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Abstract

Introduction

The prevalence of smoking is high among people living with severe mental illness (SMI).

Evidence on feasibility, acceptability and effectiveness of smoking cessation interventions

among smokers with SMI is lacking, particularly in low- and middle-income countries. We

aim to test the feasibility and acceptability of delivering an evidence-based intervention,i.e.,

the IMPACT smoking cessation support for people with severe mental illness in South Asia

(IMPACT 4S) intervention that is a combination of behavioural support and smoking cessa-

tion pharmacotherapies among adult smokers with SMI in India and Pakistan. We will also

test the feasibility and acceptability of evaluating the intervention in a randomised controlled

trial.

Methods

We will conduct a parallel, open label, randomised controlled feasibility trial among 172 (86

in each country) adult smokers with SMI in India and Pakistan. Participants will be allocated

1:1 to either Brief Advice (BA) or the IMPACT 4S intervention. BA comprises a single five-
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minute BA session on stopping smoking. The IMPACT 4S intervention comprises beha-

vioural support delivered in upto 15 one-to-one, face-to-face or audio/video, counselling

sessions, with each session lasting between 15 and 40 minutes; nicotine gum and/or bupro-

pion; and breath carbon monoxide monitoring and feedback. Outcomes are recruitment

rates, reasons for ineligibility/non-participation/non-consent of participants, length of time

required to achieve required sample size, retention in study and treatments, intervention

fidelity during delivery, smoking cessation pharmacotherapy adherence and data complete-

ness. We will also conduct a process evaluation.

Results

Study will address- uncertainty about feasibility and acceptability of delivering smoking ces-

sation interventions, and ability to conduct smoking cessation trials, among adult smokers

with SMI in low- and middle-income countries.

Conclusions

This is to inform further intervention adaptation, and the design and conduct of future rando-

mised controlled trials on this topic. Results will be disseminated through peer-review arti-

cles, presentations at national, international conferences and policy-engagement forums.

Trial registration

ISRCTN34399445 (Updated 22/03/2021), ISRCTN Registry https://www.isrctn.com/.

Introduction

People with severe mental illness (SMI) (schizophrenia, bipolar disorder, other psychoses and

severe depressive disorder) constitute one of the world’s most vulnerable populations and face

significant health and socioeconomic inequalities [1, 2]. Compared to the general population

people with SMI have twice the rate of mortality and 10–25 years lower life expectancy [1, 2].

The drivers for these differences are coexisting physical disorders [3] attributable to health risk

behaviours, such as smoking, alcohol and illicit drug use, poor diet and physical inactivity [4].

Global health policies and research agendas have prioritised addressing the physical health of

people with SMI [5], with an emphasis on interventions targeting health risk behaviours [6].

Tobacco use is particularly high in people with SMI, with overall prevalence estimates rang-

ing from 50–90% [7], and that of smoking being between 40 to 60% [7, 8]. Limited data from

South Asian countries suggest smoking prevalence is as high as 50% among adults with SMI [8]

which is significantly higher than in the general population (e.g., 10% in India [9], and 12.4% in

Pakistan [10]). People with SMI also smoke more heavily, have more severe nicotine depen-

dence, and suffer worse health outcomes as a result of tobacco use compared to those without

SMI [11]. Although smoking is the most common completely modifiable health risk behaviour

[12], the benefits of smoking cessation programmes are yet to reach people with SMI [12]. For

example, smoking cessation counselling delivered to individuals or groups significantly increase

the chances of smoking cessation in the general population [13, 14], but results among people

with SMI have been mixed [15–17]. Moreover, the evidence among people with SMI is mostly

from high income countries (HICs). HIC studies have also shown that pharmacotherapies such

as bupropion and varenicline, alone [18] or in combination with behavioural support [19], are

safe, effective, and acceptable for smoking cessation in adults with SMI.
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Tailored smoking cessation interventions that take into account some of the challenges

among people with SMI have been developed for HICs [17], but not for LMICs settings. Signif-

icant differences in cultural and contextual patterns of tobacco use, health systems characteris-

tics, and regulatory approaches make it difficult to directly translate evidence from HIC

settings to LMIC contexts. For South Asia, interventions would need to consider the high prev-

alence of both smoking as well as other forms of tobacco use. We followed an iterative process

of intervention adaptation to develop an evidence based smoking cessation intervention (i.e.,

the IMPACT 4S intervention) for adult smokers with SMI in India and Pakistan. The IMPACT

4S intervention is a combination of behavioural support and smoking cessation pharmaco-

therapy, and was adapted from three smoking cessation behavioural support intervention

manuals [20–22]: the Smoking Cessation Intervention for People with Severe Mental Ill Health

