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BACKGROUND: Population-based strategies can expand
the reach of tobacco cessation treatment beyond clinical
encounters.
OBJECTIVE: To determine the effect of two population-
based tobacco cessation strategies, compared with usual
care, on providing tobacco treatment outside of clinical
encounters.
DESIGN: 3-arm pragmatic randomized controlled trial.
PARTICIPANTS: Current smokers ≥ 18 years old with a
primary care provider at one of five community health
centers in Massachusetts were identified via the electron-
ic health record (n = 5225) and recruited using automated
phone calls.
INTERVENTIONS: One intervention group involved en-
gagement with a health system–based tobacco coach (in-
ternal care coordination), and the other connected pa-
tients to a national quitline (external community referral).
MEASUREMENTS:Proportion of smokerswith documen-
tation of any evidence-based cessation treatment in the
6 months after enrollment.
KEY RESULTS:Of 639 individuals who responded to the
proactive treatment offer, 233 consented and were ran-
domized 1:1:1 to study arm. At 6-month follow-up, the
pooled intervention group, comparedwithusual care, had
higher documentation of any smoking cessation treat-
ment (63% vs. 34%, p < 0.001), cessation medication pre-
scription (52% vs. 30%, p = 0.002), and counseling (47%
vs. 9%, p < 0.001). Internal care coordination was more
effective than external community referral at connecting
smokers to any cessation treatment (76% vs. 50%, p =
0.001) and at providing cessation medication (66% vs.
39%, p < 0.001), but comparable at linking smokers to
cessation counseling resources.
CONCLUSIONS: Smokers responding to a population-
based, proactive outreach strategy had better provision
of tobacco cessation treatment when referred to either a

health system–based or community-based program com-
pared with usual care. The health system–based strategy
outperformed the quitline-based one in severalmeasures.
Future work should aim to improve population reach and
test the effect on smoking cessation rates.
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INTRODUCTION

Smoking remains the leading preventable cause of death in the
USA.1 An estimated 36.5 million US adults, or 15%, smoke
cigarettes.2 While effective tobacco cessation treatments ex-
ist,3 in 2015, only 31% of smokers who tried to quit in the past
year reported having used any assistance.4 Healthcare systems
are a major channel for delivering tobacco cessation treatment
resources to smokers, but current systems often fail to offer
treatment reliably.5 One reason is that health systems primarily
use reactive strategies that rely on busy clinicians with multi-
ple competing demands to provide treatment at office visits.
Offering treatment independent of clinical encounters is a

population-based strategy that could expand the reach of to-
bacco cessation treatment in health systems by complementing
clinicians’ office-based efforts.6,7 Electronic health records
(EHR) facilitate creation of population-based registries of
current smokers to whom tobacco treatment can be proactively
offered independent of clinical visits.6 The effectiveness of
this approach is supported by five randomized controlled trials
in which smokers who were offered proactive evidence-based
treatment had higher smoking cessation rates at follow-up than
smokers receiving usual care.8–12 The trials all leveraged the
EHR to identify a population of current smokers and reached
out to smokers using mailed letters or automated or live
telephone calls. To provide treatment to smokers who en-
gaged, all trials offered telephone-based cessation counseling
and facilitated smokers’ access to cessation medications. In
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each trial, however, telephone counseling was delivered by
research staff, and in three trials, research funds provided free
nicotine replacement therapy. For a proactive tobacco treat-
ment strategy to be broadly implemented, it must be sustain-
able in real-world healthcare settings where resources are often
limited.
A key challenge for health systems is to define what ser-

vices to provide to smokers responding to proactive treatment
offers. The landscape of tobacco treatment services suggests
two alternatives: internal health system–based resources or
external community-based resources, such as the national
network of telephone quitlines.13 An internal program pro-
vides closer coordination with the smokers’ healthcare team
and might therefore be more effective than a quitline referral.
However, a quitline referral incurs no cost to the health system
because quitline services are primarily funded by state health
departments. The effectiveness of these two approaches for
delivering treatment in a proactive care model has not been
directly compared.
We conducted a pragmatic randomized controlled trial on

the effect of two proactive, population-based outreach strate-
gies, compared with usual care, for providing tobacco cessa-
tion treatment to smokers outside of clinical encounters. The
trial design permitted us to compare an internal tobacco care
coordination strategy to an external community-based referral
strategy and compare both to usual care. We hypothesized that
the interventions would have higher rates of connecting cur-
rent smokers to tobacco treatment, and that the internal care
coordination strategy would connect more smokers to treat-
ment than quitline referral.

