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Universal insurance coverage for proven smoking
cessation interventions is a goal of Healthy
People 2010.1 A number of interventions are

known to improve smokers’ ability to quit, including
counseling,2-4 nicotine replacement therapies,5 and
bupropion.6 Evidence indicates insurance coverage for
smoking cessation interventions both encourages their
use and increases quit rates.7-9 Viewed from a societal
perspective, smoking cessation interventions are among
the most cost-effective interventions in healthcare, with
recent estimates of costs per life-year saved typically
less than $4000.10-13 (Note: All dollar figures are adjust-
ed for inflation to year 2000 dollars using the All Items
Urban Household Consumer Price Index.14) In contrast,
colon cancer screening, which is widely covered by
insurers and deemed cost-effective, costs at minimum
$9572 per life-year saved.15 However, employers and
insurers do not take society’s perspective, raising the
concern that coverage for smoking cessation treatments
may be underprovided.

The availability of smoking cessation benefits has
not been well quantified. A 2002 survey reported by
McPhillips-Tangum et al suggests that as many as 98% of
plans offer “full coverage” for some form of smoking ces-
sation intervention.16 However, this survey focuses on
HMO-type insurance products and had a 62% response
rate. It is plausible that HMO-type plans would be more
likely to cover smoking cessation treatments than other
plan types. Furthermore, there is the possibility of selec-
tion bias if plans that did not offer coverage for smoking
cessation treatments were less likely to respond to
the survey. A 2004 survey by the Society for Human Re-
source Management reports that as few as a third of
employers and insurers offer “comprehensive smoking
cessation benefits.”17 Unfortunately, the methods and
definitions used in these studies are such that the true
prevalence of smoking cessation benefits is unknown,
leaving open the possibility that many privately insured
individuals do not have access to smoking cessation
treatments as recommended. 

If smoking cessation benefits are indeed underpro-
vided, developing a business case for smoking cessation
interventions may be an important tool for garnering
support among employer purchasers of insurance.
According to Barbara Lardy, the vice president of med-
ical affairs for the America’s Health Insurance Plans, an
industry group representing many of the nation’s health
insurers, “many [plans] claim that since member
turnover is so high, they won’t realize the savings three
or four years down the road for money they’re spending
today.”18 The central question is whether the reduction
in smoking-related health expenditures that accompa-
nies increased quit rates will outweigh the additional
costs of covering smoking cessation interventions.
Smoking-related illnesses can take decades to develop.19

Meanwhile, many enrollees will change jobs and/or
health plans or become eligible for Medicare. In the frag-

VOL. 12, NO. 9 THE AMERICAN JOURNAL OF MANAGED CARE 553

POLICY

Employer-sponsored Insurance Coverage
of Smoking Cessation Treatments

Douglas E. Levy, PhD

Objective: To investigate the costs and benefits of covering
smoking cessation interventions from insurers’ and employers’ per-
spectives.

Study Design: A Monte Carlo model was used to simulate smok-
ing status and health expenditures in a hypothetical population of
employees over a period of 20 years.

Methods: Population characteristics were drawn from the 1997-
2002 National Health Interview surveys. Multivariate regressions
using a number of publicly available datasets from 1996-2002 gen-
erated transition probabilities for the simulation. The costs and ben-
efits of scenarios where smoking cessation treatments were covered
were compared with a scenario where none were covered.
Sensitivity to parameter estimates was evaluated.

Results: By the final simulation year, insurers had benefit-cost
ratios of 0.56 to 1.67 with per member per month costs of −$0.22
to $0.43. The earliest year at which savings were achieved for
insurers was year 8. Employers saw benefit-cost ratios of 1.88 to
5.58 by the final simulation year with per member per month costs
of −$1.23 to −$0.15. Employers achieved savings as early as year 3
and as late as year 8. Models were sensitive to the rate at which
population members were assumed to exit the insurer or employer. 

Conclusion: Both insurers and employers may add smoking ces-
sation benefits at minimal burden to their members and with
potential savings, particularly where the population of interest is
relatively stable.

