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Context.—The Agency for Health Care Policy and Research (AHCPR) pub-
lished the Smoking Cessation: Clinical Practice Guideline in 1996. Based on the
results of meta-analyses and expert opinion, the guideline identifies efficacious in-
terventions for primary care clinicians and smoking cessation specialty providers.

Objective.—To determine the cost-effectiveness of clinical recommendations in
AHCPR'’s guideline.

Design.—The guideline’s 15 recommended smoking cessation interventions
were analyzed to determine their relative cost-effectiveness. Then, using decision
probabilities, the interventions were combined into a global model of the guideline’s
overall cost-effectiveness.

Patients.—The analysis assumes that primary care clinicians screen all pre-
senting adults for smoking status and advise and motivate all smokers to quit dur-
ing the course of a routine office visit or hospitalization. Smoking cessation inter-
ventions are provided to 75% of US smokers 18 years and older who are assumed
to be willing to make a quit attempt during a year's time.

Intervention.—Three counseling interventions for primary care clinicians and 2
counseling interventions for smoking cessation specialists were modeled with and
without transdermal nicotine and nicotine gum.

Main Outcome Measure.—Cost (1995 dollars) per life-year or quality-adjusted
life-year (QALY) saved, at a discount of 3%.

Results.—The guideline would cost $6.3 biilion to implement in its first year. As
a result, society could expect to gain 1.7 million new quitters at an average cost of
$3779 per quitter, $2587 per life-year saved, and $1915 for every QALY saved.
Costs per QALY saved ranged from $1108 to $4542, with more intensive interven-
tions being more cost-effective. Group intensive cessation counseling exhibited the
lowest cost per QALY saved, but only 5% of smokers appear willing to undertake
this type of intervention.

Conclusions.—Compared with other preventive interventions, smoking cessa-
tion is extremely cost-effective. The more intensive the intervention, the lower the
cost per QALY saved, which suggests that greater spending on interventions yields
more net benefit. While all these clinically delivered interventioris seem a reason-
abie societal investment, those involving more intensive counseling and the nico-

tine patch as adjuvant therapy are particularly meritorious.
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TOBACCO use has been cited as the
chief avoidable cause of death in the
United States, responsible for more than
420000 deaths annually.! Despite this,
physicians and other practitioners fail to
assess and counsel smokers consistently
and effectively.z*

This study analyzes the cost-effective-
ness of the Agency for Health Care Policy
Resource’s (AHCPR’s) Smoking Cessa-
tion: Clinical Practice Guideline? Re-
leased in April 1996, the guideline was
developed over a 2-year period by a panel
of smoking cessation specialists using ex-
tensive quantitative analysis of published
effectiveness data. Recommendationsin-
clude screening all presenting patients
fortobacco use, advising patients whouse
tobacco to quit, and providing interven-
tions that appear most efficacious. The
recommendations were based on rigor-
ous logistic regression meta-analyses of
various cessation intervention outcomes,
ranging from self-help materials to mul-
tisession group counseling lasting several
hours or more. Recommendations were
targeted specifically to 3 audiences: pri-
mary care clinicians; cessation specialists;
and administrators, insurers, and pur-
chasers of health care services.

Formulation of optimal health care
policy requires an analysis of the costs of
recommended interventions relative to
their clinical effectiveness. This informa-
tion is not readily available in the case of
the AHCPR’s guideline. Few claims
data exist to quantify current practice.
Most counseling services are an integral
part of physician-patient contacts with
no separate billing, while other services,
such as nicotine replacement and inten-
sive counseling, are generally not cov-
ered by insurance and, hence, do not pro-
duce a claims trail.

Finally, the benefits of stop-smoking
treatments may be difficult to assess ac-
curately. The immediate effect of effica-
cious treatmentis smoking cessation, and
this may or may not be related to imme-
diate health benefits. Even when cessa-
tion leads to health benefits, these ben-
efits are delayed many years, occurring
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through decreased morbidity or mortal-
ity across a wide range of illnesses. Many
studies>” have found single smoking ces-
sation interventions to be cost-effective.
However, these studies do not provide
cost-effectiveness dataonthe range of ef-
fectiveinterventions that are both in cur-
rent use and recommended for clinical
practice by the AHCPR.

METHODS
General Approach

The cost estimates developed in this
study were not based on individual pa-
tients. Instead, they were based on rec-
ommended resource inputs found in the
guidelinereport. Similarly, estimates of the
marginal effectiveness of interventions
were taken from the guideline and were
based on prospective clinical trial results.

Two general methodological ap-
proaches were taken, both incorporat-
ing asecietal perspective. Under one ap-
proach, three quarters of all smokers
were assumed to undertake a particular
intervention during a year’s time. This
represents the approximate percentage
of current US smokers who have made a
previous quit attempt.8 This answersthe
question, “What would be the cost-effec-
tiveness of the guideline if all willing
smokers could be encouraged to under-
take 1 of the 15 interventions recom-
mended by the guideline panel?” When
the resulting 15 cost-effectiveness ra-
tios are compared across all cessationin-
terventions, this informs policymakers
as to which interventions appear to be
the most cost-effective.

Under the second scenario, panel ex-
perts were queried regarding the likeli-
hood of patients choosing 1 of the 5 coun-
seling interventions with or without nico-
tine replacement. These probabilities
were used to weight the costs and quit
. rates of the interventions. The result was
acombined global cost-effectiveness ratio
for the guideline as a whole, which an-
swers the question, “Howmuch would the
guideline likely cost per life-year saved or
quality-adjusted life-year (QALY) if
adopted by practitioners, given the ex-
pected preferences of smokers for differ-
ent interventions?”

