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Purpose: Patients who use tobacco often are not provided evidence-based interventions because of barriers such as lack of time or expertise. Using a chronic disease model, we sought to improve delivery of
care with an innovative decision support tool and a tobacco use registry.
Methods: We designed and implemented a decision support tool in an academic family medicine
clinic. To assess barriers, we measured duration of visit and provider confidence (scale of 0 –10) in
prescribing cessation medications before and after the introduction of the tool. We examined fidelity
through daily counts of returned forms.
Results: No significant differences in mean office visit cycle times occurred for tobacco users (64.7 vs
63.1 minutes; P ⴝ .90) or between tobacco users and nontobacco users (63.1 vs 62.5 minutes; P ⴝ
1.00) before or after implementation of the decision support tool. Mean provider confidence in prescribing cessation medications increased significantly for nicotine inhalers (4.8 vs 6.4; P ⴝ .01), nicotine nasal spray (3.9 vs 5.5; P ⴝ .03) and combination nicotine replacement therapy (5.5 vs 6.2; P ⴝ
.05). Two years after implementation, 88% of forms were filled out and returned daily, and >2200 tobacco users have been entered into the registry.
Conclusions: The tobacco use decision support tool resulted in an increase in provider confidence in
prescribing cessation medications without lengthening the duration of patients’ visits, and the tool continues to be used routinely in the practice 2 years after introduction, indicating sustainability. The use
of a tobacco use registry and decision support tool aids in standardizing care and overcoming barriers
to cessation counseling. (J Am Board Fam Med 2015;28:214 –221.)
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Recent work suggests that tobacco use should be
viewed as a chronic illness, with a similar investment on the part of the clinician in long-term

This article was externally peer reviewed.
Submitted 10 April 2014; revised 8 October 2014; accepted 27 October 2014.
From the Department of Family Medicine, University of
North Carolina School of Medicine, Chapel Hill.
Funding: none.
Prior presentation: The work was presented at the Society
of Teachers of Family Medicine Practice Improvement
Conference, Greenville, SC (2012).
Conﬂict of interest: none declared.
Corresponding author: Dana Neutze, MD PhD, Department of Family Medicine, University of North Carolina
School of Medicine, 590 Manning Drive, Chapel Hill, NC
27599 (E-mail: dana_neutze@med.unc.edu).

See Related Article on Page
205.
214 JABFM March–April 2015

Vol. 28 No. 2

treatment.1,2 Indeed, with the implementation of
the Physician Quality Reporting System, physicians will not only report care for diseases such as
diabetes and congestive heart failure, they also will
be required to report screening and treatment for
tobacco use. Therefore, using a registry and/or a
clinical decision support tool to standardize patient
care around tobacco use is a natural extension of
treating chronic diseases.
To provide optimally effective tobacco use treatment in clinic settings, the United States Department of Health and Human Services recommends
the “5 As”: ask about tobacco use; advise cessation;
assess willingness to quit; assist in a quit attempt; and
arrange follow-up.3 A recent survey of health professionals found that while the great majority of
primary care providers reported asking whether a
patient smokes and advising quitting, signiﬁcantly
fewer providers reported assisting patients with
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veloped a tobacco use clinical decision support tool.
Although some EHRs have built-in clinical support
tools around tobacco use, as far as we are aware this
is the ﬁrst report of a comprehensive, evidencebased tobacco decision tool modeled after other
successful chronic disease registry models. This article addresses the design and implementation of
the decision support tool and accompanying registry, examining their effect on overcoming common
provider barriers, including lack of time and clinical
skills related to adequate tobacco use treatment.

