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Background. The Agency for Healthcare Research
and Quality Smoking Cessation Practice Guideline
recommends systematic assessment of smoking status
and counseling of smokers at every visit, but the ac-
tual effectiveness of the guideline in primary care
practice is unknown.

Methods. We conducted a nonrandomized, con-
trolled before–after trial of a guideline-derived inter-
vention that includes routine identification and brief
counseling of smokers by nurses and medical assis-
tants, coupled with free nicotine replacement therapy
(NRT) and telephone counseling of those smokers who
are willing to make a quit attempt, and feedback on
performance of guideline-recommended activities.
The intervention was pilot tested at 1 family practice
(FP) clinic over a 2-month period; patterns of usual
care were observed concurrently at four control FP
clinics. We obtained exit interviews of 651 consecutive
adult smokers who presented for routine, nonemer-
gency care. Abstinence (7-day point prevalence) was

1 This study was funded by a Preventive Oncology Academic
Award from the National Cancer Institute (K07-CA78540), with
additional support from the University of Wisconsin Comprehensive
Cancer Center and the University of Wisconsin Medical School. This
project was initiated by and the data were analyzed by the investi-
gator.

2 Presented at the Society for General Internal Medicine Annual
Meeting, San Diego, CA, on May 4, 2001.

3 To whom correspondence and reprint requests should be ad-
dressed at WARF Building, Room 707, 610 Walnut Street, Madison,
WI 53705. Fax: (608) 263-2820. E-mail: dak@medicine.wisc.edu.

4 Participating clinics in the AHRQ Smoking Cessation Guideline
Study Group were Fort Atkinson Medical Clinic, Fort Atkinson, WI;
Medical Associates of Beaver Dam, Beaver Dam, WI; The Monroe
Clinic, Monroe, WI; Family Practice Associates, Dodgeville, WI; UW
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determined by telephone interview during 6-month
follow-up.

Results. Concordance with guidelines was signifi-
cantly greater for all recommended actions at the test
site during the intervention versus baseline (P < 0.05).
Significantly more intervention versus baseline pa-
tients at the test site reported abstinence at 2-month
follow-up (21 vs. 4%, P � 0.0004), and more patients
tended to be abstinent at 6-month follow-up (21 vs.
11%, P � 0.08). No significant differences in 2- or
6-month quit rates between intervention and baseline
patients were observed at the control sites.

Conclusions. Implementation of a guideline-driven
smoking cessation intervention that focuses primarily
on smokers who are interested in making a quit at-
tempt is associated with increased abstinence in pri-
mary care practice. © 2002 American Health Foundation and Elsevier

Science (USA)
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BACKGROUND

Based on an extensive literature review and rigorous
meta-analyses of various smoking cessation interven-
tions, the Agency for Healthcare Research and Quality
(AHRQ) Smoking Cessation Practice Guideline recom-
mends the systematic assessment of smoking status
and counseling of smokers at every visit [1]. National
data, however, suggest that most smokers are not ad-
vised and assisted with cessation in a given visit with
a clinician [2–4]. In one recent study, 60% of general
practitioners felt that discussing smoking cessation
with all presenting smokers was not an appropriate
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use of time [5].
While many of the specific intervention components
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line have been demonstrated to be efficacious in ran-
domized controlled trials, there is little experimental
evidence on the actual effectiveness of the guideline in
primary care practice. Thus, the aim of this controlled
trial is to determine the effectiveness of a comprehen-
sive intervention that emphasizes the involvement of
intake clinicians, including medical assistants and
nurses, on smoking cessation rates and incorporates
system changes recommended by the original 1996
guideline and the recently updated version.

METHODS

Study Design

We conducted a controlled, before–after trial of the
AHRQ Smoking Cessation Guideline intervention ver-
sus usual care [6]. The purpose of the current trial was
to pilot test the guideline intervention at a single clinic
prior to the start of a randomized trial of the AHRQ
guideline involving eight clinics. During the study pe-
riod of the current trial, there were four “usual care”
sites and one test site. In both arms of the trial, pa-
tients were enrolled across two study periods: (a) base-
line period (August 1999 to January 2000) and (b)
intervention period (February to March 2000). All pa-
tients were followed prospectively for 6 months. We
contrast the change in performance of guideline-
recommended actions and smoking cessation rates
during the baseline and intervention periods at the test
site to that observed for patients enrolled at the four
usual care sites. As a variety of statewide initiatives
pertaining to tobacco control were in the process of
being implemented during the study period, a control
arm was essential to account for the presence of secular
trends in smoking cessation during the study period.