Calculation of
Cost-effectiveness Ratios

A cost-effectiveness ratio for a spe-
cific smoking cessation intervention can
be decomposed into 4 components: (1)
the cost of physicians screening the US
patient population; (2) the cost of physi-
cians advising smokers; (3) motivating
unwilling smokers to try and quit; and,
(4)thedirectintervention costsincurred
in helping smokers quit, expressed per
quitter or per life-year saved.
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Aggregating across interventions, the
overall cost-effectiveness of the guide-
line can be expressed as the ratio of ex-
pected total guideline costs and ex-
pected benefits, eg, number of quitters
or QALYs saved. Expected interven-
tion costs include the total fixed screen-
ing, advice, and motivation costs, which
are assumed to be independent of which
intervention is chosen, plus a weighted
sum of the direct costs per intervention
for smokers selecting 1 of the 15 inter-
ventions. Expected benefits are a
weighted sum of smokers’ expected mar-
ginal quit rates across all interventions,
multiplied by QALYs saved per quitter,
using patient intervention preference
proportions as weights. For example, if
three quarters of adult Americans who
smoke (25% of US adults are smokers)
are willing to try to quit during a year,
and 40% of them prefer particular inter-
vention, then 15 million persons could be
expected toincur the guideline’s estima-
tions for the direct costs associated with
this intervention (ie, approximately 200
million adult Americansx0.25X0.75x0.4).
Similarly, if a particular intervention is
found to raise the underlying natural quit
rate by 0.1, then 1.5 million new quitters
could be anticipated to justify the extra
costs. When weighted and summed across
all interventions, the result is an aver-
age cost-effectiveness ratio for the en-
tire guideline. A lower cost-effective-
ness ratio is better, implying less cost
outlay per quitter or QALY saved. Hold-
ing everything else constant, a higher
marginal quit rate would lower the over-
all cost-effectiveness, which would be
lower, too, if smoker preferences shifted
to more efficacious interventions.

Patient Intake

The guideline recognizes 2 loci of pa-
tient intake: the office and the hospital.
Interventionsin each of these sites were
analyzed separately and then combined
into a single cost-effectiveness ratio.
Sereening, advice, and motivation costs,
which are incurred repetitively during
several annual office visits, were added
to similar screening costs of hospitalized
patients. Direct intervention costs of
hospitalized patients were debited from
those incurred by ambulatory patients.
This avoids double counting such costs,
as only 1 quit attempt was assumed dur-
ingayear’stimeregardless of whethera
smoker was an inpatient.

ldentification of Direct Interventions

The amount of counseling that smok-
ers receive depends largely on patient
and/or physician preferences. Based on
the guideline, we modeled 5 possible
counseling options that a patient may
choose afterreceiving advice froma phy-

sician: (1) minimal, (2) brief, (3) full, (4)
individual intensive, and (5) group inten-
sive. Thelevel of provider time and num-
ber of sessions vary widely among these
5 options. The first 3 interventions in-
volve primary care clinicians, assumed
to be physicians, while intensive coun-
seling is performed by smoking cessa-
tion specialists. Each of the counseling
options was analyzed both by itself and
inconjunction with nicotine replacement
(transdermal nicotine and nicotine gum),

Time Inputs

The assumptions that we made con-
cerning the providers and length of time
required for each intervention scenario
are outlined in Table 1. The guideline
recommends that health professionals
screen all adult patients (aged 18 years
or older) for smoking status during each
office visit or hospitalization. We as-
sumed that this task is performed by a
registered nurse (RN) and that it re-
quires 1 minute of provider time.

Following the identification of a
smoker, initial smoking cessation ad-
vice is provided by physicians in either
an office or a hospital setting. This task
involves delivering a clear, strong, and
personalized message urging every
smoker to quit. We assumed that this
would take 1 minute of physician time and
that all smokers would be advised to quit
at each of their office visits or sometime
during the course of their hospitaliza-
tion. Patients unwilling to quit after re-
ceiving initial advice are provided with
a motivational intervention that in-
volves an additional minute of physician
time. We assumed all smokers would re-
quire a motivational intervention dur-
ing at least 2 annual office visits or dur-
ing the course of hospitalization.

Minimal, brief, and full counseling in-
terventions are provided to smokers
willing to make a quit attempt. These
are delivered by primary care clinicians
and involve increasing amounts of
physician time. Among these 3interven-
tions, full counseling involves the
greatest amount of physician time—
15 minutes during an initial visit with
two 10-minute follow-up visits. When
nicotine replacement is used, an extra 3
minutes was allocated to the minimal,
brief, and full counseling interventions
to account for the time required to pre-
scribe the pharmacotherapies and in-
struct patients in their use.

The individual intensive and group in-
tensive counseling interventions begin
with screening and advising tasks
performed by primary care clinicians. Pa-
tients are then referred to a smoking
cessation specialist. We assumed that
smokers undergoing an individual inten-
sive intervention receive 5 counseling ses-

AHCPR's Smoking Cessation Guideline—Cromwell et al



sions that are each 30 minutes long. The
first session involves 10 minutes of
physician time for the purpose of assess-
ing the patient and prescribing pharma-
cotherapy and an additional 20 minutes of
time with an RN. The remaining time is
divided between an RN with health edu-
cation experience and a psychologist
(three 30-minute visits for the former and
two 30-minute visits for the latter). Across
the 5 sessions, there is a total of 10 min-
utes of physician time, 80 minutes of RN
time, and 60 minutes of psychologist time.
We assumed that group intensive coun-
seling is delivered to groups of 10 pa-
tients over 7 sessions that are each 1 hour
long. Under this scenario, a physician is
also available for a portion of the first ses-
sion (in this case, 20 minutes). The remain-
ing time for the first group session and ses-
sions 2 through 7 involves an RN and a
psychologist. These 2 professionals jointly
provide services, and each contributes
a total of 400 minutes of time across all
sessions.

Input Costs

Physicians are the most costly pro-
vider group among primary care clini-
cians. Their costs include not only a re-
turn to their own time input but also any
overhead costs agsociated with maintain-
ing their practice. Other studies® have
used physician charges, but very few pa-
tients or insurers pay full charges today.
Medicare rates were used instead, under
the assumption thatthey more accurately
reflect the physician’s true marginal cost
of providing an office visit. To determine
the per minute cost of physician time for
the initial intervention, per patient 1994
Medicareallowed charges for 10-,20-,30-,
45-, and 60-minute visits were calculated
based on Current Procedural Terminol-
ogy (CPT) codes for new patients receiv-
ing services in an office or another outpa-
tient setting. They were then adjusted
for medical services inflation through
1995. Next, a per minute cost was calcu-
lated for each office visit code using the
specified time intervals and a weighted
average taken across visit types to ac-
count for differences in patients with re-
spect to length of visit.

