “levers” to promote adult cessation.

nalytic Framework for Modeling the
opulation Impact of Interventions
he primary outcome for evaluating the impact of cessa-
ion is the adult population quit rate, defıned as the pro-
ortion of the U.S. smoking population that, on an an-
ual basis, quits smoking and maintains abstinence for 6
onths.21–23 Figure 1 depicts the framework of annual
opulation quit rates as a function of three components:
1) the proportion of all current smokers who make a
erious quit attempt each year; (2) the proportion of
erious quitters who make use of one or more evidence-
ased cessation treatments; and (3) the long-term effec-
iveness of those treatments. The framework focuses on
nnual rates of quitting because it is the standard time-
rame for retrospective self-reports on quit attempts em-
loyed in national surveys, and because the generally
ccepted standard measure of sustained abstinence is
–12 months.24 In national surveys, a serious quit at-
empt is generally defıned as an intentional effort to
uit smoking for 24 hours or longer. As described
elow, quit rates are higher among individuals that
tilize evidence-based treatment than among those
ho quit without evidence-based treatments.6

vidence-Based Cessation Treatments
he 2008 U.S. Public Health Service clinical practice
uideline6 (hereafter referred to as “the 2008 Guideline”)
ecommends behavioral and pharmacologic cessation

reatments as outlined in Table 1. The behavioral treat-

www.ajpm-online.net
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ents include counseling, social support, problem solv-
ng, and cessation skills training offered in face-to-face,
ndividual, or group formats, or via proactive telephone
uitlines. Pharmacologic treatments include seven FDA-
pproved, fırst-line medications (i.e., bupropion SR,
arenicline, and nicotine gum, inhaler, lozenges, nasal
pray, and patches) and two second-line medications
clonidine and nortriptyline). Combined pharmaco-
ogic treatments (e.g., nicotine patch and gum) and com-
ined behavioral and pharmacologic treatments are rec-
mmended as more effective than either alone.
Using the analytic framework presented above, the evi-
ence is reviewed for four mutually exclusive categories of
reatment: (1) no formal or no effective evidence-based
reatment (NoEBT); (2) one or more effective forms of
vidence-based behavioral treatment without pharmaco-
ogic treatment; (3) one or more forms of evidence-based
harmacologic treatment without behavioral treatment;
nd (4) one or more forms of evidence-based behavioral
reatment combined with one or more forms of evidence-
ased pharmacologic treatment.
As summarized in Table 1, behavioral treatments in-

rease the odds of quitting 1.3 to 2.5 times, and pharmaco-
ogic treatments increase theoddsofquitting1.5 to3.6 times
ompared to NoEBT.6 Treatments that combine one or
ore behavioral treatments with one or more pharmaco-

• Full or significant healthcare benefits for E-B Tx. Could stimulate new quit attempts and E
Tx use. No impact on treatment effectiveness. 

• Well-promoted, proactive quitlines that include free BT and PT. Could stimulate new qu
attempts and greater use of E-B Tx. No impact on treatment effectiveness. 

• Support for and promotion of Internet-based cessation services. Could stimulate new qu
attempts, as well as greater use of and effectiveness of E-B Tx (relapse prevention). 
• Healthcare system changes to increase treatment delivery in clinical settings. Could 

stimulate new quit attempts as well as greater use of and effectiveness of E-B Tx. 
• Policies to ensure continuity and coordination of care and to reduce relapse. 

Could improve treatment effectiveness of E-B Tx. 
• Synergies and interactions of the policies above with  

varying impacts on quit attempts, treatment use  
and success, and population quit rate success. 

x Population quit    
attempts (QA) 

Treatment effectiveness 
by modality (Tx Effi)b 

QA = proportion 
of population 

who quit for ≥24 
hours on annual 

basis 

Proportion not 
using any E-B Tx 

Proportion using BT  

Proportion using PT 

Proportion using  
PT + BT 

8% Tx effectiveness 

12.8% Tx 

24% Tx effectiveness 

16% Tx effectiveness 

x     Σi(1…4) )

Treatment-related policies 

( Treatment use (Tx Usei)a 

igure 1. Impact of treatment-related policies on various
Tx Use is the proportion of smokers using each category of
Tx Eff is the percentage of those using a given treatment
o have quit successfully at 12 months.
PQR is the proportion of the population that is expected t
nd of 1 year, computed from the proportion of smokers
xpected effectiveness rate for each form of treatment u
T, behavioral treatment; E-B Tx, evidence-based treatm
ent; Tx, treatment
ogic treatments increase the odds of quitting 1.3 to 2 times a

arch 2010
over either pharmacologic
treatment or behavioral
treatment alone.6 Similar
resultsoccurwhenquitlines
are expanded to provide
free medication. While
some states observed 50%
increases in quit rates after
including free NRT as part
of the quitline service,25,26

most states foundquit rates
doubled25,27–31 (e.g., 6-
month quit rates of 8%–
12% for quitlines without
pharmacotherapy com-
pared to 15%–23% with
free or discount pharmaco-
therapy). It is estimatedthat
compared to NoEBT, quit
rates are increased by 100%
when pharmacologic treat-
ment is used, by 60%when
behavioral treatment is
used, and by 200% when
pharmacologic treatment
and behavioral treatment
are used. Given the range

nd theCIs fromprior reviews, these estimates are bounded
t 50% above and 50% below those levels.
The 2008 Guideline recommends that clinicians im-
lement the full 5A’s intervention (i.e., Ask, Advise, As-
ess, Assist, Arrange) with all patients seen in primary
are and other healthcare settings.6 In this paper and the
wo papers that follow, brief counseling (3–10 minutes,
R1.6) isusedasarelativelyconservativeestimateof impact
Table 1). Nearly all of the existing studies on physician
nterventions focus on the interventions’ impact on overall
bstinence rates and donot distinguish their specifıc impact
n quit attempts, treatment use, or treatment effectiveness.
owever, one study found that delivery of a brief interven-
ionwas associatedwith a 60%greater chance of the smoker
aking a quit attempt.32 Based on the above, it is esti-
ated that brief interventions by clinicians increase

he population quit rate by 60%, through a 60% in-
rease in quit attempts (range, 40%–100%).

vidence-Based Cessation
reatment Policies
his review of cessation treatment policy research is se-
ective in extracting how current and future treatment
olicy levers could be used and integrated to increase quit

Population quit    
rate (PQR)c 

Equals... 
 

