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ABSTRACT
Objective: To determine if there was a significant increase 
in cessation rates over a 6-month time frame with a 
pharmacist-managed smoking cessation clinic.

Methods: This single-center, prospective study recruited 
veterans via ICD-10 diagnosis codes for nicotine/tobacco 
dependence to participate in a clinical pharmacy practitioner 
(CPP)–run smoking cessation clinic. To aid cessation efforts, 
participants were offered pharmacotherapy, behavioral 
modifications, and frequent follow-up appointments. Once a 
participant demonstrated tobacco-free success for 6 months, 
the veteran was eligible for discharge from the clinic. Patient 
visits were conducted between December 2020 and October 
2021. Data were analyzed using intention-to-treat principle.

Results: A total of 54 participants were screened, of which 29 
met the inclusion criteria. Eleven participants withdrew from 
the study, as they were no longer willing to quit smoking. 
Thirty-eight percent (n = 11) of the enrolled participants 
achieved complete tobacco cessation by the end of the 
study, with 31% (n = 9) achieving the primary endpoint of 
tobacco cessation for 6 months. Seventeen percent (n = 5) of 
participants maintained ≥ 50% reduction in tobacco use. One 
participant increased the amount of tobacco used since the 
initial visit.

Conclusions: Providing pharmacotherapy, behavioral 
counseling, and frequent follow-up visits may result in 
higher numbers of tobacco-free patients. Expanding 
pharmacist-run smoking cessation clinics may result in an 
increase in cessation rates in the veteran population.
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C igarette smoking is one of the leading preventable causes
of death and disease in the United States. It leads to over 

480,000 deaths annually, with 10% of deaths resulting from 
secondhand smoke.1 This statistic amounts to 1 in 5 deaths 
annually or 1,300 deaths every day.1 If the ongoing trend of 
smoking is maintained worldwide, more than 8 million people 
per year are estimated to die from tobacco-related diseases by 
2030.2 In 2015, 68% (22.7 million) of adult smokers reported 
that they wanted to quit smoking.3 In 2018, more than half of 
adult smokers said that they made an attempt to quit in the last 
year; however, fewer than 1 in 10 adult cigarette smokers actually 
succeeded in quitting each year.4

Pharmacists are some of the most accessible health care 
professionals who, as midlevel practitioners at some institutions, 
may aid patients by offering tobacco cessation services. The 
US public health guidelines for treating tobacco dependence 
recommend a combination of tobacco cessation counseling and 
pharmacotherapy to maximize the effectiveness of cessation 
efforts.5 Several studies have documented pharmacist involvement 
in smoking cessation clinics in efforts to increase cessation rates. 
In 2004, Dent et al6 published a study conducted at a Veterans 
Affairs Medical Center (VAMC) smoking cessation clinic in 
Missoula, Montana that implemented a transtheoretical model 
of change. This model is designed to promote change through 
5 stages: precontemplation, contemplation, preparation, action, 
and maintenance. The implementation of this model, along with 
hands-on involvement of a health care provider in cessation 
efforts, supports the role of clinical pharmacists in a smoking 
cessation clinic and identifies outcomes associated with success.6 
At the Lake Jackson community-based outpatient clinic (CBOC), 
which is a part of the Michael E. DeBakey VAMC (MEDVAMC) in 
Houston, Texas, a smoking cessation clinic has been implemented 
that provides pharmacotherapy and behavioral modifications to 
patients; however, its success in improving veteran cessation rates 
has yet to be evaluated.

