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ABSTRACT

Introduction: While the relationship between electronic cigarette use and smoking has often
been studied, the association between electronic cigarette use and socioeconomic factors has
received less attention. We aim to describe the relationship between the consumption of
psychoactive products (in particular: smoking) or some socioeconomic factors and the
evolution over one year of the electronic cigarette use in primary health care.

Methods and analysis: e-TAC is a prospective multi-site cohort study, including 473 patients
at baseline and carrying out in general practices in the Aquitaine area (France). The volunteer
patients participated in the study regardless of their initial reason for consultation. They filled
out a self-administered questionnaire at baseline and will also do so after 12 months by phone,
email or letter. The study will focus on the factors that explain the experimentation with or the
current use of the electronic cigarette, as well as factors associated with their evolutions over
time using multivariable logistic regression modeling or Cox regression modeling.

Ethics and dissemination: This study received ethical approval from the University of
Bordeaux committee for the protection of persons. It was also approved by the National
Commission for Data Processing and Freedoms. Findings will be submitted for publication in
peer-reviewed journals and we will disseminate them by presentations at national or

international conferences.

KEYWORDS

Electronic cigarette, smoking, socioeconomic factors, cohort study, primary health care.

WORD COUNT: 2863 words
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STRENGTHS AND LIMITATIONS OF THIS STUDY

-It is a study in primary care so the findings will be close to the real conditions of electronic
cigarette use in the general population.

-To the best of our knowledge, it is the first study about the electronic cigarette use carrying
out in general practices in France.

-The trainees’ involvement in the recruitment of patients will probably improve the feasibility
of the study. Thanks to their involvement and enthusiasm, the study will not represent an
excessive workload for their supervisors.

-The study will focus on socioeconomic factors that may determine the use of electronic
cigarettes. It will describe their use based not only on smoking but also on the consumption of
alcohol and cannabis. When relevant, it will also examine this use in subgroups of the French
population. These factors and sub-group analyses have received little attention to date.

-The selection bias will be reduced by the online questionnaire proposed at 12 months.
Furthermore, to minimize loss to follow up, three forms of communications will be used:
letter, e-mail and phone.

- A strategy of missing data management is planned with multiple imputation. Sensitivity
analyses will be performed to compare the results with complete data and those after multiple
imputation.

-Data collection by self-reporting on a questionnaire in the GP waiting rooms involves the
risk of a social desirability bias.

-This is a prospective study on a small sample so the sample size of 473 subjects and a 1-year

follow-up period were established for reasons of feasibility. Causal relations can’t be inferred.
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INTRODUCTION

Electronic cigarettes (or e-cigarettes) are battery-operated devices that provide an aerosol for
inhalation that sometimes contains nicotine. Their use is increasing worldwide and mainly
concerns smokers [1-5]. Although their long-term health effects are unknown, their use might
be less harmful than smoking according to experimental studies although this remains to be
confirmed in clinical research studies [6—8].

While the relationship between smoking and electronic cigarette use has been studied several
times, the relationship between electronic cigarette use and socioeconomic factors such as
education level or occupational category are less clear [1, 4, 9—19].

The main reason reported for electronic cigarette use is the desire to stop smoking [9, 11, 14,
16, 18, 20-24]. However, other reasons are sometimes declared, particularly in young adults:
the desire to use a product delivering nicotine but which is less harmful than smoking,
curiosity, the search for a new experience, the lower cost compared to smoking, the feeling of
regulating one’s use, etc.[11, 23-28]. To our knowledge, no prospective studies specifically
focusing on electronic cigarette use among the elderly or people with chronic diseases have
been published, nor have any on electronic cigarette use among people using several products
such as alcohol, tobacco and cannabis.

According to the Health Barometer study, 26% of the French population had tried an
electronic cigarette and 6% were current users in 2014 [29]. As in many other countries,
electronic cigarettes are mainly used by smokers and former smokers. According to these
authors, the socioeconomic factors associated with the electronic cigarette use among smokers
in France were: income level, occupational status and socio-professional category [29].

The main objective of this study is to describe among experimenters of at least one substance
(tobacco, alcohol, cannabis, or electronic cigarette) the factors associated with the evolution

of electronic cigarette use over 12 months: factors associated with the transition from non-use
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to experimentation; factors associated with the transition from experimentation to current use;
factors associated with cessation of use. The secondary objective is to describe the factors
associated with experimentation and current use of electronic cigarettes. The third objective is
to describe the frequency of motivations reported for electronic cigarette use and those

associated with the most common motivations.

METHODS AND ANALYSIS
The e-TAC study is a multicenter, prospective, observational cohort study currently that has

been underway for one year in Aquitaine, South-West France.

Recruitment
The recruitment is almost finished and took place from May until October 2015 in eight
general practices. It was performed in two steps: first, recruitment of general practices;

second, recruitment of eligible patients.