METHODS

Design

Be Tobacco-Free (BTF) was a three-arm pragmatic random-
ized controlled trial comparing the efficacy of two population-
based, proactively offered interventions for delivering tobacco
cessation treatment vs. usual care. The Partners Institutional
Review Board approved the study. Enrollment began in April
2016 and outcome ascertainment ended in August 2017.

Setting and Participants

We recruited participants from five Massachusetts General
Hospital (MGH)–affiliated primary care practices located at
community health centers. Using the EHR, we identified
adults (≥ 18 years old) who were seen at a participating prac-
tice in the past year, had a current smoking status, and had a
telephone number. We excluded patients who did not speak
English and those who had a problem list diagnosis of demen-
tia, psychosis, schizophrenia, schizoaffective disorder, or sui-
cidal tendencies. Primary care physicians (PCPs) were provid-
ed brief information about the study along with a request to
permit study staff to contact their potentially eligible patients

for participation. Anyone they deemed inappropriate to con-
tact was excluded.
Eligible smokers received a letter, signed by their PCP and

the study’s principal investigator, describing the study and
providing contact information to opt out of future contact.
Smokers who did not opt out received an automated telephone
call using interactive voice response (IVR) technology
(TelASK Technologies, Ottawa, Canada). The call described
the study, confirmed eligibility, obtained oral informed con-
sent, administered a brief survey about smoking history, and
randomized participants. Up to 12 call attempts were made
over 2 weeks. IVR technology was chosen because of greater
efficiency compared with live calls and its acceptability for
participant recruitment.10,14

Randomization and Intervention

We randomized participants 1:1:1, stratified by practice, to one
of two intervention groups (internal care coordination or exter-
nal community referral) or usual care. A statistician using a
random number generator with blocks created the random
allocation sequence. The IVR system implemented the random-
ization table for patients who consented and completed baseline
data collection. Participants were unblinded to study arm.
The core component of internal care coordination was a

MGH-based Tobacco Care Coordinator–introduced to partici-
pants as the MGH tobacco coach. The coach called each new
enrollee to assess tobacco use and readiness to quit, offer brief
counseling and motivational intervention, describe tobacco
treatment options, and help them make a quit plan. The coach
linked participants to their choice of internal (healthcare sys-
tem–based) and external (community-based) tobacco cessation
resources. Internal resources included referral to practice-based
in-person tobacco counseling and communication with the PCP
to facilitate tobacco cessationmedication prescriptions. External
resources included fax-referral to the Massachusetts Smoker’s
Quitline13 and assistance signing up for the SmokeFreeTXT
text messaging program.15 The coach documented actions taken
as an EHR note. IVR telephone calls were made 4, 8, and
12 weeks after enrollment, each offering a call back from the
coach for counseling or medication assistance. If the IVR
system did not reach a participant for a scheduled call, the coach
made up to three attempts to call the participant.
In the external community referral group, participants were

connected at the end of the IVR recruitment call directly to the
Massachusetts Smoker’s Quitline via a warm transfer. The
quitline offered up to five proactive telephone counseling calls
over 12 weeks with options for text messaging, web-based
resources, mailed educational materials, and information
about insurance coverage of smoking cessation medications.
It also mailed a 4-week supply of free nicotine patches, gum,
or lozenges to participants setting a quit date within 30 days.
Participants in the usual care group were given the state

quitline number at randomization and advised to contact their
PCP for assistance to quit smoking. Each practice had a
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certified tobacco treatment specialist available one day per
week to provide free in-person individual cessation support.
PCPs could also fax a referral to the quitline.

