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Abstract

Background: Although 435,000 Americans die each year of
tobacco-related illness, only f3% of smokers quit each year.
Financial incentives have been shown to be effective in
modifying behavior within highly structured settings, such
as drug treatment programs, but this has not been shown
in treating chronic disease in less structured settings. The
objective of this study was to determine whether modest
financial incentives increase the rate of smoking cessation
program enrollment, completion, and quit rates in a out-
patient clinical setting.
Methods: 179 smokers at the Philadelphia Veterans Affairs
Medical Center who reported smoking at least 10 cigarettes
per day were randomized into incentive and nonincentive
groups. Both groups were offered a free five-class smoking
cessation program at the Philadelphia Veterans Affairs
Medical Center. The incentive group was also offered $20

for each class attended and $100 if they quit smoking 30 days
post program completion. Self-reported smoking cessation
was confirmed with urine cotinine tests.
Results: The incentive group had higher rates of program
enrollment (43.3% versus 20.2%; P < 0.001) and completion
(25.8% versus 12.2%; P = 0.02). Quit rates at 75 days were
16.3% in the incentive group versus 4.6% in the control group
(P = 0.01). At 6 months, quit rates in the incentive group were
not significantly higher (6.5%) than in the control group
(4.6%; P > 0.20).
Conclusion: Modest financial incentives are associated with
significantly higher rates of smoking cessation program
enrollment and completion and short-term quit rates. Future
studies should consider including an incentive for longer-
term cessation. (Cancer Epidemiol Biomarkers Prev 2006;
15(1):12–8)

Introduction

Smoking is the leading preventable cause of death in the
United States, accounting for f435,000 deaths each year (1).
This burden is distributed widely across the United States but
is disproportionately borne by those in lower socioeconomic
groups who are more likely to smoke and more likely to suffer
from smoking-related illness (2).

Effective treatments for tobacco addiction such as smoking
cessation programs do exist (3) and are highly cost-effective
(4-6). Yet, they are underutilized, as only f5% who try to quit
smoking enroll in such programs (7). A significant majority of
smokers (f70%) report wanting to quit smoking (5) but only
f2.5% (8) to 3% (9) of smokers succeed in quitting each year.
This suggests that if more smokers trying to quit used effective
programs, quit rates could increase substantially.

Financial incentives for smoking cessation program enroll-
ment or successful smoking cessation could be an important
mechanism to increase smoking cessation rates by increasing
utilization of effective programs. The use of financial incen-
tives to this point has generally been limited to two contexts:
(a) reducing drug use within drug treatment programs
(10-13); (b) increasing rates of utilization of one-time beneficial
services such as follow-up of abnormal pap smears (14). In the
context of smoking cessation, financial incentives have been
shown to increase enrollment in smoking cessation programs
in worksite settings and improve short-term quit rates among
pregnant women (15, 16). However, it is unknown whether
such incentives can work in the populations of patients who
are at highest risk for smoking-related illnesses (long-term
heavy smokers), treated in the type of primary care clinical
settings where most outpatient care is delivered. Previous
studies to evaluate this have been limited by nonexperimental
designs, self-reported cessation outcomes, and weak incentives
(17, 18).

Motivational theory and previous empirical work suggest
that incentives for program utilization may bring more
smokers into treatment by increasing their extrinsic motivation
levels but do not necessarily lead to higher cessation rates,
as follow-through with program objectives may be lower in
this group (19). By providing both an incentive for program
enrollment and for short-term tobacco cessation, we test this
premise. However, if intrinsic motivation levels are lower at
baseline among short-term quitters in the incentive group
compared with the control group, higher rates of relapse
between short-term and long-term quitters may be observed in
the incentive group. We measure intrinsic and extrinsic
motivation scores and examine whether intrinsic motivation
scores are lower among quitters in the incentive group than
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control group and among any incentive group participants
who relapse compared with those who do not.

The continued rapid increase in health care costs has
highlighted the fact that health behaviors are a substantial
contributor to health care costs and preventable morbidity and
mortality (1). High rates of unhealthy health habits are blamed
for surging health care costs (20) and declining stock prices
(21) at large employers like General Motors. There is the
potential to substantially reduce rates of cancer and cardio-
vascular disease, as well as associated health care costs, if
innovative approaches to changing health behaviors such as
the use of incentives are effective in treating chronic addictions
such as smoking.

