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Purpose: While the potential benefit of a chronic disease registry for tobacco use is great, outcome re-
ports have not been generated. We examined the effect of implementing a tobacco use registry, includ-
ing a decision support tool, on treatment outcomes within an academic family medicine clinic.

Methods: A chart review of 200 patients who smoked and attended the clinic before and after registry
implementation assessed the number of patients with clinic notes documenting (1) counseling for to-
bacco use, (2) recommendations for cessation medication, (3) a set quit date, (4) referrals to the on-
site Nicotine Dependence Program (NDP) and/or QuitlineNC, and (5) pneumococcal vaccine. Data from
the NDP, QuitlineNC, and clinic billing records before and after implementation compared the number
of clinic-generated QuitlineNC fax referrals, new scheduled appointments for the NDP, and visits coded
for tobacco counseling reimbursement.

Results: Significant increases in documentation occurred across most chart review variables. Signifi-
cant increases in the number of clinic-generated fax referrals to QuitlineNC (from 27 to 96), initial
scheduled appointments for the NDP (from 84 to 148), and coding for tobacco counseling (from 101 to
287) also occurred when compared with total patient visits during the same time periods. Patient atten-
dance at the NDP (52%) and acceptance of QuitlineNC services (31%) remained constant.

Conclusions: The tobacco use registry’s decision support tool increased evidenced-based tobacco use
treatment (referrals, medications, and counseling) for patients at an academic family medicine clinic. This
novel tool offers standardized care for all patients who use tobacco, ensuring improved access to effective
tobacco use counseling and medication treatments. (J Am Board Fam Med 2015;28:205–213.)
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Tobacco use remains the leading cause of prevent-
able disease and death in the United States, and
smoking accounts for nearly half a million prema-

ture deaths annually.1 Because tobacco abstinence
reduces tobacco-related morbidity and mortality,
treating tobacco use should be a key component of
providing high-quality health care to patients. Re-
search has demonstrated the critical importance of
the physician’s role in tobacco use treatment.2

Clinical practice guidelines recommend that to-
bacco use be addressed at each office visit with brief
interventions using the “5 As” (ask about tobacco
use; advise cessation; assess willingness to quit, assist
in a quit attempt; and arrange follow-up), combined
with offers of pharmacotherapy.3 Meta-analyses
have found that brief interventions double—and
the use of pharmacotherapy triples—a patient’s
chances of successfully quitting.3

Substantial progress has been made in tobacco
use treatment interventions (eg, quit lines, medica-
tions, and feedback systems). Unfortunately, rates
of counseling and offers of medication remain low.4
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Data from the 2005 to 2009 National Ambulatory
Medical Care Survey and National Health Inter-
view Survey indicate that, among patients who use
tobacco, only 20.9% received counseling and 7.6%
received cessation medication.5 Physician time con-
straints and insufficient knowledge are among the
most commonly cited barriers to providing tobacco
use treatment to patients.6 Workflow-focused inter-
ventions can improve the implementation of recom-
mendations with or without concurrent provider ed-
ucation interventions.7 One effective workflow-
focused intervention, a clinical decision support
tool, can increase guideline-oriented care for many
chronic conditions.8 If decision support tools are
automatically supplied to providers as part of clini-
cian workflow, guideline implementation can im-
prove �75%.9

Improvement in clinical outcomes and processes
of care has also been seen in studies that include the
use of disease registries for chronic disease man-
agement.10–12 With the adoption of quality im-
provement measures such as the electronic health
record (EHR), identifying and tracking specific dis-
eases and conditions within a clinic’s patient case-
load via a disease registry is becoming more feasi-
ble. While a meta-analysis of smoking cessation
treatments found that multicomponent interven-
tions, including screeners in the EHR, improve
smoking outcomes, none specifically used a tobacco
use registry.13 A tobacco use registry is thus a
promising option to ensure that comprehensive
structured care and coordinated counseling occur
for patients who use tobacco.

