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Objective. To implement and evaluate the impact of a semester-long, online, 1-credit elective course
designed to promote tobacco cessation counseling proficiency among health professions students.
Design. Online technology was used to create an elective course devoted to tobacco cessation, modeled
closely after the Rx for Change curriculum. Students from pharmacy, nursing, and other health disci-
plines enrolled in the course.
Assessment. Students completed pretraining and posttraining survey instruments that assessed their
self-reported skills and ability to counsel patients for tobacco cessation. Overall ability to counsel for
tobacco cessation and each of the ‘‘5 A’s’’ approach for comprehensive counseling (ask, advise, assess,
assist, arrange) increased significantly from pretraining to posttraining (p , 0.001). Self-efficacy also
increased from 2.2 to 4.1 (p , 0.001; on a 5-point scale).
Conclusion. This study demonstrated that an online tobacco cessation course improved student-
reported ability and skills to counsel patients on tobacco cessation.

Keywords: tobacco cessation, Internet, online learning, distance education

INTRODUCTION
Cigarette smoking remains the leading known cause

of preventable deaths in the United States, resulting in
437,902 deaths per year and a productivity loss of $92.4
billion annually.1 Tobacco use decreases when patients
receive counseling from a health care provider.2 Seventy
percent of smokers visit health care settings each year, but
only 50% of patients report that tobacco cessation was dis-
cussed during a physician visit,3 only 20% during a dentist
visit,3 and fewer than 5% of patients in community phar-
macies reported having been asked about tobacco use by
a pharmacist.4 One explanation is the well-documented,
historically inadequate level of tobacco cessation training
in health professional curricula.5-15 Nearly 20% of adults
are current smokers;16 given the widespread use of tobacco
and its significant negative public health impact, compre-
hensive tobacco cessation training should be integrated
into health curricula.2

In 1999, a comprehensive tobacco cessation cur-
riculum was developed by pharmacy faculty members
in California (University of California - San Francisco,
Western University of Health Sciences, and University
of Southern California). The Rx for Change: Clinician-
Assisted Tobacco Cessation Program (http://rxforchange.
ucsf.edu)17-19 was created to fill the decades-long gap in
cessation training for health care providers and was
designed for broadscale dissemination. Through a series
of 5 train-the-trainer programs funded by a grant from the
National Cancer Institute, the program was disseminated
to 191 faculty members representing 98% of US colleges
and schools of pharmacy.20 Although faculty members
from all but 2 schools participated in training and more
than 80% of the colleges/schools adopted the program,
this curriculum has never been delivered through an
online platform.

Quality of tobacco cessation training delivered by an
online medium has been discussed previously by Brown
and colleagues21; however, the outcomes of an entire
online course devoted to tobacco cessation available to
students in multiple health disciplines has not been eval-
uated. An increasing number of pharmacy colleges and
schools are implementing online courses.22-25 Online
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courses allow not only distance-learning, but the multi-
media capability of the Web also provides modes to teach
and reinforce counseling skills that often can be difficult
to convey in the traditional classroom setting. The goal of
this study was to evaluate student-reported counseling
ability and self-efficacy following a multidisciplinary,
online tobacco cessation course.

DESIGN
The course Tobacco Dependence and Treatment for

Health Care Professionals was designed to incorporate
Rx for Change into a cohesive online course for health-
professions students, to be integrated into the core curric-
ulum, or offered as an elective to supplement materials
taught in the classroom. At Purdue University, pharmacy
students received 8 hours of tobacco education (5 lecture
hours plus one 3-hour skills laboratory) in the core cur-
riculum, and students who wanted to maximize their pro-
ficiency also enrolled in the online elective course.

The goals of the course were to facilitate professional
student learning through knowledge and skills related to
tobacco dependence and treatment, provide pharmacy
students with a systematic approach to identifying and
treating tobacco dependence, and enhance written and
verbal communication skills. After completion of the
course, students were expected to demonstrate knowl-
edge, skills, and attitudes about nicotine dependence,
treatment, and counseling; apply the ‘‘5 A’s’’ framework
(ask about tobacco use, advise patients to quit, assess
readiness to quit, assist with quitting, and arrange follow-
up) when counseling patients about tobacco cessation;
assist patients with tobacco cessation using individually
tailored interviews; and demonstrate written communica-
tion skills with patients and other health care profes-
sionals through written exercises.

