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ABSTRACT

Introduction - A national smoking cessation service, Tabac Info Service, have been
developed to provide an adapted quitline, web and mobile application support to smoking
cessation. This paper presents the study protocol of the evaluation of the e-health part of the
service (e-TIS). The primary objective is to assess the efficacy of e-TIS. The secondary
objectives are to 1) describe efficacy variations in regard to users’ characteristics, 2) analyze

mechanisms and contextual conditions of e-TIS efficacy.

Methods and analyses - The study design is a two-arm pragmatic randomized controlled
trial including a process evaluation with at least 3000 participants randomized to the
intervention or to the control arm (current practices). Inclusion criteria are: being 18 years old
or more, a current smoker, having completed the screening and the consent on-line forms,
possessing a mobile phone and using mobile applications, wanting stop to smoking soon or
later. The primary outcome is the point prevalence abstinence of 7 days at 6 months later.
Data will be analyzed in Intention to treat (primary) and per protocol analyses. A logistic
regression will be carried out to estimate an Odds Ratio [95% Confidence Interval] for
efficacy. A multivariate multilevel analysis will explore the influence on results of patients’
characteristics, contextual factors, conditions of use and behavior change techniques.

Ethics and dissemination - The study protocol was reviewed by the ethical and
deontological institutional review board of the INVS (French Institute for Public Health
Surveillance) on 18 April 2016. The findings of this study will allow us to understand and
characterize the efficacy of e-TIS and conditions of its efficacy. These findings will be

disseminated through peer-reviewed articles.

Trial registration number - The study is registered at www.clinicaltrials.gov (number =
NCT02841683).

STRENGHTS AND LIMITATIONS OF THE STUDY

e Large national randomized trial in pragmatic conditions
e Process analysis within the trial using MRC framework and BCTs taxonomy in order

to understand mechanisms and conditions of efficacy
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INTRODUCTION

Every year, smoking causes worldwide 6.1 million deaths and an estimated 143.5 million
DALYs (1). The health risks associated with smoking depend on two factors: daily
consumption (2) and history of smoking. Conversely, smoking cessation is good for health
and the sooner a smoker quits, the better (3,4). People who stop smoking by the age of 40
reduce their likelihood of dying from smoking-related diseases by over 90%, and by the age
of 30 the figure stands at 97% (3). Those who quit at 40 live 7 years longer, and at 50 live 4
years longer (4) compared to those who do not stop. In addition, smoking cessation does not

just reduce mortality; it also brings down morbidity (5).

Various types of support and treatment are available, with varying results. Examples include:
individual professional counseling (6), nicotine replacement therapy, motivational
interviewing (7), group behavioral therapy (8), nursing interventions (9), self-help tools (10)
for patients who prefer not to seek the help of a healthcare professional, or call helplines (8),
support via mobile phone text messaging (11). Other less proven methods include:
acupuncture, hypnosis, physical activity, support from one's partner, and aversion therapy
(12). The effectiveness of internet-based interventions is difficult to ascertain due to the

number of factors involved (13).

Whatever the method used, the relapse prevention model (13) stresses the need to provide
greater support in the so-called high-risk situations. All non-pharmacological treatments must
therefore be tailored to the patient to deal adequately with both different immediate
determinants (high-risk situations, coping skills in front of high-risk situations, outcome
expectancies, and the abstinence violation effect), and the covert antecedents (lifestyle

factors, stress, denial, cravings) as these factors can contribute to relapse.

Drawing on this knowledge, the CNAMTS (the French National Health Insurance Fund) and
the national agency of public health (Santé Publique France - Public Health France) have
come together to design, experiment and assess a new E-coaching intervention (eTIS) part
of the Tabac Info Service available online and via a smartphone application. The intervention
is designed to provide intensive support to all smokers who are wishing to quit. It is based on
effectiveness criteria of online programs (13) but it also refers to psychosocial theories and
behavioral change theories (14—-20). This article describes the protocol used to assess this
intervention. The protocol follows the recommendations of the CONSORT(21) and SPIRIT
2013 guidelines(22).

OBJECTIVES
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The main objective of the study is to demonstrate the efficacy and the conditions of efficacy
of the eTIS intervention. The latter, which involves an internet-based phone application, is
complex in nature and many variables can influence its ability to deliver the desired outcome.
For the purposes of our study, we have therefore followed the recommendations of the
Medical Research Council (MRC) (23,24) and those of the Workgroup for Intervention
Development and Evaluation Research (WIDER) (25). Not only does this involve looking at
efficacy, but also at other areas that can shed light on this efficacy, such as the intervention
logic, the behavioral mechanisms induced and contextual factors. The aim is to assess the
intervention’s key functions (26), in other words, the intervention or environmental
components that determine its efficacy. To achieve this, we will draw on the taxonomy by
Michie et al (27,28) which have enabled us to describe the Behavioral Change Techniques
(BCTs) used in the intervention. The secondary objectives of the study are therefore to: 1)
describe the possible variations in efficacy according to the smokers' background (age, sex,
social class, level of education, smoking habits, presence of chronic illness etc.), 2) analyze
the mechanisms and conditions relating the intervention's efficacy. This is based on how the
application is used, on the external environmental or social factors that either contribute to or
hinder the intervention's efficacy, and on the BCTs implemented by the smokers.

METHODS AND ANALYSES
Study design

The evaluation will be conducted as a pragmatic randomized controlled trial combined with a
process analysis. The e-TIS intervention will be compared against current practices for

smoking cessation as set out on a non-interactive website (ameli-sante.fr, Cnamts).

To do this, the evaluation sets out the smoking cessation treatments as recommended by the
Haute autorité de santé (HAS; independent national scientific body with a broad remit on
health and healthcare issues) and consists of two arms: the intervention arm (use of the e-

TIS intervention) and a control arm (current practices).
Study setting

This pragmatic trial will involve French smokers of 18 years old or more, with or without any
chronic diseases, and regardless of social background, who wish to quit smoking, whether
they are ready to do so sooner or later. The e-TIS intervention is unlike other intervention in
that it caters for smokers who may not have set a date for quitting and provides them with

specific support.

Eligibility criteria
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Inclusion criteria are: all adult smokers on the intervention who have completed the entry
questionnaire and who have agreed to participate in the study between 1 January 2017 and
1 March 2017, with a mobile phone, be willing to use applications, and envisage quitting

smoking (in the short, medium or long term).

Sample size

In view of previous data, for a spontaneous abstinence rate of 10% (median hypothesis
between a spontaneous rate of 5% and the rate observed in the STAMP(29) study
undertaken by INPES (French Institute for Health Promotion and Health Education) on highly
motivated smokers (abstinence rate of 20%)), a sample of size of 1,500 subjects per group is
required to show an OR of 1.5 with a power of 90% (alpha 0.05, bilateral test), meaning a

total of 3,000 persons.
Recruitment

Subjects will be recruited as the e-TIS website becomes operational and over 3 full months
(January - March 2017). The study will start in January 2017 and end in July 2018. Data will
be collected over 12 months. Recruitment will be via France's national health insurance

fund's website Ameli: www.ameli-sante.fr/arret-tabac. Subjects will log on to the Ameli

website (to the home page, not to the application) where they see a banner for the study. If
they click on the banner, they will be taken to the website of the study and will be invited to
participate. Here they will find an information sheet along with a section where they can give
their informed consent. The form also contains a few questions for the volunteers to answer
(inclusion criteria). If consent is given, a confirmation email will be sent to the person (link to
click on). Once they volunteers have confirmed, they will be randomized and a second email
and a text message will be sent to them. These contain a password so that they can log on
to the entry questionnaire (TO) for the study. And once this questionnaire is completed, the

participants will be assigned to one of the study arms. Figure 1 shows the procedure.
Randomization

Automated randomization will be carried out following receipt of all necessary data, and
consent by the subject to participate in the study. A Minimization software package will be
used to reduce of the risk of unmatched groups and will be applied to stratify participants
according to sex and age using the following parameters: two treatment arms, e-TIS (E) and
Ameli.fr (A) allocated 50/50; stratified by sex (M/F) and by age (+/- 45 years old); randomly
drawn for the first 30 subjects, 5% randomly drawn, 0.96 randomization factor.

Intervention
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Intervention arm: Participants will be randomly assigned to one of two arms before the
treatment begins. Those participants assigned to the intervention arm will be exposed to the
e-TIS intervention. They start by answering a short questionnaire. In keeping with the
precepts of the relapse prevention model, the treatment will be individually tailored to each
smoker throughout, based on feedback collected along the way. The support process draws
on the efficacy criteria of online programs (frequency and intensity of contacts, short
messages, interactivity, appeal, personalization, credibility of content, share functions) and

various theoretical models used in withdrawal treatments.

The intervention will primarily involve personalized interactive (push) messages via mobile
phone, website platform and tablet. These messages can take the form of questionnaires,

advice, messages of encouragement, situational exercises, situation assessments etc.
They are tailored to how the participant is progressing.

e Module 1 - Participants are not yet ready to quit smoking (they have yet to set a
quitting date). This module is intended to increase the participants' resolve /
resoluteness / resolution to quit and help them set a stopping date. Text messaging is
not intense at this stage. Participants only leave this module once they have set a
quitting date.

e Module 2 — Participants are ready to quit (they have set a date). This module aims to
provide the best possible conditions to help participants prepare in the run-up to their
quitting date. There will be intensive text messaging the day before the quitting date.
Participants leave this module on the morning of their quitting date unless they
choose to cancel, in which case they return to module 1.

e Module 3: Participants have stopped smoking. In this module they are given support
and advice in detecting and avoiding possible relapses. For the first 7 days, push text
messaging will be highly intense. From D+8 to D+28 the rhythm will drop a level, then
again from D+29 to D+56, and again from D+57 to D+180.

¢ Module 4 — Participants have relapsed. This is a short term module whose purpose is
to help willing participants to manage their relapse and return to either modules 1, 2,
or 3. They can leave module 4 once they have completed a questionnaire designed

to ascertain which module they should reintegrate.
This process is presented in table 1.

Table 1: eTIS support process

Module 1 Module 2 Module 3 Module 4
Contemplation Preparation Quitting Relapse
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I’'m thinking of I m ready to I’'m quitting | have
quitting quit slipped
Context Smokers who Smokers Smokers who Smokers
are preparing for have quit who
contemplating  the quit date relapse
but who have they have set
yet to set a quit
date
Objectives Help smokers Help smokers  Provide Help willing
increase their prepare in the  support and users return
resolve run-up to their  advice in to modules
Help smokers quit date in the detecting and 1,20r3
set a quitdate  best possible avoiding Provide
conditions possible individual
lapses/relapses support
Level of Low intensity Intense Up to D+7 N/A
contact 3-4 messages 1 message per Highly intense
throughout per week day 2to 4
the One day messages per
intervention before the quit day
date, Between D+8
messaging will and D+28 ;
be intense (3 D+29 and
to 4 D+56 ; D+57
messages). and D+180
Intensity
declines

The intervention comprises 16 different activities, 13 position questionnaires and a set of
email or push-app messages/notifications (roughly 170) with various purposes: welcome
messages for each module entered; messages promoting activities and some of the
questionnaires to come, reminders and follow-up messages as required, unidirectional
messages (personalized or not) to provide advice rather than to encourage the recipient to
use the application; personalized messages relating to the answers given in the different

questionnaires; messages about the quitting date.