In this randomized controlled trial, we tested whether
provision of modest financial incentives would significantly
increase rates of tobacco cessation program enrollment,
program completion, and tobacco cessation among a group
of predominantly low socioeconomic status patients treated
within primary care clinics at a Veterans Health Administra-
tion hospital. Our primary objective was to examine the
feasibility of conducting such a study in a primary care clinical
setting. The study was powered to examine the primary end
point of tobacco cessation program enrollment.

Materials and Methods

Study Population. This study was conducted at the
Philadelphia Veterans Affairs Medical Center. Figure 1 shows
the flow of participants through the enrollment, intervention,
and follow-up phases of the trial. To recruit participants who
were not necessarily interested in joining a smoking cessation
program, we invited all self-identified smokers in waiting
rooms of the outpatient clinics between February and October
2003 to complete a survey in exchange for a free Veterans
Affairs baseball cap. Participants were asked to review a
consent form at that time and all patients who provided
written consent were screened for eligibility. Criteria were
designed so that all patients deemed eligible could safely be
prescribed nicotine patches. Eligible individuals were current
cigarette smokers of ages z18 years who smoked z10
cigarettes per day for the prior 12 months. Exclusion criteria
included current treatment for drug or alcohol use; consump-
tion of >21 alcoholic drinks per week; current use of chew-
ing tobacco; myocardial infarction or stroke within the past
4 weeks; severe or worsening angina; serious arrhythmias;
uncontrolled severe hypertension (systolic blood pressure >
180); current addiction to prescription medicines or street
drugs; current prescriptions of bupropion or medication for
manic depression; rash or skin irritation when using bandages
or skin adhesive tape; and current pregnancy, breast-feeding,
or plans to become pregnant.

Study Protocol. The protocol was approved by the
Institutional Review Board of the Philadelphia Veterans
Affairs Medical Center and all participants provided informed
consent. All eligible participants were included in the intent-
to-treat analysis. One hundred seventy-nine patients were
randomly assigned to receive either an invitation to join a
free five-session smoking cessation program that met every
2 weeks at the Philadelphia Veterans Affairs Medical Center or
the same free smoking cessation program at the Philadelphia
Veterans Affairs Medical Center plus a series of financial
incentives. All patients who enrolled in the smoking cessation
program were offered free nicotine patches and a 2-week
supply was received at each class. The quit date was set for
midnight before the second session (2 weeks following the first
session of the program). Participants then received a 21 mg/d
nicotine patch for 4 weeks, followed by a 14 mg/d nicotine
patch for 2 weeks and a 7 mg/d nicotine patch for 2 weeks.
Participants were asked not to use any other nicotine-

containing products during this study and were not offered
zyban so that treatments across groups would be standardized.

Participants in the incentive group were offered $20 to
attend each of the five sessions (total of $100 only if all five
sessions were attended) plus $100 if they self-reported quitting
smoking 30 days after program completion (75 days after
scheduled quit date in the program) with biochemical con-
firmation with a urine cotinine test. Cessation was measured
both 30 days and 6 months after program completion.

The smoking cessation program consisted of five sessions of
standardized behavioral group counseling and included
instruction in the management of smoking triggers, relapse
prevention, and stress management techniques. The instructor
for all classes was the same and the counselor was trained to
follow closely a standardized protocol for each of the five
sessions.

Randomization Procedures. Randomization was carried out
using permuted block sizes of four and stratification using a
cut point of two packs of cigarettes per day because heavy
smokers are a group at highest risk for smoking-related
illnesses, whose quit rates tend to be very low (22, 23). The
intake surveys were numbered sequentially on collection, and
allocation to groups was done using a computer-generated list
of random numbers to randomize subjects to receive one of
two letters: a letter inviting them to enroll in a smoking
cessation program or a letter that contained the same
information plus a description of the available incentives.
The offering of incentives was the principal element of the
intervention. Participants in the incentive group were sched-
uled to attend sessions separate from participants in the
control group because of concerns that having participants
from the two groups within the same classes would create
crosstalk that could affect study participation and outcomes
among those not receiving incentives.

