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Tobacco dependence is a lead-
ing cause of morbidity and 
mortality in the United States. 
Smoking, in particular, is a 

known cause of cancer, chronic ob-
structive pulmonary disease, car-
diovascular disease, cerebrovascular 
disease, and pregnancy complica-
tions. Tobacco use is responsible 
for nearly a half million premature 
deaths annually.1 Nevertheless, it is 
estimated that 25% of adult Ameri-
cans1 and 33% of VA patients2 smoke. 
Furthermore, despite the availability 
of effective smoking cessation strate-
gies, more than one third of smok-
ers report that they have never been 
asked about smoking or encouraged 
to quit by a health care provider.1 In 
the absence of such intervention, to-
bacco users are left to attempt to quit 
on their own, without the benefit of 
evidence-based treatment options.1

To address the problems of tobacco 
dependence and lack of provider in-
tervention, the HHS recommends 
that institutions adopt a procedure 
for identifying, documenting, and 
treating every tobacco user.1 In a sim-
ilar vein, VHA Directive 2003-042 

calls for VA medical facilities to make 
tobacco cessation medications avail-
able to all tobacco dependent patients 
who show an interest in quitting, re-
gardless of whether or not the patient 
is willing to attend an intensive to-
bacco cessation program.2 

In this article, we present a per-
formance improvement project un-
dertaken to evaluate a primary care 
tobacco cessation program developed 
at the Erie VA Medical Center in Erie, 
PA specifically for patients who want 
to quit but cannot commit to a time-
intensive cessation program. The pri-
mary objective of the study was to 
determine the tobacco use quit rate 
of program participants after six to 
12 months. Secondary objectives in-
volved determining the influence of 
various factors—such as the pattern 
of tobacco use, pharmacologic inter-
vention used, patient education, use 
of non-VA resources, and number of 
previous quit attempts—on the quit 
rate.

Evidence-based  
interventions
It’s well established that appropriate 
use of pharmacologic agents—such as 
sustained-release bupropion and nico-
tine replacement gum, inhalers, nasal 
sprays, and patches—promotes long-
term smoking abstinence. As sec-
ond-line pharmacologic treatments, 
clonidine and nortriptyline have 
proven safe, efficacious, and cost- 
effective relative to other routinely  
reimbursed medical interventions. 
Counseling and behavioral therapies 

that have proven effective include 
practical counseling techniques (such 
as problem solving and skills train-
ing), the incorporation of social sup-
port into therapy, and assistance in 
securing social support outside of the 
therapy setting. Research has demon-
strated a direct correlation between 
the intensity of tobacco dependence 
counseling and its effectiveness.1 

Independently, both behavioral 
therapy and pharmacotherapy can 
produce long-term or permanent to-
bacco abstinence. Current data, how-
ever, suggest that optimal tobacco 
cessation outcomes may require the 
combined use of both.1

Evolution of a Program
For over 10 years, the Erie VA Medi-
cal Center has administered a tobacco 
cessation program through its behav-
ioral health clinic. This intensive, 
10-week program is available to all 
medical center patients who screen 
positive for tobacco use and are will-
ing to quit. The program provides 
comprehensive services (including 
group support, individual counsel-
ing as needed, and pharmacologic 
therapy) to help patients stop using 
any sort of tobacco product. Unfor-
tunately, time constraints and travel 
distances have prevented many pa-
tients from participating. 

Subsequent to the publication of 
VHA Directive 2003-042, the medical 
center introduced an interdisciplinary, 
evidence-based program to screen and 
treat patients for tobacco dependence 
in the primary care setting. Under 
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this program, all patients are assessed 
for tobacco use in primary care. Cur-
rent tobacco users are advised to quit, 
and their readiness to quit is assessed 
by the provider. For those patients 
unwilling to quit, clinicians provide 
guidance and encouragement using 
the four “Rs”: relevance, risks, re-
wards, and repetition.3 

Patients who can commit to to-
bacco cessation and set a quit date, 
but are unable or unwilling to attend 
the intensive counseling and behav-
ioral therapy program at the medi-
cal center’s behavioral health clinic, 
are treated in the primary care clinic. 
Patients are encouraged to select a 
quit date that falls within one month 
of the decision to cease tobacco use. 
Upon making this commitment, pa-
tients are given a list of local (non-
VA) tobacco cessation resources and 
a packet of written patient education 
that discusses the health benefits of 
tobacco cessation, provides tips for 
quitting and for minimizing with-
drawal symptoms, and includes in-
formation on pharmacologic tobacco 
cessation aids. Along with this stan-
dardized, written patient education, 
clinicians are encouraged to provide 
spoken patient education and to doc-
ument this education in the medical 
record. The spoken education is not 
standardized and may be delivered 
by any of a number of health care 
professionals, including nurses, pri-
mary care providers (physicians or 
nurse practitioners), health care tech-
nicians, pharmacists, or behavioral 
health therapists.

