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Abstract

Background: People with a psychiatric diagnosis smoke at high rates, yet are rarely treated for tobacco use. Health
care systems often use a “no treatment” default for tobacco, such that providers must actively choose (opt-in) to
treat their patients who express interest in quitting. Default bias theory suggests that opt-in systems may reinforce
the status quo to not treat tobacco use in psychiatry. We aim to conduct a pilot study testing an opt-out system
for implementing a 3As (ask, advise, assist) tobacco treatment model in outpatient psychiatry.

Methods: We will use a mixed-methods, cluster-randomized study design. We will implement a tobacco use
clinical reminder for outpatient psychiatrists at the VA New York Harbor Healthcare System. Psychiatrists (N = 20)
will be randomized 1:1 to one of the two groups: (1) opt-in treatment approach—psychiatrists will receive a
reminder that encourages them to offer cessation medications and referral to cessation counseling; (2) opt-out
treatment approach—psychiatrists will receive a clinical reminder that includes a standing cessation medication
order and a referral to cessation counseling that will automatically generate unless the provider cancels. Prior to
implementation of the reminders, we will hold a 1-h training on tobacco treatment for psychiatrists in both arms.
We will use VA administrative data to calculate the study’s primary outcomes: (1) the percent of smokers prescribed
a cessation medication and (2) the percent of smokers referred to counseling. During the intervention period, we
will also conduct post-visit surveys with a cluster sample of 400 patients (20 per psychiatrist) to assess psychiatrist
fidelity to the 3As approach and patient perceptions of the opt-out system. At 6 months, we will survey the
clustered patient sample again to evaluate the study’s secondary outcomes: (1) patient use of cessation treatment
in the prior 6 months and (2) self-reported 7-day abstinence at 6 months. At the end of the intervention period, we
will conduct semi-structured interviews with 12–14 psychiatrists asking about their perceptions of the opt-out
approach.

Discussion: This study will produce important data on the potential of opt-out systems to overcome the barriers in
implementing tobacco use treatment in outpatient psychiatry.

Trial registration: Clinicaltrials.gov NCT04071795 (registered on August 28, 2019)
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Introduction
Smoking is the leading preventable cause of death in the
USA, responsible for over 440,000 deaths per year [1].
People with mental health diagnoses have rates of smok-
ing that are two to four times higher than those found
in the general population [2], and they smoke more
heavily in terms of the number of cigarettes smoked per
day and a longer draw per cigarette [3]. This causes con-
siderable health consequences for this already vulnerable
population. People with serious mental illnesses in par-
ticular die on average 25 years earlier than the general
population, and 60% of this excess mortality risk is due
to smoking-related illnesses [4].
Several effective tobacco treatments are available for

smokers with and without a mental health diagnosis.
The US Public Health Service (PHS) and the American
Psychiatric Association (APA) practice guidelines for the
treatment of tobacco use include five nicotine replace-
ment medications (NRT) and two non-nicotine medica-
tions (bupropion and varenicline) [5, 6]. The PHS
guidelines further recommend the combination of medi-
cations with behavioral therapy to produce the highest
abstinence rates. Busy physicians who are unable to pro-
vide cessation counseling themselves can follow a brief
3As approach to providing tobacco treatment to mental
health patients by asking patients about tobacco use, ad-
vising them to quit, and assisting them with quitting by
prescribing cessation medications and referring them to
a counseling program. However, even brief 3As ap-
proaches to tobacco treatment are not regularly imple-
mented in mental health treatment settings, leaving
smokers with psychiatric conditions under-screened and
under-treated [7, 8].
Multiple barriers exist to increasing tobacco treatment

in psychiatry which have not been adequately addressed in
prior research. Mental health providers often view tobacco
cessation as a low priority for their patients [9, 10], and

many psychiatrists receive no training in tobacco cessation
treatment in medical school or residency [10]. In a prior
study, we implemented a telephone care program for
smokers in six Veterans Health Administration (VA) men-
tal health clinics [11] and conducted semi-structured in-
terviews with mental health providers to understand the
barriers toward referring patients to the program. These
discussions revealed treatment barriers at multiple levels,
including low organizational prioritization of tobacco con-
trol in psychiatry, lack of clarification for psychiatrists
about their role in treating tobacco, lack of training and
comfort among psychiatrists in treating tobacco, provider
attitudes that smoking may benefit their patients or cessa-
tion may be harmful, and lack of treatment engagement
by patients. Although some work has been done to im-
prove tobacco training for psychiatrists [12], there is a
paucity of research on how to best implement tobacco
treatment in mental health care.
Current tobacco treatment systems may perpetuate bar-

