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Background: Individuals with serious mental illness (SMI) smoke at disproportionately higher rates than those
without SMI, have lifespans 25-32 years shorter, and thus bear an especially large burden of tobacco-related
morbidity and mortality. Several recent studies demonstrate that smokers with SMI can successfully quit
smoking with adequate support. Further evidence shows that using technology to deliver sustained care inter-
ventions to hospitalized smokers can lead to smoking cessation up to 6 months after discharge. The current
comparative effectiveness trial adapts a technology-assisted sustained care intervention designed for smokers
admitted to a general hospital and tests whether this approach can produce higher cessation rates compared to
usual care for smokers admitted to a psychiatric inpatient unit.

Methods: A total of 353 eligible patients hospitalized for psychiatric illness are randomized by cohort into one of
two conditions, Sustained Care (SusC) or Usual Care (UC), and are followed for six months after discharge.
Participants assigned to UC receive brief tobacco education delivered by a hospital nurse during or soon after
admission. Those assigned to SusC receive a 40-min, in-hospital motivational counseling intervention. Upon
discharge, they also receive up to 8 weeks of free nicotine patches, automated interactive voice response (IVR)
telephone and text messaging, and access to cessation counseling resources lasting 3 months post discharge.
Smoking cessation outcomes are measured at 1-, 3- and 6-months post hospital discharge.

Conclusion: Results from this comparative effectiveness trial will add to our understanding of acceptable and
effective smoking cessation approaches for patients hospitalized with SMI.

1. Introduction/background

Cigarette smoking is the leading cause of death in the U.S., resulting
in over 480,000 deaths each year [1]. In addition, smoking costs society
more than $300 billion annually, with nearly $170 billion in direct
medical costs and more than $156 billion in lost productivity [2]. In-
dividuals with psychiatric disorders, approximately 20% of the U.S.

adult population, smoke at disproportionately higher rates than the
general population [3-6]. Those with serious mental illness (SMI)
consume almost half (44.3%) of all cigarettes smoked in the U.S. [7] and
have lifespans 25-32 years shorter than the general population [8,9]. In
this study, SMI refers to “individuals 18 or older, who currently or at
any time during the past year have had a diagnosable mental, beha-
vioral, or emotional disorder of sufficient duration to meet diagnostic
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criteria specified in the diagnostic manual of the American Psychiatric
Association and that has resulted in functional impairment, that sub-
stantially interferes with or limits one or more major life activities”
[10].

There is growing evidence that smoking cessation may improve
psychiatric symptoms long-term [11], and many smokers with SMI
want to quit smoking [12]. In 2011, 1.8 million U.S. adults received
inpatient psychiatric treatment in the past year [13]. Today, the ma-
jority of psychiatric hospitals ban smoking on hospital grounds, thus
creating an opportunity for inpatients to experience abstinence. Al-
though smokers may be offered nicotine replacement therapy and other
medications to ease withdrawal during hospitalization, they are rarely
offered cessation resources at discharge, and most resume smoking after
leaving the hospital [12].

The integration of evidence-based smoking cessation interventions
within the current mental health treatment system is a public health
priority [14]. Japuntich and colleagues describe a comparative effec-
tiveness trial in hospitalized medical patients, titled Helping HAND
(HH), comparing standard care to a sustained care smoking interven-
tion that provided up to 3 months of free smoking cessation medication
and 5 proactive, computerized telephone calls during which patients
could elect to receive live telephone quit smoking counseling [15].
These post-discharge resources were specifically designed to reduce
patient barriers to accessing evidence-based smoking cessation treat-
ments. Rigotti and colleagues demonstrated clinical effectiveness of this
sustained care model 6 months after hospital discharge, yielding sig-
nificantly greater biochemically-verified point prevalence and con-
tinuous abstinence during the 6 months post discharge [16].

The overall objective of the current study is to adapt the HH sus-
tained care model [16] for smokers with SMI receiving inpatient
treatment in a psychiatric hospital, and to test the effects of this sus-
tained care intervention (SusC) on smoking cessation. We hypothesize
that: a) SusC compared to UC will result in significantly higher rates of
cotinine-validated, 7-day point prevalence tobacco abstinence at 6-
month follow-up and b) a higher proportion of SusC vs. UC patients will
use evidence-based smoking cessation treatment in the month after
discharge. Our secondary aim is to quantify total costs of SusC versus
UC and incremental costs per quit. If effective and cost-effective, the
adapted sustained care model could be delivered inexpensively and
broadly disseminated.

2. Design

Helping HAND 3 (HH3) is a randomized, pragmatic effectiveness
trial designed to assess benefit in real-world practice, testing the hy-
pothesis that, among smokers in inpatient psychiatric treatment, an
enhanced, SusC intervention program will result in superior long-term
smoking cessation outcomes compared to UC (see Fig. 1). Eligible
participants are randomized by cohort into SusC or UC (see section 3.2
for more details), and are followed for 6 months after hospital dis-
charge. The study enrollment period spans July 2015 through January
2019. Enrollment includes a total of 353 participants (SusC, n = 174;
UC, n = 179) across 18 cohorts.

