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Background: The Agency for Healthcare Research and
Quality (AHRQ) Smoking Cessation Clinical Practice
Guideline recommends that all clinicians strongly advise
their patients who use tobacco to quit. Methods: We con-
ducted a randomized, controlled trial of the effectiveness of
Guideline implementation at eight community-based pri-
mary care clinics in southern Wisconsin (four test sites, four
control sites) among 2163 consecutively enrolled adult pa-
tients who smoked at least one cigarette per day and pre-
sented for nonemergency care during the baseline period
(June 16, 1999, to June 20, 2000) or the intervention period
(from June 21, 2000, to May 3, 2001). After collecting base-
line data, staff at test sites implemented the intervention over
a 2-month period. The intervention included a tutorial for
intake clinicians, group and individual performance feed-
back for intake clinicians, use of a modified vital signs stamp,
an offer of free nicotine replacement therapy, and proactive
telephone counseling. Staff at control sites received only
general information about the AHRQ Guideline. Self-
reported abstinence from smoking was determined by tele-
phone interviews at 2- and 6-month follow-up assessments.
Hierarchical logistic regression models were used to estimate
the odds ratios (ORs) for treatment assignment after adjust-
ment for patient characteristics. All statistical tests were
two-sided. Results: There were no statistically significant
differences in smoking cessation rates between participants
at test and control sites during the baseline period. Among
participants treated during the intervention period, those at test
sites were more likely than those at control sites to report being
abstinent at the 2-month (16.4% versus 5.8%; adjusted OR =
3.3, 95% confidence interval [CI] = 1.9 to 5.6; P<.001) and
6-month (15.4% versus 9.8%; adjusted OR = 1.7, 95% CI =
1.2 to 2.6; P = .009) follow-up assessments and to report
continuous abstinence, that is, abstinence at both 2 and 6
months (10.9% versus 3.8%; adjusted OR = 3.4,95% CI = 1.8
to 6.3; P<.001). Conclusion: Implementation of a guideline-
based smoking cessation intervention by intake clinicians in
primary care is associated with higher abstinence among smok-
ers. [J Natl Cancer Inst 2004;96:594-603]
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The Agency for Healthcare Research and Quality (AHRQ)
Smoking Cessation Clinical Practice Guideline recommends that
all clinicians, including nurses, strongly advise their patients
who use tobacco to quit (/). However, national data suggest that
most smokers are not advised to stop smoking or offered assis-
tance with smoking cessation during a given visit with a clini-
cian (2—4). Several factors may contribute to this shortcoming
(and to the delivery of preventive care, in general) (5—11). For
example, clinicians may have to deal with urgencies during a
given visit or may not have time to perform the recommended
preventive services. In addition, clinicians may be pessimistic
about a patient’s motivation and ability to change health behav-
iors, or they may forget to perform preventive services and
practices. Moreover, clinicians are typically not reimbursed for
preventive services, and practices may lack the infrastructure
and policies to support systematic intervention.

Although the AHRQ Smoking Cessation Clinical Practice
Guideline was based on a comprehensive literature review and
meta-analysis of controlled trials (7), the recommendation that
clinicians should advise smokers to quit at every visit has
relatively little empiric support (12) and is not widely accepted
by physicians (9). Because there was no experimental evidence
on the effectiveness of the Guideline or its feasibility in primary
care practices, we conducted a pilot study to evaluate a
guideline-based intervention in which intake clinicians (nurses
or medical assistants who document the reasons for the office
visit and check patients’ vital signs) assessed smoking status in
all patients and provided brief cessation counseling for smokers
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(13). This study demonstrated a statistically nonsignificant in-
crease in self-reported abstinence among smokers at the 6-month
follow-up among participants from a clinic that administered the
intervention (11% of patients treated during the baseline period
versus 21% of patients treated during the intervention period).

To validate the results of the pilot investigation, we con-
ducted a randomized, controlled trial of the same intervention
among eight clinics within different primary care settings. We
hypothesized that performance of Guideline recommendations
by clinic staff and smoking cessation rates would be higher at
study sites that received the intervention than at those that did
not.

METHODS
Study Design

We conducted a randomized, controlled trial of a multi-
modality intervention to implement the AHRQ Smoking Cessa-
tion Guideline among eight community-based clinics (six family
practice clinics and two internal medicine clinics) in southern
Wisconsin. We worked with local and regional clinic organiza-
tions and the Wisconsin Research Network (WReN) (14) to
identify potentially eligible community-based clinics for this
study. Eligible clinics were staffed by at least five full-time
physicians or mid-level clinicians (physician’s assistants or
nurse practitioners), assigned intake clinicians to specific phy-
sicians or mid-level clinicians (with minimal crossover), did not
have an on-site, nurse-based smoking cessation program during
the study period, had not recently participated in a smoking
cessation trial or prevention trial that addressed smoking cessa-
tion (within 2 years prior to the start date of the trial), did not
have a residency training program, and were located within a
60-mile radius of Madison, WI (13). Of the 12 eligible clinics
that agreed to an initial meeting and presentation that explained
the purpose of our study, nine clinics agreed to participate; one
clinic participated in only the pilot test of the intervention (13)
and was not included in the current analysis (because it was not
randomly assigned to the intervention). The primary reasons for
nonparticipation were lack of time by clinic staff to undertake
additional projects, lack of support from clinic leadership and
management, absence of an identifiable facilitator or leader,
major ongoing changes in clinic organization related to a merger
or integration with another institution, and/or changes in clinic
infrastructure during the study period (e.g., recent loss of staff,
new computer system, new building).

We matched clinic sites by primary care discipline and health
plan affiliation (if any); for each pair of clinics, the project
statistician (R. L. Brown) used a random number generator to
randomly assign each clinic to receive either the intervention
(test sites, n = 4) or usual care (control sites, n = 4). It was
impractical to randomly assign individual clinicians within each
clinic to receive the intervention because of the high likelihood
that control clinicians and their patients would be exposed to the
study intervention.