Control arm: Participants assigned to the control arm are exposed to an information page
which lists smoking cessation resources readily available in France and recommended by
HAS (12). This is the common practice pathway. Participants are given a link to access the

page and there are 4 tabs:

e The effects of smoking: this section provides information about how tobacco affects
morbidity, mortality and quality of life.
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o The benefits of a smoke-free life: this section provides information about the short-,
medium-, and long-term benefits of smoking cessation and how quality of life is likely
to improve.

e Your current situation: this section involves conducting a small survey about the
participants' smoking habits to assess their levels of consumption, dependency, and
motivation to quit.

e How to quit smoking: this section informs smokers about the various cessation

methods recommended by HAS and how to apply for them.
Primary outcome

For the main analysis, the primary endpoint is a minimum 7-day point abstinence at 6

months.

Point prevalence abstinence (PPA) is considered the most appropriate measure for
intervention evaluation studies. The National Interagency Council on Smoking and Health
recommends PPA for a minimum 24h at 3 months, 7-day abstinence at 6 months and 30
days at 12 months (30). Biochemical validation will not be used; for most situations, and
particularly in community-based interventions (vs clinical interventions) and with an adult
population(30), the misreporting rates are relatively low, typically near zero and seldom
exceeding 5%. In such settings biochemical validation of the study is not necessary given its

cost and its lack of acceptance (30).
Secondary outcomes
The secondary endpoints for the main analysis are:

¢ minimum 24-hour point abstinence at 3 months

¢ minimum 30-day point abstinence at 12 months

e number and duration of quit attempts

e progress through the 4 modules in the intervention (module changes and length of

stay in each).
Other data

Other data will be collected in order to characterize consumption, dependency, determinants
of abstinence, and the process. This will allow us to explain the results obtained and to
achieve our secondary objectives. Table 2 sets out these data:

Table 1 — Other variables

Types of variable VELET[ET
8
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1
2
3 : : Age
Socio-demographic
4 ' graphi Sex
5 Marital status
6 Living alone or not
7 Living with child/children
8 Planning a family or adoption
20 Socio-professional categories (INSEE scale level 1 in 8
11 grades)
12 Level of education
ﬁ Co-morbidity Receiving treatment for a chronic disease or not
15 Dependency and Length of time between waking up and consuming
16 consumption Number of cigarettes/day
17 (Fagerstrom test (31) in Age at time of first smoke
ig two questions) Daily consumption or not
20 Motivation (numerical Importance of quitting
21 scale of 1to 10 as Abstinence self-efficacy
22 recommended by
gi HAS(12)
5 Experience of quitting Experience of being supported
26 Support Preferences (12) List of HAS-recommended treatments including electronic
27 cigarettes
gg External factors Psychological and environmental factors beneficial to cessation
30 (access to other methods; social support including support
31 groups, friends and relatives, influence of a third party;
32 combined work and personal life events)
33 Psychological and environmental factors adverse to cessation
34
gg Mechanisms/components N.umber and types of BCTS encountered by the participant in
37 of the intervention his/her attempts to quit (28,32,33)(28,32,34)
38 TIS usage data: number of connections, frequency of activity
39 use, progress through the modules
40
41
42
43 .
44 Data collection
jg Primary and secondary outcomes collection: The measures in both arms will be internet-
47 based. Data will be collected via self-reporting questionnaires at set times (T+3, 6 and 12
48
49 months).
gg Other data collection: The measures in both arms will be internet-based except for data
52 relating to e-TIS components which only concerns the intervention arm (E).
53
54 Data will be collected from 4 sources: an inclusion questionnaire (technical variables), an
gg initial self-reporting questionnaire at TO, 3 follow-up self-reporting questionnaires (T+3, 6 and
57 12 months), and routine collection via the internet platform of e-TIS. In the TO questionnaire,
58
59
60 9
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the data collected will be differentiated according to the entry point into the intervention (1 to
4). In the follow-up questionnaire, the data collected will be differentiated according the
participant's status: has stopped smoking or not.

At each milestone, an email and text message will be sent as a reminder. Throughout the
study, there will be routine and ongoing data collection via the system for the intervention

arm only (E).
Analysis plan

The efficacy will be analyzed using blind analysis by comparison at 3, 6, 12 months in both
arms using the primary and secondary endpoints. In the main analysis, data will be analyzed
by Intention-to-treat and then by Per-protocol analyses. For the main analysis, those
participants lost to follow-up (those who don't answer the questionnaires) will be considered
smokers. For the secondary analysis, we will only consider those who will not be lost to
follow-up. The efficacy analysis will be blinded to the randomization group, but the processes
and mechanisms by their nature will be analyzed openly. The proportion of quitters in each
arm will be estimated, as well as an OR and its 95% confidence interval by logistic univariate
regression. We will also conduct an analysis on efficacy in sub-groups using the following
predefined variables: Socio-professional classification, sex, age, point of entry onto the
intervention. Multiple imputation methodologies will be used to limit the amount of possible

missing data.

To assess the processes, we will clarify the intervention components (the BCTs used in e-
TIS) and the environmental components (beneficial and adverse factors for cessation) to
which the subjects have been exposed. We will also look into how e-TIS has been used
(frequency and duration of use, the activities performed). To conduct this analysis, we will

proceed in 3 stages:

Stage 1 — Clarify the intervention theory: This involves attributing one or several BCTs to
each contact between the user and the e-TIS intervention, which will establish the generic

intervention theory of the said intervention (components) (35,36).

Each user will go through the intervention in his or her own way and this intervention theory
will come across differently according to a combination of contextual factors including the
route taken and the use of the website. This all leads to different intervention doses (number
and type of BCTs to which the user is exposed) and to different response doses (module

changes, end of platform use, smoking cessation, relapse, etc.) (37).

Stage 2 — Describe the route taken by users in the intervention arm: In this stage we will
describe the user’s or user’s routes within the e-TIS intervention, looking at the combinations
of BCTs to which users are exposed (number, type, associations), the types of environmental

10
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 20

yBuAdoo Aq parosiold 1senb Aqg +Z0z ‘0T Iudy uo jwod fwg uadolway/:dny woly pspeojumod . T0Z Areniged g uo #09£T0-9T0Z-uadolwa/9eTT 0T Se paysiignd 1say :uado rING


http://bmjopen.bmj.com/

Page 11 of 20

©CoO~NOUITA,WNPE

BMJ Open

and social factors encountered (social support, substitutes, life events, etc.) and the use of
the e-TIS platform. From this we will be able to identify the most common routes used
through the intervention.

Stage 3 — Analyze the influence of user characteristics, processes, context and exposure to
BCTs on the outcome: Here we will compare and contrast the routes identified, with
emphasis on the most common ones, using primary and secondary endpoints. The aim is to
analyze the influence of user characteristics, processes, context and exposure to BCTs on
the outcome in terms of abstinence, quit attempts and progress through the modules.

This purpose of this analysis is to clarify how the generic theory best applies to the different
users going through the intervention. It will therefore enable us to assess the mechanisms
and conditions of the theory's efficacy, in relation to options for the degree of intervention,
exposure to context and to the different dose responses. To achieve this, we will conduct
multivariate, multi-level statistical analysis, stratified by point of entry, and adjusted to the

variables relating to user characteristics.
Ethical considerations and dissemination

Participants must give their informed consent to participate in the study. They will be
informed that they can refuse and drop out at any time. Subjects in the control arm will be
asked to register to the e-TIS website once they have been deemed suitable for treatment
via an initial evaluation. The data collected and processed in this study will be done so in
compliance with the Act of 6 January 1978 on Data Processing, Data Files and Individual
Liberties, as amended by the Act 2014-801 of 6 August 2004. The CNAMTS has a
compliance undertaking with the CNIL (national body for data protection) as set out by
Decree no. 2012-1249 of 9 November 2012 in the Conseil d'Etat (Council of State) which
authorizes public health insurance funds (CNAMTS) to implement healthcare prevention and
support programs for their beneficiaries.

The study protocol was reviewed by the ethical and deontological institutional review board
of the INVS on 18 April 2016. All the proposals and recommendations put forward by the
ethics committee have been followed and integrated into the amended version of the

protocol.

DISCUSSION

Behavioral change interventions are complex, with outcomes depending as much on the
intervention itself as on participant characteristics and the context of intervention delivery
(24,26,38). In the case, this variability is borne out in the literature - the demonstrated effects
are very heterogeneous due to the influence of the population characteristics, the way the

11
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq parosiold 1senb Aqg +Z0z ‘0T Iudy uo jwod fwg uadolway/:dny woly pspeojumod . T0Z Areniged g uo #09£T0-9T0Z-uadolwa/9eTT 0T Se paysiignd 1say :uado rING


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

intervention is used by participants, and the context in which it is used. This is further
compounded by the fact that the intervention is dematerialized and that each participant has

a unique experience of it.

In view of the above, participant compliance should be improved and the support provided
within the intervention should be fully tailored to the circumstances of each participants. For
this to happen, we will need to work on two levels: intervention design, and evaluation
design. Consequently the intervention has been based on data from literature and from the
most used theoretical models used for helping people to quit. We have developed an
evaluation protocol that no only allows us to conduct a thorough assessment of the
intervention’s efficacy via the RCT, but also seeks to clarify the conditions of its efficacy.
These conditions relate to the participants; the different components of the TIS used by the
participants; the psychological, social and environmental factors possibly affecting the
participants during the study. To guide us, we use the references currently in use for

evaluating complex interventions.

In this respect we hope both to contribute to better demonstrating the efficacy of online and
mobile phone interventions, and to influence prevention strategies through an understanding

of compliance and change phenomena.

ACKNOWLEDGMENTS

The authors wish to thank Jocelyn COURTOIS (CNAMTS), Eliane ALBUISSON, Marc
BORIE and Geoffroy CAGNINACCI (CHU de Nancy), Viét NGUYEN-THANH (Santé

Publique France) and the Sociéte Frangaise de Tabacologie for their technical help.

AUTHORS' CONTRIBUTIONS

LC and FA deals with the scientific coordination of the whole study; PB, IV, AP and PA
designed the e-TIS intervention; LC prepared the first draft; all authors reviewed and
contributed to the article.

COMPETING INTERESTS

We have read and understood BMJ policy on declaration of interests and declare that we

have no competing interests.

REGISTRATION

12
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 20

yBuAdoo Aq paroalold 1senb Aq £20z ‘0T Idy uo /wod"lwg uadolwg//:dny woij papeojumoq "LT0Z Aenigad 2 uo $09£T0-9T02-uadolwag/9eTT 0T S paysiignd 1sui :uado NG


http://bmjopen.bmj.com/

Page 13 of 20

©CoO~NOUITA,WNPE

BMJ Open

The study is registered at www.clinicaltrials.gov (number = NCT02841683). The full trial

protocol can be accessed on demand to the corresponding author.

FUNDING
This study is funded by the CNAMTS for the period 2016/2018.

LEGENDS OF FIGURES

Figure 1: Recruitment procedure

REFERENCES

1. Vos T, Barber RM, Bell B, Bertozzi-Villa A, Biryukov S, Bolliger I, et al. Global,
regional, and national incidence, prevalence, and years lived with disability for 301 acute and
chronic diseases and injuries in 188 countries, 1990-2013: a systematic analysis for the
Global Burden of Disease Study 2013. The Lancet. 2015 ao(t;386(9995):743—-800.

2. Licaj I, Clavel - Chapelon F, Boutron-Ruault M, Ferrari P. Impact du tabac sur la
mortalité totale et sur la mortalité par cause dans I'étude européenne EPIC (European
prospective investigation into cancer and nutrition). 2013;234-8.