The Tobacco Dependence Treatment for Health Care
Professionals elective course was derived primarily, but
not exclusively, from the Rx for Change program and
was developed as a series of independent modules that
were completed by students asynchronously. Course de-
velopment was supported through a grant from a state-
wide organization of higher education collaboration. This
1-credit course was initially offered to second-and third-
professional year pharmacy students and graduate nurs-
ing students, or undergraduate clinical nursing students,
during the 16-week 2006 spring semester. The course sub-
sequently was offered during the fall 2006, fall 2007, and
fall 2008 semesters. One pharmacy practice faculty mem-
ber served as the instructor of record and coordinated the
course.

Although didactic learning was selected primarily for
delivery of course content, many learning activities and

assignments used a learner-centered approach, encourag-
ing students to discover outside resources to form evidence-
based opinions. Didactic teaching through Web-based
modules provided a means to deliver information to stu-
dents efficiently. Asynchronous learning was achieved
through online technology and allowed students across
disciplines to enroll in the course despite curricular sched-
uling conflicts.

As students became familiar with course content,
they completed assignments requiring substantive think-
ing in an active manner. For example, one assignment
required students to identify 3 friends or relatives who
smoked and ask them to complete a tobacco use log for
3 to 7 days. Once the logs were completed, students sum-
marized the results, provided their impressions of the re-
sults, and discussed how they would use this information
to help the patient attempt to quit. Another assignment
required students to find, read, and analyze content on
various Internet sites about tobacco harm reduction (eg,
smoking fewer cigarettes per day). Then, students formu-
lated their opinions about harm reduction and posted them
to a discussion board. The discussion board generated
debate about the pros and cons of harm reduction strate-
gies, and students were required to defend their opinions.

The online technology used to create the course in-
cluded Web-based modules, combined video and graphic
streaming, discussion boards, written assignments sub-
mitted electronically, online quizzes, and Web links to
other informational resources. The benefits of this tech-
nology, compared to a traditional classroom setting, were
multifaceted: (1) the technology created an environment
for active learning; eg, the technology provided a mecha-
nism for individual students to view and interact with
videos of ‘‘real life’’ clinical case scenarios, and online
quizzes provided real-time feedback on performance,
while discussion boards encouraged in-depth discussion
of pertinent topics; (2) the platform enabled asynchronous
interaction among students and instructors across schools
and campuses; (3) the online setting could be used in the
future for broad-scale dissemination to other universities;
(4) the online course reduced faculty burden because it
was turnkey; and (5) the depth and breadth of the course
provided an opportunity for students to become experts in
comprehensive tobacco cessation by delivering more to-
bacco cessation training than typically provided in the
classroom setting.

Course topics are listed in Table 1. The content of
each module was delivered using an online educational
course platform WebCT Vista/Blackboard (Blackboard,
Washington, DC) an enterprise course management sys-
tem designed to support the existing structure, operations,
and workflow of higher education institutions. This system
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allowed universities to support Web-delivered and Web-
enhanced courses across a multicampus system and re-
mote locations. Instructors integrated course content with
specific activities such as homework assignments, discus-
sion topics, self-tests, and multimedia clips. This contrib-
uted to students’ comprehensive understanding of each
course concept. Students had access to a complete online
learning environment that helped them succeed in man-
aging course work, share information and files, and com-
municate and collaborate with instructors and fellow
students.

Additional Web-based software was used to comple-
ment the Vista/Blackboard program. For example, Micro-
soft PowerPoint slides were converted to Abode Flash
files (Adobe, San Jose, CA) to deliver course information.
The slides served as a backbone for the educational de-
livery of some modules (Figure 1). To complement the
slides, course instructors were audio taped while deliver-
ing module content, and the audio was combined with the
slides using Macromedia Breeze software (Adobe, San
Jose, CA) which enabled students to listen to the instruc-
tor while simultaneously viewing the slides. Vista/Black-
board also enabled the slides to be viewed separately
online or printed for note-taking purposes.