Participants were not told that they would be randomized to
a financial incentive arm versus a usual care arm. Hidden
randomization was felt to be an important feature of the study
design so as not to create relative disincentives to those
randomized to usual care, and randomization to receive small
monetary incentives was felt to create no risk of harm above
usual care. Participants were fully informed about the design
of the study following completion of the long-term follow-up
assessment.

The same instructor taught all sessions (three separate
sessions for incentive group; two separate sessions for control
group) and was blinded to the assignment to condition. Study
participants were not given individualized instruction be-
tween sessions to minimize potential variation in the dose of
treatment received. Research staff other than the class
instructor were responsible for distributing incentives to
participants outside of the instructor’s presence. Following
completion of the five sessions, we assessed whether the
counselor was successfully blinded about group assignment
and whether knowledge of group assignment independently
predicted better outcomes for participants in sessions the
instructor thought were receiving incentives.

Data Collection Procedures. Attendance at each session of
the smoking cessation program was recorded. Short-term quit
rates were ascertained 75 days following the quit date, which
was f30 days following the end of the classes (mean 35.5 days
incentive group, range 24-57 days; mean 35.5 days control
group, range 24-50 days). At this time, all participants were
contacted by phone and asked whether they had smoked at all
in the previous 7 days. We attempted to reach each participant
at least 10 times at different times of day before labeling
participants as ‘‘lost to follow-up.’’

Participants who reported complete abstinence (not even a
puff of a cigarette) for at least 7 days before the assessment
were asked to come in for biochemical verification of
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abstinence using a urine cotinine test within 1 week of the
follow-up interview (24). Abstinence was confirmed by a urine
cotinine level of <500 ng/mL (25). All participants who
completed this test were given $20 to reimburse them for their
time and travel expense. Participants who attended none or
only some of the classes were contacted at the same point as
participants who attended all of the classes to determine
whether they had quit smoking. Long-term quit rates were
assessed among smokers with cotinine-confirmed short-term
tobacco cessation f6 months after program completion (mean
195 days incentive group, range 185-208 days; mean 201 days
control group, range 195-210 days). This approach was applied
equally to participants in the control and incentive groups.

Outcome Variables. The primary end point was initial
enrollment within the smoking cessation program. Participants
were recorded as having enrolled if they attended the first
session of the program. Secondary end points included
cumulative attendance at the smoking cessation program (zero
to five sessions) and completion of the smoking cessation
program. Participants were defined as having completed the
smoking cessation program if they attended classes 1, 2, and 5,
plus either class 3 or 4 or both.

Seven-day point-prevalence (self-reported) smoking cessa-
tion at 30 days following program completion was the main
measure used to assess short-term quit status. This measure
required 7 days of continuous abstinence biochemically

verified by a negative urine cotinine test (24). Thirty days
post program completion represented 75 days after scheduled
quit dates given the timing of quit dates in the smoking
cessation program. Self-reported seven-day point-prevalence
smoking cessation at 6 months following program completion
(f7.5 months after quit dates) among participants who had
confirmed smoking cessation at 1 month was the main
measure used to assess long-term quit status. Whereas only
point prevalence can be confirmed using cotinine testing, it is
likely that point prevalence is highly correlated with pro-
longed abstinence both 75 days and 7.5 months after the initial
quit date (26). A successful quit outcome was not contingent
on participants enrolling in the smoking cessation program as
participants could receive tobacco cessation incentives without
attending any of the smoking cessation classes.

Covariates. Pretreatment level of nicotine dependence was
assessed with several items: the number of cigarettes smoked
per day, number of years smoked, and the Fagerstrom test for
nicotine dependence (ref. 27; a score of z7 was used to classify
participants as highly nicotine dependent) (28). We also
assessed other potentially important predictors of effectiveness
of the incentives in increasing attendance at smoking cessation
classes and quit rates such as longest quit attempt within the
past year, self-reported distance lived from Veterans Affairs
Medical Center (time in minutes), income, age, and intrinsic
and extrinsic motivation scores (29).
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Figure 1. Flow diagram of trial
participation.
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Statistical Analysis. We determined the original sample
size based on a projected 80% enrollment rate in the incentive
group compared with 60% in the nonincentive group. A
sample of 100 per group would give this study >80% power to
examine smoking cessation program enrollment at a 5% level
of significance with the use of a one-sided test of equality of
proportions. A one-sided test was used because it was
considered extremely unlikely that incentives would lower
the rates of any of these end points, and we were willing to
forego statistical tests rejecting the null hypothesis of no
difference if incentives were observed to lower these rates.