3. Pirie K, Peto R, Reeves GK, Green J, Beral V, Million Women Study Collaborators.
The 21st century hazards of smoking and benefits of stopping: a prospective study of one
million women in the UK. Lancet Lond Engl. 2013 Jan 12;381(9861):133—41.

4, Doll R, Peto R, Boreham J, Sutherland I. Mortality in relation to smoking: 50 years’
observations on male British doctors. BMJ. 2004 Jun 26;328(7455):1519.

5. Peto R, Darby S, Deo H, Silcocks P, Whitley E, Doll R. Smoking, smoking cessation,
and lung cancer in the UK since 1950: combination of national statistics with two case-control
studies. BMJ. 2000 Aug 5;321(7257):323-9.

6. Lancaster T, Stead LF. Individual behavioural counselling for smoking cessation.
Cochrane Database Syst Rev. 2005;(2):CD001292.

7. Lai DT, Cahill K, Qin Y, Tang J-L. Motivational interviewing for smoking cessation.
Cochrane Database Syst Rev. 2010;(1):CD006936.

8. Stead LF, Hartmann-Boyce J, Perera R, Lancaster T. Telephone counselling for
smoking cessation. Cochrane Database Syst Rev. 2013;(8):CD002850.

9. Rice VH, Hartmann-Boyce J, Stead LF. Nursing interventions for smoking cessation.

Cochrane Database Syst Rev. 2013;(8):CD001188.

10. Lancaster T, Stead LF. Self-help interventions for smoking cessation. Cochrane
Database Syst Rev. 2005;(3):CD001118.

11. Whittaker R, McRobbie H, Bullen C, Rodgers A, Gu Y. Mobile phone-based
interventions for smoking cessation. Cochrane Database Syst Rev. 2016;4:CD006611.

12. Recommandations - Arrét de la consommation de tabac_octobre 2014 -
recommandations_- arret_de la_consommation_de_tabac_octobre 2014 2014-11-17_14-
13-23_985.pdf [Internet]. [cited 2016 Jun 3]. Available from: http://www.has-
sante.fr/portail/upload/docs/application/pdf/2014-11/recommandations_-
_arret_de_la_consommation_de_tabac_octobre 2014 2014-11-17_14-13-23_985.pdf

13. Civljak M, Stead LF, Hartmann-Boyce J, Sheikh A, Car J. Internet-based interventions
for smoking cessation. Cochrane Database Syst Rev. 2013;(7):CD007078.

14. Prochaska JO, DiClemente CC. Stages of change in the modification of problem
behaviors. Prog Behav Modif. 1992;28:183-218.

13
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq parosiold 1senb Aqg +Z0z ‘0T Iudy uo jwod fwg uadolway/:dny woly pspeojumod . T0Z Areniged g uo #09£T0-9T0Z-uadolwa/9eTT 0T Se paysiignd 1say :uado rING


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

15. Bandura A. Human agency in social cognitive theory. Am Psychol. 1989
Sep;44(9):1175-84.

16. Miller WR, Rose GS. Toward a Theory of Motivational Interviewing. Am Psychol. 2009
Sep;64(6):527-37.

17. Miller WR, Rollnick S. Motivational Interviewing: Preparing People for Change.
Guilford Press; 2002. 456 p.

18. Beauregard L, Dumont S. La mesure du soutien social. Serv Soc. 1996;45(3):55.

19. Moscovici S, Lagache D. La Psychanalyse : Son image et son public, étude sur la
représentation sociale de la psychanalyse, par Serge Moscovici,... Préface par le Dr Daniel
Lagache. Presses universitaires de France Vendéme, Impr. des P.U.F.; 1961.

20. Janis IL, Mann L. Emergency decision making: a theoretical analysis of responses to
disaster warnings. J Human Stress. 1977 Jun;3(2):35—45.

21. Turner L, Shamseer L, Altman DG, Weeks L, Peters J, Kober T, et al. Consolidated
standards of reporting trials (CONSORT) and the completeness of reporting of randomised
controlled trials (RCTs) published in medical journals. Cochrane Database Syst Rev.
2012;11:MR000030.

22. Chan A-W, Tetzlaff JM, Altman DG, Laupacis A, Getzsche PC, Krleza-Jeri¢ K, et al.
SPIRIT 2013 statement: defining standard protocol items for clinical trials. Ann Intern Med.
2013 Feb 5;158(3):200-7.

23. Craig P DP. Developing and evaluating complex interventions: the new Medical
Research Council guidance. BMJ. 2008 Sep 29;337.

24. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process
evaluation of complex interventions: Medical Research Council guidance. BMJ. 2015 Mar
19;350.

25. Albrecht L, Archibald M, Arseneau D, Scott SD. Development of a checklist to assess
the quality of reporting of knowledge translation interventions using the Workgroup for
Intervention Development and Evaluation Research (WIDER) recommendations. Implement
Sci IS. 2013;8:52.

26. Hawe P, Shiell A, Riley T. Complex interventions: how “out of control” can a
randomised controlled trial be? Br Med J Aust. 2004;328:1561-3.

27. Michie S, Wood CE, Johnston M, Abraham C, Francis JJ, Hardeman W. Behaviour
change techniques: the development and evaluation of a taxonomic method for reporting and
describing behaviour change interventions (a suite of five studies involving consensus
methods, randomised controlled trials and analysis of qualitative data). Health Technol
Assess. 2015 Nov;19:1-188.

28. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The
behavior change technique taxonomy (v1) of 93 hierarchically clustered techniques: building
an international consensus for the reporting of behavior change interventions. Ann Behav
Med. 2013 Aug;46:81-95.

29. INPES - Aide a distance en santé - L'étude Stamp : une mesure de l'efficacité du
coaching personnalisé de TIS [Internet]. [cited 2016 Jun 4]. Available from:
http://inpes.santepubliquefrance.fr/10000/themes/telephonie_sante/stamp.asp

30. Velicer WF, Prochaska JO, Rossi JS, Snow MG. Assessing outcome in smoking
cessation studies. Psychol Bull. 1992;111(1):23-41.

31. Fagerstrom K. Determinants of tobacco use and renaming the FTND to the
Fagerstrom Test for Cigarette Dependence. Nicotine Tob Res Off J Soc Res Nicotine Tob.
2012 Jan;14(1):75-8.

32. Michie S, Hyder N, Walia A, West R. Development of a taxonomy of behaviour
change techniques used in individual behavioural support for smoking cessation. Addict
Behav. 2011;36:315-9.

33. Lorencatto F, West R, Bruguera C, Michie S. A method for assessing fidelity of
delivery of telephone behavioral support for smoking cessation. J Consult Clin Psychol. 2014
Jun;82(3):482-91.

34. Lorencatto F, West R, Seymour N, Michie S. Developing a method for specifying the
components of behavior change interventions in practice: the example of smoking cessation.

14
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 20

ybuAdod Aq parosiold 1senb Ag 20z ‘0T IMdy uo /wod fwq uadoligy/:dny woly pspeojumod 2T0Z Arenigad ¥Z Uo $09£T0-9T0Z-usdolwag/9eTT 0T se paysiignd 1siy :usdo NG


http://bmjopen.bmj.com/

Page 15 of 20

©CoO~NOUITA,WNPE

BMJ Open

J Consult Clin Psychol. 2013 Jun;81(3):528—-44.

35. MRC. A framework for development and evaluation of RCTs for complex interventions
to improve health. Med Res Counc. 2000;

36. Pawson R, Greenhalgh T, Harvey G, Walshe K. Realist review-a new method of
systematic review designed for complex policy interventions. J Health Serv Res. 2005;10:21—
34.

37. Victora CG, Habicht JP, Bryce J. Evidence-based public health: moving beyond
randomized trials. Am J Public Health. 2004 Mar;94:400-5.

38. Tarquinio C, Kivits J, Minary L, Coste J, Alla F. Evaluating complex interventions:
perspectives and issues for health behaviour change interventions. Psychol Health. 2015
Jan;30:35-51.

15
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

ybuAdod Aq parosiold 1senb Ag 20z ‘0T IMdy uo /wod fwq uadoligy/:dny woly pspeojumod 2T0Z Arenigad ¥Z Uo $09£T0-9T0Z-usdolwag/9eTT 0T se paysiignd 1siy :usdo NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

16

Page 16 of 20

ybuAdod Aq parosiold 1senb Ag 20z ‘0T IMdy uo /wod fwq uadoligy/:dny woly pspeojumod 2T0Z Arenigad ¥Z Uo $09£T0-9T0Z-usdolwag/9eTT 0T se paysiignd 1siy :usdo NG


http://bmjopen.bmj.com/

Page 17 of 20 BMJ Open

1

2

3

4

5

6

7

8

9

10

11 v

12 Smokers, adults, wishing to quit Study

13 mobile phone, consent? .
website

14
15 | No | platform

16
17
18

19 Randomization

TO questionnaire

23 Control group Intervention
24 group
25 l v

Patients directed to current resources

28 ] & ) v
29 Ameli santé website -TIS website
(current pratices presented) ’

34 254x190mm (72 x 72 DPI)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq paraalold 1senb Aq £20z ‘0T Idy uo /wod"lwg uadolwg//:dny woij papeojumoq "LT0Z Aenigad 2 uo $09£T0-9T02-uadolwag/9eTT 0T S paysiignd 1sul :uado NG


http://bmjopen.bmj.com/

©CoO~NOUTA,WNPE

48

BMJ Open Page 18 of 20
7 CONSORT 2010 checKlist of information to include when reporting a randomised trial*
Item Reported
Section/Topic No Checklist item on page No
Title and abstract
1a Identification as a randomised trial in the title 1
1b  Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts) 2
Introduction
Background and 2a  Scientific background and explanation of rationale 3
objectives 2b  Specific objectives or hypotheses 3/4
Methods
Trial design 3a  Description of trial design (such as parallel, factorial) including allocation ratio 4
3b  Important changes to methods after trial commencement (such as eligibility criteria), with reasons 5
Participants 4a  Eligibility criteria for participants 5
4b  Settings and locations where the data were collected 4
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were 5
actually administered
Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they 8
were assessed
6b  Any changes to trial outcomes after the trial commenced, with reasons 8
Sample size 7a  How sample size was determined 5
7b  When applicable, explanation of any interim analyses and stopping guidelines NA
Randomisation:
Sequence 8a Method used to generate the random allocation sequence 5
generation 8b  Type of randomisation; details of any restriction (such as blocking and block size) 5
Allocation 9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 5
concealment describing any steps taken to conceal the sequence until interventions were assigned
mechanism
Implementation 10  Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 5
interventions
Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those 5
CONSORT 2010 checklist Page 1
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Ancillary analyses

Harms
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12a
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13a
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14a
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assessing outcomes) and how

If relevant, description of the similarity of interventions

Statistical methods used to compare groups for primary and secondary outcomes
Methods for additional analyses, such as subgroup analyses and adjusted analyses

For each group, the numbers of participants who were randomly assigned, received intended treatment, and
were analysed for the primary outcome

For each group, losses and exclusions after randomisation, together with reasons

Dates defining the periods of recruitment and follow-up

Why the trial ended or was stopped

A table showing baseline demographic and clinical characteristics for each group

For each group, number of participants (denominator) included in each analysis and whether the analysis was
by original assigned groups

For each primary and secondary outcome, results for each group, and the estimated effect size and its
precision (such as 95% confidence interval)

For binary outcomes, presentation of both absolute and relative effect sizes is recommended
Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing
pre-specified from exploratory

All important harms or unintended effects in each group (for specific guidance see CONSORT for harms)

NA

10/11

10/11

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
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protocol
article

Discussion

Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses NA because
protocol
article

Generalisability 21 Generalisability (external validity, applicability) of the trial findings NA because
protocol
article

Interpretation 22  Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence NA because
protocol
article

Other information

Registration 23  Registration number and name of trial registry 2and 13

Protocol 24 Where the full trial protocol can be accessed, if available 13

Funding 25  Sources of funding and other support (such as supply of drugs), role of funders 13

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If relevant, we also
recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials.