METHODS

This study was approved by the MEDVAMC Research and 
Development Committee and the Baylor College of Medicine 
Institutional Review Board. It was a single-center, prospective 
study that recruited participants via ICD-10 diagnosis codes 
for nicotine/tobacco dependence to participate in a clinical 
pharmacy practitioner (CPP)–run smoking cessation clinic. The 
smoking cessation clinic was part of a primary care clinic located 
at the Lake Jackson VA outpatient clinic. A national primary care 
dashboard was used to generate a list of local patients who had 
active ICD-10 diagnosis codes for nicotine/tobacco dependence. 
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Table 1. Fagerström Test for Nicotine Dependencea 

How soon after you wake up do 
you smoke your first cigarette?

a. Within 5 minutes (3 points)
b. Within 6–30 minutes (2 points)
c. Within 31–60 minutes (I point)
d. After 60 minutes (0 points)

Do you find it difficult to refrain 
from smoking in places where it 
is forbidden (eg, in church, at the 
library, in the cinema, etc)?

a. Yes (I point)
b. No (0 points)
	

Which cigarette would you hate 
most to give up?

a. The first one in the morning (I point)
b. Any other (0 points)

How many cigarettes per day do 
you smoke?

a. 31 or more (3 points)
b. 21–30 (2 points)
c. 11–20 (I point)
d. ≤ 10 (0 points)

Do you smoke more during the 
first hours after waking than 
during the rest of the day?

a. Yes (I point)
b. No (0 points)
	

Do you smoke even when you 
are ill enough to be in bed most 
of the day?

a. Yes (I point)
b. No (0 points)

Score 1–2 (low dependence)
3–4 (low-moderate dependence)
5–7 (moderate dependence)
8+ (high dependence)

 aAdapted with permission from Karl Fagerström, PhD.7

Table 2. Fagerström Test for Nicotine Dependence Modified 
for Smokeless Tobacco Usea 

How soon after you wake up do you 
place your first dip?

a. Within 5 minutes (3 points)
b. Within 6–30 minutes (2 points)
c. Within 31–60 minutes (I point)
d. After 60 minutes (0 points)

How many cans/pouches per week 
do you use?

a. More than 3 (2 points)
b. 2–3 (1 point)
c. 1 (0 points)	

Do you dip more during the first 
hours after waking than during the 
rest of the day?

a. Yes (I point)
b. No (0 points)
	

Do you dip even when you are ill 
enough to be in bed most of the day?

a. Yes (I point)
b. No (0 points)

Score 1–2 (low dependence)
3–4 (moderate dependence)
5+ (high dependence)

 aAdapted with permission from Karl Fagerström, PhD.7

Clinical Points
■■ Providing pharmacotherapy and behavioral counseling, 

as well as frequent follow-up visits, may result in higher 
numbers of tobacco abstinence.

■■ Expanding pharmacist-run smoking cessation clinics 
across all Veterans Affairs patient-aligned care team clinics 
and community-based outpatient clinics may result in an 
increase in cessation rates in the veteran population.

Thereafter, the primary care CPP reviewed the list and called 
participants to assess current nicotine use and participants’ 
willingness to quit. If the participant was willing to quit and 
met study inclusion criteria, then he/she was enrolled in the 
smoking cessation clinic.

Veterans aged ≥ 18 years who were receiving medical 
care at MEDVAMC or geographically surrounding CBOCs 
were included in the study. Participants were eligible for 
enrollment in the study regardless of the nicotine product 
used (ie, cigarettes, smokeless tobacco, e-cigarettes/vapes). 
Marijuana use was not assessed when recruiting participants. 
Study candidates who were not willing to participate in 
virtual follow-up appointments were excluded for 2 reasons. 
The first reason is that the study was conducted during the 
coronavirus disease 2019 pandemic when most CPP’s were 
teleworking, and in-person visits were prioritized based 
on necessity or emergency. The second reason is that the 
smoking cessation clinic was located at the Lake Jackson VA 
outpatient clinic. Not all participants recruited in the study 
received care at this specific CBOC; therefore, it would not be 
feasible to have participants drive 2 or more hours solely for 
their smoking cessation clinic visit. Patient enrollment took 
place between December 2020 and January 2021.