(Am J Manag Care. 2006;12:553-562)

From the Institute for Health Policy, Massachusetts General Hospital, and the
Department of Medicine, Harvard Medical School, Boston, Mass.

Funding for this study was provided by National Institutes of Health grants T32-
HS000020 and T32-AG00186. 

Address correspondence to: Douglas E. Levy, PhD, Institute for Health Policy,
Massachusetts General Hospital, 50 Staniford St, 9th floor, Boston, MA 02114. E-mail:
douglas_levy@post.harvard.edu.



mented system of the United States, private payers will
save money offering a smoking cessation benefit only if
the associated reductions in health expenditures occur
within the time enrollees are tied to their jobs or health
plans. 

Several studies have attempted to quantify this trade-
off. Warner and colleagues simulated the introduction of
an unspecified smoking cessation benefit in a self-
insured, blue-collar firm using a dynamic population
model.20 They found that the benefits of reducing smok-
ing outweighed the cost of subsidizing smoking cessation
interventions in fewer than 5 years and that the benefit-
cost ratio rose to more than 8 over the course of 25
years. Halpern et al, reporting simulations that took the
perspectives of both employers and insurers, analyzed
the costs and benefits of covering bupropion in conjunc-
tion with intense counseling.21 Their estimates indicated
that for insurers, benefits would outweigh costs in 4.5 to
5 years, and over the lifetimes of the enrollees, the ben-
efit-cost ratio would be between 4.1 and 4.7. The break-
even point estimated from an employer’s perspective
ranged from 3 to 3.5 years; over employees’ lifetimes, the
benefit-cost ratio ranged from 5 to 6.5. Both Warner et al
and Halpern et al adjusted their simulation inputs for age
and sex. Nielsen and Fiore used a decision-analytic
model to estimate the net savings to employers of cover-
age for minimal counseling paired with one of several
pharmacotherapy regimens.22 With a time horizon of 1
year, they found net savings for each intervention.
However, the authors’ findings were sensitive to assump-
tions about health savings after smoking cessation that
were far more generous than what is found elsewhere in
the literature. Taking the perspective of employers,
Javitz et al conducted a return-on-investment analysis of
insurance coverage for smoking cessation as part of a
randomized trial comparing different dosage combina-
tions of bupropion and counseling.23 They estimated 5-
year benefit-cost ratios between 2.7 and 4.0. These
results may be overly optimistic because smokers in clin-
ical trials are likely more motivated to quit than smokers
in general, and because the authors do not account for
member turnover in the health plan. Finally, Warner et
al simulated the introduction of an unspecified smoking
cessation benefit to a managed care plan, again using a
dynamic population model.24 They found no net savings
within a 30-year time horizon. It is not clear based on
the reported differences between the 2 studies that took
the insurer’s perspective21,24 why they arrived at such
starkly different conclusions.

In the present study, I used a Monte Carlo simulation
model to revisit the cost-benefit tradeoff insurers and
employers face when considering whether to cover smok-
ing cessation interventions. Here, transition probabilities

were adjusted for many covariates beyond just age and
sex, including race/ethnicity, marital status, education
and income, geographic factors, health and health behav-
iors, and smoking status, to more realistically mimic pop-
ulation dynamics. Including smoking status in the
transition probability estimates is a particularly impor-
tant addition as insurers’ and employers’ expenditures in
any given year will depend on the mix of current, former,
and nonsmokers in their populations. Additional analyses
using subpopulations defined by occupation took advan-
tage of the range of covariates included in the model. The
findings illustrate key factors affecting payers’ monetary
returns on investments in smoking cessation. 

METHODS

Overview
A hypothetical population was followed for 20 years.

In a given year, there was a chance that current smok-
ers would quit smoking and former smokers would
relapse. In simulations where a smoking cessation ben-
efit was offered, quit probabilities were augmented rela-
tive to those when no benefit was offered. Both
employer and insurer perspectives were taken. In either
case, population members could leave or die, and new
employees/enrollees were added to replace them. After
each annual cycle, the payer’s medical expenditures and
smoking cessation costs were tallied. With the employ-
er’s perspective, financial losses due to increased absen-
teeism and reduced productivity were included. Finally,
the marginal cost of adding a smoking cessation benefit
was estimated.