Study Sites

We worked with local and regional clinic organiza-
tions and the Wisconsin Research Network [7] to iden-
tify potentially eligible community-based clinics for
this study. Eligible clinics met the following criteria:
(a) at least five full-time physicians or mid-level clini-
cians (physician assistant or nurse practitioner), (b)
assignment of intake clinicians to specific physicians or
mid-level clinicians (with minimal crossover), (c) ab-
sence of an on-site, nurse-based smoking cessation pro-
gram during the study period, (d) no recent participa-
tion in a smoking cessation trial or prevention trial
which addressed smoking cessation (within 2 years
prior to the start date of the trial), (e) absence of resi-
dency training program, and (f) location within a 60-mi
radius of Madison, Wisconsin.

Of the 12 eligible clinics that agreed to an initial
meeting and presentation, 9 of 12 agreed to participate.
At one of the 9 sites, major clinic reorganization was
planned during the latter half of the main trial; this

site agreed to serve as a pilot site to pretest the study
intervention. We also obtained the cooperation of local
health plans to refrain from disseminating other smok-
ing cessation programs at participating clinics during
the study period.

Intake Clinicians

Sixty-six percent of the intake clinicians at the test
site were registered nurses (RNs) or licensed practical
nurses (LPNs), whereas 34% were medical assistants
(MAs). Of the intake clinicians at the control sites, 69%
were RNs or LPNs and 31% were MAs.

Patient Inclusion Criteria

We enrolled consecutive adult patients who (a)
smoked at least one cigarette daily (on average), (b)
were at least 18 years old, (c) had an appointment with
a physician or mid-level clinician for routine, nonemer-
gency care, and (d) were willing to complete a brief exit
interview. We included patients who were willing to be
contacted by telephone in the longitudinal portion of
this study.

Clinic Intervention

We worked with a designated physician and nursing
facilitator at the test site to implement the guideline
intervention. The medical facilitator was also invited
to the tutorial session to emphasize its importance.
Based on social marketing principles [8], the interven-
tion was designed to be easy for clinic staff to imple-
ment and responsive to the needs of patients (as well as
convenient). It included the following specific compo-
nents (Table 1):

Tutorial. Over a 1-h session, intake clinicians were
trained in the use of a guideline algorithm to stratify
patients according to their readiness to make a quit
attempt (Fig. 1) [1,9]. Clinicians were instructed to
provide a brief cessation message to all smokers at
every visit and were trained by using role-play to dem-
onstrate counseling techniques for hypothetical pa-
tients at varying stages of readiness to change [10].
Because of the need to keep the intervention brief, we
designed the brief counseling to be conducted within a
2- to 3-min intake encounter [11].

Real-time reminder. A modified vital signs stamp
was applied to the progress notes for adult patients
seen during the intervention period and was designed
to remind the intake clinician to ask those questions
required for stratification of smokers and to offer each
smoker stage-specific cessation advice (Fig. 2).

Pharmacotherapy and self-help material. Those pa-
tients who were willing to set a quit date within 30
days of the clinic visit were also offered an 8-week
supply of transdermal nicotine patches (Nicoderm CQ)
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and proactive telephone counseling by a trained cessa-
tion counselor (who was also available by toll-free num-
ber for questions or concerns related to quitting smok-
ing). Only those patients who smoked �10 cigarettes
per day (on average) were provided with transdermal
nicotine [1]. Each intake clinician was provided with a
supply of patient self-help material (AHRQ pamphlet
entitled “You can quit smoking”) for distribution to
patients who expressed an interest in quitting smok-
ing.

Telephone counseling. Contact information for all
patients who were determined to be eligible for tele-
phone counseling was recorded by intake clinicians and
was faxed daily to the coordinating center, where the

cessation counselor telephoned the patient just prior to
and approximately 1 week after the scheduled quit
date. The timing of telephone contacts was based on
the observation that the risk of relapse in smoking
cessation is greatest within the 1–2 weeks after quit-
ting [12,13]. The effectiveness of telephone counseling
has been demonstrated in previous investigations
[14,15].