Measures

Baseline measures collected from the EHR included demo-
graphics (age, sex, race, education level), health insurance type,
medical history (coronary heart disease, chronic obstructive
pulmonary disease, diabetes, hypertension, asthma, depression),
past-year prescription of tobacco cessation pharmacotherapy,
and number of visits to the practice in the past three years. A
baseline survey during the initial IVR call collected additional
information about recent use of cigarettes, electronic cigarettes,
and other tobacco products; cigarettes smoked per day; nicotine
dependence (time to first morning cigarette16); past-year quit
attempts; and intentions to quit in the next 30 days.
The primary outcome measure was the proportion of

smokers with documentation of any evidence-based tobacco
cessation treatment (counseling or pharmacotherapy) in the
6 months after enrollment. Any tobacco cessation treatment
was defined as any of the following: (1) in-person visit with
the practice-based tobacco counselor; (2) completion of ≥ 1
quitline counseling call (excluding the initial registration call
to which the participant was transferred from the IVR system);
(3) telephone contact with the study’s tobacco coach (exclud-
ing the initial coordination call at enrollment); (4) outpatient
prescription for nicotine replacement, bupropion, or
varenicline in the EHR; or (5) provision of nicotine replace-
ment by the quitline. Information was obtained from the EHR,
research program records, and practice-based tobacco coun-
selor records by unblinded study staff. The quitline provider,
National Jewish Health, provided patient-level data on all
quitline referrals sent from allMGH practices during the study.
In exploratory analyses, we measured self-reported past 30-

day tobacco abstinence at 6 months after enrollment, using an
IVR-administered survey. Up to 12 IVR calls were made at
different times, and participants who did not complete IVR
calls were called three times by study staff and sent an email
prompt to complete the survey.

Statistical Analysis

We compared participants’ baseline characteristics by study
group using chi-square tests, t tests, and Fisher’s exact tests.
The primary outcome analysis, conducted as intention-to-treat,
compared the pooled intervention groups (internal care coor-
dination and external community referral) to usual care, using
chi-square tests. In secondary analyses, we compared the two
intervention groups to each other and each to usual care. In
exploratory analyses, we compared groups on self-reported
past 30-day tobacco abstinence at 6 months, using both a
complete case analysis that included only participants who
completed the 6-month survey and an analysis that counted
survey non-respondents as smokers. We used SAS version 9.4
for all analyses.

RESULTS

Using EHR data, we identified 5890 smokers who were po-
tentially eligible for the study (Fig. 1) and mailed recruitment
letters to the 5654 smokers (96%) who were not excluded by
their PCPs. After excluding smokers who opted out of further
study communication, were ineligible for the study, and were
unreachable by mail, 5199 smokers (88%) were contacted by
IVR for enrollment. Of the 639 individuals (12%) who an-
swered the IVR call, 198 (31%) denied being current smokers.
Among the 441 eligible smokers who answered the IVR call,
155 refused study participation, 4 calls were disconnected, and
282 (64%) consented to join the study. Due to technical
problems, 49 failed authentication before randomization and
233 participants were randomly assigned to the internal care
coordination group (n = 79), the external community referral
group (N = 78), or to the usual care group (n = 76). Overall,
5.4% (n = 282) of the 5199 individuals who received IVR calls
consented to join the study and 4.5% (n = 233) were success-
fully randomized. Characteristics of individuals who did and
did not respond to the IVR call are shown in the online
appendix (Supplemental Table 1).
Compared with eligible individuals who did not enroll in

the study, participants who enrolled were older (mean age 53.4
vs. 49.3); more likely to be female (63.5% vs. 52.4%), black
(9.4% vs. 4.4%), have Medicare insurance (30.3% vs. 21.3%),
have COPD (44.6% vs. 34.9%) and depression (10.3% vs.
6.6%), and have used smoking cessation medication in the
past year (43.4% vs. 24.1%); and less likely to be Hispanic
(4.7% vs. 9.1%) (all p values < 0.05).
Participants in the three study groups had similar baseline