Simulation Population
The characteristics of the initial simulation popula-

tion were based on the 1997-2002 National Health
Interview Surveys (NHIS). Respondents aged 18 to 64
years indicating they were privately insured were includ-
ed; and their self-reported demographics, socioeconomic
status, health status, and health behaviors were used to
calculate the covariate-adjusted transition probabilities
in the simulation. The mean age in the population was
40 years, 51% were female, 84% were white, 10% were
black, 4% were Asian, 2% were of other race, 4% were of
Hispanic ethnicity, the majority had more than a high
school education, and the median income was approxi-
mately $50 000. Twenty-two percent were current smok-
ers and 21% were former smokers.

To explore how costs and benefits varied for popula-
tions with alternative demographic profiles, additional
simulations were conducted for subgroups defined by
occupation. Using occupation data from NHIS and
standard “class” criteria,25 individuals were defined as
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“white collar workers,” “blue collar workers,” “service
workers,” and “farm workers.” In addition to a variety of
demographic differences, blue collar and service work-
ers are much more likely to be current smokers than
white collar or farm workers.

Model Parameters
Transition probabilities for quitting smoking, leaving

the insurer, leaving the employer, and retiring, as well
as the annual number of absentee days, were calculat-
ed using several publicly available datasets. For each
parameter, Table 1 lists the data source, regression
model type, covariates used for model adjustment, and
mean values estimated in the starting population (by
smoking status, where relevant). In the employer-per-
spective models, the distinction between “leaving” and
retiring is the assumption that retirees under age 65
years still have access to the smoking cessation benefit
and that retiree medical expenditures typically covered
by private insurance are covered by the employer; nei-
ther is true for “leavers.” It was assumed that those aged
65 years and older and those who left their employer or
insurer were not offered the smoking cessation benefit.

The annual probability a former smoker relapsed to
current smoking was assumed to be 20% for the first 2
years after quitting, 5% for years 3 to 5 after quitting, and
1% for subsequent years, consistent with published esti-
mates.30 Based on analysis of the 2004 NHIS, nearly three
quarters of all regular smokers began smoking by age 18
years, so smoking initiation is not included in this model.

The probability that a person died in a given year was
based on age-, sex-, and race-specific estimates from the
US’s life tables.31 These, together with estimates of the
additional hazard of death due to smoking32 and group-
specific smoking prevalence (from the NHIS), were used
to estimate death rates specific to age, sex, race, and
current/former smoking status. 

Medical expenditures paid for by employer-spon-
sored health insurance were predicted based on age-
and sex-adjusted models estimated from the 1998-2001
Medical Expenditures Panel Survey (MEPS). The mod-
els’ functional form followed that of Warner et al.20

Expenditures for smokers were assumed to be 25% high-
er than expenditures in the general population. Among
former smokers, excess expenditures due to smoking
were assumed to decrease by 20% per year after quit-
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Table 1. Regression Models for Simulation Parameters

Parameter

Leave Leave No. Days 
Outcome (Annual) Quit Insurer Employer Retire Absent

Model type Logit Logit Logit Logit Poisson
Data source 1997-2002 NHIS26 1996-1997 CTSHS27 1998-2002 MEPS28 1998, 2000 HRS29 1997-2002 NHIS26

Covariate adjustment
Age & sex 3 3 3 3 3

Race/ethnicity 3 3 3 3

Marital status 3 3 3

Education & income 3 3 3 3

Census region 3 3 3

Metropolitan statistical area 3

Health behaviors (eg, alcohol 3

consumption, exercise)

Self-reported health 3 3 3

History of smoking-related illness 3 3

Smoking status 3 3 3 3

Number of years postquitting 3

Mean Outcome at Baseline

Never smokers NA 21.5% 15.6% 9.7% 3.8
Former smokers NA 18.6% 12.4% 11.9% 5.4
Current smokers 4.3%* 23.1% 19.6% 11.4% 6.3

*Absent any smoking cessation benefit.
NHIS indicates National Health Interview Survey; CTSHS, Community Tracking Study Household Survey; MEPS, Medical Expenditures Panel Survey; HRS,
Health and Retirement Survey; NA, not applicable.



ting. Mean annual medical expenditures in the first sim-
ulation year were estimated to be $543 per person.