During the initial session, which typically lasted
20–30 min, the following items were discussed: (a) the
patient’s smoking history, prior quit attempts, and rea-
sons for quitting; (b) preparations for quitting; (c) cop-
ing with nicotine withdrawal symptoms; and (d)
problem-solving skills (e.g., dealing with urges to

FIG. 1. Guideline algorithm for smoking cessation brief assessment and counseling.

TABLE 1

Implementation of Recommended Smoking Cessation Actions by Clinic Support Staff and Research Personnel

Clinic support staff Research team

1. Ask and document smoking status at every nonemergency visit Provide vital signs stamps for all charts of adults
2. Offer brief counseling message for all smokersa Be available to smokers for additional telephone counseling

as needed
3. Identify patients willing to quit on vital signs stamp
4. Offer additional support for patients who are willing to quit:

(a) Assist patients in setting a quit date Call all patients with set plans to quit just prior to and 1
week after quit date

(b) Provide voucher for free transdermal nicotine Provide free transdermal nicotine and advise on its
appropriate use at end of clinic visit

(c) Provide supplementary materialb Ensure that adequate supplementary materials are available
and readily accessible

a For example: “As your nurse, I need you to know that the best thing you can do for your health is to stop smoking, and I would advise
you to stop as soon as possible. I know it can be hard and many patients try several times before they can finally make it.”

b Includes smoking cessation pamphlet and business card of the telephone counselor.
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smoke and high-risk situations) [16]. During the
follow-up session, which typically lasted 10–15 min,
the following items were reviewed: (a) events over the
preceding week pertinent to cessation, including any
“slips” that may have occurred; (b) any adverse effects
possibly related to transdermal nicotine; and (c) spe-
cific concerns raised by the patient (e.g., weight gain,
mood disturbance).

Feedback to intake clinicians. Baseline and interim
data on the performance of guideline-recommended ac-
tivities by clinic staff at the test site were presented. In
addition to group feedback, we provided confidential
individual feedback on performance for each intake
clinician.

Usual Care

Staff at usual care sites were provided with general
information about the AHRQ guideline evaluation trial
but did not receive any specific training or additional
resources for implementing the guideline. Identifica-
tion and brief counseling of smokers was performed at
the discretion of the clinic staff.

Data Collection Procedures

Exit interviews. Study personnel performed exit in-
terviews of all consecutive patients who met with a
physician (or mid-level clinician) to determine the im-
pact of the intervention on performance of guideline-
recommended activities. Eligible patients were asked
questions regarding smoking and cessation counseling;
at the conclusion of the exit interview, identified smok-
ers were notified that they would be asked about their
smoking habit during the follow-up phase of the study.

Self-reported smoking behavior at follow-up. After
the initial exit interview, study personnel who were not
involved in telephone counseling interviewed patients
by telephone to ascertain current smoking status and
quit attempts at 2 and 6 months following enrollment.
In addition, we asked patients who reported abstinence
to indicate the date of the last cigarette smoked and
any quit attempts they had made since the previous

contact. Utilizing an algorithm for telephone follow-up
similar to that used in the Doctors Helping Smokers
trial [17], repeated attempts were made until success-
ful contact had been established. Patients who were
not successfully contacted by telephone had a follow-up
survey (with self-addressed stamped envelope) sent to
their home. If these measures failed, the patient was
considered lost to follow-up.

We asked patients at 2 and 6 months following en-
rollment about their smoking over 7 days prior to the
interview (point prevalence). The advantages of a point
prevalence measure of short duration are its increased
sensitivity to early effects of an intervention and its
recognition of the dynamic process of quitting (i.e.,
multiple relapses may occur before an eventual quit); a
disadvantage of this measure is that some patients
who are counted as former tobacco users at one point in
time will be current tobacco users at the next point in
time [18]. Estimates of self-reported abstinence are
conservative, as we assumed that all patients who
could not be reached at follow-up were smokers.

Data management. All exit interview and tele-
phone follow-up data were checked for missing, incom-
plete, or illogical entries and were entered into a Mi-
crosoft Access database. Errors were checked against
the original case report forms and were corrected in the
database.

Institutional approval. This project was approved
by the University of Wisconsin Institutional Research
Board.