Recruitment of general practices

Each general practice trainee in Bordeaux University does an internship in three different GPs
offices for at least six months. An e-mail describing the e-TAC project was sent to all 430
trainees in their second or third year of specialization in Bordeaux University at the beginning
of March 2015. Trainees who intended to do their internship from May to October 2015 and
willing to help recruit patients during this period were invited to contact the first author (SK).
Another author (BG) also talked to the trainees about the e-TAC project during general
practice courses at the end of March 2015. The trainees’ recruitment is explained in Figure 1.
Fifteen volunteer trainees contacted SK. She selected five of them as e-TAC investigators on

the basis of their motives and internship locations. The steering committee decided that the
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study should take place only in two locations per trainee so that they could continue to learn
general practice without being overloaded by the requirements of the study. At the beginning
of March 2015, SK sent an e-mail to all GPs who usually were training supervisors in general
practice in Aquitaine in order to explain the study to them. The e-mail also informed them that
some future trainees would be participating as investigators. After the meetings between SK
and the five selected trainees, she sent a new e-mail to inform the 10 supervisors concerned
that their future students were willing to participate. She proposed a phone conversation to
talk about it and obtain their oral agreement. Two training supervisors of the same trainee
refused to participate. In the end, 4 trainees and their 8§ training supervisors in general practice
accepted to participate. Patient recruitment was conducted by these 4 trainees and their 8

supervisors. These 8 private general practices are the investigation centers of the study.

Recruitment of patients

Eligible patients were then recruited. The target population was patients followed by GPs.
The sample consisted of patients who met the following inclusion criteria: older than 18
years; agree to participate by signing and dating a consent form; must understand French; be
able to fill in a questionnaire on paper; must attend a consultation in one of the 8 investigation
centers regardless of the reason for the consultation; must have completed the self-
administered questionnaire for inclusion (totally or partly); must have smoked tobacco or
drunk alcohol or used cannabis or used an electronic cigarette at least once in their lifetime.
Patients under guardianship or trusteeship for property were excluded. Patients seen at home
visits were excluded. People who had never used tobacco or alcohol or cannabis or who had
never used electronic cigarette were also excluded.

A large poster and flyers announced the study in the waiting rooms of the investigation

centers. The questionnaires were available in the waiting rooms with detailed letters of
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information and consent forms. If they requested it, the patients received a full explanation of
the study from the trainees. They had previously learned with SK how to explain the study to

patients and were already familiar with the various documents for the patients. Each volunteer
patient filled in a consent form and a questionnaire and then put them in two separate boxes in

the waiting room.

Data collection

All data were collected on a declarative basis. Baseline data were collected from May to
October 2015 using a self-administered paper questionnaire designed by SK, PC and BG. It
was amended by a specialist in social communication who had validated it in a pilot study.
The design and process for validating the baseline paper questionnaire is shown in an
additional file (see supplementary file 1 online).

Follow-up data will be collected on average 12 months later, from May to October 2016. A
link to an online questionnaire will be sent to all patients who agreed to give their e-mails for
inclusion. Reminders will be sent out once a week in the absence of answers. After 4
reminders or in the absence of an e-mail address, the follow-up questionnaire will be sent by
post with a postage-paid envelope. In the absence of any answer by e-mail or by post, patients
having given a phone number will be contacted by phone by trainees. They will be asked to
say how they wish to receive the follow-up questionnaire and if they still wish to participate.
If they no longer wish to participate, the reasons for non-participation will be requested.
Trainees will call patients in blind without knowing their characteristics at baseline. Inclusion
and follow-up are illustrated in Figure 2.

Each patient received an identification number at baseline that was written on the
questionnaire and the consent form. Once both forms were in the two separate boxes, the

analysis of baseline data became anonymous.
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Outcomes and covariates

The main outcome is the evolution of electronic cigarette use over 12 months. This evolution
will be studied in three ways: transition from non-use to experimented use at 12 months;
transition from experimented use to current use at 12 months; transition from current use to
cessation at 12 months. Experimented use is defined as reporting use at least once in a
lifetime. Current use is defined as reporting ongoing use at the time of the survey, either
occasionally or regularly. Experimentation and current use will be explored through two

binary variables.

Six exposure factors will be studied: 1) demographic factors at baseline such as age
(continuous variable), living in rural or urban area and sex; 2) factors related to smoking, the
use of alcohol or cannabis, collected at baseline and after 12 months (see supplementary file 2
online). Nicotine dependence will be explored by the Cigarette Dependence Scale-5 (CDS-5)
developed by Jean-Francois Etter. It was preferred to the Fagerstrom test for Nicotine
Dependence owing to its better psychometric properties [30-32]. The first three questions of
the Alcohol Use DIsorders Test (AUDIT) will be used to explore the problematic use of
alcohol [33, 34]. The problematic use of cannabis in the 12 months prior to the survey will be
explored by 5 questions from the Cannabis Abuse Screening Test (CAST). This tool was
developed in 2002 by the “Observatoire Frangais des Drogues et des Toxicomanies”, a
national non-profit public interest group with a scientific mission. Its psychometric properties
have mostly been studied among adolescents [35-37]; 3) socioeconomic factors at baseline
(categorical variables): occupational status, education level, marital status, housing status and
current opinion of one’s own financial situation; 4) presence of chronic diseases at baseline

and at 12 months: migraine, hypertension, diabetes, cardiovascular diseases, sleep disorders,
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asthma, other respiratory diseases, cancer; 5) motivations for taking part in the electronic
cigarette experiment, collected at baseline and at 12 months (multiple choice question); 6)
motivations for current electronic cigarette use at baseline at 12 months (multiple choice

question).