riers to tobacco treatment for vulnerable populations.
Health care systems commonly use a “no treatment” de-
fault for tobacco, such that providers must actively choose
(opt-in) to treat their patients who express interest in quit-
ting and patients must actively opt to receive treatment. A
failure to act by either provider or patient results in a fail-
ure to treat. Default bias theory and experimental evidence
within the field of behavioral economics posit that
humans have a bias to accept customary (status quo) or
default options even in the presence of superior alterna-
tives [13, 14]. Thus, in settings and populations for which
tobacco treatment is uncommon or discouraged (such as
psychiatry visits), an opt-in treatment approach may actu-
ally reinforce the status quo to not treat. In recognizing
that opt-in treatment approaches can introduce or
reinforce systematic barriers to treatment, there has been
a call in the literature to change tobacco treatment within
health care settings to an opt-out system, where tobacco
treatment is defaulted (i.e., automatically initiated) unless
the provider or patient actively declines [15]. Research has
shown that restructuring default options can significantly
affect health-related choices and behavior [16]. Opt-out
systems have been successful at modifying employee re-
tirement plan contributions [17] and at dramatically im-
proving rates of organ donation and HIV screening [18],
and preliminary evidence from an observational study sug-
gests opt-out systems may increase the rate of tobacco
treatment referrals in maternity clinics [19]. Thus far, this
approach has not been tested as a means to implement to-
bacco treatment in a psychiatric setting.

Methods
Study aims
We aim to conduct a pilot implementation study with
the following aims:

Contributions to the literature

� The majority of tobacco treatment implementation research

has taken place in primary care. In contrast, this study will

test strategies to improve tobacco treatment guideline

adherence in the outpatient psychiatry setting.

� This study will be one of the first randomized controlled

trials to evaluate the impact of a behavioral economics-

driven strategy (opt-out clinical reminders) for implementing

tobacco use treatment in an outpatient setting.

� This study will produce rich qualitative data assessing

psychiatrist perceptions of—and other barriers/facilitators

toward implementing—an opt-out tobacco treatment

system.
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(1) Estimate the effect of an opt-out versus opt-in
tobacco treatment system on the proportion of
mental health patients who are treated for tobacco
use by their psychiatrist.

(2) Assess provider fidelity to the opt-out system,
provider perceptions of the opt-out system, and
barriers and facilitators to implementation of the
opt-out system.

(3) Estimate the effect of the opt-out versus opt-in
tobacco treatment system on the use of cessation
treatment and abstinence among mental health
patients who smoke.

Study design
Figure 1 displays an overview of our methods and study
design. We will use a mixed-methods, two-arm cluster-
randomized study design. Because the study is targeting
provider behavior change, we will randomize at the pro-
vider level.

Site
This study will take place at the VA New York Harbor
Healthcare System (NYHHS), which serves primarily
low-income veterans in New York City and surrounding
areas. Approximately 60% of NYHHS patients are Cau-
casian, 31% are African American, 17% are Hispanic,
and 61% have a high school education or less. The VA
NYHHS receives approximately 14,000 mental health
clinic visits each year, and 40% of mental health patients
have documentation in the electronic health record
(EHR) of current smoking. The VA NYHHS has
pharmacotherapy and behavioral counseling available for
all smokers.

Conceptual framework
The overall study approach is guided by Proctor’s frame-
work for implementation research and the Consolidated
Framework for Implementation Research (CFIR) [20].
The Proctor framework includes three main processes to
implementation research: (1) the selection of an
evidence-based practice (EBP), (2) the development of
strategies to implement the EBP, and (3) outcome meas-
urement, which includes implementation outcomes, ser-
vice outcomes, and client/patient outcomes. The CFIR

identifies five main domains that can influence imple-
mentation outcomes: (1) an organization’s inner setting,
(2) an organization’s outer setting, (3) the characteristics
of the intervention, (4) the perceptions and characteris-
tics of individuals who interact with the intervention,
and (5) the implementation process.
Figure 2 displays our study approach within these

frameworks. The study is designed to improve psych-
iatrist adherence to an evidence-based 3As model of to-
bacco treatment—asking about use, advising to quit, and
assisting by prescribing NRT and referring to counseling.
We will test two strategies for increasing psychiatrist ad-
herence to this approach that will combine provider
training with EHR system change to drive provider be-
havior. During aim 2, we will measure the implementa-
tion outcomes such as fidelity, acceptability,
acceptability, and perceived sustainability of the imple-
mentation interventions, as moderated by CFIR do-
mains. During aim 1, we will measure the effectiveness
of the implementation interventions on provider percep-
tions of the opt-out system and barriers and facilitators
to implementation of the opt-out system. During aim 3,
we will measure the impact of the implementation inter-
ventions on patient use of treatment and abstinence.

Implementation strategy framework
Figure 3 displays the theoretical framework that guided
the design of the study’s implementation interventions,
which combines the psychological Theory of Planned
Behavior and the Default Bias Theory from the field of
behavioral economics [21]. The Theory of Planned Be-
havior (TPB; shaded boxes in Fig. 2) posits that behav-
ioral intentions are the most proximal determinant of
behavior, and there are three primary antecedents of in-
tentions: (1) attitudes/beliefs about a behavior, (2) per-
ceived social norms about the behavior, and (3)
perceived control over performing the behavior. The
TPB also suggests that one’s actual behavioral control
influences perceived control and directly influences be-
havior. The TBP has been shown to predict health care
provider behavior in prior research [22], and the litera-
ture and our prior work have identified tobacco treat-
ment barriers within psychiatry that align with the
constructs of the TBP. For example, psychiatrists report