Statistical Analysis

The primary outcomes of this study are the perfor-
mance of recommended smoking cessation activities
and self-reported quit rates. Continuous abstinence
was defined based on self-report of abstinence at 2 and
6 months, plus no evidence of smoking between 2 and
6 months. Patients at the test site who were initially
interviewed during the baseline period and were later
reinterviewed at the time of a subsequent clinic visit
during the intervention period were handled as inter-

FIG. 2. Modified vital signs stamp.
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vention patients (data obtained for these 17 patients
during the baseline period were dropped from the anal-
ysis). Differences in the distribution of patient charac-
teristics between the baseline and intervention sam-
ples were tested using the Pearson �2 test for
categorical variables and Student’s t test for continu-
ous variables; the Wilcoxon rank sum test was used for
variables with highly skewed distributions.

By using logistic regression modeling, we also report
the effect of the intervention on smoking cessation
rates as an odds ratio (with the corresponding 95%
confidence interval), after adjustment for several de-
mographic and clinical variables that have been asso-
ciated with smoking cessation in the medical literature
(age, gender, education, daily cigarette consumption,
self-rated health, alcohol use, presence of another
smoker in the household, and prior advice to stop
smoking in the past year). As cessation rates for indi-
vidual patients are naturally grouped under individual
intake clinicians, we constructed hierarchical logistic
regression models to account for the nested structure of
the data (see Appendix) [19]. For this analysis, we used
MLwiN software [20].

RESULTS

A summary of recruitment and subsequent follow-up
of enrolled patients is shown in Table 2. Exit interview-
ees who refused follow-up (n � 27) were less likely to
have a plan to quit smoking in the next six months (22
vs. 53%) and were less likely to have consumed alcohol
in the prior 3 months (48 vs. 69%). Of those patients
who completed the exit interview and agreed to partic-
ipate in follow-up, 91 and 92% of patients at the
test site completed follow-up at 6 months during
the baseline and intervention periods, respectively;
follow-up was similar in the control arm (88 and 89%,
respectively). The remaining patients were either lost
to follow-up or withdrew participation during the
follow-up period. Comparison of baseline and interven-

tion smokers demonstrated no statistically significant
differences, with the exception that more control pa-
tients had used alcohol within the prior 3 months dur-
ing the intervention versus baseline periods (Table 3).

The proportion of patients at the test site who re-
ceived guideline-recommended actions during the
baseline and intervention periods is shown in Table
4. Significant increases in performance across all
guideline-recommended actions were observed. With
regard to identification of smokers, clinic staff were
performing at a very high level at baseline, as smoking
status was already being assessed routinely in a high
proportion of office visits. The observed increase in
performance of guideline-recommended actions was
specifically attributable to the enhanced involvement
of intake clinicians in tobacco use screening and brief
counseling. Significant increases in performance be-
tween baseline and intervention periods were also
noted at control sites for the following actions: (a) ask-
ing about willingness to quit, (b) advising patients to
stop smoking, and (c) discussing pharmacotherapy (Ta-
ble 4); these increases were smaller in magnitude than
those observed at the test site.

The gains in performance of guideline-recommended
actions at the test site translated into improved smok-
ing cessation outcomes over the short term. At the test
site, 14% more patients enrolled during the interven-
tion period reported having made a quit attempt dur-
ing 6-month follow-up, compared to those enrolled dur-
ing the baseline period (60 vs. 46%, adjusted OR � 1.8,
P � 0.03); no significant change was noted at the con-
trol sites (47 vs. 43% for intervention and baseline
periods, respectively). Similarly, 17% more patients
enrolled during the intervention period reported absti-
nence from smoking at 2 month follow-up, compared to
those patients enrolled during the baseline period (21
vs. 4%, adjusted OR � 6.2, P � 0.0004) (Table 5). At the
control sites, there was no significant difference in the
proportion of patients who made a quit attempt or in

TABLE 2

Recruitment and Follow-Up of Patients in the Baseline and Intervention Periodsa

Pilot intervention site Control sites

Baseline
period

Intervention
period

Baseline
period

Intervention
period

No. of patients screened 859 666 1402 346
Smokers who completed exit interview, n (% of those screened) 150 (17) 132 (20) 302 (22) 67 (19)
Smokers who agreed to follow-up, n (% of exit interviewees) 139 (93) 130 (98) 291 (96) 64 (96)

Number who completed 2-month follow-up (%) 110 (90)b 123 (95) 255 (88) 61 (95)
Number who completed 6-month follow-up (%) 107 (91)b 120 (92) 256 (88) 57 (89)
a The study intervention was designed to last 6–8 weeks and required continuous staffing by a research interviewer; a second research

interviewer rotated through the four usual care sites during the intervention period. The shorter duration of the intervention period and
staffing constraints led to fewer patients being enrolled at usual care sites during this period (compared to the number enrolled during the
baseline period).

b Based on denominator of 122 smokers who had not crossed over from the baseline to the intervention cohort (see text).
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2-month quit rates during the two periods (3 vs. 4%,
adjusted OR � 0.6, P � 0.50).

