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A B S T R A C T

Introduction: Most smokers see a physician each year, but few use any assistance when they try to quit. Text
messaging programs improve smoking cessation in community and school settings; however, their efficacy in a
primary care setting is unclear. The current trial assesses the feasibility and preliminary clinical outcomes of text
messaging and mailed nicotine replacement therapy (NRT) among smokers in primary care.
Methods: In this single-center pilot randomized trial, eligible smokers in primary care are offered brief advice by
phone and randomly assigned to one of four interventions: (1) Brief advice only, (2) text messages targeted to
primary care patients and tailored to quit readiness, (3) a 2-week supply of nicotine patches and/or lozenges
(NRT), and (4) both text messaging and NRT. Randomization is stratified by practice and intention to quit. The
text messages (up to 5/day) encourage those not ready to quit to practice a quit attempt, assist those with a quit
date through a quit attempt, and promote NRT use. The 2-week supply of NRT is mailed to patients' homes.
Results: Feasibility outcomes include recruitment rates, study retention, and treatment adherence. Clinical
outcomes are assessed at 1, 2, 6, and 12-weeks post-enrollment. The primary outcome is ≥1self-reported quit
attempt(s). Secondary clinical outcomes include self-reported past 7- and 30-day abstinence, days not smoked,
NRT adherence, and exhaled carbon monoxide.
Conclusions: This pilot assesses text messaging plus NRT, as a proactively offered intervention for smoking
cessation support in smokers receiving primary care and will inform full-scale randomized trial planning.
Trial registration: ClinicalTrials.govNCT03174158.

1. Introduction

1.1. Background

Despite large declines in smoking prevalence over the past 50 years,
37 million Americans continue to smoke [1]. In the US, 70% of smokers
visit a physician each year, and 52% make a quit attempt [2]. Effective
treatments are available to assist smokers, but just 32% use treatments
in their attempt [3]. One promising strategy to address this treatment
gap is mobile health technology [4,5]. Text messages that deliver to-
bacco cessation support increases abstinence among smokers interested

in quitting in community- or school-based settings [6–12].
Integrating text messaging programs into primary care has clear

advantages. First, healthcare systems have electronic documentation of
smoking status in electronic health records (EHR) [13]. This informa-
tion enables primary care practices to identify and proactively target
smokers with tailored health interventions outside of the clinic and
without waiting for smokers to seek care. Furthermore, text messaging
programs originating from the physician's office may leverage the in-
fluence physicians have on smokers' motivation to quit. Indeed, advice
from a physician is a predictor of smoking cessation, and smokers cite
advice from a doctor as important motivation to quit [14,15].
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Individuals also often look to their healthcare systems for digital health
information [16], so health-promoting advice may be more salient if it
originates from local healthcare providers than from public health or
community entitites.

Integrating text messaging within the healthcare system provides
opportunities to coordinate with pharmacotherapy. Text messaging has
been used in healthcare systems to promote medication adherence for
other chronic illnesses including HIV, cardiac disease, and mental ill-
ness [17–20]. For smokers, adherence to cessation medications is as-
sociated with abstinence [21–24]. However, smokers have suboptimal
adherence with as few as 20% ever filling a prescription for smoking
cessation medications, many using lower doses than recommended, and
over half of NRT users discontinuing the medication early [25–31].

The few studies that have examined the feasibility or effectiveness
of text messages as smoking cessation support in healthcare settings
have produced mixed results. Studies examining text messaging plus
varenicline among patients in primary care and HIV care have shown
no effect of text messaging on smoking cessation [32,33]. One study of
text messaging among smokers discharged from a hospital stay showed
no effect on smoking outcomes [34]. While studies comparing text
messaging to usual care or a brief behavioral intervention have shown
improved abstinence outcomes among treatment seeking primary care
and post-myocardial infarction patients [35–37].Most of these prior
studies targeted motivated or treatment seeking smokers. The con-
venience of text messaging may have appeal to even less motivated
smokers. Proactive models that offer assistance to all smokers in

healthcare settings, even those not ready to quit, have shown im-
provements in treatment use and cessation [38–43]. However, there is a
need to explore whether a proactively offered text messaging inter-
vention can effectively promote quit attempts or smoking cessation
medication use in primary care patients.