At the time of this performance 
improvement project, pharmacologic 
aids for tobacco cessation used in the 
primary care program included imme-
diate-release bupropion, the nicotine 
patch, and nicotine gum. (Although 
the majority of evidence regarding 
efficacy in tobacco cessation is with 
the sustained-release formulation of 

bupropion, the immediate-release for-
mulation was considered a suitable 
alternative due to its pharmacokinetic 
properties and cost considerations.) 
The recommended dosage of imme-
diate-release bupropion was 75 mg 
twice daily for three days, followed 
by 150 mg twice daily for 12 weeks. 
A “heavy dependence” nicotine patch 
regimen (21 mg/24 hr for the first six 
weeks, followed by 14 mg/24 hr for 
two weeks and 7 mg/24 hr for two 
weeks) was recommended for pa-
tients smoking 25 or more cigarettes 
per day. A “mild dependence” nico-
tine patch regimen (14 mg/24 hr for 
six weeks, followed by 7 mg/24 hr for 
two weeks) was recommended for pa-
tients smoking less than 25 cigarettes 
per day. Two strengths of nicotine 
gum (2 or 4 mg) also were available 
to treat either mild or heavy tobacco 
dependence. In either case, the rec-
ommended regimen was 1 piece every 
one to two hours for six weeks, fol-
lowed by a six-week tapering period. 

Pharmacologic interventions are 
prescribed at the primary care pro-
vider’s discretion, with consideration 
of the patient’s preferences, level of 
nicotine dependence, concurrent 

medications, and comorbid medical 
conditions. Guidelines for prescribing 
tobacco cessation pharmacotherapy 
are readily available to assist provid-
ers. Specifically, links on the comput-
erized physician order entry menus 
contain information on advantages 
and disadvantages, contraindications, 
and precautions for each product. 

Patients treated for tobacco ces-
sation in primary care are contacted 
by telephone at two weeks and three 
months after the quit date to docu-
ment patient abstinence or relapse. 
During each of these follow-up calls, 
patients who are tobacco free are 
congratulated on their success and 
encouraged to continue their absti-
nence. Patients who have relapsed are 
encouraged to resume their efforts 
and are referred back to the primary 
care provider. 

Data collection and  
analysis
For this performance improvement 
project, all patients who were treated 
in primary care for tobacco use dis-
order within the first three months 
of the program were included in the 
analysis. Individuals who were iden-

36  •  FEDERAL PRACTITIONER  •  JUNE 2007

TOBACCO CESSATION

 

Table 1. Patterns of tobacco use at enrollment

Characteristic of tobacco use	 % of participants (no./total)

Tobacco product

Cigarettes	 86% (203/236)

Chewing tobacco 	 11% (27/236)

Pipe/cigar	 3% (6/236)

Quantity of cigarettes smokeda

< 1 pack per day 	 32% (64/201)

1 pack per day	 42% (85/201)

1–2 packs per day	 15% (31/201)

> 2 packs per day	 10% (21/201)
aData on the quantity of cigarettes smoked were unavailable for two of the 203 program 
participants who smoked cigarettes.



tified as tobacco users but were not 
willing to quit were excluded. 

In addition to the routine follow-
up at two weeks and three months, 
the long-term quit rate was assessed 
through another telephone contact at 
six to 12 months after the quit date. 
This follow-up call included a ques-
tion about patients’ use of tobacco 
cessation resources outside of the VA 
health care system.

To achieve 85% power at the level 
of P < .05, it was necessary to assess 
a sample size of at least 171 patients. 
Assuming that 10% of patients would 
be lost to follow-up, enrollment was 
set at a minimum of 188 patients. 

Descriptive statistics were used to 
compare the quit rate of the primary 
care tobacco cessation program to 
that of the behavioral health clinic’s 
intensive counseling and behavioral 
therapy program and other, similar 
programs. The impact of tobacco use 
pattern, choice of pharmacologic in-
tervention, presence or absence of 
spoken patient education, profession 
of the clinician delivering the spoken 
patient education, use of non-VA to-
bacco cessation resources, and num-
ber of previous quit attempts was 
assessed initially through contingency 
table analysis using either chi-square 
or Fisher’s exact tests as screening 
tools. Thereafter, factors with asso-
ciated P values of less than .2 were 
loaded into a binary logistic regression 

analysis using a forward conditional 
approach to establish predictors of 
success. Data analysis was performed 
using the Statistical Package for the 
Social Sciences (SPSS) version 12.0 
(SPSS Inc., Chicago, IL).