The University of North Carolina Family Med-
icine Center (FMC) has for many years successfully
used disease registries to support clinical decision
making for patients with diabetes, congestive heart
failure, and coronary artery disease. In the autumn
of 2011 the FMC initiated a tobacco use registry,
with the goal of standardizing evidence-based
treatment for tobacco use. The health care system
had already adopted several tobacco indicators as
part of the vital sign section of the EHR, including
current tobacco use, readiness to quit, and a re-
minder to advise those who use tobacco to quit.
The design of the new tobacco registry significantly
augmented the existing EHR by involving clinical
medical assistants and providers in all phases of
evidenced-based tobacco treatment, as well as vac-
cines and screenings recommended for this patient
population. This article describes the outcomes of

the FMC tobacco use registry, specifically those
related to the decision support tool that was gen-
erated with each visit. To our knowledge, this is the
first report of such a chronic disease decision sup-
port tool applied to tobacco use.

Methods
Registry Design and Implementation
Members of the FMC quality improvement team
created a tobacco use registry modeled on the clinic’s
existing chronic disease registries and the decision
support tools used at each patient visit. The to-
bacco use registry also aligned with the patient-
centered medical home (PCMH) level 3 require-
ments of assessment and treatment of behavioral
health conditions. Planning for the registry began
four months before implementation. The Novem-
ber 2011 roll-out included only patients who were
also part of the existing chronic disease registries;
by mid-December 2011 it included all patients with
a current tobacco use status during the past year.

The registry’s decision support tool form was
piloted with a team of providers (ie, resident and
attending physicians, nurse practitioners) and med-
ical assistants and went through 3 iterations based
on feedback received. Once implemented, it was
printed along with the other registry decision sup-
port tools each evening for the following day’s
patients (see Appendix). During patient visits, med-
ical assistants used the tool to assess the current
level of tobacco use and ask about quitting. If pa-
tients expressed readiness to quit, they were offered
a referral to the onsite Nicotine Dependence Pro-
gram (NDP) and to the North Carolina quit line
(QuitlineNC), and they could choose to use one,
both, or neither. If patients were not ready to quit,
medical assistants gave patients a self-management
tool to help identify triggers and motivators and
provide resources. For male patients ages 65 to 75,
a box appeared to record the date of abdominal
aortic aneurysm screening or was blank to remind
medical assistants to recommend screening to pa-
tients.15 Medical assistants also were instructed to
record the date of the most recent pneumococcal
vaccine, which is recommended for patients older
than 19 who currently smoke, as well as for all
patients age 65 or older.16 Providers used the infor-
mation obtained by the medical assistants and a list of
prompts for recommended services (ie, fax referral to
QuitlineNC, referral to NDP, offer medication, pro-
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vide self-management support, pneumococcal vac-
cine, 2-item Patient Health Questionnaire depression
screen, aortic aneurysm screen) to guide their advice
to patients and to develop an appropriate treatment
plan that included counseling and pharmacotherapy.
Once these actions were satisfied by checking boxes
or adding dates on the part of the medical assistant
and/or the provider, the recommended services were
removed from the printed decision support tool at
successive visits.17

Chart Review
The chart review included patients whose vital
signs indicated current tobacco use for visits both
before and after implementation of the registry.
We obtained a list of all patients in the tobacco
registry who attended the clinic from December
15, 2011, through March 31, 2012, and matched it
with a list of patient visits in the year preceding
registry implementation (November 1, 2010,
through October 31, 2011). We selected the
3-month time frame after implementation as an
adequate time to evaluate the initial impact of the
registry, as well as provide sufficient patient visits
for randomization. We excluded pediatric patients
�18 years of age. Of the 759 patients who attended
the clinic in the 2 time periods, 200 were selected
for study inclusion by choosing every third patient
on the list. This represented over a quarter of the
eligible population. Limited resources and time
prohibited a chart review of all eligible patients.