Follow-up data will be collected through August 2019. This research
is approved by the University of Texas at Austin Institutional Review
Board and is registered with the United States National Institutes of
Health Clinical Trials Registry (NCT02204956).

3. Methods
3.1. Study setting

This study is being conducted at a 94-bed urban psychiatric hospital
in Austin, Texas that provides intensive psychiatric stabilization for

adult patients, 18 years of age or older, who are dealing with emotional
crises, depression and drug/alcohol dependence. The hospital houses a
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psychiatric intensive care unit, and facilitates a wide range of support
groups that meet on a regular basis. Licensed staff are on call 24 h per
day to address the mental health needs of patients and their families. No
smoking, tobacco or e-cigarette use is allowed in the hospital or on
hospital grounds.

3.2. Participants

Patients are recruited from two hospital units that treat adult pa-
tients with SMI who have potential to meet study eligibility criteria.
One unit (16 beds) primarily treats mood, anxiety and personality
disorders and has a mix of patients with private and government-paid
insurance; the other unit (24 beds) provides specialized treatment for
thought disorders and more severe mood disorders, with patients
mostly serviced through government-funded insurance. Excluded units
include those providing intensive care to patients with acute psychiatric
symptoms and those providing substance use detoxification protocols.
Randomization is based on hospital unit; cohorts on each hospital unit
are assigned at random to either SusC or UC in a yoked manner, such
that a randomized cohort on each unit is followed by the opposite
condition on that unit. This randomization design of cohorts by unit
was selected to preclude possible contamination that might occur if
patients within the same psychiatric unit were engaged in both condi-
tions concurrently and were to share information with each other. The
yoked design was implemented to ensure that each unit is balanced
based on condition. A “wash-out” period of no recruitment occurs be-
tween cohorts until all participants from the previous cohort have been
discharged to eliminate cross contamination between conditions. In
total, there are 18 cohorts (9 in SusC and 9 in UC), with a final sample
size of 353.

Inclusion Criteria - adult patients with SMI hospitalized on one of
the two selected units who meet the following inclusion and exclusion
criteria are eligible for study participation: Inclusion Criteria: (a)
>18years of age and (b) current smoker (i.e., smoking at least 5 ci-
garettes/day when not hospitalized). Exclusion Criteria: (a) current
diagnosis of dementia or other cognitive impairment that would limit
study participation, (b) Mini-Mental State Examination (MMSE: [17])
score < 24, (c) patient's inability to provide consent for study parti-
cipation due to his/her inability to demonstrate an understanding of
study procedures as described in the statement of informed consent,
after no more than two explanations, (d) current diagnosis of in-
tellectual disability or autistic spectrum disorders, (e) current diagnosis
of a (non-nicotine) substance use disorder requiring detoxification, (f)
no access to a telephone or inability to communicate by telephone, (g)
planned discharge to institutional care (e.g., nursing home, long-term
rehabilitation, jail, etc., (h) no current or stable mailing address, (i)
medical contraindication to the use of nicotine replacement therapy,
and (j) currently pregnant, breastfeeding, or planning to become
pregnant within 6 months. Structured diagnostic interviews are not
used to further determine inclusion/exclusion criteria; the clinical
psychiatric diagnoses recorded in the hospital medical record are used
for this purpose. No specific level of motivation to quit smoking is re-
quired for study participation.

3.3. Study recruitment

Smoking status of each patient is identified upon hospital admission
and recorded in the medical record. Hospital-based study staff conduct
two rounds of eligibility screening. First, they review medical charts
daily to identify new admissions and assess inclusion/exclusion criteria.
Within several hours of a patient being identified as potentially eligible,
study staff consult with the physician or nurse for approval to approach
the patient. Patients who appear to be smokers, based on their medical
record, are further assessed in person for final eligibility and willingness
to participate. To confirm smoking eligibility, patients are asked
“During the past week, before you came into the hospital, how many
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Fig. 1. HH3 study flow.

cigarettes did you smoke in an average day? Patients who reported
smoking 5 or more cigarettes/day were considered eligible, based on
the smoking criteria. No other smoking requirements were assessed for
eligibility.

3.4. Baseline assessment procedure

Once consent has been obtained, participants complete a baseline
assessment (see Table 1). To minimize burden on hospitalized partici-
pants, data on patient diagnoses, discharge medications, and discharge
disposition are recorded from hospital records; all other measures are
obtained in a baseline assessment conducted by a research assistant
after participant consent. In addition to baseline measures, detailed
contact information for the patient and two “significant others” is col-
lected in order to maximize connectivity during the post-discharge
period and minimize loss to follow-up. These items include obtaining
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participants' permission to leave detailed messages by phone, text and
email.