Additional extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-statement.org.
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ABSTRACT

Introduction - A French national smoking cessation service, Tabac Info Service, has been
developed to provide an adapted quitline and a web and mobile application involving
personalized contacts (e.g. questionnaires, advice, activities, messages) to support smoking
cessation. This paper presents the study protocol of the evaluation of the application (e-TIS).
The primary objective is to assess the efficacy of e-TIS. The secondary objectives are to 1)
describe efficacy variations with regard to users’ characteristics, 2) analyze mechanisms and
contextual conditions of e-TIS efficacy.

Methods and analyses - The study design is a two-arm pragmatic randomized controlled
trial including a process evaluation with at least 3000 participants randomized to the
intervention or to the control arm (current practices). Inclusion criteria are: aged 18 years or
over, current smoker, having completed the on-line consent forms, possessing a mobile
phone with android or apple systems and using mobile applications, wanting to stop smoking
sooner or later. The primary outcome is the point prevalence abstinence of 7 days at 6
months later. Data will be analyzed in Intention to treat (primary) and per protocol analyses.
A logistic regression will be carried out to estimate an Odds Ratio [95% Confidence Interval]
for efficacy. A multivariate multilevel analysis will explore the influence on results of patients’
characteristics (sex, age, education and socio-professional levels, dependency, motivation,

quit experiences) and contextual factors, conditions of use, behavior change techniques.

Ethics and dissemination - The study protocol was reviewed by the ethical and
deontological institutional review board of the French Institute for Public Health Surveillance
on 18 April 2016. The findings of this study will allow us to characterize the efficacy of e-TIS
and conditions of its efficacy. These findings will be disseminated through peer-reviewed
articles.

Trial registration number - The study is registered at www.clinicaltrials.gov (number
NCT02841683).

STRENGHTS AND LIMITATIONS OF THE STUDY
e Large national randomized trial in pragmatic conditions

e Process analysis within the trial using MRC framework and BCTs taxonomy in order

to understand mechanisms and conditions of efficacy
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INTRODUCTION

Every year, smoking causes 6.1 million deaths worldwide and an estimated 143.5 million
DALYs (1). Health risks associated with smoking depend on two factors: daily consumption
(2) and duration of smoking. Conversely, smoking cessation is good for health and the
sooner a smoker quits, the better (3,4). People who stop smoking by the age of 40 reduce
their likelihood of dying from smoking-related diseases by over 90%, and by the age of 30
the figure stands at 97% (3). Those who quit at 40 live 7 years longer, and at 50 live 4 years
longer (4) compared to those who do not quit. In addition, smoking cessation does not just

reduce mortality; it also brings down morbidity (5).

Various types of support and treatment are available, with varying results. Best evidence
examples include: individual professional counseling (6), nicotine replacement therapy
(NRT), motivational interviewing (7), group behavioral therapy (8), nursing interventions (9),
self-help tools (10) for patients who prefer not to seek the help of a healthcare professional,
or call helplines (8), support via mobile phone text messaging (11). Whatever the method
used, the relapse prevention model (12) stresses the need to provide greater support in the
so-called high-risk situations. Non-pharmacological treatments must therefore be tailored to
the patient to deal adequately with both different immediate determinants (high-risk
situations, coping skills in front of high-risk situations, outcome expectancies, and the
abstinence violation effect), and the covert antecedents (lifestyle factors, stress, denial,

cravings) as these factors can contribute to relapse.

Drawing on this knowledge, the CNAMTS (the French National Health Insurance Fund) and
the national agency of public health (Santé Publique France - Public Health France) with the
support of the French smoking cessation specialists association (Société Francophone de
Tabaccologie) have come together to design, experiment and assess a new E-coaching
intervention named e-TIS. The intervention is a mobile phone application designed to provide
intensive support to smokers who are wishing to quit, including those who are not currently
trying to. It is based on the effectiveness criteria of online programs (12), psychosocial and
behavioral change theories (13—19) and the expertise from SFT members. E-TIS aims,
therefore, to help smokers to progress through different stages (contemplation, intention,
action), by providing tailored activities, self-reporting exercises, tips and social or
psychological support, reassurance and motivational text messages. All these contacts are
adapted to individual characteristics and level of progress. This article describes the protocol
used to assess it. The protocol follows the recommendations of the CONSORT(20) and
SPIRIT 2013 guidelines(21).
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OBJECTIVES

The primary objective is to assess the efficacy of e-TIS. The secondary objectives are to 1)
describe efficacy variations with regard to users’ characteristics, 2) analyze mechanisms and

contextual conditions of e-TIS efficacy.

METHODS AND ANALYSES
Rationale

The intervention is complex and many variables influence the outcomes. To achieve the
secondary objectives of the study, we have followed the recommendations of the Medical
Research Council (MRC) (22,23) and the Workgroup for Intervention Development and
Evaluation Research (WIDER) (24). In 2000, the MRC published a framework, updated in
2012 (25) concerning the evaluation of complex interventions. The framework stresses the
need to base the intervention on a theory in order to understand which components are
effective and in which conditions.

In 2007, following the 21° annual conference of the European Health Psychology Society,
the WIDER issued a consensus statement which outlined that specific behavioral change
intervention (BCI) reporting has to be used in conjunction with the CONSORT statement. The
philosophy is that greater clarity about the functional components of behavior change
interventions is essential to ensure that interventions are delivered to influence outcomes.
The WIDER recommendations are now an established framework for identifying and
describing the essential components for detailed reporting of BCls. In line with these
frameworks, our second objective is to assess the intervention’s key functions (26), in other
words, the environmental or intervention components that determine its efficacy. To achieve
this, we will draw on the taxonomy by Michie et al (27,28) which has enabled us to describe
the Behavioral Change Techniques (BCTs) used in the intervention. We will also report the
external environmental or social factors and consider additional individual characteristics that

could influence the efficacy of the intervention.
Study design

The evaluation will be conducted as a pragmatic randomized controlled trial combined with a
process analysis. The e-TIS intervention will be compared against current practices for

smoking cessation as set out on a non-interactive website (ameli-sante.fr, Cnamts).

To do this, the evaluation sets out the smoking cessation treatments as recommended by the

Haute Autorité de Santé (HAS); independent national scientific body with a broad remit on
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health and healthcare issues) and consists of two arms: the intervention arm (use of the e-

TIS intervention) and a control arm (current practices).
Study setting

This pragmatic trial takes place in France on a national level. The application was launched

in October 2016. The evaluation will take place between 1 January 2017 and 1 March 2017.
Eligibility criteria

Inclusion criteria are: all adult smokers, who have completed the on-line consent form,
agreeing to participate in the study, possessing a mobile phone using apple and android
system, willing to use applications, and envisaging quitting smoking (in the short, medium or
long term). An inclusion questionnaire is included with the consent form to screen potential
participants (smoker or not, age, sex, wish to stop smoking, smartphone use) and to identify
the technical characteristics for setting up the study (e.g. randomization), such as email and

phone number.
Sample size

The required sample size was calculated using an hypothesis of an abstinence rate of 10%
in the control group (intermediate situation between a spontaneous rate of 5% and the rate of
20% observed in the STAMP study (29)). For a spontaneous rate of 10%, a sample of size of
1,500 subjects per group is required to show an OR of 1.5 with a power of 90% (alpha 0.05,

bilateral test), meaning a total of 3,000 persons.
Recruitment

Subjects will be recruited as the e-TIS website becomes operational and over 3 full months
(January - March 2017). The study will start in January 2017 and end in July 2018. Data will
be collected over 12 months. Recruitment will be via France's national health insurance
fund's website Ameli: www.ameli-sante.fr. Subjects will log on to the Ameli website where
they see a banner for the study. If they click on the banner, they will be taken to the website
of the study and will be invited to participate. Here they will find an information sheet along
with a section where they can give their informed consent. The consent form contains the
inclusion questionnaire.. If consent is given, a confirmation email will be sent to the person
(link to click on). Once the volunteers have confirmed, they will be randomized, and a second
email and a text message will be sent to them. These contain a password so that they can
log on to the entry questionnaire (TQO) for the study. And once this questionnaire is
completed, the participants will be assigned to one of the study arms. Figure 1 shows the
procedure. Given that the Ameli website has an average of 1.8 million single visits per
month and the prevalence of smokers in the French adult population is above 30%(30), we

could estimate that approximately 600,000 smokers will be connected in a three-month
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period. The inclusion period can be adapted to the actual number of people volunteering.
Please note that during the first month of operation of E-TIS, 33,000 persons downloaded
this application, which is an argument for the feasibility of the inclusion process.

Randomization

Automated randomization will be carried out following receipt of all necessary data, and
consent by the subject to participate in the study. A minimization software package will be
used to reduce of the risk of unmatched groups and will be applied to stratify participants
according to sex and age using the following parameters: two treatment arms, e-TIS (E) and
Ameli.fr (A) allocated 50/50; stratified by sex (M/F) and by age (+/- 45 years old); drawn for
the first 30 subjects, 5% drawn, 0.96 randomization factor.

Intervention

Intervention arm: Participants will be assigned to one of two arms before the treatment
begins. Those participants assigned to the intervention arm will be exposed to the e-TIS
intervention. In keeping with the precepts of the relapse prevention model, the treatment will
be individually tailored to each smoker throughout, based on feedback collected along the
way. The support process draws on the efficacy criteria of online programs (frequency and
intensity of contacts, short messages, interactivity, appeal, personalization, credibility of

content, share functions) and various theoretical models used in withdrawal treatments.

The intervention will primarily involve personalized interactive (push) contacts via mobile
phone, website platform and tablet. These contacts are questionnaires, advice, activities, and
text messages. The intervention comprises 16 different activies and 8 position
questionnaires with different purposes. The position questionnaires are designed to help
smokers to progress: A questionnaire to guide participants through the modules; a
questionnaire about smoker status; a customization questionnaire (presence of other
smokers, e-cigarette use, cannabis consumption, contraceptive methods, pregnancy, just
gave birth, cardiovascular or respiratory diseases, previous quit attempts) ; a dependency
questionnaire; a questionnaire about support preferences; a questionnaire about withdrawal

symptoms; a questionnaire about self-efficacy; a questionnaire about craving.
The purposes of the 16 activities are:
AC1 - Decisional balance: to define and prioritize the pros and cons of quitting.

AC2 - Fears and obstacles: to identify fears and obstacles associated with quitting and to

obtain some information or reassurance about smoking cessation.

AC3 - The cigarette log: to report daily cigarette consumption and define the cigarettes really
appreciated and important and furthermore difficult to leave.
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AC4 — Cost of smoking: to be aware of the cost of smoking (modules 1 and 2) and the

savings to be made if one quits (module 3).

AC5 - Quit date choice: To help the smoker choose the best time to attempt quitting, and to

enroll the support of others who should be aware of the quit date.

AC6 — My motivations: to review the smoker's motivation to take the decision to stop
smoking (module 1), strengthen this (module 2), to reiterate the decision to quit and provide
encouragement throught the cessation process (module 3).

ACY - TNS: to facilitate the use of nicotine replacement therapies (NRT), improve knowledge

about them.