[QA x (prop not using E-B Tx) x 8%] 
+ 

[QA x (prop using BT) x 12.8%] 
+ 

[QA x (prop using PT) x 16%] 
+ 

[QA x (prop using PT + BT) x 24%] 

 

ponents of the population
tment in their quit attempt.
ality that can be expected

ve successfully quit at the
ing a quit attempt and the

PT, pharmacologic treat-
-B 

it 

it 

=

com
trea
mod

o ha
mak
sed.
ent;
ttempts, cessation treatment use, long-term treatment
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ffectiveness, and ultimately the population quit rate. It is
esigned to provide a range of plausible parameter esti-
ates that are used in the two modeling papers that

ollow. Three public health policies and healthcare sys-
ems changes are reviewed that are intended to improve
obacco-cessation treatment reach, access, delivery, use,
nd long-term effectiveness (Figure 1). Reviews were
ased primarily on those of the CDC Community Pre-
entive Services guideline33 and the 2008Guideline.6 The
008 Guideline provides evidence that healthcare policy
nddelivery systems changes (e.g., including treatment as
covered benefıt, implementing a tobacco-user identifı-
ation/reminder system, and provider training) signifı-
antly increase the likelihood that smokers will receive
ffective cessation treatments and achieve long-term
uitting success. Several new studies estimate the impact
f policies regarding quitlines that deliver free counseling

able 1. Treating tobacco use and dependence:
pdated 2008 U.S. Public Health Service Clinical
ractice Guidelines

Evidence-based treatments

OR compared to
control/comparison
groupsa

Behavioral treatments

Provider advice and brief
counseling (3–10 minutes)

1.6

Face-to-face counseling (group,
individual)

1.3–1.7

Proactive telephone counseling 1.6

Multiple format counseling
combinations

1.9–2.5

Pharmacologic treatments

First-line FDA-approved
medications: nicotine gum,
lozenge, patch, spray and
inhaler, bupropion, varenicline

1.5–3.1

Second-line medications:
nortriptyline, clonidine

1.8–2.1

Specific combinations of first-
and second-line medications

2.2–3.6

Combination behavioral and
pharmacologic treatments

Specific combinations of the two
treatment types compared to
either alone

1.3–1.7

ote: Further research recommended: individually tailored and
tepped-care interventions; computerized E-health and Internet inter-
entions; relapse prevention interventions; culturally tailored treat-
ents for racial/ethnic minority populations.

In some cases, multiple treatments are subsumed under one
heading. In such cases, the range of ORs are shown. ORs were
obtained from Fiore et al., 2008.4
nd medication. c
essation Treatment Coverage and
rovider Reimbursement
here is strong evidence that policies that reduce smok-
rs’ out-of-pocket treatment costs and reimburse their
roviders for cessation services increase treatment use
nd successful long-term quitting. The 2008 Guideline6

ecommends that all insurers provide tobacco-cessation
enefıts that include: (1) payment for evidence-based
ounseling andmedications (both prescription and over-
he-counter); (2) coverage of at least four counseling ses-
ions of at least 30 minutes each delivered via quitlines,
ace-to-face group or individual counseling; (3) coverage
f treatments for at least two quit attempts per year; and
4) minimization of co-pays or deductibles.
Most smokers do not have benefıts that meet these

tandards either through their health plans or through
mployer-sponsored insurance programs (e.g., Medic-
id, Medicare, state and federal benefıt plans). For in-
tance, a 2006 study34 reported that only 24% of employ-
rs offered full or partial coverage for tobacco-use
reatment. In 2007, the National Business Group on
ealth reported that only 2% of companies provide com-
rehensive smokingcessation benefıts for employees.35

hile virtually all of the best-sellingmanaged care HMO
ackages offered full coverage for at least one recom-
ended behavioral treatment or pharmacologic treat-
ent, only a small percentage covered the full range of
vidence-based behavioral treatments and pharmaco-
ogic treatments.36 Medicaid tobacco-cessation treat-
ent benefıts vary widely by state, with only one state
roviding coverage for all 2008Guideline–recommended
reatments.37

The power of expanded cessation benefıts to increase
uit attempts, treatment use, and long-term quitting is
lso often blunted by the lack of awareness by smokers
and their providers) of their benefıts. For instance, it has
een found38 that only 27.4% of well-educated, insured
mokers were aware of their benefıts in 2002; not sur-
risingly, cessation treatment use was markedly higher
mong those who were aware of their benefıts (39.6% vs
.5%). Similar results were reported39 among smokers
naware of a new health plan cessation drug benefıt and
n a follow-up,40 increased awareness of a health plan was
ound among 1930 smokers (39% in enhanced awareness
s 22% in standard care), but this increase did not trans-
ate into greater pharmacologic treatment use or higher
essation rates.
In two states with comprehensive Medicaid coverage
f cessation treatments, only 36%of covered smokers and
0% of their physicians knew about these benefıts.41

hus, a policy to create or expand cessation treatment

overage and provider reimbursement must also include

www.ajpm-online.net
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xplicit, proactive communication steps to inform and
ducate benefıciaries of the availability of these treatment
ptions, using direct to consumer marketing or other
ocal and mass media tools.
Studies of the impact of insurance coverage on cessa-

ion are reviewed by Hopkins et al.,42 Kaper et al.,43 and
he 2008 Guideline.6 These reviews examined the impact
f policies with similar coverage grouped together and
id not distinguish their heterogeneity with regard to
hich medications were covered, whether behavior ther-
py was a required part of the pharmacotherapy regimen,
r the promotion efforts of each program. The current
eview is limited to studies that examine full coverage.
he study by Boyle et al.39 provides a lower-bound esti-
ate of the impact of cessation benefıt expansion because

he new medication coverage they evaluated required
hysician involvement (a barrier to easy access) and be-
ause information about treatment coverage was not well
ommunicated to eligible smokers. In contrast, an HMO
n California introduced a well-publicized benefıt that
ade NRT available free to smokers, and pharmaco-

ogic treatment use approximately doubled (OR�2.3)
ith a 10.2 percentage point increase.44 In another

able 2. The effect of policies providing treatment covera

Treatment
category

Between-group diff
in treatment usea

Review studies

Hopkins (2001)42 PT�BT 7.0 (not given)

Kaper (2005)43 PT 0.12 (2.9)

BT 0.02* (2.5*)

Fiore (2008)6 Any treatment 9.3 (2.3)

Empirical studies

Kaper (2005)45 PT 2.7 (4.0)

BT 4.0 (5.1)

PT�BT 6.7 (2.9)

Schauffler (2001)44 PT 10.2 (2.3)

Boyle (2002)39 PT 4.6 for Zyban*
�1.9 for NRT*
(not given)

ote: For all studies in the table, changes in the effect of a treatmen
tudy, PT referred to NRT only.
Quit attempts were measured as 7-day point prevalence abstinence
prevalence abstinence and continuous abstinence measures; and H
were not stated.
Not significant
T, behavior therapy; NR, not reported; pp �, percentage point chan
ombined pharmacotherapy and behavior therapy
ell-publicized benefıt expansion with few restrictions l

arch 2010
n the type of treatment available to smokers,45 pharma-
ologic treatment and behavioral treatment use both in-
reased by 4 percentage points. Results from the above
tudies and reviews are summarized in Table 2.
As reviewed above, the effects of full insurance cover-

ge and information and outreach to make benefıciaries
ware of their benefıts on treatment utilization is based
n the percentage of all smokers using treatment rather
han just those smokers who make a quit attempt. The
%–12% increases in pharmacologic treatment use in
esponse to greater treatment coverage translates into an
ncrease of 10%–30% in pharmacologic treatment use
mong those making a quit attempt, assuming that 40%
f smokers attempt to quit each year. Large variations in
rojected effects on pharmacologic treatment use are due
o differences in the control groups. For example, Schauf-
ler et al.44 observed control group rates of pharmacologic
reatment use of 17% compared to rates of 2% observed
y Kaper et al.45 The 10%–30% increases in pharmaco-
ogic treatment use with coverage expansions translate
nto 100%44 to 450%45 increases relative to controls.
Changes in behavioral treatment use in response to

hanges in treatment coverage have been measured with

n quitting behaviors

pp � (OR)

e Between-group difference
in quit attemptsa

Between-group difference
in quit ratea

NR 7.8 (not given)

0.05 (1.3) 0.02 (1.5)

NR NR

5.7 (1.3) 3.8 (1.6)

NR NR

NR NR

2.6 (1.2) 2.7 (2.3)

6.7 (1.4) 4.7 (1.6)