3.5. Assignment to study condition

3.5.1. Usual care (UC)

Participants being treated on a unit assigned to the UC condition
receive a brief 5- to 10-min tobacco education session that all hospi-
talized smokers receive, delivered by a hospital nurse. The admitting
nurse provides patients identified as smokers with brief smoking ces-
sation information and advice during admission, along with an offer to
use nicotine replacement therapy during their hospitalization. If the
patient is too unstable at the time of admission, the nurse on duty
provides this information, once the patient is stabilized. During this
session, patients are advised to quit smoking and given written hand-
outs describing the stages of readiness for quitting smoking, self-
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Table 1
Helping HAND 3 study outcome measures by assessment time point.

Measures Screen BSL 1MFU 3MFU 6MFU

Screening

Medical record review for eligibility X

In-person screening

MMSE - to assess cognitive capacity for X
consent

Smoking history; FTND

Smoking history

FTND - 6-item

Motivation to quit smoking

Thoughts about abstinence (TAA; 4-item)

Primary outcome - smoking behavior

Point prevalence abstinence (PPA)

Smoking cessation treatment use and X X X
adherence

In-hospital smoking intervention X
questionnaire

Sustained care helpfulness questionnaire X

Bio-verification

Carbon monoxide (CO)

Saliva cotinine

Psychiatric symptoms

PROMIS - depression short form 8a

PROMIS - anxiety short form 8a

BASIS 24 — psychosis subscale

BASIS 24 - emotional lability subscale

Psychiatric and medical history/hospital course

Treatment history interview

Alcohol and drug involvement

Alcohol/drug use quantity and frequency X X X X

>

PO KX

>
>
>
>

tli e

PO X
PO XX

PO XX
P XX

>
>
>
>

monitoring and self-management of smoking situations, and tips for
quitting smoking, including relapse prevention, managing stress, and
use of nicotine replacement therapy.

3.5.2. Sustained care (SusC)

Those assigned to the SusC condition receive the same, nurse-de-
livered brief tobacco education session provided to UC participants,
using the same guidelines. The additional inpatient smoking counseling
session is modeled after the standardized protocol that Rigotti et al.
[16] implemented for medical inpatients in the previous HH study, with
specific modifications tailored for patients with SMI. More specifically,
SusC participants receive a 40-min, in-hospital counseling intervention
from a trained social worker, based on motivational interviewing
[18,19]. This session is designed to facilitate decision-making about
smoking cessation and foster receptivity to engage with post-discharge
cessation resources offered in this condition; it is not intended as a
stand-alone smoking intervention. Upon discharge, participants receive
4 weeks of free transdermal nicotine patches (TNP), followed by up to 8
automated interactive voice response (IVR) or text messages, during
which they are offered free telephone cessation counseling. They also
receive an offer for another 4 weeks of TNP, totaling 8 weeks of free
TNP.

Hospital-based, Masters' level social workers are trained to serve as
smoking cessation counselors for this comparative effectiveness trial.
Smoking counselors check in with the patient's nurse or physician to
confirm that the patient is stable enough, and to coordinate with other
required treatments, before approaching the patient to deliver the in-
tervention. Smoking counselors follow a written protocol to standardize
and guide delivery of the SusC in-hospital intervention, which is not
part of routine hospital care. This protocol outlines a flow of specific
content to deliver, while allowing the counselors to use motivational
interviewing strategies to elicit and explore patient motivation and
desire for smoking cessation throughout the session. Assignment of
smoking counselors to recruited participants is done on a rolling basis
to minimize bias. When a smoking counselor is assigned as the patient's
hospital social worker, they will not provide the SusC smoking
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intervention, in order to keep these two roles separate and distinct. The
Principal Investigator (R.A.B.) and Project Director (J.H.) provided the
smoking counselors with initial training in tobacco cessation counseling
and motivational interviewing in preparation for intervention delivery,
and offered ongoing supervision, which included didactic discussion of
core concepts, experiential role-playing with protocol-specific practice,
and review of recorded interventions with counselor self-reflection and
supervisor feedback. The intent is to record all sessions and use a
random sampling for supervision.

3.5.2.1. Eight-week supply of free nicotine patches. Upon hospital
discharge, smokers assigned to SusC receive 4 weeks of TNP, based on
the dose they received while in the hospital. The offer for more patches
begins at the 3rd IVR contact (2-week post discharge call/text), to allow
research staff time to express mail more patches, following a step-down
protocol, to the patient without a gap in medication coverage.
Participants are asked if they are still interested in quitting smoking,
and if “yes,” would they like to receive 4 more weeks of nicotine
patches. If the patient does not respond to the 2-week post discharge
call/text, the offer for more patches is made again at the 3-week post
discharge outreach. Only those participants who actively request
additional patches through this system will receive another 4-week
supply. Thus, SusC participants are eligible to receive up to 8 weeks of
free TNP post hospital discharge.

