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Abstract

Economic evaluations are an important tool to improve our understanding of the costs and effects
of health care services and to create sustainable health care systems. This article critically assesses
empirical evidence from economic evaluations of pharmaco- and behavioral therapies for smoking
cessation. A comprehensive literature review of PubMed and the British National Health Service
Economic Evaluation Database was conducted. The search identified 15 articles on nicotine-based
pharmacotherapies, 12 articles on nonnicotine based pharmacotherapies, no articles on selegiline,
and 10 articles on brief counseling for smoking cessation treatment. Results show that both
pharmaco- and behavioral therapies for smoking cessation are cost-effective or even cost-saving.
The review highlights several shortcomings in methodology and a lack of standardization of
current economic evaluations. Efforts to improve methodology will help make future studies more
comparable and increase the evidence base so that such evaluations can be more useful to public
health practitioners and policy makers.
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INTRODUCTION

Cigarette smoking is the leading cause of avoidable morbidity and premature mortality in
the United States. Each year there are nearly five million smoking-attributable deaths
worldwide (68) and ~443,000 smoking-attributable deaths and 5.1 million years of potential
life lost (YPLL) in just the United States (20). Approximately 8.6 million people in the
United States suffer from 12.7 million cases of smoking-attributable conditions, including
chronic bronchitis, emphysema, and heart attacks (19). The economic costs of smoking to
individuals and society are significant and increasing; worldwide, health care costs
attributed to tobacco range from $2.25 billion in the United Kingdom to $3.5 billion in
China, $6 billion in Australia, and $14.7 billion in Germany (82). Each year in the United
States alone, smoking incurs ~$157 billion in economic losses related to health: $75 billion
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in direct medical costs and $82 billion in lost productivity (18, 19). From both health and
economic perspectives, smoking is a major public health problem (33).

Many interventions exist to aid smokers in cessation attempts (Table 1). Smoking cessation
therapies can be classified as pharmacotherapies or behavioral therapies. Pharmacotherapies
include both nicotine-based and nonnicotine-based medications. The U.S. Food and Drug
Administration (FDA) has approved five nicotine-replacement therapies (NRT) (patch, gum,
inhaler, lozenge, and nasal spray) and two nonnicotine-based agents (bupropion and
varenicline). Additionally, second-line pharmacotherapies such as clonidine (37, 44) and
nortriptyline (41) are often prescribed for patients who are unable to use first-line
medications or when first-line medications are unhelpful. Other pharmacotherapies,
although not FDA-approved for smoking cessation, include fluoxetine, sertraline,
paroxetine, naltrexone, selegiline, rimonabant, doxepin (28), and moclobemide (8).
Behavioral therapies include partner support, self-help interventions, and counseling
services such as telephone counseling (proactive and reactive), professional advice from a
nurse or physician, and intensive counseling (individual and group).

Smoking cessation therapies vary in scope, intensity, and effectiveness. Although
pharmacotherapies have higher material costs compared with behavioral treatments, they
tend to require fewer human resources to administer and can thus be as, if not more, cost-
effective for smoking cessation. One meta-analysis of placebo-controlled randomized trials
compared the efficacy of NRT, bupropion, and varenicline (29). The study found that all
seven of the tested pharmacotherapies were more efficacious at promoting smoking
abstinence compared with placebo. In addition, findings suggested that varenicline is more
efficacious than bupropion. Another systematic review examined the effectiveness of drug
and behavioral therapies on smoking cessation in adults (61). Study results were consistent
with previous reviews, finding that, individually and combined, counseling and
pharmacotherapy interventions were effective at decreasing smoking rates but that self-help
methods alone were relatively ineffective.

Smoking cessation therapies have the potential to be cost-effective and even cost-saving for
society. Economic evaluations of smoking cessation therapies provide useful data about the
costs and benefits of various smoking cessation interventions relative to each other as well
as relative to other health interventions. Because resources are limited, effectiveness and
cost-effectiveness must be considered. Cost-effectiveness (CEA) and cost-utility (CUA)
analyses, in particular, are useful tools to compare the costs per unit of health outcome (e.g.,
life years, quality-adjusted life years) between interventions and can help determine value
for money and whether a program is worth implementing (39). Cost-benefit analysis (CBA)
translates benefits into monetary units for cost-benefit ratios (e.g., 3:1) (see Table 2 for types
of economic evaluations). Although cost-effectiveness is just one of many factors that affect
policy decisions, economic evaluations are important for policy decision-making and for
identifying sustainable services. Economic evaluations are needed to determine optimal
resource allocation and to identify efficient programs that support a sustainable health care
system.

Evidence-based public health, like evidence-based medicine, requires public health
researchers and practitioners to consider scientific evidence when developing policies and
when choosing and assessing programs. However, whereas medical studies typically collect
evidence from what has been considered the gold standard in medical research studies (i.e.,
randomized-controlled trials), it is more feasible for public health studies conducted at the
population level to utilize alternative research methods (e.g., quasi-experimental studies,
cross-sectional studies, natural experiments). These studies often lack a good control group
and require considerable time and resources to implement (15). In addition, the literature
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shows a limited number of evidence-based studies on preventive and cost-effective public
health interventions; in a systematic review of the evidence base, one study looking at
modifiable risk factors of conditions constituting a major public health burden found that
only a small percentage of public health interventions have cost-effectiveness and
preventable fraction (a measure of the proportion of a health problem that can be avoided
when an intervention is carried out) data available (15, 74). Increasing the availability and
subsequent adoption of evidence-based programs and policies with demonstrated
effectiveness and cost-effectiveness will likely improve health outcomes and lead to a
greater return on investment (15). Several types of evidence can be used to inform programs
and policies: “Type 1 evidence defines the causes of diseases and the magnitude, severity,
and preventability of risk factors and diseases.... Type 2 evidence describes the relative
impact of specific interventions that do or do not improve health.... Type 3 evidence (of
which we have the least) shows how and under which contextual conditions interventions
were implemented and how they were received” (15, p. 179).

Studies on tobacco use have collected data that represents each of these evidence types:
Smoking has been identified as a public health threat (type 1 evidence), specific
pharmacoand behavioral therapies have been effective in aiding smoking cessation attempts
(type 2 evidence), and economic evaluations have measured the adaptability and
sustainability of such interventions in specific settings and populations (type 3 evidence).
Systematic reviews hold promise in their ability to summarize the evidence base
methodically to aid public health policy makers. A meaningful review, however, must take
care to employ rigorous methods and carefully evaluate the validity of study outcomes to
provide useful information about the effectiveness and cost-effectiveness of public health
interventions (54). This review expands the evidence base by analyzing economic
evaluations of smoking cessation therapies in a systematic way. It complements previously
published Annual Review of Public Health reviews on CEAs (6, 39), summaries of the
evidence base (15, 54), and smoking cessation research (69) (see Related Resources, below,
for other Annual Review articles on smoking cessation).