characteristics (Table 1). The internal care coordination group
had a higher prevalence of coronary artery disease compared
with the external community referral (p = 0.05) and usual care
groups (p = 0.05). No other factors differed significantly
across groups.
Table 2 shows results of the primary analyses assessing

participants’ documented receipt of evidence-based tobacco
cessation treatment over 6-month follow-up. The pooled in-
tervention group was nearly twice as likely as the usual care
group to have documentation of any evidence-based cessation
treatment (63.1% vs. 34.2%, p < 0.001). The pooled interven-
tion group also had more documentation of counseling (46.5%
vs. 9.2%, p < 0.001), smoking cessation medication (52.2%
vs. 30.3%, p = 0.002), and both counseling and medication
(35.7% vs. 5.3%, p < 0.001) than usual care.
Secondary analyses compared the two intervention groups

with each other and with usual care (Table 3). The internal care
coordination group was more likely than the external commu-
nity referral group to have documented receipt of any tobacco
cessation treatment and cessation medication provision
(76.0% vs. 50.0%, p = 0.001). The groups did not differ in
receipt of counseling or of both counseling and medication.
However, use of specific counseling resources varied by
group. The internal care coordination group had more in-
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person counseling and less quitline counseling than the exter-
nal community referral group (22.8% vs. 3.8%, p < 0.001 for
in-person counseling; 15.2% vs. 41.8%, p < 0.001 for quitline
counseling). Each intervention group was more likely than the
usual care group to have documented receipt of counseling,
but only the internal care coordination group outperformed the
usual care group in providing cessation medication (Table 3).
We conducted exploratory analyses of self-reported

smoking status at 6-month follow-up. The survey response
rate was 54.7% overall and did not differ significantly by study
arm (p = 0.64, Fig. 1). In the complete case analysis (N = 128),
self-reported past 30-day cigarette abstinence was 14.6% in
the internal care coordination group, 14.3% in the external
community referral group, and 8.9% in the usual care group.
Counting non-respondents as smokers, self-reported past 30-
day cigarette abstinence rates were 7.6% in the internal care
coordination group, 7.7% in the external community referral
group, and 5.3% in the usual care group. While rates were
higher in the two intervention groups, these differences were
not statistically significant.

DISCUSSION

In this pragmatic randomized controlled trial conducted at five
community health centers, the proactive offer of tobacco ces-
sation treatment to a population of current smokers identified
via the EHR and contacted independent of office visits was

more effective than usual care in connecting smokers to
evidence-based treatment. The trial further compared the ef-
fectiveness of two models of tobacco cessation treatment
provision in this setting. A care coordination model based in
the healthcare system was more effective than an external
referral to community-based telephone quitline for connecting
smokers to any documented tobacco cessation treatment and at
increasing the provision of cessation medication. The two
models were comparable at linking smokers to counseling
resources, though the specific resources varied in a predictable
way. Participants referred to the quitline primarily received
counseling from the quitline, while those referred to the to-
bacco care coordinator had more contacts with internal
counseling resources. Nevertheless, each intervention was
more effective than usual care at linking smokers to combined
counseling and medication, the most effective strategy for
long-term cessation.3

The study findings are consistent with prior studies that also
used a proactive outreach model8–11,17 to offer tobacco cessa-
tion treatment to a population. Our study extends previous
work by primarily using existing treatment resources to deliver
cessation counseling and medication.8,10–12 For example, un-
like prior studies, we did not use research funds to provide
tobacco cessation medication. By delivering cessation treat-
ment with minimal (as in the internal care coordination group)
or no (as in the external community referral group) reliance on
research staff, our treatment models may therefore be more