2. Methods

2.1. Pilot study aims

This pilot study aims to evaluate the feasibility of a randomized trial
of text messaging for primary care patients who smoke. The original
grant proposal planned a two-arm trial of mailed NRT compared to
mailed NRT plus text messaging. However, studies published in the two
years between grant submission and study initiation prompted changes
in the design. As noted above, two published trials that compared text
messaging to usual care or a brief behavioral intervention and both
found an increase in sustained cessation [36,44]. Two other studies
compared varenicline to varenicline plus text messaging and found no
effect [32,33]. We therefore modified the design to add groups that are
offered text messaging or a brief behavioral intervention without
medications. We also maintained the original groups that are offered
mailed NRT with or without text messaging to measure the effect of text
messaging on medication use. The resulting four-arm trial randomizes
patients to an offer of: (1) Brief advice only, (2) text messages targeted
to primary care patients and tailored to quit readiness, (3) a 2-week
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Fig. 1. Pilot Trial Schema.
Abbreviations: EHR-electronic health record, PCP-primary care provider, NRT-nicotine replacement therapy, CO-carbon monoxide, ppm-parts per million.
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supply of nicotine patches and/or lozenges (NRT), or (4) both text
messaging and NRT. In addition to feasibility testing, this design pro-
vides preliminary estimates of smoking quit attempts, cessation out-
comes, and NRT use under the four intervention conditions. Results
from this study will inform the design of a full-scale pragmatic rando-
mized controlled trial (RCT). We have the following aims:

• Aim 1: To evaluate recruitment and retention, with a target of 12-
months of recruitment and target response rate of ≥75% at the 12-
week assessment.

• Aim 2: To provide a preliminary estimate of the clinical impact of
text messaging, NRT, or text messaging plus mailed NRT on self-
reported quit attempts (primary outcome), 7-day self-reported point
prevalent abstinence, biochemically confirmed abstinence and days
not smoked compared to a group receiving brief advice from a re-
search coordinator trained as a tobacco treatment specialist.

• Aim 3: To provide a preliminary estimate of the impact of text
messaging on NRT adherence among those receiving text messaging
plus NRT compared to NRT alone.

• Aim 4: To explain smoking outcome results using end-of-study
subject interviews in anticipation of a full-scale RCT.

2.2. Study design

This 12-week single-center unblinded four-arm parallel pilot ran-
domized trial (ClinicalTrials.gov Identifier: NCT03174158) aims to
evaluate trial feasibility and pilot effects of a text messaging program
and mailed NRT among smokers in primary care (Fig. 1).

2.3. Ethical approval

The research methods to be used in this study were approved by the
Partners Healthcare Institutional Review Board in an expedited review
in July 2017.

2.4. Study population

The study is recruiting Massachusetts General Hospital (MGH) pa-
tients who receive their primary care within the Partners Healthcare
System, a large healthcare system in Massachusetts founded by MGH
and Brigham and Women's Hospital. Eligibility criteria are shown in
Table 1. Smoking status was used to identify the initial sample.
Smoking status in the EHR for primary care patients at MGH is not
mandatory field but incentives have been used to promote structured
documentation [45]. In 2016, smoking status was missing for 6.27% of
primary care patients.

We include adult patients only because usual care practices to ad-
dress tobacco differ in pediatric practices. At this pilot stage, we are
testing only an English language version, but if promising the text
messaging intervention can be adapted to reach smokers who speak

other languages [46,47]. Trial participants must be patients at MGH
because NRT prescriptions are entered into the MGH medical record
and mailed from the MGH outpatient pharmacy. Exclusion criteria in-
clude contraindications or cautions to use of NRT (e.g. prior serious
adverse reaction to NRT, unstable cardiac conditions or low weight)
and conditions that would affect ability to participate in informed
consent. Patients were excluded if the mobile phone listed in their EHR
was non-working at the time of contact.

2.5. Recruitment

Patients are recruited through four methods. First, the Research
Opportunities Direct to You program at MGH allows patients to consent
to be contacted directly about local research studies. Patients who
consent through this program and who are in MGH primary care
practices are identified from a Primary Care Practice Based Research
Network using an existing smoking algorithm [48]. Second, using the
same algorithm, lists of patients who smoke and have not consented to
be contacted directly are sent to PCPs for review and approval for
contact by study staff. Third, the MGH inpatient tobacco treatment
counselors refer potentially eligible patients to the study research co-
ordinator to be contacted about the study. Finally, the study is ad-
vertised on the healthcare system's research studies website and list-
serv.