our findings
During the first three months of the 
program, 336 patients were treated 
for tobacco use disorder in primary 
care clinics and, thus, were eligible 
for inclusion in the analysis. Of these, 
56 were prescribed pharmacotherapy 
without a documented quit date or 
subsequent patient follow-up. (This 
was identified as a problem early in 
the implementation of the program, 
and providers were instructed, there-
after, not to prescribe pharmaco-
therapy without a documented quit 
date and scheduled follow-up.) In 
addition, 44 patients were lost to fol-
low-up: 30 were unreachable by tele-
phone, seven died, and seven moved 
away. The remaining 236 patients 
were included in the analysis. 

The majority (95%) of these pa-
tients were men. The mean age of the 
group was 58.5 years (range, 24 to 
84 years). For most patients, racial 
information was not included in the 
electronic medical record. 

The tobacco product used by the 
majority of patients was cigarettes 
(Table 1). There were no statistically 
significant differences in successful 

tobacco cessation based on the to-
bacco product used or the quantity of 
cigarettes smoked. 

The nicotine patch was the phar-
macologic agent prescribed most fre-
quently—to 77% of patients, either 
alone or in combination with other 
pharmacologic aids (Table 2). At two-
week follow-up, a statistically signifi-
cant difference favored combination 
therapy with bupropion and either 
nicotine gum or a nicotine patch 
over monotherapy with any of these 
agents (Table 3). Six to 12 months 
after the quit date, 17% of all enroll-
ees and 27% of those using nicotine 
replacement therapy plus bupropion 
were still tobacco free.

Spoken patient education re-
garding tobacco cessation was doc-
umented for 137 (58%) of the 236 
patients. Nurses delivered this educa-
tion most frequently (27%), followed 
by primary care providers (16%), 
health care technicians (13%), phar-
macists (1%), and behavioral health 
therapists (1%). There were no signif-
icant associations, however, between 
the tobacco cessation rate and either 
the presence or absence of spoken 
patient education or the profession of 
the clinician delivering the education. 

Approximately 5% of patients re-
ported using non-VA tobacco cessa-
tion resources. These patients tended 
to be less successful over the course 
of follow-up, though this effect was 

JUNE 2007  •  FEDERAL PRACTITIONER  •  37

TOBACCO CESSATION

 

Table 2. Use of pharmacologic tobacco cessation aids

Pharmacologic agent	 % using monotherapy (no./total)	 % using combination therapy (no./total)

Bupropion	 11% (27/236)	 13% (30/236)

Nicotine gum 2 mg 	 8% (19/236)	 1% (3/236)

Nicotine gum 4 mg 	 3% (6/236)	 0% (0/236)

Mild patch regimen	 26% (62/236)	 2% (5/236)

Heavy patch regimen	 39% (92/236)	 10% (23/236)

Total 	 87% (206/236)	 13% (30/236)



TOBACCO CESSATION

statistically significant only at the 
two-week point (Table 4). 

The number of previous quit at-
tempts varied widely, with 66% of 
patients having made fewer than  
five, 14% having made five to eight, 
and 15% having made more than 
eight. (The number of previous quit  
attempts was unknown for the re-
maining 5%.) At two-week follow-up,  
abstinence rates differed significantly  
between these groups, with the  
highest abstinence rate achieved by  
those who had made fewer than  
five previous quit attempts. 

interpreting the results
When Larson and colleagues followed 
up on veterans enrolled in a tobacco 
cessation program 12 months after 
their quit dates, they found that all 
patients who had relapsed had done 
so within the first six months.4 Our 
analysis at six to 12 months, there-
fore, likely provides an accurate re-
flection of the program’s success. 

The six- to 12-month quit rate 
of our primary care tobacco cessa-
tion program (17%) was substan-
tially lower than that of the intensive 
program offered within our medi-
cal center’s behavioral health clinic 
(33%), though it should be noted 
that these two patient cohorts were 
not randomized and that confound-
ing variables prevent a valid compar-
ison. Although the quit rate for our 
primary care program falls within the 
9% to 22% range reported by most 
smoking cessation programs pro-
vided to the general public, it leaves 
substantial room for improvement. 
Some studies have reported six-
month tobacco abstinence rates as 
high as 66%.4

A factor contributing to the low 
quit rate observed in our analysis may 
have been a failure on the part of pro-
viders to determine accurately a pa-
tient’s readiness to quit. Some tobacco 

cessation clinics have successfully ap-
plied the transtheoretical model for 
behavioral change to the assessment 
of patients’ readiness to quit.5,6 This 
model relies upon several stages of 
change, including precontemplation, 
contemplation, preparation (determi-
nation), action, maintenance, and ter-
mination.5,6 Implementation of such 
a model in our program might help 
to improve its success.