AC8 — Social support: to use friends’ videos as a way to gain the support of the smoker’s

entourage.

AC9 - Craving: to obtain ideas of occupations, through videos, to manage craving; to play
games, to receive practical advice, and information about stress management techniques,

use of NRTs etc.

AC10 - Progress and benefits: to track progress in smoking cessation and visualize it since

the beginning
AC11 — Stress management: to provide various stress and emotion management techniques

AC12 - Q & A: to send questions to a smoking cessation specialist at the Tabac Info Service

platform

AC13 — Telephone directory: to find a smoking cessation specialist

AC14 - Click to call: to call a smoking cessation specialist at the Tabac Info Service platform
AC15 — Weight management: Tips on weight management

AC16 — Quit checklist: once the quit date has been set, the smoker receives advice to make

a plan to quit. He/she can refer to it and check off the tasks completed.

There is also a set of email or push-app text messages/notifications (roughly 170) with
various purposes: welcome messages for each module; messages promoting activities and
questionnaires, reminders and follow-up messages, unidirectional messages (personalized
or not) to provide advice and encouragement to use the application; personalized messages

relating to the answers at the different questionnaires; messages about the quitting date.

In addition, all contacts are tailored to the answers from the 8 position questionnaires in the

application, and on the smoker’s progress through the 4 of the application’s modules:

e Module 1 — Participants are not yet ready to quit smoking (they have yet to set a quit
date). This module is intended to increase the participants' resolve / resoluteness /
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resolution to quit and help them set a stopping date. Participants only leave this
module once they have set a quitting date. Tailoring: Text messaging is not intense at
this stage and activities mainly designed to enhance motivation, report pros and cons,

reach a balanced decision, etc.

Module 2 — Participants are ready to quit (they have set a date). This module aims to
provide the best possible conditions to help participants prepare in the run-up to their
quitting date. Participants leave this module on the morning of their quitting date
unless they choose to cancel, in which case they return to module 1. Tailoring: Text
messaging will be intensive the day before the quit date and activities are mainly

aimed at providing social support, pharmacological support, at setting challenges, etc.

Module 3: Participants have stopped smoking. In this module they are given support
and advice in detecting and avoiding possible relapses. Tailoring: Text messaging will
be highly intense. Activities are focused on reassurance, social comparison, social
support and information about relapses , etc.,

Module 4 — Participants have relapsed. This is a short term module whose purpose is
to help willing participants to manage their relapse and return to either modules 1, 2,
or 3. They can leave module 4 once they have completed a questionnaire designed
to ascertain which module they should reintegrate. Tailoring: activities and text

messaging aim to reassure and remotivate the smoker.

This process is presented in table 1.

Table 1: eTIS support process

Module 1 Module 2 Module 3 Module 4
Contemplation Preparation Quitting Relapse
I’'m thinking of  I’'m ready to I’'m quitting | have
quitting quit slipped
Context Smokers who Smokers Smokers who Smokers
are preparing for have quit who
contemplating  the quit date relapse

but who have they have set
yet to set a quit

date

Objectives Help smokers Help smokers  Provide Help willing
increase their prepare in the  support and users return
resolve run-up to their  advice in to modules
Help smokers quit date in the detecting and 1,20r3
set aquitdate  best possible avoiding Provide

conditions possible individual
lapses/relapses support
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Level of Low intensity Intense Up to D+7 N/A
contact 3-4 messages 1 message per Highly intense
throughout per week day 2t0 4
the One day messages per
intervention before the quit day

date, Between D+8
messaging will and D+28 ;
be intense (3 D+29 and

to 4 D+56 ; D+57

messages). and D+180
Intensity
declines

Control arm: Participants assigned to the control arm are exposed to an information page
which lists smoking cessation resources readily available in France and recommended by
HAS (31). This is the common practice pathway. Participants are given a link to access the

page and there are 4 tabs:

e The effects of smoking: this section provides information about how tobacco affects
morbidity, mortality and quality of life.

o The benefits of a smoke-free life: this section provides information about the short-,
medium-, and long-term benefits of smoking cessation and how quality of life is likely

to improve.

e Your current situation: this section involves conducting a small survey about the
participants' smoking habits to assess their levels of consumption, dependency, and

motivation to quit.

e How to quit smoking: this section informs smokers about the various cessation

methods recommended by HAS and how to apply for them.
Primary outcome

For the main analysis, the primary endpoint is a minimum 7-day point abstinence at 6
months. To define the 6 month follow up, we follow the recommendations of the Cochrane
review on internet-based intervention and mobile interventions (11,12) and of the European
Medicines Agency (32). Point prevalence abstinence (PPA) is considered the most
appropriate measure for intervention evaluation studies(33). The National Interagency
Council on Smoking and Health recommends PPA for a minimum 24h at 3 months, 7-day
abstinence at 6 months and 30 days at 12 months (34). Biochemical validation will not be
used; for most situations, and particularly in community-based interventions (vs clinical

interventions) and with an adult population(34), the misreporting rates are relatively low,
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typically near zero and seldom exceeding 5%. In such settings biochemical validation of the

study is not necessary given its cost and its lack of acceptance (34).

Secondary outcomes

Following the same references (11,12,32,33), we have defined the secondary endpoints for

the main analysis :

e Continuous abstinence at 6 months

e Continuous abstinence at 12 months

¢ Minimum 24-hour point abstinence at 3 months

¢ Minimum 30-day point abstinence at 12 months

o Number and duration of quit attempts

e Progress through the 4 modules in the intervention (module changes and length of

stay in each).

Other data

Other data will be collected in order to characterize consumption, dependency, determinants

of abstinence, and the process. This will allow us to explain the results obtained and to

achieve our secondary objectives. Table 2 sets out these data:

Table 2 — Other variables

Types of variable Variables
Socio-demographic Age
Sex

Marital status

Living alone or not

Living with child/children
Planning a family or adoption

Socio-professional categories (INSEE scale level 1 in 8
grades)

Level of education

Co-morbidity

Receiving treatment for a chronic disease or not

Dependency and
consumption

(Fagerstrom test (35) in
two questions)

Length of time between waking up and consuming
Number of cigarettes/day
Age at time of first smoke
Daily consumption or not

Motivation (numerical
scale of 1 to 10 as

Importance of quitting
Abstinence self-efficacy

10
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recommended by
HAS(31)
Experience of quitting Experience of being supported

Support Preferences (31) | List of HAS-recommended treatments including electronic
cigarettes

Psychological and environmental factors beneficial to cessation
(access to other methods; social support including support
groups, friends and relatives, influence of a third party;
combined work and personal life events)

Psychological and environmental factors adverse to cessation

External factors

Number and types of BCTs encountered by the participant in
his/her attempts to quit (36—39)

TIS usage data: number of connections, frequency of activity
use, progress through the modules

Mechanisms/components
of the intervention

Data collection

Primary and secondary outcomes collection: The measures in both arms will be internet-
based. Data will be collected via self-reporting questionnaires at set times (T+3, 6 and 12

months).

Other data collection: The measures in both arms will be internet-based except for data

relating to e-TIS components which only concerns the intervention arm (E).

Data will be collected from 4 sources: an inclusion questionnaire (technical variables), an
initial self-reporting questionnaire at TO, 3 follow-up self-reporting questionnaires (T+3, 6 and
12 months), and routine collection via the internet platform of e-TIS. In the TO questionnaire,
the data collected will be differentiated according to the entry point into the intervention (1 to
4). In the follow-up questionnaire, the data collected will be differentiated according the
participant's status: has stopped smoking or not. Table 3 describes how each measure will
be recorded.
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Table 3: Recording procedures

Page 12 of 23

Types of | Inclusion questionnaire Questionnaire T0 Questionnaire T3, T6, T12 Extracted from the
measure (associated with the application (position
s consent form) questionnaires or uses
of the e-TIS
components)
Primary e Minimum 7-day point
outcome abstinence at 6 months
s
Secondar e Continuous abstinence at 6 | e Progress through the 4
y month modules in the
outcome e Continuous abstinence at 12 intervention
s month
e Minimum 24-hour point
abstinence at 3 months
o Minimum 30-day point
abstinence at 12 months
e Number and duration of quit
attempts
Others e Technical variables | e Socio-demographic variables | ¢ Dependency and | Specifically for
variables (e-mail, phone excepted sex consumptions variables intervention group :
number, date of | eDependency and ¢ Motivation variables e Comorbidity
entry) consumptions variables e Added support using variables
e Socio-demographic ¢ Motivation variables e External factors e Experience of
sex Specifically for control group : quitting

e Comorbidity variables
e Experience of quitting
e Support preferences

e Support preferences

¢ Mechanisms/compon
ents of the
intervention
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At each follow-up point, an email and text message will be sent twice as a reminder.
Throughout the study, there will be routine and ongoing data collection via the system for the

intervention arm only (E).
Analysis plan

The efficacy will be analyzed using blind analysis by comparison at 3, 6, 12 months in both
arms using the primary and secondary endpoints. In the main analysis, data will be analyzed
by Intention-to-treat and then by Per-protocol analyses. For the main analysis, those
participants lost to follow-up (those who don't answer the questionnaires) will be considered
smokers as recommended (40). For the secondary analysis, we will only consider those who
will not be lost to follow-up. The efficacy analysis will be blinded to the randomization group,
but the processes and mechanisms by their nature will be analyzed openly. The proportion of
quitters in each arm will be estimated, as well as an OR and its 95% confidence interval by
logistic univariate regression. We will also conduct an analysis on efficacy in sub-groups
using the following predefined variables: Socio-professional classification, sex, age, point of
entry onto the intervention. Multiple imputation methodologies will be used to limit the amount

of possible missing data.

To assess the processes, we will clarify the intervention components (the BCTs used in e-
TIS) and the environmental components (beneficial and adverse factors for cessation) to
which the subjects have been exposed. We will also look into how e-TIS has been used
(frequency and duration of use, the activities performed). To conduct this analysis, we will

proceed in 3 stages:

Stage 1 — Characterize the intervention theory: This involves attributing one or several BCTs
to each contact, such as a message, an activity and a questionnaire, between the user and
the e-TIS intervention, which will establish the generic intervention theory of the said
intervention (components) (41,42). This will be carried out by a multidisciplinary committee. It
will take 3 iterative steps: 1/ two groups of researchers will attribute BCTs to contacts, 2/ both
groups will compare their results and draw a consensus and 3/ researchers will present their
results to the committee which will in turn draw a consensus. All components of e-TIS will be

identified as universal BCTs of the taxonomy.

Each user will go through the intervention in his or her own way and this intervention theory
will come across differently according to a combination of contextual factors including the
pathway taken and the use of the website. This all leads to different intervention doses
(number and type of BCTs to which the user is exposed) and to different response doses
(module changes, end of platform use, smoking cessation, relapse, etc.) (43).
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Stage 2 — Describe the pathway of users in the intervention arm: In this stage we will
describe the user pathways within the e-TIS intervention, looking at the combinations of
BCTs to which users are exposed (number, type, associations), the types of environmental
and social factors encountered (social support, substitutes, life events, etc.) and the use of
the e-TIS platform. From this we will be able to identify the most common pathway used

through the intervention.

Stage 3 — Analyze the influence of user characteristics, processes, context and exposure to
BCTs on the outcome: Here we will compare and contrast the pathways identified, with
emphasis on the most common ones, using primary and secondary endpoints. The aim is to
analyze the influence of users’ characteristics (such as socio-demographic, dependency,
motivation, quit attempts or experiences, added support, etc.), contextual factors and
exposure to BCTs on the outcome in terms of abstinence, quit attempts and progress

through the modules.