(SCIMITAR +) trial intervention developed for adult smokers with SMI in the UK based on

the UK’s National Centre for Smoking Cessation and Training standard treatment programme

[23, 24], the TB & Tobacco intervention developed for TB patients in Bangladesh and Pakistan

[25], and a tobacco cessation smart guide developed by the National Institute of Mental Health

and Neuro Sciences Resource Centre for Tobacco Control Bangalore, India [26]. In this study

we aim to test the feasibility and acceptability of delivering the IMPACT 4S intervention, and

of conducting a randomised controlled trial, among adult smokers with SMI attending mental

health facilities in India and Pakistan.

Specific objectives

We will address the following specific objectives:

1. To test the feasibility and acceptability of delivering the IMPACT 4S intervention for smok-

ing cessation among adult smokers with SMI

2. To test the feasibility and acceptability of conducting a definitive randomised controlled

trial to evaluate the effectiveness and cost-effectiveness of the IMPACT 4S intervention for

smoking cessation among adult smokers with SMI

Methods

Ethics and other approvals

Ethics and other relevant approvals on original protocol have been sought from the University

of York’s Health Sciences Research Governance Committee (Approval number: HSRGC/

2019/346/D, on July 5, 2019), relevant national and institutional ethics committees (i.e., Health

Ministry Screening Committee, India (Approval number: 2019–7975 on February 19, 2020);

Ethics Committee (Behavioural Sciences Division), NIMHANS, Bangalore, India; National

Bioethics Committee Pakistan (Approval number: NBC-434 on December 10, 2019); Institu-

tional Research and Ethics Forum of Rawalpindi Medical University (Approval number: R-48/

RMU on August 24, 2019), Pakistan and from each administrative site in the participating

countries prior to commencement of research activities. The approvals on amendments

adjusting to the COVID-19 pandemic situation have been provided by all of the above-men-

tioned ethics-review boards between April- July, 2021.

Study design

The study consists of two main components: i) a parallel open label randomised controlled fea-

sibility trial over 12 months; and ii) an embedded process evaluation (implementation, mecha-

nisms of impact) [27]. (presented in Fig 1).
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Study setting

The feasibility trial will be conducted at the National Institute of Mental Health and Neurosci-

ences (NIMHANS), Bangalore, India, and Institute of Psychiatry (IoP), Rawalpindi, Pakistan.

Feasibility trial

For the parallel open label randomised controlled feasibility trial, participants will be allocated

1:1 to the following two arms:

• Brief advice (BA)

• IMPACT 4S intervention

Eligibility criteria for inclusion are: i) adults (�18 years old) with SMI (i.e. schizophrenia,

schizoaffective disorder, bipolar affective disorder, psychosis, severe depression with psycho-

sis), ii) considered to be stable by the mental health clinical team, iii) self-reported current

smoker of any form of smoked tobacco product (including cigarettes, hand rolled cigarettes/

bidis, waterpipe etc) for at least 6 months, iv) smoking on�25 days in the past month, v) clini-

cally assessed able to provide informed consent, vi) attending participating institutions during

the study period, vii) willing to quit smoking, viii) willing and able to attend up to 15 counsel-

ling sessions and ix) for India, living in urban and rural Bangalore districts or neighbouring

districts and for Pakistan, living in Islamabad Capital Territory and Rawalpindi district. The

Fig 1. Study flow diagram depicting design of the feasibility trial and process evaluation.

https://doi.org/10.1371/journal.pone.0287185.g001
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exclusion criteria are: i) pregnant or breastfeeding women, and ii) the presence of comorbid

drug and/or alcohol problem as this would require specialist treatment.

Participant screening and recruitment process. Potential participants will be informed

about the study by their care team and referred to the study team if they are interested in par-

ticipating. A researcher (i.e., trained psychology graduate /psychiatric social worker) will use a

screening form to determine trial eligibility. Screening will be conducted either in-person or

over audio/video call, according to participants’ availability and preference. All screened par-

ticipants will be allocated a unique screening number, and the following anonymised individ-

ual information will be collected and stored in a secure study database: age; gender; SMI

diagnosis; current smoking status; eligibility criteria; time taken for screening and reason for

exclusion, where applicable. Individuals who meet the eligibility criteria will receive a detailed

study information sheet (written either in English, Kannada, Telegu, Hindi and Urdu) that

includes the following information: the purpose of the feasibility study; the study procedures

including details of the interventions; process of randomisation; the frequency and timing of

data collection; breath carbon monoxide (CO) monitoring; the potential benefits or risks of

participating in the trial; information on privacy and confidentiality of the participants’ data,

and how it will be processed; and participant’s rights, including the voluntary nature of the

trial and the right to discontinue participation at any time without any consequences. The

information sheet will also provide contact details of a research team member in case they

wish to seek more information or clarity. In circumstances where a potential participant is

unable to read or write, or for those recruited through an audio or video call, the researcher

will read out the information sheet to both the participant and the carer if present and will

respond to their queries. Participants will be given at least 24 hours, if they require, to discuss

the information with family members or friends before deciding to take part.