The cost of absenteeism was taken to be the income
(a proxy for salary from the NHIS) of the absent worker
for the days missed. Following previous studies,20,22 it
was assumed that current smokers’ reduced productivi-
ty was worth 1% of the smoker’s salary. Income was
updated annually to reflect the mean for a given educa-
tion, age, and sex group.

Simulation Scenarios
Four coverage scenarios were compared with the

case where smoking cessation treatments were not cov-
ered. Each scenario was loosely based on those pro-
posed by Levy and Friend, who reported cost and
effectiveness estimates for insurance coverage of vari-
ous combinations of approved smoking cessation treat-
ments.33 As discussed previously, there are 3 general
types of approved smoking cessation treatments.
Behavioral therapy includes group or individual thera-
py conducted in person or over the phone. A course of
individual therapy improves quit rates by approximate-
ly 56%3 with direct costs estimated at $120 per quit
attempt,10 but indirect costs in terms of the smoker’s
time may limit the effectiveness despite the proven effi-
cacy.33 Nicotine replacement therapies are available
over-the-counter (OTC) in the form of a patch, gum, or
lozenge (about $300 per successful quit) or by prescrip-
tion as an inhaler or nasal spray (cost per quit esti-
mates are unavailable for these 2 treatments),
improving quit rates by 66% (nicotine gum) to 135%
(nicotine nasal spray).5 Nicotine nasal spray, while
more effective than the OTC nicotine replacement
therapies, has unpleasant side effects.34 Lastly, bupropi-
on improves quit rates by 106%6 and costs approxi-
mately $250 per successful quit21,33 with generally mild
side effects.35

Levy and Friend estimated that offering coverage for
individual counseling improved baseline quit rates by
5.9% and cost $2501 per additional successful quit,
whereas offering coverage for a flexible choice of coun-
seling, nicotine replacement therapy, and/or bupropion
therapy improved baseline quit rates by 28.6% and cost
$7394 per additional successful quit. In the present sim-
ulation, these estimates were used to create 4 coverage
scenarios, low or high effectiveness (5.9% or 28.6%
improvement in quit rates, respectively) paired with low
or high cost ($2501 per successful quit or $7394 per
successful quit, respectively), to assess a reasonable
range of input values. The present simulation does not
attach the Levy and Friend estimates to specific treat-
ments, so readers may view the results generally in
terms of the cost and effectiveness values.

To illustrate explicitly how these values were used,
consider a comparison between the high-effectiveness,
high-cost scenario and the scenario with no coverage for
smoking cessation treatments. If, absent coverage for
smoking cessation treatments, a smoker had a 10%
annual probability of quitting, under a high-effective-
ness scenario the person would have a 12.86% annual
chance of quitting. The simulation did not attempt to
model quit attempts and successful quits separately; the
effectiveness and cost estimates take into account the
rate at which treatments would be taken up, given their
respective desirabilities to smokers. Therefore, higher
numbers of successful quits reflect, in part, greater num-
bers of quit attempts; thus, costs rise as the number of
successful quits rises. Hence, if in a given year 1000
population members quit smoking when there was no
coverage and 1286 members quit when treatments were
covered, under a high-cost scenario that would impose a
marginal cost of (1286 − 1000) × $7394 = $2 114 684.

Simulation Execution
For each simulation year, population members’ tran-

sitions in smoking, enrollment/employment, and vital
status were determined based on random draws from the
probability models described above, and health and
absenteeism costs were predicted. Because costs are
incurred in the year the benefit is introduced but savings
do not appear until the following year, the results were
presented in terms of years subsequent to the benefit
introduction. All monetary outcomes were discounted
annually by 3% based on the standard suggested for cost-
effectiveness analyses.36 Each scenario was simulated
500 times to account for variation across random draws. 