Fig. 1 Overview of the methods and study design
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that lack of training (knowledge) leads to low self-efficacy
and comfort (perceived behavioral control) in treating to-
bacco and in working with patients who are resistant to
treatment and that limited time (actual behavioral control)
and lack of prioritization of tobacco among leaders and
peers (social norms) limits their provision of tobacco
treatment [10]. Provider training programs and traditional
(opt-in) clinical reminder systems are designed to over-
come such barriers that align with the TBP.
However, the behavioral economic theory posits that

cognitive biases (black box in Fig. 3) lead directly to hu-
man choice and behavior, independent of one’s beliefs
or intentions about a behavior [13, 14]. One such bias is
the default bias (or status quo bias), which causes
humans to select customary or default options even in
the presence of superior or healthier alternatives. Opt-
out systems take advantage of these cognitive biases by
making the desired behavior (in our case, tobacco
screening and treatment) the default.

Implementation strategies
Table 1 outlines the components of the study’s imple-
mentation strategies and the constructs from the guiding
theoretical framework (Fig. 3) that the components are
designed to target.

Both arms: psychiatrist training and academic detailing
Since psychiatrists cite the lack of training as a barrier to
providing smoking cessation treatment, both arms will
receive a 1-h training in helping their patients quit
smoking [23]. The training will be adapted from the
evidence-based Psychiatry Rx for Change training pro-
gram for psychiatry residents [24]. We will also include
topics that emerged as treatment barriers or facilitators
during our previous qualitative interviews with psychia-
trists, such as linking cessation to improved mental
health treatment outcomes. To reinforce provider know-
ledge and self-efficacy in treating mental health patients
for smoking, we will also implement academic detailing

Fig. 2 Conceptual framework for the study approach

Fig. 3 The theoretical framework that guided the design of the study’s implementation interventions
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for providers in both arms. Academic detailing has con-
sistently shown improvements in provider behavior [25].
Two study investigators will make a brief outreach visit
to each psychiatrist, at least one of whom will be a phys-
ician to answer any questions about cessation medica-
tions. The investigators will follow the seven steps
recommended by the National Resource Center for Aca-
demic Detailing [26]: (1) the introduction, (2) needs as-
sessment, (3) key messages/features/benefits, (4)
understanding barriers and enablers, (5) identifying and
handling objections, (6) summary, and (7) close. The key
message (step 3) will include the demonstration of the
clinical reminder, review of the evidence for smoking
cessation medications and how to prescribe them, and
review of the role of the facility Health Promotion staff
and how to contact them. Detailing will occur after
randomization, so each psychiatrist will receive a detail-
ing visit on the specific intervention to which he or she
will be exposed.

Arm 1: Opt-in clinical reminder
To increase actual and perceived behavior control and
to increase perceived prioritization (disciplinary norms)
of the treatment of psychiatric patients who smoke, we
will implement a tobacco clinical reminder embedded
within the EHR. Tobacco use clinical reminders are the
best practice recommended by the PHS tobacco treat-
ment guidelines and are routinely tested and used to ad-
dress tobacco in primary care settings [5]. All VA
facilities currently use clinical reminders, which are
adapted locally and can be adapted for specific individ-
uals or groups of providers. The reminder will guide
providers through each step of the 3As approach:

1. Ask and advise—Providers will be prompted to ask
their patients if they currently use tobacco and
advise the patient to quit and to use treatment if
interested in quitting.

2. Assist: medications—Providers will be able to order
cessation medications by clicking a box associated
with an order template embedded in the reminder.

The VA already has pre-set ordering templates for
NRT (patch, gum, and lozenge), bupropion, and
varenicline.

3. Assist: referral to counseling—Providers will be able
to refer patients to the local cessation counseling
program by clicking a consult box embedded in the
reminder. The consult will be sent to the facility’s
local cessation program.

Arm 2: Opt-out clinical reminder
For arm 2, we will directly change the treatment status
quo by implementing a clinical reminder that automatic-
ally initiates an order for NRT and referral to the cessation
program at the time a smoker is identified. The psych-
iatrist will need to actively cancel the NRT and counseling
orders in order to opt the patient out of treatment. The
reminder will include the following domains:

1. Ask and advise—Providers will be prompted to ask
their patients if they currently use tobacco.
Psychiatrists will be prompted to advise patients
that the VA’s goal is to help all patients quit by
prescribing NRT and referring them to tobacco
cessation coaching.

2. Assist: automatic medications—The VA has pre-set
ordering templates for NRT, bupropion, and vareni-
cline. For smoking patients, the psychiatrist will receive
an alert that an order for combination NRT (patch
plus gum) will be placed unless the provider cancels
the order by clicking a box within the reminder.

3. Assist: automatic referral to counseling—For
smoking patients, the reminder will also
automatically generate an electronic consult to the
local smoking cessation program (described above).
The reminder will include a box to check if the
psychiatrist does not want the coordinator to follow
up with the patient.