3.5.2.2. IVR, text messaging and proactive telephone counseling after
hospital discharge. SusC is delivered via an automated interactive
voice response (IVR) telephone system during the first 3 months after
discharge. IVR makes proactive phone calls and sends text messages
that can improve response rates by making multiple contacts outside of
normal business hours. It offers pre-recorded messages and interactive
questions, based on the participant's responses. These messages and
questions inquire about the participant's smoking, intentions to quit,
desire for additional nicotine patches, and interest in connecting with
free telephone quitline counseling. The IVR and text message program
component are provided by TelASK Technologies, Ottawa, Canada.

In keeping with the previous HH protocols, each IVR call/text
message aims to achieve four goals: (1) assess smoking status, nicotine
patch use, and side effects, (2) motivate and reinforce participant's
desire and efforts to quit smoking, (3) connect participants with tele-
phone counseling, and (4) offer to send refills of nicotine patches.

Participants who indicate interest in counseling are transferred to
the quitline and receive the standard telephone counseling package of
up to 5 proactive calls over 3 months with unlimited inbound calls.
Cessation counseling is provided by Optum (formerly Alere Wellbeing),
the quitline provider for 27 U.S. states and > 650 employers and health
insurance providers. Optum's counseling protocol aims to provide (1)
cognitive-behavioral smoking cessation and relapse prevention tools,
tailored to the individual smoker's characteristics, and (2) medication
adherence support, with the goal of completing a full course of medi-
cation for those using this resource. Optum provides specialized coun-
selor training on how to address mental health issues [20] and has a
protocol for addressing suicidal ideation if reported by callers.

4. Adaptations to the original helping HAND studies (HH1 and
HH2)

Several modifications were made to the original HH study methods
and protocols to maximize participation of smokers hospitalized for
SMI.

4.1. Motivation to quit
Whereas the HH studies required that patients plan to sustain or

initiate a smoking quit attempt after hospital discharge as part of their
inclusion criteria (endorsing ‘I will stay quit’ or ‘I will try to quit’ during
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eligibility screening), the current HH3 study did not assess plans to quit
as part of the inclusion criteria. This decision was made to maximize
patient inclusion. Rather, we chose to expand the 5-min tobacco
counseling offered to inpatients in HH and provide a 40-min session
that includes motivational interviewing. Our enhanced counseling
session aims to help patients achieve three main goals: (1) reflect on
their experience of managing nicotine withdrawal while not smoking in
the hospital; (2) build internal motivation to remain smoke-free after
hospitalization; and (3) utilize evidence-based smoking cessation
treatment resources (i.e., free nicotine patches and quit smoking
counseling) that are provided after discharge to help patients remain
smoke-free. The session begins with open-ended questions to assess the
patient's reasons for wanting to participate in the study, and their ex-
perience with not smoking while in the hospital. Counselors then ex-
plore patients' broader values and goals for after leaving the hospital,
and how their smoking fits in with these. After establishing patient
motivation, the session includes information and graphics, displayed in
an easy-to-read format, to dispel common myths and concerns that may
arise among smokers with SMI.

More specifically, smoking counselors review empirical data in-
dicating that quitting smoking often improves psychiatric symptoms
long-term, and that smoking cessation treatment is associated with
fewer psychiatric hospital readmissions [21]. To address concerns
about using support for smoking cessation, (e.g., the nicotine patch and
smoking counseling) the counselors share simple graphs showing the
effectiveness of combining these approaches, in contrast to the
common, but ineffective, tendency of trying to quit on one's own
[22,23]. At the end of this session, the smoking counselor describes the
procedure for providing participants with free nicotine patches upon
discharge, the importance of engaging with IVR telephone and text
messaging, and options for accessing cessation resources post discharge.
After this explanation of sustained care services, the smoking counselor
assesses the participant's receptivity to engaging with these free re-
sources, and offers the opportunity to directly enroll them to receive
free, proactive cessation counseling, shortly after discharge.

Consistent with motivational interviewing, the smoking counselor
shares information in a non-judgmental, non-prescriptive manner,
while asking the patient “how does this fit with your experience?” and
“how do you feel about engaging with any of the cessation resources?”

4.2. IVR protocol - number of contacts

To build upon the success of the previous HH studies [16,24], we
adapted Rigotti's automated IVR messaging protocol [25], tailoring it
for smokers with SMI. First, we added 3 additional time-points (high-
lighted in bold) to the 5 time-points used in the earlier HH study [16]
for a total of up to 8 time-points of outbound phone calls at fixed times
after discharge (2 days, 1 week, 2 weeks, 3 weeks, 4 weeks, 6 weeks,
8 weeks, and 12 weeks). These additional time-points are intended to
provide more concentrated support for smokers with SMI, who may
have a harder time quitting smoking.

A new innovation to the IVR system in the current study is the in-
clusion of text messages, beyond the traditional phone calls, to offer a
more flexible alternative for engaging participants and connecting them
with cessation resources. During the baseline assessment, participants
are asked about their ability and willingness to receive interactive text
messages, in addition to the automated phone calls, and only those who
give permission are sent texts.