Based on this approach, we estimated
that the Medicare effective physician al-
lowable charge per minute for an initial
visit was $1.97 in 1995. Using the same
method, we estimated that the average
per minute cost of physician time for fol-
low-up office visits was $2.20. We used the
CPT codesforsubsequent hospital care to
estimate initial physician advice and coun-
seling costs in a hospital setting, ie, $1.92
per minute. We assumed that hospital-
ized patients would receive follow-up af-
terdischargeinan office or outpatient set-
ting at the same $2.20 cost per minute.
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Table 1.—Resource Utilization Assumptions*

Intervention Time, min

Interventions Minimal Brief Full

for Primary Care Clinicians Counseling Counseling Counseling
Screening for tobacco use

Registered nurse 1 1 1
Advice to quit

Physician alone 1 1 1
tnitial cessation counseling

Physician alone 3 7 15

Physician with patch or gum 6 10 18
Follow-up counseling

First follow-up physician visit 3-6 10 10

Second follow-up physician visit . 10

Intervention Time, mint

f ]
Individualt

Intensive Interventions Group§
for Smoking Cessation Specialists Intensive Intensive
Screening for tobacco use

Registered nurse 1 1
Advice to quit

Physician 1 1
Cessation counseling sessions

Physician 10 20

Registered nurse 80 400

Psychologist 60 400

*Data from Fiore et al.?

tPatients referred to a smoking cessation specialist are first screened in an office or hospital setting and advised

to quit by a primary care clinician.

$Counseling time for “individual intensive” patients are distributed over five 30-minute sessions.
§Counseling time for “group intensive” patients are distributed over seven 1-hour sessions.

We used estimates from the US Bu-
reau of Labor Statistics for mean weekly
earnings to calculate the per minute cost
of RN and psychologist time. In 1995, the
average weekly earnings of RNs and psy-
chologists were $729 and $698, respec-
tively. Assuming that these professionals
work an average of 40 hours each week,
the per minute labor cost of RNs is $0.30,
and for psychologists, the per minute la-
bor cost is $0.29. To account for additional
fringe and overhead costs, we doubled
their salaries. Medicare physician claims
already include a practice cost allowance
and were not adjusted further.

The guideline recommends that pa-
tientsreceive educational materials dur-
ing the course of their smoking cessation
intervention. While physicians and hos-
pitals often receive self-help pamphlets
from government agencies or antismok-
ing groups free of charge, there is a cost
associated with these materials that is
incurred by society at large. For each
intervention scenario, we assumed that
patients would receive 2 educational
pamphlets during their counseling ses-
sion at a total societal cost of $2.00 per
patient per intervention.

The guideline recommends that provid-
ers offer nicotine replacement therapy to
all smokers except in special circum-
stances, eg, pregnant women. Guideline
recommendations were followed on the
amount and dosages that each patient
should receive.®’ A complete smoking ces-
sation intervention using the patch re-
quires that patients use different dosages
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over aperiod of 8weeks. Weused the 1995
average wholesale price as an estimate of
the cost of nicotine replacement.’ The av-
erage cost of an8-week supply ofthe patch
is $219.23. Nicotine gum is available un-
der 1 brand name in 2-mg or 4-mg doses.
Both doses come in boxes of 96, and the
average wholesale price per box is $38.85
and $63.29, respectively. We assumed
that patients use nicotine gum for the first
3 months of their quit attempt and chew
an average of 10 pieces per day. This re-
quires a single patient to purchase 10
boxes of gum. Therefore, complete treat-
ments with 2-mg gum and 4-mg gum cost
$388.50 and $632.90, respectively.

Only a portion of patients willing to
undergo an intervention quit success-
fully. We assumed unsuccessful quitters
would purchase only a 4-week supply of
the patch or gum. For transdermal nico-
tine, the average cost for the first month
of patchesis $114.38. A 4-week supply of
nicotine gum requires approximately 3
boxes of gum at a cost of$116.55 for 2-mg
gum or $189.87 for 4-mg gum.

Resource Costs
by Intervention Activity

Table 2 displays our cost estimates of
the guideline’s recommended smoking
cessation interventions. These estimates
assume that patients first encounter a
physician during the course of a routine
office visit. All the interventions have the
same cost per participant for preinterven-
tion screening ($0.60), advice ($1.97), and
motivation ($1.97). Per participant direct
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Table 2—Smoking Cessation Costs per Participant*

|
Total Cost
per Participant

Cessation Intervention Successful Failed

Without nicotine replacement

Minimal counseling 14.51 14.51
Brief counseling 37.79  37.79
Full counseling 75.55 75.55
Individual intensive counseling 10450 104.50
Group intensive counseling 53.14  53.14
With fransdermal nicotine
Minimal counseling 246.25 141.40
Brief counseling 262.93 158.08
Full counseling 300.69 195.84
Individual intensive counseling 323.73 218.88
Group intensive counseling 27237 167.52
With nicotine gum .
Minimal counseling 41552  143.57
Brief counseling 43220 160.25
Full counseling 469.96  198.01
Individual intensive counseling 493.00 221.05
Group intensive counseling 44164  169.69

*All costs reported in 1995 dollars. Data from Fiore et
al’; 1996 Physician’s GenRX'°; Medicare allowed
changes; the Current Population Survey: 1995 Estimates
of Weekly Eamings, published in 1996 by the US Bureau
of Labor Statistics; and 1994 Medicare Part B data.

intervention costsnaturally increase with
the intensity of counseling provided. The
estimated cost of a single minimal coun-
seling intervention without pharmaco-
therapy is $14.51. The initial intervention
takes 3 minutes and costs $5.91 of physi-
cian time. A 3-minute follow-up (provided
via telephone) by a physician costs $6.60.
Finally, education materials cost $2.00.
The brief intervention assumes a longer
initial physician visit and follow-up time,
with a per participant cost of $37.79. The
full counseling intervention, requiring 15
minutes of physician time during the ini-
tial visit plus two 10-minute follow-up vis-
its, costs $75.55.