Procedure for consenting and data protection. Informed consent will be obtained before

any study specific assessments are conducted. Once the participants are familiar with the

intent and purpose of the study and have their queries addressed, those willing to participate

will be invited to provide either written consent (for those screened in-person) or audio/video

recorded verbal consent (for those screened over the telephone). We will follow a formal

informed consent procedure for those providing written consent, where they will provide their

full name and signature or, if they cannot write a thumb impression (with a witness present).

One copy of the consent form will be securely stored in a locked filing cabinet at the trial sites

in India and Pakistan, and the participant will get a copy of their signed informed consent

form, and the information sheet to take home for their records. For few of those expected to

record verbal consent through an audio or video call, the researcher will read each statement

from the consent form and following their verbal consent, researchers will fill-up a written

consent form for these participants to provide signature/thumb impression whenever they

come at the trial site for attending sessions in-person.

Participants will be free to withdraw consent and leave the trial at any time without having

to cite any reason. All participants will be provided with written or verbal contact information

on who to contact, if they wish to withdraw from the trial. If a participant withdraws consent

to participate, no further data will be collected from them. However, data collected up to the

point of withdrawal will be retained and used in the analysis, unless there is an explicit request

for withdrawal of data prior to analysis, in which case all data will be destroyed.

All consenting individuals will be entered on to a secure study database, using their name,

age, address, and unique trial ID. Only the principal investigators, country investigators, trial

coordinators, and researchers involved in collecting, quality checking and entering data will

have access to these identifiable data at any stage of the trial, mainly to facilitate participant fol-

low-up. Identifiable data will be stored separately from the baseline and follow-up data. For
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the purposes of baseline and follow-up data collection only the unique study IDs will be used,

thereby ensuring anonymity of data.

Randomisation, trial arm allocation and blinding. Eligible participants who consent

will be allocated a unique study ID and randomly assigned to one of the trial arms using a

computer-generated blocked stratified (by country) randomisation sequence created using

Stata version 15 (or later), with an allocation ratio of 1:1. A statistician based at the University

of York, who is not involved in the recruitment of trial participants, will generate the randomi-

sation sequence and produce opaque sealed envelopes which will be stored securely at each

trial site central research office and used to randomly allocate participants to the trial arms.

After a participant has provided written informed consent, a researcher will conduct a baseline

assessment, then make a phone call to the country specific trial manager who will be based at a

central research office. Upon being provided with basic participant information, the trial man-

ager will allocate the next envelope in the sequence to the participant. Up until this point, both

the trial manager and the researcher will be unaware of the allocation associated with the enve-

lope. After opening the envelope, the trial manager will indicate to the researcher whether the

participant will receive the IMPACT 4S intervention or brief advice and the envelope number

and allocation will be recorded on the participant record.

Blinding the participants and clinicians from knowing who is receiving the IMPACT 4S

intervention or BA is not feasible. Outcome data collection and data analysis will also not be

fully blinded.

Interventions

Brief advice (BA). Brief advice has been adapted from a community-based trial of tobacco

cessation in India [28], and it comprised a single, five-minute conversation on the harmful

effects of tobacco and advice to stop smoking, which is consistent with the 3A’s protocol (i.e.,

Ask and record smoking status, Advise patient of personal health benefits, and Act on patient’s

response) in terms of brevity and content [29, 30]. BA was delivered by trained psychology

graduates in Pakistan and psychology graduates or psychiatric social workers in India. Smok-

ing cessation services are not routinely provided for people with SMI in India or Pakistan.

Although BA is not the standard of care in these countries, it was chosen as the comparator on

the grounds of clinician’s duty of care to any patient identified as a smoker. BA has been

shown to increase the frequency and success of quit attempts when compared to no interven-

tion [31]. Participants will also receive a BA information leaflet containing the same advice in

written format to take home.

