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Abstract

Background: A key UK public health priority is to reduce inequalities caused by smoking
tobacco. Promoting smoking cessation amongst deprived groups is central to this objective. Smoking
rates are exceptionally high amongst the homeless and the harms of smoking are likely to be exacerbated
in this group due to poor cardiac and respiratory health and higher incidence of chronic disease.
Electronic cigarettes (EC) are the UK’s most popular quit method but their efficacy and effectiveness
has not been tested in homeless adults. This study aims to evaluate the feasibility of supplying free e-

cigarette starter kits for smoking cessation to smokers accessing homeless centres.

Methods/Design: Prospective cohort four-centre feasibility cluster randomised controlled trial.
Participants: 120 homeless self-reported daily smokers from four centres (N=30 per centre) across the
UK. Intervention: Usual care (UC) arm will receive advice to quit and sign-posting to the local Stop
Smoking Service. The EC arm will receive a starter kit, explanation on use and a fact sheet and can
access technical support from trained centre staff. Follow up assessments for both arms will be
conducted at 4, 12 and 24 weeks. Qualitative interviews with 24 participants (12 in each arm) including
completers and non-completers, and 12 service centre staff (6 in each arm) will be conducted between
weeks 4 and 8. Primary outcomes: uptake and use of EC provided to smokers accessing homeless
centres. Secondary outcomes include participant retention, facilitators and barriers to engagement,
service providers’ capacity to support the study, quit rates/cigarette consumption at each follow up time

point, participant utilisation of health care services and resources used.

Conclusion: If successful, the results will be used to inform the design of a fully powered randomised
controlled trial to evaluate the effectiveness of providing free e-cigarette starter kits for smoking
cessation to homeless smokers. If the main trial is effective, the service delivery model has the potential
to be rolled out nationally across homeless centres.  Trial registration: Research Registry:
researchregistry4346; registration date: 21/08/2018.

Keywords: homeless; homelessness; smoking cessation; e-cigarettes; inequalities; feasibility,

uptake, retention



Background

Tobacco smoking remains a primary cause of preventable illness in the UK, leading to chronic
disease, disability and causing an estimated 96,000 deaths a year. Smoking rates in the UK general
population continue to decline, reaching an historic low of 15.8% in 2016. However, this masks
significant inequalities, with the most deprived groups in society continuing to smoke at high rates with
little indication of future decline 2. Smoking is a leading cause of health inequality and smoking-related
deaths are two to three times higher among disadvantaged groups 2. Those in the most deprived groups
are more highly nicotine dependent 3, make fewer quit attempts and are less successful when they do
try to quit 5. Smoking rates are exceptionally high amongst the homeless in particular (78%)° and the
harms of smoking are likely to be exacerbated in this group due to poor cardiac and respiratory health
" higher incidence of chronic disease, risky smoking practices, i.e., puffing harder and longer, smoking
unfiltered cigarettes, smoking discarded butts and sharing cigarettes ®°, as well as reporting high levels
of illicit substance dependence 1%, In addition to the health impact, homeless smokers may maintain
or exacerbate their poor financial situation by continuing to smoke, spending an estimated 20% of their

income on cigarettes 2.

Engagement with health services including stop smoking services is poor among the homeless
613 “although desire to stop smoking is no different to the general population 2. However, there is a
paucity of research on smoking and quitting behaviour amongst the homeless in the UK; to date the
evidence derives almost entirely from the USA and Australia. Such studies have addressed the
provision of smoking cessation support by measuring the benefits of increased access to services on
smoking reduction, service up-take, and treatment efficacy 1121416 These have included a range of
interventions including: motivational interviewing, cognitive behavioural therapy, nicotine replacement
therapy (NRT) and/or other pharmacotherapies 1"-2°. Twenty-six week quit rates are rather low, ranging
from 0% - 17%. To date, positive effects of smoking cessation is evidenced with use of NRT and
behavioural support only; to our knowledge, there is no evidence on the use and effectiveness of EC in

this population although homeless smokers report curiosity about EC 2.