The similarity of the treatment groups with respect to
covariates at baseline was analyzed by Pearson’s m2 test for
categorical variables and Student’s t test or Wilcoxon rank sum
for continuous variables as appropriate. We used m2 test to
compare the incentive and control groups on enrollment and
tobacco cessation rates. We tested whether any of our primary
or secondary outcomes were affected by income or degree of
tobacco dependence by comparing the homogeneity of the
odds ratios across strata (e.g., comparing the effect of
incentives on quit rates among heavy and light smokers)
using a Breslow-Day test. We used an intent-to-treat approach
in all analyses. We assumed that any participants lost to
follow-up or who did not arrive at scheduled cotinine tests had
continued to smoke (24). Missing data values (<10% of the
values were missing for any individual covariate) were
imputed using the means for the incentive or control group,
respectively. SAS statistical software was used for all calcu-
lations. All P values and 95% confidence intervals were two
sided.

Results

Table 1 reports the characteristics of study participants at
baseline. Ninety-two participants were randomized to the
incentive group and 87 to the control group. The degree of
nicotine dependence and the sociodemographic characteristics
of participants did not differ significantly between the control
and incentive groups. The average age of the participants was
52.7 years; 94% were men, 24.6% were Caucasian, and 65.4%
were black. The median annual household income was below
$15,000; 41.6% reported being high school graduates and an
additional 42.8% had completed some college. On average,
participants smoked a mean of 21.9 (SD, 11.4) cigarettes per

day and had smoked an average of 30.3 years; 34.4% had high
nicotine dependence as defined by a score of z7 on the
Fagerstrom test for nicotine dependence (28); and 16.8% of
smokers smoked more than two packs of cigarettes per day.
The average time reported to travel to the Veterans Affairs
Medical Center was 45.5 minutes. Baseline intrinsic and
extrinsic motivation scores did not differ between the incentive
and control groups.

Twenty-nine participants were lost to follow-up within the
incentive group compared with 25 in the control group. Four
of 22 patients in the incentive group and 9 of 17 patients in the
control group self-reported quitting but did not report for
biochemical confirmation.

Participants in the incentive group were significantly more
likely to enroll (41.3% versus 19.5%; m2 = 9.95, P = 0.002) and
more likely to complete the program (25.0% versus 11.5%; m2 =
5.42, P = 0.020) than participants in the control group.
Conditional on program enrollment, both groups had similar
completion rates of f60% (P = 0.91) and attended similar
numbers of sessions (f4; P = 0.90; Table 2).

Quit rates were significantly higher in the incentive group
compared with the control group at 30 days following
program completion (75 days after quit dates; 16.3% versus
4.6%; m2 = 6.46, P = 0.01). Among participants who attended
the first session, quit rates were higher within the incentive
group, although not to a significant degree (39.5% versus
23.5%; m2 = 1.32, P = 0.25) as the relatively small numbers
attending the first class provided low statistical power for this
comparison.

Quit rates were not significantly higher in the incentive
group at 6 months (6.5% versus 4.6%; m2 = 0.31, P = 0.57).
Among the 15 confirmed nonsmokers in the incentive group
at 1 month, at 6-month follow-up, 5 reported resuming smok-
ing, 2 were lost to follow-up, and 8 self-reported remaining
abstinent. Of the 8 self-reported quitters, 6 were confirmed
to be abstinent by cotinine testing, 1 had a positive urine
cotinine test, and 1 missed three consecutive appointments for
a urine test.