Outcomes
The cost of implementing the smoking cessation

benefit itself (the “program cost”), based on the costs
per additional successful quit, and the marginal savings
from changes in medical expenditures estimated from
the MEPS models (“savings in medical expenditures”)
were calculated. In the employer-perspective models,
the marginal savings from reducing productivity losses
and absenteeism also were calculated. An overall,
absolute change in spending was calculated as the sav-
ings net of smoking cessation treatment costs. Per
member per month (PMPM) costs were calculated
based on the absolute change in spending. All outcomes
were reported on a cumulative basis. A benefit-cost
ratio was calculated as the savings divided by the costs.
Lastly, the simulation year at which the savings from
reduced medical expenditures exceeded the costs of
adding the smoking cessation benefit was determined
(the “conversion year”).
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Sensitivity Analyses
To see how different parameter assumptions affected

the model conclusions, individual inputs were changed
and the model was rerun. For both the insurer-perspec-
tive and employer-perspective models, simulations were
run where the effect of the smoking cessation benefit,
the relapse rate, or the death rate was halved or dou-
bled. Models were run assuming that smokers’ expendi-
tures were 12.5% or 37.5% higher than average, and that
the excess expenditures for smokers were reduced by
10% or 40% per year after smoking cessation. For mod-
els taking the insurer perspective, the rate at which pop-
ulation members switched out of the plan was halved or
doubled, either overall or specifically for current smok-
ers. For models taking the employer’s perspective, the
retirement rate or the rate at which employees left the

firm was halved or doubled, either overall or specifical-
ly for current smokers. To examine the model at its
extremes, simulations were run where all the parame-
ters were biased either in favor of or against adding
smoking cessation benefits. Each alternative scenario
was simulated 50 times. The 4 occupational class groups
also were simulated 50 times each. Outcomes for all
simulations were alternatively evaluated using 0%, 5%,
and 10% annual discount rates. 

RESULTS

Costs From Insurers’ Perspective
Cost results for the model taking the insurer’s perspec-

tive are presented in Table 2 as dollar amounts per 1000
enrollees starting in a plan. Program cost rather than pro-
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Table 2. Insurers’ Cumulative Costs and Savings per 1000 Enrollees (in Year 2000 Dollars)*

Year

Scenario Outcome 2 5 10 15 19

Program cost, $ 3583 6674 10 953 14 487 16 932

Low cost, low effectiveness Savings in medical 1256 4988 13 167 21 598 28 189
expenditures, $

Conversion year 8 Change in 2327 1686 −2214 −7111 −11 257
spending, $

B/C ratio 0.35 0.75 1.20 1.49 1.66

PMPM cost, $ 0.06 0.02 −0.02 −0.04 −0.05

Program cost, $ 10 594 19 732 32 384 42 831 50 059

High cost, low effectiveness Savings in medical 1256 4988 13 167 21 598 28 189
expenditures, $

Conversion year ≥ 20 Change in 9337 14 744 19 217 21 233 21 870
spending, $

B/C ratio 0.12 0.25 0.41 0.50 0.56

PMPM cost, $ 0.26 0.20 0.15 0.11 0.09

Program cost, $ 17 064 31 545 51 609 68 146 79 583

Low cost, high effectiveness Savings in medical 6061 23 822 62 311 101 817 132 649
expenditures, $

Conversion year 8 Change in 11 003 7723 −10 701 −33 671 −53 066
spending, $

B/C ratio 0.36 0.76 1.21 1.49 1.67

PMPM cost, $ 0.31 0.11 −0.08 −0.18 −0.22

Program cost, $ 50 451 93 264 152 586 201 478 235 291

High cost, high effectiveness Savings in medical 6061 23 822 62 311 101 817 132 649
expenditures, $

Conversion year ≥ 20 Change in spending, $ 44 390 69 442 90 275 99 661 102 642

B/C ratio 0.12 0.26 0.41 0.51 0.56

PMPM cost, $ 1.23 0.96 0.68 0.52 0.43

*Cost-beneficial outcomes are indicated in italics.
B/C indicates ratio of benefit to cost; PMPM, per member per month.



gram effectiveness drove the benefit-cost ratios. Only the
least expensive scenarios had benefit-cost ratios above 1
within the simulation time period in year 8. By the last
time period, the simulation predicted a benefit-cost ratio
of 1.66 for the 2 low-cost scenarios. PMPM costs by the
final year were lowest for the low-cost, high-effectiveness
scenario at −$0.22 (ie, a savings), and highest for the
high-cost, high-effectiveness scenario at $0.43.