4.3. IVR protocol - number of outreach attempts per contact

In the original HH study, 8 phone attempts were made at each time-
point to try and reach study participants. Given that we added 3 more
time-points for outbound calls and texts in the current protocol, we
decided to reduce the number of phone attempts from 8 to 6 at each
time-point. Participants who agree to both calls and texts are sent a
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combination of alternating IVR and text messages (one of each, with
identical messaging through both platforms), on three consecutive
days, until they respond, for a total of up to 6 contact attempts. When
participants do not respond to any of these 6 contacts, the system waits
until the next scheduled contact to start this procedure again. This
approach affords maximum flexibility, such that participants can re-
spond to the IVR message at one contact, and text message at another,
thus increasing the likelihood that they will engage with this sustained
care program in some way. Those who are not able or willing to receive
text messages get 6 phone attempts. The decision to reduce phone at-
tempts from 8 to 6 at each time-point was intended to reduce “phone
call fatigue,” and increase the likelihood that participants would engage
with this program over the 3-month sustained care period. The addition
of text messaging also means that participants can respond to the text at
any time, unlike the phone calls that must be responded to in real time.

4.4. Quitline counseling resources

In addition to the free telephone counseling offered in the earlier HH
studies, participants in the current study are also offered an opportunity
to receive web- and text-based smoking cessation counseling. Although
web- and text-based resources were not initially offered at the time this
study began, we decided to include these expanded options as soon as
they became available through the telephone quitline. Thus, these re-
sources were introduced in November 2016, after 63 patients had al-
ready received SusC, and were made available to the remaining 111
patients randomized to this condition. Although typically these add-on
resources are only available through the quitline once smokers are
engaged with telephone counseling, we arranged for Optum to offer
web- and text-based cessation counseling as “first line” resources, so that
participants could choose the type of support they would most likely
use, without requiring acceptance of telephone-based counseling. Early
experience with trying to contact study participants for telephone
follow-up assessments revealed that many participants do not answer
their phones, yet some will respond to texts or email. Thus, participants
have the option to choose any or all of these resources, whether or not
they choose to engage in telephone counseling, thereby creating more
flexibility for patients to engage with cessation resources.

5. Treatment fidelity

The smoking counselors follow a written protocol for the SusC in-
hospital session to ensure consistent delivery of the content and moti-
vational interviewing style over the course of the study. All in-hospital
sessions are audiotaped, with permission from study participants, and a
random subset of 15% are rated by independent raters to assess pro-
tocol adherence, with a checklist system used in prior trials [26]. One
limitation of this study is that we are not using the Motivational In-
terviewing Treatment Integrity scale to evaluate motivational inter-
viewing fidelity, as this was not a primary aim of the study. To provide
more study-specific feedback to the smoking counselors, we provide an
in-depth qualitative review, both written and through verbal discus-
sion, of how well the counselor incorporated specific motivational in-
terviewing skills and strategies within each section of the protocol,
noting specific client and counselor statements, as examples. Through
this process, we helped counselors reflect upon their biases, beliefs, and
practice to enhance their ability to integrate a motivational approach
into this counseling session.

6. Evaluation
6.1. Outcome assessments and retention strategies
Study staff contact participants by telephone at 1-, 3- and 6-months

after discharge to collect outcome measures, including smoking status,
use of smoking cessation medications and quit coach counseling, mood/
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psychiatric symptoms, and hospital readmissions. The SusC group also
answers questions about their experience and satisfaction with the post-
discharge automated outreach communication and cessation counseling
resources. To facilitate completing follow-up assessments, participants
are asked to provide multiple forms of contact during the baseline as-
sessment, including cell/home phone numbers and email address, and
are asked for permission to leave detailed phone/text messages and
emails. Furthermore, phone numbers and addresses are collected for
two “significant others” (SOs); e.g., family, friends and/or co-workers
(who don't live with the participant), so that study staff can contact
them to locate “lost” participants and to validate smoking abstinence, if
needed. Participants are asked to sign a standardized letter, addressed
to each SO, stating that the participant gives the SO permission and
encourages them to share updated contact information and answer
questions about smoking if the researchers contact them. When parti-
cipants come due for their follow-up assessments, study staff make at
least 10 phone attempts, calling at different times of day and days of the
week, as needed to reach them. Text messages and emails are also sent
(to those who give permission to be contacted this way) to schedule the
assessment. When participants do not respond after multiple attempts,
study staff contact the SOs to find alternative phone numbers and
methods of reaching the participant. As a last resort, an abbreviated
written survey that focuses on smoking status and use of other tobacco
products is mailed to the participant's home, along with a stamped
return envelope, to assess primary outcomes.