Figure 1 Consort diagram.
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easily implemented by health systems. Additionally, our study
provides health systems with the first direct comparison be-
tween two models of treatment delivery in the context of
population-based proactive outreach. This information can
guide policymakers and health system administrators who
are considering how best to implement tobacco cessation
treatment. The internal care coordination model was superior
to external community referral in linking smokers to any
treatment, any medication, and a broader range of medications
beyond NRT (Table 3). However, the models did not differ
significantly in providing smokers with both counseling and
medication, and each model surpassed usual care in
connecting smokers to treatment. We did not measure treat-
ment costs directly, but the quitline referral option should be
less costly to healthcare systems becausemost do not currently
pay for quitlines, whereas a health system would need to fund
a care coordinator to link smokers to existing internal and
external tobacco cessation resources. Care coordinators for
tobacco use can serve an important role in the chronic care

model of care, components of which include support for
disease self-management, decision support systems, clinical
information systems, and community-based resources.18 Stud-
ies in other chronic diseases, such as diabetes, have found that
chronic care model interventions can improve outcomes.19,20

Elements of such interventions can be adopted when design-
ing tobacco-based interventions.
In exploratory analysis, each intervention group gener-

ated a higher self-reported smoking cessation rate at
6 months than usual care (7.6% and 7.7% vs. 5.1%), but
the difference was not statistically significant. Small sam-
ple sizes limited statistical power for this analysis. How-
ever, odds of past 30-day abstinence at 6 months in this
study (OR = 1.8) are comparable with point-prevalence
abstinence measures reported by prior studies that detect-
ed an effect of proactive intervention vs. usual care on
smoking cessation outcomes.8–10,12 Our study’s absolute
quit rates were lower than those found in these prior
studies, partly attributable to our lower survey response

Table 1 Baseline Sociodemographic and Tobacco Use Characteristics of the Study Population

Internal care
coordination (n = 79)

External community
referral (n = 78)

Pooled intervention
groups (n = 157)

Usual care (n = 76)

Age, mean (SD) 53.7 (11.9) 52.9 (12.2) 53.3 (12.0) 53.5 (11.3)
Clinic visits over 3 years, mean (SD) 12.6 (9.1) 12.3 (11.0) 12.5 (10.1) 10.4 (7.4)
Female sex 54 (68.4%) 51 (65.4%) 105 (66.9%) 43 (56.6%)
Race
Non-Hispanic White 65 (82.3%) 57 (73.1%) 122 (77.7%) 61 (80.3%)
Hispanic 3 (3.8%) 5 (6.4%) 8 (5.1%) 3 (4.0%)
Non-Hispanic Black 5 (6.3%) 10 (12.8%) 15 (9.6%) 7 (9.2%)
Non-Hispanic Asian 1 (1.3%) 1 (1.3%) 2 (1.3%) 0 (0.0%)
Other/unknown 5 (6.3%) 5 (6.4%) 10 (6.4%) 5 (6.6%)

Insurance
Commercial 39 (49.4%) 41 (52.6%) 80 (51.0%) 41 (54.0%)
Medicaid 15 (19.0%) 9 (11.5%) 24 (15.3%) 8 (10.5%)
Medicare 22 (27.9%) 24 (30.8%) 46 (29.3%) 24 (31.6%)
Uninsured 3 (3.8%) 4 (5.1%) 7 (4.5%) 3 (4.0%)

Education
Less than high school 4 (5.1%) 2 (2.6%) 6 (3.8%) 7 (9.2%)
High school 33 (41.8%) 21 (26.9%) 54 (34.4%) 23 (30.3%)
College graduate 13 (16.5%) 10 (12.8%) 23 (14.7%) 15 (19.7%)
Unknown 29 (36.7%) 45 (57.7%) 74 (47.1%) 31 (40.8%)

Medical diagnoses
COPD 37 (46.8%) 35 (44.9%) 72 (45.9%) 32 (42.1%)
Asthma 23 (29.1%) 19 (24.4%) 42 (26.8%) 17 (22.4%)
Coronary artery disease 10 (12.7%)* 3 (3.9%) 13 (8.3%) 3 (4.0%)
Diabetes 12 (15.2%) 12 (15.4%) 24 (15.3%) 10 (13.2%)
Hypertension 35 (44.3%) 25 (32.1%) 60 (38.2%) 27 (35.5%)
Depression 10 (12.7%) 9 (11.5%) 19 (12.1%) 5 (6.6%)