Adding pharmacotherapy greatly in-
creases intervention costs. For brief
counseling, the per participant cost rises
to $262.93 with the addition of transder-
mal nicotine and to $432.20 with nicotine
gum. Full counseling with complete
transdermal nicotine treatment costs
$300.69 vs $469.96 with nicotine gum.
These costs, however, are much lower
for patients who fail to quit because they
do not require complete treatment with
nicotine replacement.

Intensive interventions are divided
into 5 sessions for individual counseling
and 7 sessions for group counseling. The
cost of educational materials and phar-
macotherapy is assumed to be the same
under these scenarios. While the group
counseling sessions are longer than in-
dividual counseling sessions (1 hour as
opposed to 30 minutes), their per par-
ticipant costs ($53.14 per patient) are
much lower because the cost for each
group sessionis distributed across 10 pa-
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tients. Adding a complete treatment of
transdermalnicotineincreases intensive
counseling costs to $323.73 for individual
counseling and $272.37 for group coun-
seling, respectively. A complete, suc-
cessful intensive intervention with nico-
tine gum costs $493 when provided
through individual counseling and
$441.64 when provided in a group con-
text. Again, among the scenarios that
use pharmacotherapy, costs would be
substantially less for patients who fail.

Effectiveness of Smoking
Cessation Interventions

The guideline uses long-term quit rates
asits effectivenessindicator. Primarily us-
ing a modified intent-to-treat analysis
technique, the researchers who support
the guideline panel drew from peer-
reviewed, published clinical trial litera-
ture based on at least 5 months of follow-
up data to calculate percentages of
individuals who successfully quit smok-
ing using different interventions. Meta-
analyses evaluated basic treatment char-
acteristics such as counseling format (eg,
individual vs group), duration of treat-
ment, and use of pharmacotherapy. Stud-
ies that included the same intervention
were grouped together, screened to en-
sure methodological rigor, and analyzed
using either fixed or random effects lo-
gistic models. The guideline odds ratios
(ORs), which indicate an intervention’s
marginal effectiveness, are generated by
exponentiating the logistic regression co-
efficients obtained from 56 studies in the
meta-analyses.

From the meta-analyses, the average
baseline “no intervention” quit rate was
8.8% vs 10.7% for minimal counseling,
12.1% for brief counseling, and 18.7% for
full counseling lasting more than 10 min-
utes, all excluding pharmacotherapy. The
baseline and intervention quit rates for
intensive counseling (4-7 sessions) were
10.4% and 22.6%, respectively. Baseline
quit rates vary by intervention owing to
different samples and “self-help” activi-
ties among the various control groups in
the clinical trials. Odds ratios for the
patchand gum over and above counseling
alone were found to range between 2.1 to
2.6 and 1.4 to 1.6, respectively. Interven-
tion-specific marginal quit rates were de-
rived by subtracting the underlyingbase-
line quit rate.

Despite statistically controlling for
“all-comers” vs “want-to-quit” subjects,
the logistic coefficients estimated from
the meta-analyses generated unreason-
ably high baseline quitrates (eg, 8.8%) for
2 reasons: many studies include only
want-to-quit subjects, and some control
subjects receive very low-intensity
cessation interventions (eg, self-help ma-
terials). To apply the results of the meta-

analyses to the entire US smoking popu-
lation,the ORs derived from the analyses
were applied to the underlying 3-month-
or-more quit rate of all smokers (ie, all-
comers) in the United States. We as-
sumed thisrate was 5% (vs 5.7% for smok-
ers quitting for at least 1 month).!

Toillustrate our method, the estimated
OR for brief counseling was 1.4, implying
roughly a 40% gain in quitters. Using the
most conservative ORs forthe patch (2.1),
the combined OR for brief counseling
with the patch is 2.94 (ie, 1.4X2.1). Mul-
tiplying the underlying 5% quit rate by
2.94, after converting it into an OR (0.05/
0.95=0.0526), results in an estimated OR
of 0.155. Converting this OR back into a
percentage quit rate equals 0.134 (e,
0.155/[1+0.155]). Finally, subtracting the
underlying 5% quit rate gives 8.4% as the
marginal quit rate of brief counseling us-
ing the patch as adjuvant therapy. Thisis
a more conservative estimate than one
based on the average quit rate of the con-
trol groups in the clinical trials. Using the
8.8% baseline would have produced al-
most 60% more quitters.

Sensitivity analysis (discussed below)
was also applied to the percentage of
smokers willing to make a quit attempt
during the year. To recognize that not all
quittersstay abstinent, a45%vrelapserate
is applied as well to the marginal quit
rates.”2 The 45% figure is based on consid-
erable relapse data showing that most re-
lapses typically occur within the first 6
months.® Therefore, this figure estimates
the relapse rate for subjects who have al-
ready passed the time of maximal relapse
risk. Long-term follow-up datashow that,
of subjects who have been abstinent for 1
year,only some 30% orsowillrelapse over
the subsequent 5 years.® After 5 years re-
lapse occurs, but the rate is extremely
low 812 Also, after prolonged abstinence,
the rate of relapse is approximately bal-
anced by cessation occurring through sub-
sequent quit attempts.®

Quality-Adjusted Life-Years Saved

The guideline does not differentiate in-
terventions by patient age. All smokers,
regardless of age, are deemed candidates
to try to quit. Moreover, the clinical trial
results do not differentiate quit rates by
intervention by age group. Quit rates
were applied uniformly to the age- and
sex-specific distribution of smokers and
then were converted into years of life
saved using published and unpublished
estimates developed by Fiscella and
Franks.® The authors calculated sex- and
age-specific years of life saved using life
expectancy data for smokers and never
smokers taken from Rogers and Powell-
Griners.* Fiscella and Franks® extrapo-
lated mortality ratesfor smokers vsnever
smokers using a 20-year phase-in period
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based on mortality ratios of long-term
quitters to never smokers derived from
the American Cancer Society’s Cancer
Prevention Study II.2 They also made a
quality-of-life adjustment to the raw
years-of-life-saved figures using an index
of years of healthy life constructed from
questions on the National Health Inter-
view Survey (NHIS).3%