At all clinic sites, we enrolled 2163 consecutive adult patients
(i.e., at least 18 years old) who smoked an average of one or
more cigarettes per day into the study across two study periods:
the baseline period (from June 16, 1999, to June 20, 2000) and
the intervention period (from June 21, 2000, to May 3, 2001).
During the baseline period, patients were enrolled at test and

Journal of the National Cancer Institute, Vol. 96, No. 8, April 21, 2004

control sites before implementation of the study intervention.
This approach permitted us to verify that the test and control
sites were similar with regard to patient characteristics and
baseline performance of Guideline-recommended actions. Dur-
ing the intervention period, patients were enrolled at both test
and control sites, but the intervention was implemented at test
sites only. Eligible patients had an appointment with a primary
care clinician (physician, physician’s assistant, or nurse practi-
tioner) for routine, nonemergency care and were willing to
complete a brief exit interview immediately after the clinic
appointment. At the exit interview, a research interviewer asked
each departing patient about his or her smoking status; current
smokers were asked whether the staff had performed Guideline-
recommended actions. During each study period, we enrolled a
new cohort of patients at each site until we reached the enroll-
ment target for that site. All patients were followed prospec-
tively for 6 months.

Smoking Cessation Intervention

The intervention was based on an adaptation of a previously
proposed disease management model (15,16) that provides a
framework for improving the quality of care for chronic condi-
tions such as nicotine dependence. With support from the ad-
ministrative leadership at each test site, we worked with a
designated physician and nurse (or medical assistant) facilitator
to implement the AHRQ Guideline intervention and then veri-
fied that implementation of the intervention was compatible with
organizational goals and did not conflict with other quality
improvement initiatives.

The intervention, which has been described previously (13),
included five components. The first component was a tutorial for
intake clinicians that instructed them on how to assess the
patient’s smoking status and how to provide a brief smoking
cessation message to each smoker at every visit; intake clini-
cians were also trained to offer additional assistance to patients
according to their expressed readiness to make an attempt to quit
smoking (Fig. 1) (17-19). Attendance at the tutorial sessions
was 84% among all intake clinicians (full- and part-time) and
90% among full-time intake clinicians.

The second component of the intervention was a modified
vital signs stamp that was imprinted on each patient’s encounter
form (or progress note) for the clinic visit. The original stamp
described by Fiore et al. (20) was modified to prompt intake
clinicians to perform Guideline-recommended actions. Clinic
staff were given the opportunity to modify the layout of the
stamp to include traditional vital signs and other intake items
used in the practice.

The third and fourth components of the intervention were an
offer of transdermal nicotine patches and/or proactive telephone
counseling. At the conclusion of each clinic visit, all patients
who expressed a willingness to quit smoking and were able to set
a quit date (within 30 days of the visit) were offered proactive
telephone counseling; in addition, those patients who smoked at
least 10 cigarettes per day were also offered an 8-week supply of
nicotine patches (Nicoderm CQ; GlaxoSmithKline, Research
Triangle Park, NC). Contact information and quit dates for all
patients who were eligible for telephone counseling were re-
corded by intake clinicians and faxed daily to the study coordi-
nating center. The cessation counselor, a registered nurse who
was hired and trained by the principal investigator (D. Katz)
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Extended vital signs stamp applied (reception desk)

Intake clinician enters room with patient

l

Ask about smoking status

—— > Non-user (end)
(Patient does not smoke)

(Patient smokes)

Quantify tobacco use
Provide brief counseling message
Ask about willingness to quit in next 6 mo.

__, Precontemplator
(Unwilling  (Offer to help
to quit) when patient is ready)

(Willing to quit)

—  » Contemplator (Give AHRQ
(Does notset  pamphlet, offer to help
quit date) when patient is ready to quit)

Assist patient in setting quit date

(Sets quit date)

Assist in preparation for quitting:

-Give AHRQ pamphlet

-Offer voucher for free nicotine patch
-Give telephone counselor’s business card
-Offer support, encouragement

Fig. 1. Guideline algorithm for smoking cessation brief assessment and coun-
seling. This algorithm was used in training intake clinicians to implement the key
recommendations of the AHRQ Smoking Cessation Guideline at the time of each
visit. Patients were provided with free nicotine replacement therapy and tele-
phone counseling if they were willing to set a quit date within 30 days. Eligibility
criteria for the nicotine patch include the following: smokes at least 10 cigarettes
per day, has not experienced myocardial infarction or unstable angina within past
month, and has received physician approval if pregnant. (Reprinted with per-
mission from Preventive Medicine © 2002.)

specifically for this project, telephoned the patient just before
and approximately 1 week after the scheduled quit date (27-23).
The telephone counseling protocol focused on the patient’s
preparations for quitting, ways of coping with nicotine with-
drawal, and problem-solving skills. During the initial telephone
session (which typically lasted 25-30 minutes), the counselor
probed into the patient’s past experiences with quitting, dis-
cussed strategies for dealing with urges to smoke, and helped the
patient prepare for challenges to quitting or triggers to continue
smoking during the upcoming quit attempt (e.g., alcohol, other
smoker in household) (/). During the follow-up session (which
typically lasted 10—15 minutes), the counselor reviewed events
over the preceding week pertinent to cessation, including any
“slips” that may have occurred, any adverse effects possibly
related to transdermal nicotine, and any specific concerns raised
by the patient (e.g., weight gain, mood disturbance). Additional
counseling sessions were scheduled as needed at the counselor’s
discretion (e.g., if the patient requested additional help because
of a relapse or problems experienced with nicotine replacement
therapy).