Statistical analysis

All estimates will be calculated on the total sample and in sub-group if relevant: young adults
(18-30 years), women of childbearing age (18 to 50 years old), the elderly (75 years and
more), people with at least a chronic disease, people who use at least two of the following
products: alcohol, tobacco, cannabis. Simple descriptive statistics will be used to describe
each variable at baseline or 12 months: mean, standard deviation, median for continuous
variables; number and proportion for categorical or binary variables.

Three comparisons will be made to answer the main objective. The first will compare non-
users who will have evolved into experimented users to non-users whose status is unchanged
at 12 months. The second will compare experimented users at baseline who become current
users in 12 months to experimented users whose status is unchanged. The third will compare
current users at baseline who have stopped their use at 12 months to those whose status is
unchanged.

Three others comparisons will be made to answer the second objective. These comparisons
will be performed at baseline and then at 12 months. First, the experimenters of the electronic
cigarette will be compared with non-users. They will then be compared to current users.
Third, non-users will be compared to current users. In the end, the prevalence of the various
motivations for electronic cigarette use will be estimated for experimentation and then for
current use with their 95% confidence intervals. The factors associated with the most common

motivations for each use will be analyzed.

10
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Univariate and multivariate analyses will also be performed. The Student t-test or the non-
parametric test will be used for univariate analysis of continuous variables. Univariate
comparison of proportions will be performed using the chi-square test. Fisher’s exact test will
be used when the theoretical count in cells is less than 5. Multivariate comparisons will be
performed by modeling with logistic regression with fixed effects or Cox regression. Patients
with missing data on their electronic cigarette use at baseline will not be included in the
models. Stratified analyses by age, sex or smoking status will also be carried out if relevant.

Significance will be set to .05 and all tests will be two-tailed.

Sample size calculation

Since several hypotheses are studied, it was difficult to calculate a minimum sample size. The
relationship between smoking and electronic cigarette will also be analyzed. According to the
literature, a difference of at least 7.8% could be expected in current electronic cigarette use
between current smokers and non-smokers [29, 38-40]. A sample of at least 280 participants
would detect this difference with a power of 80% power and a = 0.05.

The prevalence of experimentation of electronic cigarette use in studies ranges from 2.7 to
50.6% [15, 41]. The prevalence of use in the last 30 days ranges from 1.2 to 41% [ 15, 20].
According to the Health Barometer study, the prevalence of experimentation and current use
in 2014 were respectively 26% and 6% in France [29]. It was necessary to include at least 385
participants in the study to estimate the prevalence of different types of electronic cigarette
use with an accuracy of 5% and a confidence level of 95%. Finally, the aim was set for at
least 385 subjects at the end of follow-up. Assuming an attrition rate of 40% between the
beginning and the end of the study, at least 539 patients need to be included by the end of the

recruitment stage. We managed to include 473 patients in October 2015.
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Pilot study

A pilot study was conducted in April 2015 for one week in two general practices in Aquitaine
that did not participate in the study. The two trainees in each pilot center explained the project
to patients and asked them to complete the questionnaire as if they were actually going to
participate in the study. Questionnaires, consent forms and information letters were available
in the waiting rooms. At the end of the consultation, the trainees asked the patients to fill in a
new short questionnaire. It assessed the clearness, accuracy and shortness of the information
letter and the first questionnaire with Likert scales ranging from strongly agree to strongly
disagree. The final option allowed patients to make free comments. The patients agreed to
participate in the study (19 participants for 24 proposed questionnaires). The main reason for
exclusion was the absence of information about guardianship or trusteeship for property.

Minor changes were made to the letters and questionnaire based on this pilot study.

ETHICS AND DISSEMINATION

Each patient gave a written consent before to be included. The study protocol was approved
by the local committee for the protection of persons of Bordeaux University (approval
number: 2015-A00778-41). It was also approved by the National Commission for Data
Processing and Freedoms (approval number: 1838811).

Findings will be introduced in different national or international conferences. We intend to

submit our findings in peer-reviewed journals.
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FIGURES LEGENDS:
Figure 1: Flow chart of trainee recruitment in e-TAC study (France).

Figure 2: Data collection in e-TAC study (France).