2.5* (not given) 0.8* (not given)

erage policy are measured relative to a control group. In the present

pt for Kaper et al.,43 which combined studies using both 7-day point
ns et al.42 and Fiore et al.,6 where specific measures of abstinence

T, pharmacotherapy of any variety, usually NRT�bupropion; PT�BT,
ge o

erenc

t cov

exce
opki

ge; P
ess precision, with increases of 2%–4% of smokers using
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ne or more behavioral treatments or about 5%–10% of
hose making a quit attempt following coverage expan-
ions. These translate to increases in behavior therapy
tilization ranging from 50% to 500%, in percentage
erms relative to controls. No studies were found of cov-
rage reductions or rollbacks.
Existing coverage studies often do not distinguish the

ffects of coverage expansions on the individual behav-
oral treatments or pharmacologic treatments that make
p combined behavioral treatment and pharmacologic
reatment treatment programs. It was estimated that
ell-publicized full coverage produces relative increases
f 60% for pharmacologic treatment use alone, 100% for
ehavioral treatment use alone, and 125% for use of both
reatments simultaneously, with a range of 50% below to
0% above each of these values. Levy and Friend21,22

btained similar estimates.
In addition to increasing treatment use, the effects of
roviding full treatment coveragewill dependonwhether
hose who are induced to use treatment would not have
ade a quit attempt if the policy were not in effect. The
urrent review indicates that quit attempts increase by
–7 percentage points, which translates to about 50% of
he new users of treatments who would not have other-
ise made a quit attempt.
These reviewed studies report quit rates of all smokers

n intervention and control groups but do not specifıcally
onsider treatment effectiveness among treatment users
n the intervention group relative to the control. Policies
hat expand treatment coverage may yield long-term
reatment effectiveness rates that are lower than those
een in clinical trials as less-motivated smokers may at-
empt to quit in response to the policy.21,22 Comparing
he change in quit rates (ORs 2–3) and in treatment usage
ates (ORs 1.5–2.3) relative to treatment use of 2–17
ercentage points, it appears that providing reimburse-
ent yields effectiveness rates as large as clinical studies.

unding for the Use
nd Promotion of Evidence-Based
tate-Sponsored Telephone Quitlines
n 2004, the establishment of a national network of to-
acco quitlines (1-800-QUIT-NOW) greatly expanded
mokers’ access to evidence-based behavioral and phar-
acologic treatment. State quitlines now have the poten-

ial to reduce access barriers to counseling and medica-
ion and to enhance long-term quit rates by better
oordinating and tailoring proven counseling and phar-
acologic treatments over time. However, fınancial sup-
ort for state quitlines and their promotion is limited and

ncertain, resulting in their use by only 1%–2% of U.S. w
mokers.10,46,47 The largest ever federal tobacco tax in-
rease of 62 cents per pack thatwas implemented onApril
, 2009, resulted in as much as a three- to four-fold
ncrease in quitline call volumeduring that time.48,49 This
llustrates that there is upside potential to increase cessa-
ion beyond the usage rates of 1%–2%.
The type and duration of counseling provided by tele-
hone quitlines vary across states, from single counseling
essions to multisession counseling that includes proac-
ive follow-up calls to smokers who have made an initial
ontact.46,47 In 2006, most quitlines offered multilingual
ounseling and counseling protocols tailored to special
opulations such as teens and pregnant smokers. The
xtent to which pharmacotherapy is supplied free to call-
rs also varies. In 2006, quitlines in 24 states (46%) pro-
ided freemedications ormedication vouchers to eligible
dult callers: 24 states offered nicotine patches, 23 states
ffered nicotine gum, 20 states offered nicotine lozenges,
8 states offered free bupropion, and some had begun to
rovide discounted varenicline when it became available
n August 2006.47 This variability in services could be
educed by implementing a policy that requires access to
ree or low-cost medications in all states.
Finally, there is wide variability in the degree to which

tate quitline services are advertised and promoted. Uti-
ization of telephone quitline services is generally low,
lthough current capacity could accommodatemore call-
rs. Only about 1% of U.S. smokers call a quitline each
ear.10,46 It has been estimated that even with current
taffıng levels, existing quitlines could accommodate as
uch as a tenfold increase in quitline calls (personal
ommunication, TimMcAfee, Free&Clear, Inc., January
009). Utilization of quitlines depends heavily on promo-
ion efforts,50 which are often carefully titrated so that call
olumes do not overwhelm existing quitline staffıng and
unding levels. Thus, national and state policies focused
n telephone quitlines should not only address the types
f services provided, but also ensure adequate marketing
nd promotion.
Six months after introducing a free nicotine replace-
ent therapy to eligible adult callers, smoker utilization
f quitline serviceswas 2% inMinnesota27 and 3% inNew
ork State.51,52 InMaine, the percentage of smokers who
sed the service was initially 3%31 and later increased to
% as taxes increased.53 Based on the available evidence,
t was estimated that quitlines that offer no-cost pharma-
otherapy attract 4% of all smokers each year (range,
%–6%) and 10% of those making a quit attempt (range,
%–15%). Based on limited evidence from quitlines in
alifornia54 and New York29,30 and the evidence on the
ffect of treatment coverage policies, it was estimated that
0% of quitline callers (range, 25%–75%) are those who

ould not have otherwise made a quit attempt without

www.ajpm-online.net
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he quitline. In should be noted that in some studies (e.g.,
he New York study), the introduction of free NRT often
oincides with the introduction of a tobacco excise tax
ncrease or new smokefree air laws so that estimates of
RT use may be inflated. These are important method-
logic issues that are addressed in the third paper18 in this
eries.

ealthcare System Changes to Prompt,
uide, and Incentivize Tobacco Treatment
n this section, studies were reviewed that have evaluated
hanges in healthcare systems and policies to improve the
onsistent delivery of evidence-based brief healthcare
rovider interventions recommended as the “5A’s” inter-
ention. As evidence is lacking on the specifıc effect when
ll components of the 5A’s are delivered, studies were
eviewed of brief clinician interventions lasting 3–10
inutes, and consider opportunities for improved

ollow-up.Whereasmany of the estimates in the previous
ections were based on population-level data, the esti-
ates presented in this section are based largely on the
esults of clinical trials.
The 2008 Guideline6 recommends that all clinicians

mplement each step of the 5A’s treatment model—Ask,
dvise, Assess, Assist, andArrange. However, despite the
roven effectiveness of physician counseling for tobacco
essation, physicians still fail to assess and treat tobacco
se consistently and effectively.6 For instance, it has been
ound55 that, while identifıcation of smokers by physi-
ians increased from65% to 68%, rates of physician coun-
eling declined from 22% in 1994–1996 to 20% in 2001–
003. In both time periods, the level of recommendations
or smoking cessation was low (�2% of smokers’
isits).55 Overall, 32% of patient charts did not have infor-
ation about tobacco use, and 81% of smokers did not
eceive assistance.56 Data from smokers are consistent
ith these statistics. To gauge patient recall of 5A’s coun-
eling, results from adult members of nine nonprofıt
MOs indicated inadequate delivery of the full 5A’s in-
ervention: while 90% of smokers were asked about
moking, 71% were advised to quit; 56% were assessed
or their willingness to quit; only 49% received assis-
ance interventions; and less than 10% received any
ollow-up.57

Healthcare providers can be supported and encour-
ged to provide tobacco dependence treatment through
olicies and healthcare system changes that prompt,
uide, and incentivize tobacco treatment. Evidence-
ased cessationpolicy and systemchanges include the use
f tobacco intervention reminder systems, clinician
raining, and routine treatment performance measure-