This purpose of this analysis is to clarify how the generic theory best applies to the different
users going through the intervention. It will therefore enable us to assess the mechanisms
and conditions of the theory's efficacy, in relation to options for the degree of intervention,
exposure to context and to the different dose responses. To achieve this, we will conduct
multivariate, multi-level statistical analysis, stratified by point of entry, and adjusted to the
variables relating to user characteristics (see above).

Ethical considerations and dissemination

Participants must give their informed consent to participate in the study. They will be
informed that they can refuse and drop out at any time. Subjects in the control arm will be
asked to register to the e-TIS website once they have been deemed suitable for treatment
via an initial evaluation. The data collected and processed in this study will be done so in
compliance with the Act of 6 January 1978 on Data Processing, Data Files and Individual
Liberties, as amended by the Act 2014-801 of 6 August 2004. The CNAMTS has a
compliance undertaking with the CNIL (national body for data protection) as set out by
Decree no. 2012-1249 of 9 November 2012 in the Conseil d'Etat (Council of State) which
authorizes public health insurance funds (CNAMTS) to implement healthcare prevention and

support programs for their beneficiaries.

The study protocol was reviewed by the ethical and deontological institutional review board
of the INVS on 18 April 2016. All the proposals and recommendations put forward by the
ethics committee have been followed and integrated into the amended version of the
protocol.
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DISCUSSION

Behavioral change interventions are complex, with outcomes depending as much on the
intervention itself as on participant characteristics and the context of intervention delivery
(23,26,44). In the case, this variability is borne out in the literature - the demonstrated effects
are very heterogeneous due to the influence of the population characteristics, the way the
intervention is used by participants, and the context in which it is used. This is further
compounded by the fact that the intervention is dematerialized and that each participant has

a unique experience of it.

In view of the above, participant compliance should be improved and the support provided
within the intervention should be fully tailored to the circumstances of each participants. For
this to happen, we will need to work on two levels: intervention design, and evaluation
design. Consequently the intervention has been based on data from literature and from the
most used theoretical models used for helping people to quit. We have developed an
evaluation protocol that no only allows us to conduct a thorough assessment of the
intervention’s efficacy via the RCT, but also seeks to clarify the conditions of its efficacy.
These conditions relate to the participants; the different components of the TIS used by the
participants; the psychological, social and environmental factors possibly affecting the
participants during the study. To guide us, we use the references currently in use for

evaluating complex interventions.

In this respect we hope both to contribute to better demonstrating the efficacy of online and
mobile phone interventions, and to influence prevention strategies through an understanding

of compliance and change phenomena.
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5
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g Title and abstract
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11 1b  Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts) 2

ig Introduction

14 Background and 2a  Scientific background and explanation of rationale 3

15 objectives 2b  Specific objectives or hypotheses 3/4
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17 Methods

18  Trial design 3a  Description of trial design (such as parallel, factorial) including allocation ratio 4

:zlg 3b  Important changes to methods after trial commencement (such as eligibility criteria), with reasons 5

21 Participants 4a  Eligibility criteria for participants 5

22 4b  Settings and locations where the data were collected 4

23 Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were 5

gg actually administered

2g Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they 8

27 were assessed

28 6b  Any changes to trial outcomes after the trial commenced, with reasons 8

ég Sample size 7a  How sample size was determined 5

31 7b  When applicable, explanation of any interim analyses and stopping guidelines NA
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33 Sequence 8a Method used to generate the random allocation sequence 5
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42 Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those 5

ji CONSORT 2010 checklist Page 1
45

46 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

j,; ybuAdos Aq paraslold 1senb Aq £z0z ‘0T IMdy uo /wod g uadolwg)/:dny wolj papeojumoq "LT0Z Arenigad ¢ uo $09€T0-9T0z-uadolwag/9eTT 0T se paysignd 1suy :uado [ING


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

Statistical methods

Results

Participant flow (a
diagram is strongly
recommended)

Recruitment

Baseline data

Numbers analysed

Outcomes and

estimation

Ancillary analyses

Harms

11b
12a
12b

13a

13b

14a

14b

15

16

17a

17b

18

19

BMJ Open

assessing outcomes) and how

If relevant, description of the similarity of interventions

Statistical methods used to compare groups for primary and secondary outcomes
Methods for additional analyses, such as subgroup analyses and adjusted analyses

For each group, the numbers of participants who were randomly assigned, received intended treatment, and
were analysed for the primary outcome
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A table showing baseline demographic and clinical characteristics for each group
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precision (such as 95% confidence interval)
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Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing
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Discussion

Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses NA because
protocol
article

Generalisability 21 Generalisability (external validity, applicability) of the trial findings NA because
protocol
article

Interpretation 22  Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence NA because
protocol
article
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Registration 23  Registration number and name of trial registry 2and 13

Protocol 24 Where the full trial protocol can be accessed, if available 13

Funding 25  Sources of funding and other support (such as supply of drugs), role of funders 13

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If relevant, we also
recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials.

Additional extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-statement.org.
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ABSTRACT

Introduction - A French national smoking cessation service, Tabac Info Service, has been
developed to provide an adapted quitline and a web and mobile application involving
personalized contacts (e.g. questionnaires, advice, activities, messages) to support smoking
cessation. This paper presents the study protocol of the evaluation of the application (e-TIS).
The primary objective is to assess the efficacy of e-TIS. The secondary objectives are to 1)
describe efficacy variations with regard to users’ characteristics, 2) analyze mechanisms and
contextual conditions of e-TIS efficacy.

Methods and analyses - The study design is a two-arm pragmatic randomized controlled
trial including a process evaluation with at least 3000 participants randomized to the
intervention or to the control arm (current practices). Inclusion criteria are: aged 18 years or
over, current smoker, having completed the on-line consent forms, possessing a mobile
phone with android or apple systems and using mobile applications, wanting to stop smoking
sooner or later. The primary outcome is the point prevalence abstinence of 7 days at 6
months later. Data will be analyzed in Intention to treat (primary) and per protocol analyses.
A logistic regression will be carried out to estimate an Odds Ratio [95% Confidence Interval]
for efficacy. A multivariate multilevel analysis will explore the influence on results of patients’
characteristics (sex, age, education and socio-professional levels, dependency, motivation,

quit experiences) and contextual factors, conditions of use, behavior change techniques.

Ethics and dissemination - The study protocol was reviewed by the ethical and
deontological institutional review board of the French Institute for Public Health Surveillance
on 18 April 2016. The findings of this study will allow us to characterize the efficacy of e-TIS
and conditions of its efficacy. These findings will be disseminated through peer-reviewed
articles.

Trial registration number - The study is registered at www.clinicaltrials.gov (number
NCT02841683).

STRENGHTS AND LIMITATIONS OF THE STUDY
e Large national randomized trial in pragmatic conditions

e Process analysis within the trial using MRC framework and BCTs taxonomy in order

to understand mechanisms and conditions of efficacy

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 24

yBuAdoo Aq pajoalold 1senb Aq £20z ‘0T Idy uo /wod"lwg uadolwg//:dny woij papeojumoqd *LT0Z Aenigad 2 uo $09£T0-9T02-uadolwag/9eTT 0T S paysiignd 1sul :uado NG


http://bmjopen.bmj.com/

Page 3 of 24

©CoO~NOUITA,WNPE

BMJ Open

INTRODUCTION

Every year, smoking causes 6.1 million deaths worldwide and an estimated 143.5 million
DALYs (1). Health risks associated with smoking depend on two factors: daily consumption
(2) and duration of smoking. Conversely, smoking cessation is good for health and the
sooner a smoker quits, the better (3,4). People who stop smoking by the age of 40 reduce
their likelihood of dying from smoking-related diseases by over 90%, and by the age of 30
the figure stands at 97% (3). Those who quit at 40 live 7 years longer, and at 50 live 4 years
longer (4) compared to those who do not quit. In addition, smoking cessation does not just

reduce mortality; it also brings down morbidity (5).

Various types of support and treatment are available, with varying results. Best evidence
examples include: individual professional counseling (6), nicotine replacement therapy
(NRT), motivational interviewing (7), group behavioral therapy (8), nursing interventions (9),
self-help tools (10) for patients who prefer not to seek the help of a healthcare professional,
or call helplines (8), support via mobile phone text messaging (11). Whatever the method
used, the relapse prevention model (12) stresses the need to provide greater support in the
so-called high-risk situations. Non-pharmacological treatments must therefore be tailored to
the patient to deal adequately with both different immediate determinants (high-risk
situations, coping skills in front of high-risk situations, outcome expectancies, and the
abstinence violation effect), and the covert antecedents (lifestyle factors, stress, denial,

cravings) as these factors can contribute to relapse.

Drawing on this knowledge, the CNAMTS (the French National Health Insurance Fund) and
the national agency of public health (Santé Publique France - Public Health France) with the
support of the French smoking cessation specialists association (Société Francophone de
Tabaccologie) have come together to design, experiment and assess a new E-coaching
intervention named e-TIS. The intervention is a mobile phone application designed to provide
intensive support to smokers who are wishing to quit, including those who are not currently
trying to. It is based on the effectiveness criteria of online programs (12), psychosocial and
behavioral change theories (13—19) and the expertise from SFT members. E-TIS aims,
therefore, to help smokers to progress through different stages (contemplation, intention,
action), by providing tailored activities, self-reporting exercises, tips and social or
psychological support, reassurance and motivational text messages. All these contacts are
adapted to individual characteristics and level of progress. This article describes the protocol
used to assess it. The protocol follows the recommendations of the CONSORT(20) and
SPIRIT 2013 guidelines(21).
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OBJECTIVES

The primary objective is to assess the efficacy of e-TIS. The secondary objectives are to 1)
describe efficacy variations with regard to users’ characteristics, 2) analyze mechanisms and

contextual conditions of e-TIS efficacy.

METHODS AND ANALYSES
Rationale

The intervention is complex and many variables influence the outcomes. To achieve the
secondary objectives of the study, we have followed the recommendations of the Medical
Research Council (MRC) (22,23) and the Workgroup for Intervention Development and
Evaluation Research (WIDER) (24). In 2000, the MRC published a framework, updated in
2012 (25) concerning the evaluation of complex interventions. The framework stresses the
need to base the intervention on a theory in order to understand which components are
effective and in which conditions.

In 2007, following the 21° annual conference of the European Health Psychology Society,
the WIDER issued a consensus statement which outlined that specific behavioral change
intervention (BCI) reporting has to be used in conjunction with the CONSORT statement. The
philosophy is that greater clarity about the functional components of behavior change
interventions is essential to ensure that interventions are delivered to influence outcomes.
The WIDER recommendations are now an established framework for identifying and
describing the essential components for detailed reporting of BCls. In line with these
frameworks, our second objective is to assess the intervention’s key functions (26), in other
words, the environmental or intervention components that determine its efficacy. To achieve
this, we will draw on the taxonomy by Michie et al (27,28) which has enabled us to describe
the Behavioral Change Techniques (BCTs) used in the intervention. We will also report the
external environmental or social factors and consider additional individual characteristics that

could influence the efficacy of the intervention.
Study design

The evaluation will be conducted as a pragmatic randomized controlled trial combined with a
process analysis. The e-TIS intervention will be compared against current practices for

smoking cessation as set out on a non-interactive website (ameli-sante.fr, Cnamts).