Past 7-day cigarette use 79 (100%) 76 (97.4%) 155 (98.7%) 74 (97.4%)
Cigarettes/day, mean (SD) 15.0 (8.1) 14.7 (10.6) 14.9 (9.4) 15.9 (8.3)
First cigarette within 30 min of waking 63 (79.8%) 59 (75.6%) 122 (77.7%) 61 (80.3%)
Past 30-day e-cigarette use 7 (8.9%) 6 (7.7%) 13 (8.3%) 8 (10.5%)
Past 30-day other tobacco use 6 (7.6%) 5 (6.4%) 11 (7.0%) 4 (5.3%)
Past year quit attempt 49 (62.0%) 48 (61.5%) 97 (61.8%) 54 (71.1%)
Plan to quit in next 30 days 62 (78.5%) 57 (75.0%) 119 (76.8%) 57 (75.0%)
Smoking cessation medication prescription in past year
Nicotine patch 12 (15.2%) 21 (26.9%) 33 (21.0%) 19 (25.0%)
Nicotine lozenge 5 (6.3%) 7 (9.0%) 12 (7.6%) 8 (10.5%)
Nicotine gum 3 (3.8%) 3 (3.9%) 6 (3.8%) 3 (4.0%)
Nicotine inhaler 6 (7.6%) 3 (3.9%) 9 (5.7%) 4 (5.3%)
Bupropion 13 (16.5%) 12 (15.4%) 25 (15.9%) 9 (11.8%)
Varenicline 8 (10.1%) 6 (7.7%) 14 (8.9%) 8 (10.5%)

Data on sociodemographics, comorbidities, and smoking cessation prescriptions were obtained from the electronic health record. Tobacco use variables
were obtained by participant self-report
*Incidence of CAD was significantly higher in the internal care coordination group vs. the external community referral group (p = 0.04) and vs. the
usual care group (p = 0.05)
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rate. The complete case analysis generated comparable
cessation rates to prior studies.
Our population-level strategy offered cessation resources to

all patients, regardless of interest in quitting or recent engage-
ment in care. This strategy might have contributed to a lower
response rate compared with a previous study in the same
health system that also used IVR to contact patients shortly
after an office visit.10 Cessation resources offered to smokers
primarily assist those who are ready to make a quit attempt, yet
most smokers are not ready do so at any given time. This is
supported by the fact that three-quarters of this study’s
enrollees planned to quit in the next 30 days. One strategy to
improve the overall yield of IVR would be supplement it with
other outreach modalities such as text messaging, EHR por-
tals, or email.21 Another approach to improve the response to
outreach efforts overall would be to adopt a chronic disease

model and reach out to a population of smokers to offer
treatment on a regular basis. Outreach to smokers regardless
of their motivation to quit may be a helpful population health
strategy, as smokers without motivation to quit have still been
shown to increase quit attempts when provided with treatment
such as NRT.22,23

This study has several limitations. First, sample sizes were
limited by the overall low participation rate, reducing statistical
power to detect small differences. Second, the low response
rate to follow-up surveys (54.7%) depressed cessation rates
calculated under the assumption that non-responders are
smokers. Third, we did not biochemically validate self-
reported nonsmoking, but this is consistent with recommenda-
tions for population-based interventions.24 Fourth, we did not
measure the cost of each strategy, and therefore cannot deter-
mine which strategy is most cost-effective. Fifth, this study was

Table 2 Documented Use of Evidence-Based Cessation Treatment in Pooled Intervention and Usual Care Groups

Pooled intervention
groups* (n = 157)

Usual care group (n = 76) P value

Any evidence-based tobacco cessation treatment 99 (63.1%) 26 (34.2%) < 0.001
Use of both evidence-based tobacco cessation counseling and medication 56 (35.7%) 4 (5.3%) < 0.001
Any counseling 73 (46.5%) 7 (9.2%) < 0.001
In-person counseling at MGH Health Center 21 (13.4%) 7 (9.2%) 0.36
Telephone counseling by Quitline 44 (28.0%) 0 (0%) < 0.001
Telephone counseling by MGH Tobacco Care Coordinator 29 (18.5%)b –† –