Participants are compensated with a reusable MasterCard
(ClinCard) onto which researchers can upload payments via a web
portal after completing follow-up assessments. Compensation amounts
are: $5 for completing the baseline assessment, $30 at the 1- and 3-
month follow-ups, and $60 at the 6-month follow-up. Those who self-
report 7-day point prevalence abstinence at the 6-month follow-up are
invited to come back to the hospital for a brief bio-verification visit,
during which saliva is collected for cotinine analysis and a breath
carbon monoxide (CO) reading is obtained. Eligible participants who
are asked to provide bio-verification are compensated with an addi-
tional $40.

6.2. Validation of tobacco abstinence

Biochemical confirmation is used to validate self-reported tobacco
abstinence at 6-month follow-ups. This validation is completed during
an in-person return visit to the hospital and includes both saliva col-
lection for cotinine analysis with a 15ng/ml cutoff [27] and carbon
monoxide testing (<8 ppm). Because NRT use produces a false positive
cotinine, expired carbon monoxide (CO) will be substituted for cotinine
in those reporting NRT use during the past 7 days. While a lower cutoff
for carbon monoxide (<4 ppm) has been suggested to confirm smoking
abstinence [28], we elected to use the more traditional cutoff of
<8ppm, given that many of our study participants are from lower
socioeconomic backgrounds and are more likely to live in housing and
communities with higher levels of ambient carbon monoxide [27]. In
cases where a return visit to the hospital is not possible, study staff offer
to meet participants at a convenient location or send a saliva collection
kit. In addition, study staff call the participant's significant other (SO)
for a proxy report of the participant's smoking status immediately after
the self-reported abstinence. This report serves as verification for those
instances where we are unable to obtain biochemical confirmation. This
proxy report includes a brief, structured interview that asks the SO if
the participant was smoking in the 7 days prior to his/her 6-month
follow-up assessment, what type of contact the SO had with the parti-
cipant during that time, and how confident the SO is regarding the
participant's smoking status. Study staff collecting this information are
also asked to rate his/her perception of how reliable this SO proxy re-
port appears to be. This is done routinely for all participants reporting
7-day abstinence at the 6-month follow-up, to ensure we collect some
form of timely verification of participants' non-smoking status.
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6.3. Study measures

See Table 1 for study measures and timepoints at which they are
assessed.

6.3.1. Baseline assessment

The baseline assessment consists of a brief smoking history, in-
cluding years smoked, smoking rate, nicotine dependence (6-item
Fagerstrom Test for Nicotine Dependence, FTND [29]), past quit at-
tempts, and use of smoking cessation treatments. Participants also
complete the 4-item Thoughts About Abstinence Scale [30], adapted
from Marlatt [31], that assesses commitment, desire, and expected
success/difficulty with abstinence.

6.3.2. Primary outcome — smoking behavior

Self-reported nonsmoking for the past seven days (7-day point
prevalence abstinence, PPA) is the primary outcome, which is verified
at 6-months by saliva cotinine analysis (<15 ng/ml cutoff) [27]. We
also assess sustained tobacco abstinence and duration of continuous
tobacco abstinence after hospital discharge (i.e., time to first lapse).
Since use of nicotine products produces a false positive cotinine, ex-
pired (CO =8 ppm cutoff) will be substituted for cotinine for those who
report non-smoking during the past 7 days while using nicotine re-
placement therapy. Participants will be counted as smokers [27,32,33]
if they self-report smoking, have a cotinine or CO measure that exceeds
the cut-offs, or are lost to follow-up. Although self-reported nonsmokers
who do not provide a saliva or breath sample may be counted as
smokers, we do not want to rule out the possibility that their inability to
provide saliva or breath samples is due to reasons other than mis-
representation of smoking. For this reason, we also employ validation of
nonsmoking status by asking a significant other (“proxy validation”) as
an alternative confirmation strategy. Some trials in hospitalized smo-
kers have used this as a back-up strategy when a biochemical sample
was not obtained [34-38]. As the gold standard, we will calculate self-
reported point prevalence abstinence verified by either saliva cotinine
or expired CO (only for those using nicotine replacement therapy) in
reporting smoking abstinence. We will also report on proxy validation
among those for whom we are unable to obtain saliva cotinine or CO, as
another potential indicator of smoking abstinence.

6.3.3. Smoking cessation treatment use and adherence

At each follow-up, participants report on their use of smoking
counseling and/or pharmacotherapy. Smoking cessation counseling is
defined as telephone, in-person, web- or text-based counseling (in-
dividual or group) from any source including a physician; pharma-
cotherapy includes use of nicotine replacement therapy (nicotine patch,
gum, lozenge, inhaler, or nasal spray), bupropion, or varenicline.
Outcome measures include pharmacotherapy (any use, duration of use,
and dose) and counseling (any use, number of contacts, contact for >
1 month). Furthermore, participants are asked about use of electronic
cigarettes and their main reason for using them (e.g., as an aid for
quitting vs. as a substitute for cigarettes). At 1-month follow-up, par-
ticipants in the SusC are asked about the helpfulness of the inpatient
smoking counseling session, including the written materials provided
by the smoking counselor. At 3-month follow-up, participants in the
SusC are asked about the helpfulness of the sustained care intervention
received after hospital discharge (i.e., IVR/text messages and cessation
counseling via telephone, web and text).