The purpose of this article is to systematically review and critically assess the existing
economic evaluations of pharmaco- and behavioral therapies for smoking cessation. We
summarize and assess the available cost and outcomes data for smoking cessation
interventions for patients, hospitals, and society and discuss the greater clinical and public
health implications of our findings. This article aims to provide public health practitioners,
clinicians, and policy makers with a greater evidence base and a better understanding of
economic evaluations for smoking cessation interventions that will help guide policy
decisions and future research and clinical practice.

METHODS

Search Strategy and Selection Criteria

We conducted a comprehensive literature search employing rigorous search strategies for
identifying and selecting studies, as described elsewhere (17, 26, 50, 53, 58, 63, 64, 66, 73).
Inclusion criteria were economic evaluations of nicotine- and nonnicotine-based
pharmacotherapies, selegiline, and brief counseling therapies for smoking cessation. We
searched PubMed and the British National Health Service Economic Evaluation Database
for English-language articles using the search terms “economic” or “cost” or “cost
effectiveness” or “cost utility” or “cost benefit” or “price” and “smoking” or “tobacco” or
“cigarette” or “smoking cessation” combined with the search terms “nicotine gum” or
“nicotine patch” or “nicotine nasal spray” or “nicotine inhaler” or “sublingual tablet” or
“sublingual lozenge” or “nicotine replacement therapy” or “NRT” for economic evaluations
of nicotine-based pharmacotherapies, or “bupropion” or “zyban” or “wellbutrin” or
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“varenicline” or “chantix” or “doxepin” or “nortriptyline” or “clonidine” or “moclobemide”
or “nortriptyline” or “fluoxetine” or “sertraline” or “paroxetine” or “rimonabant” for
economic evaluations of nonnicotine-based pharmacotherapies, or “selegiline” for economic
evaluations of selegiline, or “brief counseling” or “brief advice” or “brief behavioral” or
“brief psychological” for economic evaluations of brief counseling therapies.

The initial search identified 84 articles on nicotine-based pharmacotherapies, 45 articles on
nonnicotine-based pharmacotherapies, 14 articles on selegiline, and 31 articles on brief
counseling. Two reviewers inspected study abstracts and included articles that met the
following predetermined criteria: (a) study is directed at the question identified; (b) study
undertakes original economic analysis (reviews were excluded); and (c) study uses an
appropriate outcome measurement [health outcomes such as quality-adjusted life years
(QALYSs), quit or abstinence rates, life expectancy]. Methodological quality was assessed
using standard inclusion criteria for economic evaluation endorsed by the Task Force on
Community Preventive Services in the Guide to Community Preventive Services (17). Under
these criteria, studies must use one of four analytical methods recommended by Drummond
and colleagues (27) (see Table 2).

Of the 84 articles on nicotine-based pharmacotherapies identified, 69 were excluded because
they did not meet inclusion criteria. This left 15 economic evaluations in our analysis. Of the
45 articles on nonnicotine-based pharmacotherapies, 33 articles did not meet inclusion
criteria. This left 12 economic evaluations in our analysis. Of the 14 articles on selegiling,
all were excluded because they did not focus on selegiline for smoking cessation, leaving no
articles in the final analysis. Finally, of the 31 articles on brief counseling, 21 articles did not
meet inclusion criteria. This left 10 articles in our analysis. Figure 1 summarizes our
approach.

Data Extraction and Analysis

RESULTS

Full copies of the final 37 economic evaluations were obtained and data were extracted by
two people (one person initially and another person fact-checked these extractions) and
analyzed by another with training in decision analysis and cost, cost benefit, cost-
effectiveness, and cost-utility analyses. Data extracted included type of economic
evaluation, study design, main outcome measures, cost components, and study results (see
Table 3).

Quality assessment of included economic evaluations was based on the checklist for
reporting reference-case CUA recommended by the Panel on Cost-Effectiveness in Health
and Medicine (38), the data auditing form developed by researchers at the Harvard Center
for Risk Analysis (http://www.hcra.harvard.edu), and the guidelines for economic
submission to the British Medical Journal (BMJ) (26). Differences in methodology and
intervention type made it impossible to combine study results to generate summary cost or
cost-effectiveness measures of smoking cessation interventions. Because the studies we
analyzed were heterogeneous, we conducted a narrative synthesis (78) instead of a formal
meta-analysis. A narrative synthesis, unlike a meta-analysis, undertakes no quantitative
synthesis, but rather summarizes the type, statistical significance, and distribution of a
program’s costs and effectiveness.

Below we present the results of our narrative synthesis. Results from all studies reporting
outcomes in other currencies were converted into U.S. dollars.
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Economic Evaluations of Nicotine-Replacement Therapy for Smoking Cessation

Fifteen studies meeting the inclusion criteria conducted economic evaluations of NRT for
smoking cessation (Table 4). Economic evaluations of NRT focus on a number of different
treatments and programs ranging from the addition of NRT in quitline programs to NRT
being added to brief counseling sessions. Study designs included randomized-controlled
trials, observational studies, and analytic models. Perspectives varied from that of the
program, to national health care systems, payer, and society. Outcome measures differed
between studies: 4 studies measured QALY's saved or gained, 10 studies measured life years
saved or gained, 6 studies measured quit rates, and 3 studies measured abstinence rates
(some studies reported more than one outcome measure).

Three studies conducted a CEA using a randomized-controlled trial study design.
Randomized-controlled trials are the gold standard of clinical evidence. Conducting
economic evaluations alongside controlled trials enhances the reliability and validity of data
on intervention costs because all consumed inputs are measured and valued. One study
measuring the cost-effectiveness of brief counseling in primary care settings with and
without a nicotine patch prescription from the perspective of the British National Health
Service (NHS) found an incremental cost per life year saved ranging from $568 to $1,294
with the addition of NRT (72). Another study compared the cost-effectiveness of general
practitioner training plus physician incentive for each successful quit, training plus NRT or
bupropion, and the combination of those two strategies. Compared with usual care, general
practitioner training plus medications and training plus both medication and remuneration
were cost-effective. The cost per additional quitter ranged from $97 per patient enrolled for
training plus both NRT and remuneration program to $107 per patient enrolled for training
plus medication (67). A third study investigated the cost-effectiveness of brief, moderate,
and intensive telephone counseling with and without NRT. Compared with brief counseling
with no NRT, the added costs for each additional quit was $2,467 for brief counseling plus
NRT, $1,912 for moderate counseling alone, $2,109 for moderate counseling plus NRT,
$2,640 for intensive counseling alone, and $2,112 for intensive counseling plus NRT (45).