Any medication 82 (52.2%) 23 (30.3%) 0.002
Nicotine replacement therapy (any) 72 (45.9%) 18 (23.7%) 0.001
Nicotine patch 40 (25.5%) 15 (19.7%) 0.33
Nicotine lozenge 12 (7.6%) 5 (6.6%) 0.77
Nicotine gum 14 (8.9%) 2 (2.6%) 0.08
Nicotine inhaler 12 (7.6%) 1 (1.3%) 0.07
Bupropion 16 (10.2%) 8 (10.5%) 0.94
Varenicline 16 (10.2%) 4 (5.3%) 0.21

*Includes 79 participants in the internal care coordination group and 78 participants in the external community referral group
†Only participants in the internal care coordination group had access to the MGH Tobacco Coordinator

Table 3 Documented Use of Evidence-Based Cessation Treatment in the Two Intervention Groups

Internal care
coordination
(ICC)

External
community
referral (ECR)

Usual
care (UC)

P value

n = 79 n = 78 n = 76 ICC vs. UC ECR vs. UC ICC vs. ECR

Any evidence-based smoking cessation treat-
ment

60 (76.0%) 39 (50.0%) 26 (34.2%) < 0.001 0.05 0.001

Use of both evidence-based tobacco cessation
counseling and medication

32 (40.5%) 24 (30.8%) 4 (5.3%) < 0.001 < 0.001 0.20

Any counseling 40 (50.6%) 33 (42.3%) 7 (9.2%) < 0.001 < 0.001 0.30
In-person counseling at MGH Health Center 18 (22.8%) 3 (3.8%) 7 (9.2%) 0.02 0.20 < 0.001
Telephone counseling by Quitline 12 (15.2%) 33 (41.8%) 0 (0%) < 0.001 < 0.001 < 0.001
Telephone counseling by MGH Tobacco
Care Coordinator

29 (36.7%)* –* –* – – –

Any medication 52 (65.8%) 30 (38.5%) 23 (30.3%) < 0.001 0.28 < 0.001
Nicotine replacement therapy (any) 44 (55.7%) 28 (35.9%) 18 (23.7%) < 0.001 0.10 0.01
Nicotine patch 30 (30.8%) 10 (12.8%) 15 (19.7%) 0.01 0.24 < 0.001
Nicotine lozenge 12 (15.2%) 0 (0.0%) 5 (6.6%) 0.09 0.03 < 0.001
Nicotine gum 10 (12.7%) 4 (5.1%) 2 (2.6%) 0.02 0.68 0.10
Nicotine inhaler 11 (13.9%) 1 (1.3%) 1 (1.3%) 0.003 1.0 0.003
Bupropion 12 (15.2%) 4 (5.1%) 8 (10.5%) 0.39 0.21 0.04
Varenicline 12 (15.2%) 4 (5.1%) 4 (5.3%) 0.04 1.0 0.04

*Only participants in the internal care coordination group had access to the MGH Tobacco Coordinator
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limited to smokers rather than all tobacco users. While most
tobacco users are cigarette smokers, findings may not be gen-
eralizable to users of other tobacco products. Sixth, not all state
quitlines provide treatment to all tobacco users in the state, and
therefore quitline-related findings may not be generalizable to
all states. Finally, because provision of smoking cessation
medication was derived from EHR and quitline records, we
cannot know if participants used the medications.
In summary, a population health strategy of outreach to

smokers using automated phone calls was feasible though it
had modest reach. Both interventions, linking participants to
either health system–based or community resources,
outperformed usual care in providing tobacco cessation treat-
ment to smokers who responded to the outreach. Future work
should aim to improve population reach of efforts based outside
of clinical encounters and test the effect on smoking cessation
rates. Such proactive outreach to smokers represents a poten-
tially cost-effective strategy for improving patient uptake of
both health system–based and community-based smoking ces-
sation resources, complementing clinicians’ office-based care.
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