Costs From Employers’ Perspective 
Results were more favorable for employers than for

insurers (Table 3). The 2 low-cost scenarios still had the
earliest conversion year (year 3) and the highest bene-
fit-cost ratio (5.58) by the end of the simulation. The 2
high-cost scenarios had a later conversion year (year 8)
and a benefit-cost ratio by the end of the simulation of
1.88. Both program cost and effectiveness drove PMPM
costs, though program effectiveness had the greater
impact. Although initial PMPM costs were highest for the
high-cost, high-effectiveness scenario, over time this
scenario led to a savings (−$0.70 PMPM).

Sensitivity Analyses
Table 4 presents selected results from the sensitivity

analyses. To summarize each simulation in a single
number, conversion years for each parameter/scenario
combination are presented. For the sake of brevity, only
the parameter changes that altered the conversion year
for at least 1 scenario by more than 1 year compared
with the base case are included.

From the insurer’s perspective, results were sensi-
tive to 3 parameters. When the dropout rate was dou-
bled overall, the conversion years for the low-cost
scenarios were shifted out by 1 or 2 years. When the
dropout rate for current smokers only was doubled, the
conversion years for the low-cost scenarios were shift-
ed beyond the time horizon of the simulation. Halving
the plan dropout rate for current smokers only shifted
the conversion year for the low-cost scenarios from 8 to
6. Assuming smokers’ excess expenditures relative to
the general population were 12.5% rather than 25%
extended the conversion year for the low-cost scenarios
to 10. Biasing all parameters against the smoking cessa-
tion benefits resulted in conversion years beyond the
simulation time horizon for all scenarios. Biasing all
parameters in favor of the smoking cessation benefits
reduced the conversion year to 6 for the low-cost scenar-
ios, but did not bring the conversion years for the high-
cost scenarios below 20.

Simulations run from the employer’s perspective
were only sensitive to parameter adjustments in the
extreme scenarios. Biasing all the parameters in favor of
the smoking cessation benefits shifted conversion years

for the low-cost scenarios earlier by 1 year. When all
parameters were biased against the benefits, conversion
years for the low-cost scenarios were unchanged while
conversion years for the high-cost scenarios were shift-
ed out by 2 to 3 years. 

Varying the discount rate did not substantially alter
the simulation results for either insurers or employers.
Models with higher discount rates had lower present dis-
counted absolute savings but higher benefit-cost ratios
over time than models with lower discount rates.

Alternative Populations
Conversion years for simulations using each of the 4

occupational classes are presented in Table 5 along with
smoking prevalence data and average predicted probabil-
ities for switching insurers and leaving employers. The
probabilities were based on differences in the covariate
distributions across the populations and were not based
on any occupation-specific probability models.

From the insurer’s perspective, only the results for
farm workers were slightly different from those for the
overall population, with the conversion year for the low-
cost, low-effectiveness scenario increased by 2 years. No
other scenario or occupation group had conversion
years shifted by more than 1 year, whether the model
took the insurers’ or employers’ perspective.

DISCUSSION

Establishing an economic rationale for the provision
of smoking cessation benefits by insurers and employers
may be one way to increase the benefits’ availability to
smokers. The simulations presented in this study sug-
gest that adding smoking cessation benefits to employ-
er-sponsored insurance plans would cost very little, and
under certain circumstances, employers and insurers
could achieve savings.

From the insurer’s perspective, the model predicts that
the costs of providing a smoking cessation benefit either
do not outweigh the reductions in medical expenditures
or take too long to support a business case argument, as
it is put forth here. Although slightly more optimistic than
what Warner et al reported in a managed care setting,24

the current findings essentially agree that insurers will
have difficulty saving money (or at least reducing premi-
ums, as theoretically insurers make no profits in a com-
petitive market) by adding smoking cessation benefits.