In each patient chart in the EHR, we looked at
the last visit before implementation of the tobacco
use registry and the first visit after implementation.
For both visits we assessed the following: counsel-
ing for cessation, cessation medications recom-
mended and/or prescribed, establishment of a quit
date, referral to QuitlineNC, referral to NDP, and
evidence of new pneumococcal vaccination. These
data reflect only the reports of providers through
clinic notes and medication lists, except for the
pneumococcal vaccine, which may have been en-
tered into the EHR by medical assistants. While
referral to the NDP and QuitlineNC may have
been offered and checked on the registry form by
the medical assistant, only the provider’s note is
counted in this analysis. The University of North
Carolina Institutional Review Board approved the
chart review study.

Other Data Sources
We used the following data sources to evaluate
initial outcomes, looking at the 6 months before
implementation (May–October 2011) and the first
full 6 months after implementation (January–June
2012) to give sufficient time for comparing and
analyzing trends.

QuitlineNC Reports
We used QuitlineNC’s Fax Referral Report to val-
idate the FMC count of clinic-generated fax refer-
rals, using completed fax referrals as the final num-
ber. The report also gives the number of patients
who accepted services.

NDP Database
While the chart audit documents referral, the NDP
database shows the number of patients who were
scheduled to attend and who actually attended the
NDP clinic. It also records referral source; services
are not limited to FMC patients.

Billing Database
Our clinic business administrator developed a
monthly report from the health care system’s Busi-
ness Objects database. This included all visits to the
FMC with 99406, 99407, G0436, or G0437 to-
bacco counseling codes billed. In addition, the ad-
ministrator ran reports on the total number of
patient visits to FMC providers during the time
periods before and after registry implementation.

Data Analysis
We analyzed data from the chart audit with the
McNemar test using STATA software version 12
(StataCorp, College Station, TX). We used the Z
test of proportions to compare the total number of
QuitlineNC fax referrals, first-time NDP sched-
uled appointments, and use of prevention billing
codes in the 6-month periods before and after the
intervention with overall clinic visits. We used de-
scriptive statistics to compare the rate of Quitlin-
eNC services accepted, the number and percentage
of patients scheduled at the NDP by referral
source, and the rate of attendance at the NDP.

Results
Chart Review
Compared with all FMC patients who smoked, the
study population was similar in race and sex but was
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slightly older (Table 1). A total of 70 of 78 primary
care providers (89.7%) are represented in the chart
audit, of whom 47.1% were attending physicians,
44.3% were resident physicians, and 8.6% were
nurse practitioners. Unique patients seen per pro-
vider averaged 4.3 (range, 1–18), with 98 patients
(49.0%) seeing the same provider in both time
periods. Between both visits, 131 of the 200 pa-
tients (65.5%) had at least 1 visit note documenting
counseling for tobacco use.

The chart review showed that significant in-
creases in counseling occurred, as documented by
the provider in the clinic note. This was true for
both attending and resident physicians (P � .05).
Prescription of cessation medications, the patient
setting a quit date, and offers of referral to both the
NDP and QuitlineNC also increased significantly
(Figure 1). There was no significant difference in
the percentage of patients who received pneumo-
coccal vaccination.

Other Data Sources
During the two 6-month time periods, the total
number of visits to the FMC increased from 18,655
to 19,613 (5.1%).

Fax Referrals to QuitlineNC
There was a significant increase in the number of
clinic-generated fax referrals to QuitlineNC, from
27 in the 6 months before implementation of the

registry to 96 in the 6 months following implemen-
tation (Figure 2). Once the patient was contacted by
the quit line, the acceptance rate for QuitlineNC
services remained constant at 31.0% before and after
implementation of the registry decision support tool.