The fifth component of the intervention consisted of group
and confidential individual feedback on whether intake clini-
cians had assessed smoking status and whether they had pro-
vided cessation counseling. These performance data were based
on exit interviews with patients and were presented to intake
clinicians at test sites during the training session (baseline period
data) and midway during the intervention (intervention period
data) (24). Individual feedback highlighted the proportion of
patients who were advised to stop smoking by a given intake
clinician compared with the proportion of patients who were
advised to stop smoking by their unidentified peers at the same
site.
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Usual Care

Intake clinicians and physicians at control sites were provided
with general information about the AHRQ Guideline evaluation
trial during the process of recruiting eligible clinics into the trial.
These clinic staff were aware that they were participating in a
randomized, controlled trial but were not told specifically when
they would receive training about use of the intervention (all
control sites received training at the end of the trial). Smokers
were identified and counseled at the discretion of the clinic staff;
neither intake clinicians nor primary care clinicians were in-
structed to provide (or to not provide) smoking cessation
counseling.

Data Collection

Study personnel performed face-to-face exit interviews of all
eligible patients immediately after their office visit to assess how
well the clinic staff had performed Guideline-recommended
activities. Study personnel who were blinded to treatment group
assignment (i.e., test site versus control site) and were not
involved in telephone counseling interviewed patients by tele-
phone about their smoking habits at 2 and 6 months following
the exit interview (i.e., date of enrollment in the study). Patients
who were not successfully contacted by telephone after 13
attempts were sent a follow-up survey that included a stamped
self-addressed return envelope. If these measures failed, the
patient was considered lost to follow-up and was considered not
to have quit smoking in the analysis.

During the intervention period, patients who reported that
they had not smoked any cigarettes over the prior 7 days at the
6-month follow-up interview were mailed kits for saliva collec-
tion and reminders to return the kits. Patients received $20 for
returning a sample of their saliva. Cotinine assays were per-
formed on the saliva samples by the American Health Founda-
tion (Valhalla, NY); a cutoff of less than 20 ng/mL cotinine was
used to determine abstinence because this threshold is associated
with high sensitivity and specificity (>90%) (25). Because of
the poor return rate of saliva specimens for cotinine analysis and
the possibility of nonresponse bias for reasons unrelated to
smoking status (e.g., inertia, privacy concerns, insufficient sam-
ple, loss of sample in mail) (26), we used self-reported absti-
nence as the primary outcome at both the 2- and 6-month
assessments. In addition, we received fewer saliva specimens
than we expected, partly because 33 of 148 self-reported quitters
during the intervention period had inadvertently not been sent a
saliva collection kit.

Intake clinicians were surveyed immediately before and after
the intervention period. We collected data on type of medical
training (registered nurse, license practical nurse, or medical
assistant), date of training completion, and smoking status
(never, former, or current). These clinicians were also asked to
rate their self-efficacy (on a 4-point scale) and role satisfaction
with smoking cessation counseling (on a 5-point scale). Descrip-
tive and/or survey data were unavailable for those intake clini-
cians who were not working at the start of the intervention
period, who were employed as “floating” (or locum tenens) staff
and did not attend project meetings, or who refused to complete
the staff survey.

To calculate the costs related to the intervention, we first
tracked the time required to train intake clinicians and estimated
the time required for identification and brief counseling of smok-
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ers by intake clinicians. Salaries for intake clinicians were based
on recent U.S. national data (27); intake clinician costs were
estimated by multiplying average hourly salaries by the number
of hours expended during the intervention. We also tracked the
time spent on telephone counseling and estimated these costs by
multiplying the hourly salary of the registered nurse cessation
counselor by the number of hours spent on telephone counseling.
Costs also included the salary for a full-time research assistant
who served as an on-site coordinator, study materials, pharma-
cotherapy, and technical support for nursing care staff at all test
sites. The costs of pharmacotherapy were based on the average
wholesale price for transdermal nicotine replacement therapy:
$200 for a full 8-week course (28). We also included the costs of
reminders, training materials, and patient education brochures.

This project was approved by the Institutional Research
Board of the University of Wisconsin. Patients were provided
with information about the study, and verbal consent to partic-
ipate was obtained at the time of the initial interview.

Statistical Analysis

Differences in the distributions of patient and intake clinician
characteristics between the test and control sites were deter-
mined using the Pearson chi-square test for categorical variables
and Student’s ¢ test for continuous variables; Wilcoxon’s rank
sum test was used to assess differences in variables with highly
skewed distributions.

The primary outcomes of this study were the performance of
recommended smoking cessation activities by clinic staff (intake
clinicians or primary care clinicians), abstinence at 2 and 6
months after the initial clinic visit [7-day point prevalence de-
fined as the proportion of patients who reported abstinence over
the previous 7 days (29)], and continuous abstinence (defined as
self-reported abstinence at both the 2- and 6-month interviews).
We analyzed these outcomes according to treatment group as-
signment among all patients who agreed during the exit inter-
view to participate in the follow-up (1022 patients enrolled
during the baseline period and 1141 patients enrolled during the
intervention period). We also computed biochemically con-
firmed abstinence at 6-month follow-up to determine whether
the actual magnitude of the intervention effect was comparable
to that based on self-report. For this analysis, we assumed that
subjects who reported abstinence but did not provide a saliva
sample were still smoking. Patients at test sites who were ini-
tially interviewed during the baseline period and were later
re-interviewed at the time of a subsequent clinic visit during the
intervention period (n 117) were considered to be
intervention-period patients in our analysis, and data obtained
for these 117 patients during the baseline period were dropped
from the analysis. For those patients who were interviewed more
than once during the same study period, we included data from
the initial interview only in the analysis.