To do this, the evaluation sets out the smoking cessation treatments as recommended by the

Haute Autorité de Santé (HAS); independent national scientific body with a broad remit on
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health and healthcare issues) and consists of two arms: the intervention arm (use of the e-

TIS intervention) and a control arm (current practices).
Study setting

This pragmatic trial takes place in France on a national level. The application was launched

in October 2016. The evaluation will take place between 1 January 2017 and 1 March 2017.
Eligibility criteria

Inclusion criteria are: all adult smokers, who have completed the on-line consent form,
agreeing to participate in the study, possessing a mobile phone using apple and android
system, willing to use applications, and envisaging quitting smoking (in the short, medium or
long term). An inclusion questionnaire is included with the consent form to screen potential
participants (smoker or not, age, sex, wish to stop smoking, smartphone use) and to identify
the technical characteristics for setting up the study (e.g. randomization), such as email and

phone number.
Sample size

The required sample size was calculated using a hypothesis of a 10% abstinence rate at the
six-month follow-up (similar to the rate observed in the StopAdvisor trial (29). Given a rate of
10% in the control group, a sample of 1,500 subjects per group is required to show an OR of
1.5 (i.e. a rate of 14% in the intervention group) with a power of 90% (alpha 0.05, bilateral
test), meaning a total of 3,000 persons (30).

Recruitment

Subjects will be recruited as the e-TIS website becomes operational and over 3 full months
(January - March 2017). The study will start in January 2017 and end in July 2018. Data will
be collected over 12 months. Recruitment will be via France's national health insurance
fund's website Ameli: www.ameli-sante.fr. Subjects will log on to the Ameli website where
they see a banner for the study. If they click on the banner, they will be taken to the website
of the study and will be invited to participate. Here they will find an information sheet along
with a section where they can give their informed consent. The consent form contains the
inclusion questionnaire.. If consent is given, a confirmation email will be sent to the person
(link to click on). Once the volunteers have confirmed, they will be randomized, and a second
email and a text message will be sent to them. These contain a password so that they can
log on to the entry questionnaire (TO) for the study. And once this questionnaire is
completed, the participants will be assigned to one of the study arms. Figure 1 shows the
procedure. Given that the Ameli website has an average of 1.8 million single visits per
month and the prevalence of smokers in the French adult population is above 30%(31), we

could estimate that approximately 600,000 smokers will be connected in a three-month
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period. The inclusion period can be adapted to the actual number of people volunteering.
Please note that during the first month of operation of E-TIS, 33,000 persons downloaded
this application, which is an argument for the feasibility of the inclusion process.

Randomization

Automated randomization will be carried out following receipt of all necessary data, and
consent by the subject to participate in the study. A minimization software package will be
used to reduce of the risk of unmatched groups and will be applied to stratify participants
according to sex and age using the following parameters: two treatment arms, e-TIS (E) and
Ameli.fr (A) allocated 50/50; stratified by sex (M/F) and by age (+/- 45 years old); drawn for
the first 30 subjects, 5% drawn, 0.96 randomization factor.

Intervention

Intervention arm: Participants will be assigned to one of two arms before the treatment
begins. Those participants assigned to the intervention arm will be exposed to the e-TIS
intervention. In keeping with the precepts of the relapse prevention model, the treatment will
be individually tailored to each smoker throughout, based on feedback collected along the
way. The support process draws on the efficacy criteria of online programs (frequency and
intensity of contacts, short messages, interactivity, appeal, personalization, credibility of

content, share functions) and various theoretical models used in withdrawal treatments.

The intervention will primarily involve personalized interactive (push) contacts via mobile
phone, website platform and tablet. These contacts are questionnaires, advice, activities, and
text messages. The intervention comprises 16 different activies and 8 position
questionnaires with different purposes. The position questionnaires are designed to help
smokers to progress: A questionnaire to guide participants through the modules; a
questionnaire about smoker status; a customization questionnaire (presence of other
smokers, e-cigarette use, cannabis consumption, contraceptive methods, pregnancy, just
gave birth, cardiovascular or respiratory diseases, previous quit attempts) ; a dependency
questionnaire; a questionnaire about support preferences; a questionnaire about withdrawal

symptoms; a questionnaire about self-efficacy; a questionnaire about craving.
The purposes of the 16 activities are:
AC1 - Decisional balance: to define and prioritize the pros and cons of quitting.

AC2 - Fears and obstacles: to identify fears and obstacles associated with quitting and to

obtain some information or reassurance about smoking cessation.

AC3 - The cigarette log: to report daily cigarette consumption and define the cigarettes really
appreciated and important and furthermore difficult to leave.
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AC4 — Cost of smoking: to be aware of the cost of smoking (modules 1 and 2) and the

savings to be made if one quits (module 3).

AC5 - Quit date choice: To help the smoker choose the best time to attempt quitting, and to

enroll the support of others who should be aware of the quit date.

AC6 — My motivations: to review the smoker's motivation to take the decision to stop
smoking (module 1), strengthen this (module 2), to reiterate the decision to quit and provide
encouragement throught the cessation process (module 3).

ACY - TNS: to facilitate the use of nicotine replacement therapies (NRT), improve knowledge

about them.

AC8 — Social support: to use friends’ videos as a way to gain the support of the smoker’s

entourage.

AC9 - Craving: to obtain ideas of occupations, through videos, to manage craving; to play
games, to receive practical advice, and information about stress management techniques,

use of NRTs etc.

AC10 - Progress and benefits: to track progress in smoking cessation and visualize it since

the beginning
AC11 — Stress management: to provide various stress and emotion management techniques

AC12 - Q & A: to send questions to a smoking cessation specialist at the Tabac Info Service

platform

AC13 — Telephone directory: to find a smoking cessation specialist

AC14 - Click to call: to call a smoking cessation specialist at the Tabac Info Service platform
AC15 — Weight management: Tips on weight management

AC16 — Quit checklist: once the quit date has been set, the smoker receives advice to make

a plan to quit. He/she can refer to it and check off the tasks completed.

There is also a set of email or push-app text messages/notifications (roughly 170) with
various purposes: welcome messages for each module; messages promoting activities and
questionnaires, reminders and follow-up messages, unidirectional messages (personalized
or not) to provide advice and encouragement to use the application; personalized messages

relating to the answers at the different questionnaires; messages about the quitting date.

In addition, all contacts are tailored to the answers from the 8 position questionnaires in the

application, and on the smoker’s progress through the 4 of the application’s modules:

e Module 1 — Participants are not yet ready to quit smoking (they have yet to set a quit
date). This module is intended to increase the participants' resolve / resoluteness /

7
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resolution to quit and help them set a stopping date. Participants only leave this
module once they have set a quitting date. Tailoring: Text messaging is not intense at
this stage and activities mainly designed to enhance motivation, report pros and cons,

reach a balanced decision, etc.

Module 2 — Participants are ready to quit (they have set a date). This module aims to
provide the best possible conditions to help participants prepare in the run-up to their
quitting date. Participants leave this module on the morning of their quitting date
unless they choose to cancel, in which case they return to module 1. Tailoring: Text
messaging will be intensive the day before the quit date and activities are mainly

aimed at providing social support, pharmacological support, at setting challenges, etc.

Module 3: Participants have stopped smoking. In this module they are given support
and advice in detecting and avoiding possible relapses. Tailoring: Text messaging will
be highly intense. Activities are focused on reassurance, social comparison, social
support and information about relapses , etc.,

Module 4 — Participants have relapsed. This is a short term module whose purpose is
to help willing participants to manage their relapse and return to either modules 1, 2,
or 3. They can leave module 4 once they have completed a questionnaire designed
to ascertain which module they should reintegrate. Tailoring: activities and text

messaging aim to reassure and remotivate the smoker.

Participants start with the module adapted to their stage with regard to tobacco consumption
(i.e. Module 1: Participants are not yet ready to quit smoking; Module 2: Participants are
ready to quit; Module 3: Participants have stopped smoking; Module 4: Participants have

relapsed.)

This process is presented in table 1.

Table 1: eTIS support process

Module 1 Module 2 Module 3 Module 4
Contemplation Preparation Quitting Relapse
I’'m thinking of  I’'m ready to I’'m quitting | have
quitting quit slipped
Context Smokers who Smokers Smokers who Smokers
are preparing for have quit who
contemplating  the quit date relapse

but who have they have set
yet to set a quit
date

Objectives Help smokers Help smokers  Provide Help willing
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1

2

3 increase their prepare in the  support and users return
4 resolve run-up to their  advice in to modules
S Help smokers quit date in the detecting and 1,20r3

? set a quitdate  best possible avoiding Provide

8 conditions possible individual

9 lapses/relapses support

10 Level of Low intensity Intense Up to D+7 N/A

11 contact 3-4 messages 1 message per Highly intense

12 throughout per week day 2to4

13 the One day messages per

14 intervention before the quit  day

15 date, Between D+8

13 messaging will and D+28 ;

18 be intense (3 D+29 and

19 to 4 D+56 ; D+57

20 messages). and D+180

21 Intensity

22 declines

23

24

gg Control arm: Participants assigned to the control arm are exposed to an information page
27 which lists smoking cessation resources readily available in France and recommended by
28

29 HAS (32). This is the common practice pathway. Participants are given a link to access the
30 page and there are 4 tabs:

31

gé e The effects of smoking: this section provides information about how tobacco affects
34 morbidity, mortality and quality of life.

35

36 o The benefits of a smoke-free life: this section provides information about the short-,
g; medium-, and long-term benefits of smoking cessation and how quality of life is likely
39 to improve.

40 . . . . . .

41 e Your current situation: this section involves conducting a small survey about the
jé participants’ smoking habits to assess their levels of consumption, dependency, and
44 motivation to quit.

45 . . . . . . .
46 e How to quit smoking: this section informs smokers about the various cessation
j; methods recommended by HAS and how to apply for them.

49 Primary outcome

50

51 For the main analysis, the primary endpoint is a minimum 7-day point abstinence at 6
52

53 months. To define the 6 month follow up, we follow the recommendations of the Cochrane
2‘5" review on internet-based intervention and mobile interventions (11,12) and of the European
56 Medicines Agency (33). Point prevalence abstinence (PPA) is considered the most
g; appropriate measure for intervention evaluation studies(34). The National Interagency
59

60 9
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Council on Smoking and Health recommends PPA for a minimum 24h at 3 months, 7-day
abstinence at 6 months and 30 days at 12 months (35). Biochemical validation will not be
used; for most situations, and particularly in community-based interventions (vs clinical
interventions) and with an adult population(35), the misreporting rates are relatively low,
typically near zero and seldom exceeding 5%. In such settings biochemical validation of the

study is not necessary given its cost and its lack of acceptance (35).
Secondary outcomes

Following the same references (11,12,33,34), we have defined the secondary endpoints for

the main analysis :
e Continuous abstinence at 6 months
¢ Continuous abstinence at 12 months
¢ Minimum 24-hour point abstinence at 3 months
e Minimum 30-day point abstinence at 12 months
e Number and duration of quit attempts

e Progress through the 4 modules in the intervention (module changes and length of
stay in each).