Two evaluations examined the cost-effectiveness of quitline programs before and after the
addition of free nicotine patches. One CEA compared quit rates and life years saved of
Oregon quitline callers before and after a free patch initiative (31). Cost components
included intervention and media promotion costs. Compared with the preinitiative program,
the free patch initiative quadrupled the number of quitters and lowered total costs per quit by
$2,688 ($3,738 preinitiative versus $1,050 postinitiative), with an incremental cost-
effectiveness of $86 per life year saved and $174 per additional quit. A similar study
measured the direct costs of adding the nicotine patch or gum to a program for quitline
callers enrolled in multisession counseling in Minnesota (2). Results showed that the
monthly average number of exsmokers rose from 15.5 preinitiative to 123.6 postinitiative
with a cost per quit increase from $1,362 to $1,934 (not statistically significant).

Three studies used a decision analytic model to determine cost-effectiveness of different
smoking cessation treatments. One study compared physician-based smoking cessation
counseling to counseling plus the nicotine patch (32). The patch yielded one additional
lifetime quitter at a cost of $7,332, with an incremental cost-effectiveness that ranged by age
from $4,390 to $10,943 per QALY in men and from $4,955 to $6,983 per QALY in women.
A second study determined the cost-effectiveness of five counseling interventions with and
without transdermal nicotine and nicotine gum recommended in The Agency for Health
Care Policy and Research Guideline for Smoking Cessation (23). After one year,
recommended guidelines would cost an average of $1,915 per QALY saved, $2,587 per life
year saved, and $3,779 per quitter. The study found the cost per QALY saved ranged from
$1,108 to $4,542 and that the more intensive the intervention, the lower the cost per QALY.
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In another study, investigators compared the cost-effectiveness of brief advice and more
intensive counseling with and without NRT and bupropion (71) (Table 5). Costs per life
years saved were lower for more intensive counseling; incremental cost per life years saved
ranged from $1,441 (intensive) to $3,455 (brief advice) for NRT, $920 (intensive) to $2,150
(brief advice) for bupropion SR, and $1,282 (intensive) to $2,836 (brief advice) for NRT and
bupropion SR together.

Five studies investigated the cost-effectiveness of adding NRT to counseling by modeling
smoking populations. In a CEA of the nicotine patch as a supplement to brief physician
advisement during routine office visits, one study found incremental costs per year of life
saved ranged from $1,796 to $2,949 for men and from $3,040 to $4,391 for women (80).
Another study looked at programs adding NRT to brief counseling in primary care and
found that cost-effectiveness varied significantly between six western countries (21).
Published data and market values from each country were used to estimate the cost of drugs
and physician services. The incremental costs per life year saved ranged from $2,230 in
Spain for men to $7,643 in the United States for women using nicotine gum; $3,480 in
Switzerland for men to $8,700 in France for women using the nicotine inhaler; $1,758 in
Spain for men to $5,131 in the United Kingdom for women using the nicotine patch; $1,935
in Spain for men to $7,969 in the United States for women using nicotine spray; and $792 in
Canada for men to $2,922 in the United States for women using bupropion. A study in the
Seychelles examining the incremental cost-effectiveness of five first-line pharmacological
smoking cessation therapies and physician counseling found the incremental cost per life
year saved using U.S. treatment prices to be $4,291 for the nicotine inhaler, $3,712 for
nicotine gum, $1,982 for the nicotine patch, and $1,324 for bupropion (36). In an earlier
analysis, another study measured the cost-effectiveness of adding nicotine gum to physician
advice and counseling in a primary care setting (59). The cost per year of life saved ranged
from $4,113 to $6,465 for men and $6,880 to $9,473 for women. A study in the Netherlands
compared five smoking cessation interventions: telephone counseling, minimal counseling
with and without NRT, and intensive counseling with NRT or bupropion (30). Cost per
QALY gained over a 75-year period ranged from $1,109 for telephone counseling to $4,939
for intensive counseling with nicotine patches or gum.

Two studies investigated the cost-effectiveness of pharmacist-directed smoking cessation
programs. A cohort study in Northern Ireland compared the pharmacists action on smoking
(PAS) model, a community pharmacy-based smoking cessation program, to a matched
cohort receiving usual care (22). The study found cost per life year saved in the PAS
program ranged from $337 to $603 for men and from $310 to $1,322 for women. Modeling
the cost-effectiveness of a community pharmacy-based smoking cessation program, another
study found an incremental cost per quit using the pharmacist-directed program, as
compared with self-directed quit attempts, of $1,232 for nicotine gum, $1,150 for bupropion,
$936 for the nicotine patch, and $236 for the cold turkey method (76).

Economic Evaluations of Nonnicotine-Based Pharmacotherapies for Smoking Cessation

Twelve studies meeting the inclusion criteria conducted economic evaluations of
nonnicotine-based pharmacotherapies for smoking cessation (Table 5). Of these, four were
CUAs, three were CEAs, four were CEA and CUA, and one was a CBA. Nine studies used a
simulated model, and three studies used a decision-analytic model. Analysis perspectives
varied among studies, ranging from societal to payers or health care systems. Eight studies
reported results in QALY's saved or gained, four studies reported results in life years saved
or gained, three studies reported results as quit rates, and one study reported results as
abstinence rates (some studies reported more than one outcome measure).
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Four economic evaluations used the benefits of smoking cessation on outcomes
(BENESCO) Markov model to compare varenicline with other smoking cessation
interventions. Cost analysis in all four studies included intervention costs and direct medical
costs of smoking-related diseases: stroke, chronic obstructive pulmonary disease, lung
cancer, and coronary heart disease. Sometimes asthma exacerbation was included in
analysis. In a hypothetical cohort of Dutch smokers making a one-time quit attempt, one
study compared the cost-effectiveness of treatment with varenicline to treatment with
bupropion, nortriptyline, NRT, or no treatment (46). Lifetime costs were assessed from the
perspective of the Dutch health care system. The study found that varenicline costs $1,472
per QALY gained compared with nortriptyline, and $285 per QALY gained compared with
unaided cessation. The cost of varenicline per additional quitter ranged from $919 to $3,809
compared with NRT and nortriptyline, respectively. A second study compared the cost-
effectiveness of varenicline, bupropion, and NRT with and without brief counseling to
unaided cessation in a cohort of Belgian smokers (3). Costs were assessed from a health care
payer perspective. Varenicline dominated bupropion and NRT and was cost-effective
compared with brief counseling alone and unaided cessation with a cost per QALY that
ranged from $337 to $2,325, respectively. Another BENESCO model of a simulated cohort
of smokers in Belgium, France, Sweden, and the United Kingdom compared the cost-
effectiveness of varenicline to NRT (11). This study found that using varenicline instead of
NRT in a typical smoking cessation intervention was cost-saving in all countries except
France, with a cost-effectiveness ratio of $3,936 per QALY gained. A fourth study
conducted a CUA of varenicline, bupropion, NRT, and unaided cessation in a hypothetical
cohort of U.S. smokers (47). Costs were assessed from the perspective of the U.S. health
care system. Varenicline dominated bupropion, NRT, and unaided cessation at 20 years and
lifetime, as it was less costly and more effective than any other option.