Assuming that marginal quit rates ap-
ply uniformly to all age groups, an overall
estimate of life-years saved was derived
by weighting expected yearssaved within
age group by the actual distribution of
smokers by age group and by the uniform
quit rate. Men aged 25 to 29 years are ex-
pectedtogain 1.31 years oflife, discounted
at 3%, whichis equivalent to2.34 QALYs.
Older men, aged 65 to 69 years, only save
0.47 years of life (0.69 QALYs). Women
gain more years of life from quitting than
men. Female quitters aged 25 to 29 years
save 143 life-years (1.94 QALYs), while
those aged 65 to 69 years save 1.41 life-
years (1.08 QALYs). Given the current
distribution of smokers, we calculated a
weighted average of 1.46 life-years saved
per quitter (1.97 QALYs). Our analysis
(and the analysis of Fiscella and Franks®)
assumes a 3% discount rate for life-years
saved. Sensitivity analyses were per-
formed at 0% and 5%.

Table 3 shows the intervention’s mar-
ginal quit rates, expected number of quit-
ters, and life-years and QAL Ys saved for
each of the guideline interventions. If in-
tensive counseling withtransdermalnico-
tine were provided to three quarters of
smokers in the United States willing to
try to quit during a year’s time, it would
generate the largest number of quitters,
3346000 (6602000 QALYs). Minimal
counseling without pharmacotherapy re-
sults in the fewest quitters, 189000
(373000 QALYSs). Based on patient pref-
erences forthe variousinterventions (dis-
cussed next), adoption of the guideline
could be expected to generate 1.67 million
additional quitters and nearly 3.3 million
QALYs, discounted at 3% (Table 3).

Intervention Decision Probabilities

In actual practice, patients and provid-
ersvary intheirintervention preferences,
and it is highly unlikely that all smokers
would choose the same intervention.
While group intensive counseling costs
less per quitter than any of the other
interventions, very few patients would
actually choose this treatment option.
Conditional probabilities incorporating
willingness to quit and preferences con-
cerning format and use of pharmaco-
therapy were calculated for the 15 inter-
ventions. Our baseline assumes that 25%
of the US adult population smokes' and
that 75% of smokers would be willing to
make a quit attempt in a year’s time. The
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Table 3.—Expected Annual Number of Quitters and Life-Years Saved by Smoking Cessation Intervention,
Assuming 75% of Smokers Attempt to Quit Once During the Year*
|

Overall Guideline

Life-Years Quality Life-

Quitters,t Saved,$ Years Saved,§
Marginal No. in No. in No. in

Interventions Quit Rate, % Thousands Thousands Thousands

Minimal counseling alone 0.94 189 276 373
With patch 6.70 1347 1968 2658
With gum 3.68 734 1072 1448
Brief counseling alone 1.86 374 546 738
With patch 8.40 1689 2467 3333
With gum 4.95 995 1454 1964
Full counseling alone 6.20 1247 1821 2460
With patch 16.00 3217 4700 6348
With gum 10.90 2192 3202 4325
Intensive counseling alone| 6.62 1331 1945 2627
With patch 16.64 3346 4888 6602
With gum 11.50 2312 3378 4563
Combined interventiony 1669 2439 3294

*Data from Fiore et al® and Fiscella and Franks.® Ellipses indicate not applicable.

+The number of quitters was discounted by 45% to account for post—follow-up relapse.

FLife-years (discounted 3°%) were derived using a 1.46 adjustment factor. The adjustment factor represents the
average life-years saved per quitter given the current distribution of smokers and expected life-years saved for each

sex-specific age group.

§Quality-adjusted life-years (discounted 3%) were derived using a 1.97 adjustment factor. The adjustment factor
represents the average life-years saved per quitter given the current distribution of smokers and expected quality-

adjusted life-years saved for each sex-specific age group.

|IDifferent quit rates were not available for “individual counseling” vs “group intensive counseling”. Therefore, the

same quit rate (6.62%) was used for both interventions.

fIThe variable was derived by weighting the individual interventions by the likelihood of smokers choosing each

intervention.

75% estimate reflects the total percent-
age of smokers who will try tomake a quit
attempt in a given year and reflects the
increase in cessation attempts caused by
introduction of the guideline interven-
tions (eg, brief interventions offered
across diverse health care settings).
Based on the expert opinion of the guide-
line panel, we assumed that 40% of smok-
ers would choose brief counseling, 30%
would choose full counseling, 256% would
choose minimal counseling, and 5% would
choose intensive counseling (2.5% indi-
vidual intensive counseling and 2.5%
group intensive counseling). We further
assumed that 75% of all smokers who are
willing to try to quit, regardless of the
length of counseling they choose, would
use pharmacotherapy. Among those will-
ing to use pharmacotherapy, 83% would
choose the patch and 17%, nicotine gum.
In our model, for example, 1.875%
(0.25X0.75X0.40x0.25x100) of the entire
US population would undergo brief coun-
seling alone, 4.67% (0.25X0.75X0.40X
0.75 X0.83X100) would likely receivebrief
counseling and transdermal nicotine, and
0.96% (0.25Xx0.75x0.40X0.75x0.17x100)
would undergo brief counseling using
nicotine gum as adjuvant therapy. When
summed across the 15 interventions, the
percentages add to the 18.75% of the en-
tire US population who would be ex-
pected to undergo a quit attempt.
Sensitivity analysis of the decision
probabilities involved testing the 75%
rate of those who are willing to try and
quit at 50% and 100%. The 45% relapse
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rate (after 5 months of abstinence) was
alsotested at 35% and 55% in some simu-
lations.