SUPPLEMENTARY MATERIAL:
Supplementary file 1: design and validation of baseline questionnaire.

supplementary _filel.pdf

Supplementary file 2: Data collected on factors related to smoking, use of alcohol or cannabis
in e-TAC study (France).

supplementary_file2.pdf
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430 general practice
trainees received
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and at the end of one
course
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15 general practice
trainees contacted the
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415 of them had not
contacted the principal
investigator

o |

\ 4

5 general practice
trainees were invited to
participate in e-TAC

4 trainees were not in general
practice clerkship during the period of

inclusion

3 trainees had not contacted the
principal investigator to confirm their

participation

2 trainees contacted the principal
investigator after the deadline

1 trainee finally refused to participate

A 4

4 general practice
trainees recruited for e-
TAC

A\

Figure 1: Flow chart of trainee recruitment in e-TAC study (France).

2 supervisors of 1
trainee refused to
participate in the study
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Supplementary file 1: design and validation of baseline questionnaire

The baseline questionnaire was initially developed with reference to the literature, particularly
regarding the definitions of experimentation and current use of electronic cigarettes. Some
questions were formulated identically to those already in the Health Barometer 2014 study in
order to have comparable data. The Health Barometer 2014 study is a descriptive cross-
national study which focused in part on the use of electronic cigarettes in the French general
population. The questions about smoking, alcohol use or cannabis use included are provided
by scores validated in primary care: Cigarette dependence scale-5 (CDS-5), Alcohol use
disorders test (AUDIT) and Cannabis abuse screening test (CAST). Questions exploring
socioeconomic factors were chosen with the help of three general practitioners working on the
theme of health social inequalities in France: Drs Claire Rondet, Sophia Chatelard and Alan
Charissou.

The first version of the questionnaire was submitted to the expertise of a specialist in social
communication to assess its comprehensibility. She proposed modifications that were
validated by the steering committee of the study.

Then, the questionnaire was used in a pilot study to assess its feasibility and acceptability to
patients. The pilot study was performed in two general practices in April 2015 for 1 week. It
was described in the article. Further changes were made to the questionnaire, the information
letter and display by the steering committee after this pilot study.

The same process is planned between February and April 2016 for the follow-up

questionnaire.
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Products studied

Issues

Notices

Smoking

Have you ever tried smoking tobacco
(cigarettes, cigars, pipes, rolling tobacco,
cigarillos, hookah, etc.) at least once in your
life?

Yeso Noano

How old were you when you tried to smoke
tobacco for the first time?

... years

Have you smoked tobacco in the last 30 days?
Yeso Noao

Are you a current smoker (daily or
occasionally)?

No, | have never smoked o

No, I’'m a former smoker O

Yes O

On average, how often do you smoke tobacco?
Everyday o

Less than once /day o

Less than once/week o

Less than once/month o

Please rate your addiction to cigarettes on a
scale of 0-100

I am not addicted to cigarettes at all o

I am extremely addicted to cigarettes=100 O
On average, how many cigarettes do you smoke
per day?

0-5 cigarettes/day O

6-10 cigarettes/day o

11-20 cigarettes/day o

21-29 cigarettes/day O

30 cigarettes/day or more O

Usually, how soon after waking up do you
smoke your first cigarette?

0-5 minutes O

6-15 minutes O

16-30 minutes O

21-29 minutes O

61 minutes or more O

For you, quitting smoking for good would be
Impossible O

Very difficult o

Fairly difficult o

Fairly easy O

Very easy O

Please indicate whether you agree with each of
the following statements: “after a few hours
without smoking, | feel an irresistible urge to
smoke ”

Totally disagree o

Somewhat disagree o

Fairly difficult o

Neither agree nor disagree o

Somewhat agree o

Fully agree o

CDS-5
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Alcohol

Cannabis

Are you using the electronic cigarette while
continuing smoking?

Yes and | mostly use electronic cigarettes as
tobacco O

Yes and | also often use electronic cigarettes as
tobacco O

Yes | smoke more often than using the
electronic cigarette 0

No, | do not use electronic cigarettes o

Do you want to quit smoking?

No o

Yes and [ am trying to stop o

Yes but in the year O

Yes but later 0

I do not know o

How often do you have a drink containing
alcohol (wine, beer, whiskey, vodka, tequila,
etc.)?

Never O

Once a month or less O

Two to four times a month O

Two or three times a week O

Four or more times a week O

How many drinks containing alcohol do you
have on a typical day when you are drinking?
lor2no

3ord4no

S5or60O

7t09 0O

10 or more O

How often do you have six or more drinks on
one occasion?

Never O

Once a month or less o

Monthly o

Weekly o

Daily or almost daily o

Have you been drunk in the last 12 months?
Yeso Nono

Have you ever used cannabis at least once in
your life (hash, marijuana, etc.)?

Yesao Nono

How old were you when you used cannabis for
the first time?

... years

Have you used cannabis in the last 12 months?
Yesao Noano

How many times have you used it in the last 12
months?