Provider recruitment
One month before the implementation of the provider
training and reminders, all psychiatrists in the facility

Table 1 Components of the study’s implementation strategies and the constructs from the guiding theoretical framework

Strategy component Targeted barriers

Both arms: Psychiatrist training and academic detailing • Lack of provider knowledge about tobacco treatment
• Low provider perceived behavioral control in treating
patients for smoking and dealing with resistant patients

• Negative attitudes and subjective norms toward the treatment
of tobacco

Arm 1: Opt-in clinical reminder • Low provider perceived behavioral control in tobacco treatment
• Low organizational prioritization (norms) of tobacco treatment

Arm 2: Opt-out clinical reminder • Cognitive bias to accept the default treatment
• Low provider perceived behavioral control in tobacco treatment
• Low prioritization (norms) of tobacco treatment
• Limited time to screen and treat (actual behavioral control)
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will be notified of the study at a required staff meeting.
Psychiatrists will have the option at the meeting to ask
questions and provide written or verbal opt-out of study
participation. Psychiatrists will also have the opportunity
to ask questions one-on-one with the study investigators
before deciding whether to participate. Psychiatrist turn-
over is low at the facility; however, during recruitment,
we will ask the psychiatrists if they plan to leave in the
next 6 months and only enroll those who have no plans
to leave. We anticipate that 20 of 24 psychiatrists at the
VA NYHHS will participate.

Provider randomization
Psychiatrists who do not opt-out of participation will be
randomized to one of the two study arms, stratified by
site, supervised by the study’s statistician. Psychiatrists
who opt-out of study participation will receive the opt-in
clinical reminder as a part of their routine care, but their
performance will not be included in the study analyses.

Outcomes
The study’s primary outcomes are (1) the percent of
smokers prescribed a cessation medication and (2) the

percent of smokers referred to cessation counseling. Sec-
ondary outcomes will include patient use of cessation
treatment and self-reported 7-day abstinence at 6months.
We will also measure the intervention fidelity and pro-
vider perceptions of the intervention components.

Data sources and measures
Aim 1: Cessation prescriptions and treatment referrals
Table 2 outlines our measures, data sources, and data
collection schedule for the study. Our assessment plan
for aim 1 is to use the VA administrative data to esti-
mate and compare the effect of the opt-out versus opt-
in treatment systems on the percent of all smokers
treated for tobacco use by their psychiatrist during the
study’s intervention period. The VA uses a fully EHR
system that documents diagnostic and procedural data
from all outpatient and inpatient encounters. The VA’s
Informatics and Computing Infrastructure (VINCI) al-
lows VA-affiliated researchers to query encounter data
and has data analysts available to assist the investigators
with data selection. We will work with VINCI program-
mers to identify all patients seen by a participating
psychiatrist in the 6 months before and after

Table 2 Measures, data sources, and data collection schedule for the study

Measures Data source Timing Aim

Primary outcomes

Proportion of smokers prescribed cessation medication EHR 6months pre/post-
implementation

1

Proportion of smokers referred for counseling EHR 6months pre/post-
implementation

1

Secondary outcomes

Patient use of cessation treatment Patient post-visit survey and
follow-up survey

6 months pre/post-visit 3

Patient self-reported 7-day abstinence Patient follow-up survey 6 months post-visit 3

Provider perceptions

Provider perceptions of the intervention Training observations
Provider interviews

Training period

6 months post-
implementation

2

Provider attitudes toward treatment, self-efficacy toward treatment, treatment norms,
motivation and intention to treat

Provider survey Baseline and 6 months
post-implementation

2

Implementation barriers and facilitators

Barriers/facilitators toward implementation of the intervention components Provider interviews
Observation logs

6 months post-
implementation

Intervention period

2

Implementation fidelity

Provider training and detailing fidelity
Provider delivery of 3As

Training logs
Patient post-visit surveys

Training period

Monthly during the
intervention period

2

Other measures

Patient characteristics: psychiatric diagnosis, utilization, sociodemographics, smoking
history, quitting self-efficacy, attitudes toward treatment, motivation to quit

Patient post-visit survey Post-visit 3
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implementation of the clinical reminder. We will then
ask the VINCI programmers to calculate the percent of
these patients who were screened for tobacco use by the
psychiatrist, and then among smoking patients, the per-
cent prescribed at least one cessation medication and
the percent who were referred to the local cessation
program.

Aim 2: Fidelity, provider perceptions, and implementation
barriers and facilitators
Fidelity

Training logs We will log all training activities to cap-
ture the proportion of participating psychiatrists who
attended the training sessions and received an academic
detailing visit, and the content and length of the aca-
demic detailing visits.

Post-visit surveys Once a month during the 6-month
intervention period, research assistants blinded to the
group assignment will survey a random sample of pa-
tients seen by a participating psychiatrist within 24 h of
their visit to assess provider fidelity to the 3As approach.
To identify and recruit patients for the surveys, we will
use the EHR to identify a list of patients seen by a par-
ticipating psychiatrist on the day we run the EHR query.
We will take a random selection of 5-10 male patients
(depending on the response rate) and all female patients
(to increase the representativeness of women) per psych-
iatrist at each monthly assessment point to reach out to
for a survey. We will make 2 attempts over 24 h to reach
the patient by phone to explain the study and obtain
verbal consent. We aim to complete post-visit surveys
with 20 patients per psychiatrist over the intervention
period (N = 200/arm). Participants will receive $10 for
completing the survey.