Several qualitative studies have provided further insight into the reduced cessation success of
smokers in the most deprived groups. A study of 24 low SES smokers in Australia %2 suggested that
feelings of guilt, shame and stigmatisation contributed to reduced quitting success and acted as an
impediment to accessing cessation support. Participants had previously attempted to quit smoking and
reported undesirable or unhelpful experiences with treatment services. In addition, a study of 25
homeless smokers’ perspectives on smoking cessation treatments in the US 2 reported that they were
uninterested in established cessation approaches such as NRT which they viewed negatively and
preferred to engage in their own self-defined, alternative smoking interventions, including e-cigarettes

(EC).

In the UK, EC are currently the most popular method for quitting® with promising evidence of
efficacy for smoking cessation? and health improvements are evident where their use has completely
replaced smoking 2%’ Those who opt for EC however, tend to be better educated and higher earners
28_While in the long-term EC are far cheaper than smoking, they carry an initial start-up cost which

may deter those on lower incomes %,

A key public health priority 33! is to reduce inequalities in health caused by smoking tobacco.
Promoting smoking cessation in marginalised and vulnerable groups is central to this objective. In the
recent Tobacco Control Plan for England (July 2017)%, the Department of Health and Social Care
expressed its commitment to evidence-based innovations to support cessation and will seek to support
smokers adopting the use of less harmful nicotine products such as EC. Similarly, in the National
Institute for Health and Care Excellence (NICE) draft consultation on stop smoking interventions and
services guidelines issued last year (September 2017)%, a key recommendation for research is the
effectiveness and cost-effectiveness of EC in helping people to stop smoking, particularly in
disadvantaged groups. To date there have been no published smoking cessation studies focused on the
homeless in the UK. Given their popularity for quitting 2* and promising evidence of efficacy for
smoking cessation 2°, EC may provide an additional smoking cessation strategy. EC may hold additional
value for homeless smokers who tend to show negative attitudes towards, and poor engagement with,

traditional Stop Smoking Service (SSS).



This study aims to address a gap in research on the uptake and use of EC for smoking cessation

amongst homeless smokers in the UK.

Objectives

The overall purpose of the research is to undertake a cluster randomised controlled trial to

evaluate the feasibility of supplying free EC starter kits for smoking cessation to smokers accessing

homeless centres. Table 1 presents the study objectives and associated outcome measures.

Table 1: Feasibility study objectives and outcome measures

Objective

Outcome measure

O1. Assess willingness of smokers to
participate in the feasibility study to
estimate recruitment rates and inform a
future trial.

In both arms, we will record the number of smokers
asked to take part and the number who consent.

02. Assess participant retention in the
intervention and control groups.

Record a) how many participants are still using e-
cigarettes in the intervention group, and b) how
many participants complete assessment measures in
each arm at each time point.

0O3. Examine the perceived value of the
intervention, facilitators and barriers to

engagement and influence of local context.

Qualitative interviews with 4-week completers and
non-completers, quitters and smokers (N=24,
approx. 6 per site) between weeks 4 and 8 across
both arms.

04. Assess service providers’ capacity to
support the study and the type of
information and training required.

Qualitative interviews with keyworkers and front-
line staff (N=12; approx. 3 per site) across both
arms.

05. Assess the potential efficacy of
supplying free e-cigarette starter kits

Measure breath CO levels, self-reported quit
rates/cigarette consumption and HRQoL (using the
EQ-5D-3L) at each follow up time point.

06. Explore the feasibility of collecting
data on contacts with health care services
within this population as an input to an
economic evaluation in a full RCT.

Record participant utilisation of primary and
secondary health care services using a self-report
service-use questionnaire at each time point.

O7. Estimate the cost of providing the
intervention and usual care.

Record all resources used in the delivery including
staff costs, e-cigarettes and other costs incurred.
Staff will complete a pro forma to record contact
time, non-contact time and other resources used in
delivery.

HRQoL: Health-related quality of life. Carbon Monoxide: CO.



Study design
A four-centre feasibility cluster randomised controlled trial with a nested process evaluation

qualitative component.