... times

Have you smoked cannabis when you were
alone in the last 12 months?

Yesao Nono

Have you had memory problems when you
smoked cannabis in the last 12 months?
Yesao Nono

Have friends or family members told you that
you should reduce or stop your cannabis use in
the last 12 months?

Yeso NonO

AUDIT-C

CAST
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Have you tried to reduce or stop your cannabis
use without succeeding in the last 12 months?
Yeso Noo

Have you had problems because of your
cannabis use (argument, fight, accident, poor
results at school, etc.) in the last 12 months?
Yeso Noo
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STROBE Statement—checklist of items that should be included in reports of observational studies

Item
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract
(b) Provide in the abstract an informative and balanced summary of what was done
and what was found

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported

Obijectives State specific objectives, including any prespecified hypotheses

Methods

Study design Present key elements of study design early in the paper

Setting Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collection

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of
selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of
case ascertainment and control selection. Give the rationale for the choice of cases
and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of
selection of participants
(b) Cohort study—For matched studies, give matching criteria and humber of
exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of
controls per case

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of

measurement assessment (measurement). Describe comparability of assessment methods if there
is more than one group

Bias 9 Describe any efforts to address potential sources of bias

Study size 10 Explain how the study size was arrived at

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable,
describe which groupings were chosen and why

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding

Continued on next page

(b) Describe any methods used to examine subgroups and interactions

(c) Explain how missing data were addressed

(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was
addressed

Cross-sectional study—If applicable, describe analytical methods taking account of
sampling strategy

(e) Describe any sensitivity analyses
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Results
Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible,
examined for eligibility, confirmed eligible, included in the study, completing follow-up, and
analysed
(b) Give reasons for non-participation at each stage
(c) Consider use of a flow diagram
Descriptive 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information
data on exposures and potential confounders

(b) Indicate number of participants with missing data for each variable of interest

(c) Cohort study—Summarise follow-up time (eg, average and total amount)

Outcome data 15*

Cohort study—Report numbers of outcome events or summary measures over time

Case-control study—Report numbers in each exposure category, or summary measures of
exposure

Cross-sectional study—Report numbers of outcome events or summary measures

Main results 16

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their
precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and
why they were included

(b) Report category boundaries when continuous variables were categorized

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful
time period

Other analyses 17

Report other analyses done—eg analyses of subgroups and interactions, and sensitivity
analyses

Discussion

Key results 18  Summarise key results with reference to study objectives

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision.
Discuss both direction and magnitude of any potential bias

Interpretation 20  Give a cautious overall interpretation of results considering objectives, limitations, multiplicity

of analyses, results from similar studies, and other relevant evidence

Generalisability 21

Discuss the generalisability (external validity) of the study results

Other information

Funding 22

Give the source of funding and the role of the funders for the present study and, if applicable,
for the original study on which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and
unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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ABSTRACT

Introduction: While the relationship between electronic cigarette use and smoking has often
been studied, the association between electronic cigarette use and socioeconomic factors has
received less attention. This is a study protocol aiming to describe the relationship between
the consumption of psychoactive products (in particular: smoking) or some socioeconomic
factors and the evolution of the use of electronic cigarette in primary health care over one
year.

Methods and analysis: e-TAC is a prospective multi-site cohort study, including 473 patients
at baseline and carrying out in general practices in the Aquitaine area (France). The volunteer
patients participated in the study regardless of their initial reason for consultation. They filled
out a self-administered questionnaire at baseline and will also do so after 12 months by phone,
email or letter. The study will focus on the factors that explain the experimentation with or the
current use of the electronic cigarette, as well as factors associated with their evolutions over
time using multivariate logistic regression modeling or Cox regression modeling.

Ethics and dissemination: This study received ethical approval from the University of
Bordeaux committee for the protection of persons. It was also approved by the National
Commission for Data Processing and Freedoms. Findings will be submitted for publication in
peer-reviewed journals and we will disseminate them by presentations at national or

international conferences.

KEYWORDS

Electronic cigarette, smoking, socioeconomic factors, cohort study, primary health care.

WORD COUNT: 2961 words
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STRENGTHS AND LIMITATIONS OF THIS STUDY

-To the best of our knowledge, it is the first cohort study about the electronic cigarette use
carrying out in general practices in France.

-The trainees’ involvement in the recruitment of patients will probably improve the feasibility
of the study. Thanks to their involvement and enthusiasm, the study will not represent an
excessive workload for their supervisors.

-The study will focus on socioeconomic factors that may determine the use of electronic
cigarettes. It will describe their use based not only on smoking but also on the consumption of
alcohol and cannabis. When relevant, it will also examine this use in subgroups of the French
population. These factors and sub-group analyses have received little attention to date.

-The selection bias will be reduced by the online questionnaire proposed at 12 months.
Furthermore, to minimize loss to follow up, three forms of communications will be used:
letter, e-mail and phone.