Basic Parameters

Each of the smoking cessation sce-
narios that we modeled is based on a
common set of basic parameters. As of
January 1, 1996, the US resident popu-
lation older than 18 years was estimated
by the US Bureau of the Census at 195
million. The probability of smoking is
based on the NHIS, which found that, in
1993, 25% of the US adult population
smoked cigarettes.® We assumed that
the proportion of the population who
smoked remained constant between
1993 and 1996, producing approximately
48745 000 adult smokers in 1996,

Our estimate of the number of physi-
cian office visits per yearis based on the
National Ambulatory Medical Care Sur-
vey." This study found that there was a
total of 606877000 office visits in the
United States in 1992 among the popu-
lation aged 15 years and older, resulting
in 3.11 physician office visits per year
per adult.

Smokers have higher physician office
and hospital utilization rates than people
who have never smoked. Rice et al”
found that, on average, smokers experi-
enced about 6% more physician office
visits and spent 27% more days in the
hospital than never smokers. If the ratio
of the average number of physician vis-
its among smokers vs nonsmokers is
1.06, and the average number of visits
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Table 4 —Cost-effectiveness of Smoking Cessation by Intervention*
|

Cost per
Cost per Quality-Adjusted
Cost per Life-Year Saved, Life-Year
Intervention Quitter (3% Discount) (3% Discount)
Without nicotine replacement
Minimal counseling 7922 5423 4015
Brief counseling 6276 4296 3181
Full counseling 2989 2046 1515
Individual intensive counseling 3595 2461 1822
Group intensive counseling 2186 1496 1108
With transdermal nicotine
Minimal counseling 4745 3248 2405
Brief counseling 4184 2864 2120
Full counseling 2715 1859 1376
Individual intensive counseling 2871 1969 1455
Group intensive counseling 2310 1581 1171
With nicotine gum
Minimal counseling 8962 6135 4542
Brief counseling 7350 5031 3725
Full counseling 4237 2900 2147
Individual intensive counseling 4407 3016 2233
Group intensive counseling 3596 2461 1822

. ____________________________________________________________________________]
*Data from Fiore et al? and Fiscella and Franks.® This table assumes that 75% of patients who smoke attempt
to quit af least once during the year. Quitters were discounted by 45% to account for relapse. All costs are in 1995

dollars.

per capita is 3.11, then the average
smoker would experience 3.25 visits
while nonsmokers would average 3.06
visits. We estimated that 158580925
physician office visits were made by
smokers (3.25X48475 000) in 1992.
Using NHIS estimates of the distri-
bution of short-term hospital episodes by
age and sex,'® we calculated that there
were 29051 900 admissions among the
adult population aged 18 years or older
of a total of 32315 795 admissions, ex-
cluding newborn and psychiatrie, re-
ported by the American Hospital Asso-
ciation (AHA) in its 1993 survey of
hospitals.l® Therefore, there were ap-
proximately 0.149 admissions per adult
resident (29 051 900/194 980 000). We as-
sumed that because smokers experi-
ence 27% more hospital days per year
than nonsmokers,!” they would also be
27% more likely to be admitted to the hos-
pital. We calculated that 17.8% of smok-
ers would experience an inpatient stay
during the year, while only 13.9% of non-
smokers would be admitted, using the for-
mula: (0.149=0.25X1.27XARNS
+(0.75X ARNS), where ARNS indicates
the estimated admissionrate of nonsmok-
ers. These estimates generated 8 653 757
smoker admissions (0.178xX48.7 million
smokers). However, among the general
population, only 80.5% of admissions are
unique hospital admissions, according to
NHIS estimates; the remaining 19.5% are
readmissions. We calculated that the to-
tal number of unique smoker admis-
sions eligible for an intervention would
be 6 966 275, assuming each patient would
undergo a smoking intervention only once
on aninpatient basis during a year’s time.
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RESULTS

Cost-effectiveness of
Individual Interventions

Table 4 shows cost-effectivenessratios
for 15 smoking cessation interventions
that are described inthe guideline. These
results were derived by assuming that
75% of smokers would make 1 quit at-
tempt during the year with all using a
particular intervention. Hence, the fig-
ures answer the question, “What would
be the guideline’s cost-effectiveness if all
willing-to-quit smokers undertook a
single intervention?” Cost per quitter
among the counseling interventions with-
out pharmacotherapy ranged from a low
of $2186 for group intensive counseling to
a high of $7922 for minimal counseling.
Cost per QALY (discounted at 3%) was
lower and therefore better, ranging from
$1108 for group intensive counseling to
$4015 for minimal counseling.

As the amount of clinician time in-
creases, intervention costs and the num-
ber of quitters both increase while the
cost per quitter decreases (except forin-
dividualintensive counseling). Group in-
tensive counseling is a particularly low-
costintervention, excluding patient time
costs, even though it involves the great-
est amount of patient-clinician time
(seven, 1-hour sessions). This is because
it generates a large number of new quit-
ters because of its intensity of contact
and because intervention costs are
shared across groups of 10 patients,
which lowers the cost per quitter even
further.

Adding pharmacotherapy increases
the cost of each intervention, but it also

increases their marginal effectiveness
substantially. When using transdermal
nicotine (the patch) as adjunct therapy
to each of the counseling interventions,
the cost per quitter ranged from $2310
for group intensive counseling, which is
slightly less cost-effective, to $4745 for
minimal counseling, which is far more
cost-effective than it would have been
without nicotine replacement. This trans-
lated to $1171 and $2405 per QALY, re-
spectively. The cost per quitter for coun-
seling with nicotine gum ranged from
$3596 for group intensive counseling to
$8962 for minimal counseling. The cost
per QALY ranged from $1822 to $4542,
respectively.

Cost-effectiveness of
Combined Interventions

Table 5 shows total costs, number of
quitters, life-years saved, and the ulti-
mate cost-effectiveness of the combined
smoking cessation guideline, derived by
weighting eachofthe individual interven-
tion’s costs and benefits by the likelihood
of a smoker choosing it. For example, the
total cost of minimal counseling without
nicotine replacement is $93 578 727. This
was derived by assuming that only 6.25%
of smokers (0.25x0.25)would receive this
intervention. Direct intervention costs
would be $33 105 235 vs $60473 492 in to-
tal preintervention costs (sereening, ad-
vice, and motivation). Minimal counsel-
ing without pharmacotherapy would gen-
erate 12 000 quitters under the combined
guideline, 17000 life-years saved, and
23000 QALYs saved.