Optimizing pharmacotherapy
Further study may be warranted to 
establish the role of bupropion and 
combination therapy for tobacco ces-
sation. In the current study, combina-
tion therapy with immediate-release 
bupropion and nicotine replacement 
(gum or patch) was more effective 
than monotherapy with either agent 
at two-week follow-up, but the dif-

ference was not sustained throughout 
the evaluation period. In a previous 
study by Simon and colleagues, the 
addition of sustained-release bupro-
pion to nicotine replacement therapy 
and counseling did not increase rates 
of smoking cessation significantly.7 
By contrast, Jorenby and colleagues 
found that sustained-release bupro-
pion alone or in combination with 
a nicotine patch resulted in signifi-
cantly higher rates of tobacco cessa-
tion than use of either the nicotine 
patch alone or placebo.8 

In May 2006, the FDA approved 
varenicline for use as an aid to smok-
ing cessation. This approval gives 
patients and clinicians a novel thera-
peutic option—and provides an op-
portunity for further study to define 
its place in tobacco cessation ther-
apy.9 Investigation of the role played 

Continued on page 41
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Table 3. Effects of pharmacotherapy type and  
dosages on the success of tobacco cessation 

Pharmacologic  
intervention	 2 weeks	 3 months	 6–12 months

Agent(s)
  Bupropion	 17% (4/24)	 17% (4/23)	 7% (2/27)
  NRTa	 58% (91/157)	 36% (54/152)	 16% (29/179)
  Both	 76% (19/25)	 43% (10/23)	 27% (8/30)
  P value	 < .0001	 .144	 .144b

NRT dosage form
  Gum	 42% (10/24)	 32% (8/25)	 11% (3/27)
  Patch	 63% (100/158)	 37% (56/150)	 19% (34/182)
  P value	 .071	 .661	 .427b

Gum strength
  2 mg	 37% (7/19)	 30% (6/20)	 14% (3/22)
  4 mg	 50% (3/6)	 33% (2/6)	 0% (0/6)
  P value	 .653b	 > .999b	 .999b

Patch regimen
  Mild	 70% (41/59)	 32% (18/56)	 13% (9/67)
  Heavy	 60% (59/99)	 40% (38/94)	 22% (25/115)
  P value	 .236	 .383	 .236
aNRT = nicotine replacement therapy. bApproximate P values only; at least one assump-
tion violated in test. 

Cessation rate, by follow-up point (no./total)



by the brain’s insula may provide yet 
another basis for developing thera-
peutic interventions.10 

Patient education
All patients identified as tobacco 
users should receive the fundamen-
tal intervention of patient education. 
Education provided by various health 
care professionals has been shown to 
be effective in increasing rates of to-
bacco cessation, and involving multi-
ple clinical professionals may further 
enhance these rates.1 

In the current study, the receipt of 
spoken patient education about to-
bacco cessation was documented in 
the electronic medical records of only 
58% of patients. Whether this find-
ing represents poor documentation 
or inconsistent provision of patient 
education is unclear. 

The presence or absence of spoken 
patient education, however, did not 
appear to affect outcomes. A poten-
tial explanation for this finding is that 
these brief, oral interventions were 
insufficient to reinforce patient mo-
mentum and, thereby, stimulate the 
greater success observed with more 
intensive interventions. Another pos-
sibility is that statistical power was 
lost due to inadequate documenta-
tion of patient education, resulting in 
a type II error.

The role of behavioral therapy 
Evidence favors the use of pharmaco-
therapy in conjunction with counsel-
ing and behavioral therapy over the 
sole use of any one component.1 Few 
patients sought tobacco cessation 
counseling resources outside of the 
VA to augment provided pharmaco-
therapy. Paradoxically, those patients 
who used non-VA resources were less 
likely to be abstinent at two-week fol-
low-up. This difference, however, was 
not sustained throughout the six- to 
12-month evaluation, and the num-

ber of patients evaluated in this regard 
was small. In addition, our project 
did not assess characteristics of vet-
erans who accessed outside resources 
or the nature of the resources used. 
Perhaps those who sought outside 
resources did so because they were 
having more difficulty remaining ab-
stinent from tobacco products. 