Methods
Designing the Decision Support Tool
The tobacco use decision support tool, designed by
FMC physicians and an FMC tobacco treatment
specialist, was modeled on existing chronic disease
decision support tools (ie, congestive heart failure,
diabetes, coronary heart disease) already used
within the clinic. The individualized form, with the
patient’s biometrics, consists of 3 sections (see Appendix). The ﬁrst contains prepopulated data, listing
tobacco use status, patient-reported importance of
quitting score, and blood pressure measurements
from the previous 5 visits. The second section lists
medical assistant responsibilities: recording current
tobacco use status, number of cigarettes or amount
of other tobacco used per day; patient’s current
self-reported importance score for quitting and interest in quitting in the next 30 days; referrals
offered (ie, the onsite FMC Nicotine Dependence
Program [NDP] and QuitlineNC); and educational
materials given. Additional items in the second
section include the 2-item Patient Health Questionnaire depression screen, documentation of
pneumococcal vaccination administration, and,
for men ⬎65 years old, guideline-recommended
aortic aneurysm screening.13 The third section
contains a list of recommended services to
prompt clinicians, as well as a section for recording a quit date and any treatments offered (ie,
medication or counseling). The recommended
services box lists appropriate care steps in red
type. Once a particular step is marked as completed on the form, it no longer appears on subsequent printings. A reminder to code for counseling remains on the form in green type
indeﬁnitely. An accompanying reference sheet
lists initial doses of cessation medications.
We piloted the tobacco use decision support
tool with 1 of the 4 FMC clinical teams before
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quitting or arranging follow-up.4 Only two thirds
of providers discussed medications or reported
helping patients set a quit date, and only half reported referring patients to a cessation program or
providing materials about quit lines. A Center for
Disease Control and Prevention report looking at
96,232 outpatient visits of patients ⱖ18 years old
from 2005 to 2007 found even lower counseling
rates, with documented evidence of counseling
among patients using tobacco at 20.9% and cessation medication offers at 7.6%.5
Common barriers to addressing the 5 As on the
part of providers include lack of time, patient lack
of readiness to change, inadequate resources, language and culture barriers, patient nonadherence,
and inadequate clinical skills (eg, motivational interviewing, problem solving, awareness of pharmacology) for counseling about cessation.6,7 Effective
interventions need to address one or more of these
barriers. Studies of the adoption of other clinical
practice guidelines show that practitioner education alone does not lead to the successful adoption
of clinical practice guidelines.8 Workﬂow-focused
interventions, however, have been proven to increase successful adoption, even without concurrent provider education.9 One particularly effective
workﬂow-focused intervention, a clinical decision
support system, increased guideline-oriented care
in 14% to 68% of encounters.10 Moreover, when
this decision support tool is automatically integrated into clinician workﬂow, the implementation
of guidelines is improved by up to 75%.11
The current electronic health record (EHR)
used at the University of North Carolina (UNC)
records the ﬁrst 3 “As” of tobacco status in the vital
signs. Medical assistants ask whether the patient
uses tobacco, advise the patient to quit, and assess
whether the patient has plans for, or is interested
in, quitting tobacco use. Asking about tobacco use
as part of the vital sign assessment has signiﬁcantly
increased counseling to assist patient quit attempts.12
The UNC Family Medicine Center (FMC) currently has 17,200 empanelled patients, accounting
for 58,000 visits per year. Because of our high rates
of tobacco use documentation, we know that of this
number, ⬎3000 patients currently smoke or use
other tobacco products. To improve rates of addressing the fourth “A”—assisting with a quit attempt—in this large patient population, and in
preparation for patient-centered medical home certiﬁcation, an FMC quality improvement team de-

Implementation Barriers and Fidelity
To address concerns about common barriers,
namely, time and provider knowledge, we examined the duration of patient visits and provider
conﬁdence in prescribing cessation medications.
To assess the ﬁdelity of using the tobacco use
decision support tool, we measured the return rate
and documentation rate 2 years after implementation.
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Office Visit Cycle Times
We recorded ofﬁce visit cycle times, deﬁned as the
total time from a patient’s entry into the building
until they exit, for every patient visit in the Patient
Tracker module of the clinic’s scheduling system.
We compared the mean duration of an ofﬁce visit
between tobacco users and nontobacco users using
Student t tests for both before (May 2011 through
October 2011) and after (January 2011 through
June 2012) implementing the registry. In addition,
we compared the mean duration of a visit for tobacco users before and after the tool using the
Student t test. We excluded November and December 2011 from the analysis because only a portion of tobacco users were enrolled in the registry
at that time.
Provider Confidence
We e-mailed an invitation to participate in an online survey to all 60 providers (24 residents and 36
attendings) in the clinic before and after implementation of the tobacco use decision support tool to
assess their prescribing behavior and conﬁdence in
prescribing cessation medications. We compared
conﬁdence scores (using a scale of 0 to 10: 0 ⫽ not
at all, 10 ⫽ extremely conﬁdent) for providers who
answered surveys both before and after implementation of the tool with both 2-way analysis of variance and paired t tests. The UNC Institutional
Review Board approved this survey.
Continued Usage
We tracked the total number of both tobacco and
other chronic disease forms printed, returned, initialed, and with documented changes for 2 months
(September and October 2013), almost 2 years after
registry and decision support tool initiation, to determine continued ﬁdelity to the intervention. We
compared the percentage of returned forms for
patients with tobacco use versus those with other
chronic diseases using the Student t test. We calculated odds ratios for the likelihood of medical
assistants initialing the form compared with providers and for medical assistants noting new information compared with providers.