Patients from these sources are sent informational letters that in-
clude study objectives, activities, research subject payments and opt-
out instructions before being contacted by phone. A research co-
ordinator attempts to contact patients with up to five telephone calls
including up to three voice messages. Patients who are reached are
screened for eligibility by telephone script. The research coordinator
administers a verbal informed consent process to eligible and interested
patients. The study physician (GRK) reviews the medical charts of
consented patients for contraindications to NRT, unstable cardiac dis-
ease or conditions that may affect ability to consent, seeking clarifica-
tion from the primary care provider if needed. Subjects meeting elig-
ibility criteria by telephone survey and chart review are contacted again
by telephone for baseline assessment and delivery of brief behavioral
advice followed by randomization.

2.6. Randomization and blinding

We use stratified block randomization. Strata are primary care
practice and intention to quit in the next 30 days. Subjects are rando-
mized 1:1:1:1 to four groups (Fig. 1). Randomization is automated
using REDCap (Research Electronic Data Capture) and a locked dataset
with a random treatment assignment order which automatically po-
pulates a field in REDCap. The upcoming assignment sequence is not
accessible or visible to the research coordinator informing participants
of their study arm assignment. After assignment, research staff and
patients are not blinded to treatment assignment.

Table 1
Study subject eligibility criteria.

Inclusion criteria Exclusion criteria

• Adults (≥18 years)

• Smoking status of current smoker in structured field
of EHR

• Able to speak and read English

• MGH patient

• Primary care visit in the past 2 years

• Mobile telephone number listed in EHR

• Not a current daily smoker

• Unwilling or unable to receive and participate with a text message program for up to 12 weeks

• Pregnant, planning to become pregnant in the next 3 months, or breastfeeding

• Past 30-day use of nicotine replacement therapy, bupropion, or varenicline

• Past 30-day use of telephone counseling or smoking cessation text messaging programs.

• Prior serious adverse reaction to the nicotine patch or lozenge defined as any reaction that was life-threatening,
required hospitalization, or other clinical evaluation

• Weight < 100 pounds

• Unstable arrhythmia

• Unstable coronary disease

• Dementia, psychosis or schizoaffective disorder affecting ability to participate in informed consent

• Non-working mobile telephone number
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2.7. Study interventions

2.7.1. Brief advice
All subjects are offered 3–5min of brief advice from a research

coordinator (NNS) who completed the University of Massachusetts
Tobacco Treatment Specialist training. Brief advice includes discussion
of treatment options and information about local tobacco cessation
resources.

2.7.2. GetReady2Quit text messaging
Smokers randomized to the text messaging arms (TM and

TM+NRT) have their mobile numbers and first names entered into a
web-based text messaging platform (Mobile Commons, Upland
Software, Austin, Texas). This messaging program lasts up to 12 weeks
(up to 4 weeks pre-quit and 8weeks post-quit attempt), and smokers
receiving this intervention are sent up to 5 text messages per day
consistent with most previously tested smoking cessation text messa-
ging programs [49]. This program combines content from the National
Cancer Institute's SmokeFreeTXT program [4] tailored to the local
setting, a prior pilot feasibility study [50] that included motivational
and practice quit content, and novel messages supporting NRT ad-
herence. Messages encouraging NRT adherence include advice for
proper NRT use, education about medication safety [51,52], medication
reminders, and motivational messages. These messages are based on the
Information-Motivation-Behavioral Skills theoretical model of medica-
tion adherence [53]. We used real-time ratings and qualitative tele-
phone interviews with primary care patients to tailor existing content
and develop novel content encouraging nicotine replacement therapy
use among primary care patients [54].

For smokers who have a quit date set in the next 30 days, messages
include behavioral tips for cessation, motivational and encouraging
messages, fact-based messages about health risks, and periodic assess-
ments [55]. Smokers can also request specific advice including mes-
sages assisting with cravings by texting keywords, e.g. “CRAVE”.
Smokers are asked after their quit date if they have quit, if not they can
reset their planned quit date or transfer to receive the messages for
smokers who are not ready to set a quit date.

For smokers who do not have a quit date in the next 30 days,
messages include motivational messages and encouragement to make a
practice quit attempt. This idea of practicing quitting is based on the
concept of quit induction, where pre-quit activities increase self-effi-
cacy and motivation, eventually moving a smoker towards action and a
serious quit attempt [56]. We previously developed and pilot tested
content promoting practice quit attempts and motivational advice [50].
Smokers who do not initially have a quit date are asked again at week
one and week four if they are ready to set a quit date. If they are ready
to quit they are transferred to receive the messages for smokers with a
quit date.

Text messages are personalized by user's preferred first name, quit
readiness and user-entered quit date. Text messages also include tele-
phone numbers for the MGH tobacco cessation counseling service
Living Tobacco-Free, which accepts self-referrals, and the
Massachusetts smoker's helpline.