During the initial meeting, the CPP assessed the 
participants’ degree of tobacco use, willingness to quit, 
and obstacles hindering the participant from quitting. 
Participants’ degree of tobacco dependence was determined 
by using the Fagerström Test for Nicotine Dependence7 (Table 
1). The Fagerström test contains several questions to evaluate 
the quantity of cigarette consumption, the urge to use, as well 
as dependence. The test was administered verbally to patients 
(via phone or video call). Many variations of this test are 
available, including a version that may be modified for those 
who report use of smokeless tobacco. The version used in this 
study was modified internally within the pharmacotherapy 
clinic specifically for smokeless tobacco (Table 2). Based on 
participants’ responses and scores, they were categorized as 
having low, moderate, or high dependence. The degree of 
dependence, along with frequency of tobacco use and previous 
quit attempts/trials, was used to determine appropriate 
pharmacotherapy for smoking cessation. Additionally, the 
CPP initiated pharmacologic management tailored toward 
each individual by assessing drug-drug interactions and 
contraindications. Pharmacotherapy prescribed during the 
study, as well as dosing considerations, are included in Table 
3. All data obtained from clinic visits were documented in 
the participants’ electronic medical record.

The CPP also discussed possible behavioral modifications 
and assisted the participant in choosing a target quit date. 
A virtual follow-up appointment was scheduled 1 week 
after the patient’s target quit date to assess current smoking 
status after starting therapy, to monitor for potential adverse 
reactions, to make changes in therapy if needed, and to 
discuss additional behavioral modifications. Additional 
frequent follow-up appointments were made on a case-by-
case basis. The CPP was available Monday through Friday 
from 8:00 am to 4:30 pm, except on federal holidays when 
the clinic was closed. Participants were given the CPP’s office 
phone number and extension if they needed to reach them 
during normal office hours.

Clinic visits were conducted between December 2020 and 
October 2021. Once a participant demonstrated that they 
were tobacco free for 6 months after their quit date, they 
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Table 3. Pharmacotherapy Prescribed in the Study and Dosing Considerations

Medication Dose Dosing Considerations 
Nicotine 
patch

7 mg, 14 mg, or 21 mg Prescribed daily 
Dosed based on patient-specific factors 
Alone or in combination with gum/lozenge 

Nicotine gum/
lozenge

2 mg or 4 mg Prescribed to be used as needed for cravings or on a scheduled basis 
based on patient-specific factors 
Alone or in combination with gum/lozenge 

Varenicline Day 1–3: 0.5 mg/d
Day 4–7: 0.5 mg twice/d​
Day 8 (quit date) and beyond: 1 mg twice/d

Start 1 week prior to quit date
Titrated as tolerated 
CrCl < 30 mL/min: 0.5 mg/d titrated to a maximum dose of 0.5 mg twice/d 

Bupropion 150 mg/d for 3 days, then 150 mg twice/d Start 1 week prior to quit date
Titrated as tolerated 
CrCl < 90 mL/min: consider reducing dose and/or frequency of dosing

Abbreviation: CrCl = creatinine kinase. 

were eligible for discharge from the clinic. Data collection 
was completed in October 2021. Participants who were 
still enrolled in the smoking cessation clinic at this time 
continued to receive care with the CPP for continuity of 
care; however, endpoints met after October 2021 were not 
included in the final analysis and results of the study.

In July 2021, Pfizer, the manufacturer of varenicline, 
voluntarily recalled several lots of the medication due 
to levels of a nitrosamine impurity, called N-nitroso-
varenicline, that were found to be higher than the US Food 
and Drug Administration’s acceptable intake. As a result, 
study participants who were prescribed varenicline were 
switched to an alternative medication for tobacco cessation. 
Participants’ prescriptions were replaced with bupropion 
if they were a candidate. Those who were not appropriate 
candidates for bupropion were switched back to nicotine 
replacement therapy (NRT) even despite past failures with 
NRT due to lack of other options. Specifically for veteran 
patients receiving mental health care, their providers were 
consulted prior to initiation of bupropion due to its dual use 
as an antidepressant, as well as its ability to increase anxiety. 
Participants with a history of anxiety, seizures, anorexia/
bulimia, or severe liver disease and those at risk for alcohol 

withdrawal or with previous failed attempt with bupropion 
were not candidates for bupropion. Data were analyzed using 
the intention-to-treat principle. Statistical analyses were not 
conducted, as there was no comparator group.