-This is a prospective study on a small sample so the sample size of 473 subjects and a 1-year

follow-up period were established for reasons of feasibility. Causal relations can’t be inferred.
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INTRODUCTION

Electronic cigarettes (or e-cigarettes) are battery-operated devices that provide an aerosol for
inhalation that sometimes contains nicotine. Their use is increasing worldwide and mainly
concerns smokers [1-5]. Although their long-term health effects are unknown, their use might
be less harmful than smoking according to experimental studies although this remains to be
confirmed in clinical research studies [6—8].

While the relationship between smoking and electronic cigarette use has been studied several
times, the relationship between electronic cigarette use and socioeconomic factors such as
education level or occupational category are less clear [1, 4, 9—19].

The main reason reported for electronic cigarette use is the desire to stop smoking [9, 11, 14,
16, 18, 20-24]. However, other reasons are sometimes declared, particularly in young adults:
the desire to use a product delivering nicotine but which is less harmful than smoking,
curiosity, the search for a new experience, the lower cost compared to smoking, the feeling of
regulating one’s use, etc.[11, 23-28]. To our knowledge, no prospective studies specifically
focusing on electronic cigarette use among the elderly or people with chronic diseases have
been published, nor have any on electronic cigarette use among people using several products
such as alcohol, tobacco and cannabis.

The Health Barometer study is a repeated French cross-sectional survey carried out over the
phone. Samples were taken among a random representative French population aged 15-75
years. According to this study, 26% of the French population had tried an electronic cigarette
and 6% were current users in 2014 [29]. As in many other countries, electronic cigarettes
were mainly used by smokers and former smokers. According to these authors, the
socioeconomic factors associated with the electronic cigarette use among smokers in France

were: income level, occupational status and socio-professional category [29].
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The main objective of this study is to describe among experimenters of at least one substance
(tobacco, alcohol, cannabis, or electronic cigarette) the factors associated with the evolution
of electronic cigarette use over 12 months: factors associated with the transition from non-use
to experimentation; factors associated with the transition from experimentation to current use;
factors associated with cessation of use. The secondary objective is to describe the factors
associated with experimentation and current use of electronic cigarettes. The third objective is
to describe the frequency of motivations reported for electronic cigarette use and those

associated with the most common motivations.

METHODS AND ANALYSIS
The e-TAC study is a multicenter, prospective, observational cohort study currently that has

been underway for one year in Aquitaine, South-West France.

Recruitment
The recruitment is almost finished and took place from May until October 2015 in eight
general practices. It was performed in two steps: first, recruitment of general practices;

second, recruitment of eligible patients.

Recruitment of general practices

Each general practice trainee in Bordeaux University does an internship in three different GPs
offices for at least six months. An e-mail describing the e-TAC project was sent to all 430
trainees in their second or third year of specialization in Bordeaux University at the beginning
of March 2015. Trainees who intended to do their internship from May to October 2015 and
willing to help recruit patients during this period were invited to contact the first author (SK).

Another author (BG) also talked to the trainees about the e-TAC project during general
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practice courses at the end of March 2015. The trainees’ recruitment is explained in Figure 1.
Fifteen volunteer trainees contacted SK. She selected five of them as e-TAC investigators on
the basis of their motives and internship locations. The steering committee decided that the
study should take place only in two locations per trainee so that they could continue to learn
general practice without being overloaded by the requirements of the study. SK sent the study
protocol by email to trainees and then, she met each of them in individual interviews. She
explained to them the protocol and answered to their requests during this meeting. SK also
organized a meeting with the five trainees and taught them how to explain the study to the
patients. She showed them the various documents for the patients and trained them to inform

patients during a role-play.

At the beginning of March 2015, SK sent an e-mail to all GPs who usually were training
supervisors in general practice in Aquitaine in order to explain the study to them. The e-mail
also informed them that some future trainees would be participating as investigators. After the
meetings between SK and the five selected trainees, she sent a new e-mail to inform the 10
supervisors concerned that their future students were willing to participate. She proposed a
phone conversation to talk about it and obtain their oral agreement. Two training supervisors
of the same trainee refused to participate. In the end, 4 trainees and their 8 training
supervisors in general practice accepted to participate. Patient recruitment was conducted by
these 4 trainees and their 8 supervisors. These 8 private general practices are the investigation

centers of the study.

Recruitment of patients
Eligible patients were then recruited. The target population was patients followed by GPs.
The sample consisted of patients who met the following inclusion criteria: older than 18

years; agree to participate by signing and dating a consent form; must understand French; be
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able to fill in a questionnaire on paper; must attend a consultation in one of the 8§ investigation
centers regardless of the reason for the consultation; must have completed the self-
administered questionnaire for inclusion (totally or partly); must have smoked tobacco or
drunk alcohol or used cannabis or used an electronic cigarette at least once in their lifetime.
Patients under guardianship or trusteeship for property were excluded. Patients seen at home
visits were excluded.