Subgroup Analyses. The effects of enrollment and 30-day
quit rates by incentive group based on heavy smoker status are
illustrated in Fig. 2. We assessed differences in results by
heavy smoking status as specified a priori in the analysis plan.
Whereas the enrollment and quit rates were higher in the
incentive than control group for both non-heavy smokers and
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Table 1. Characteristics of patients in sample

Control group (n = 87) Incentive group (n = 92) P , test of differences

Demographics
Average age (y) 52.2 53.1 0.52
Male (%) 97.7 90.8 0.05
White (%) 22.4 28.4 0.36
Highest grade of school completed

Some high school or lower (%) 12.9 18.2 0.34
Completed high school or GED (%) 43.5 39.8 0.62
Some college or higher (%) 43.5 42.1 0.84

Total annual household income from all sources
% Total annual household income <$15,000 (%) 51.3 48.8 0.75
% Total annual household income $15,000-$29,999 (%) 27.5 34.2 0.36

Covariates
No. cigarettes/d 20.5 23.2 0.12
Years smoked 29.2 31.4 0.24
Longest quit attempt in last year (d) 98.2 89.3 0.83
Distance from Veterans Affairs Medical Center

(self-report of minutes traveled)
48.7 42.5 0.15

Fagerstrom addiction score
z7, high degree of dependence (%) 37.2 31.8 0.47

Heavy smokers, >2 packs/d (%) 16.1 17.4 0.82
Intrinsic motivation score 3.6 3.6 0.98
Extrinsic motivation score 2.4 2.5 0.39
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heavy smokers, the differences between control and incentive
group were qualitatively larger among heavy smokers.
Specifically, 31.3% (5 of 16) of heavy smokers in the incentive
group had negative cotinine tests at 30 days compared with 0%
(0 of 14) of heavy smokers in the control group (Fisher’s exact
P = 0.16). Among non-heavy smokers, the corresponding
figures were 13.2% and 5.5%. At 6 months, 12.5% (2 of 16) of
the heavy smokers in the incentive group remained abstinent
compared with 0% of smokers in the control group (Fisher’s
exact P = 0.49). We examined the homogeneity of odds ratios
across heavy and light smokers but found no significant
differences in the odds ratios between heavy and non-heavy
smokers of smoking cessation at either 30 days or 6 months
(not shown).

We compared intrinsic motivation scores for participants
who had cotinine confirmed tobacco cessation at 30 days.
Control group tobacco quitters had qualitatively higher
intrinsic motivation scores than incentive group quitters (4.4
versus 3.7; P = 0.18) but these differences were not statistically
significant. Incentive group quitters had similar intrinsic
motivation scores as nonquitters (3.7 versus 3.6; P = 0.59)
Among short-term quitters who relapsed versus those who did
not, intrinsic motivation scores were also very similar (3.8
versus 3.7; P = 0.97). Extrinsic motivation scores at baseline
were statistically no different in all three of these comparisons.

Following completion of the program, we determined that
the instructor had become aware of group assignment for three
of the five classes over the course of the study (two of three
incentive session groups and one of two control session

groups). The difference in 30-day quit rates between incentive
and control sessions was greater for the sessions in which the
teacher was unaware of group assignment (22.2 percentage
points) than in classes in which the teacher was aware of group
assignment (3.2 percentage points), indicating that differences
in short-term quit rates were not due to instructor knowledge
of incentive status.

Discussion

To our knowledge, this is the first randomized trial to show
that modest financial incentives can significantly increase
short-term tobacco cessation rates among smokers in a primary
care clinical setting. Although this study was designed as a
feasibility study to test whether we could significantly increase
enrollment in a smoking cessation program, we found a
significantly higher smoking cessation rate at 75 days (30 days
post program completion) in our incentive group (16.3%)
compared with the control group (4.6%). The fact that these
quit rates were measured 75 days after the target quit date
indicates that these patients remained abstinent beyond the
treatment phase. The quit rate in our control group of 4.6%
was similar to national averages (5, 30). We did not find a
significant difference in 75-day quit rates conditional on initial
program enrollment. However, the difference in these rates
(23.5% in control group, 39.5% in incentive group; P = 0.25)
suggests that in a larger sample, bonuses targeted directly at
quitting may have significant independent effects. Future
studies will be needed to examine effects of incentives on both
short-term and long-term quit rates.