Methods

Participants and recruitment

An estimated 70-90% of all the attendees who access the participating homeless centres are
thought to be smokers. Participants (N=120) will be recruited from four homeless centres (serving as
clusters; N=30 participants from each) randomly allocated to EC or usual care (UC) arm. Clients who
smoke and are already actively engaging with the service (e.g. in regular attendance, showing signs of
making a changes, acting as volunteers etc., as assessed by service centre staff) will be invited for
participation. Those agreeing to take part will then be invited to consent and complete a baseline
assessment with a member of the research team at their next visit. Although centres will be randomised,
participants will receive the same study information sheet and consent form and will complete baseline

assessments before being told of their randomisation condition.

Those agreeing to take part will then be invited to consent and complete a baseline assessment
with a member of the research team at their next visit to the homeless centre —no EC will be given out
at the first appointment. All assessments will be conducted by the research team and will take place in

a quiet room at the centres.

Inclusion criteria: aged 18 and over, self-reported daily smoking (confirmed by homeless
centre staff and then biochemically verified by exhaled CO at recruitment), currently accessing
homeless centre services and actively engaging with the service (determined by homeless centre staff).
In order to represent this population of smokers as accurately as possible, we will not exclude

participants on the basis of physical/mental health diagnoses or other addictions.

Exclusion criteria: non-smokers, currently using another smoking cessation aid, under 18

years, pregnant, unable to consent (e.g. currently intoxicated or unable to speak English); not known to



centre staff. We will invite everyone who meets our inclusion criteria at each centre to participate until

we have recruited N = 30 at each centre.

Interventions

Figure 1 provides a summary of the intervention and data collection points.
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Intervention Group — EC starter kit

The intervention has been used in a humber of positive trials with smokers in the general
population and those with a mental health diagnosis®*=°. These studies provide proof of concept.
However, the proposed trial will be the first in the world (to our knowledge & in consultation with our

international colleagues) to explore the feasibility of supplying free EC starter kits to homeless smokers.

Participants in the EC arm will be provided with a starter kit comprising a tank-style refillable
EC with a choice of: a) nicotine strength e-liquid (2 options) and b) flavours (3-4 options). They will
receive an explanation of how to use the product and a ‘guide to e-cigarettes’ fact-sheet. E-liquids will
be supplied for four weeks at weekly intervals by centre staff. Evidence suggests that smokers
successfully transition to vaping with higher nicotine e-liquids®, thus we have opted for the 2 higher
strength e-liquids (12 & 18mg/mL). Evidence also suggests that smokers have different preferences
regarding flavours®, so a choice of flavours will be offered (e.g. tobacco, menthol, fruit & bakery).
Participants will be given time to try different flavours and nicotine strengths at baseline and be
permitted to switch between flavours in accordance with documented vaping practices®. Homeless
centre staff will provide participants with five 10ml bottles of e-liquids per week (approx. 7mL a day)

in accordance with the upper level reported in the recent UK national survey *°.

To support engagement, participants will be compensated with £15 vouchers for each follow-
up assessment and interview as this has been shown to improve retention in other studies with homeless

smokers 4041,

Training & Delivery of the Intervention:

We will provide training for staff at each centre at the beginning of the recruitment period and

ongoing technical support (as required) from the research team.

Consistent with the mode of delivery should the intervention prove efficacious and be adopted
into homeless centre practice, the intervention will be delivered by the keyworkers from the homeless

centres. Staff will offer EC starter packages to those who provide consent to the Research Assistant.



This will be followed by weekly supplies of e-liquid (for 4 weeks) and technical support (assistance
with charging, re-filling and replacing atomisers and lost charging leads). Participants will be able to

charge their EC at the homeless centres.

Staff will be trained by the research team. Our discussions with staff to date have highlighted
the need for training in technical matters relating to EC use (e.g. refilling the tank, replacing atomisers
and charging). Prior to training we will ask staff members from all centres to complete a questionnaire
on attitudes towards, and knowledge of, EC to inform our training for the feasibility study and the main
trial. We will seek to allay any staff concerns about EC use and convey clear evidenced based
information about what is known about EC. We will train staff on how to deliver correct advice about
EC to participants and will provide a practical hands-on demonstration relating to aspects of use,
charging and battery safety. Additional technical support for staff and participants will be available via
telephone and an online guide to EC use posted on homeless centre websites and available as

posters/flyers at homeless centres.