Because individual patients were grouped by individual in-
take clinicians (who were grouped by clinic), we also con-
structed three-level hierarchical logistic regression models of
performance and cessation outcomes across the test and control
sites combined (30). For example, in a model of advice to quit,
;i denotes the dependent variable for patient i under the care of
intake clinician j in clinic &k and had a value of 1 for patients who
received advice to quit smoking and a value of O for patients who
did not receive advice to quit smoking. The fixed part of the
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model was denoted by fj;, and random error variables were
denoted by r; (intake clinician-level) and 7, (clinic-level). If
is the probability of patients having been advised to quit smok-
ing, our three-level logistic model was defined as

. Tij
logit 7wy = In .

= fu it
(S

(1]

Equation 1 was rewritten and incorporated into a full model that
included residual random error terms at the patient level (e;;) as
follows:

_ exp (fu + 71, + 1)
Vi = Ty T €y

Toltexp(fptrtr 21

e,;jk

The result of the functional relationship in equation 2 is the
probability that the patient received advice to quit smoking
conditional on the fixed and random variables from all levels of
information. On the basis of this model, we estimated the odds
ratio (OR) and 95% confidence interval (CI) associated with
treatment group assignment after adjusting for patient charac-
teristics that have previously been associated with smoking
cessation counseling and/or abstinence (age, sex, educational
level, alcohol use, cigarettes smoked per day, self-reported
health status, and presence of another smoker in the household)
(31-33). To account for differences in characteristics of intake
clinicians between test and control sites, we also constructed
models that included these covariates for the subset of clinicians
who provided complete survey data. Planned subgroup analyses
were performed for two categories of cigarette use across all
cessation outcomes: light smokers (patients who smoked fewer
than 10 cigarettes per day) and moderate-to-heavy smokers
(patients who smoked 10 or more cigarettes per day).

The projected sample size was 1200 smokers per comparison
period (i.e., eight clinics X 10 intake clinicians/clinic X 15
smokers/intake clinician) or 2400 smokers for the entire study.
The trial was designed to have 80% power, with an alpha error
of .05, to detect an intervention effect size of 0.40 for the
6-month quit rate (34). We aimed to recruit approximately 15
patients per intake clinician because variance estimates are rel-
atively stable at this cluster size (35). The optimal sample sizes
we projected were based on prior work on statistical power with
group means (36). This approach required that we use only two
unknown parameters: the population intra-class correlation co-
efficient and the predicted magnitude of the intervention effect.
We assumed a small intra-class correlation within clinics (i.e., p
= .05), based on an assessment of the smoking status of patients
seen at primary care clinics in five upper midwestern states
(Brown RL, Baumann LJ, Helberg CP, Han Y, Fontana SA,
Love RR: unpublished data). The observed intra-class correla-
tion coefficients within clinics for the 2-month and 6-month quit
rates in this study were .082 and .015, respectively.

Statistical analyses were performed using Stata, version 7.0
(Stata Corp., College Station, TX) and MLwiN (37) software.
All tests were two-sided, and a P value less than or equal to .05
was considered to indicate statistical significance.

RESULTS

Figure 2 summarizes the recruitment and subsequent
follow-up of enrolled patients. There was no statistically signif-
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Fig. 2. Recruitment and follow-up of patients at test and control sites.

icant difference between control and test sites in the proportion
of smokers who agreed to participate in the follow-up (94.5%
versus 94.1%; P = .73). Comparison of participants at control
and test sites during the baseline period demonstrated no statis-
tically significant differences in sociodemographic characteris-
tics (except educational level), self-rated health status, and cig-
arette or alcohol use; during the intervention period, patients at
test sites were older, had more years of education, and smoked
more cigarettes per day than patients at control sites (Table 1).

As shown in Table 2, there were no statistically significant
differences between characteristics of intake clinicians at test
sites and those at control sites, with one exception: Intake
clinicians at control sites had more years of work experience
than those at test sites (21 versus 15 years since completion of
training; P = .05). Despite this difference, intake clinicians at

Table 2. Characteristics of intake clinicians at control and test sites*

Control Test

sites sites
Variable (n=32) (n=43) P}
Registered nurse, % 25 21 .68
Years since end of training, mean (SD) 21 (11) 15(11) .05
Current or former smoker, %§ 22 42 .07
Self-efficacy in counseling, median (IQR))|| 1(1-2) 1(1-2) .45
Satisfaction with counseling role, median (IQR)] 0(0-1) 01 .37

*Based on responses to a survey of intake clinicians administered prior to
training in cessation counseling. Data were missing for those intake clinicians
who were not working at the start of the intervention period, who were employed
as “floating” (or locum tenens) staff and did not attend project meetings, or who
refused to complete the staff survey. Overall survey completion rate was 84%.
SD = standard deviation, IQR = interquartile range.

ftComparisons are based on the Pearson chi-square test for categorical vari-
ables and Student’s ¢ test for continuous variables (years since end of training);
Wilcoxon’s rank sum test was used for variables with highly skewed distribu-
tions (self-efficacy in counseling, satisfaction with counseling role).

$The remaining intake clinicians were licensed practical nurses or medical
assistants.

§Zero and three intake clinicians at control and test sites, respectively,
reported current smoking.

[We asked intake clinicians to rate their self-efficacy in smoking cessation
counseling on a 4-point scale: 3 = very effective, 2 = moderately effective, 1 =
slightly effective, 0 = ineffective.

JWe asked intake clinicians to rate their satisfaction in counseling patients to
stop smoking on a 5-point scale: 2 = very satisfied, 1 = satisfied, 0 = neutral,
—1 = dissatisfied, —2 = very dissatisfied.

both sites rated themselves as only slightly effective in counsel-
ing patients to stop smoking (P = 45).