IMPACT 4S intervention. This comprises behavioural support adapted to adult smokers

with SMI in India and Pakistan, breath CO monitoring and feedback, pharmacotherapy

(bupropion and/or nicotine replacement therapy), and the same information leaflet as for the

BA arm to take home. The intervention was co-produced in collaboration with smoking cessa-

tion specialists and behavioural scientists based in the UK, India and Pakistan, and key stake-

holders (including policymakers, practitioners and adults with SMI who smoked) from India

and Pakistan.

The behavioural support for smoking cessation: includes behaviour change techniques

(BCTs) that were identified, through literature reviews and intervention adaptation workshops

with stakeholders, as important for changing smoking behaviour among adults with SMI who

smoke [32].The BCTs were chosen from a taxonomy within a Western context as no similar

taxonomy has been developed for smoking cessation in LMICs [23] and alongside BCTs previ-

ously used for smoking cessation in India [26]. The BCTs are goal setting, problem solving,

social support, information about health consequences and adding objects to the environment.
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Participants will be encouraged to: (1) quit abruptly, or cut-down the present level of smoking,

in a managed way, until they quit, (2) set out their own quit date and (3) make several attempts

to quit if their initial attempt fails. The behavioural support has been designed for either in-

person, remote, or a combination of both in-person and remote sessions, to allow adaptation

to practical feasibility and participants’ preferences. Remote sessions will be delivered using

several platforms, routinely used for patient consultations at both institutions, including, tele-

phone or video calls (e.g., WhatsApp, messenger, Zoom, etc.), taking into account participant

preference. The behavioural support will comprise a maximum of 15 one-to-one counselling

sessions over three months, each lasting between 15–40 minutes, determined by mode of deliv-

ery and participant need. Each session will be delivered by trained psychology graduates in

Pakistan and psychology graduates or psychiatric social workers in India: these are the cadres

that are involved in the delivery of such interventions in each of these settings. Delivery will be

facilitated through the use of an intervention manual/guide adapted for both in-person or

remote delivery; a flipbook containing key messages on how to quit smoking; and the partici-

pants’ resource material (a set of seven-colour coded information sheets) that provides infor-

mation for each session, including any relevant ‘homework tasks’ (e.g. smoking diary,

planning for checklist for quit day and summarising reasons for stopping) for participants to

complete independently wherever possible/ with help of career, in advance of the next session.

As these ‘homework tasks’ are key to the intervention adherence, the staff delivering the inter-

vention will check for completion during subsequent sessions, and provide necessary help for

completion if needed. In the case of in-person delivery, the manual or flipbook will help the

staff delivering the intervention to deliver messages via photo images on the front of the slides

facing participants, and text on the back of slides facing them. The same messages will be reit-

erated in posters and leaflets. This type of intervention delivery is familiar to health workers in

these settings and has been found feasible and acceptable in South Asian countries including

Pakistan [25]. Remote delivery of the intervention will use two similar materials deployed for

in-person sessions 1) intervention flipbooks; and 2) the participants’ resource materials. These

materials will be posted out to participants or given to them in person, as required.

Exhaled Breath CO monitoring and feedback: Exhaled breath CO levels will be measured

using Bedfont piCO™ Smokerlyzer1 CO breath test monitor at every counselling session con-

ducted in-person, and feedback will be provided in order to increase the chances of a success-

ful quit attempt [33, 34]. For remotely delivered sessions where CO monitoring is not possible,

the staff delivering the intervention will give information and feedback on the expected breath

CO levels based on self-reported smoking behaviour or progress in quitting smoking.

Pharmacological support: Participants will be provided with a free three-months supply of

nicotine gums or bupropion tablets. They will be able to choose whether they would like to

take only one of these products (i.e., either the nicotine gums or the bupropion tablets), or

both products in combination. Participants who opt for bupropion will be assessed for suitabil-

ity by an in-house clinical psychiatrist (either in-person or through video consultation) and if

found eligible, will be offered sustained-release bupropion: 150 mg/day for the first week fol-

lowed by 300 mg/day intake until a maximum of three months. The patients receiving bupro-

pion will receive their medicines monthly. The patients who choose to use nicotine gums will

receive weekly supplies in the first month and then monthly supplies for the remaining two

months. All participants will either collect medication in advance during their in-person visits

to the study settings or will have it delivered to them at home by a research assistant. Partici-

pants will be provided with both verbal and written information on the correct dosage of med-

ication, method of use, side effects of bupropion/nicotine gums, and contact details of team

members for reporting and/or advice for medication side effects.
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Intervention training

The duration of intervention training will be half a day for the brief advice intervention, and

one to two days for the IMPACT 4S intervention. All staff delivering the interventions will

attend training tailored for the specific intervention. During the intervention delivery period,

the staff will also receive ongoing support and supervision from experienced team members.