RESULTS

The mean age of participants in the study was 57 years. 
A majority of the participants were male, which highly 
represents the veteran population. A majority (72%, n = 21) 
of the participants had attempted to quit smoking in the 
past, often with the use of pharmacotherapy. All participants 
enrolled in the study smoked cigarettes; however, some 
reported using more than one tobacco-containing product 
(smokeless tobacco, e-cigarettes, cigars). A full breakdown 
of baseline characteristics can be found in Table 4.

A total of 54 participants were screened for this study, of 
which 25 were excluded. Participants were excluded if they 
were not a veteran, were no longer using tobacco, or were not 
willing to quit smoking at the time. A total of 29 participants 
were enrolled in the study, of which 11 withdrew, as they 
were no longer ready or willing to quit using tobacco at the 
time. Nine of the 11 participants, including one who was 
incarcerated, withdrew after starting pharmacotherapy, and 
2 withdrew before starting.

At the initial visit, 45% (n = 13) of participants were 
started on dual NRT; however, at subsequent visits, only 20% 
(n = 6) remained on dual NRT with many being switched 
to varenicline. The most common reason for switching to 
varenicline was failure with NRT, followed by adverse effects 
from NRT. A few months after the study began, varenicline 

Table 4. Baseline Characteristics of the Participants (n=29)

Characteristics Participants 
Age, y

Mean 57
Range 29–77

Gender, n (%)
Male 26 (90)
Female 3 (10)

Fagerström Test for Nicotine Dependence score, n (%)
0–2 (low) 8 (28)
3–4 (low–moderate) 13 (45)
5–7 (moderate) 5 (17)
8–9 (high) 3 (10)

Previous quit attempts, n (%)
Yes 25 (86)
Using pharmacotherapy 21 (84)
Cold turkey 4 (16)
No 4 (14)

Tobacco product used, n (%)
Cigarettes 29 (100)
Cigar 1 (3)
Smokeless tobacco 4 (14)
E-cigarettes 2 (7)

 

Table 5. Pharmacotherapy Interventions of Participants (n 
= 29) at Initial Versus Final Visita

Intervention Initial Visit Final Visit
NRT 1 (3.5) 4 (13.8)
Dual NRT 13 (44.8) 6 (20.7)
Varenicline 10 (34.5) 4 (13.8)
Varenicline + PRN NRT 3 (10.3) 2 (6.9)
Bupropion 0 (0) 0
Bupropion + PRN NRT 0 (0) 2 (6.9)
Withdrew from study 11 (37.9) 11 (37.9)
aData are presented as n (%).
Abbreviations: NRT = nicotine replacement therapy, PRN = as needed.
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Table 6. Tobacco Cessation Rates From Baseline to End of 
Study (N = 29)a

Cessation Rate Participants
Complete cessation (6 months) 9 (31.0)
Complete cessation (< 6 months) 2 (6.9)
≥ 50% reduction 5 (17.2)
< 50% reduction 1 (3.5)
Increase in smoking 1 (3.5)
Withdrew from study 11 (37.9)
aData are presented as n (%).

was recalled due to the presence of unacceptable N-nitroso-
varenicline levels. As a result, those who were still on 
varenicline at the time of the recall were switched to either 
NRT (monotherapy or dual therapy) or bupropion based on 
patient-specific factors mentioned previously. A total of 6 
participants were affected by the recall, of which one dropped 
out of the study after being switched to bupropion. This 
participant reported lack of motivation once he switched to 
bupropion, which caused him to stop taking his medications 
for tobacco cessation. Comparing data between initial and 
subsequent visits, as seen in Table 5, frequent follow-up visits 
allowed the CPP to evaluate and modify therapy regularly. As 
a result, medication regimens were tailored to participant-
specific factors quickly to ensure that each participant was on 
a medication regimen that would maximize their cessation 
efforts.