A large poster and flyers announced the study in the waiting rooms of the investigation
centers. The questionnaires were available in the waiting rooms with detailed letters of
information and consent forms. If they requested it, the patients received a full explanation of
the study from the trainees. Each volunteer patient filled in a consent form and a questionnaire

and then put them in two separate boxes in the waiting room.

Data collection

All data were collected on a declarative basis. Baseline data were collected from May to
October 2015 using a self-administered paper questionnaire designed by SK, PC and BG. It
was amended by a specialist in social communication who had validated it in a pilot study.
The design and process for validating the baseline paper questionnaire is shown in an
additional file (see supplementary file 1 online). Before the start of the study, the first author
sent an Excel® file to the students and taught them how to transcribe data collected with the
paper questionnaire. She also checked the quality of data collection and resolved the trainees'

problems by conference call once a month during the study.

Follow-up data will be collected by the same trainees on average 12 months later, from May
to October 2016. A link to an online questionnaire will be sent to all patients who agreed to
give their e-mails for inclusion with Mailchimp®. This questionnaire will be created with

LimeSurvey® software. Reminders will be sent out once a week in the absence of answers.
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After 4 reminders or in the absence of an e-mail address, the follow-up questionnaire will be
sent by post with a postage-paid envelope. In the absence of any answer by e-mail or by post,
patients having given a phone number will be contacted by phone by trainees. They will be
asked to say how they wish to receive the follow-up questionnaire and if they still wish to
participate. If they no longer wish to participate, the reasons for non-participation will be
requested. Trainees will call patients in blind without knowing their characteristics at
baseline. Inclusion and follow-up are illustrated in Figure 2.

Each patient received an identification number at baseline that was written on the
questionnaire and the consent form. Once both forms were in the two separate boxes, the

analysis of baseline data became anonymous.

Outcomes and covariates

The main outcome is the evolution of electronic cigarette use over 12 months. This evolution
will be studied in three ways: transition from non-use to experimented use at 12 months;
transition from experimented use to current use at 12 months; transition from current use to
cessation at 12 months. Experimented use is defined as reporting use at least once in a
lifetime. Current use is defined as reporting ongoing use at the time of the survey, either
occasionally or regularly. Experimentation and current use will be explored through two
binary variables.

Six exposure factors will be studied: 1) demographic factors at baseline such as age
(continuous variable), living in rural or urban area and sex; 2) factors related to smoking, the
use of alcohol or cannabis, collected at baseline and after 12 months (see supplementary file 2
online). Nicotine dependence will be explored by the Cigarette Dependence Scale-5 (CDS-5)
developed by Jean-Francois Etter. It was preferred to the Fagerstrom test for Nicotine

Dependence owing to its better psychometric properties [30-32]. The first three questions of
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the Alcohol Use DIsorders Test (AUDIT) will be used to explore the problematic use of
alcohol [33, 34]. The problematic use of cannabis in the 12 months prior to the survey will be
explored by 5 questions from the Cannabis Abuse Screening Test (CAST). This tool was
developed in 2002 by the “Observatoire Frangais des Drogues et des Toxicomanies”, a
national non-profit public interest group with a scientific mission. Its psychometric properties
have mostly been studied among adolescents [35-37]; 3) socioeconomic factors at baseline
(categorical variables): occupational status, education level, marital status, housing status and
current opinion of one’s own financial situation; 4) presence of chronic diseases at baseline
and at 12 months: migraine, hypertension, diabetes, cardiovascular diseases, sleep disorders,
asthma, other respiratory diseases, cancer; 5) motivations for taking part in the electronic
cigarette experiment, collected at baseline and at 12 months (multiple choice question); 6)
motivations for current electronic cigarette use at baseline at 12 months (multiple choice

question).

Statistical analysis

All estimates will be calculated on the total sample and in sub-group if relevant: young adults
(18-30 years), premenopausal women (18 to 50 years old), the elderly (75 years and more),
people with at least a chronic disease, people who use at least two of the following products:
alcohol, tobacco, cannabis. Simple descriptive statistics will be used to describe each variable
at baseline or 12 months: mean, standard deviation, median for continuous variables; number
and proportion for categorical or binary variables.

Three comparisons will be made to answer the main objective. The first will compare non-
users who will have evolved into experimented users to non-users whose status is unchanged
at 12 months. The second will compare experimented users at baseline who become current

users in 12 months to experimented users whose status is unchanged. The third will compare

10

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

Page 10 of 27

1y6uAdoo Aq pajaalold 1senb Aq 20z ‘6 udy uo /wod fwg uadolwg//:dny wolj papeojumod "9T0Z aunt ST U0 88¥TT0-9T0Z-uadolwa/9eTT 0T Se paysiignd 1siy :uado rINg


http://bmjopen.bmj.com/

Page 11 of 27

©CoOoO~NOUITA,WDNPE

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

BMJ Open

current users at baseline who have stopped their use at 12 months to those whose status is
unchanged.