At 6-month follow-up, however, the quit rates be-
tween test and control sites tended to converge (Table
5). At the test site, 10% more patients enrolled during
the intervention period reported abstinence from
smoking, compared to those enrolled during the base-
line period (21 vs. 11%, adjusted OR � 1.9, P � 0.08);
there was also a trend toward higher continuous absti-
nence during the intervention period (10 vs. 2%, P �
0.13). At the control sites, 5% more patients enrolled
during the intervention period reported abstinence
from smoking, compared to those enrolled during the
baseline period (13 vs. 8%, adjusted OR � 2.0, P �
0.17); continuous abstinence remained similar during
both periods (3 vs. 2%, P � 0.72). Of note, the between-
clinician variance in quit rates was not statistically
significant at either the test or the control sites, al-
though the number of clinicians was relatively small.

To explore whether the effects of the intervention
were consistent across light (�10 cigarettes per day
(cpd)), moderate (10–20 cpd), and heavy (�20 cpd)
smokers, we performed a subgroup analysis of cessa-
tion rates across these categories (Table 5). For light

smokers at the test site, there was a trend toward
increased quit rates in the intervention versus baseline
periods; however, similar trends were observed across
these periods at the control sites. A significantly higher
proportion of moderate smokers reported abstinence at
2-month follow-up as well as continuous abstinence at
6-month follow-up (14 vs. 4% during the intervention
and baseline periods, respectively, P � 0.02). For heavy
smokers, there was a trend toward increased quit rates
at 2-month follow-up but not at 6-month follow-up. The
cessation rates for moderate and heavy smokers at
control sites showed no significant changes during the
intervention and baseline periods.

Results for the complete regression model show that
increased education (�12 years) and light smoking
(�10 cpd) were significantly associated with absti-
nence at 6-month follow-up in the control sites (P �
0.05) (Table 6). No consistent patterns were observed
for other model covariates. These results should be
interpreted with caution, however, as the standard
errors for parameter estimates were large.

Prior to the intervention, most intake clinicians at
the test site believed that their role in counseling pa-
tients to stop smoking was marginal and that the phy-

TABLE 4

Proportion of Exit Interviewees at the Pilot and Control Sites Who Received Recommended Counseling Activities
during the Baseline and Intervention Periods of the Trial

Pilot site Control sites

Baseline period
(n � 150)

Intervention period
(n � 132)

Baseline period
(n � 302)

Intervention period
(n � 67)

Ask about smoking 87 (79) 95 (92)* 68 (52) 73 (60)
Ask about willingness to quit 21 (9) 87 (82)* 25 (8) 40 (11)*
Advice to quit 29 (10) 66 (53)* 28 (9) 54 (12)*
Quit literature 1 (0) 40 (39)* 4 (0) 9 (0)
Set quit date 1 (0) 37 (32)* 0 (0) 0 (0)
Discuss pharmacotherapy 3 (0) 47 (37)* 12 (0) 27 (0)*

Note. The proportion of patients who received counseling from an intake clinician (RN or MA) is shown in parentheses.
* P � 0.05.

TABLE 3

Characteristics of Study Patients Who Agreed to Follow-Up at the Pilot Test Site and at the Control Sites

Variable

Pilot site Control sites

Baseline period
(N � 139)

Intervention period
(N � 130)

Baseline period
(N � 291)

Intervention period
(N � 64)

Age, mean 41.9 40.7 40.7 40.5
Gender, % male 48 54 44 47
Highest grade, median 12 12 12 12
Health excellent–very good, % 37 37 36 39
Routine follow-up visit, % 89 85 88 84
Saw regular clinician, % 54 53 62 63
Cigarettes per day, median 20 20 18 19
Advised to quit in past year, % 65 64 63 52
Alcohol in past 3 months, % 70 78 63 78*
Smoker in household, % 52 52 45 58

* P � 0.02.
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sician should be primarily responsible for smoking ces-
sation counseling. Despite this belief, the guideline
was well accepted by clinic staff. Indeed, the majority
of intake clinicians indicated that they intended to
change specific smoking cessation practices for the long
term as a result of the intervention, with the exception
of discussing pharmacotherapy and arranging follow-up
for smoking cessation (Table 7).