Control Group — Usual Care

Those in the control group (UC; N=60 across two centres) will be recruited in the same way as
intervention group (EC) participants and will receive the same study information sheet and consent
form. After meeting the researcher to provide baseline information and being informed they are in the
UC group, participants will be referred to the keyworker to receive brief advice to quit, and a ‘help-
quit’ leaflet including information about the location and opening hours of the local SSS. Paper copies

of the help-quit leaflet (with SSS contact details) will be available as posters/flyers at homeless centres.

Control participants will be seen at baseline and followed up at the same time points (4, 12 and
24 weeks) using the same measures as the intervention group. We will monitor uptake/recruitment rate
to the control group and the percentage available for follow up. All participants (intervention and

control) will be offered a £15 voucher for each follow up and a further £15 voucher for interviews.



Primary and secondary outcome measures

Obijectives and associated outcome measures are presented in Table 1.

Assessment of the proposed primary and secondary outcomes for the main trial (CO validated,
HRQoL) will be conducted at baseline and all follow up time (including quit rates, smoking reduction)
points to assess preliminary efficacy of the intervention for smoking cessation. Early (4 week)
assessment is essential as most relapse to smoking occurs early in a quit attempt 1. Assessment at this
point will allow us to address how many participants continue to use EC during and after the free supply

period.

Participant timeline
This is an 18-month study commencing October 2018. Participant interventions and data

timelines are illustrated in Figure 1.

Sample size

As this is a feasibility study, a formal power calculation based on detecting evidence for
efficacy has not been conducted. However, based on the preliminary scoping work, each homeless
centre has contact with between 25 and 120 homeless clients every day, of which 70-90% are likely to
be smokers. Other studies in homeless populations have reported follow-up rates ranging between 24%
and 88% (depending on the location of visits, provision of incentives & use of prompts, see Richards
et al. 2015 #1). Therefore, estimating that 50% of those who agree will drop out in the period between
consenting to participate and the final follow up at 24 weeks, the sample size at the final follow up
could be estimated at 60 minimum. This is a pragmatically chosen sample size, based on the information
currently available, to allow us to identify evidence of feasibility, recruitment rates and any problems
with the intervention or research methods. An aim of the feasibility study is to calculate the required

sample size (and an intra class correlation coefficient (ICC) for a possible future definitive cluster RCT.
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A sub-group of 24 homeless smokers (approX. 6 per centre) and 12 staff members (approx. 3
from each centre) will take part in the qualitative process evaluation interviews. Within this sample we
will aim to include continuing participants and those who have withdrawn from the study, as well as
those in the e-cigarette and usual arms. This sample size is adequate for collection of qualitative data

necessary to assess objectives 3 and 4.

Data collection

At the first meeting, once the participant has given full written informed consent we will

conduct baseline assessments: These will include:

. Demographic information and homeless status/history.

. Smoking status and severity of tobacco dependence, measured by the
Fagerstrom Test of Cigarette Dependence (Fagerstrom, 2012) “2 and, carbon monoxide

(CO) expired breath.
o Smoking history (e.g. length of smoking, previous number of quit attempts,
support used; EC past and current use).

° Motivation to stop smoking, measured by the Motivation to Stop Scale*®, a 7-
level single-item instrument which incorporates intention, desire and belief to quit
smoking.

. Mental health status, measured using the 9-item Patient Health Questionnaire

(PHQ9) “ and the 7-item Generalised Anxiety Disorder (GAD7) questionnaire %°.

. Alcohol use, measured using the Alcohol Use Disorders Identification Test
(AUDIT) “¢, a 10-item screening instrument developed by a WHO to screen for a range

of drinking problems.

. Drug use measured using The Severity of Dependence Scale (SDS) #/, a brief,

five-item screening measure of psychological aspects of dependence.