Two studies used the BENESCO Markov model to assess costs of an additional 12 weeks of
varenicline treatment for abstainers who completed a previous 12-week treatment. One CEA
updated the BENESCO model to compare the 12week course of varenicline to the usual 12-
week course of varenicline, bupropion, NRT, and unaided cessation in a hypothetical
population of Americans. Over all subjects’ lifetimes, the additional 12 weeks of varenicline
treatment dominated all other strategies with the exception of the original 12-week course of
varenicline and had an incremental cost of $972 per QALY gained (51). A CUA used the
BENESCO model to compare an additional 12-week course of varenicline therapy to
placebo in a simulated cohort of Swedish smokers who had achieved abstinence following
an initial 12-week treatment of varenicline (10). The study included intervention costs,
smoking-related health care costs, and indirect (consumption, production) costs. Results
found that, excluding indirect effects, an additional 12 weeks of varenicline therapy resulted
in an incremental cost per QALY gained of $7,420 in men and $7,464 in women over a 50-
year timeframe. Including indirect effects, the incremental costs per QALY gained were
$25,359 for men and $25,660 for women.

Three studies compared nonnicotine-based drugs to NRT or to counseling using statistical
modeling. One study used an adaptation of the health and economic consequences of
smoking (HECOS) interactive model to compare the cost-effectiveness of bupropion with
NRT for smokers in Spain (4). This study was conducted from the national health system
perspective and included intervention and tobacco-related health care costs. The study found
that, at 20 years, bupropion and the nicotine patch produced a net savings of $32,920 and
$15,993 per death prevented and a net savings of $3,852 and $1,867 per life year saved,
respectively. A CUA used the global health outcomes simulation model to compare
bupropion to the nicotine patch and nicotine gum in a model cohort of Swedish smokers (9).
The study found that bupropion was cost-saving compared with both NRTs when direct and
indirect effects were included. Incremental cost per QALY gained for bupropion was $702
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for men and $521 for women compared with the nicotine patch when indirect costs were
excluded. Another CUA used a Markov model to assess costs per QALY gained over the
lifetime from adding varenicline therapy to smoking cessation counseling (48).The study
found that adding varenicline to counseling increased QALY and saved medical costs in
men and had an incremental cost-effectiveness ratio of $3,010 in women.

Three studies used a decision-analytic model to assess costs from various perspectives. The
first study compared the economic effects of varenicline to nicotine patch, bupropion, and
no intervention from the perspective of private health plans, state Medicaid, and employers
in the United States (42). Compared with unaided cessation, the cost-effectiveness of
varenicline per additional cessation at 2 years ranged from $648 in the private health plan
model to $836 in the Medicaid model. In another CBA, a decision tree model was used to
compare the costs of varenicline to bupropion from an employer perspective (49). At 1 year,
employers saved $82 for placebo, $151 for bupropion (brand), $270 for bupropion (generic),
and $541 per nonsmoking employee for varenicline. A third study used a decision-analytic
model to estimate the cost per life years saved of advice or counseling alone and advice or
counseling plus bupropion and/or NRT(71). Costs were calculated from the U.K. National
Health Services perspective. The incremental cost per life year saved, compared with advice
or counseling alone, was $1,441-$3,455 for NRT, $920-$2,150 for bupropion, and $1,282—
$2,836 for NRT and bupropion together.

Economic Evaluations of Selegiline for Smoking Cessation

Our search did not identify any studies using selegiline for smoking cessation. We found
that virtually all the articles identified in the initial term search were focused on the use of
selegiline in the treatment of Parkinson disease and other neurological disorders (16, 43).

Economic Evaluations of Brief Counseling for Smoking Cessation

Ten studies meeting the inclusion criteria conducted economic evaluations of brief
counseling therapies for smoking cessation (Table 6). Seven studies conducted CEAs, one
study conducted a CUA, and two studies conducted both a CEA and CUA. Studies ranged in
design and included randomized-controlled trials, cohort studies, and model estimates. Three
studies measured main outcomes in QALYS, 6 studies measured main outcomes in quit
rates, 6 studies measured main outcomes in life years saved or gained, 1 study measured
main outcomes in abstinence rates, and 1 study measured the acceptability of a
computerized intervention (some studies reported more than one outcome measure). Study
perspectives of costs varied from societal to health care system to payer.

Four economic evaluations used a randomized trial study design; collecting cost data
alongside controlled trials allows for careful delineation of intervention inputs and thus such
studies have enhanced reliability and validity of data on intervention costs. One study
compared the cost-effectiveness of motivational interviewing to brief advice for smoking
cessation and relapse prevention in low-income pregnant women in Boston (65).1 For
smoking cessation, motivational interviewing was more costly and less effective than brief
advice. For relapse prevention, motivational interviewing cost $851 per life year saved and
$628 per QALY saved. Another study analyzed the cost-effectiveness of a bedside
counseling session versus usual care in patients from two acute care hospitals in the United
States (52). The intervention consisted of a 20-min counseling session, video and self-help
materials, and follow-up phone calls. The intervention cost $159 per smoker, with an
incremental cost per incremental quit of $3,697. Incremental cost per incremental discounted

1An extensive review of economic evaluations of smoking cessation and relapse prevention programs among pregnant women can be
found elsewhere (62).
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life year saved ranged from $1,691 to $7,444. Another randomized trial compared the costs
of brief contact with a stepped smoking cessation program in mental health outpatients
diagnosed with depression (7). Costs were evaluated from the health care payer perspective
and included the cost of all smoking cessation services used as well as mental health care
costs. Assuming smoking cessation adds 1.2 years of additional life, smoking cessation and
mental health services together cost $9,580 per life year gained and smoking cessation
services cost $5,170 per life year gained. A third study compared the cost-effectiveness of a
self-help manual to assisted self-help with counselor (1). The study accounted for partner
support. From a societal perspective, assisted self-help cost $56 per participant, compared
with the $20 for manual-only intervention. Incremental cost per quit was $691 and $264 for
manual-only intervention and $1,131 and $973 for assisted self-help intervention from
societal and provider perspectives, respectively.