58,59
ent and feedback. Past clinical practice guide- a

arch 2010
ines60,61 were critical to the development of a National
ommittee for Quality Assurance Healthcare Effective-
ess Data and Information Set (HEDIS) using patient
eporting to track the delivery of the Ask, Advise, and
ssist components of the 5A’s intervention in managed
are settings.62,63 The HEDIS measure has not been in-
orporated inmajor national healthcare quality improve-
ent and pay-for-performancemetrics. The 2008Guide-

ine6 suggests that incentive and reward programs
ombined with feedback on provider performance may
ltimately prove the best approach for improving physi-
ian intervention. Evidence from other types of health
ervices confırm the importance of incentive and reward
rograms,64 but the few studies on the use of these ap-
roaches to encourage physician counseling for cessation
ave yielded mixed results.65,66 However, as the evidence
ase grows, existing healthcare performance standards
nd policies could be expanded to include evidence-
ased recommendations for cessation treatment–related
erformancemeasurement, feedback systems, and fınan-
ial incentives to providers.58,59

The 2008 Guideline6 notes the need for all of these
ealthcare systems andpolicy change strategies, but high-
uality studies were available only for estimating the im-
act of training programs and reminder systems. Train-
ng clinicians to provide cessation treatment increases the
revalence of physician counseling from 36.2% to 64.7%
OR 3.2), and increases quit rates among those counseled
rom 6.4% to 12.0% (OR 2.0).6 Combining a reminder
ystem with training increases the percentage of provid-
rs assessing tobacco use from 58.8% to 75.2% (OR 2.1)
nd increases the proportion of smokers who set a quit
ate from 11.4% to 41.4% (OR 5.5). Hopkins et al.42

ound that reminder systems alone increased the percent-
ge of providers who deliver advice to quit by 13 percent-
ge points, while reminder systems combined with clini-
ian education program increased the number of patients
dvised to quit by 20% and the number of patients who
uccessfully quit by 4.7%. Patient education combined
ith provider reminders and provider education in-
reased the rate of advice to quit by 22% while also in-
reasing the percentage who successfully quit by 5.7%.42

iven these data, itwas estimated that provider training and
eminders to providers to query their patients’ smoking
tatus would lead to an additional 20% of smoking patients
ho receive brief intervention (range, 10%–30%).

romising Cessation Treatment Policies

n this section, the impact was estimated of two policies
ith potential to improve the use and effectiveness of
vidence-based cessation treatments: (1) policies to support

nd promote high-quality, evidence-based treatment via
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he Internet, and (2) policies to improve the long-term
ffectiveness of evidence-based treatments. Both ap-
roaches have been identifıed as promising by the 2008
uideline6 and are now the subject of considerable re-
earch. Therefore, these were added as part of a future-
riented vision and assessment of the ways that cessation
reatment policies could contribute to progress toward
ealthy People 2010 and 2020 goals for adult smoking
revalence. Although the level of evidence available for
ore established policy approaches is lacking for these

wo policy categories, it is constructive to determine what
he overall impact would be if such interventions were
mplemented.

olicies to Support and Promote
vidence-Based Computerized Treatment
ia the Internet

ver the past decade, the Internet has been widely
dopted and represents a viable modality for the deliv-
ry of behavioral and pharmacologic treatments for
obacco dependence.67 Evidence-based Internet cessa-
ion treatments hold enormous potential to boost quit
ttempts, treatment use, and long-term quitting success.
illions of smokers look for cessation assistance online
ach year, and there is growing evidence for the erosion of
he digital divide.68,69 The Internet is the only cessation
reatment modality currently able to provide 24/7/365
essation information, counseling, and sustained support
o promote cessation and prevent relapse.70 In addition,
reatment content can be readily and inexpensively tar-
eted and tailored to address the quitting needs of specifıc
ociodemographic populations and individual quitters.
ecognizing these unique advantages of the Internet, by
006 over two thirds ofU.S. quitlines had begun to use the
nternet to provide supplementary services.47

The fıeld of Internet-based cessation is still relatively
ew, with most studies reporting on only the feasibility
nd usability of online programs. Several recent random-
zed trials of individually tailored, web-based smoking
essation programs have reported long-term quit rates of
%–26%,71–73 and a recent review of computer-mediated
nd web-based cessation programs for adult tobacco us-
rs found that seven of 15 studies reported signifıcantly
mproved outcomes over control conditions.74 The 2008
uideline noted that such studies are promising but have
ot yet produced suffıcient, high-quality evidence to be
ncluded as a recommended treatment strategy.
Indeed, the majority of quit-smoking websites avail-

ble to consumers are not evidence-based and have not
een tested in rigorous research trials.75,76 The result is a
onfusing and often misleading landscape for smokers
eeking cessation assistance online. Development of a

ating system for evidence-based Internet treatments c
imilar to the system used by Consumer Reports could
elp millions of smokers that are motivated to search for
essation assistance online to locate effective interven-
ions and avoid unproven sites. In addition, policies that
ncourage or incentivize the use of Internet interventions
s an adjunct to other forms of evidence-based treatment
overed by insurance could represent a cost-effıcient
trategy to provide sustained support to promote absti-
ence and prevent relapse. Currently, there is insuffıcient
vidence to estimate the impact of web-based interven-
ions on population quit rates. It was tentatively esti-
ated that improved web-based treatment is used by
.5%of smokers that attempt to quit (with a range of 1.5%
o 3.5%), of which 1% would be encouraged to use phar-
acologic treatment and 1.25% would be smokers at-

empting to quit for the fırst time. Effectiveness of high
uality, evidence-based websites is estimated to be 60%,
he same as for behavioral treatment.

olicies to Improve Individually Tailored,
tepped-Care Approaches and the Long-
erm Effectiveness of Evidence-Based
reatments
mproving treatment effıcacy requires reducing the very
igh rate of relapse through development of more effec-
ive and effıcient interventions, improvement of continu-
ty of care, and delivery of repeated treatments geared
oward re-cycling smokers who relapse. Reducing relapse
s a powerful yet largely unexplored lever in the pathway
oward boosting population-level cessation rates.77,78

mokers try multiple times to quit and make as many as
–8 quit attempts before they successfully maintain
essation.79

Coordinated treatment models to reduce post-treat-
ent relapse and improve long-term treatment effective-
ess might include those that ensure continuity of care
ver time, that help to coordinate multiple types and
odalities of treatment using tailoring or stepped-care
lgorithms, and that offer timely or sustained follow-up
ailored to the unique needs of smokerswho relapse. Each
moker should receive care based on routine follow-up
ssessment and triage into a level and type of treatment
hat is appropriately matched to their prior history, per-
onal characteristics, and abilities. This kind of treatment
atching should include a combination of tailoring or

argeting specifıc treatment elements as well as a stepped-
are approach that takes into account the intensity, dura-
ion, frequency, and cost of the treatment (IOM report16;
brams et al.80). Such interventions may be aided by the
ncreasing use of electronic medical records, web-based

essation programs, and computer-aided follow-up to

www.ajpm-online.net
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uide ongoing tailoring and stepped-care approaches as
art of a comprehensive system of care management.
elivery of appropriate follow-up and re-cycling mea-
ures could also be included as HEDIS metrics. The evi-
ence base for these intuitively appealing but more com-
lex integrated “systems approaches to comprehensive
are management”16 is lacking, but there are promising
merging trends in support of the general concept.
The 2008 Guideline6 identifıes individually tailored