6.3.4. Psychiatric symptoms

Depressive symptoms are assessed using the 8-item short form
(Depression 8a Participant Version) of the Patient Reported Outcomes
Measurement Information System (PROMIS; [39,40]). Anxiety symp-
toms are also assessed using the 8-item short form (Anxiety 8a Parti-
cipant Version) of the PROMIS [39,40]. PROMIS measures are the result
of an NIH collaborative project and possess high reliability and validity



J. Hecht, et al.

[39,40]. Psychotic symptoms are assessed using the 4-item Psychotic
subscale of the Behavior and Symptoms Identification Scale-24
(BASIS-24; [41]). Emotional lability is assessed using the 3-item BASIS-
24 subscale [41].

6.3.5. Alcohol and drug involvement
Alcohol and drug use quantity and frequency is assessed via a series
of questions that have been used in prior tobacco research [42].

6.3.6. Health and health care utilization outcomes

6.3.6.1. Hospital admissions (psychiatric and medical). Primary and
secondary discharge diagnoses, length of stay, type of insurance,
discharge medications, and readmissions to the hospital will be
abstracted from the patient's medical record. Participants will provide
information about non-smoking related treatments, e.g., medical and
psychiatric inpatient hospitalizations and emergency room visits
(including overnight stays at rehabilitation facilities). Smoking
cessation medication usage will be tracked at each follow-up
interview in both study arms.

6.3.6.2. Cost-effectiveness. A secondary analysis will examine
incremental cost effectiveness of SusC relative to UC. Exploratory
analyses will examine the impact of SusC, relative to UC, on health
and healthcare utilization, including psychiatric symptoms, hospital
readmissions, and emergency room visits for both psychiatric and
medical reasons. Cost per quit at 6-month follow-up will be evaluated
following an algorithm similar to that used in the cost effectiveness
analyses in the previous HH study [16], which is comparable to other
published reports [43,44]. These analyses will take a societal
perspective, measuring direct and indirect costs incurred by relevant
stakeholders: patients, providers (hospitals, tobacco quitlines), and
payers (insurers).

7. Discussion

This comparative effectiveness trial aims to offer important insights
for smokers with psychiatric illness. More specifically, this study aims
to demonstrate that: a) SusC compared to UC will result in significantly
higher rates of cotinine-validated, 7-day point prevalence tobacco ab-
stinence at 6-month follow-up and b) a higher proportion of SusC vs. UC
patients will use evidence-based smoking cessation treatment in the
month after discharge. Our secondary aim is to quantify total costs of
SusC versus UC and incremental costs per quit. Modeled after the sus-
tained care intervention by Rigotti and colleagues, this study enhances
their hospital-based intervention by adding a more substantive in-pa-
tient counseling session, based on motivational interviewing, and ex-
pands the automated, sustained care services offered after discharge to
replicate their favourable outcomes with this harder-to-reach popula-
tion [16]. Rigotti and colleagues demonstrated clinical effectiveness
6 months after hospital discharge, yielding significantly greater bio-
chemically-verified, point prevalence abstinence relative to standard
care (26% vs. 15%, relative risk [RR], 1.71 [95% CI, 1.14-2.56],
p =.009) [16]. Sustained care also resulted in higher self-reported
continuous abstinence rates during the 6 months post discharge (27%
vs. 16% for standard care; RR, 1.70 [95% CI, 1.15-2.51]; p = .007).
These findings are consistent with a 2008 meta-analysis indicating that
post-discharge supportive counseling lasting at least one month is ne-
cessary to achieve long-term tobacco abstinence [45], highlighting the
value and efficacy of offering extended smoking cessation resources
after hospital discharge.

Addressing smoking cessation among people with SMI is critical, in
that they have significantly shorter lifespans compared with the general
population, often attributed to physical and not mental illness [46].
Numerous factors contribute to these health disparities, including life-
style behaviors, treatment side effects, inequitable health care access,
and other social determinants of health [47]. Historically, the treatment
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for psychiatric and physical illness has been compartmentalized, ad-
dressed separately by different medical care providers, leading to wider
gaps in both care delivery and outcomes. In addition, some providers
remain skeptical that people with SMI have the desire and ability to
successfully quit smoking, further limiting their opportunities for ces-
sation treatment. However, there is growing evidence to challenge
these beliefs. Thus, healthcare systems treating psychiatric illness have
a unique opportunity to bridge these gaps, by attending to critical
health indicators that can have a significant impact on both physical
and mental well-being.

