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Abstract
Background—The healthcare system is a key channel for delivering treatment to tobacco users.
Brief clinic-based interventions are effective but not reliably offered. Population management
strategies might improve tobacco treatment delivery in a healthcare system.

Purpose—To test the effectiveness of supplementing clinic-based care with a population-based
direct-to-smoker (DTS) outreach offering easily accessible free tobacco treatment.

Design—RCT, conducted in 2009–2010, comparing usual clinical care to usual care plus DTS
outreach.

Setting/participants—A total of 590 smokers registered for primary care at a community
health center in Revere, MA.

Interventions—Three monthly letters offering a free telephone consultation with a tobacco
coordinator who provided free treatment including up to 8 weeks of nicotine patches (NRT) and
proactive referral to the state quitline for multisession counseling.

Main Outcome Measures—Use of any tobacco treatment (primary outcome) and tobacco
abstinence at 3 month follow-up; cost-per-quit.

Results—Of 416 eligible smokers, 43 (10.3%) in the DTS group accepted the treatment offer; 42
(98%) requested NRT and 30 (70%) requested counseling. In intention-to-treat analyses adjusted
by logistic regression for age, gender, race, insurance, diabetes, and coronary heart disease, a
higher proportion of the DTS group, compared to controls, had used NRT (11.6% vs 3.9%, OR
3.47; 95% CI 1.52, 7.92) or any tobacco treatment (14.5% vs 7.3%, OR 1.95, 95% CI 1.04, 3.65)
and reported being tobacco abstinent for the past 7 days (5.3% vs 1.1%, OR 5.35, 95% CI 1.23,
22.32) and past 30 days (4.1% vs 0.6%, OR 8.25, 95% CI 1.08, 63.01). The intervention did not
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increase smokers’ use of counseling (1.7% vs 1.1%) or non-NRT medication (3.6% vs 3.9%).
Estimated incremental cost-per-quit was $464.

Conclusions—A population-based outreach offering free tobacco treatment to smokers in a
health center was a feasible, cost-effective way to increase the reach of treatment (primarily NRT)
and to increase short-term quit rates.

Introduction
The healthcare system is a key channel for delivering treatment to tobacco users.1 Clinical
interventions at office visits increase smoking-cessation rates but are not consistently
offered.2,3 Even if universally provided, they can reach only those smokers making a visit. A
healthcare system might increase its delivery of tobacco treatment by supplementing visit-
based interventions with proactive population-based outreach,4,5 using methods proven
effective in public health settings.6–13 Whether this strategy is feasible and effective for
promoting smoking cessation in a healthcare setting is unclear. Two randomized trials of
population-based outreach in primary care improved smokers’ use of tobacco treatment and
quit attempts but not smoking-cessation rates.14,15

This RCT tested the effectiveness of a population-based Direct-to-Smoker (DTS) outreach
program in a healthcare system. Smokers, identified by the electronic health record (EHR),
were proactively offered free tobacco treatment that did not require an office visit. The
hypothesis was that adding the DTS program to usual primary care would increase the
proportion of smokers who used treatment and thereby stopped smoking.

Methods
Study Design, Setting, and Participants

The study was conducted among smokers with a primary care provider (PCP) at a
community health center in Revere, Massachusetts, belonging to Partners HealthCare
System. Partners’ EHR identified adults (aged ≥18 years) who had made an office visit to a
PCP in the year before May 2009, had a telephone, and had in the past 5 years the entry of
“current smoker” in the health monitoring grid or “smoking” on the problem list. Two
cohorts of subjects, DTS1 and DTS2, were drawn sequentially from the population during 1
year (July 2009–June 2010), randomly assigned to receive the DTS program or usual care,
and followed for 3 months to assess outcomes.

Recruitment and Randomization
All 19 PCPs participated. Each received a list of their patients identified as smokers by the
EHR and excluded those who were nonsmokers or not appropriate to contact for telephone
counseling. Those not excluded received a letter from the medical director confirming that
they were current smokers and offering the option to decline further study contact.
Individuals who were not excluded were randomly assigned to intervention or usual care
control groups (1:1 for DTS1; 3:1 for DTS2). Randomization was stratified by PCP.

Intervention
Intervention group participants were mailed one letter monthly for 3 months beginning in
August 2009 (DTS1) or January 2010 (DTS2). Letters, signed by the PCP, encouraged the
smoker to quit and offered a free telephone consultation by Partners’ Tobacco Treatment
Coordinator (TTC), free nicotine patches, and referral to additional treatment resources.
Additionally, in DTS2, the TTC made 2 proactive calls to a randomly selected one third of
participants (Intervention Plus group) to try to increase uptake of the offer.
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Participants who contacted the TTC received a 15-minute consultation following clinical
guidelines.2 She offered a free 4-week supply of 21-mg nicotine patches mailed to their
home (refillable once), helped smokers obtain prescriptions for other smoking-cessation
medication, used a fax-referral system to connect smokers to free multisession counseling
from the Massachusetts Smokers Quitline, and referred to in-person counseling programs.
The TTC documented the encounter in the EHR and emailed the smoker’s PCP.

Control
Smokers assigned to usual care received a letter from their PCP advising them to stop
smoking, encouraging them to make a visit to discuss quitting, and telling them to expect a
telephone call in 3 months.