In addition to the lecture/slide format, other course
content was delivered using video streaming (Figure 2).
The course instructors assembled a collection of inter-
views, testimonials, and clinical case vignettes about to-
bacco use. These videos were incorporated into various
modules to enhance instruction and provide practical ex-
amples. This technology was important as it served as
a primary way to deliver practice-based examples of to-
bacco cessation counseling. Clinical examples of coun-
seling were interactive, allowing students to engage in
active learning by practicing real life counseling scenar-
ios that were conceptually derived from actual patient
encounters. For example, a section of a video case sce-
nario was played for the students. Following the section,
students were required to answer a question about how
they would respond to the patient in the scenario before
being allowed to view the next section of the video and see
how the case scenario was resolved. Video streaming also
facilitated demonstrations of the proper use of the phar-
macotherapeutic modalities.

Also, the Web CT Vista/Blackboard capability to cre-
ate online discussion boards, assignments, and quizzes
allowed virtual classroom interaction for several assign-
ments. Discussion boards were created for various topics
in the course. Students posted and responded to messages
on the discussion board asynchronously. One example of
a discussion board assignment was to address the ques-
tion, ‘‘What if a patient asks you about your smoking
history?’’ This question required students to reflect on
both personal experience and techniques learned dur-
ing the course to develop an appropriate answer. Other
discussion board topics required students to read scien-
tific articles and post 2 substantive thoughts about the
articles. Students were encouraged to respond to other
comments posted, generating an asynchronous dis-
cussion and also providing additional opportunities for
active learning. The online assignments and quizzes pro-
vided instant feedback on performance to ensure student
competence.

Table 1. Outline of Course Topics in Online Tobacco
Cessation Course

Module Title/Topic
Length,a

Hours

Intro Course Introduction/Information 0.5
d Course navigation and technical

specifications

d Review of course syllabus

d Completion of pre-course assessments

1 Epidemiology/Public Health/Tobacco-
Related Disease

3.0

d Prevalence and incidence

d Morbidity and mortality

d War on big tobacco

2 Nicotine Pharmacology and Principles
of Addiction

1.0

d Absorption, distribution, metabolism,
excretion

d Drug interactions with smoking

d Principles of addiction

3 Clinical Practice
Guideline/Transtheoretical Model

2.0

d Review of the Clinical Practice
Guideline

d Application of the Transtheoretical
Model of Change

4 Aids for Cessation 3.0
d Non-pharmacologic therapy

d Nicotine replacement therapy
formulations

d Bupropion SR & varenicline

5 Behavioral Therapy 2.0
d Behavioral strategies for cessation

d Cognitive strategies for cessation

6 Practical Application to Patient Care 3.0
d Counseling skills

d Putting it all together

Eval Course evaluation 0.5
a Approximate length in hours, including all assignments.
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The course was modified slightly after each semester
offering in response to feedback from students. For ex-
ample, course content and some assignments were abbre-
viated or omitted in response to students’ evaluations,
indicating the mismatch of time demands relative to the
credit offering. Additionally, the content was updated in
accordance with ongoing changes in clinical practice.
These changes to course structure and content reduced
coursework time from 19.5 hours in the spring of 2006

to 15 hours in the fall of 2008, when 4 assignments were
deleted and others were merged.

EVALUATION AND ASSESSMENT
Pretraining and posttraining survey instruments were

administered prior to and at the conclusion of the course to
assess students’ self-reported skills and ability to counsel
patients for tobacco cessation. The survey instruments
were anonymous, but linkable through a non-identifying

Figure 1. PowerPoint slide depiction used in an online tobacco cessation training program.

Figure 2. Screen shot from a video tobacco trigger tape used in an online tobacco cessation training program.
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combination of data points including the day of the month
the student was born, the first 2 letters of his/her high
school, and the last 3 digits of his/her telephone number.
All study-related procedures were approved through Pur-
due University Human Research Protection Program as
an expedited review. Completion of surveys was volun-
tary and not required. To promote candid results, re-
sponses were not linked to students’ course grades.