Two economic evaluations used an observational study design. One observational study in
Scotland compared the cost-effectiveness of one-to-one counseling in pharmacies to group
counseling in the community (12). Costs components included nicotine-replacement
therapy, professional time, overhead costs, and cost of intervention materials. Results
showed an incremental cost per four-week quitter to be $1,512 for one-to-one support and
$2,158 for group support compared with self-quit attempts. Assuming permanent cessation
leads to an average of 1.98 QALY gained, the incremental cost per QALY is $8,620 for
one-to-one support and $10,579 for community support. A cohort study assessed the cost-
effectiveness of a brief computerized smoking cessation intervention program for all
smokers attending a non-cardiac surgical preadmission clinic in Australia (40). Economic
assessment included the cost to create the computer programs and the cost of computer
hardware and software used. At two months, the study found a cost per smoker of $146 and
a cost per quitter of $1,630. Results extrapolated to one year showed a cost of $5.80 per
patient, $24.19 per smoker, and $271.47 per quitter.

Two studies used a Markov model to estimate cost-effectiveness of smoking cessation
interventions. One study used a simulated cohort of Thai smokers to compare a structured
community pharmacist-based smoking cessation program to usual care (75). Costs were
assessed from the health care system perspective and included program costs and costs of
smoking-attributable conditions. The program resulted in 0.18 and 0.24 life years gained and
a cost savings to the health system of $500 and $614 for men and women, respectively. A
second study used a Markov transition model to compare the American Lung Association’s
Not On Tobacco (N-O-T) teen smoking cessation program to a 20-min brief intervention in
17-25-year-old students in select Florida schools (25). The model predicted that, out of 100
students 10 participants in the N-O-T program would quit smoking and 14 would reduce
smoking, resulting in 20.11 discounted life years saved. The incremental cost-effectiveness
ratio for the N-O-T program was $443 ($274-$1,029 best- to worst-case scenarios) per
discounted life year saved.

Two studies estimated costs for brief counseling sessions. One study compared the cost-
effectiveness of one-time counseling to annual counseling (70). Costs were assessed from a
societal perspective and included intervention costs and cost of smoking-attributable
illnesses. Excluding savings from prevented illness, the study found a cost-effectiveness of
$1,100 and $2,266 per QALY saved for brief, one-time counseling and annual counseling.
When costs for smoking-attributable illnesses were factored in, both one-time and annual
counseling programs were cost-saving with a net cost saved of $65 and $542 per smoker
counseled, respectively. A second study analyzed the cost-effectiveness of brief counseling
during a routine doctor’s office visit in a hypothetical population (24). This study found that
brief advice during routine office visits cost $705-$988 per year of life saved for men and
$1,204-$2,058 per year of life saved for women.
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DISCUSSION

This review examines a wide variety of economic evaluations on pharmaco- and behavioral
smoking cessation interventions. Results demonstrate that economic evaluations differ
greatly in approach and evaluation methods used (e.g., different study designs, different
outcome measures, different cost components) when reporting economic findings of
smoking cessation therapies. Differences in data definition and estimation, discount rates,
model assumptions, and perspectives affect study findings and limit our ability
methodologically to draw direct conclusions about the effectiveness and cost-effectiveness
of the different interventions in relation to each other. This diversity also makes it difficult
to determine which of the different program characteristics (e.g., targeted populations and
intervention types) leads one program to appear more cost-effective than others. For
example, two studies compared the cost-effectiveness of quitline programs before and after
the addition of free nicotine patches (2, 31). After the free patch initiative, both studies
found an increase in the number of quitters; however, the Oregon study showed a substantial
decrease in cost per quitter (31), whereas the Minnesota study showed a (statistically
insignificant) increase in cost per quitter (2). Comparing cost inputs of the studies side by
side, it appears that this difference arises because the Oregon study included media
promotion costs in their analysis and the Minnesota study did not. Including media costs
substantially increased the total program costs and cost per quit preinitiative. High program
costs postinitiative were offset by the larger number of quitters, rendering the postinitiative
to appear more cost-effective with a lower cost per quit compared with preinitiative. The
Minnesota study did not include media promotion costs so the cost of NRT was the primary
factor affecting total costs.

Although many of the economic studies in this review provide useful information about the
value of the programs they assess, there are some substantive and methodological limitations
of these studies. First, whereas several studies followed recommendations by the Panel on
Cost-Effectiveness in Health and Medicine and used a randomized-controlled-trial study
design (1, 7, 45, 52, 65, 67, 72), many studies did not. Randomized-controlled trials,
considered the gold standard of clinical evidence, help enhance the reliability and validity of
data on intervention costs and effectiveness and are thus preferred; alternative study designs
significantly limit the ability to reduce the bias and confounding inherent in nonrandomized
study designs. Second, many studies did not use standardized cost measures, which limits
the reliability and validity of cost estimates and our ability to compare intervention costs
among studies. For example, some studies included only intervention costs, whereas others
included direct and indirect medical costs as well as marketing costs associated with the
intervention. In addition, many of these studies did not include cost data that had been
discounted and comprehensively delineated. Rather, costs were typically estimated on the
basis of a number of assumptions and guesstimates and may not accurately represent true
costs. Thus, the true effects of smoking cessation on long-term medical spending have, in
general, not been exhaustively examined. Third, not all studies conducted incremental CEAS
or CUAs as recommended by the panel. Rather, many studies reported average cost-
effectiveness ratios for study interventions, limiting our ability to draw conclusions about
the incremental or marginal differences in costs and outcomes of different interventions as
compared with each other. Because few studies used comparable outcome measures (e.g.,
life years saved, QALY), it is not possible to assess whether such interventions achieve
incremental health gains (at the margin) and to examine the incremental effectiveness of
those improvements. Fourth, in terms of study perspective, the viewpoint for analysis has
typically been that of the payer rather than that of society. In European studies, the
viewpoint is typically the National Health Services or society. This broader viewpoint helps
public health practitioners and policy makers understand the broader economic implications
of smoking cessation programs.
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Lack of standardization in economic evaluation makes it difficult to compare across the
studies that currently exist. In 1996, the U.S. Panel on Cost-Effectiveness in Health and
Medicine published recommendations and guidelines to improve comparability of CEAs.
Their guidelines recommend that (&) all costs are measured from the societal perspective, (b)
cost estimates are converted to a common year, (c) a rate of 3% is used to discount future
outcomes and costs to present value, (d) QALY are used as the outcome metric, and (€)
sensitivity analyses are performed (6, 38). Since publication of the panel’s
recommendations, there has been some improvement in the methods used over time (13, 14,
56, 57, 58); however, this review and others (13, 35, 63, 64) indicate that economic
evaluations are still not always adopting the panel’s recommendations. The persistence of
methodological problems in economic evaluations suggests there remains room for
improvement.