For employers, the model predicts that adding smok-
ing cessation benefits can achieve reductions in total
expenditures relative to not covering smoking cessation
treatments within 3 to 8 years. Even the high-cost, high-
effectiveness scenario, with a first year PMPM cost of
$1.55, seems unlikely to pose a major burden on
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employers or employees and cumulative PMPM costs
would decline rapidly each year.

The most important factor driving the difference in
findings between employers and insurers is the addi-
tional costs borne by employers. In this analysis, the

cost-beneficial results for employers were driven by the
costs of reduced productivity and increased absen-
teeism for smokers. There is, however, variability in the
extent to which these factors will influence an employ-
er’s analysis. The more a firm’s productivity is affected
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Table 3. Employers’ Cumulative Costs and Savings per 1000 Employees (Year 2000 Dollars)*

Year

Scenario Outcome 2 5 10 15 19

Program cost, $ 3438 5724 9069 11 758 13 773

Low cost, low effectiveness Savings in medical 1380 5733 16 496 29 193 39 885
expenditures, $

Savings for reduced 1846 6980 17 634 28 508 36 988
absenteeism/increased
productivity, $

Conversion year 3 Change in 211 −6989 −25 061 −45 943 −63 101
spending, $

B/C ratio 0.94 2.22 3.76 4.91 5.58

PMPM cost, $ 0.01 −0.10 −0.19 −0.24 −0.26

Program cost, $ 10 165 16 924 26 812 34 764 40 720

High cost, low effectiveness Savings in medical 1380 5733 16 496 29 193 39 885
expenditures, $

Savings for reduced 1846 6980 17 634 28 508 36 988
absenteeism/increased
productivity, $

Conversion year 8 Change in 6938 4211 −7318 −22 938 −36 153
spending, $

B/C ratio 0.32 0.75 1.27 1.66 1.89

PMPM cost, $ 0.19 0.06 −0.06 −0.12 −0.15

Program cost, $ 16 352 27 014 42 576 55 102 64 518

Low cost, high effectiveness Savings in medical 6551 27 003 77 251 136 267 185 889
expenditures, $

Savings for reduced 8822 32 979 82 881 133 551 173 014
absenteeism/increased
productivity, $

Conversion year 3 Change in 979 −32 968 −177 556 −214 717 −294 384
spending, $

B/C ratio 0.94 2.22 3.76 −4.91 5.58

PMPM cost, $ 0.03 −0.46 −0.89 −1.12 −1.23

Program cost, $ 48 345 79 867 125 879 162 912 190 753

High cost, high effectiveness Savings in medical 6551 27 003 77 251 136 267 185 889
expenditures, $

Savings for reduced 8822 32 979 82 881 133 551 173 014
absenteeism/increased
productivity, $

Conversion year 8 Change in spending, $ 32 972 19 886 −34 253 −106 907 −168 150

B/C ratio 0.32 0.75 1.27 1.66 1.88

PMPM cost, $ 0.92 0.28 −0.26 −0.56 −0.70

*Cost-beneficial outcomes are indicated by italics.
B/C indicates ratio of benefit to cost; PMPM, per member per month.
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Table 4. Sensitivity Analyses: The Effect of Parameter Variation on Conversion Year

Low Cost,  High Cost,  Low Cost,  High Cost,
Parameter Adjustment Low Effectiveness Low Effectiveness High Effectiveness High Effectiveness

Conversion Year: Insurer Perspective

None (base case) 8 ≥20 8 ≥20

Annual probability of plan dropout
1/2 × 8 ≥20 8 ≥20
2 × 9 ≥20 10 ≥20

Current smokers’ annual probability of 
plan dropout

1/2 × 6 ≥20 6 ≥20
2 × ≥20 ≥20 ≥20 ≥20

Excess expenditures for smokers
37.5% 8 ≥20 7 ≥20
12.5% 10 ≥20 10 ≥20

All biased in favor of smoking cessation benefit 6 ≥20 6 ≥20

All biased against smoking cessation benefit >20 ≥20 ≥20 ≥20

Conversion Year: Employer Perspective

None (base case) 3 8 3 8

All biased in favor of smoking cessation benefit 2 8 2 8

All biased against smoking cessation benefit 3 10 3 11

Table 5. Sensitivity Analyses: Parameters and Conversion Years by Occupational Class