Prior to this study, all measures were extensively pilot
tested through annual use at all schools of pharmacy in the
State of California for 4 years and subsequently were
completed by more than 8,000 pharmacy students partici-
pating in a statewide study in 2001 and 200219 or a na-
tional study of the Rx for Change program between 2004
and 2007.20 Both surveys assessed students’ self-reported
counseling skills, including (1) overall ability, (2) 5 key
competency facets of tobacco cessation counseling (the
‘‘5 A’s’’ approach 2), and (3) self-efficacy (ie, confidence)
for counseling, using an 11-item scale (Table 2). Survey
questions were answered using a 5-point scale for overall
ability and the ‘‘5 A’s’’ approach (1 5 poor; 2 5 fair; 3 5

good; 4 5 very good; and 5 5 excellent), and self-efficacy
(1 5 not at all confident; 2 5 not very confident; 3 5

moderately confident; 4 5 very confident; and 5 5 ex-
tremely confident). In a previous study of 493 pharmacy
students in California, the 5-item tobacco cessation coun-
seling competency scale exhibited a Cronbach alpha es-
timate of internal consistency of 0.85, with 1 factor
accounting for 63.2% of the variance.19 In the same study,
a 12-item version of the self-efficacy scale exhibited
a Cronbach alpha estimate of internal consistency of
0.92, with 1 factor accounting for 52.9% of the variance.
In the current study, 1 item was removed from the original
scale because it was not deemed relevant to nonpharma-
cist clinicians.

Sociodemographic variables were assessed posttrain-
ing; these included sex, age, race/ethnicity, and tobacco
use status. Students’ posttraining impressions of course
content and applicability for use in practice were
assessed. Specifically, students were asked to estimate
the percentage of the curriculum that: (1) was completely
new; (2) they had been taught before but needed to re-
view; and (3) had been taught before and was an unnec-
essary review. Students were also asked what percentage
of course material would be used in clinical practice as
well as whether they perceived that the course would in-
crease the number and quality of patient counseling ses-
sions. General attitudes concerning the role of health care
professionals in tobacco control activities were also
assessed.

Student grades in the course were computed based on
scores from online quizzes, discussion board posts, and

electronically submitted homework assignments. Online
quizzes were the primary mechanism used to assess
knowledge, and discussion board posts and homework
assignments were used to assess students’ skills, attitudes,
and abilities to apply the ‘‘5 A’s’’ approach when coun-
seling, as well as to assess their written communication
skills. Graded responses to patient scenarios presented by
streaming video allowed the instructor to assess students’
abilities to assist patients with tobacco cessation using
individually tailored interviews. The final module of
the course functioned primarily as a cumulative skills as-
sessment module, requiring students to apply informa-
tion learned throughout the course to a variety of patient
scenarios.

In addition to a posttraining survey and course assess-
ments, students were given a course evaluation to rate
the course and offer suggestions for improvement. The
course evaluation was completed anonymously via a link
to an online Web site, and included 18 items related to
course content and student learning (Table 3) using a 5-
point scale (1 5 strongly disagree to 5 5 strongly agree).
One additional item asked for an overall course rating
based on a scale with 1 5 very poor, 2 5 poor, 3 5 fair,
4 5 good, and 55 excellent. Students were also asked for
qualitative comments on ways to improve the course.

Responses were summarized using standard descrip-
tive statistics. Scale scores were computed as the average
of constituent items for (1) a tobacco cessation counseling
competency scale, composed of the ‘‘5 A’s’’ approach
items, and (2) self-efficacy for counseling, composed of
11 items. The statistical significance of change scores
were assessed using paired t tests. Because the evaluation
was designed to assess program impact, analyses pre-
sented here only include those students who completed
linkable pretraining and posttraining survey instruments.
Analysis of ordinal scale data were performed using non-
parametric and parametric procedures; when the analytic
conclusions are the same for both procedures, parametric
statistics were presented to aid readers’ interpretation of
the data. Due to the nature of the institutional review
board (IRB) approval for this research project and the
desire to obtain candid, anonymous responses, student
grades were not linkable to the research survey data. As
evidence of objective data for evaluation of student
knowledge and skills, overall course grade distributions
were presented in aggregate.