2.7.3. Mailed NRT
Participants randomized to receive nicotine patches and/or lo-

zenges are offered these materials in a 2-week allotment. Daily smokers
with a quit date are offered patches and lozenges. Smokers not ready to
quit are offered only lozenges to use when not smoking during practice
quit attempts [56]. We recommend patch and lozenge dosing as per
package instructions. Participants have the option to request a lower
dose. The hospital outpatient pharmacy mails the 2-week supply of
medication directly to the subject's residence. All participants are sent
information about the Massachusetts state smoker's helpline number
and smoking cessation services available within the healthcare system.
Furthermore, participants are free to participate in any other smoking

cessation service or support that they wish to use.

2.8. Study activities

Participants are asked to complete surveys by telephone or email at
baseline, one week, two weeks, six weeks and 12weeks post-enroll-
ment. Subjects who report 7-day point-prevalent abstinence are re-
quested to meet study staff in-person to collect an exhaled carbon
monoxide. A subset of patients are also invited to participate in an end-
of-study semi-structured telephone interview about their experience.
We compensate participants up to $120 in the form of gift cards for the
completion of each of the five surveys, the carbon monoxide measure,
and the end-of-study interview. Participants assigned to text messaging
arms are also reimbursed $0.25 per text message so that text messaging
costs are not a barrier to participation for patients without unlimited
text messaging cellular plans.

2.8.1. Baseline survey
All survey data are collected using REDCap. Baseline surveys are

collected by telephone after consent and chart review by the study
physician. Items include the Heaviness of Smoking Index [57], previous
quit attempts defined as any serious quit attempt lasting ≥24 h [58],
prior intentional quit attempts lasting< 24 h, prior use of smoking
cessation medication (nicotine patch, lozenge, gum, inhaler or nasal
spray, varenicline, or bupropion), prior use of evidence behavioral
treatment for smoking cessation (clinic or class, in-person counseling,
telephone counseling, prior use of text messaging, alternative therapy,
self-help materials, or online communities and applications), use of
other tobacco products, use of electronic nicotine delivery systems,
motivation to quit, confidence to quit, perceived 2-week distress scale,
readiness to quit [59], PHQ-4 screening for depression and anxiety
[60], single-item alcohol [61] and substance use disorder [62]
screening questions, and illegal use of drugs in the past 30 days [63].

2.8.2. Follow-up surveys
Participants complete follow-up outcome surveys at one-, two-, six-

and 12-weeks post-enrollment by their choice of either email or tele-
phone. A time-window of up to four days is allowed for completion of
the one- and two-week surveys, a window of up to seven days is allowed
for completion of the six-week survey and one month for completion of
the 12-week survey. All calls are scripted. In addition to outcome
measures, the one- and two-week surveys include items verifying re-
ceipt of text messages and/or mailed medications. At the two-week
survey, we also offer to send a refill request via the EHR to the parti-
cipant's PCP so that NRT refills can be billed through their usual in-
surance and pharmacy for participants in the NRT or TM+NRT arms.

2.8.3. Exhaled carbon monoxide
We invite participants reporting past 7-day abstinence at the 12-

week follow-up to provide an exhaled carbon monoxide measure in-
person at a hospital-based Clinical Research Center or in their primary
care clinic.

2.8.4. Qualitative exit interviews
Qualitative end-of-study interviews are conducted by telephone and

audio-recorded. Interviews explore subjects' reasons for joining the
study, expectations and experiences with the assigned treatments, any
barriers or facilitators to making a quit attempt or to successfully
quitting, and any issues with the study procedures. A purposive sample
of participants is selected based on 12-week survey outcomes to include
representatives from all treatment arms and smoking outcomes.
Interview recordings are transcribed verbatim for thematic analysis.
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2.9. Outcome measures

2.9.1. Process measures
Process measures include participant recruitment rate, retention,

fidelity of assigned interventions, text messaging adherence and en-
gagement.

• Recruitment: Number of subjects enrolled per week, number of re-
cruitment calls made per enrollee, proportion of contactable pa-
tients who are randomized and proportion of patients reached and
assessed who are eligible and randomized.

• Retention and outcome capture: Proportion of participants at each
assessment point with complete or missing data.

• Treatment fidelity is measured using follow-up surveys and data
from the text messaging platform. At follow-up surveys, subjects are
asked to verbally confirm receipt of text messages. The text messa-
ging platform data are stored on a secure server and used to analyze
user-entered quit dates, real-time feedback requests, and time in the
program before discontinuing the messages.