11



. Health Related Quality of Life (HRQoL) “® measured using the EQ-5D-3L, a
widely used measure which provides a single value for health status that can be used

in the clinical and economic evaluation of an intervention.

All questionnaires and measures have good psychometric properties and have been used in
previous research with vulnerable populations*®5t. A researcher will be present throughout the session

to guide participants in their completion of the measures.

Following the completion of these baseline measures, participants will be told which condition
they have been allocated to and then provided with the EC starter kit or UC (according to homeless
centre allocation; see section 7 above for details). A follow up appointment will be made, and where
participants have consented to providing contact telephone numbers, these will be noted for the purpose

of sending text message reminders.

Follow ups at weeks 4, 12 and 24 will collect information on: self-reported smoking abstinence,
number of cigarettes smoked, breath CO levels, engagement with the local SSS, use of EC and other
tobacco/nicotine containing products, HRQoL and mental health status, adverse effects of /EC use, use
of other drugs (including use of the EC for vaping other substances) and use of primary and secondary
health care services. We will assess adverse events using a Visual Analogue Scales (VAS) as used in
our previous studies. Anyone reporting adverse effects associated with use with be encouraged to
discontinue usage. Furthermore, with the participant’s consent, at baseline, we will record the contact
details of people involved in their care (e.g. GP, Community Mental Health Team); these will then will
be alerted if their PHQ9 scores are initially of concern or increase between assessments. There is
standard cut off severity scores 0 — 4 = None/ 5 — 9 =Mild/ 10 — 14= Moderate/ 15 — 19=Moderately
Severe/ 20 — 27 =Severe®?.The client’s keyworker/s will be informed in the event of any negative impact
on mental health. Wellbeing of the participant will be monitored by their keyworker and correct
protocols from the service centres followed. To further monitor risk and adverse effects, we utilise a

purposefully developed unintended consequences checklist (Robson et al., in prep).

12



Process evaluation

Twenty-four participants will be interviewed after the intervention phase of the study (between
weeks 4 and 8). Interviews will explore participants’ views on the delivery and perceived value of the
intervention, barriers and facilitators to engagement with the study and EC use, and any unintended
consequences of participation and supply of the EC (e.g. use of the EC for vaping other substances).
Interviews will be conducted face-to-face by a member of the research team, using a semi-structured
topic guide. Interviews will last around 40 minutes and will take place in a quiet private space in each
of the centres. With participants’ consent, interviews will be digitally recorded and transcribed in full
for thematic analysis.

All participants will be asked at enrolment if they are willing to be contacted about taking part
in an interview about their experiences of the study. Those that have consented to be contacted and who
have been selected for interview based on purposive sampling (see below) will be contacted by a
member of the research team, either by telephone or in person at the homeless centre, and invited to
take part. Participants will be provided with a participant information sheet and written consent will be
obtained. A £15 Love to Shop voucher will be offered in recognition of their contribution to this part
of the study.

The views of homeless centre staff (keyworkers & front-line workers who directly support
homeless clients and who may also be providing support for the study) will be explored. Semi-structured
staff interviews will be conducted face-to-face to investigate how the study has been delivered,
perceived barriers and facilitators to engaging with the study and EC use, and any unintended
consequences. This will enable us to identify how study processes may be modified or developed for a
future trial, including any additional staff support or training required. Up to 3 members of staff in each

homeless centre (N=12) will be recruited. Information sheets will be provided and consent obtained.

Planned Analysis

For both groups, the number/percentage meeting eligibility criteria, invited to participate,

screened and agreeing to participate will be recorded and the proportion of those who meet eligibility

13



criteria who are invited, screened and who agree will be documented. The number/percentage
completing the baseline assessment, receiving the intervention or UC, attending each follow up, still
engaging with the treatment/UC, and providing outcome data will also be descriptively summarised.
The number of participants withdrawing, along with reasons for withdrawal (where possible) will be
summarised by group. A CONSORT diagram to illustrate the flow of participant progress through the

phases of the EC and UC group will be presented in the final report.