Although the majority of patients at the test and control sites
were asked by clinic staff about their smoking status during an
office visit, only approximately one-quarter of the enrolled pa-
tients from each site were asked about their willingness to quit
smoking by any clinic staff during the baseline period (Table 3).
During the intervention period, more patients at test sites than at
control sites were asked about their smoking status (87% versus
67%:; adjusted OR = 3.1,95% CI = 1.2t0 8.2; P = .02) or about
their willingness to quit smoking (73% versus 30%; adjusted OR
= 6.4, 95% CI = 3.7 to 10.8; P<<.001), were given literature
about quitting (38% versus 3%; adjusted OR = 21, 95% CI =
8.8 10 49; P<.001), were assisted with setting a quit date (27%
versus 1%; adjusted OR = 33, 95% CI = 11 to 100; P<<.001),
or were engaged in a discussion about pharmacotherapy, which
included nicotine replacement or bupropion therapy (39% versus
14%; adjusted OR = 3.9, 95% CI = 2.5 to 6.3; P<<.001). Most

Table 1. Characteristics of patients from control and test sites who agreed to participate in follow-up*

Baseline period

Intervention period

Control sites Test sites Control sites Test sites
Variable (n = 509) (n = 513) P (n = 499) (n = 642) P
Mean age, y (SD) 41.9 (16) 43.5(14) .09 39.9 (15) 42.8 (15) 001
Male, % 44 47 24 44 45 .81
Mean years of education, y (SD) 12.3 (1.8) 12.6 (1.7) .001 12.3(1.5) 12.6 (1.7) .005
Very good or excellent health, % 38 37 .89 38 35 23
No. of cigarettes smoked per day, median (IQR) 15 (10-20) 20 (10-20) .08 15 (10-20) 20 (10-20) .04
Consumed alcohol within the past 3 months, % 67 66 .86 63 64 .67
Another smoker in household, % 49 50 .80 46 48 .53

*Comparisons were based on the Pearson chi-square test for categorical variables and Student’s test for continuous variables (age); Wilcoxon’s rank sum test was
used for variables with highly skewed distributions (highest grade, number of cigarettes smoked per day). SD = standard deviation; IQR = interquartile range.
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Table 3. Proportion of exit interviewees at the control and test sites who received recommended counseling activities during the baseline and intervention periods*

Baseline period

Intervention period

Control sites, %

Test sites, %

Control sites, % Test sites, %

(95% CI) (95% CI) (95% CI) (95% CI)
Counseling activity received (n = 509) (n = 513) P (n = 499) (n = 642) P
Counseling by any clinicianf
Asked about smoking status 61 (57 to 65) 58 (53 to 62) .80 67 (63t071) 87 (84 to 90) .02
Asked about willingness to quit 26 (22 to 30) 28 (25t0 32) 51 30 (26 to 34) 73 (69 to 76) <.001
Advised to quit 32 (28 to 36) 41 (36 to 45) 25 38 (34 to 43) 47 (44 to 51) 29
Given quit literature 4(2to5) 3(1to4d) .78 3(2to5) 38 (34t042) <.001
Set quit date 1(0to?2) 2(1to3) 48 1(0to2) 27 (24 to 31) <.001
Discussed pharmacotherapy 14 (11to 17) 15 (12to 18) 75 14(11to 17) 39 (35 to 43) <.001
Counseling by intake cliniciansi
Asked about smoking status 34 (30 to 38) 30 (27 to 35) .66 46 (41 to 50) 81 (77 to 84) <.001
Asked about willingness to quit 6(@to7) 53@Bto7) 54 10 8to 13) 65 (61 to 68) <.001
Advised to quit 7(5t09) 4(3to6) 21 10 (8to 13) 31 (28t0 35) <.001
Given quit literature 0(@tol) 0@0to 1) - 0(0to1) 36 (32 to 40) -
Set quit date 0(@tol) 0@0to 1) - 0(0to1) 23 (20 to 26) -
Discussed pharmacotherapy 1(0to1) 1(0to1) 98 1(0to3) 29 (26 to 33) <.001

*Comparisons between control and test sites are based on hierarchical logistic regression models (adjusted for patient covariates: age, sex, educational level,
alcohol use, number of cigarettes smoked per day, self-reported health status, and presence of another smoker in household). CI = confidence interval;, — = not

calculable (on account of a zero cell).

tAny clinician refers to intake clinicians or primary care clinicians (including physicians, nurse practitioners, and physician’s assistants).
fIntake clinicians included registered nurses, licensed practical nurses, and medical assistants.

of these differences were attributable to increased counseling of
selected smokers by intake clinicians (Table 3). Although the
overall percentage of patients who were advised to quit smoking
by any clinic staff was not statistically significantly higher at test
sites than at control sites during the intervention period (47%
versus 38%; adjusted OR = 1.3,95% CI = 0.8 to 2.3; P = .29),
the percentage of patients who were advised to quit smoking
during the intervention by intake clinicians was markedly, and
statistically significantly, higher at test sites than at control sites
(31% versus 10%; adjusted OR = 5.1, 95% CI = 2.7 t0 9.7,
P<.001). Intake clinicians at control sites during the interven-
tion period infrequently performed counseling activities other
than identification of smoking status.

The majority of patients who were targeted for additional
intervention by intake clinicians received proactive telephone
counseling and nicotine replacement therapy. Of the 183 test site
patients who were cligible for additional intervention (based on
willingness to set a quit date within 30 days), 148 (81%) com-
pleted at least one session of telephone counseling, 106 (58%)
completed both sessions, and 164 (90%) received nicotine re-
placement therapy. Those who did not receive nicotine replace-
ment therapy smoked fewer than 10 cigarettes per day (n = 2),
had had a prior serious adverse reaction to nicotine replacement
therapy (n = 1), or expressed a preference for counseling only (n
= 16). Among the patients who were eligible to receive the
smoking cessation intervention, those who received both nico-
tine replacement therapy and counseling (n = 144) had higher
self-reported abstinence rates at the 6-month follow-up than the
20 patients who received nicotine replacement therapy alone,
although the difference was not statistically significant (36%
versus 20%; adjusted OR = 2.9, 95% CI = 0.6 to 15; P = .19).
Compared with the subset of 14 patients who received no
additional assistance, however, patients who received both nic-
otine replacement therapy and counseling had a statistically
significantly higher abstinence rate at 6 months (36% versus
14%; adjusted OR = 4.4,95% CI = 1.0 to 18; P = .04). During
the intervention period, 29% of all patients at test sites versus
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11% of all patients at control sites reported having used nicotine
replacement therapy during the 6-month follow-up period (ad-
justed OR = 3.3, 95% CI = 2.2 to0 4.9; P<<.001). There was no
statistically significant difference in the percentage of patients at
test sites versus control sites who used bupropion (instead of
nicotine replacement therapy) to quit smoking during the
6-month follow-up period (10% versus 7%, respectively; P =
.11). This latter finding makes it unlikely that the observed
difference in cessation rates was attributable to increased use of
bupropion by test site patients.