Provider perceptions and implementation barriers/
facilitators
Observations
During the group training sessions, the study coordin-
ator will take notes and the trainers will complete reflec-
tion memos after each session which capture the
psychiatrists’ reactions to the training content, questions
asked, and any group discussion. The coordinator will
also observe each academic detailing session and docu-
ment psychiatrist reactions, comments, and questions.
All study meeting minutes (excluding confidential infor-
mation) will be analyzed qualitatively for themes related
to provider perceptions and barriers/facilitators.

Provider survey
We will use a repeated measures design to conduct a
survey with participating psychiatrists at baseline and 6

months assessing their attitudes, beliefs, motivations,
and intentions to treat tobacco. We will invite providers
to participate in the survey by sending an email to their
VA email address. This email will include all elements of
informed consent and a link to complete an online sur-
vey through the VA’s secure REDCap system [27]. We
will send two reminders to non-respondents. Providers
will be paid $10 for the completion of each survey. The
survey will assess the following: attitudes toward the
opt-in or opt-out reminder using the Evidence-Based
Practice Attitude Scale (EBPAS) [28, 29], perceived level
of control, subjective disciplinary norms and intentions
to help their patients quit smoking using questions
adapted from the Determinants of Implementation Be-
havior Questionnaire (DIBQ) [30], and intrinsic and ex-
trinsic motivations to treat their patients for tobacco
using items from the Treatment Self-Regulation Ques-
tionnaire [31]

Provider interview
Guided by the Proctor and CFIR models, we will con-
duct semi-structured interviews with 12–14 psychiatrists
(6–7 per arm) assessing their views on the appropriate-
ness, acceptability, and sustainability of the intervention
components, as well as how the clinic’s inner setting
(e.g., culture, norms, workflow compatibility with the
intervention), outer setting (e.g., VA policies, psychiatric
professional associations), psychiatrist characteristics
(e.g., beliefs about the intervention), and the implemen-
tation process (e.g., how providers were informed, who
championed the intervention) may impact their views on
appropriateness, acceptability, and sustainability. We will
also ask the psychiatrists for their insights into the chal-
lenges and successes encountered during their participa-
tion in the intervention components. We will recruit
psychiatrists for interviews using sign-up sheets and by
institutional email invitations. A trained interviewer will
follow an interview guide with a set of pre-specified
questions and follow-up probes. All interviews will be
audio-taped. Psychiatrists will be paid $20 for complet-
ing an interview.

Aim 3: Patient use of cessation treatment and self-reported
abstinence
We will assess patient use of cessation treatment and to-
bacco abstinence 6months after seeing a participating
psychiatrist. For this aim, we will conduct a follow-up
telephone survey with the 400 cluster-sampled patients
who completed a post-visit survey during the interven-
tion period. The follow-up survey will ask patients to in-
dicate whether they used a list of tobacco treatments in
the prior 6 months, including all FDA-approved cessa-
tion medications, in-person cessation counseling, tele-
phone cessation counseling, and a mobile texting
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cessation service. Consistent with the guidelines for
measuring abstinence in pragmatic trials, the survey will
also assess 7-day point prevalence abstinence [32]. We
will make up to 10 attempts at different times of the day
and month to reach patients by phone for a follow-up
survey. Telephone non-respondents will be sent a survey
in the mail with a pre-paid return envelope.

Other measures: patient characteristics
Our patient surveys will collect additional information,
including sociodemographics (age, gender, marital status,
race/ethnicity, income), attitudes toward tobacco treat-
ment using the Attitudes Toward Nicotine Replacement
Therapy Scale [33] adapted to ask about NRT and coun-
seling, quitting self-efficacy using the Smoking Self-
Efficacy Questionnaire [34], motivations to quit using a
0–10 scale, and smoking status and history using ques-
tions from the California Tobacco Survey [35].

Analysis
We will first summarize the survey and administrative
data using descriptive statistics (means, medians, stand-
ard deviations, frequency distributions, and graphical
displays) to characterize providers and patients treated
by the providers in the two intervention arms.

Aim 1
Based on the administrative data, we will categorize the
proportion of smokers seen by a participating psych-
iatrist in each group who (1) received a cessation medi-
cation prescription from the psychiatrist or (2) referred
to a cessation counseling by the psychiatrist. We will use
generalized linear mixed effect models (GLMMs) with
random effects for the clusters to compare these screen-
ing and treatment rates between the groups. For all ana-
lyses, sensitivity analyses will be used to evaluate the
impact on results from missing data and subject drop-
out. Specifically, missingness will be handled by creating
a separate category, or removed by multiple imputation
(MI).