Over the semester offerings, 58 students enrolled in
the online course, providing 58 precourse surveys. Fifty-
four students completed the course (4 students dropped or
withdrew from the course) and 46 postcourse surveys
were completed (85% of course completers). The pre-
and post-surveys were linkable for 41 of the students
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(76% of course completers). Overall, 87% of linkable
tests were completed by pharmacy students, 3% by nurs-
ing students, and 10% by students in other allied health
programs. Two thirds were female, and ethnicity was dis-
tributed as follows: 90% Caucasian, 5% Asian or Pacific
Islander, and 5% Hispanic or Latino. The average age was
25 6 6 years, and 18% disclosed that they had smoked 100
or more cigarettes in their lifetime. Overall, 7.7% of stu-
dents used tobacco (cigarettes, cigars, pipes, snuff, or
chewing tobacco) every day, 2.6% used tobacco some
days, 7.7% previously used tobacco but quit, 35.9% had
experimented with tobacco in the past, and 46.2% had
never used tobacco.

Students reported that 53% of the overall course ma-
terial was entirely new, 35% was a necessary review, and
12% was an unnecessary review. Students estimated that
they would use 81% of the course material when working
with patients; 95% believed that participation in the
course would definitely or probably increase the quality
of their counseling, and 92% believed it would increase
the number of patients they would counsel for cessation.
Nearly all (97 %) students believed health care profes-
sionals should be more active in helping patients quit
smoking, and 92% believed they should be more active
in helping to prevent smoking. Ninety-five percent of
participants believed that other health care professionals

Table 2. Pretraining and Posttraining Feedback in Online Tobacco Cessation Course (n 5 41)

Question Pre-Course Mean Post-Course Mean Change (95% Cl) P

Counseling abilitya

Overall ability 2.0 4.0 1.9 (1.7 – 2.1) , 0.001
Ask about tobacco use 2.9 4.3 1.4 (1.1 – 1.7) , 0.001
Advise patients to quit 2.4 4.2 1.8 (1.5 – 2.1) , 0.001
Assess patients’ readiness to quit 2.1 4.0 1.8 (1.6 – 2.1) , 0.001
Assist with quitting 2.0 4.1 2.1 (1.9 – 2.4) , 0.001
Arrange follow-up counseling 1.9 4.2 2.3 (2.0 – 2.6) , 0.001
Counseling competency

(average of the ‘‘5 A’s’’)
2.2 4.1 1.9 (1.7 – 2.1) , 0.001

Self-efficacyb

Know the appropriate questions to ask patients
when providing tobacco
cessation counseling?

2.1 4.3 2.1 (1.8 – 2.4) , 0.001

Have the skills needed to counsel for
an addiction?

2.0 4.0 2.0 (1.7 – 2.3) , 0.001

Can provide motivation to patients who
want to quit?

2.9 4.4 1.5 (1.2 – 1.8) , 0.001

Have the skills to monitor and assist patients
throughout their quit attempt?

2.2 4.2 2.0 (1.6 – 2.4) , 0.001

Have sufficient therapeutic knowledge of the
pharmaceutical products for tobacco cessation?

2.1 4.0 1.9 (1.5 – 2.2) , 0.001

Know when a referral to a physician is
appropriate?

2.0 4.0 1.9 (1.6 – 2.2) , 0.001

Can create patient awareness of why health
care professionals should ask questions
about tobacco use and encourage quitting?

2.4 4.3 1.9 (1.6 – 2.2) , 0.001

Can sensitively suggest tobacco cessation to
patients who use tobacco?

2.3 4.2 1.9 (1.5 – 2.2) , 0.001

Are able to provide adequate counseling
when time is limited?

2.0 4.0 2.0 (1.7 – 2.3) , 0.001

Can help recent quitters learn how to cope
with situations or triggers that might lead
them to relapse to using tobacco?

2.1 4.4 2.3 (1.9 – 2.6) , 0.001

Can counsel patients who are not interested
in quitting?

1.7 3.8 2.1 (1.9 – 2.4) , 0.001

Overall self-efficacy (average item score) 2.2 4.1 1.9 (1.7 – 2.2) , 0.001
a Values are derived from 5-point scales ranging from 1 5 poor to 5 5 excellent.
b Values are derived from 5-point scales ranging from 1 5 not at all confident to 5 5 extremely confident.
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would benefit from a similar course. Overall, of the 54
student grades in the course, 77.8% received an A (n 5

42), 18.5% received a B (n 5 10), and 3.7% received a C
(n 5 2).