nd stepped-care interventions as promising approaches.
n example of such an approach is a study81 that evalu-
ted a re-cycling intervention among U.S. veterans who
ad been issued prescriptions for pharmacologic treat-
ent and who reported still smoking 6 months post-

reatment. Almost two thirds of relapsed smokers were
nterested in quitting again (re-cycling) within 30 days.
n evaluation was made82 of a standard 12-week treat-
ent compared to an extended multicomponent inter-
ention that combined, coordinated, and individually tai-
ored multiple behavioral and pharmacologic treatments
elivered over a 12-month period using face-to-face and
elephone quitline formats, and stepped care. The multi-
omponent intervention yielded a 50% 1-year quit rate
ompared to 18% in standard treatment. Several studies
rovide promising results for tailored interventions83–87

s well as culturally tailored support geared to the needs
f specifıc subgroups of smokers.88,89 A meta-analysis
howed that smokers who were provided with individu-
lly tailored self-help materials were more likely to suc-
eed in their quit attempt than those who were provided
ontailored materials (OR�1.42).90 There is promising
et insuffıciently robust evidence to estimate the effects of
uch programs. Thus it was estimated that integrative
ystems approaches that support tailored, extended treat-
ent can double the effectiveness of evidence-based

reatments, with sensitivity analysis conducted at 50%
nd 150% increases.

nteracting Effects of Policies Implemented
n Tandem

hen implemented simultaneously, several of the poli-
ies described above can exhibit synergistic effects, creat-
ng benefıts that are greater than the sum of their parts.
or example, it is easy to imagine a greater impact of brief
linician interventions when implemented in the context
f comprehensive coverage for evidence-based treat-
ents, adequate funding of quitlines, sustained support
ia the Internet, or care management systems for ex-
ended follow-up. Similarly, with the removal of fınan-
ial, informational, and convenience barriers as a result of
irect-to-consumer marketing and well-publicized treat-

ent coverage policies, clinicians can be expected to r

arch 2010
ore consistently encourage treatment use. Indeed, this
ffect has been observed with the spread of the new Ask–
dvise–Refer-to-Quitline version of the 5A primary care
ntervention model.90

Synergies might also be expected through improved
reatment effectiveness brought about by enhanced
ollow-up based on better triage, matching treatments
o individual needs, and the use of stepped-care ap-
roaches. Such improvements could be implemented not
nly in traditional healthcare delivery settings, but also
ia worksites or community health centers. In addition,
eb-based programs can widen access to and the use of
ehavioral treatments and pharmacologic treatments,
nd also promote higher long-term quit rates given their
ontinuous availability. Mass media campaigns can also
ncrease impact when combined with other policies and
nterventions (IOM report15,16), but media approaches
ere not included in this paper as it is diffıcult to estimate
heir additive and interactive effect.
Offsetting the synergies described above, other inter-

ctions may have overlapping or duplicative effects that
ould weaken the effects of individual policies. For exam-
le, when policies supporting and promoting quitlines
hat offer free NRT are implemented in conjunction with
olicies that expanded treatment coverage for all behav-
oral treatments and pharmacologic treatments, the com-
ined impact on smokers may be less than the sum of
heir individual effects, as both reduce smokers’ out-of-
ocket costs for behavioral treatment and pharmacologic
reatment. Some smokers may prefer the relative ano-
ymity and convenience of a website or a telephone quit-
ine while others may prefer face-to-face contact. The
alue of implementing policies in a coordinated fashion is
hat combined policies give smokers the option of select-
ng the treatments best suited to their needs. The precise
uantitative nature of the interactions between and
mong treatments was considered in the second paper of
his series.

onclusion
n analytic framework for understanding the population
mpacts of a defıned set of tobacco-cessation treatments
nd related policies is introduced. Recognizing that pop-
lation cessation is determined by (1) the number of
mokers whomake a serious quit attempt; (2) the propor-
ion of serious quitters who make use of evidence-based
reatments; and (3) the long-term effectiveness of those
reatments, this paper selectively reviewed the evidence
or the independent effects of treatments and related pol-
cies on each of these three components. The second
aper in this series17 uses the estimates derived in this

eview to model the effects of combined treatment-
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elated policies on quit rates. The third paper18 widens the
ens to project the progress that could be made toward
eaching Healthy People 2010 and 2020 goals by aligning
he adoption of these treatment-related polices with
roader tobacco control policies known to have powerful
ndependent effects on quit attempts (i.e., tobacco tax
ncreases, clean air laws, and health communication in-
erventions such as antismoking media campaigns).
The policies focused on included evidence-based poli-

ies governing expansions in treatment coverage and in
uitline services, which have reduced fınancial and other
arriers to treatment use, along with healthcare system
hanges and policies found to improve the delivery of brief
ounseling by healthcare providers.91 To date, none of these
olicies have been fully implemented. Few, if any, other
ctivities could produce greater health and economic bene-
ıts to our nation as rapidly and as cost-effıciently as fully
mplementing smoking-cessation treatments and poli-
ies. Moreover, few other approaches can reduce popula-
ion health disparities in the same powerful way as smok-
ng cessation, especially among low-income Americans
nd those with limited formal education at greatest risk
or disparities in tobacco-related disease.11,12 Also con-
idered were the potential effects of promising cessation
reatments and policies that would leverage the unique
otential of the Internet, promote integrated systems of
are management, and provide sustained support to re-
uce relapse propensity among smokers, as well as poli-
ies to increase the long-term treatment effectiveness of
xisting interventions.
Several limitations of this paper are noted. Most of the

tudies reviewed reported the impact of policies on treat-
ent use or quit rates, without specifıcally distinguishing

heir effects on quit attempts or long-term treatment
ffectiveness. It was also necessary to extrapolate beyond
he robust evidence base about the likely impacts of some
olicy levers, such as Internet-based programs; tailored,
tepped care; media campaigns, and comprehensive sys-
ems of care management. There were studies that were
ot covered in this selective review or in the two papers
hat follow. For the most part, omitted studies were not
eemed suffıciently relevant, representative, replicable,
r robust enough to determine parameters for the mod-
ls. The parameters were also set at a level of granularity
hat used themost robust and relevant data available with
ppropriate sensitivity bounds. For example, some stud-
es with insuffıcient evidence includedmultilevel interac-
ion effects on aggregate units such as combined media-,
ommunity-, neighborhood-, worksite-, home-, and
chool-level interactions. Other studies not covered note
ossible differences in outcomes due to factors such as
omorbidity of psychiatric or substance abuse disorders,

ow literacy, and low SES, and suggest that culturally U
ailored interventions may improve lackluster outcomes
or interventions with culturally diverse subgroups.92–94