DISCUSSION

Despite their potential for improving clinical prac-
tice, AHRQ-sponsored guidelines have been used by
only a minority of hospitals and physicians [21]. Al-
though the recommendations of the AHRQ Smoking
Cessation Clinical Practice Guideline are based on
strong scientific evidence, the effectiveness of a smok-
ing cessation program also depends on the proper de-
livery of cessation services by trained personnel to
appropriately selected patients under certain condi-
tions. Providing evidence that specific guidelines are
effective when implemented in real-world practice set-
tings remains a key challenge in changing the way that
clinicians and health care organizations approach
smoking cessation.

This pilot trial demonstrates that implementation of
a guideline-based, multimodality intervention that in-
cludes routine identification of smokers and brief coun-
seling by intake clinicians, free NRT, and proactive
telephone counseling was associated with increased
quit attempts and 2-month cessation rates. The 10%
absolute difference in 6-month quit rates (intervention
vs. baseline period) at the test site is similar to that
observed in clinical trials of NRT [22] and demon-

strates the feasibility of selecting patients who are
appropriate for additional intervention (telephone
counseling and pharmacotherapy) in a busy primary
care practice. Although this difference was not statis-
tically significant (because of lack of power), the mag-
nitude of this effect is comparable to that seen with
relatively intense psychosocial counseling or pharma-
cologic interventions [1], we also observed, however, a
5% increase in the 6-month quit rate at control sites
and note that these sites also showed significant gains
in the performance of guideline-recommended counsel-
ing during the intervention period versus baseline.
There were no significant changes in the statewide
prevalence of cigarette smoking in adults during the
study period (1999–2000) [23].

It is unclear precisely what aspect of the interven-
tion was most strongly associated with short-term
smoking cessation in the current study; however, the
cornerstone of this program is the accurate identifica-
tion and brief counseling of smokers by intake clini-
cians during routine visits. At the pilot test site, a
significantly greater proportion of patients received
recommended counseling activities at the time of their
visit during the intervention compared to that ob-
served during the baseline phase. Despite initial con-
cerns about the time required to offer brief counseling,
clinic staff found that the guideline recommendations
could be readily incorporated into the assessment of
vital signs and other intake responsibilities within 2–3
min. Moreover, the availability of targeted smoking
cessation resources enabled nurses and medical assis-
tants to take a more active role in preventive care, as
they had effective therapy to offer screen-detected
smokers (prior to the physician encounter). These find-

TABLE 5

Cessation Outcomes for Patients Who Agreed to Follow-Up in the Pilot Intervention Site and the Control Sitesa

Pilot test site Control sites

Baseline Intervention Baseline Intervention

2-month quit rate, % 4 21* 4 3
Less than 10 cpd, % (n) 5 (19) 16 (19) 6 (50) 10 (10)
10–20 cpd, % (n) 5 (85) 25 (87)** 4 (202) 2 (45)
Greater than 20 cpd, % (n) 0 (18) 13 (24) 0 (39) 0 (9)

6-month quit rate, % 11 21 8 13
Less than 10 cpd, % (n) 11 (19) 26 (19) 18 (50) 40 (10)
10–20 cpd, % (n) 13 (85) 24 (87) 6 (202) 9 (45)
Greater than 20 cpd, % (n) 6 (18) 8 (24) 3 (39) 0 (9)

Continuous abstinence, % 2 10 2 3
Less than 10 cpd, % (n) 5 (19) 16 (19) 6 (50) 10 (10)
10–20 cpd, % (n) 4 (85) 14 (87)*** 2 (202) 0 (45)
Greater than 20 cpd, % (n) 0 (18) 0 (24) 3 (39) 0 (9)

Note. The total number of patients in each subgroup is shown in parentheses.
a All comparisons are based on hierarchical logistic regression models (adjusted for age, sex, educational level, alcohol use, cigarettes per

day (cpd), self-reported health status, smoker in household, prior advice to quit).
* P � 0.0004 for comparison between baseline and intervention period quit rate.