The course was evaluated based on summary quanti-
tative data about the course as well as qualitative com-
ments from students (Table 3). Table 3 lists the mean
scores on each item from all students who completed
the course evaluation (n 5 50, 93% of course completers).
Quantitative course evaluations indicated a favorable re-
sponse to the course, demonstrating that students gener-
ally felt the course was of instructional value (mean, 4.4 6

0.7) and presented a meaningful learning experience
(mean, 4.6 6 0.5). Students also indicated that the tech-
nology was an aid in learning and understanding the ma-
terial (mean, 4.3 6 0.6). Overall, students rated the course
highly (mean, 4.5 where 4 5 good and 5 5 excellent; SD,
0.6. Qualitative comments suggested that students gener-
ally found the course to be valuable. Some students pro-
vided suggestions for improvements to the technology
utilized and the structure of the course.

Participants’ pretraining and posttraining ratings for
the ‘‘5 A’s’’ approach are shown in Figure 3 and Table 2;
these changes were significant (all p values , 0.001).
Similarly, a significant increase was noted in the 1-item
rating of overall ability (2.0 versus 3.9; p , 0.001) as well
as the 5-item counseling competency scores (2.3 versus
4.1; p , 0.001). For self-efficacy assessments (Table 2),
significant increases for all items (all p values , 0.001)

and for the overall scale score (means, 2.2 pre-course
versus 4.1 post-course; p , 0.001) were observed.

DISCUSSION
This study indicated that an online tobacco cessation

course had a positive impact on students’ self-reported
counseling ability and self-efficacy for assisting patients
with quitting. The results were similar to previous evalu-
ations of the Rx for Change classroom-based course, sup-
porting the use of an online platform for delivery of
tobacco education content in health professional curric-
ula.17-19 This vehicle for dissemination has enormous

Table 3. Final Course Evaluation in Online Tobacco Cessation Course (n 5 50)

Item Mean Score (SD)a

1. The syllabus was an accurate guide to course requirements. 4.7 (0.6)
2. Course procedures and deadlines were clearly explained. 4.7 (0.6)
3. The sequence of course content facilitated my learning. 4.6 (0.5)
4. The work required was appropriate for the credit offered. 3.8 (1.1)
5. The design/interactivity of this course is appropriate for Internet delivery. 4.6 (0.5)
6. The course uses technology in ways that helped my learning of concepts and principles. 4.3 (0.6)
7. Audio reception is of good quality. 4.4 (0.6)
8. The video is of good quality. 4.2 (0.8)
9. Internet interaction between students in the class is appropriate. 4.2 (0.7)

10. This course includes a sufficient number of practical exercises. 4.5 (0.5)
11. Course assignments were of definite instructional value. 4.4 (0.7)
12. Adequate time is provided for completing assignments. 4.5 (0.6)
13. The number of course assignments is reasonable. 4.2 (0.8)
14. The assigned readings significantly contribute to this course. 4.0 (0.8)
15. This course provided a meaningful learning experience. 4.6 (0.5)
16. I can apply the learning in this class to work in my future profession. 4.6 (0.8)
17. I would recommend this course to other students with career goals similar to mine. 4.4 (0.9)
18. These evaluation items let me appraise this course fully and fairly. 4.3 (0.7)
19. Overall, I would rate this course as: 55Excellent, 45Good, 35Fair, 25Poor, 15Very Poor 4.5 (0.6)
a Values are derived from 5-point scales ranging from 1 5 strongly disagree to 5 5 strongly agree.

Figure 3. Participants’ pretraining and posttraining self-ratings
for using the ‘‘5 A’s’’ Approach (ask, advise, assess, assist,
arrange)2 in an online tobacco cessation course (n 5 41).
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potential to reach a wide audience of health care profes-
sionals in training as well as licensed health professionals.