Baseline data (housing situation, age, gender, socioeconomic status , ethnicity, physical and
mental health, other drug use, health-related quality of life, motivation to quit, nicotine dependence)
will be summarised using frequencies and descriptive statistics and the groups (EC v UC) will be

compared using t-test, Chi-squared or Mann Whitney U tests as appropriate.

To assess the potential efficacy of supplying free EC starter kits and to inform the sample size
for a future larger trial, we will summarise the number of participants reporting sustained smoking
abstinence (CO verified) and a 50% reduction in smoking in each group and at each follow up time
point. These variables will be analysed using intention to treat analysis; that is, all those randomised
will be included in the analysis as belonging to the group to which they were randomised and those
with missing outcome data will be treated as relapsers. The analysis will be by generalised linear mixed
effects models as this method will account for the clustering of observations within centres. From these
models we will estimate the effect size of the intervention after adjustment for covariates. The ICC will
be estimated from the random intercept model. The initial models will also indicate which individual
level predictors are important influences on cessation in this population and estimate of their effect size.
All the above parameter estimates will be used to calculate the sample size for the full trial. This will
be done by simulation in Stata® as this allows complex hierarchical nature of the data to be modelled
including covariates. As noted above, our sample size estimation for the main trial at this stage is based

on ICCs from the Prescription for Health program?®.

We will use the results of EQ-5D-3L to calculate QALY's in each group using the area under

the curve plotted from baseline and follow up points. We will also present the costs of the programme

14



and analyse the service use questionnaires for completeness. Results from the health economics

component will be used to refine the instruments for a full RCT.

The objectives relate to factors considered essential to inform the conduct of a full trial. We
have used Thanbane et al’s (2010)* guidelines to assess success and inform our progression criteria.

We will continue without modifications to a full trial if the following success criteria are met:

1) At least 50% of eligible participants can be recruited within a 4 week period.
2) No more than 5% of all recruited participants cross from one arm to the other.

3) At least 50% of all recruited participants complete follow up assessments

If the retention rate (those available for follow-up) is between 20-50%, we will assess reasons for this
via process evaluation interviews and determine if and how retention and engagement could be
improved in a main trial. In this situation, the main trial may be feasible with modifications and/or close
monitoring. If less than 20% of participants complete follow up assessments, we will consider the

main trail unfeasible and will not proceed with a future larger trial application.

The qualitative data collected from participant and staff interviews will be analysed using a
thematic analysis approach®. The analysis will be both deductive, identifying themes specified in the
semi-structured interview topic guides, and inductive, identifying themes from individuals’ accounts
that have not been previously considered. Verbatim transcripts of the interviews will initially be read
several times to ensure familiarity with the data and identify emerging themes. A coding framework
will then be developed and all transcripts will be systematically coded into themes using an iterative
approach. Coded themes will be interpreted and discussed among the research team. Themes will also
be compared and contrasted between groups such as completers and non-completers, and participants
at different centres to explore any impacts specific to the local context. Coding and analysis will be

aided by the qualitative analysis software NVivo 10.

15



Patient and public involvement
We have engaged with multiple agencies as well as service users; from the conception phase
through to the study design and management. These processes have involved staff and service users

from 7 independent homeless centres.

As part of our scoping work we have collected data from 283 service users accessing homeless
support services across England and Scotland, collecting information on current smoking patterns,
willingness to be involved in research, randomisation. We have also provided 3 different e-
cigarettes to a small number of current smokers accessing one homeless centre in London to gain
feedback on which products is most appropriate for the feasibility study. This work has been

essential in selecting the most appropriate product.

Furthermore, we have conducted in depth discussions with staff members at the services
directly involved in this study regarding the study design. We have chosen a cluster randomised
design rather than individual randomisation due to staff concerns regarding cross-contamination
and attrition in the control arm if one service user received an e-cigarette and others did not. We
have facilitated a discussion group with service centre staff about training requirements to support
the e-cigarette arm. Discussion related to data led to several design and procedural changes to our
initial ideas. For example, only 30% of homeless smokers surveyed said they would be willing to

use NRT. We have therefore opted for a “usual care’ (no NRT) control arm.

Lastly we have discussed the study with public health and leading academics in the tobacco

field who have agreed to join our advisory group.