Based on these data, it is unclear 
whether VA patients being treated for 
tobacco use disorders should be en-
couraged to participate in additional, 
non-VA tobacco cessation programs. 
Available medical literature suggests 
that increasing the convenience of 
counseling and behavioral therapy 
sessions and expanding their reach to 
rural areas may improve tobacco ces-
sation rates.1,11,12

The impact of quit attempts
It has been suggested that there is 
need for greater recognition of tobacco 
dependence as a chronic condition, 
requiring ongoing assessment and 
repeated intervention.1 The average 
smoker attempts to quit five to eight 
times before succeeding.13 In our proj-
ect, only 29% of participants had at-
tempted to quit five times or more. 

The statistically significant higher 
abstinence rates noted at two-week 
follow-up among patients with fewer 
than five previous quit attempts could 
possibly point to a higher degree of 
motivation among such patients early 
in the attempt to quit. Over the six- to 
12-month study period, abstinence 
rates fell in all groups, independent of 
the number of previous quit attempts. 

study limitations
The current analysis is limited in that 
it did not measure or standardize the 
content of patient education. Other 
limitations include the loss of 44 pro-
gram enrollees to follow-up and the 
lack of information on patient adher-
ence to prescribed pharmacotherapies. 
Self-reports of tobacco abstinence 
were used due to the unavailability of 
such objective measures as serum nic-
otine levels. Furthermore, the unique 
profile of the VA’s patient population 
may render these results applicable 
only to patients with similar demo-
graphic characteristics. A randomized, 
controlled trial would have provided 
greater control over factors that po-
tentially contribute to or detract from 
the success of tobacco cessation. 

Continued on next page
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Table 4. Effects of use of non-VA resources and number of 
previous quit attempts on the success of tobacco cessation 

Variable	 2 weeks	 3 months	 6–12 months

Non-VA tobacco cessation resources used?

Yes	 23% (3/13)	 8% (1/12)	 0% (0/15)
No	 57% (106/186)	 36% (65/180)	 18% (38/210)
P value	 .022	 .061a	 .081a

No. of previous quit attempts

< 5	 62% (85/138)	 38% (49/129)	 19% (29/155)
5–8	 35% (9/26)	 22% (6/27)	 6% (2/33)
> 8	 45% (15/33)	 35% (12/34)	 20% (7/35)
P value	 .018	 .297	 .189
aApproximate P values only; at least one assumption violated in test.

Cessation rate, by follow-up point (no./total)



maximizing impact
The CDC estimates the costs of smok-
ing to be about $3,391 per smoker 
per year.14 Each pack of cigarettes 
sold in the United States costs the na-
tion an estimated $7.18 in medical 
care and lost productivity.14 In addi-
tion, smoking accounts for roughly 
6% to 14% of personal health care ex-
penditures.15 

In 2005, Lee and Volpp concluded 
that there was an underinvestment in 
smoking cessation within VISN 4.15 
According to the U.S. Preventive Ser-
vices Task Force, smoking cessation 
treatment was one of the highest-
ranked services in terms of both cost-
effectiveness and potential to reduce 
disease burden.16

The current analysis demonstrates 
that some patients may be treated for 
tobacco dependence successfully in 
a primary care setting. While mod-
est, the 17% quit rate achieved by the 
primary care tobacco cessation pro-
gram at six to 12 months could be 
expected to result in a significant cost 
savings if these patients are able to 
maintain abstinence. 

To increase patients’ chances of 
long-term success, the results of this 
performance improvement project 
are being used to enhance the design 
of the primary care tobacco cessation 
program. Providers have been edu-
cated on assessing readiness to quit, 
based on the transtheoretical model 
for behavioral change. A means of 
standardizing both the content and 
delivery of spoken patient education 
is being addressed. In addition, the 
program has implemented a single-
session group educational class that 
involves a pharmacist and a behav-
ioral health therapist to enhance edu-
cation, provide support to the patient, 
and promote involvement in more 
intensive counseling and behavioral 
therapy sessions (either within or 
outside the VA). Tobacco cessation 

educational classes also have been 
incorporated at some of the medical 
center’s community-based outpatient 
clinics located in rural areas. 

Another recent change to the 
program has been updated recom-
mendations regarding pharmacologic 
aids for tobacco cessation. The rec-
ommended bupropion dosage for 
tobacco cessation is now 100 mg 
once daily for three days, followed by 
100 mg three times daily for a total 
of 12 weeks. The quantity of ciga-
rettes used to assign the two nicotine 
patch regimens has been changed to 
10 or fewer for the mild dependence 
regimen and greater than 10 for the 
heavy dependence regimen. And the 
nicotine lozenge has been added as 
an additional treatment option. These 
changes underscore the need for to-
bacco cessation therapies to evolve 
constantly in response to advances in 
our understanding of this challenging 
condition.� ●
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