In addition to increasing adherence to Guideline recommen-
dations, the smoking cessation intervention led to improved
cessation outcomes. As shown in Table 4, more patients from
test sites than from control sites made an attempt to quit smoking
during the 6 months of follow-up, although the difference was
not statistically significant (adjusted OR = 1.4, 95% CI = 0.98
to 1.9; P = .06). Patients at test sites were more likely than
patients at control sites to report being abstinent for the prior 7
days at both the 2-month follow-up (adjusted OR = 3.3, 95% CI
= 1.9 t0 5.6; P<<.001) and the 6-month follow-up (adjusted OR
= 1.7, 95% CI = 1.2 to 2.6; P = .009). Patients from test sites
were also more likely than patients from control sites to have
been continuously abstinent (i.¢., abstinent at both the 2-month
and 6-month follow-up assessments) (adjusted OR = 3.4, 95%
CI = 1.8 t0 6.3; P<<.001). Crude and adjusted odds ratios were
similar, suggesting that adjustment for patient covariates had a
minimal effect on the odds ratios for the intervention (data not
shown). Crude odds ratios were also similar to odds ratios
adjusted for intake clinician covariates (data not shown). With
biochemically confirmed abstinence at 6 months as the depen-
dent variable, patients at test sites were more likely than patients
at control sites to have quit smoking, although the difference was
not statistically significant (adjusted OR = 1.4, 95% CI = 0.8 to
2.5; P = .30). This analysis incorporated biochemical data from
60 of the 115 self-reported quitters who returned saliva samples
for cotinine measurement. Among intervention-period patients
who were sent a saliva collection kit, the response rates for
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Table 4. Cessation outcomes for patients from control and test sites who agreed to participate in follow-up according to number of cigarettes smoked per day*

Baseline period Intervention period

Control sites, % Test sites, % Control sites, % Test sites, %

(95% Ch)i (95% CD)§ (95% CI)| (95% CIN
OutcomeT (n = 509) (n = 513) P (n = 499) (n = 642) P
Any quit attempt 41 (38 to 45) 44 (40 to 48) 34 50 (46 to 55) 57 (53 to 61) .06
<10 cigarettes smoked per day 48 (38 to 58) 51 (41 to 61) 14 63 (53 t0 73) 58 (49 to 67) 30
=10 cigarettes smoked per day 39 (35 to 44) 42 (37 to 47) .69 47 (42 to 52) 57 (52 to 61) .02
2-month quit rate 5@Bto7) 5Bto7) 94 6(4to8) 16 (13t0 19) <.001
<10 cigarettes smoked per day 9(4to15) 9 (3to15) 37 9 (3to 15) 13 (7t0 19) 71
=10 cigarettes smoked per day 4(2t06) 4(2t06) 94 53Bto7) 17 (14 to 21) <.001
6-month quit rate 9(6toll) 8 (5t0 10) .62 10 (7to 12) 15(13t0 18) .009
<10 cigarettes smoked per day 15 (8t022) 15 (8t022) 14 19 (11 to 26) 20 (13 t0 27) 93
=10 cigarettes smoked per day 7(5to 10) 6(4t08) 33 8 (5t0 10) 14 (11to 17) <.001
Continuous abstinence 4(2to5) 3(1to4) 42 4(2to5) 11 (8to 13) <.001
<10 cigarettes smoked per day 6(1to11) 5(1t09) .80 5(1to 10) 10 (5to 16) 22
=10 cigarettes smoked per day 3(1to5) 2(1to4) .50 3(2to5) 11 (8to 14) <.001

*Comparisons between control and test sites are based on hierarchical logistic regression models (adjusted for patient covariates: age, sex, educational level,
alcohol use, number of cigarettes smoked per day, self-reported health status, and presence of another smoker in household). CI = confidence interval.
FQuit rates refer to the proportion of patients who report abstinence over the prior 7 days at 2- and 6-month follow-up. Continuous abstinence is defined as

self-reported abstinence at both 2- and 6-month follow-ups.

tAnalysis is based on 95 patients who smoked <10 cigarettes per day and 414 patients who smoked =10 cigarettes per day.
§Analysis is based on 100 patients who smoked <10 cigarettes per day and 413 patients who smoked =0 cigarettes per day.
|| Analysis is based on 97 patients who smoked <10 cigarettes per day and 402 patients who smoked =10 cigarettes per day.
JAnalysis is based on 126 patients who smoked <10 cigarettes per day and 516 patients who smoked =10 cigarettes per day.

patients from control and test sites were similar (53% and 52%,
respectively; P = .96). Of the 60 self-reported quitters who
provided a saliva specimen for biochemical analysis, 14% and
15% tested positive for cotinine at test and control sites, respec-
tively (P = 91).