Assessment
Baseline characteristics were obtained from the EHR. The primary outcome was the
proportion of participants who reported using any tobacco treatment during the 3-month
study period, defined as (1) any smoking-cessation counseling contact (with the TTC,
Quitline, or in-person counseling) or (2) FDA-approved smoking-cessation
pharmacotherapy (nicotine patch, gum, lozenge, inhaler, or nasal spray; bupropion; or
varenicline). The secondary outcome was tobacco abstinence, defined as self-reported 7-day
and 30-day point-prevalence abstinence at 3-month follow-up. Additional outcomes
included use of individual components of tobacco treatment and having made a quit attempt
(intentional tobacco abstinence lasting ≥24 hours) in the past 3 months. DTS program
response was measured as the percentage of eligible subjects who responded to the offer by
contacting the TTC.

Outcomes were assessed by telephone survey (5 call attempts, no incentive for completion)
at 3-month follow-up. Due to resource constraints, follow-up in DTS1 was attempted for a
randomly selected half of control group participants (n=98). Response rates were calculated
using the American Association for Public Opinion Research response-rate calculation #4.16

Statistical Analysis
Results were examined in 2010 separately by cohort, then pooled for analysis using an
intention-to-treat approach that included all eligible randomized subjects, with two
exceptions. It excluded control-group subjects for whom follow-up was not attempted
(n=97) and individuals who after randomization were found to be ineligible because they
were nonsmokers or did not speak English. These individuals were included in a subsequent
sensitivity analysis. Subjects with missing follow-up data were classified as smokers and
considered not to have used tobacco treatment during the study. Baseline factors between
study arms and between survey respondents and nonrespondents were compared, and
variables related either to group assignment or to survey response were included as
covariates in logistic regression models assessing outcomes.

Cost-effectiveness analysis
Personnel and material costs of the intervention, excluding research costs, were tracked
prospectively. The analysis took the perspective of a provider organization. Cost
effectiveness was calculated as the incremental cost divided by the incremental number of
quits in the intervention group. The incremental number of quits is the risk difference for 7-
day point-prevalence abstinence at follow-up multiplied by the number of intervention
patients.
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Results
Participants

Figure 1 displays the flow of participants through the trial. The 3-month adjusted survey
response rate, accounting for estimated ineligibility among nonrespondents and refusals, was
35% (28% in the control group, 39% in the intervention group).16 Table 1 displays baseline
characteristics of the 590 study participants. Control and intervention groups differed only in
gender.

Response to Treatment Offer
Forty-three (10.3%) of 416 intervention subjects offered treatment contacted the TTC.
Forty-two (98%) requested nicotine patches (41 passed a medical screen and were sent
patches) and 30 (70%) requested counseling. Response did not differ by season (11.5% in
August–October vs 9.6% in January–March). Adding two proactive telephone calls to three
letters offering treatment in DTS2 did not improve response (9.5% vs 9.7%, respectively).

Outcomes
Table 2 displays study outcomes at 3-month follow-up. The treatment offer increased the
proportion of smokers who used any tobacco treatment and who used NRT but not non-
nicotine medications or counseling. At 3-month follow-up, the treatment offer increased
self-reported abstinence for the past 7 days and past 30 days. An alternative analysis
retaining all randomized subjects, even those later found to be ineligible for the study,
produced the same pattern of significant results (data not shown). Limiting the analysis to
respondents only (n=209) produced similar ORs, but reduced statistical power to detect
some differences (data not shown).

Cost-Effectiveness Analysis
The total cost of intervention implementation was $9,981. The incremental number of
intervention-attributable quits was 21.5. The incremental cost per quit was $464.

Conclusion
A population-based outreach program offering free tobacco treatment to smokers in a
community health center was a feasible, cost-effective way to increase the reach of
treatment (primarily NRT) and to increase short-term quit rates. The 10% response to a
mailed offer of free treatment was similar to the 9% rate in a nonrandomized trial in New
Zealand.17 The study extends two previous randomized studies that used the components of
our population-based intervention model.14,15

The proactive offer of free NRT and counseling nearly doubled smokers’ likelihood of using
pharmacotherapy and more than tripled their odds of using NRT specifically, but did not
increase the use of counseling or other smoking-cessation medications. The intervention
increased rates of self-reported tobacco abstinence for past 7 days and 30 days at 3-month
follow-up. The intervention’s effect might be strengthened by identifying a way to increase
smokers’ acceptance of counseling along with pharmacotherapy, because combined
treatment is more effective than single treatment.2

The study has several limitations. Follow-up lasted only 3 months; therefore, the results
reflect short-term rather than long-term tobacco abstinence. Further study is needed to
determine the effect on long-term abstinence. Abstinence was not verified biochemically,
although validation is not required in low-intensity population-based interventions such as
this study.18 Response to the outcome assessment was only 35%. To avoid bias, an intent-to-
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treat analysis was used, conservative assumptions were made about nonrespondents (that
they all continued smoking and did not access treatment), and analyses were adjusted for
systematic differences between respondents and nonrespondents.19 Finally, the study was
conducted in one site, limiting generalizability.

The DTS program is a promising strategy that extends the reach of tobacco treatment
beyond the office and leverages a health system’s resources to improve the health of the
population it serves. It deserves further study to determine its long-term impact. If effective,
it could be incorporated into emerging models of healthcare delivery like patient-centered
medical homes and accountable care organizations and potentially serve as a model for
managing chronic diseases other than tobacco dependence.
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Figure 1.
Flow diagram
Note: Intervention Plus consists of the standard intervention (three mailed letters offering
treatment) plus two proactive telephone calls offering the same treatment options.
DTS, direct to smoker; HC, health center; PCP, primary care provider
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