Aim 2
For intervention fidelity, we will use descriptive statistics
to summarize the patient post-visit survey data to calcu-
late the proportion of patients seen by a participating
psychiatrist in each study arm who were asked about
smoking, offered medications, and offered counseling re-
ferral, and (among those offered) the proportion of pa-
tients who accepted the medications and referral. We
will also summarize training fidelity logs (the proportion
of psychiatrists who attended the trainings and received
an academic detailing session).
To assess provider perceptions quantitatively, we will

summarize the provider survey data using descriptive

statistics (means, standard deviations) to understand the
providers’ attitudes and beliefs regarding treating their
patients for tobacco. For our qualitative data analysis (in-
terviews, observations, meeting minutes), we will use a
three-step coding process for each data source. First,
two investigators will individually read a sub-sample of
data (e.g., three interviews) to identify preliminary in-
ductive codes, then meet to achieve consensus on coding
the sub-sample and create the first draft of a codebook.
Second, the investigators will individually apply the
codebook to a second sub-sample of data and meet to
achieve coding consensus on the second sub-sample to
create the final codebook for the data source. Third,
once all data are coded, the investigators will meet to
complete more focused coding to identify code clusters,
relationships among codes, and common themes. Once
all data sources are coded, we will also use group con-
sensus meetings to look for themes across the main data
sources.

Aim 3
We will use a similar analytic approach as in aim 1. We
will first categorize each patient as (1) having achieved
or not achieved 7-day abstinence 6months after their
psychiatry visit and (2) having used or not used any type
of cessation treatment in the 6 months after their visit.
This will estimate the use of treatment and abstinence
rates for each study arm. We will use GLMMs to com-
pare these two outcomes between the groups. Sensitivity
analyses will be used to evaluate the impact on results
from missing data and subject dropout. An ITT ap-
proach will be compared with the complete case-only
method, but our primary analysis will be the complete
case analysis, as the North American Quitline Consor-
tium has found this approach to be more accurate in
representing true quit rates and recommends the use of
this calculation [36], as do other reviews [37].

Sample size and power
We aim to enroll all practicing psychiatrists at our study
site but have conservatively estimated that 20 will enroll.
We calculated the level of power this will provide us to
find a significant group effect on the proportion of pa-
tients prescribed a cessation medication by their psych-
iatrist (primary outcome) at all during the intervention
period. Our power calculation varied the intraclass cor-
relation (ICC) of 0.05–0.15 based on a cluster-
randomized trial of preventive care in primary care prac-
tices [38]. We estimate that 10% of patients in arm 1 will
receive a prescription [8]. With the smallest ICC of 0.05,
a type I error of 5%, and 80% power, 20 clusters (psychi-
atrists) will provide us with enough power to detect a
21% or greater prescription rate in arm 2. With the lar-
gest ICC of 0.15, a type I error of 5%, and 80% power,
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20 clusters will provide us with enough power to detect
a 29% or greater prescription rate in arm 2.

Discussion
Mental health patients smoke at high rates but rarely re-
ceive treatment. Traditional opt-in treatment systems
may reinforce multi-level barriers to treating mental
health patients for tobacco use. This pilot study will be
testing an opt-out system for implementing a 3As to-
bacco treatment approach in outpatient psychiatry. This
pilot study will produce important data on the potential
of opt-out systems to overcome barriers in implement-
ing tobacco use treatment in outpatient psychiatry.
There are some potential limitations to this study.

First, this study is taking place in only one VA site and
therefore may have limited generalizability to other set-
tings. However, conducting this study in a VA site allows
us to conduct this preliminary work in highly cost-
efficient manner using the VA’s rich informatics
infrastructure and allows us to avoid organizational het-
erogeneity that may dilute effects in a pilot study. Sec-
ond, there may be a provider-level contamination
between the study arms. Providers in the opt-out arm
may change their attitudes and behavior and convince
their colleagues in the opt-in arm to follow. However, in
practice, it is difficult to change provider behavior
through colleague discussions alone. Third, there is a
risk of patient contamination (seeing more than one
psychiatrist randomized to different arms during the
intervention period). However, patients almost always
see the same psychiatrist at each visit, and we will use
the VA’s EHR data to track and account for contamin-
ation in our analyses.
Despite these limitations, this study will produce im-

portant data on the potential of opt-out systems to over-
come barriers in implementing tobacco use treatment in
outpatient psychiatry.

Abbreviations
APA: American Psychiatric Association; CFIR: Consolidated Framework for
Implementation Research; DIBQ: Determinants of Implementation Behavior
Questionnaire; EBP: Evidence-based practice; EBPAS: Evidence-Based Practice
Attitude Scale; EHR: Electronic health record; FDA: US Food and Drug
Administration; GLMMS: Generalized linear mixed effect models;
ICC: Intraclass correlation; ITT: Intent-to-treat; MI: Multiple imputation;
NRT: Nicotine replacement therapy; NYHHS: New York Harbor Healthcare
System; PHS: US Public Health Service; TPB: Theory of Planned Behavior;
VA: Veterans Health Administration; VINCI: VA Informatics and Computing
Infrastructure

Acknowledgements
Not applicable.