Results
The decision support tool was rolled out across all
4 clinic teams in November 2011 for patients already in the other chronic disease registries. In
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disseminating it to the entire practice; medical assistants and clinicians gave feedback on the ease of
use and workﬂow. We revised the form several
times based on these rapid-cycle Plan Do Study Act
trials. Once the tool was ready to be implemented
throughout the clinic, we held a 15-minute didactic
session during a regular monthly meeting for the
entire clinic. All providers and medical assistants
were taught how to use the tool and were able to
ask questions. The ﬁnal version of the decision
support tool with the accompanying pharmacology
reference is shown in the Appendix.
A subgroup of patients were initially entered
into the new tobacco use registry database. After it
was determined that data were being entered and
the system could support more patients, all patients
who met the criteria (ie, positive for current tobacco use on vital signs within the past year) were
entered into the registry. New patients continued
to be entered into the registry during the weekly
EHR system update.
The decision support tool forms were printed
out each evening based on the following day’s
schedule for continuity patients who currently use
tobacco. Forms were turned in each day, and updates were recorded into the registry database by a
staff member. Materials offered to patients included 1 of 2 self-management tools based on patient’s readiness to quit and a brochure describing
the services of the NDP. Fax referral forms for
QuitlineNC were prepopulated with the FMC
clinic name and contact information and placed in
every examination room. Medical assistants were
instructed to offer the patient a referral to QuitlineNC and to ﬁll out the form if the patient agreed.
Medical assistants were also instructed to ask patients whether they were willing to attend the NDP
and make the necessary referral. Physicians and
nurse practitioners also were able to make both of
these referrals if necessary after further discussion
with the patient.

Table 1. Confidence Levels Prescribing Cessation
Medications Before and After Implementation of the
Decision Support Tool

Visit Times
There was no difference in the mean duration of
the ofﬁce visit cycle times between tobacco users
and nontobacco users before or after implementation of the decision support tool (64.7 vs 62.79
minutes [P ⫽ 1.00] and 63.1 vs 62.5 minutes [P ⫽
1.00], respectively). Nor was there a difference in
the mean total visit time for tobacco users before
and after the tool (64.7 vs 62.7 minutes; P ⫽ .86).

Tobacco
Cessation
Medication
Prescribed, by
Physician

Provider Confidence
In total, 30 and 42 surveys were completed before
and after implementation of the tool, respectively
(response rate of 50% and 70%, respectively). For
both surveys 52% of respondents were residents.
Seventeen individuals completed both pre- and
postregistry surveys (Table 1). There was a significant increase in the mean conﬁdence of prescribing certain medications, including nicotine inhalers
(4.8 vs 6.4; P ⫽ .01), nicotine nasal spray (3.9 vs 5.5;
P ⫽ .03), and combination nicotine replacement
therapy (5.5 vs 6.2; P ⫽ .05), after the implementation of the tool and accompanying pharmacology
reference sheet. There was a trend toward an increase in conﬁdence when prescribing nicotine lozenges (5.7 vs 7.2; P ⫽ .06).
Continued Usage
Rates of return and actions taken on the forms are
listed in Table 2. Over the 2-month period, the
daily mean rate of tobacco use forms returned for
patients seen was 88% (range, 57–100%). This
was not signiﬁcantly different from the return of
the other chronic disease forms during the same
time period, which was 85% (range, 47–100%;
P ⫽ .33). Over 80% of returned forms were
initialed by either a medical assistant and/or a
provider to verify that he or she had reviewed the
form. There was no signiﬁcant difference in the
number of forms signed by medical assistants
versus providers (odds ratio [OR], 1.2; 95% conﬁdence interval [CI], 0.97–1.50). Almost three
fourths of returned forms showed an update (ie,
cigarettes per day, referral to QuitlineNC, counseling offered, medication offered). Medical assistants were signiﬁcantly more likely than providers to write new information on the form (OR,
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Nicotine gum
Resident
Faculty
Nicotine patch
Resident
Faculty
Nicotine lozenges
Resident
Faculty
Nicotine inhaler
Resident
Faculty
Nicotine spray
Resident
Faculty
Combination
NRT
Resident
Faculty
Wellbutrin
Resident
Faculty
Chantix
Resident
Faculty

Conﬁdence Levels
Before
After Before
Implementation Implementation
of the Decision of the Decision
P
Support Tool
Support Tool Value*
.19
7.0
7.4

7.8
8.8

7.0
8.7

8.2
8.8

5.8
5.7

7.4
7.7

4.9
4.8

5.9
7.2

4.0
3.9

4.6
6.8

.34

.06

.01

.03

.05
4.8
5.4

6.3
6.7

5.7
9.4

6.3
6.7

5.0
8.8

5.7
8.7

1.00

.76

*Paired t test by cessation method, resident and faculty combined.
NRT, nicotine replacement therapy.