Patients Scheduled at the Specialty Clinic
The number of scheduled first-time visits to the
NDP increased significantly after implementation
of the registry decision support tool, from 84 in the
6 months before registry implementation to 148 in
the 6 months following implementation (Figure 2).
These numbers include referrals by FMC provid-
ers, referrals by non-FMC providers, and patients
who self-refer. However, the percentage of patients
scheduled who were referred by FMC staff and
providers increased from 57.6% to 75.3% in the

Figure 1. Percentage change in quality measures
between the last visit before and the first visit after
registry implementation (n � 200). *P < .001, **P <
.05, McNemar paired testing. NDP, Nicotine
Dependence Program.
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Figure 2. Number of fax referrals, appointments
scheduled for the nicotine dependence program
(NDP), and visits with billing codes for tobacco
counseling 6 months before and 6 months after
implementation of the tobacco use registry. *P < .001.
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Table 1. Demographics of Patients Represented in
Chart Review (n � 200)

Patient Demographics

Mean age, years (range) 47 (19–90)
Sex

Female 104 (52)
Male 96 (48)

Race
White 126 (63)
African American 69 (34.5)
Hispanic/other 5 (2.5)

Insurance
Medicare 33 (16.5)
Medicaid 61 (30.5)
Private 69 (34.5)
No insurance 37 (18.5)

Chronic disease (diabetes, coronary heart disease,
and/or congestive heart failure)

56 (28)

Data are n (%) unless otherwise indicated.
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two 6-month time periods; referrals from non-
FMC health care providers decreased from 40.0%
to 10.9% of all scheduled visits, self-referral re-
mained constant at 1.3%, and those whose source
of referral was unknown increased from 1.5% to
1.75%. When compared with the total of all other
referral sources, FMC referrals increased signifi-
cantly (P � .01). The percentage of patients who
were scheduled and who actually attended NDP
remained approximately 52% during the 2 time
periods.

Coding for Counseling
Use of tobacco prevention counseling billing codes
(for services longer than 3 minutes) significantly
increased from 101 in the 6 months before the
registry to 287 in the 6 months after implementa-
tion of the registry (Figure 2).

Discussion
To our knowledge, this study represents the first
evaluation of a tobacco use registry used in a fash-
ion similar to other chronic disease registries and
reporting positive provider behaviors. Multiple
corroborating pieces of evidence demonstrate that
the use of the tobacco use registry decision support
tool resulted in significant changes (a 2- to 4-fold
increase) in the adoption of evidenced-based to-
bacco use treatments (counseling and pharmaco-
therapy). In many cases these increases are far be-
yond those achieved with other system-based
interventions.18 While others have reported the
impact of different delivery modes in the provision
of the 5 As in the primary care setting, the studies
have not included the application of a chronic dis-
ease registry or the use of broad measures associ-
ated with tobacco use, such as pneumococcal vac-
cine.13 Our tobacco registry form included
depression screening prompts, which also were in-
cluded in the other chronic disease registries.14 We
have not reported on this variable because we could
not examine individual contributions from this reg-
istry.

Pharmacotherapy increases that occurred after
implementation of our tobacco disease registry are
particularly noteworthy; medication use in most
studies is often �10% and not consistent with rec-
ommendations.19 In the 6 months before registry
implementation rates of medication offered to pa-
tients based on the chart review reflected the na-

tional averages reported in the National Ambula-
tory Medical Care Survey.5 By doubling those rates
in such a short time frame, our patients benefited
from receiving a support that could double or triple
their chances of quitting.3 We believe that the
information in the tobacco use registry decision
support tool on appropriate dosing and medication
guidelines may have contributed to providers hav-
ing easier access to and reminders about the 7 US
Food and Drug Administration–approved cessation
medications.17

The FMC tobacco use disease registry incorpo-
rated a team approach (eg, including medical assis-
tants in the decision support tool process). Studies
show that advice from multiple providers increases
quit attempts.20 An approach that engages medical
assistants in providing evidence-based care and ini-
tiating discussions that can be continued by provid-
ers make the patient-centered model more sustain-
able. This registry also fits the model of behavioral
health interventions for substance use disorders:
Screening, Brief Intervention, Referral to Treat-
ment (SBIRT), which is similar to the 5 As. Inte-
grating behavioral health into primary care is a
hallmark of the PCMH.21 A tobacco use disease
registry can standardize and help distribute self-
management materials so that all patients who use
tobacco have good access to these resources. We
noted that about a third of those receiving Quitli-
neNC fax referrals accepted services, and a little
over half of those who were scheduled at the NDP
actually attended. This is related to a conceptual
model whereby the total number of patients receiv-
ing services increases by identifying those who have
not received appropriate counseling and referral,
even if the percentage following through does not
change.22