** P � 0.001 for comparison between baseline and intervention period quit rate.
*** P � 0.02 for comparison between baseline and intervention period quit rate.
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ing argue for expanding the role of nurses and allied
health professionals in counseling patients about
smoking cessation [24,25].

The additional resources which comprised the study
intervention (NRT plus behavioral counseling) have
been demonstrated to increase the use of smoking ces-
sation services in a managed care population [26]. Pro-
active telephone counseling of properly selected smok-
ers was demonstrated to be feasible in the current
study: 85% of patients completed at least one session,
and 75% completed both sessions. As the length of time
required for telephone counseling and scheduling ap-
pointments was substantial (30–45 min over two ses-
sions), we believe that smoking cessation counseling is
best handled by an experienced nurse, health educator,
or psychologist with dedicated blocks of time for pa-
tient education. In some cases, cessation counseling
could be administered in tandem with patient educa-
tion for other chronic conditions (such as diabetes or
hypertension).

The increase in guideline-recommended activities
that we observed at control sites was unexpected.

These gains were smaller in magnitude than those
observed at the test site and did not include certain key
activities such as helping the patient set a quit date.
Although the control sites did not receive any specific
training or resources to implement the guideline inter-
vention, increases in counseling at these sites as the
study progressed may reflect greater awareness of new
health plan smoking cessation initiatives, increased
promotion of national quality of care indicators that
include smoking (e.g., HEDIS), increased media cover-
age of tobacco control issues, and increased awareness
of clinic staff that their performance was being mea-
sured.

Significant differences in cessation rates between
the intervention and baseline cohorts were limited to
moderate smokers (10–20 cpd). Although this sub-
group analysis had limited power to detect differences
in cessation rates within other subgroups (because of
small sample size), that the intervention had negligible
effect on the long-term quit rates of heavy smokers
suggests room for improvement in the design of future
guideline-based interventions. First, the study inter-
vention did not significantly increase the proportion of
smokers for whom a follow-up visit was arranged (to
discuss smoking cessation), which remained low
throughout the study. Although follow-up telephone
counseling was being provided to smokers who had set
a quit date as part of the research protocol, a greater
emphasis on the importance of follow-up care and the
offering of additional training in relapse prevention
may have improved long-term quit rates. Second, tele-
phone counseling involved only two contacts around
the time of the scheduled quit date. In practice, several
patients had reconsidered their plans to quit smoking
after their initial clinic visit and not all completed both
telephone counseling sessions. It is likely that more
intensive counseling over several weeks may have
boosted long-term cessation rates, particularly in
heavy smokers. Third, more patients may have been
successful in quitting if offered alternative counseling
options other than proactive telephone counseling (e.g.,
face-to-face counseling or group therapy) or a choice of
pharmacotherapy (e.g., other forms of NRT, bupro-

TABLE 6

Regression Models for Prediction of Abstinence
from Smoking at 6-Month Follow-up Interviewa

Model parameter
Test site

(n � 247)
Control sites
(n � 339)

Intervention period 1.9 (0.9–4.0) 2.0 (0.7–5.4)
Age (years) 0.99 (0.96–1.02) 0.98 (0.96–1.01)
Gender (male) 0.8 (0.4–1.7) 1.4 (0.6–3.3)
Years of education

Less than 12 0.2 (0.02–1.2) 2.8 (0.8–9.6)
More than 12 0.7 (0.3–1.6) 2.9 (1.1–7.3)*

Cigarettes per day
Less than 10 2.5 (0.6–11) 14 (1.7–118)**
10–20 2.6 (0.7–9.4) 3.1 (0.4–25)

Alcohol use 1.0 (0.4–2.2) 0.6 (0.2–1.4)
Self-rated health

Good 0.8 (0.4–1.8) 0.7 (0.3–1.8)
Fair–poor 0.8 (0.3–2.6) 0.4 (0.1–1.7)

Other smoker in household 0.6 (0.3–1.3) 1.2 (0.5–2.9)
Advice to quit in past year 1.1 (0.5–2.3) 1.0 (0.4–2.3)

Note. Odds ratios and 95% confidence intervals are shown for each
variable.

a Based on analysis of 586 patients with complete follow-up data.
The data for education and average daily cigarette consumption
showed highly skewed distributions and were categorized as follows:
(a) education, less than 12th grade, 12th grade, and greater than
12th grade (with 12th grade as the reference category); (b) average
daily cigarette consumption, less than 10, 10–20, and �20 cigarettes
per day (cpd) (with �20 cpd as the reference category). Self-rated
health was assessed using a 5-point scale (EVGFP), and ratings were
collapsed into three categories: excellent–very good, good, and fair–
poor categories (with excellent–very good as the reference category).
Alcohol use was defined as positive if the patient consumed at least
1 drink per week over the prior 3 months. Of note, race was not
included in the model as there were less than 10 non-Whites in the
analysis sample.