Economic evaluations of smoking cessation therapies provide valuable (type 3) evidence on
the context of public health interventions and provide researchers and policy makers with
the information required to implement a program successfully in a particular setting. Type 3
evidence includes contextual information from five domains: population characteristics
(e.g., race, socioeconomic status), interpersonal variables (e.g., family history of substance
abuse), organizational variables (e.g., organizational capacity), social and cultural norms
(e.g., acceptability of smoking), and political and economic factors (e.g., type of health care
system) (15). This review highlights the contextual variables of smoking cessation therapies
and compares programs implemented in varying contexts. We find that the cost-
effectiveness of smoking cessation therapies varies significantly by study population. One
study comparing pharmacotherapies across six western countries found that substantial
differences in physician payments contributed to much of the cost differences between
countries (21). Another study conducted in the Seychelles identified pharmacotherapy prices
as a substantial factor in cost analysis, particularly in developing countries where prices may
be dependent on local production, licensing, infrastructure capacity, technology
requirements, and capital investment (36). In addition, studies show considerable ranges in
cost-effectiveness among interventions in groups of men versus women (80) and among
people in different age groups; a higher cost per QALY is associated with interventions in
older individuals (32).

Despite this variability in cost-effectiveness, smoking cessation interventions have
compared favorably with other health care interventions. Because of their favorable return
on investment, smoking cessation programs are regarded as the gold standard of cost-
effectiveness in health care (77). For example, in a study comparing interventions to prevent
cardiovascular disease, smoking cessation was found to be the most cost-effective, above
aspirin, antihypertensives, and statins (34). Yet, despite the need for efficient resource
allocation and sustainable health care services, research shows that clinicians rarely
subscribe to smoking cessation practices that are considered cost-effective. For example,
clinical guidelines for treating tobacco use and dependence were developed by the U.S.
Department of Health and Human Services to identify “effective, experimentally validated
tobacco dependence clinical treatments and practices” (77, p. 3).The guidelines recommend
clinicians use the five A’s for treating tobacco use and dependence: “[A]sk about tobacco
use; advise to quit; assess willingness to make a quit attempt; assist in quit attempt; and
arrange follow-up” (77, p. 39). However, data show that few physicians follow these
guidelines (68). In addition, physicians often do not promote smoking cessation
interventions for their patients; a survey of physicians in family medicine, general internal
medicine, obstetrics/gynecology, and psychiatry found that although 86% of providers
surveyed “usually” advise patients to stop smoking, only 68% “usually” discuss
pharmacotherapies, 37% talk about counseling options, and31%recommend NRT.
Moreover, only one-fourth prescribe other medications or provide brochures and self-help
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materials. About 13% refer patients to appropriate cessation treatment, and about 7% refer
their patients to a quitline (5).

Although many smoking cessation interventions have proven to be effective and cost-
effective in different countries and contexts, it is important to assess whether effectiveness
and cost-savings from these interventions can be generalized to subgroups that are
disproportionally affected by smoking. Several studies have looked at smoking cessation
therapy effectiveness in high-risk populations. A randomized-controlled trial of a group-
based tobacco intervention demonstrated that intensive group cognitive-behavioral therapy
is an effective intervention in African American smokers (81). Another randomized trial of
cognitive-behavioral therapy with and without NRT found that the combined therapy
promoted smoking cessation in pregnant women (60). The number of studies measuring
effectiveness of tobacco control programs among other groups, however, such as among
persons with mental illness and substance abuse disorders who are disproportionately
affected by smoking (69), have been limited. Of the 37 studies included in this review, only
two studies looked at a disadvantaged group: patients with depression (7) and low-income
pregnant women (65). More effectiveness and cost-effectiveness evaluations are needed
among high-risk groups to help clinicians and policy makers create sustainable health care
systems that will improve the health of these disproportionally affected groups.

The broader literature has suggested that interventions that are less resource-intensive (e.g.,
self-help materials) were more cost-effective than those that are more resource-intensive
(e.g., NRT and doctor’s advice) (79). In a review of the economic literature, for example,
one researcher notes that as the intensity of smoking cessation interventions increases, “both
cost and effectiveness increase, but cost increases more rapidly” (79, p. 538). Despite these
trends, however, the same review notes that different types of smokers will be affected
differently by alternative interventions; indeed, different categories of smokers (e.g., light/
casual, heavy, dependent) may have significantly different responses to a particular
intervention. For example, brief doctor’s advice or self-help materials may be most cost-
effective for smokers already motivated to quit or for those who categorize themselves as
casual or light smokers. More intensive interventions [both in terms of human (counseling)
and material (pharmacotherapy) resources] may be more cost-effective for smokers who are
highly dependent on and addicted to nicotine or are part of a higher-risk group. Two
economic studies in this review found that more intensive intervention had lower cost
perQALY (23) or lower incremental cost per life year saved (71) compared with less-intense
interventions. Future studies may provide more helpful information by comparing cost-
effectiveness of interventions for smokers in different categories.

This study attempts to review the available economic evaluations on pharmaco- and
behavioral smoking cessation therapies in a systematic and transparent way. We review the
evidence base to help public health practitioners better understand CEAs of smoking
cessation programs and their useful role in identifying high-quality programs that provide
value for money. We also highlight important cost and cost-effectiveness data on smoking
cessation programs that can aid decisions for sustainable health care systems. More
transparency of economic evaluation methodology (55) and a continued movement to
improve the quality and comparability of economic evaluations are needed if policy makers,
clinicians, and the public are to employ economic evaluations in decision making (62).

This review has several limitations. First, our literature search was conducted using key
words to identify appropriate studies and may have missed some relevant articles that were
not picked up from database searches. Second, our analysis was limited to economic studies
assessing specific pharmacotherapies and brief counseling for smoking cessation and does
not include other programs. Third, considerable heterogeneity among study methods,
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interventions, outcome variables, and cost components limits our ability to compare studies
directly and determine specific policy recommendations.