Several recent studies provide evidence that smokers with psy-
chiatric illness can successfully quit smoking with proper support. A
randomized controlled trial across four public psychiatric inpatient
hospitals in Australia compared usual care with an intervention com-
prising a brief motivational interview plus self-help materials, followed
by 4-months of continued pharmacologic and telephone counseling
support after discharge. Seven-day point prevalence abstinence was
significantly higher for intervention participants (15.8%) than controls
(9.3%) at 6 months post-discharge, but not at 12 months (13.4% vs.
10.0% respectively). Furthermore, participants in the intervention
group, relative to controls, were significantly more likely to smoke
fewer cigarettes per day, to reduce daily cigarettes by =50%, and to
have made one or more quit attempts at both 6- and 12-months post-
discharge [48]. Similarly, Prochaska and colleagues randomized pa-
tients in an acute hospital psychiatric unit (n = 224), regardless of in-
tention to quit, into a tailored, computer-based intervention, using the
transtheoretical model or usual care. [21] The intervention included a
printed report, stage-matched treatment manual, individual inpatient
cessation counseling, and an offer of 10 weeks of nicotine replacement
therapy post-hospitalization. Verified 7-day point prevalence ab-
stinence was significantly higher in the intervention group compared
with usual care at months 3 (13.9% vs. 3.2%), 6 (14.4% vs. 6.5%), 12
(19.4% vs. 10.9%), and 18 (20.0% vs. 7.7%), respectively. Hickman
and colleagues aimed to replicate the Prochaska trial with a racially and
ethnically diverse sample of uninsured smokers with serious mental
illness at a large, urban, public hospital [49]. Participants (n = 100)
were largely unemployed (79%), had unstable housing (48%), and re-
ported illicit drug use in the past month (77%). Seven-day point pre-
valence abstinence for intervention versus control was 12.5% for in-
tervention versus 7.3% for control at 3 months, 17.5% versus 8.5% at
6 months, and 26.2% versus 16.7% at 12 months, respectively. To-
gether, these studies demonstrate strong support for providing smoking
treatment during hospitalization along with ongoing resources post
discharge to improve cessation among smokers hospitalized for psy-
chiatric illness.

Although there have been concerns within the psychiatric health-
care community that quitting smoking might exacerbate mental health
conditions, there is growing evidence showing that quitting smoking
leads to significant long-term mental health benefits for people with SMI
[11]. A systematic review of the changes in mental health after smoking
cessation shows that quitting smoking was associated with significant
improvements in anxiety, depression, stress, positive affect, and quality
of life [11]. Moreover, a significant proportion of those with SMI want
to quit smoking [12]. In a study of 100 adult smokers receiving in-
patient psychiatric care, Prochaska found that 65% were in con-
templation or preparation regarding their stage of change for smoking
cessation and 74% stated a goal of wanting to reduce their smoking or
quit for good [12]. Among smokers with SMI who expressed an interest
in cutting down or quitting, 97% had made a past quit attempt, with the
most recent quitting episode lasting a mean of 23 days [50]. While only
9% believed that they had an extremely or very high chance of being
successful, 35% reported being extremely or very determined to quit
[501.

Despite these findings, treatment for smoking cessation has not yet
been fully adopted nor integrated into psychiatric care, and support for
nonsmoking tends only to be addressed within the context of
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hospitalization, where patients are not allowed to smoke. To date,
treatment follow-up and referrals to smoking cessation services are
rarely provided. Therefore, identifying accessible and effective methods
for providing ongoing support to smokers with SMI, starting in the
hospital and extending post-discharge, appears to be an important step
in helping to reduce the disproportionately high smoking rates in this
population. While nicotine replacement therapy is widely available
now to many hospitalized smokers, including those with SMI, this ap-
proach alone does little to foster cessation post-hospitalization.
Significant numbers of people with SMI want to quit smoking, yet do not
have high expectations for success [50]. For these individuals, hospi-
talization provides a unique opportunity for them to explicitly learn
more about the quitting process, given that patients often go several
days without smoking while in these smoke-free environments. Uti-
lizing hospitalization as a “window of opportunity” to address patient
smoking creates numerous possibilities for implementing innovative,
personalized strategies that can identify and build upon patients' in-
ternal motivation for change, while also addressing the unique barriers
and challenges they face when outside of these restricted environments.
Delivering a client-centered motivational counseling session to hospi-
talized smokers may begin to fill this gap. Such interventions can help
patients reflect on their smoke-free hospital experience, identify their
values and what is most important in their lives, and consider how
remaining smoke-free could help them achieve their broader life goals
[18,19]. In addition, the use of automated, proactive resources, such as
IVR, text messaging and other technology-assisted interventions, have
been shown effective in a general medical population of smokers [16],
and may help support quitting smoking among people with SMI, who
often have limited access to quality care services once they leave the
hospital. Offering an array of options for smokers to engage with
quitting resources, including telephone counseling, web-based, and
texting programs, may help smokers find an acceptable way to access
quitting support, thereby increasing utilization and ultimate cessation.
Beyond this, further research is needed to better understand the on-
going needs for support that smokers with SMI have to help them re-
main smoke-free as they transition from the hospital to their home
environment, and for longer term cessation maintenance.
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