Patients’ reported intentions to quit smoking at the time of the
exit interviews were consistent with self-reported cessation out-
comes. During the intervention period, a greater proportion of
test site patients than control site patients reported that they
intended to quit smoking within the next 6 months (63% versus
47%; adjusted OR = 1.9, 95% CI = 1.4 t0 2.9; P<<.001). During
the baseline period, there were no statistically significant differ-
ences in the percentage of patients at test and control sites who
reported 7-day abstinence at the 2-month follow-up (5.3% ver-
sus 5.1%; adjusted OR = 1.0,95% CI = 0.6 to 1.8; P = .94) or
at the 6-month follow-up (7.8% versus 8.6%; adjusted OR =
0.9, 95% CI = 0.6 to 1.4; P = .62). In addition, there was no
statistically significant difference between test and control sites
in the percentage of non-abstinent patients who reported that
they intended to quit smoking at 6-month follow-up (36% versus
39%; adjusted OR = 0.96, 95% CI = 0.7 to 1.3; P = .78).

The effects of the intervention on quit attempts, quit rates,
and continuous abstinence were statistically significant for
moderate-to-heavy smokers but not for light smokers (Table 4).
Analysis of the interaction between number of cigarettes smoked
and intervention showed a greater increase in the proportion who
had made a quit attempt (P = .08) and a greater increase in the
proportion of moderate-to-heavy smokers who were abstinent at
the 2-month follow-up (P = .06) compared with light smokers;
however, none of the interaction terms in our models attained
statistical significance. Among moderate-to-heavy smokers (n =
918), patients from test sites were twice as likely to be abstinent
upon biochemical testing at the 6-month follow-up as those from
control sites (adjusted OR = 2.0, 95% CI = 098 t0 4.2; P =
.06).
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Because most patients continued to smoke cigarettes at
follow-up, we also assessed whether the intervention affected
smoking behaviors in this subgroup of patients (Table 5). During
the intervention period, more current smokers from test sites
than from control sites reported at the 2-month follow-up that
they had made a quit attempt of at least 7 days in duration at
some point during the follow-up period, but the difference was
not statistically significant (21% versus 11%; adjusted OR =
2.3,95% CI = 0.9 to 5.7, P = .07). There was no difference
between the percentage of current smokers from test and control
sites who reported a quit attempt of at least 7 days at some point
during the 6-month follow-up period (23% in both groups).
However, more patients from test sites than from control sites
reported having a plan to quit smoking at the 6-month follow-up
(50% versus 39%; adjusted OR = 1.7, 95% CI = 1.1 to 2.5;
P = .009). There were no statistically significant differences
between patients from test and control sites during either study
period in the number of cigarettes smoked (Table 5) or in the
number of attempts made to quit smoking (data not shown).

The total estimated cost of the intervention at the four test
sites was $63 453 over 12 months. The major expenses of the
intervention were attributable to the costs of pharmacotherapy
($29 427); salary for an on-site cessation coordinator who ro-
tated through each site ($28 861); telephone counseling, includ-
ing nurses’ time and telephone charges ($2330); vital signs
reminders (stampers for each nursing station) ($1313); training
and feedback sessions for nursing staff ($1202); intake clini-
cians’ time for screening and brief counseling of smokers
($281); and AHRQ smoking cessation brochures for patients
($39). The incremental cost per self-reported quitter (at 6
months) was determined to be $1822. This cost-effectiveness
ratio was based on the total cost of the intervention divided by
the difference in number of test site patients who reported
quitting at the 6-month follow-up (n = 99) minus the number of
test site patients expected to report having quit at the 6-month
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Table S. Secondary outcomes for patients from control and test sites who reported that they were still smoking cigarettes at the 2- and 6-month

follow-up assessments*

Baseline period

Intervention period

Outcome Control sites Test sites P Control sites Test sites P
Current smokers who reported % (95% CI) N % (95% CI) N % (95% CI) N % (95% CI) N
a quit attempt of at least
7 days in duration during
the follow-up period, %7
2-month follow-up 11 (6to0 17) 117 17 (10 to 25) 99 17 11 (6to0 17) 143 21 (15t0 27) 178 .07
6-month follow-up 23 (14 to 31) 104 20 (13 t0 27) 136 75 23 (16 to 30) 135 23 (17 t0 29) 194 .82
Patients having a plan to quit 39 (34 to 44) 396 36 (31 to 40) 405 .81 39 (34 to 43) 428 50 (46 to 55) 494 .009
smoking within the next
6 months, %
No. of cigarettes smoked per Median (IQR) N Median (IQR) N Median (IQR) N Median (IQR) N
day
2-month follow-up 15 (10-20) 427 18 (10-20) 438 13 15 (10-20) 458 15 (8-20) 513 .07
6-month follow-up 15 (10-20) 393 18 (10-20) 405 .50 15 (10-20) 428 15 (10-20) 494 30

*Comparisons between control and test sites are based on hierarchical logistic regression models for any quit attempt (=7 days in duration) and plan to quit in
next 6 months; hierarchical linear regression was used to model number of cigarettes smoked per day. All models were adjusted for the following patient covariates:
age, sex, educational level, alcohol use, number of cigarettes smoked per day, self-reported health status, and presence of another smoker in household. CI =

confidence interval, IQR = interquartile range.

tDuring the baseline period, there were 483 and 465 current smokers at control sites at 2- and 6-month follow-up assessments; there were 486 and 473 current
smokers at test sites at 2- and 6-month follow-up assessments, respectively. During the intervention period, there were 470 and 450 current smokers at control sites
at 2- and 6-month follow-up assessments; there were 537 and 543 current smokers at test sites at 2- and 6-month follow-up assessments, respectively.

follow-up (n = 63), based on the 6-month quit rate observed in
control sites. Although we assumed that a full-time cessation
coordinator would be needed, it is conceivable that the cessation
coordinator could have been assigned other patient education
tasks unrelated to smoking cessation, in which case the incre-
mental cost per quitter would have been less than $1822.

By designing the brief counseling protocol (Fig. 1) to be
performed within 2-3 minutes, on average, the intervention was
well accepted by intake clinicians. A majority indicated that they
intended to continue using elements of the intervention (e.g.,
modified vital signs stamp) after the end of the trial. Moreover,
the intervention was generally associated with improved self-
efficacy and role satisfaction in cessation counseling among
intake clinicians (data not shown).