Brown and colleagues found that nontraditional stu-
dents’ knowledge of tobacco cessation significantly in-
creased following completion of an online tobacco
cessation module.21 In addition, during a 1-year follow-
up, these currently practicing pharmacists reported an in-
crease in the amount of tobacco counseling provided to
patients. Our study focused not on assessing knowledge
(a necessary but not sufficient factor predicting behavior
change) but on assessing self-efficacy for counseling,
which in our prior research has been shown to be a pri-
mary predictor of the number of patients counseled in
practice.26

The American Association of Colleges of Pharmacy
2004 Center for the Advancement of Pharmaceutical
Education (CAPE) Education Outcomes specified the
importance of training doctor of pharmacy students to
promote disease prevention,27 indicating a need for stu-
dents to understand tobacco dependence and treatment.
Availability of this course, which won the Purdue Univer-
sity Award for Excellence in Distance Learning in 2007,
provided pharmacy faculty with an additional resource
for achieving the targeted CAPE outcomes.

Ultimately, the desired outcome of the course was to
increase tobacco cessation counseling in clinical practice.
Because the students evaluated by Brown and colleagues
were currently practicing pharmacists, the impact of their
tobacco cessation module could be assessed readily. For
the student population in our study, assessment of practice
was more challenging, given that the students participat-
ing in this study would not enter practice for several years
following completion of the course. Published literature,
however, suggested that health care professionals who
receive training for tobacco cessation counseling demon-
strated increased delivery of tobacco cessation interven-
tions,28 and a 4-hour training of the Rx for Change
program for psychiatry medical residents resulted in
measureable changes in self-reported tobacco cessation
counseling behavior, validated through chart reviews.29

Increased training for health care professionals on
tobacco cessation will be pivotal to address the number
of patients needing this service, which emphasizes the
need to reduce barriers to inclusion of tobacco cessation
training in required coursework. Sixty-eight percent of
pharmacy faculty have identified lack of available curric-
ulum time as a very or extremely important barrier to
enhanced tobacco education.10 Incorporation of the Rx
for Change course into an online medium addressed this
barrier by providing asynchronous education while only
minimally increasing faculty course burden. Prior to dis-
semination of the Rx for Change program during a train-

the-trainer course, 50.5% of pharmacy faculty members
identified that they had received prior training for tobacco
cessation, and only 16.2% had training on teaching this
topic to students.20 The general lack of faculty training for
cessation, which likely is not unique to the pharmacy pro-
fession, provided a niche for this course—the online for-
mat provided a medium by which the course could be
shared with many health professional schools, reducing
the need for each school to employ an expert in tobacco
cessation. Future research should examine the feasibility
of implementing a shared course across universities and
should examine differences in outcomes for online versus
classroom implementation of the course content.

The results of this paper should be considered with
some limitations. Although the class size was large
enough to observe differences, a larger class size would
be more representative and the findings more likely con-
ducive to extrapolation. Some of the Purdue pharmacy
students already had participated in 7 to 8 hours of Rx
for Change training in their required coursework, and
their pretraining skills likely were higher as a result; how-
ever, this would yield an underestimation of the course’s
overall impact (ie, the pretraining vs. posttraining change
scores). Because the study surveys were anonymous, they
were not linkable to individual student performance data
(eg, grades for individual assignments or overall course
grades); therefore, results are limited because the extent to
which the course met each of its learning objectives could
not be estimated with objective measures. The course was
offered to students across health disciplines, although few
students from nursing and allied health programs en-
rolled; this may have been due to the nature of the elective
coursework and its integration with other curriculums.
Students participated in the course on an elective basis
and were likely more motivated to succeed in the course
than the general student population, and this also limits
extrapolation of the findings to other populations. The
course was modified yearly due to student feedback and
changes in clinical practice, which also may have influ-
enced results. Because student evaluations from the initial
course offering were included in the analysis, reported
counseling skills and self-efficacy may have had greater
increases if these students had been enrolled in later
course iterations.

SUMMARY
The Tobacco Dependence and Treatment for Health

Care Professionals course, an online course entirely de-
voted to treating tobacco use and dependence, was asso-
ciated with improved student-reported counseling ability
and self-efficacy. The innovative use of online content
was pivotal in providing students with an asynchronous
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learning environment enabling the development of the
desired student outcomes. Future research is needed to
demonstrate the impact of such a course on long-term
retention of material and skills, as well as its impact on
future patient outcomes.
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