Authors’ contributions
ESR and SES are the principal investigators. They conceptualized and
designed the study approach. CW is the study project manager. She will lead
the study implementation. JJP is the co-investigator who advised on the de-
velopment of the psychiatrist training curriculum and study measures. CT
and JD are the VA smoking cessation clinicians. They advised on the

development of the psychiatrist training curriculum, clinical reminder design,
study measures, and study implementation at the VA. BW is the statistician.
He designed and will lead all data analysis. All authors read and approved
the final version of the manuscript.

Funding
This study is funded by the National Institute on Drug Abuse
(#R34DA043059).

Availability of data and materials
The datasets used and analyzed during the study are available from the
corresponding author on reasonable request.

Ethics approval and consent to participate
This study was approved by the Institutional Review Boards of the VA NY
Harbor Healthcare System and NYU Langone Health. The study was granted
a waiver of documentation of consent for providers to participate in the
implementation interventions (training, clinical reminders) and the surveys.
The study was granted a waiver of documentation of consent for patient
participation in the phone surveys. Patients and providers will provide
written informed consent to participate in the interviews.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Population Health, NYU School of Medicine, 180 Madison
Avenue, New York, NY 10016, USA. 2Department of Medicine, Stanford
Prevention Research Center, Stanford University, 1265 Welch Road St,
Stanford, CA 94305, USA. 3VA NY Harbor Healthcare System, 423 East 23rd
Street, New York, NY 10010, USA.

Received: 3 January 2020 Accepted: 12 January 2020

References
1. Centers for Disease C, Prevention. Annual smoking-attributable mortality,

years of potential life lost, and economic costs--United States, 1995-1999.
MMWR Morb Mortal Wkly Rep. 2002;51(14):300–3.

2. Grant BF, Hasin DS, Chou SP, Stinson FS, Dawson DA. Nicotine dependence
and psychiatric disorders in the United States: results from the national
epidemiologic survey on alcohol and related conditions. Arch Gen
Psychiatry. 2004;61(11):1107–15.

3. Williams JM, Ziedonis D. Addressing tobacco among individuals with a
mental illness or an addiction. Addict Behav. 2004;29(6):1067–83.

4. Colton CW, Manderscheid RW. Congruencies in increased mortality rates,
years of potential life lost, and causes of death among public mental health
clients in eight states. Prev Chronic Dis. 2006;3(2):A42.

5. Cutler-Triggs C, Fryer GE, Miyoshi TJ, Weitzman M. Increased rates and
severity of child and adult food insecurity in households with adult
smokers. Arch Pediatr Adolesc Med. 2008;162(11):1056–62.

6. Practice guideline for the treatment of patients with nicotine dependence.
American Psychiatric Association. Am J Psychiatry. 1996;153(10 Suppl):1–31.

7. Rogers E, Sherman S. Tobacco use screening and treatment by outpatient
psychiatrists before and after release of the American Psychiatric Association
treatment guidelines for nicotine dependence. Am J Public Health. 2014;
104(1):90–5.

8. Montoya ID, Herbeck DM, Svikis DS, Pincus HA. Identification and treatment
of patients with nicotine problems in routine clinical psychiatry practice.
The American journal on addictions/American Academy of Psychiatrists in
Alcoholism and Addictions. 2005;14(5):441–54.

9. Schroeder SA, Morris CD. Confronting a neglected epidemic: tobacco
cessation for persons with mental illnesses and substance abuse problems.
Annu Rev Public Health. 2010;31:297–314 291p following 314.

10. Prochaska JJ, Fromont SC, Louie AK, Jacobs MH, Hall SM. Training in
tobacco treatments in psychiatry: a national survey of psychiatry residency
training directors. Acad Psychiatry. 2006;30(5):372–8.

Rogers et al. Implementation Science Communications            (2020) 1:32 Page 9 of 10



11. Rogers E, Fernandez S, Gillespie C, et al. Telephone care coordination for
smokers in VA mental health clinics: protocol for a hybrid type-2
effectiveness-implementation trial. Addict Sci Clin Pract. 2013;8:7.

12. Prochaska JJ, Fromont SC, Leek D, et al. Evaluation of an evidence-based
tobacco treatment curriculum for psychiatry residency training programs.
Acad Psychiatry. 2008;32(6):484–92.

13. Camerer CF. Behavioral economics. Curr Biol. 2014;24(18):R867–71.
14. Camerer C. Behavioral economics: reunifying psychology and economics.

Proc Natl Acad Sci U S A. 1999;96(19):10575–7.
15. Richter KP, Ellerbeck EF. It’s time to change the default for tobacco

treatment. Addiction. 2015;110(3):381–6.
16. Loewenstein G, Brennan T, Volpp KG. Asymmetric paternalism to improve

health behaviors. JAMA. 2007;298(20):2415–7.
17. Madrian B.C., Shea D.F. The power of suggestion: inertia in 401(k)

participation and savings behavior. Q J Econ. 2001;v116(4,Nov):1149-1187.
18. Walmsley S. Opt in or opt out: what is optimal for prenatal screening for

HIV infection? CMAJ: Canadian Medical Association journal = journal de
l’Association medicale canadienne. 2003;168(6):707–8.