Outcome measures

1. Recruitment rates: will be assessed as the number of participants eligible, consenting and

randomised, out of those screened.

2. Reasons for ineligibility/non-participation/non-consent of participants.

3. Length of time required to achieve the required sample size.

4. Retention in study: will be assessed as the number of participants randomised who are suc-

cessfully followed-up at six months.

5. Retention in treatment: will be reported as the number of BA and IMPACT 4S intervention

sessions attended.

6. Intervention fidelity to delivery of the behavioural support within the IMPACT 4S interven-

tion, as well as for BA, assessed as one measure of feasibility of intervention delivery.

7. Smoking cessation pharmacotherapy adherence: For those in the IMPACT 4S arm, adher-

ence to smoking cessation pharmacotherapy will be assessed.

8. Data completeness: Data will be checked for completeness as another measure of accept-

ability and feasibility of data collection methods, and to identify problem areas and

solutions.

The following data will be collected as per the schedule in Table 1:

• Demographic data (baseline): The information on age and gender collected at the participant

eligibility screening stage will be verified by asking the participant. We will also collect data

Table 1. Baseline and follow-up assessment schedule.

Measurement Baseline 1 month (Follow-up 1) 3 months (Follow-up 2) 6 months (Follow-up 3)

Demographic data X

Preference for mode of intervention delivery X

Carers/ family members’ involvement X

Details of psychiatric medication X X X X

Smoking status (validated by CO exhaled breath test, wherever possible) X X X X

Nicotine dependence and urge to smoke X X X X

Quitting smoking intentions, motivations and behaviours X X X X

Mediators of smoking cessation X X X

Health-related quality of life X X X

Mental and physical health X X X

Health services use X X X

Physical body measurements (height; weight) X X X

Smoking cessation pharmacotherapy adherence X X X

Process evaluation questionnaire X X X

Process evaluation interviews X

https://doi.org/10.1371/journal.pone.0287185.t001
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on education, occupation, marital status, and on the possession of household items to deter-

mine socio-economic status following the demographics module of the WHO STEPwise

Approach to NCD Risk Factor Surveillance (STEPS) questionnaire [35].

• Psychiatric medication use (baseline, one, three and six months): Details of psychiatric medi-

cation that the participant is taking will be taken at baseline, and verified at each follow-up

visit, in-order to capture any changes.

• Smoking status (baseline, one, three and six months): Self-reported or family/carer reported

smoking status will be assessed using the smoking questions from the GATS survey [36]. At

six months, self-reported smoking status will be biochemically verified by a CO level of

<7ppm for those reporting that they have quit smoking, as per the Russell Standard [37].

When a participant self-reports abstinence with an elevated CO level of>7ppm, the bio-

chemical verification will supersede the continuous and point abstinence self-report and the

participant will be defined as a smoker.

• Nicotine dependence and urge to smoke (baseline, one, three and six months): The heavy

smoking index will be used to assess nicotine dependence from smoked tobacco [38]. The

Mood and Physical Symptoms Scale (MPSS) [39] will also be administered. The scale

assesses withdrawal symptoms including anxiety, depression, irritability, restlessness, hun-

ger, concentration and sleep. The ratings will be analysed individually and totalled to give a

composite score (MPSS Total), the higher indicating severity of symptoms.

• Quitting smoking intentions, motivations, and behaviours (baseline, one, three and six

months): The four-item motivation to quit (MTQ) questionnaire [40–42] will be used to

measure motivation to quit smoking. It is scored by summing the responses to each item.

The scores range from 4 to 19 where a higher score indicates greater motivation to quit.

Questions from the Global Adult Tobacco Survey (GATS) [36] will also be used to assess

smoking cessation intentions, motivations, and behaviours.

• Mediators of smoking cessation (baseline, three and six months): A set of questions related

to the IMPACT 4S interventions’ proposed mechanisms of action [23–25] have been devel-

oped during the intervention adaptation phase. These are beliefs about capabilities, beha-

vioural cueing, beliefs about consequences, environmental context and resources.

• Quality of life (baseline, three and six months): The EQ-5D-5L [43, 44] will be used to mea-

sure health-related quality of life (HRQoL). All necessary permissions for the use of English

and Urdu versions of EQ-5D-5L (both paper self-administered and telephone) have been

obtained for the period between 2019 to 2022. The EQ-5D-5L is a standardised measure of

health status developed by the EuroQol Group in order to provide a simple, generic measure

of health for clinical and economic appraisal, where health is characterised on five dimen-

sions (mobility, self-care, ability to undertake usual activities, pain/discomfort, anxiety/

depression). Each of these dimensions has five levels: no problems, slight problems, moder-

ate problems, severe problems and extreme problems. Each level is associated with a one-

digit number and combining the digits from the five dimensions results in a five-digit num-

ber that describes the patient’s health state.