* P � 0.03.
** P � 0.02.

TABLE 7

Survey at Pilot Test Site at the End of the Intervention

Recommended action Postintervention

Ask about smoking status 6/6 (100%)
Ask about willingness to make quit attempt 4/6 (67%)
Advise to stop smoking 5/6 (83%)
Provide materials on smoking cessation 5/6 (83%)
Help patient set quit date 3/6 (50%)
Discuss pharmacotherapy 1/6 (17%)
Arrange follow-up for smoking cessation 0/6 (0%)

Note. Intake clinicians were asked: “As a result of this interven-
tion, what cessation practices (if any) do you intend to change for the
long-term?”
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prion SR). It is important to note, however, that a
significant increase in the intensity of an intervention
may decrease staff adherence or patient willingness to
participate; this, in turn, may undercut the expected
benefit of a stronger treatment. Finally, algorithms
based on the stages of change model have been criti-
cized for not measuring discrete states of change and
for defining the stages based on arbitrary time periods
[27]. Whether algorithms based on newer stage models
can improve the targeting of smokers who are likely to
benefit from additional intervention warrants further
research.

Another limitation of this study is that cessation
rates were based on self-report alone, as the logistics of
conducting a regional, community-based intervention
made biochemical verification of smoking status im-
practical during this pilot study. False reports of absti-
nence are estimated to occur in 5–10% of subjects in
low-intensity intervention studies such as this one and
may be differentially higher in patients who receive
intervention versus usual care [18]. In the hypothetical
situation where the rates of overreporting of absti-
nence are assumed to be 10 and 5% at the test site
during the intervention and baseline periods, respec-
tively, the 6-month quit rates would be 18.9 vs. 10.5%;
this represents a clinically important difference in ces-
sation rates (albeit not statistically significant), even
after correction for overreporting.

Other limitations of this study deserve comment.
First, 8–14% of study participants were lost to
follow-up for a variety of reasons (e.g., inability to
reach subjects despite multiple attempts, disconnected
telephone without forwarding address, withdrawal
from study, etc.); however, the rate of attrition did not
differ significantly between test and control sites. Sec-
ond, the study participants were predominantly non-
urban Caucasians, which is representative of the pop-
ulation of south central Wisconsin. We expect that the
study intervention would be effective in non-White
populations; indeed, a brief intervention using a vital
signs stamp to document smoking status has been im-
plemented successfully in African-American clinic pa-
tients [28]. Finally, the study clinics had identified
smoking cessation as a priority for practice improve-
ment, and a significant fraction of patients at study
clinics reported having been asked about smoking dur-
ing routine encounters. Baseline cessation practices of
study sites, however, were representative of family
practice clinics in the region: the proportion of study
patients who reported having been advised to quit
smoking in the past year was similar to that reported
in a recent study of primary care practices in the Upper
Midwest [29]. Nonetheless, it is unknown whether
study results can be generalized to primary care clinics
that are less interested in smoking cessation and/or

that are less prepared to make changes in the delivery
of cessation services.

Treating tobacco dependence as a chronic condition
using evidence-based guidelines and disease manage-
ment principles [30] has great potential to reduce the
health burden of tobacco-related illnesses and is cost-
effective relative to other well-accepted preventive care
interventions [31]. Moreover, the delivery of smoking
cessation services is within reach of many health care
organizations that already offer comprehensive nurse-
administered counseling in other preventive care ac-
tivities such as diabetes education and lipid manage-
ment [32–34]. Effective reduction of tobacco use
requires redesigning health care systems to increase
the identification of smokers, to improve the delivery of
smoking cessation advice in a time-efficient manner,
and to provide effective pharmacotherapy to properly
selected smokers. This process also depends on the
active involvement of clinicians who can support the
patient in his/her attempt to quit smoking within the
context of an ongoing primary care relationship [35].
Future research should aim to validate the results of
this pilot trial in other primary care settings and in
other populations.
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