CONCLUSION

Economic evaluations of pharmaco- and behavioral smoking cessation therapies show that
such interventions are both effective and cost-effective. However, there is a need for
continued efforts to address methodological challenges related to cost components and
outcome measures of economic evaluations. Such efforts will eventually lead to more
standardization in economic evaluations and improve generalizability and comparability of
economic evaluations of smoking cessation interventions, rendering them more useful to
public health practitioners and policy makers. Cost analyses and cost-minimization analyses
can aid in examining the least costly approach to achieve public health and medical goals
(62). CEA is best used to compare interventions for a single population, such as smokers, by
weighing the marginal benefits and marginal costs of alternative interventions (62). The use
of CEA for broader societal-level resource allocation through, for example, the use of
“league tables,” is not advised. Greater transparency and rigorous analysis of economic
evaluations will help gain the trust of policy makers and improve the input economic
evaluations have on policy and resource-allocation decisions.
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Economic evaluations
of nicotine-based
pharmacotherapies for
smoking cessation

Economic evaluations

of non-nicotine-based

pharmacotherapies for
smoking cessation

Economic
evaluations of brief
counseling for
smoking cessation

84 potentially relevant
articles identified and
obtained for review

45 potentially relevant
articles identified and
obtained for review

31 potentially
relevant articles
identified and
obtained for review
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Economic
evaluations of
selegiline for

smoking cessation

14 potentially
relevant articles
identified and
obtained for review

69 articles
excluded
because they
»| did not meet

inclusion
criteria

33 articles
excluded
because they

/

did not meet
inclusion
criteria

because they

»| did not meet
inclusion
criteria

14 articles
21 articles excluded
excluded because they

did not focus on
o| selegiline in

smoking
cessation

\ 4
15 articles included
in analysis

Figure 1.

A

A

A

12 articles included
in analysis

10 articles included
in analysis

Flow chart of study selection process.
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Table 1

Interventions for smoking cessation

Page 21

Phar macother apies

Behavioral therapies

Other drugs not FDA
approved for smoking
First-linedrugs Second-linedrugs | cessation
Nicotine-based medications Clonidine Fluoxetine Partner support
| Nicotine gum Nortriptyline Sertraline Self-help
] Nicotine patch Paroxetine Psychological counseling
[ ] Nicotine inhaler Naltrexone [ ] Telephone counseling
| Nicotine nasal spray Rimonabant | Professional advice
] Nicotine sublingual lozenge Doxepin ] Intensive counseling
Nonnicotine-based medications Moclobemide
] Antagonist (e.g., bupropion) Selegiline
| Partial agonist (e.g., varenicline)
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Table 2

Types of economic evaluations. Adapted from Drummond et al. (27)

1. Cost minimization analysis: searches for the least costly alternative producing same health benefits

2. Cost effectiveness analysis: compares per unit effect with per unit cost on an incremental basis

3. Cost benefit analysis: measures both the costs and consequences of alternatives in monetary units

4. Cost utility analysis: type of cost-effectiveness analysis that employs utilities (e.g., quality-adjusted life years) to evaluate a program

Annu Rev Public Health. Author manuscript; available in PMC 2014 March 19.
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Table 3

Data extracted from included articles. Reprinted from Ruger & Emmons (63)

. Author

Years of study

Topic and study questions

Setting

Type of economic analysis

Year of publication

Intervention type

Health outcomes

Methods used to define effectiveness and preferences: time trade-off, standard gamble or rating scale, source of weights

. Resource and cost estimates: net costs, gross- or microcosting, year, currency

11

Inclusion of original analyses

12.

Study perspective

1

w

. Description of comparator intervention

14.

Study assumptions

15.

Study type and design: clinical trial, observational study, decision analytical model

16.

Modeling assumptions

1

]

. Variable estimates

1

[ee)

. Discounting

1

©

. Sensitivity analyses performed: for costs, effectiveness, preference weights, discount rate

20.

Funding source

21.

Comparison with other economic evaluations
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Table 5

Page 27

Summary of economic evaluations of nonnicotine-based pharmacotherapies for smoking cessation®

Characteristics

Hoogendoorn et

Annemans et al. [2009] (3)

Bolin et al. [2009] (11)

Howard et al. [2008] (47)

al. [2007] (46)
Method
Analysis type CEA, CUA CEA, CUA CEA, CUA CUA
Model type BENESCO model | BENESCO Markov simulation | BENESCO Markov simulation | BENESCO Markov simulation
Framing
Setting and population Hypothetical Cohort of Belgian adult Simulated model of four Hypothetical cohort of U.S.
cohort of Dutch smokers making a one-time European countries (Belgium, adult smokers who make a
smokers making a | quit attempt France, Sweden, and United one-time quit attempt
one-time quit Kingdom)
attempt
Intervention (comparator) | Varenicline Varenicline, Bupropion, or Varenicline Varenicline
Untreated or NRT with brief counseling NRT Bupropion
treated with Brief counseling alone NRT

bupropion,
nortriptyline, or
NRT

Unaided cessation

Unaided quitting

Perspective Dutch health care | Health care payer (public and National health care system U.S. health care system
system private)

Time horizon Lifetime Lifetime Lifetime 20 years and lifetime

Effects

Main outcome and Quit rate Life years gained Life years gained QALYs

benefits measure QALYs gained QALYs gained QALYs gained

Cost

Cost analysis (cost
components)

Intervention costs
Direct medical
costs of smoking-
related diseases

Costs of intervention

Direct medical costs related to
smoking comorbidities
(COPD, lung cancer, CHD,

Intervention costs
Morbidity-related health care
costs from 4 smoking-related
morbidities (lung cancer,

Intervention costs

Direct lifetime costs of
smoking-related diseases (lung
cancer, COPD, CHD, stroke,

(COPD, lung stroke, asthma) COPD, CHD, and stroke) asthma)
cancer, CHD,
stroke)

Base year (costs) 2004 2007 Not available 2005

Source (costs)

Estimates from
Dutch source data

Literature and public health
databases

Country-specific databases

U.S. Red Book, market rates,
literature

Results

Summary results

Varenicline
estimated to cost
$1,472 per QALY
gained compared
with nortriptyline
and $285 per
QALY gained
compared with
unaided cessation
Cost of
varenicline per
additional quitter
ranged from $919
compared with
NRT to $3,809
compared with
nortriptyline

Compared with brief
counseling alone and unaided
cessation, varenicline costs
$337 and $2,325 per QALY
gained, respectively
Varenicline is cost-saving
compared with bupropion and
NRT

In a typical smoking cessation
intervention, using varenicline
instead of NRT was cost-
saving in all countries except
France, who had a cost-
effectiveness ratio of $3,936
per QALY gained