• Text messaging program adherence is measured as the length of
active time in the text messaging program. Active time is defined as
number of days from first to last message sent or received.

• Text messaging engagement is measured as the number of messages
sent from participant to the program, which could be in response to
periodic assessments that are sent every 7 days starting on the quit
date and continuing until the end of the program or to request
specific help with cravings, mood symptoms, or slips. We also
measure the number and proportion of URL links clicked in the
messages.

Delivery of the mailed nicotine replacement therapy is verbally
verified at the 1-week follow-up survey. Status of mailed NRT reported
as not yet received is assessed using pharmacy records and a postal
tracking number. We also use a weekly audit process to reconcile pre-
scriptions sent via fax or electronically to the pharmacy with receipt
and mailing date from pharmacy.

2.9.2. Smoking outcome measures
One- and two-week survey items measure self-reported quit at-

tempts, days of nicotine patch use, days and quantity of nicotine lo-
zenge use, number of days smoked, and medication side effects. Six-
week survey items measure self-reported quit attempts, days of nicotine
patch use, days and quantity of nicotine lozenge use, number of days
smoked in the past 30 days, past 7-day abstinence and medication side
effects.

The primary clinical outcome is the proportion of participants who
report having made one or more quit attempts lasting 24 h or longer at
12-weeks post-enrollment. Other 12-week survey outcomes include the
proportion of participants with self-reported quit attempts lasting<
24 h [64], days of nicotine patch use, days and quantity of nicotine
lozenge use, receipt of text messages, number of days smoked in the
past 30 days, past 7-day abstinence, medication side effects, cigarettes
per day, motivation, confidence, distress, use of other evidence-based
treatments [15], and use of other tobacco products.

Exhaled carbon monoxide samples are collected by study staff (SEH)
with the coVita | Bedfont Micro+ Smokerlyzer carbon monoxide
monitor. Exhaled carbon monoxide result of ≤9 ppm is considered
confirmation of cessation [65].

2.10. Sample size and power calculations

The sample size for this pilot study is selected to adequately esti-
mate recruitment rates, retention, and to get a preliminary estimate of
prevalence of clinical outcomes. We anticipate we can recruit 200 pa-
tients by proactive outreach over 12months. With 50 patients per
group and 25% loss to follow-up we will have 81% power to detect a

relative risk of self-reported ≥24 h quit attempts of 1.8 for text mes-
saging versus brief advice groups. We base this estimate on meta-ana-
lyses of smoking cessation text messaging trials, mostly from commu-
nity settings or school-based settings, report a relative risk of 1.4 for 7-
day point prevalence abstinence and 1.6 for prolonged abstinence
measured at six-months [66,67]. With this sample size, we also have
80% power to detect an increase in days of NRT use from 9 to 12 days in
NRT vs. NRT+TM.

2.11. Analysis plan

2.11.1. Statistical analysis
The process and feasibility analysis include the calculation of the

proportion of potentially eligible patients who we attempt to contact,
the proportion of patients we reach and screen for eligibility, and the
proportion eligible and randomized. To determine our sample's re-
presentativeness to the target population, baseline measures from the
EHR are compared between the sample of smokers enrolled and po-
tentially eligible smokers not enrolled. These measures include demo-
graphics and insurance status. To determine the success of randomi-
zation, we compare baseline measures between the four study arms.
Participant retention and completion of follow-up surveys at each time
point is calculated overall and across study arms to examine non-dif-
ferential loss to follow-up by treatment assignment using chi-square
statistics.

To examine intervention adherence, we compare days in the text
messaging program and number of text messages sent and received by
study arm (TM and TM+NRT) using chi-square or t-test statistics. We
use linear regression to compare medication adherence between the
TM+NRT group and the NRT group in terms of total days of medi-
cation used and total mg of medication over the first two weeks post-
randomization. Multivariable regression models are used to identify
predictors of days of medication used and mg of medication used in the
NRT and TM+NRT groups.