Ethical considerations
Ethical approval was granted by London South Bank University (LSBU, REF:1821) and has
been funded by the National Institute of Health Research (NIHR). The study will comply with the ESRC

research ethics framework, the LSBU ethics code of practice and the British Psychological Society
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(BPS) code of ethics and conduct. We will adhere to the LSBU and the University of Stirling ethical
research governance codes and research data management policies. The research will be guided by the
four principles set out by LSBU and the BPS: i) Autonomy (every individual has the right to think
independently and act freely to decide to participate, continue or withdraw from a research study
without hindrance; ii) Beneficence (research must have value to individuals, groups, communities or
add to the knowledge base; iii) Non-Maleficence (do no harm); and iv) Justice (research is conducted
fairly and with respect for human rights). Action will be taken to uphold all four principles such as
clearly and fully informing participants of the likely risks and benefits of participating and obtaining

full written consent.

Whilst the potential harm reduction effects of EC are well recognised, the use of EC in this
population may pose some risks. In order to systemically monitor risk and adverse effects we will utilise
an unintended consequences checklist (designed specifically for the study) that participants and
keyworkers will complete at each follow up time point. Staff will also be encouraged to alert the
research team if they suspect activity which falls outside of the normal use of the EC to the research

team. Regular contact between the research team and the service centre staff will be maintained.

Discussion

A key public health priority 2332 is to reduce inequalities in health caused by smoking.
However, to date there have been no published smoking cessation studies focused on the homeless in
the UK and no study worldwide (to date) which has measured the effectiveness of EC versus usual care
for smoking cessation in homeless adults. Therefore, this study represents the first to measure the uptake
and use of EC provided to smokers accessing homeless centres.

There are a number of benefits in stopping smoking, and the gains of stopping smoking for this
population in particular would be significant. These include (but not limited to) improvements in
physical and mental health; substantial financial savings; a reduction in communicable disease-risk (by
reducing risky smoking®?®); and the potential of increasing access to homeless support services which

have adopted no-smoking policies.
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However, there are notable clinical and environmental factors specific to this population which
may challenge the study process. Primary issues relate to engagement and retention. Few studies include
homeless smokers in cessation studies but failure to engage with such deprived groups could further
exacerbate health inequalities. Retention is also likely to be an issue thus factors likely to promote
retention have been introduced - sending text reminders and providing vouchers for follow-up.
However, the purpose of the feasibility study is to measure retention to explore these factors in order to

determine whether a full trial is likely to be feasible.

Homeless smokers’ circumstances can be unpredictable and are quickly liable to change;
support and finances can quickly diminish. In this respect, it is recognised that EC may become lost,
damaged, sold or stolen. We will monitor the incidence of such events carefully as part of our feasibility
study. There are very few research studies of comparable interventions with comparable populations on
which to predict how frequently these unintended consequences might occur. To date there have been
two published studies of EC use for smoking cessation in people with severe mental illness®***’, and one
in methadone users®. None of these studies reported that participants lost, sold or had their EC devices
stolen. While we will explore and document the reason why devices may have been lost/stolen, we will

not provide a replacement. If devices are faulty — due to manufacturing error — these will be replaced.

To add to this, in this population there are also other more superficial concerns such as access
to charging. This is likely to differ across the homeless centres involved; whilst clients in residential
units will be able to charge their EC in their own room, other centres can only provide charging facilities
during the day. An estimated 25-30% of clients attending the study centres are rough sleepers; the
majority are in temporary accommodation/sheltered housing or ‘sofa-surfers’ and have access to
electricity. EC charging also relies on the availability of a charging plug and lead which are easily lost
so extra charging leads will be made available. Such factors will provide richer contextual data relating
to the local environmental influences; this will be explored by our qualitative process evaluation

interviews.