This paper presents one among many possible ap-
roaches to developing a framework to inform simula-
ion modeling. All frameworks and simulations are ulti-
ately heuristic and are simplifıcations of the complexity
f systems interactions in the “real world.”95–97 New
tudy designs and data collection methods are needed to
nform the current gaps in knowledge in order to develop
ore fıne-grained algorithms and more complex frame-
orks to improve the utility of future simulations. The
imitations noted in this paper illustrate the need to ad-
ance the fıeld with increasingly more sophisticated
comprehensive systems integrated”16 approaches to in-
ervention and policy to maximize impact on reducing
opulation prevalence of smoking.
One of the advantages of simulation modeling as

hown in the subsequent two papers17,18 in this series is
hat one can “push the envelope” beyond the current
tatus quo of evidence to examine plausible future im-
acts. This heuristic “what if” simulation can point the
ay toward new research and practice initiatives. For
xample, what if an estimated level of improvement in
aintenance of cessation (relapse prevention) turns out

o be one of the most powerful policy levers to increase
opulation cessation rates? This projected result en-
ourages researchers, practitioners, and policymakers
o focus on developing more effective interventions
nd policies to achieve that estimated level of interven-
ion impact even if it is not currently supported by
xisting evidence.
In sum, this paper and the two simulation papers17,18

ddress the growing need for healthcare reform, illustrating
he enormous benefıts of this opportunity to capitalize on
he smoking-cessation research and policy advances made
ver the past two decades by expanding adult cessation and
olicy. Failing to act now to implement a nationwide com-
rehensive smoking-cessation system of care is an extraor-
inary opportunity lost, with devastating consequences in
erms of premature death, reduced quality of life, disease
urden, preventable disparities in health and health care,
nd unsustainable healthcare costs.

his paperwas conductedunder the auspicesof thenational
onsumer Demand Roundtable and was supported by
unds provided by the Offıce of Behavioral and Social Sci-
nces Research (OBSSR) at the NIH and the Robert Wood
ohnsonFoundation (RWJF). The fındings and conclusions
n this report are those of the authors and do not necessarily
epresent the viewsof theAmericanLegacyFoundation, the

niversity of Baltimore, OBSSR, or RWJF.

www.ajpm-online.net



o

R

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

Abrams et al / Am J Prev Med 2010;38(3S):S351–S363 S361

M

No fınancial disclosures were reported by the authors
f this paper.

eferences
1. Levy DT, Cummings KM, Hyland A. A simulation of the

effects of youth initiation policies overall cigarette use. Am J
Public Health 2000;90(8):1311–4.

2. CDC. Cigarette smoking among adults—U.S., 2000. MMWR
Morb Mortal Wkly Rep 2002;51(29):642–5.

3. CDC. Cigarette smoking among adults—U.S., 2006. MMWR
Morb Mortal Wkly Rep 2007;56(44):1157–61.

4. CDC. Annual smoking-attributable mortality, years of poten-
tial life lost, and productivity losses—U.S., 1997–2001.
MMWRMorb Mortal Wkly Rep 2005;54(25):625–8.

5. CDC. Tobacco use among adults—U.S., 2005. MMWR Morb
Mortal Wkly Rep 2006;55(42):1145–8.

6. Fiore M, Jaén C, Baker T, et al. Treating tobacco use and
dependence: 2008 update. Clinical practice guideline. Rock-
ville MD: USDHHS, Public Health Service, 2008.

7. Maciosek MV, Coffıeld AB, Edwards NM, Flottemesch TJ,
Goodman MJ, Solberg LI. Priorities among effective clinical
preventive services: results of a systematic review and analysis.
Am J Prev Med 2006;31(1):52–61.

8. IOM. Priority areas for national action: transforming health
care quality. Washington: National Academies Press, 2003.

9. Cokkinides VE, Ward E, Jemal A, Thun MJ. Under-use of
smoking-cessation treatments: results from the National
Health Interview Survey, 2000. Am J Prev Med 2005;28(1):
119–22.

0. Shiffman S, Brockwell SE, Pillitteri JL, Gitchell JG. Use of
smoking-cessation treatments in the U.S. Am J Prev Med
2008;34(2):102–11.

1. Orleans CT. Increasing the demand for and use of effective
smoking-cessation treatments reaping the full health benefıts
of tobacco-control science and policy gains—in our lifetime.
Am J Prev Med 2007;33(6S):S340–8.

2. Gollust S, Schroeder S, Warner K. Helping smokers quit: un-
derstanding the barriers to utilization of smoking cessation
services. Millbank Q 2008;86(4):601–27.

3. Backinger CL, O’Connell ME. Developing consensus on tobacco
control and research. Am J PrevMed 2007;33(6S):S311–3.

4. National Tobacco Cessation Collaborative. Innovations in
building consumer demand for tobacco cessation products
and services.Washington: Academy for Educational Develop-
ment, 2007.

5. IOM. Ending the tobacco problem: a blueprint for the nation.
Washington: The National Academies Press; 2007.

6. Abrams D. Comprehensive smoking cessation policy for all
smokers: systems integration to save lives and money. In:
Bonnie RJ, Stratton K, Wallace RB, eds. Ending the tobacco
problem: a blueprint for the nation.Washington: TheNational
Academies Press, 2007.

7. Levy DT, Mabry PL, Graham AL, Abrams DB, Orleans CT.
Modeling the impact of smoking cessation treatment policies
on quit rates. Am J Prev Med 2010;38(3S):S364–S372.

8. Levy DT, Mabry PL, Graham AL, Orleans CT, Abrams DB.
Reaching Healthy People 2010 by 2013: a SimSmoke simula-

tion. Am J Prev Med 2010;38(3S):S373–S381.

arch 2010
9. Levy DT, Nikolayev N, Mumford EA. The Healthy People
2010 Smoking Prevalence and Tobacco Control Objectives:
results from the SimSmoke Tobacco Control Policy Simula-
tion Model. Cancer Causes Control 2005;16(4):359–71.

0. Levy DT, Bauer JE, Lee HR. Simulation modeling and tobacco
control: creating more robust public health policies. Am J
Public Health 2006;96(3):494–8.

1. Levy DT, Friend K. A simulation model of policies directed at
treating tobacco use and dependence. Med Decis Making
2002;22(1):6–17.

2. LevyDT, FriendK. Examining the effects of tobacco treatment
policies on smoking rates and smoking-related deaths using
the SimSmoke computer simulation model. Tob Control
2002;11(1):47–54.

3. Burns D, Anderson C, Johnson M, et al. Cessation and cessa-
tion measures among daily adult smokers: national- and
statespecifıc data. In: National Cancer Institute. Population
based smoking cessation: proceedings of a conference on what
works to influence cessation in the general population. Smok-
ing and Tobacco Control Monograph No. 12. Bethesda MD:
US Department of Health and Human Services, National In-
stitutes of Health, National Cancer Institute, NIH Pub. No.
00–4892, November 2000.

4. Hughes JR, Benowitz N, Hatsukami D, Mermelstein RJ, Shiff-
man S. Clarifıcation of SRNT workgroup guidelines for mea-
sures in clinical trials of smoking cessation therapies. Nicotine
Tob Res 2004;6(5):863–4.

5. Hollis JF, McAfee TA, Fellows JL, Zbikowski SM, Stark M,
Riedlinger K. The effectiveness and cost effectiveness of tele-
phone counselling and the nicotine patch in a state tobacco
quitline. Tob Control 2007;16(1S):i53–59.

6. TinkelmanD,Wilson SM,Willett J, Sweeney CT.Offering free
NRT through a tobacco quitline: impact on utilisation and quit
rates. Tob Control 2007;16(1S):i42–6.

7. An LC, Schillo BA, Kavanaugh AM, et al. Increased reach and
effectiveness of a statewide tobacco quitline after the addition
of access to free nicotine replacement therapy. Tob Control
2006;15(4):286–93.

8. Fellows JL, Bush T, McAfee T, Dickerson J. Cost effectiveness
of the Oregon quitline “free patch initiative.” Tob Control
2007;16(1S):i47–52.

9. Metzger KB, Mostashari F, Kerker BD. Use of pharmacy data
to evaluate smoking regulations’ impact on sales of nicotine
replacement therapies in New York City. Am J Public Health
2005;95(6):1050–5.