Overall, the average cost per quitter
was $3779; the average cost per life-year
saved, $2587; and the average cost per
QALY saved, $1915.

Briefand full counseling with pharma-
cotherapy are expected to generate the
preponderance of both costs and ben-
efits, in part because they are more
costly and efficacious; but it is also be-
cause they are among the most popular
choices for trying to quit, ie, 24.9% opt
for brief counseling with the patch and
18.7% for full counseling with the patch.

Based on the guideline and the likely
cessationintervention preferences of pa-
tients, it would cost $6.3 billion annually
to screen, motivate, and provide 75% of
ambulatory and hospitalized smokers
withthe intervention of their (expected)
choice. Screening, advice, and motiva-
tion account for $968 million, or 15.4%, of
the total cost. Implementation of the
guideline would result in 1.67 millionnew
quitters during the first year, with more
than 60% resulting from brief and full
counseling using the patch. The figure of
1.67 million new quittersis derived from
the 48.7 million smokers in the United
States figure. We assumed that 36.6 mil-

AHCPR's Smoking Cessation Guideline—Cromwell et al



lion of those smokers would make a new
quit attempt during the year, generat-
ing 3.03 million new quitters based on a
combined intervention marginal quit
rate 0of 8.3%. The guideline would cost an
average of $3779 per quitter. The cost
per life-year saved (discounted at 3%)
would be $2587. Adjusting for improved
quality oflife further lowers the cost per
life-year saved to $1915.

Sensitivity Analysis

We performed a series of 1-way sensi-
tivity analyses on several of our major as-
sumptions. Our baseline analysis assumes
that 75% of smokers are willing to make a
quit attempt. When we assumed that only
50% of patients would be willing to try the
intervention of their choice, the cost per
QALY saved (discounted at 3%) in-
creased from $1915 to $2073, or by 8.25%.
If we assumed that all smokers would be
willing to undergo an intervention, the
cost per QALY decreased further to
$1836, or by 4.12% more. Altering the as-
sumption about the number of smokers
willing to try to quit has a slight impact on
the cost-effectiveness ratios because pre-
intervention costs are unchanged, while
the number of quitters varies at the vari-
ous willing-to-quit rates.

The cost-effectiveness ratios proved
quite sensitive to the discount rate used
toadjustlife-yearssaved. When QALYs
were discounted by 5%, the cost for the
guideline was $3205 per QALY saved—
or two thirds more; without any dis-
counting, the guideline would cost only
$745 per QALY saved—61% less.

At press time, a new analysis by CDC
estimated that the baseline, 3-month
quit rate for smokersis 4.6% (C. Husten,
MD, MPH, unpublished data, Novem-
ber 1997). We tested the sensitivity of
our combined model to the new baseline
and found that the cost per QALY in-
creased to $2048, or 6.9%.

The sensitivity of the relapse rate was
tested at 35% and 55%. The lower re-
lapse rate decreased the guideline cost
per QALY to $1620 (a 15.4% decline).
Increasing therelapserate to55%raised
costs per QALY by 22% to $2340, which
is still a low figure.

Treatments that involve more direct
intervention time and 1 or more follow-up
visits can have substantial patient costs.
For each intervention, we estimated the
costs associated with patient travel and
cessation counseling time. Travel time for
initial physician visits was excluded be-
cause patients would have incurred these
costs in the absence of the smoking ces-
sationintervention. Patient-specific time
costs associated with each smoking ces-
sation intervention (including travel to
follow-up or intensive counseling ses-
sions) were calculated assuming that pa-
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Table 5.—Cost-effectiveness of the Combined Agency for Health Care Policy and Research Resource

Guideline*

Life-Years Quality-Adjusted
Quitters, T Saved,} Life-Years
Costs, $ in No. in No. in Saved,§ No. in
Interventions Thousands Thousands Thousands Thousands
Without nicotine replacement
Minimal counseling 93579 12 17 23
Brief counseling 234730 37 55 74
Full counseling 279425 93 137 184
Intensive counseling 29908 8 12 16
Group counseling 18186 8 12 16
With transdermal nicotine
Minimal counseling 998787 210 308 415
Brief counseling 1766540 422 617 833
Full counseling 1637972 603 881 1190
Intensive counseling 150075 52 76 103
Group counseling 120769 52 76 103
With nicotine gum
Minimal counseling 205551 23 34 45
Brief counseling 335782 50 73 98
Full counseling 348209 82 120 162
Intensive counseling 31843 7 Rl 14
Group counseling 25981 7 1A 14
Combined interventions| 6307337 1669 2439 3294

*Data from Fiore et al? and Fiscella and Franks.®

1The number of quitters was discounted by 45% to account for post—follow-up relapse.
tLife-years (discounted 3%) were derived using a 1.46 adjustment factor. The adjustment factor represents the
average life-years saved per quitter given the current distribution of smokers and expected life-years saved for each

sex-specific age group.

§Quality-adjusted life-years (discounted 3%) were derived using a 1.97 adjustment factor. The adjustment factor
represents the average life-years saved per quitter given the current distribution of smokers and expected quality-

adjusted life-years saved for each sex-specific age group.

|[This variable was derived by weighting the individual interventions by the likelihood of smokers ¢choosing each

intervention.

tients would travel an average of 1 hour
(round-trip) for each visit. Patient time
per intervention ranged from 3 minutes
for minimal counseling to 840 minutes for
group intensive counseling, ie, seven 1-
hour sessions plus 7 additional travel
hours. According to the Bureau of Labor
Statistics, in 1995, the median weekly sal-
ary of full-time wage and salary workers
was $479. We assumed an average work-
week was 40 hours long and calculated an
average per minute patient opportunity
cost of $0.20 ($479/2400 minutes). Group
intensive counseling involved the great-
est amount of travel and direct interven-
tion time (seven 1-hour visits), costing
each participant $168inlost time for other
activities.