• Health services use (baseline, three and six months): Participant use of health services and

other smoking cessation services outside the study will be assessed. A health service utilisa-

tion questionnaire previously used in some of our studies such as the Muslim Communities

Learning About Second-hand Smoke (MCLASS) trials [45] or the Client Service Receipt

Inventory, adapted to the context of Pakistan and India, will be used to collect number and
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type of contacts with doctors, hospital admissions, pharmacy visits and medication prescrip-

tions for all participants. Information on contact with traditional healers will also be

recorded. We will also collect costs of intervention delivery at both trial sites.

• Mental and physical health (baseline, three and six months): PHQ-9 [46] will be used to

measure depressive symptoms. This nine-item questionnaire is scored from 0 to 27, and a

higher score indicates more severe depressive symptoms. The GAD-7 [47] will be used for

measuring anxiety. This seven-item instrument is scored from 0 to 21, with a higher score

indicating more severe anxiety. The SF-12 which consists of two subscales: a physical health

component and a mental health component will also be administered. Both components are

scored from 0 to 100, with 0 indicating the lowest level of health and 100 the highest level of

health measured by the scale [48].

• Physical body measurements (baseline, three and six months): Physical body measurements

will include height and weight which will be measured by trained personnel according to the

WHO protocols [49]. These will be used to determine the body mass index. Physical body

measurements of the trial participants will not be measured if the recruitment and assess-

ments are conducted remotely, or the intervention is delivered remotely.

• Smoking cessation pharmacotherapy adherence (one and three months): For the IMPACT

4S group, self-reported medication adherence to smoking cessation pharmacotherapies will

be assessed retrospectively based on a 4-day recall [50]. This has been shown to be a practical,

reliable and valid way of measuring adherence, and a significant predictor of clinical out-

comes, among chronically ill patients including those with SMI [51, 52].

An adherence index will be calculated by the formula:

Total number of doses taken X 100

Total number of doses prescribed

Participants with more than 80% of adherence will be considered as having high adherence

and those with less than 80% will be considered as having low adherence [53]. Participants

who report missed doses will be asked to provide reasons for missing their medications.

Data collection

Data will be collected from participants and carers either in-person or remotely at baseline,

one, three- and six-months post-randomisation. Data will either be recorded on paper format

first or directly into an online survey tool (Qualtrics) using tablets [54]. Data will be collected

by researchers who would have received three days of training on trial procedures including

taking informed consent, administering and completing the questionnaires and ethical issues

such as autonomy of individual participants on making decisions about participation, freedom

to withdraw from the trial without giving any reason or consequence, privacy, confidentiality,

anonymity.

Sample size and statistical analysis

The sample size calculations are based on estimating participation and attrition rates and

event rates as the primary outcomes. If we identify 344 eligible subjects we will be able to esti-

mate a participation rate of 50% to within a margin of error of ±5% and an attrition rate of

30% to within ±8% [55]. Furthermore, an external feasibility study of at least 120 measured

participants will provide robust estimates of event rates to inform the sample size calculation

for the subsequent larger definitive fully powered trial [56]. We will therefore aim to enrol 172
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(86 per country) participants in the study in order to retain 120 for analysis assuming an attri-

tion rate of 30%.

The following outcomes will be calculated: number of eligible patients; proportion of eligi-

ble patients approached for consent; proportion of eligible patients not approached and rea-

sons why; proportion of patients approached who provide consent; proportion of patients

approached who do not provide consent; proportion of patients providing consent who are

randomised; proportion of patients randomised who do not receive the randomly allocated

treatment; proportion of patients dropping out between randomisation and follow-up. A

CONSORT diagram will be provided to display the flow of participants through the study.

Data from the clinical outcome measures will be summarised descriptively: continuous data

using mean, standard deviation, median and 25th and 75th percentiles; categorical data using

number of events and percentages. The recruitment rate and 95% confidence interval (CI) will

be estimated. Completion rates of all the outcome measures will be reported by study arm.

Analysis of economic and quality of life data

The completeness of returned HRQoL and health care utilisation data will be assessed to

inform an economic evaluation alongside a full RCT. Returned service use data will be used to

revise questionnaires used in a full trial. Costs of delivering the interventions, measured by

recording the resources utilised in the delivery of the IMPACT 4S intervention (including

behavioural support, CO monitoring and feedback, pharmacotherapy, costs for telephone/

remote modes, client information-sheets, staff resource for clients’ records and information

leaflet costs) and BA (including the counselling and information leaflet), will be summarised.