Other data

Other data will be collected in order to characterize consumption, dependency, determinants
of abstinence, and the process. This will allow us to explain the results obtained and to

achieve our secondary objectives. Table 2 sets out these data:

Table 2 — Other variables

Types of variable Variables
Socio-demographic Age
Sex

Marital status

Living alone or not

Living with child/children
Planning a family or adoption

Socio-professional categories (INSEE scale level 1 in 8
grades)

Level of education

Co-morbidity Receiving treatment for a chronic disease or not

Length of time between waking up and consuming

Dependency and Number of cigarettes/day

10
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1
2
3 consumption Age at time of first smoke
4 (Fagerstrom test (36) in Daily consumption or not
g two questions)
; Motivation (numerical Importance of quitting
9 scale of 1t0 10 as Abstinence self-efficacy

recommended by
10 HAS(32)
11
12 Experience of quitting Experience of being supported
13
14 Support Preferences (32) | List of HAS-recommended treatments including electronic
15 cigarettes
i? External factors Psychological and environmen_tal factors _benefi_cial to cessation
18 (access to other methods; social support including support
19 groups, friends and relatives, influence of a third party;
20 combined work and personal life events)
21 Psychological and environmental factors adverse to cessation
22
gi Mechanisms/components N_umber and types of I_BCTs encountered by the participant in

. . his/her attempts to quit (37—40)

25 of the intervention i . o
26 TIS usage data: number of connections, frequency of activity
27 use, progress through the modules
28
29
30 Data collection
31
32 Primary and secondary outcomes collection: The measures in both arms will be internet-
22 based. Data will be collected via self-reporting questionnaires at set times (T+3, 6 and 12
35 months).
36
37 Other data collection: The measures in both arms will be internet-based except for data
gg relating to e-TIS components which only concerns the intervention arm (E).
22 Data will be collected from 4 sources: an inclusion questionnaire (technical variables), an
42 initial self-reporting questionnaire at TO, 3 follow-up self-reporting questionnaires (T+3, 6 and
ji 12 months), and routine collection via the internet platform of e-TIS. In the TO questionnaire,
45 the data collected will be differentiated according to the entry point into the intervention (1 to
jg 4). In the follow-up questionnaire, the data collected will be differentiated according the
48 participant's status: has stopped smoking or not. Table 3 describes how each measure will
49
50 be recorded.
51
52
53
54
55
56
57
58
59
60 11
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Table 3: Recording procedures

Page 12 of 24

Types of | Inclusion questionnaire Questionnaire T0 Questionnaire T3, T6, T12 Extracted from the
measure (associated with the application (position
s consent form) questionnaires or uses
of the e-TIS
components)
Primary e Minimum 7-day point
outcome abstinence at 6 months
s
Secondar e Continuous abstinence at 6 | e Progress through the 4
y month modules in the
outcome e Continuous abstinence at 12 intervention
s month
e Minimum 24-hour point
abstinence at 3 months
o Minimum 30-day point
abstinence at 12 months
e Number and duration of quit
attempts
Others e Technical variables | e Socio-demographic variables | ¢ Dependency and | Specifically for
variables (e-mail, phone excepted sex consumptions variables intervention group :
number, date of | eDependency and ¢ Motivation variables e Comorbidity
entry) consumptions variables e Added support using variables
e Socio-demographic ¢ Motivation variables e External factors e Experience of
sex Specifically for control group : quitting

e Comorbidity variables
e Experience of quitting
e Support preferences

e Support preferences

¢ Mechanisms/compon
ents of the
intervention
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At each follow-up point, an email and text message will be sent twice as a reminder.
Throughout the study, there will be routine and ongoing data collection via the system for the

intervention arm only (E).
Analysis plan

The efficacy will be analyzed using blind analysis by comparison at 3, 6, 12 months in both
arms using the primary and secondary endpoints. In the main analysis, data will be analyzed
by Intention-to-treat and then by Per-protocol analyses. For the main analysis, those
participants lost to follow-up (those who don't answer the questionnaires) will be considered
smokers as recommended (12,33,41). For the secondary analysis, we will only consider
those who will not be lost to follow-up. The efficacy analysis will be blinded to the
randomization group, but the processes and mechanisms by their nature will be analyzed
openly. The proportion of quitters in each arm will be estimated, as well as an OR and its
95% confidence interval by logistic univariate regression. We will also conduct an analysis on
efficacy in sub-groups using the following predefined variables: Socio-professional
classification, sex, age, point of entry onto the intervention. Multiple imputation

methodologies will be used to limit the amount of possible missing data.

To assess the processes, we will clarify the intervention components (the BCTs used in e-
TIS) and the environmental components (beneficial and adverse factors for cessation) to
which the subjects have been exposed. We will also look into how e-TIS has been used
(frequency and duration of use, the activities performed). To conduct this analysis, we will

proceed in 3 stages:

Stage 1 — Characterize the intervention theory: This involves attributing one or several BCTs
to each contact, such as a message, an activity and a questionnaire, between the user and
the e-TIS intervention, which will establish the generic intervention theory of the said
intervention (components) (42,43). This will be carried out by a multidisciplinary committee. It
will take 3 iterative steps: 1/ two groups of researchers will attribute BCTs to contacts, 2/ both
groups will compare their results and draw a consensus and 3/ researchers will present their
results to the committee which will in turn draw a consensus. All components of e-TIS will be

identified as universal BCTs of the taxonomy.

Each user will go through the intervention in his or her own way and this intervention theory
will come across differently according to a combination of contextual factors including the
pathway taken and the use of the website. This all leads to different intervention doses
(number and type of BCTs to which the user is exposed) and to different response doses
(module changes, end of platform use, smoking cessation, relapse, etc.) (44).
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Stage 2 — Describe the pathway of users in the intervention arm: In this stage we will
describe the user pathways within the e-TIS intervention, looking at the combinations of
BCTs to which users are exposed (number, type, associations), the types of environmental
and social factors encountered (social support, substitutes, life events, etc.) and the use of
the e-TIS platform. From this we will be able to identify the most common pathway used
through the intervention. To identify cluster of participants following similar pathway we will
use the SAS Proc Traj (45). This procedure is a specialized application of finite mixture
modeling designed to identify clusters of individuals following similar progressions of an
outcome over time (or trajectory). Outcome variable will be smoking status (i.e. abstinence,
quit attempts); time-varying dependent covariables will be BCTs used, progress through the

modules and other factors measured during follow-up.

Stage 3 — Analyze the influence of user characteristics, processes, context and exposure to
BCTs on the outcome: The clusters developed stage 2 will be used as dependent variables
in a model designed to analyze the influence of users’ characteristics (e.g. socio-
demographic, dependency, motivation, quit attempts or experiences, added support,
contextual factors) on the trajectory. For that we will use a multivariate, multi-level (i.e.
participants, entry module and identified pathway) statistical analysis using the SAS Proc
Mixed (46).The purpose of this analysis is to clarify how the generic theory best applies to
the different users going through the intervention. It will therefore enable us to assess the
mechanisms and conditions of the theory's efficacy, in relation to options for the degree of

intervention, exposure to context and to the different dose responses.

Ethical considerations and dissemination

Participants must give their informed consent to participate in the study. They will be
informed that they can refuse and drop out at any time. Subjects in the control arm will be
asked to register to the e-TIS website once they have been deemed suitable for treatment
via an initial evaluation. The data collected and processed in this study will be done so in
compliance with the Act of 6 January 1978 on Data Processing, Data Files and Individual
Liberties, as amended by the Act 2014-801 of 6 August 2004. The CNAMTS has a
compliance undertaking with the CNIL (national body for data protection) as set out by
Decree no. 2012-1249 of 9 November 2012 in the Conseil d'Etat (Council of State) which
authorizes public health insurance funds (CNAMTS) to implement healthcare prevention and

support programs for their beneficiaries.

The study protocol was reviewed by the ethical and deontological institutional review board

of the INVS on 18 April 2016. All the proposals and recommendations put forward by the
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ethics committee have been followed and integrated into the amended version of the

protocol.

DISCUSSION

Behavioral change interventions are complex, with outcomes depending as much on the
intervention itself as on participant characteristics and the context of intervention delivery
(23,26,47). In the case, this variability is borne out in the literature - the demonstrated effects
are very heterogeneous due to the influence of the population characteristics, the way the
intervention is used by participants, and the context in which it is used. This is further
compounded by the fact that the intervention is dematerialized and that each participant has

a unique experience of it.

In view of the above, participant compliance should be improved and the support provided
within the intervention should be fully tailored to the circumstances of each participants. For
this to happen, we will need to work on two levels: intervention design, and evaluation
design. Consequently the intervention has been based on data from literature and from the
most used theoretical models used for helping people to quit. We have developed an
evaluation protocol that no only allows us to conduct a thorough assessment of the
intervention’s efficacy via the RCT, but also seeks to clarify the conditions of its efficacy.
These conditions relate to the participants; the different components of the TIS used by the
participants; the psychological, social and environmental factors possibly affecting the
participants during the study. To guide us, we use the references currently in use for

evaluating complex interventions.

In this respect we hope both to contribute to better demonstrating the efficacy of online and
mobile phone interventions, and to influence prevention strategies through an understanding

of compliance and change phenomena.
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7 CONSORT 2010 checKlist of information to include when reporting a randomised trial*
Item Reported
Section/Topic No Checklist item on page No
Title and abstract
1a Identification as a randomised trial in the title 1
1b  Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts) 2
Introduction
Background and 2a  Scientific background and explanation of rationale 3
objectives 2b  Specific objectives or hypotheses 3/4
Methods
Trial design 3a  Description of trial design (such as parallel, factorial) including allocation ratio 4
3b  Important changes to methods after trial commencement (such as eligibility criteria), with reasons 5
Participants 4a  Eligibility criteria for participants 5
4b  Settings and locations where the data were collected 4
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were 5
actually administered
Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they 8
were assessed
6b  Any changes to trial outcomes after the trial commenced, with reasons 8
Sample size 7a  How sample size was determined 5
7b  When applicable, explanation of any interim analyses and stopping guidelines NA
Randomisation:
Sequence 8a Method used to generate the random allocation sequence 5
generation 8b  Type of randomisation; details of any restriction (such as blocking and block size) 5
Allocation 9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 5
concealment describing any steps taken to conceal the sequence until interventions were assigned
mechanism
Implementation 10  Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 5
interventions
Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those 5
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Statistical methods

Results

Participant flow (a
diagram is strongly
recommended)

Recruitment

Baseline data

Numbers analysed

Outcomes and

estimation

Ancillary analyses

Harms

11b
12a
12b

13a

13b

14a

14b

15

16

17a

17b

18

19

BMJ Open

assessing outcomes) and how

If relevant, description of the similarity of interventions

Statistical methods used to compare groups for primary and secondary outcomes
Methods for additional analyses, such as subgroup analyses and adjusted analyses

For each group, the numbers of participants who were randomly assigned, received intended treatment, and
were analysed for the primary outcome

For each group, losses and exclusions after randomisation, together with reasons

Dates defining the periods of recruitment and follow-up

Why the trial ended or was stopped

A table showing baseline demographic and clinical characteristics for each group

For each group, number of participants (denominator) included in each analysis and whether the analysis was
by original assigned groups

For each primary and secondary outcome, results for each group, and the estimated effect size and its
precision (such as 95% confidence interval)

For binary outcomes, presentation of both absolute and relative effect sizes is recommended
Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing
pre-specified from exploratory

All important harms or unintended effects in each group (for specific guidance see CONSORT for harms)

NA

10/11

10/11

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
protocol
article

NA because
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protocol
article

Discussion

Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses NA because
protocol
article

Generalisability 21 Generalisability (external validity, applicability) of the trial findings NA because
protocol
article

Interpretation 22  Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence NA because
protocol
article

Other information

Registration 23  Registration number and name of trial registry 2and 13

Protocol 24 Where the full trial protocol can be accessed, if available 13

Funding 25  Sources of funding and other support (such as supply of drugs), role of funders 13

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If relevant, we also
recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials.

Additional extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-statement.org.
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