As the intensity of the interventions
increases, they become more sensitive to
patient opportunity costs. Group inten-
sive counseling without pharmaco-
therapy experienced the greatest change
in cost per QALY rising from $1108 when
patient costs were ignored to $3446 when
they were included in the analysis, more
than tripling the estimate. Still, minimal
counseling and brief counseling without
pharmacotherapy remained less cost-
effective at $4132 and $3944 per QALY
saved, respectively. However, when pa-
tient costs were incorporated into the
analysis of interventions without phar-
macotherapy, group intensive counsel-
ing with 7 sessions became less cost-

effective than full counseling with 2
follow-up sessions, eg, $3446 per QALY
vs $1975 per QALY. Adding patient costs
to the combined interventions in-
creased overall cost per QALY from
$1915 to 2167 (13%).

COMMENT

These analyses demonstrate that full
implementation of the guideline through-
out 1 year could cost $6.3 billion annually,
or $32.31 per capita. For this investment,
society could expect to gain approxi-
mately 1.67 million new quitters overand
above the current baseline 5% quit rate
after allowing for a 456% relapse rate
among those abstinent for 5 months from
the day of cessation. These quitters could
expect toenjoy 2.4 million extralife-years
(3.3 million extra QALYs), evenafter dis-
counting by 3%. Given that smokersat all
ages experience reduced life expectancy
and survival rates® certainly many
younger quitters would enjoy more pro-
ductive years of employment.

For$2587,society could expect tosave
another life-year by implementing the
guideline, Given the negative health as-
sociated with smoking, the cost-effec-
tiveness of the guideline is even better
on a QALY basis, ie, $1915. The more
intensive the cessation intervention, the
lower the cost per year of life saved.
While all interventions seem a reason-
able societal investment, those involv-
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ing more intensive counseling and the
nicotine patch are particularly meritori-
ous. Nicotine gum with counselingis also
more effective than counseling alone, al-
thoughit doesnot generate asmany new
quitters as the patch.

A study like ours naturally has sev-
eral limitations. Results reflect only the
first year of guideline implementation. It
is not at all clear how the success rates
of the various interventions would
change, if at all, with repeated years of
the guideline. Clinical trials data were un-
available to build a dynamic, recurring in-
tervention model.

Differences in marginal quit rates by
intervention with respect to age, sex, se-
verity of illness, and motivational level
could not be determined through meta-
analysis because of small samples. How-
ever, our model uses a sex- and age-spe-
cific distribution of smokers when con-
structing average life-years and QALYs
saved per quitter.

Further, it is probably unrealistic to
assume the same permanent marginal
quit rate for all willing smokers who are
triaged through a single intervention.
Nevertheless, we believe the quit rates
give a reasonable guide to the relative
advantages of the variousinterventions.

Following previous cost-effectiveness
studies of smoking cessation interven-
tions,>" we excluded lifetime medical ex-
penditures from our analysis. Whether
lifetime medical expenditures should be
included in cost-effectiveness analyses
has been debated in the literature 2%
Warner and Luce® argue that offsetting
thelower medical costs of nonsmokersin
their working lifetimes by higher medi-
cal costs because of their longer lives ig-
nores the consumption (and productiv-
ity) gains from living longer.

In any event, recent analysis® has
shown that net medical costs over a per-
son’s lifetime are $6239 higher for US
smokers (in discounted 1990 dollars).
during his or her remaininglifetime than
people who never smoked. Simply count-
ing the excess medical costs of smokers
to age 65 years averages $9000 to
$11000.2 Subtracting excess medical
costs from the guideline’s average cost
per life-year saved would turn the ratio
negative, implying that smoking cessa-
tion interventions actually save more in
lifetime medical expenditures than they
cost, initially. By excluding all excess
lifetime medical expenditures from our
analysis, we believe the guideline could
be considered even more cost-effective
than reported above.

Moreover, our analysis does not at-
tempt to compare the psychosocial costs
of smoking treatment, such as the pain
and suffering of nicotine withdrawal, with
the pain and suffering produced by other
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preventive interventions. Suchissues are
certainly important in evaluating the net
benefits of preventive interventions.

Relative to other medical interven-
tions, all the smoking cessation interven-
tions recommended in the guideline
appear cost-effective and should be pro-
moted. Tengs et al® reviewed 500 life-
saving interventions and adjusted them
for inflation (all costs are expressed in
1993 dollars), discount rate (all findings
converted to 5% discount rate), exclusion
ofindirect costs, and consistent effective-
ness measures (years of life saved).

The costs of the AHCPR’s guideline
are $3539 per life-year saved when dis-
counted at acomparable5%rate. Several
well-targeted prevention strategies
listed in the study by Tengs et al® show
verylow cost-effectivenessratiosaswell,
including a 1-time screening for cervical
cancer for women older than 64 years
($2053) and pneumonia vaccination for
people older than 64 years ($1769). Other
screening strategies targeted at younger
age groups cost considerably more, in-
cluding an annual mammography for
women aged 40 to 49 years ($61 744) and
hypertension screening for men aged 40
years ($23 335). The smoking cessationin-
terventions are all the more remarkable
inthat the guidelineisnot targeted toany
one population group.

The guideline’s cost-effectiveness ratio
isfavorablerelative tomost other medical
interventions, confirming Eddy’s* treat-
ment of smoking cessation as the “gold
standard” by which all other screening
tests can be compared. Of course, the
guideline does not address public health
strategiesaimed at stopping smoking that
may be even more cost-effective relative
to clinical smoking cessation treatments.

In summary, our findings reinforce
the guideline’s central challenge to cli-
nicians, insurers, purchasers, and ad-
ministrators to identify and intervene
universally with all smokers presenting
in a health care setting.

This article was prepared under contract No.
282-95-2002from the Agency for Health Care Policy
and Research, US Department of Health and Hu-
man Services; Kathleen A. Weis, DrPH, NP, was
the project officer.
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