Over 20 years and lifetime,
varenicline dominated
bupropion, NRT, and unaided
cessation

Annu Rev Public Health. Author manuscript; available in PMC 2014 March 19.
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Characteristics Knight et al. [2009] (51) Bolin et al. [2009] (10) Antonanzas & Bolin et al.
Portillo [2003] (4) [2006] (9)
Method
Analysis type CEA, CUA CUA CEA CUA
Model type BENESCO Markov simulation BENESCO Markov simulation | Adaptation of HECOS Global health
simulation outcomes
simulation
model
Framing
Setting and population Hypothetical population of Simulated cohort of adult Smokers in Spain Model cohort
adult American smokers who smokers in Sweden who of male and
make a single quit attempt successfully abstain after an female smokers
initial 12-week treatment of in Sweden
varenicline
Intervention (comparator) | 12+12 weeks of varenicline Additional 12 weeks Bupropion Bupropion
12 weeks varenicline, varenicline Placebo NRT (patch or nicotine | NRT (patches
bupropion, NRT, or unaided gum) and gum)
cessation
Perspective Health care system Societal National health system Societal
Time horizon 5, 10, 20 years, lifetime 50 years 20 years 20 years
Effects
Main outcome and QALYs gained QALYs gained Deaths prevented QALYs gained

benefits measure

Life years saved

Cost

Cost analysis (cost
components)

Direct treatment costs
Morbidity-related health care
costs of smoking-related
diseases (lung cancer, stroke,
CHD, COPD, and asthma)

Intervention costs

Average direct medical costs
from smoking-related diseases
(COPD, CHD, stroke, lung
cancer)

Average value of indirect
effects (consumption,
production)

Intervention costs
Tobacco-related health
costs (cancers, CHD,
stroke, COPD, low
birth weight)

Intervention
costs

Direct (COPD,
asthma, CHD,
stroke, lung
cancer) and
indirect
(production and
consumption)

effects of
smoking
Base year (costs) 2005 2003 1999 2001
Source (costs) Literature, 2005 U.S. Red Book | Health care cost data from National Health Swedish unit
prices Skane, estimated prescription Survey, National costs, hospital
prices, published literature Institute of Statistics records,
physician
records

Results

Summary results

Additional 12 weeks of
varenicline dominates all other
strategies except 12 weeks of
varenicline

Additional 12 weeks of
varenicline treatment increases
1-year abstinence rates from
23% to 28% (compared with 12
weeks of varenicline); the
additional 12 weeks of
varenicline also had an
incremental cost of $972 per
QALY gained over the lifetime
of all subjects

Incremental costs per QALY
for varenicline compared with
placebo were $7,420 for men
and $7,464 for women
Incremental costs per QALY
including indirect effects were
$25,359 for men and $25,660
for women

At 20 years for
bupropion and nicotine
patch respectively,
there was a net savings
of $32,920, and
$15,993 per death
prevented, and a net
savings of $3,852 and
$1,867 per life year
saved

At 20 years, nicotine
gum has a cost-
effectiveness ratio of
$41,325 per death
prevented and $4,786
per life year saved

Annu Rev Public Health. Author manuscript; available in PMC 2014 March 19.

Bupropion was
cost-saving
compared with
both NRT
when direct and
indirect effects
on production
and
consumption
were included
When only
direct costs
were included,
incremental
cost per QALY
gained for
bupropion was
$702 (men) and
$521 (women)
compared with
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Characteristics Knight et al. [2009] (51) Bolin et al. [2009] (10) Antonanzas & Bolin et al.
Portillo [2003] (4) [2006] (9)

nicotine
patches

Characteristics Igarashi et al. Halpern et al. [2007] (42) Jackson et al. [2007] Song et al. [2002] (71)

[2009] (48) (49)

Method

Analysis type CUA CEA CBA CEA

Model type Markov model Decision-analysis model Decision tree model Decision-analytic model

Framing

Setting and population

Simulated cohort of
smokers in Japan
who started smoking
at age 20

Simulation in cohort of
1,000 smokers in the United
States

Simulation based on
published clinical trial
results

Simulation based on results
from published studies

Intervention (comparator) Smoking cessation Varenicline (12 weeks) Varenicline Advice or counseling alone
counseling by a Nicotine patch (9 weeks) Bupropion (brand and Advice or counseling plus
physician Bupropion (12 weeks) generic) NRT or Bupropion
Counseling plus No intervention Placebo Advice or counseling plus
varenicline therapy NRT and Bupropion

Perspective Health care payer Private health plans, state Employer U.K. National Health

Medicaid, employer Services

Time horizon Lifetime 10 years 1 year 1 year

Effects

Main outcome and QALYs gained Abstinence rates Quit rates Quit rates

benefits measure

Life years saved

Cost

Cost analysis (cost
components)

Treatment costs
Direct lifetime
medical costs for
tobacco-associated
disease

Cost of intervention
Medical care costs from
smoking-related diseases
(CHD, COPD, lung cancer,
pregnancy complications)
Productivity losses and
absenteeism

Cost of intervention
Costs of smoking on
employer (absenteeism,
medical care, time lost,
insurance)

Intervention costs

Base year (costs)

2007

2005

2006

2001

Source (costs)

Survey of public
health insurance,
NHI, Drug Tariff

Literature

Study detailing direct
and indirect costs of
smoker to an employer,
WAC pricing

Published studies

Results

Summary results

Adding varenicline
to counseling
increased QALY
and saved medical
costs in men and had
incremental cost-
effectiveness ratio of
$3,010 per QALY
gained in women

Compared with unaided
cessation, Cost-effectiveness
of varenicline per additional
cessation at 2 years ranged
from $648 in private health
plan model to $836 in
Medicaid model

Cost savings per
nonsmoking employee
at 1 year were $541 for
varenicline, $270 for
bupropion SR generic,
$151 for bupropion SR
brand, and $82 for
placebo

Incremental cost per life
year saved compared with
counseling or advice alone
ranges from $1,441 to
$3,455 for NRT, from $920
to $2,150 for bupropion SR,
and from $1,282 to $2,836
for NRT plus bupropion SR

aAbbreviations: BENESCO, benefits of smoking cessation on outcomes; CEA, cost-effectiveness analysis; CHD, coronary heart disease; COPD,
chronic obstructive pulmonary disease; CUA, cost-utility analysis; HECOS, health and economic consequences of smoking interactive; NHI,
National Health Insurance; NRT, nicotine replacement therapy; QALYSs, quality-adjusted life years; SR, sustained release; WAC, wholesale

acquisition costs.
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