As seen in Table 6, by the end of the study, 38% (n = 11) of 
participants enrolled in the study achieved complete tobacco 
cessation, with 31% (n = 9) achieving the primary endpoint 
of tobacco cessation for 6 months. Seventeen percent (n = 5) 
of participants maintained ≥ 50% reduction in tobacco use. 
One participant increased the amount of tobacco used since 
the initial visit. This participant reported making progress 
in his cessation efforts; however, due to family problems and 
stress, the participant relapsed and started smoking more 
compared to his initial visit.

DISCUSSION

This study demonstrates the impact pharmacists can 
have on tobacco cessation rates. By the end of the study, 
over one-third of the enrolled participants had achieved 
complete cessation, which also accounts for the 38% 
(n = 11) of participants who withdrew from the study. Of 
the participants who remained enrolled in the study until 
completion, 61% (n = 11) achieved complete cessation, with 
50% (n = 9) achieving complete cessation for 6 months. These 
tobacco cessation rates are higher in comparison to those 
reported in the study completed at the Missoula VAMC.6

This study has several strengths and limitations. One 
strength is that it was a prospective study design. Additionally, 
one CPP conducted all smoking cessation clinic visits, which 
allowed for continuity of care. This helped participants 
develop a comfortable and trusting relationship with their 
pharmacist, which ultimately allowed the CPP to assist 
participants on their journey to cessation. Building a sense 
of trust is an advantage, as it allows participants to be more 

comfortable disclosing pertinent information with their 
providers, which could potentially produce better outcomes. 
However, this can also be seen as a limitation due to lack 
of generalizability with just one CPP making interventions. 
Another advantage of this study is the routine follow-up 
visits that were offered, each based on participant-specific 
factors. Providing consistent follow-ups permitted the CPP 
to make changes more frequently and to account for adverse 
effects, contraindications, and participant preferences. These 
follow-ups also served as motivation for participants to 
make progress in their cessation efforts. Finally, this study 
was analyzed using an intention-to-treat analysis and thus 
accounted for all participants enrolled in the study regardless 
of completion status. 

Some limitations include that it was a single-center 
study with a small sample size. Furthermore, this study had 
only 3 women; therefore, we could not explore significant 
differences based on sex. Another limitation included the 
recall of varenicline, which caused an interruption in many 
of the participants’ (n = 6) cessation journeys, as therapy 
was switched from varenicline to other agents (ie, NRT or 
bupropion) despite previous trials and failures on those 
agents. Finally, a noteworthy limitation is that this study 
took place during a severe winter storm, which resulted in 
various setbacks and cessation relapses in some participants. 
The storm resulted in many participants losing water and 
electricity for over a week, along with some losing their 
homes due to flooding. These uncontrollable stressors led 
many participants to relapse back to previous smoking 
habits. Additionally, many roads were closed, resulting in 
delays in medication deliveries and causing participants to 
go several days without their medications, including those 
prescribed as part of this study.

CONCLUSION

Providing pharmacotherapy and behavioral counseling, 
as well as frequent follow-up visits, may result in higher 
numbers of patients who achieve tobacco abstinence. 
Frequent follow-up appointments allowed CPPs to make 
changes to medication regimens as needed and avoid 
patients’ self-discontinuation of pharmacotherapy due to 
intolerance or adverse effects of medications. Expanding 
pharmacist-run smoking cessation clinics across VA primary 
care clinics and CBOCs may result in an increase in cessation 
rates in the veteran population.
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2021. Final results presented at the Texas Society 
of Health System Pharmacists 2022 ALCALDE 
Southwest Leadership Conference; Round Rock, 
Texas; May 12, 2022.
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