Whereas there were no relapses within the control group
and a high rate of relapse in the intervention group, the
findings still provide some support for financial incentives
for two reasons: (a) There is evidence from a number of stud-
ies (31-33) that the more times a smoker quits, the greater
his or her chances of achieving long-term abstinence; thus,
even a short-term quit attributable to financial incentives may
have longer-term benefits. And (b) these results suggest that
it is possible that incentives distributed over a longer-term
period may be a cost-effective approach to support longer-
term abstinence. This is important and must be further
explored.

As tobacco dependence disproportionately affects low
socioeconomic status patients and is associated with high
rates of cancer, reducing tobacco dependence could be a
mechanism for reducing health disparities in the number of
deaths from lung cancer and other smoking-related diseases
which disproportionately affect lower socioeconomic status
populations (34). Our study was done within a Veterans
hospital clinic and nearly 70% of the patients were African-
American. Nearly all of the participants had incomes of
<$30,000 per year.
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Table 2. Differences in enrollment, completion, and quit rates in incentive and control groups

Outcome measures Control, N = 87 Incentive, N = 92 P

Enrollment, N (%) 17 (19.5) 38 (41.3) 0.002
Number of classes attended

Overall 1.7 0.8 0.002
Conditional on enrollment 4.1 4.1 0.9

Program completion, N (%)
Overall 10 (11.5) 23 (25) 0.02
Conditional on enrollment 10 (58.8) 23 (60.5) 0.91

Confirmed quit—30 d, N (%)
Overall 4 (4.6) 15 (16.3) 0.01
Conditional on enrollment 4 (23.5) 15 (39.5) 0.25

Confirmed quit—6 mo, N (%)
Overall 4 (4.6) 6 (6.5) 0.57
Conditional on enrollment 4 (23.5) 6 (15.8) 0.49

Figure 2. Enrollment and short-term quit rates by incentive group
based on heavy [>2 packs per day (ppd)] smoking status (actual
numbers). , control; n, incentive.

Financial Incentives and Smoking Cessation
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These results represent an extension of what we know about
the role of financial incentives on smoking cessation treat-
ments. Reducing the cost of smoking cessation treatments to
zero through full insurance has been associated with higher
annual rates of utilization of smoking cessation programs
(2.4% in group with reduced coverage, 10% among those with
full coverage) and higher quit rates (0.7% per year with
reduced insurance coverage to 2.8% with full coverage; ref. 35).
However, this study also showed that quit rates from the
6-month follow-up of actual treatment participants were lower
(28% with full coverage compared with 38% with reduced
coverage; P = 0.09), suggesting that while incentives may
increase utilization of services and thereby quit rates overall,
quit rates may be lower among those who use services. It is
important to consider motivational theory in this context.
Study participants in the incentive group had qualitatively
lower intrinsic motivation scores than control group respond-
ents but these differences were not statistically significant. We
did not find differences in intrinsic motivation scores among
participants in the incentive group who quit versus those who
did not and among those who relapsed compared with those
who did not, but these scores might have been better measured
at different points in time (e.g., closer in time to the quit dates
or following short-term cessation, respectively) as opposed to
measurement at baseline. Further work should seek to
understand the interplay between intrinsic and extrinsic
motivations in incentive-induced behavior.

The financial incentives provided in our design effectively
lowered the price of smoking cessation treatment below zero.
Economists have long suggested that subsidies or negative
prices may be appropriate for cost-effective treatments in
which expected cost savings may exceed the price of treatment
(36); however, while increases in copayments are widely used
to decrease utilization, reductions in copayments have yet to
be used extensively to increase utilization of beneficial, cost-
effective services. This study shows that smoking cessation
program enrollment and completion and short-term quit rates
are higher under these conditions.