The increased coding for tobacco cessation
counseling had a positive benefit on clinical reve-
nue. The 161.0% increase in clinic revenue was a
truly positive practice benefit. While this was not
the primary incentive for providers to offer coun-
seling, it does contribute to clinic operational costs.
Both the clinic and individual providers received
increased reimbursements for meeting PCMH and
meaningful use goals (to which counseling for to-
bacco use contributes)—higher incentives than the
prevention codes alone allowed.

There was no significant increase in pneumo-
coccal vaccination rates. This may have been due to
a lack of a standing order for the medical assistants
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to administer the vaccine. It may also not reflect
true offers of the vaccine because we were unable to
count in the chart audit patients who declined to
receive the vaccine. We subsequently adopted a
standing order for administration of the vaccine,
and future evaluations will determine whether rates
improve.

The question of sustainability, important in all
quality improvement trials, was not addressed be-
cause we lacked funding to look at longer-term
outcomes. We might expect that the rates of refer-
ral to the quit line and the onsite program might
decrease because a majority of patients who smoke
are reached during the year. A year after initiation,
however, the use and return of registry forms con-
tinued to be high.17

Limitations
Several limitations to this data exist. First, a chart
review does not capture the longitudinal nature of
caring for a patient who uses tobacco. For example,
interventions may have taken place during any of
the visits other than the visits specifically reviewed
for this study. While this may have skewed the data
in either direction, it is unlikely to be a major
contributor given that many of these patients were
seen only twice during the time period studied.
The applicability and generalizability of the results
should take this into consideration. It may also be
true that the documentation results do not reflect
actual increased counseling, but rather that the
registry triggered increased documentation. How-
ever, multiple process indicators and outcomes (eg,
fax referrals, pharmacotherapy, referrals to cessa-
tion program) support the impact of the interven-
tion.

This study did not report quit rates. Patient
visits do not follow set time frames, for example, 3,
6, 12 months, which would allow for consistent
measurement. Moreover, the research on cessation
strongly indicates that counseling and pharmaco-
therapy lead to increased quit attempts, increased
quit rates, and sustained cessation. Finally, we fo-
cused on provider behavior and the provision of
evidence-based care.

Costs of developing the registry database com-
ponents were not factored into the outcomes, and
these costs included hiring an outside information
technology consultant, as well as increasing the
workload of the administrative assistant who en-
tered the data from the decision support tools into

the chronic disease registry database on a daily
basis. For smaller clinics, these costs might be pro-
hibitive, although costs should be weighed against
not only the reimbursement from actual counseling
but also the increased revenue from meeting
PCMH and meaningful use measures. The in-
creased use of EHRs with functionality that incor-
porates aspects of this tobacco disease registry may
require less initial start-up costs (ie, information
technology support). Our work should also help to
inform data fields to include in new EHRs, as well
as options for reports. Finally, the sampling size
was too small to determine whether changes in
rates of abdominal aortic aneurysm screening oc-
curred.

Future Studies
Futures studies could examine the cost versus the
benefits of a tobacco use registry, the feasibility of
using this tool or a similar one in a nonacademic
clinic setting, how a patient care registry can also
serve as a longitudinal database for quitting out-
comes, and whether this type of registry can pro-
vide a vehicle for enrolling patients in clinical trials
or research studies. We plan to use information
from the registry database to communicate with
patients in need of pneumococcal vaccination. We
also are looking at adding to our registry forms the
recent recommendations for computed tomogra-
phy lung cancer screening by the US Preventive
Services Task Force.

The authors thank Todd Meath, Kevin Tate, and James Garner
for data collection and Jennifer Greyber for editorial assistance.
In addition, the authors thank the Health-e-NC initiative of the
University Cancer Research Fund at the University of North
Carolina for financial support for manuscript preparation.
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