19. Bauld L, Hackshaw L, Ferguson J, Coleman T, Taylor G, Salway R. Implementation
of routine biochemical validation and an ‘opt out’ referral pathway for smoking
cessation in pregnancy. Addiction. 2012;107(Suppl 2):53–60.

20. Proctor EK, Landsverk J, Aarons G, Chambers D, Glisson C, Mittman B.
Implementation research in mental health services: an emerging science
with conceptual, methodological, and training challenges. Adm Policy Ment
Health. 2009;36(1):24–34.

21. Ajzen I. The Theory of Planned Behavior. Organ Behav Hum Dec. 1991;50(2):
179–211.

22. Godin G, Belanger-Gravel A, Eccles M, Grimshaw J. Healthcare professionals’
intentions and behaviours: a systematic review of studies based on social
cognitive theories. Implementation Science: IS. 2008;3:36.

23. Forsetlund L, Bjorndal A, Rashidian A, et al. Continuing education meetings
and workshops: effects on professional practice and health care outcomes.
Cochrane Database Syst Rev. 2009;2:CD003030.

24. Prochaska JJ, Fromont SC, Hudmon KS, Cataldo JK. Designing for
dissemination: development of an evidence-based tobacco treatment
curriculum for psychiatry training programs. J Am Psychiatr Nurses Assoc.
2009;15(1):24–31.

25. O’Brien MA, Rogers S, Jamtvedt G, et al. Educational outreach visits: effects
on professional practice and health care outcomes. Cochrane Database Syst
Rev. 2007;4:CD000409.

26. Farrell S, Fischer M, Avorn J, Ritz L. Introductory Guide to Academic
Detailing. National Resource Center for Academic Detailing;2013.

27. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)--a metadata-driven methodology and
workflow process for providing translational research informatics support. J
Biomed Inform. 2009;42(2):377–81.

28. Aarons GA. Mental health provider attitudes toward adoption of evidence-
based practice: the Evidence-Based Practice Attitude Scale (EBPAS). Ment
Health Serv Res. 2004;6(2):61–74.

29. Aarons GA, McDonald EJ, Sheehan AK, Walrath-Greene CM. Confirmatory
factor analysis of the Evidence-Based Practice Attitude Scale in a
geographically diverse sample of community mental health providers. Adm
Policy Ment Health. 2007;34(5):465–9.

30. Huijg JM, Gebhardt WA, Dusseldorp E, et al. Measuring determinants of
implementation behavior: psychometric properties of a questionnaire based
on the theoretical domains framework. Implementation Science: IS. 2014;9:33.

31. Williams GC, Rodin GC, Ryan RM, Grolnick WS, Deci EL. Autonomous
regulation and long-term medication adherence in adult outpatients.
Health Psychology: Official Journal of the Division of Health Psychology,
American Psychological Association. 1998;17(3):269–76.

32. Hughes JR, Keely JP, Niaura RS, Ossip-Klein DJ, Richmond RL, Swan GE.
Measures of abstinence in clinical trials: issues and recommendations.
Nicotine Tob Res. 2003;5(1):13–25.

33. Etter JF, Perneger TV. Attitudes toward nicotine replacement therapy in
smokers and ex-smokers in the general public. Clin Pharmacol Ther. 2001;
69(3):175–83.

34. Etter JF, Bergman MM, Humair JP, Perneger TV. Development and validation
of a scale measuring self-efficacy of current and former smokers. Addiction.
2000;95(6):901–13.

35. Diego UoS. California Tobacco Surveys. 1999; http://ssdc.ucsd.edu/tobacco.
Accessed February, 3003.

36. North American Quitline Consortium. Measuring Quit Rates. 2009; www.
naquitline.org. Accessed 2/8/14.

37. Gupta SK. Intention-to-treat concept: a review. Perspect Clin Res. 2011;2(3):109.
38. Baskerville NB, Hogg W, Lemelin J. The effect of cluster randomization on

sample size in prevention research. J Fam Pract. 2001;50(3):W241–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Rogers et al. Implementation Science Communications            (2020) 1:32 Page 10 of 10

http://ssdc.ucsd.edu/tobacco
http://www.naquitline.org
http://www.naquitline.org

	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Introduction
	Methods
	Study aims
	Study design
	Site
	Conceptual framework
	Implementation strategy framework
	Implementation strategies
	Both arms: psychiatrist training and academic detailing
	Arm 1: Opt-in clinical reminder
	Arm 2: Opt-out clinical reminder

	Provider recruitment
	Provider randomization
	Outcomes

	Data sources and measures
	Aim 1: Cessation prescriptions and treatment referrals
	Aim 2: Fidelity, provider perceptions, and implementation barriers and facilitators
	Fidelity

	Provider perceptions and implementation barriers/facilitators
	Observations
	Provider survey
	Provider interview
	Aim 3: Patient use of cessation treatment and self-reported abstinence
	Other measures: patient characteristics

	Analysis
	Aim 1
	Aim 2
	Aim 3
	Sample size and power


	Discussion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