The primary clinical outcome analysis is conducted as intention-to-
treat, comparing the primary outcome using a multiple logistic re-
gression that includes study group, practice, and any baseline factor
that is significantly imbalanced by group (p < 0.05) as independent
variables. The 4-arm design also allows for analysis as a factorial de-
sign. We first test for interaction between the NRT and TM interven-
tions. If no interaction is detected, we then test the effect of text mes-
saging using both the TM and TM+NRT arms compared to the BA and
NRT arms. If an interaction is present, we compare the TM arm to the
BA for our primary analysis. We secondarily compare the groups in
terms of self-reported 7-day PPA, biochemically confirmed abstinence,
number of days not smoked, use of any evidence-based treatments, and
cigarettes per day using logistic or linear regression. Analyses of the
primary outcome, 7-day PPA, treatment use, and days not smoked are
stratified by readiness to quit in the next 30 days. We also use multi-
variable regression to examine the association between adherence and
engagement with the text messaging intervention and smoking out-
comes, and the association between NRT adherence and smoking out-
comes.

Missing smoking outcomes are assumed to be negative, i.e. no quit
attempt or currently smoking [68]. We also conduct sensitivity analyses
using multiple imputation to impute missing smoking outcomes. All
analyses are conducted using SAS version 9.4 (Carey, NC).

2.11.2. Qualitative analysis
End-of-study telephone interviews are transcribed verbatim and

analyzed using NVivo version 11 [55]. Two coders (GRK and NNS)
conduct content analysis using the constant comparative method [69].
A codebook is developed by iteratively reviewing raw data to identify
themes. The themes are compared between coders, and any dis-
crepancies are resolved by discussion with a third researcher. Inter-
coder agreement is calculated by kappa statistic. Themes are compared
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by study intervention and clinical smoking outcomes to explain the
pilot trial results.

3. Discussion

While many smokers receiving primary care attempt to quit, these
attempts are not always successful. One way to increase quit attempts
and improve smoking cessation successes is using mobile health tech-
nology. Text messaging programs effectively promote smoking cessa-
tion in other settings. The unique context of the healthcare system has
clear advantages for the implementation of text messaging smoking
cessation support including coordination with pharmacotherapy or
behavioral resources and the opportunity to offer the intervention
proactively to smokers identified in the electronic health record.

We believe this is also the first trial examining the feasibility of a
proactively offered text messaging program on quit attempts or
smoking cessation among primary care patients. Most prior trials of text
messaging in primary care have recruited motivated smokers. However,
there are fewer evidence-based treatments to offer smokers who are not
ready to quit in the next 30 days and the time limitations of a primary
care visit make it challenging for providers to deliver assistance during
visits. Text messaging may be a way to meaningfully engage smokers
who are not ready to quit in cessation promoting activities.

While prior trials have studied the effects of text messaging on
varenicline use [32,33], this trial is the first to our knowledge to ex-
amine the effects of theory-based medication adherence text messages
on NRT use. Medication adherence is associated with smoking cessa-
tion, and text messaging has been effective at increasing adherence to
other medications [70]. However, few interventions aiming to improve
NRT adherence have shown promising results or are readily scalable.
The results of this pilot RCT should establish the feasibility of testing
the effects of an intervention combining text messaging and mailed NRT
to smokers in primary care and provide preliminary effect estimates of
the two intervention components.

This study design is not without limitations. First, the goal of
smoking cessation interventions is sustained quitting, not quit attempts,
and this pilot RCT will be underpowered to detect a difference in past 7-
or 30-day abstinence at the end of treatment. We feel quit attempts is a
clinically meaningful and appropriate outcome for this low intensity
intervention targeting both patients who are and are not ready to quit.
A full-scale trial will measure sustained cessation. Our power calcula-
tion is based on comparing our TM, NRT or TM+NRT to brief advice.
We do not expect to be powered to detect a difference between other
intervention arms (NRT vs. TM+NRT or TM vs TM+NRT).

Second, this pilot study is not blinded. While outcome surveys
completed by email are unlikely to be influenced by knowledge of
treatment group, there may be bias in outcome surveys conducted by
telephone by the research coordinator who is not blinded to interven-
tion assignment. A future full-scale RCT will use a blinded outcome
assessment process. Single-blind designs have been used in large-scale
studies of text messaging [36,7].

A third limitation is our telephone-based recruitment method. For
this pilot study, we will use proactive telephone outreach and tele-
phone-delivered verbal consent process. Many of the patients who may
be interested and benefit most from an asynchronous text messaging
smoking cessation intervention may be those who are not routinely
available during regular business hours. Our research staff are available
to make calls outside of traditional business hours at limited times and
this limited after-hours access may exclude some potential patients.

The completion of this trial will provide evidence of the feasibility
of recruiting primary care patients who are documented as smokers in
the electronic health record, including patients ready to quit and pa-
tients not ready to quit, to a text messaging study and collecting data
about their smoking outcomes and utilization of study interventions
over 12 weeks.
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