0. MillerN, FriedenTR, Liu SY, et al. Effectiveness of a large-scale
distribution programme of free nicotine patches: a prospective
evaluation. Lancet 2005;365(9474):1849–54.

1. Swartz SH, Cowan TM, Klayman JE, Welton MT, Leonard
BA. Use and effectiveness of tobacco telephone counseling
and nicotine therapy in Maine. Am J Prev Med 2005;29(4):
288–94.

2. Gilpin EA, Pierce JP, Johnson M, Bal D. Physician advice to
quit smoking: results from the 1990 California Tobacco Sur-
vey. J Gen Intern Med 1993;8(10):549–53.

3. CDC. Guide to Community Preventive Services. Increasing
tobacco use cessation. Atlanta GA: CDC, 2009.

4. Bondi MA, Harris JR, Atkins D, French ME, Umland B. Em-
ployer coverage of clinical preventive services in the U.S. Am J

Health Promot 2006;20(3):214–22.



3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

5

5

5

5

5

5

5

5

5

6

6

6

6

6

6

6

6

6

6

7

S362 Abrams et al / Am J Prev Med 2010;38(3S):S351–S363
5. National Business Group on Health. Exploring employers’
understanding and perceptions of the business impact of
smoking. Washington, 2007. http://www.businessgrouphealth.
org/tobacco/surveys/index.cfm.

6. McPhillips-Tangum C, Rehm B, Carreon R, Erceg CM, Boc-
chino C. Addressing tobacco in managed care: results of the
2003 survey. Prev Chronic Dis 2006;3(3):A87.

7. CDC. State Medicaid coverage for tobacco-dependence
treatments—U.S., 2006. MMWR Morb Mortal Wkly Rep
2008;57(5):117–22.

8. Burns ME, Rosenberg MA, Fiore MC. Use of a new compre-
hensive insurance benefıt for smoking-cessation treatment.
Prev Chronic Dis 2005;2(4):A15.

9. Boyle RG, Solberg LI, Magnan S, Davidson G, Alesci NL. Does
insurance coverage for drug therapy affect smoking cessation?
Health Aff (Millwood) 2002;21(6):162–8.

0. Alesci NL, Boyle RG, Davidson G, Solberg LI, Magnan S. Does
a health plan effort to increase smokers’ awareness of cessation
medication coverage increase utilization and cessation? Am J
Health Promot 2004;18(5):366–9.

1. McMenamin SB, Halpin HA, Bellows NM. Knowledge of
Medicaid coverage and effectiveness of smoking treatments.
Am J Prev Med 2006;31(5):369–74.

2. Hopkins DP, Briss PA, Ricard CJ, et al. Reviews of evidence
regarding interventions to reduce tobacco use and exposure to
environmental tobacco smoke. Am J Prev Med 2001;20(2S):
16–66.

3. Kaper J, Wagena EJ, Severens JL, Van Schayck CP. Healthcare
fınancing systems for increasing the use of tobacco dependence
treatment. Cochrane Database Syst Rev 2005(1):CD004305.

4. Schauffler HH, McMenamin S, Olson K, Boyce-Smoth G,
Rideout JA, Kamil J. Variations in treatment benefıts influence
smoking cessation: results of a randomized controlled trial.
Tob Control 2001;10:175–80.

5. Kaper J, Wagena EJ, Willemsen MC, van Schayck CP. Reim-
bursement for smoking cessation treatment may double the
abstinence rate: results of a randomized trial. Addiction
2005;100(7):1012–20.

6. Cummins SE, Bailey L, Campbell S, Koon-Kirby C, Zhu SH.
Tobacco cessation quitlines in North America: a descriptive
study. Tob Control 2007;16(1S):i9–15.

7. North American Quitline Consortium. North American
quitlines: a profıle of reach and services across the U.S. and
Canada—2006. Phoenix AZ: North American Quitline
Consortium, 2008.

8. North American Quitline Consortium. U.S. telephone quitlines
struggle to serve all callers spurred to quit by federal tax hike.
www.naquitline.org/resource/resmgr/worldnotobaccoday_
naqcpressr.pdf.

9. http://www.usatoday.com/news/health/2009-04-02-smoking-
hotlines_N.htm. Accessed January 17, 2010.

0. FarrellyMC,Hussin A, Bauer UE. Effectiveness and cost effec-
tiveness of television, radio and print advertisements in pro-
moting the New York smokers’ quitline. Tob Control 2007;
16(1S):i21–3.

1. Cummings KM, Fix B, Celestino P, Carlin-Menter S,
O’Connor R, Hyland A. Reach, effıcacy, and cost effectiveness
of free nicotine medication giveaway programs. J Public

Health Manag Pract 2006;12(1):37–43.
2. Cummings KM, Hyland A, Fix B, et al. Free nicotine patch
giveaway program 12-month follow-up of participants. Am J
Prev Med 2006;31(2):181–4.

3. Woods SS, Haskins AE. Increasing reach of quitline services in
a U.S. state with comprehensive tobacco treatment. Tob Con-
trol 2007;16(1S):i33–6.

4. Zhu SH, Anderson CM, Tedeschi GJ, et al. Evidence of real-
world effectiveness of a telephone quitline for smokers. N Engl
J Med 2002;347(14):1087–93.

5. Thorndike AN, Rigotti NA, Stafford RS, Singer DE. National
patterns in the treatment of smokers by physicians. JAMA
1998;279(8):604–8.

6. Ferketich AK, Khan Y, Wewers ME. Are physicians asking
about tobacco use and assisting with cessation? Results from
the 2001–2004 national ambulatory medical care survey
(NAMCS). Prev Med 2006;43(6):472–6.

7. Quinn VP, Stevens VJ, Hollis JF, et al. Tobacco-cessation ser-
vices and patient satisfaction in nine nonprofıt HMOs. Am J
Prev Med 2005;29(2):77–84.

8. Casalino L, Gillies RR, Shortell SM, et al. External incentives,
information technology, and organized processes to improve
healthcare quality for patients with chronic diseases. JAMA
2003;289(4):434–41.

9. Keller PA, Fiore MC, Curry SJ, Orleans CT. Systems change
to improve health and health care: lessons from addressing
tobacco in managed care. Nicotine Tob Res 2005;7(1S)
S5–8.

0. The Tobacco Use andDependence Clinical Practice Guideline
Panel, Staff, and Consortium Representatives. JAMA 2000;
283(24):3244–54.

1. Fiore M, Bailey W, Cohen S, et al. Smoking cessation: clinical
practice guideline no. 18. Rockville MD: USDHHS, 1996.
AHCPR Publication No. 96-0692.

2. Curry SJ, Keller PA, Orleans CT, FioreMC. The role of health-
care systems in increased tobacco cessation. Annu Rev Public
Health 2008;29:411–28.

3. Orleans CT, Woolf SH, Rothemich SF, Marks JS, Isham GJ.
The top priority: building a better system for tobacco-cessation
counseling. Am J Prev Med 2006;31(1):103–6.

4. Kane RL, Johnson PE, Town RJ, Butler M. Economic incen-
tives for preventive care. Evid Rep Technol Assess (Summ)
2004(101):1–7.

5. Andrews JO, TingenMS,Waller JL, Harper RJ. Provider feed-
back improves adherence with AHCPR Smoking Cessation
Guideline. Prev Med 2001;33(5):415–21.

6. Roski J, Jeddeloh R, An L, et al. The impact of fınancial incen-
tives and a patient registry on preventive care quality: increas-
ing provider adherence to evidence-based smoking cessation
practice guidelines. Prev Med 2003;36(3):291–9.