We will also produce summaries of: the costs of intervention setup, training, as well as ongoing

support and supervision of the personnel delivering the intervention for each trial arms; and

the costs for participant and carer/family member’s travel costs and travel time to attend inter-

vention. Pilot economic analysis will be conducted to inform a future economic evaluation

embedded within a definitive large-scale RCT.

Process evaluation

The process evaluation will be informed by the Medical Research Council guidance for process

evaluation [27] which identifies three components: implementation, mechanisms of impact

and context.

Implementation (feasibility) and context. Once delivery of the IMPACT 4S and brief

advice interventions are completed, the psychology graduates or psychiatric social workers

who delivered these interventions will be interviewed to explore their experiences, including

the acceptability of the interventions and the barriers and drivers to delivery including contex-

tual factors such as the health facility environment.

Implementation (fidelity). Fidelity to delivering the IMPACT 4S and interventions will

be assessed using a fidelity index. This consists of two sub-indices: The Adherence Index that

assesses adherence to the intervention activities; and the Quality Index, that assesses compe-

tence with which the intervention was delivered. Both indices are scored on a three-point

Likert scale (0 = not implemented, 1 = partially implemented and 2 = fully implemented).

All counselling sessions will be audio-recorded. Fidelity checks will be conducted on the

sessions for 12/43 participants per trial arm, per country. Participants will be purposively

selected to ensure we review fidelity for all the counsellors at different points in the study

(early, middle, late).

Mechanisms of impact (acceptability). To capture the views and experiences of partici-

pants, all participants will complete a short questionnaire at baseline, one and three month
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follow up. At baseline participants will be asked about their preferred mode for receiving the

intervention and on accompanying family/ carer for the session attendance. Then, depending

on their trial arm allocation, questions will explore which components of the brief advice /

IMPACT 4S intervention they have engaged with, accompanying person during session atten-

dance both in case of in-person or remote modes, the acceptability of each session including

the CO monitoring, their use of pharmacotherapies and perceived impact of the interventions

on their smoking behaviour. Participants in both trial arms will complete some acceptability

questions on trial processes.

At three month follow-up a purposive sample of participants in each country (12–16 in the

IMPACT 4S arm, 4–8 in the BA arm), reflecting a mix of men and women who have/have not

quit smoking will be interviewed to collect more in-depth feedback on the topics explored in

the short questionnaire.

All interviews will be conducted face-to-face or remotely, using a topic guide, and will be

digitally audio-recorded. They will be between 30 to 60 minutes duration. A hermeneutics

approach, which encourages participants to discuss features of the intervention to elicit data

on their experience and evaluation of its delivery/receipt will be used [57].

Participants will provide written informed consent or will provide audio-recorded consent

for these interviews, separate from the trial, after having received enough information for this

study component and their questions being answered. The consent procedures will be the

same as for the trial.

Data analysis. The quantitative data from the fidelity index and questionnaire will be ana-

lysed using descriptive statistics, including means and standard deviation for continuous vari-

ables, and absolute and relative frequencies for categorical variables. Interviews will be

transcribed verbatim and translated into English and analysed using the Framework Approach

[58] which is designed to address applied programme and policy-related questions. NVivo 11

software will aid data handling. Integration of interview findings with respective questionnaire

data will be done using a ‘triangulation protocol’[59].

Adverse event (AE) monitoring

AEs will be assessed at each counselling session irrespective of the mode of delivery as well as

at follow-up visits. Any potential association with study interventions or procedures will be

ascertained. The researcher conducting the counselling session or follow-up visit assessments

will record all directly observed AEs and all AEs reported by participants. An AE review check-

list will be used at each session to explicitly prompt for symptoms relating to possible nicotine

replacement therapy or bupropion related toxicities. This way we will be able to address any

AEs or concerns that the participants might have. S1 Appendix (safety consideration) provides

further information on expected AEs monitoring and management procedures to be followed

by the study.

Data management plans

Data storage and archiving. Study information (including consent forms, screening and

enrolment data, baseline and follow-up data, audio-recordings and transcripts) will only be

accessed by researchers, and will not be released without written permission, except as neces-

sary for monitoring by study monitors or regulatory bodies, for example if the study is audited.