3.26; 95% CI, 2.62– 4.04). Within the ﬁrst 2
years, ⬎2200 patients in the practice were entered into the tobacco use registry.

Discussion
The FMC has a history of using chronic disease
registries and clinical support tools to help in the
management of chronic diseases, including diabetes, congestive heart failure, and coronary artery disease. Therefore, we took a similar approach to coordinate care of patients who use
tobacco. We designed the tobacco use decision
support tool to increase offers of evidence-based
tobacco use treatment to patients. These included prompts to refer to the onsite NDP and
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December 2011 all patients with a current tobacco
use vital sign were added into the registry on a
rolling basis.

Daily Rate (%)

Tobacco use registry forms returned
Other chronic disease registry forms
returned
Tobacco use registry initialed by medical
assistant and/or provider
Tobacco use registry updated or changed

Mean

Range

88
85

57–100
47–100

82

58–100

73

40–100

the state telephone quit line, as well as to recommend counseling and medications. (For outcomes data for these measures, see the companion article in this issue.14)
The decision support tool has become a routine
part of the clinical workﬂow. Even after 2 years of
use, the great majority of our clinicians still use the
form on a daily basis. Not only are the majority of
forms initialed and returned, three-quarters contain new information that is subsequently entered
into the registry. It is reassuring to note that both
medical assistants and providers are continuing to
use the form.
The use of a clinical support tool helped to
address some of the common physician barriers to
care of patients who use tobacco: lack of time and
clinical skills in tobacco use treatment. Using the
tool did not lengthen the patients’ ofﬁce visit cycle
times; overall visit time was the same before and
after the intervention. We recognize that this measure includes more than just the time spent with the
provider, but we were unable to accurately record
the shorter interval. By having referrals, resources,
and a pharmacologic reference sheet readily available, less time is needed to coordinate these efforts.
Furthermore, we found an increase in conﬁdence in
using some of the cessation medications after implementation of the registry. It is hypothesized that
the pharmacologic reference sheet distributed with
all forms accounted for an increase in conﬁdence
scores regarding medication use, although additional training around the use of the decision support tool may have contributed to increased conﬁdence. The biggest changes in conﬁdence occurred
with less commonly used medications, suggesting
that some residents and faculty were perhaps previously unfamiliar with these evidence-based medications. Outcomes reported in the companion ar-
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ticle,14 based on a chart review, support the
hypothesis that providers actually increased the number of cessation prescriptions provided to patients.
Several limitations existed in this process. Initially, push-back from medical assistants and providers occurred because of concerns about having
an additional chronic disease form to complete during a patient visit (in addition to 3 others), creating
a sense of burden or overload. Yet we included
those most affected by the implementation, that is,
providers and medical assistants, in the Plan Do
Study Act cycles to create buy-in; we communicated changes during rapid cycle trials; and we
reduced the form’s complexity—all essential features to positively affect long-term change. We also
needed to coordinate all self-management tools and
QuitlineNC fax referrals on 4 different teams, using a
standardized approach throughout the clinic. Despite
these obstacles, the tobacco use decision support tool
is now a regular part of clinic workﬂow.
A ﬁnal observation is that our tobacco use decision support tool, like all our practice disease tools,
was built and remains housed outside of our practice’s EHR. This requires dedicated staff time to
enter the results of each visit. In our practice this
role is performed by a nonclinical chronic disease
manager, but it could also be done by any available
medical assistant. As health care moves toward a
new era of EHRs, decision support tools like the
one outlined in this article should be fully integrated into the EHR, enabling documentation and
coordination of services at ofﬁce visits, with individual provider feedback and without the need for
an external tool.
The associated tobacco use registry has the ability not only to longitudinally track the care a patient receives but also to query the registry to facilitate population health management. The full
capability of this feature, such as ensuring that all
our patients with tobacco use receive a pneumococcal vaccination, is the next intervention for our
team. We also will be incorporating lessons learned
from this tobacco use registry into the new EHR
being adopted by our health care system, tracking
long-term outcomes, including quit rates, and exploring the feasibility of adopting this tool in nonacademic settings.
The authors thank Todd Meath and Ashley Packett for help
with data collection and Jennifer Greyber for editorial assistance
with manuscript preparation. The Health-e-NC initiative of the
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Table 2. Mean Daily Rates of Registry Forms
Returned, Initialed, and Updated, September Through
October 2013
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