There are strong incentives for employers with low
employee turnover rates to consider this approach, as
increasing tobacco cessation rates can result in substantial
savings from reduced absenteeism and increased productivity
as well as short-term reductions in future medical expendi-
tures. It has been estimated that each adult smoker incurs
annual costs of $1,760 in lost productivity and $1,623 in excess
medical expenditures (37). Insurers and health care systems
such as the Veterans Administration could also find this a
highly cost-effective way to improve health. Although com-
munity organizations may also find this a cost-effective
intervention, it may be more difficult to fund these incentive
programs through community-based mechanisms. Most com-
monly, financial incentives have been used to promote
smoking cessation in community and worksite settings
through a combination of monetary payments, competitions,
entries into lotteries, and prizes of cash or merchandise (17).
Interpretation of quit rates in these programs is difficult as
many of them measure quit rates conditional on program
enrollment and are based on nonexperimental designs.
Evaluation of the effectiveness of financial incentives for
smoking cessation in worksite settings (38) has been limited
by the widespread use of randomization by worksite with
small numbers of sites, which may bias the effects of the
incentives, as measured differences between sites may be
attributable to differences in site-specific factors other than
incentives (39). Many of the trials showed qualitative increases
in enrollment or quit rates but the magnitude of the incentives
was too small for these increases to be statistically significant.
For example, a recent study randomized 24 worksites to one of
six experimental conditions, half of which included incentives.
The incentives offered included $10 for joining a cessation

program, $20 for completing three fourths of the program, and
$20 plus entrance into a lottery with an expected value of $0.50
to $1.50 for tobacco cessation. Smoking cessation program
participation increased significantly from 12% to 22%. There
was no increase in tobacco cessation in this study (15) but the
incentives offered were comparatively modest.

Our study has several potential limitations. Whereas
participants were randomized as individuals, they were placed
by condition in different session groups because of the
potential for intraclass conflict if only some participants within
a given class were getting incentives. To explore the possibility
of counseling group effects, we estimated the effects of
counseling group on completion rates and short-term quit
rates. Adjustment for counseling group (within intervention
condition) did not alter the results for effects of incentive
condition. We think that clustering was not a major issue
because subjects were randomized individually, not by class;
there were only two classes within the control group and
three in the incentive group; and all classes were taught by
the same instructor who was blinded about group assignment.
Whereas this blinding was not completely effective, we found
that there was a larger difference in quit rates between the
incentive and control groups for which the instructor did
not know group assignment than for the ones in which she
did. We enrolled fewer participants than anticipated in our
power calculations, but this made no difference in qualitative
interpretation of results because our findings were either
highly significant or not close to being significant. Although
there are multiple measures of outcome because our P values
are below the Bonferroni correction level (0.05/3 = 0.0167)
for program enrollment and short-term smoking cessation
and clearly above this level for long-term smoking cessation,
the multiple comparisons do not qualitatively affect interpre-
tation of the main results. A substantial number of patients
were lost to follow-up, but given the likely low rates of tobacco
cessation among such patients, we assumed that the base-
line value (e.g., continuation of smoking) held true for these
patients (40, 41). As is the case in any smoking cessation
clinical trial, it is possible that study participants could have
modified their smoking behavior in anticipation of being
contacted for follow-up interviews and cotinine testing. This
possibility may be greater in a study in which incentives
for abstinence are provided. However, we believe this to
be unlikely in most cases because participants knew that
biospecimens would be tested to confirm abstinence, did not
know the time period during which nicotine metabolites
can be detected, and did not know the exact date at which
they would be tested. Our objective in conducting 6-month
follow-ups was to study sustained abstinence among subjects
who initially responded to the financial incentives. There-
fore, we cannot identify those subjects who may have had an
initial abstinence period after the 1-month follow-up (late
quitters). Finally, our study was conducted within a mostly
African-American low-income population treated at the
Philadelphia Veterans Affairs Medical Center. Low-income
patients are likely to be more responsive to financial incentives
of a given magnitude, and larger incentives would likely be
necessary to have similar effects in higher socioeconomic
status populations. Other characteristics of this population,
such as a high percentage of men or African-Americans, would
seem less likely to affect the generalizability of this interven-
tion as there is no a priori reason why such incentives would
be more or less effective in these groups independent of
income.

This study shows that modest financial incentives can
significantly increase smoking cessation program enrollment
and short-term tobacco quit rates within community-based
clinical settings. Modifying the program design to incorpo-
rate incentives at 6 months in a larger-scale study would
allow testing of whether incentives could similarly improve

17Cancer Epidemiology, Biomarkers & Prevention

Cancer Epidemiol Biomarkers Prev 2006;15(1). January 2006



long-term quit rates. If successful, the payment of financial
incentives for tobacco cessation could have a major effect in
reducing the burden of tobacco-related illness in the United
States.
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