Encrypted data transfer between the study sites and the University of York will be via secure

Drop-off services available through the University of York. At the end of the study, data will be

securely archived by the University of York, NIMHANS and IoP, as appropriate, for 10 years.
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The staff involved in the trial will be trained on data protection processes. The staff will be

strictly monitored to ensure compliance with privacy standard.

Data monitoring. Data will be monitored for quality and completeness by a delegated

researcher at the study sites, followed by a second check by the study Research Fellow at the

University of York using verification, validation and checking processes. Missing data will be

pursued until study end unless it causes any distress to the participant contacted. Data will be

reported to the Independent Trial Steering Committee (ITSC) and Data Monitoring and Eth-

ics Committee (DMEC) as required.

Feasibility trial timeline

Recruitment commenced in April 2021 and shall continue until September 2021.

Discussion

There has been almost no reduction in smoking prevalence among adult smokers with SMI,

even in HICs, despite the dramatic reduction in smoking rates in the general population that

has occurred during the past 40 years [12]. The reasons for this include “diagnostic overshad-

owing” whereby physical health is neglected in the presence of a mental illness diagnosis; and

the unsuitability of interventions designed for the general population that are predicated on

high levels of cognitive function, literacy, health literacy, motivation and self-efficacy, all of

which may be compromised by SMI [4, 60]. To the best of our knowledge, this will be the first

randomised controlled feasibility trial to address this evidence gap in the South Asian context.

We will contribute to addressing the uncertainty about the feasibility and acceptability of deliv-

ering smoking cessation interventions, and the ability to conduct smoking cessation trials,

among adult smokers with SMI in LMICs. The study evaluates, for the first time, the feasibility

and acceptability of an innovative, bespoke, and culturally adapted IMPACT 4S intervention

that combines behavioural support and pharmacotherapy, and can be delivered either in-per-

son, remotely, or as a hybrid of in-person and remote delivery modes among adult smokers

with SMI in India and Pakistan who smoke. If the IMPACT 4S intervention is found to be fea-

sible and acceptable to deliver and evaluate in a definitive trial, then we will seek funding for a

full trial to generate robust evidence on its effectiveness and cost-effectiveness for smoking ces-

sation among adult smokers with SMI in the South Asian context.

The nature of the interventions being evaluated does not allow blinding of participants, or

the staff delivering the interventions, to the allocation. In addition, data analysis will not be

blinded. Nevertheless, the study has a number of strengths, including random allocation of

participants to the study arms, allocation concealment, and the collection of a comprehensive

list of data variables that are likely to be collected in a full trial. In addition, the process evalua-

tion will allow collection of qualitative feasibility and acceptability data from the perspective of

both the participants and the staff delivering the interventions; including data on the different

intervention components.

The results of the feasibility trial will be published in peer-reviewed journals and presented

at relevant national and international conferences, workshops, and policy-engagement forums

to help with design and implementation of similar targeted interventions involving vulnerable

population groups such as people with SMI. Authorship credit shall be based on significant

contribution to conceptual design and structure, execution of analysis and interpretation of

data, and drafting, revision and critical review of intellectual contents and final approval of the

manuscripts.
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Potential amendments

The study may be stopped if, guided by the Independent Trial Steering Committee (ITSC) and

Data Monitoring and Ethics Committee (DMEC), new literature indicates definitive findings

in terms of benefit or side effects of the intervention components (i.e., the behavioural support

and/or the pharmacological components). The reporting of AEs might also indicate the need

for study protocol review in terms of medication or rescue medicine usage. Considering the

present Covid-19 pandemic and related uncertainties, the trial might need to revise the 6

month follow-up assessment. The decision on revising the follow-up timelines will be taken in

early September 2021, based on progress on recruitment and situation at the time regarding

the COVID-19 pandemic.

Supporting information

S1 Checklist. SPIRIT checklist.

(DOC)

S1 File. Study protocol.

(DOCX)
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(DOCX)
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47. Löwe B, Decker O, Müller S, Brähler E, Schellberg D, Herzog W, et al. Validation and standardization of

the Generalized Anxiety Disorder Screener (GAD-7) in the general population. Medical Care. 2008; 46

(3):266–274. https://doi.org/10.1097/MLR.0b013e318160d093 PMID: 18388841

48. Gandek B, Ware JE, Aaronson NK, Apolone G, Bjorner JB, Brazier JE, et al. Cross-validation of item

selection and scoring for the SF-12 Health Survey in nine countries: results from the IQOLA Project.

International Quality of Life Assessment. Journal of Clinical Epidemiology. 1998; 51(11):1171–1178.

https://doi.org/10.1016/s0895-4356(98)00109-7 PMID: 9817135
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