DISCUSSION

During most visits to primary care clinicians, there is a need
to address multiple concerns related to the management of acute
and chronic illnesses and to provide appropriate preventive care
(38,39). Although several health care systems have improved the
delivery of smoking cessation services in primary care practices
following the initial release of the AHRQ Smoking Cessation
Guideline in 1996 (40—42), there are still major deficiencies in
cessation counseling and no experimental data on the effective-
ness of guideline-based strategies in these practice settings.

In the current trial, implementation of the AHRQ Guideline
by intake clinicians was associated with a 5.6% absolute in-
crease in the 6-month quit rate, an increase that is consistent with
the effectiveness of transdermal nicotine therapy plus counseling
observed in meta-analyses of controlled clinical trials (/,43). For
comparison, the estimated abstinence rates for participants re-
ceiving transdermal nicotine therapy or placebo in a meta-
analysis of 27 trials were 17.7% and 10.0%, respectively (1).
Quit rates among patients from control sites changed minimally
over the course of this trial, suggesting that it is unlikely that the
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increase in quit rates among patients from test sites was attrib-
utable to secular trends in smoking cessation.

A unique aspect of the study intervention was that drug
therapy and telephone counseling were integrated into clinic-
based cessation services and were provided free of charge to
smokers. In particular, the study cessation counselor maintained
regular communication with the intake clinicians at the test sites
and functioned in much the same capacity as a health educator
in a managed care organization. The design of the study inter-
vention was congsistent with the AHRQ Guideline and with
recent national recommendations for creating effective delivery
systems (1,44). In addition, studies of guideline implementation
support the use of multiple modalities in changing clinicians’
practice behavior (45,46).

A potential drawback of the study intervention was the need
for additional staff time and resources. However, managed care
organizations have demonstrated the feasibility of providing
pharmacotherapy and counseling as part of a comprehensive
strategy for smoking cessation (47). Moreover, the incremental
cost per quitter associated with the study intervention compared
favorably with that computed in a formal cost-effectiveness
analysis, which demonstrated that implementation of the AHRQ
Guideline was highly cost-effective relative to other preventive
care interventions ($1822 versus $3779) (48).

The limitations of this study warrant discussion. First, bio-
chemical confirmation was not performed for all self-reported
quitters. However, biochemical testing has been shown to have
limited value in low-intensity interventions such as the one used
in this study (29,49,50). In addition, among the patients who
provided a saliva specimen for biochemical analysis, a similar
proportion of self-reported quitters from test and control sites
tested positive for cotinine. Thus, differential overreporting of
abstinence is unlikely to account for the higher quit rates ob-
served at test sites. Even if patients at test sites were 5% more
likely to overreport abstinence than patients at control sites (51),
the difference in 6-month quit rates between patients from test
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and control sites would still be statistically significant (12.3%
versus 8.3%; P = .03; starting with the self-reported abstinence
rates of 15.4% and 9.8% for test and control sites, respectively,
and multiplying by the proportion of participants who were
biochemically confirmed in each group [0.80 and 0.85, respec-
tively, under the assumption of differential overreporting of
abstinence in the test group]).

Second, the intervention did not offer patients alternative
forms of counseling or drug therapy (e.g., sustained-release
bupropion or other forms of nicotine replacement therapy).
Although patients were allowed to use pharmacotherapy other
than transdermal nicotine patches during the study, a priority of
the intervention was to ensure that all eligible smokers had
access to effective drug therapy that did not require a physician’s
prescription (and with no cost to the patient).

Third, the study intervention did not target physicians. The
intervention was purposely designed to minimize demands on
physicians by reassigning primary responsibility for the identi-
fication and brief counseling of smokers to intake clinicians. We
presume that the effectiveness of this intervention would have
been enhanced if we had actively involved primary care clini-
cians in implementing the Guideline.

Fourth, we did not achieve our original enrollment target and
thus had a slightly lower power than originally planned to detect
differences in cessation outcomes between test and control sites.
Our recruitment strategy primarily focused on enrolling a suffi-
cient number of patients per intake clinician (to obtain stable
estimates of performance for each clinician), and we terminated
recruitment at smaller clinics (i.e., those with fewer than 10
intake clinicians) before we attained the original target of 150
smokers per clinic (per study period). Finally, it is unclear if the
intervention would be as effective in unselected primary care
clinics that might have less interest in smoking cessation or less
organizational readiness for change. Patients who participated in
the current study were similar to those in a recent preventive care
survey of U.S. primary care clinics (52).

Our results suggest that intake clinicians can effectively im-
plement the AHRQ Guideline-based strategy to improve the
delivery of smoking cessation advice and pharmacotherapy in a
time- and cost-efficient manner. For the 70% of U.S. smokers
who visit their physicians at least once a year, exposure to this
opportunistic intervention could potentially lead to smoking
cessation for approximately 2 million patients annually. To
realize these benefits, health care organizations should aim to
enhance the impact of brief counseling in primary care settings
by providing effective drug and behavioral therapies for prop-
erly selected smokers who are committed to quitting. Future
research should determine whether strategies based on the
AHRQ Guideline can be effectively implemented and sustained
in different practice settings over the long term and should
evaluate strategies that integrate AHRQ smoking cessation
guidelines into the management of other chronic conditions,
including diabetes and hypercholesterolemia (53).

APPENDIX

Members of the AHRQ Smoking Cessation Guideline Study
Group: 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 Health-
McFarland Clinic, McFarland, WI; Medical Associates of Watertown,

602 ARTICLES

Watertown, WI; UW Health-Columbus Clinic, Columbus, WI; Lodi
Medical Clinic, Lodi, WI; and The Beloit Clinic, Beloit, WI.
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