Overall, we expect very few adverse reactions from EC use. A recent evidence review of e-

cigarettes commissioned by Public Health England®® included details on adverse reactions of EC from
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the Medicines and Healthcare products Regulatory Agency (MHRA) Yellow Card Scheme. Very few
reports (n=37) about EC were received between 1/1/15 and 20/10/17, compared with 263 reports about
suspected adverse drug reaction to licenced nicotine replacement therapy. The most common reported
adverse reactions to EC related to gastrointestinal disturbance (e.g. nausea) and respiratory problems
(e.g. cough). The PHE evidence review®® also reported that research studies that evaluated the
effectiveness of EC for smoking cessation, found that smokers who used EC for up to two years did not

have an increased health risk compared to smokers who did not use EC.

It is also important to consider co-morbidities in this population in terms of risks. For example,
we recognise that our target population will represent a high proportion of adults with a mental health
diagnosis. However, based on previous research, stopping smoking has been shown to improve
symptoms of mental health®’; mental health will be monitored using PHQ9 58 and the GAD7

guestionnaire.

The role of other substances alongside nicotine and tobacco use, will be monitored; 40% of the
homeless misuse other substances® and may be tempted to use the device for other illicit drug. Likewise,
the above studies®**"*8, did not report that participants used their EC for other purposes than to vape
nicotine, e.g. to vape illicit substances. This is a trend that has been described in recent years by drug
users in online forums, blogs and videos, though there is very little research on the topic. A recent small
sample study in the UK®, reported that 39.5% of those using an EC had used it for recreational drug
administration in their life time. Most commonly reported was cannabis vaping; 18% of EC users
reported lifetime use and 10.6% had used in the last 30 days. Other substances used in EC included (%
indicate lifetime use): MDMA/Ecstasy (11.7%), cocaine (10.9%), mephedrone (8.5%), crack (8.4%),
synthetic cannabinoids (7.8%) and heroin (7.1%). Regular use of EC for vaping these drugs was not
reported. It is possible that use of EC for other drugs may be different in a homeless population, but
with a combination of both scarcity of resources and substance dependence it is plausible that illicit
drugs would not be used other than the purpose for which they are acquired. Furthermore, this study
does not propose to use the types of devices which are amendable to drug vaping, nonetheless this will

be carefully monitored.
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Another risk is the possible use of incentive vouchers in exchange for other drugs although
other research with homeless smokers did not find this to be a significant problem. For example,
Baggett et al. (2017)* reported that financial incentives actually increased brief smoking abstinence

and quit attempts without worsening substance use.

In order to systemically monitor risk and adverse effects we utilise an unintended consequences
checklist that participants and keyworkers will complete at each follow up time point. Staff will also be
encouraged to alert the research team if they suspect activity which falls outside of the normal use of
the e-cigarette to the research team. Regular contact between the research team and the service centre

staff will be maintained.

To summarise, this study will address both the evidence and equality gap on EC use and
uptake among the most vulnerable and hard to reach groups in the UK. The main goal of the study is
to make a decision as to whether to proceed to a larger trial and how best to run the trial. In this
feasibility study we will explore preliminary evidence on whether the provision of free EC starter kits
is a) more effective for smoking cessation than usual care and b) cost-effective. The NHS cost of
treating smokers is estimated at £2 billion a year in England alone. There is interest in understanding
the potential of EC for cost savings via promoting smoking cessation. The intervention may be
attractive to service providers if our economic evaluation of a full trial shows the intervention to be
cost-effective. If successful, homeless centres may consider adopting this approach to reduce
inequalities and the impact of diseases caused by smoking in this vulnerable group. The intervention
is highly scalable could be rolled out across homeless centres nationally with no further outlay to the
NHS and potential to reduce future NHS costs.

Finally, the authors will work closely with our advisory group to develop a dissemination plan
in order to communicate our study findings widely and in an accessible manner to the general public.
Data will be presented to the homeless centre staff and clients (including participants in both the e-
cigarette and usual care arms) via a verbal presentation and a plain English summary which can be
distributed in paper form to clients and via homeless centre webpages. Anonymised data will be

available from the funder (NIHR), and by the university repository. We will draw on our existing
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contacts, social media networks and mailing lists to disseminate findings to other beneficiaries (i.e.

SSS, anti-poverty groups, other homeless centres) to maximise the impact of our findings.
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