Overall White Collar Blue Collar Farm Service 
Characteristic Population Worker Worker Worker Worker

Smoking status, % 
Current 22 19 32 20 27
Former 21 21 21 22 18
Never 57 60 47 58 55

Insurer perspective
Probability of switching insurers, % 21 22 22 20 22
Conversion year

Low cost, low effectiveness 8 8 8 10 9
High cost, low effectiveness >20 >20 >20 >20 >20
Low cost, high effectiveness 8 7 8 8 9
High cost, high effectiveness >20 >20 >20 >20 >20

Employer perspective
Probability of leaving employer, % 16 15 15 16 18
Conversion year

Low cost, low effectiveness 3 3 3 3 3
High cost, low effectiveness 8 8 8 7 9
Low cost, high effectiveness 3 3 3 3 3
High cost, high effectiveness 8 7 8 8 8



by smoking (eg, when productivity depends on employ-
ee physical fitness), the greater the incentive it has to
cover smoking cessation benefits. Employer costs
attributable to smoking will therefore partially depend
on the employer’s industry. 

Another factor distinguishing the employers’ calculus
from the insurers’ is greater population stability among
employees than among insurance enrollees (by a factor
of 35% in this analysis). Though the sensitivity analyses
indicate that population stability does not drive costs
and benefits nearly as much as productivity and absen-
teeism, as a rule the more stable a payer’s population,
the better it is able to recoup investments in prevention.
Thus, employers are somewhat better able to capitalize
over time on savings due to smoking cessation. A corol-
lary to this result is that payers in markets with univer-
sal provision of smoking cessation benefits will all be
able to reap the benefits of reduced smoking, as such
markets are functionally similar to individual payers
with no employee/enrollee turnover. 

In an analysis taking society’s perspective, each of
these distinctions would be taken to its extreme—all
costs and benefits would be considered, and there would
be no cycling out of the population. It is therefore easy
to see why smoking cessation benefits or other interven-
tions aimed at preventing illnesses that take years to
develop, when paid for by private payers with narrow
interests and dynamic populations, might be underpro-
vided from society’s perspective. Reduced medical
expenditures not captured by the payer covering smok-
ing cessation would still benefit other payers in the mar-
ket, particularly Medicare. Finally, beyond medical
expenditure reductions, the most obvious benefit of
smoking cessation—improved health—is not fully or
explicitly captured in the insurer’s or the employer’s
economic analyses.

Despite variation in demographic characteristics
across the occupation groups and significant relation-
ships between those characteristics and transition
probabilities in the simulation model, there were no
major differences in simulation results across the
occupation groups. Taken together, the variations in
demographic characteristics across the occupation
groups did not significantly alter the distributions of the
transition probabilities and thus did not affect the
model outcomes.

The simulation results are largely robust to changes
in assumptions about the model parameters. One
parameter in particular, the relationship between
smoking and medical expenditures, is estimated plausi-
bly, but it is not based on an empirically derived model.
Ideally, one would measure how smoking affects med-
ical expenditures for the smokers who will quit only if

a smoking cessation benefit is provided. Unfortunately,
no data are available to properly estimate this effect.

Some model simplifications may have affected esti-
mates of potential savings. The models do not include
savings in health expenditures for newborns, a group
adversely affected by smoking in the short and long
terms.37 Nor do the models capture savings for other
nonsmoking beneficiaries resulting from reductions in
secondhand smoke within the home. Potential savings
from reduced numbers of cigarettes smoked per day
also were excluded. Lastly, it is assumed that those
leaving the population do not reenter at a later date.
Each of these factors is likely to cause an underesti-
mate of savings.

CONCLUSIONS

Although provision of coverage for smoking cessation
interventions is unlikely to result in cost savings for
insurers in the average population modeled here, it does
not impose large costs. When the analytical perspective
widens to include the additional costs smoking imposes
on employers, covering smoking cessation interventions
looks more economically desirable, which may help
convince employers to offer these benefits. 
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