7. Graham AL, Abrams DB. Reducing the cancer burden of life-
style factors: opportunities and challenges of the Internet.
J Med Internet Res 2005;7(3):e26.

8. Fox S. Health information online. Washington: Pew Internet
and American Life Project, 2005.

9. Cobb NK, Graham AL. Characterizing Internet searchers of
smoking cessation information. J Med Internet Res 2006;
8(3):e17.

0. Cobb NK, Graham AL, Bock BC, Papandonatos G, Abrams
DB. Initial evaluation of a real-world Internet smoking cessa-

tion system. Nicotine Tob Res 2005;7(2):207–16.

www.ajpm-online.net

http://www.businessgrouphealth.org/tobacco/surveys/index.cfm
http://www.businessgrouphealth.org/tobacco/surveys/index.cfm
http://www.naquitline.org/resource/resmgr/worldnotobaccoday_naqcpressr.pdf
http://www.naquitline.org/resource/resmgr/worldnotobaccoday_naqcpressr.pdf
http://www.usatoday.com/news/health/2009-04-02-smoking-hotlines_N.htm
http://www.usatoday.com/news/health/2009-04-02-smoking-hotlines_N.htm


7

7

7

7

7

7

7

7

7

8

8

8

8

8

8

8

8

8

8

9

9

9

9

9

9

9

9

Abrams et al / Am J Prev Med 2010;38(3S):S351–S363 S363

M

1. Swartz LH, Noell JW, Schroeder SW, Ary DV. A randomised
control study of a fully automated Internet-based smoking
cessation programme. Tob Control 2006;15(1):7–12.

2. Strecher VJ, Shiffman S, West R. Randomized controlled trial
of a web-based computer-tailored smoking cessation program
as a supplement to nicotine patch therapy. Addiction 2005;
100(5):682–8.

3. Muñoz RF, Lenert LL, Delucchi K, et al. Toward evidence-
based Internet interventions: a Spanish/English website for
international smoking cessation trials. Nicotine Tob Res
2006;8(1):77–87.

4. Walters ST, Wright JA, Shegog R. A review of computer and
Internet-based interventions for smoking behavior. Addict
Behav 2006;31(2):264–77.

5. Bock B, Graham A, Sciamanna C, et al. Smoking cessation
treatment on the Internet: content, quality, and usability. Nic-
otine Tob Res 2004;6(2):207–19.

6. Bock BC, Graham AL, Whiteley JA, Stoddard JL. A review of
web-assisted tobacco interventions (WATIs). J Med Internet
Res 2008;10(5):e39.

7. Shiffman S. Reflections on smoking relapse research. Drug
Alcohol Rev 2006;25(1):15–20.

8. Hughes JR, Keely J, Naud S. Shape of the relapse curve and
long-term abstinence among untreated smokers. Addiction
2004;99(1):29–38.

9. Hughes JR. Four beliefs that may impede progress in the treat-
ment of smoking. Tob Control 1999;8(3):323–6.

0. AbramsDB,OrleansCT,NiauraRS,GoldsteinMG,Prochaska
JO, Velicer W. Integrating individual and public health per-
spectives for treatment of tobacco dependence undermanaged
health care: a combined stepped-care and matching model.
Annals of Behavioral Medicine 1996;18(4):290–304.

1. Fu SS, Partin MR, Snyder A, et al. Promoting repeat tobacco
dependence treatment: are relapsed smokers interested? Am J
Manag Care 2006;12(4):235–43.

2. Hall SM,HumfleetGL, ReusVI,MunozRF,Cullen J. Extended
nortriptyline and psychological treatment for cigarette smok-
ing. Am J Psychiatry 2004;161(11):2100–7.

3. Strecher VJ, Marcus A, Bishop K, et al. A randomized con-
trolled trial of multiple tailored messages for smoking cessa-
tion among callers to the cancer information service. J Health
Commun 2005;10(1S):S105–18.

4. Strecher VJ, Shiffman S,West R.Moderators andmediators of
a web-based computer-tailored smoking cessation program
arch 2010
among nicotine patch users. Nicotine Tob Res 2006;8(1S):
S95–101.

5. Shiffman S, Paty JA, Rohay J, DiMarino ME, Gitchell J. The
effıcacy of computer-tailored smoking cessation material as a
supplement to nicotine patch therapy. Drug and Alcohol De-
pendence 2001;64:35–46.

6. Shiffman S, Paty JA, Rohay J, DiMarino ME, Gitchell J. The
effıcacy of computer-tailored smoking cessation material as a
supplement to nicotine polacrilex gum therapy. Arch Intern
Med 2000;160(11):1675–81.

7. Velicer WF, Prochaska JO, Redding CA. Tailored communi-
cations for smoking cessation: past successes and future direc-
tions. Drug Alcohol Rev 2006;25(1):49–57.

8. Barker DC, Orleans CT, Schauffler HH. Tobacco treatment
services should be covered under Medicaid. Tob Control
1998;7(1):92.

9. Lipkus IM, Lyna PR, Rimer BK. Using tailored interventions
to enhance smoking cessation among African Americans at a
community health center. Nicotine Tob Res 1999;1(1):
77–85.

0. Lancaster T, Stead LF. Self-help interventions for smoking
cessation. Cochrane Database Syst Rev 2005(3):CD001118.

1. Bentz CJ, Bayley KB, Bonin KE, Fleming L, Hollis JF, McAfee
T. The feasibility of connecting physician offıces to a state-level
tobacco quitline. Am J Prev Med 2006;30(1):31–7.

2. Lawrence D, Graber JE, Mills SL, Meissner HI, Warnecke R.
Smoking cessation interventions inU.S. racial/ethnicminority
populations: an assessment of the literature. Prev Med 2003;
36(2):204–16.

3. Kreuter MW,McClure SM. The role of culture in health com-
munication. Annu Rev Public Health 2004;25:439–55.

4. Nollen N, Ahluwalia JS, MayoMS, et al. A randomized trial of
targeted educational materials for smoking cessation in Afri-
canAmericans using transdermal nicotine.Health EducBehav
2007;34(6):911–27.

5. Epstein J. Why Model? Paper presented at: Second World Con-
gress on Social Simulation; 2008; GeorgeMason University.

6. Mabry PL, Olster DH,Morgan GD, Abrams DB. Interdiscipli-
narity and systems science to improve population health: a
view from the NIH Offıce of Behavioral and Social Sciences
Research. Am J Prev Med 2008;35(S2):S211–24.

7. Sterman JD. Learning from evidence in a complex world. Am J
Public Health 2006;96(3):505–14.


	Boosting Population Quits Through Evidence-Based Cessation Treatment and Policy
	Introduction
	Analytic Framework for Modeling the Population Impact of Interventions
	Evidence-Based Cessation Treatments
	Evidence-Based Cessation Treatment Policies
	Cessation Treatment Coverage and Provider Reimbursement
	Funding for the Use and Promotion of Evidence-Based State-Sponsored Telephone Quitlines
	Healthcare System Changes to Prompt, Guide, and Incentivize Tobacco Treatment
	Promising Cessation Treatment Policies
	Policies to Support and Promote Evidence-Based Computerized Treatment via the Internet

	Policies to Improve Individually Tailored, Stepped-Care Approaches and the Long-Term Effectiveness of Evidence-Based Treatments
	Interacting Effects of Policies Implemented in Tandem

	Conclusion
	References