Three others comparisons will be made to answer the second objective. These comparisons
will be performed at baseline and then at 12 months. First, the experimenters of the electronic
cigarette will be compared with non-users. They will then be compared to current users.
Third, non-users will be compared to current users. In the end, the prevalence of the various
motivations for electronic cigarette use will be estimated for experimentation and then for
current use with their 95% confidence intervals. The factors associated with the most common
motivations for each use will be analyzed.

Univariate and multivariate analyses will also be performed. The Student t-test or the non-
parametric test will be used for univariate analysis of continuous variables. Univariate
comparison of proportions will be performed using the chi-square test. Fisher’s exact test will
be used when the theoretical count in cells is less than 5. Multivariate comparisons will be
performed by modeling with Cox regression for the main objective and logistic regression
with fixed effects for the second objective. Patients with missing data on their electronic
cigarette use at baseline will not be included in the models. Stratified analyses by age, sex or
smoking status will also be carried out if relevant. Significance will be set to .05 and all tests
will be two-tailed.

A strategy of missing data management is planned with multiple imputation. Sensitivity
analyses will be performed to compare the results with complete data and those after multiple

imputation.

Sample size calculation
Since several hypotheses are studied, it was difficult to calculate a minimum sample size. The

relationship between smoking and electronic cigarette will also be analyzed. According to the
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literature, a difference of at least 7.8% could be expected in current electronic cigarette use
between current smokers and non-smokers [29, 38-40]. A sample of at least 280 participants
would detect this difference with a power of 80% power and a = 0.05.

The prevalence of experimentation of electronic cigarette use in studies ranges from 2.7 to
50.6% [15, 41]. The prevalence of use in the last 30 days ranges from 1.2 to 41% [ 15, 20].
According to the Health Barometer study, the prevalence of experimentation and current use

in 2014 were respectively 26% and 6% [29].

It was necessary to include at least 385 participants in the study to estimate the prevalence of
different types of electronic cigarette use with an accuracy of 5% and a confidence level of
95%. Finally, the aim was set for at least 385 subjects at the end of follow-up. Assuming an
attrition rate of 40% between the beginning and the end of the study, at least 539 patients need
to be included by the end of the recruitment stage. We managed to include 473 patients in

October 2015.

Pilot study

A pilot study was conducted in April 2015 for one week in two general practices in Aquitaine
that did not participate in the study. The two trainees in each pilot center explained the project
to patients and asked them to complete the questionnaire as if they were actually going to
participate in the study. Questionnaires, consent forms and information letters were available
in the waiting rooms. At the end of the consultation, the trainees asked the patients to fill in a
new short questionnaire. It assessed the clearness, accuracy and shortness of the information
letter and the first questionnaire with Likert scales ranging from strongly agree to strongly
disagree. The final option allowed patients to make free comments. The patients agreed to

participate in the study (19 participants for 24 proposed questionnaires). The main reason for
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exclusion was the absence of information about guardianship or trusteeship for property.

Minor changes were made to the letters and questionnaire based on this pilot study.

ETHICS AND DISSEMINATION

Each patient gave a written consent before to be included. The study protocol was approved
by the local committee for the protection of persons of Bordeaux University (approval
number: 2015-A00778-41). It was also approved by the National Commission for Data
Processing and Freedoms (approval number: 1838811).

Findings will be introduced in different national or international conferences. We intend to

submit our findings in peer-reviewed journals.
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Figure 1: Flow chart of trainee recruitment in e-TAC study (France).

Figure 2: Data collection in e-TAC study (France).
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Supplementary file 1: design and validation of baseline questionnaire

The baseline questionnaire was initially developed with reference to the literature, particularly
regarding the definitions of experimentation and current use of electronic cigarettes. Some
questions were formulated identically to those already in the Health Barometer 2014 study in
order to have comparable data. The Health Barometer 2014 study is a descriptive cross-
national study which focused in part on the use of electronic cigarettes in the French general
population. The questions about smoking, alcohol use or cannabis use included are provided
by scores validated in primary care: Cigarette dependence scale-5 (CDS-5), Alcohol use
disorders test (AUDIT) and Cannabis abuse screening test (CAST). Questions exploring
socioeconomic factors were chosen with the help of three general practitioners working on the
theme of health social inequalities in France: Drs Claire Rondet, Sophia Chatelard and Alan
Charissou.

The first version of the questionnaire was submitted to the expertise of a specialist in social
communication to assess its comprehensibility. She proposed modifications that were
validated by the steering committee of the study.

Then, the questionnaire was used in a pilot study to assess its feasibility and acceptability to
patients. The pilot study was performed in two general practices in April 2015 for 1 week. It
was described in the article. Further changes were made to the questionnaire, the information
letter and display by the steering committee after this pilot study.

The same process is planned between February and April 2016 for the follow-up

questionnaire.
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Supplementary file 2: Data collected on factors related to smoking, use of alcohol or cannabis

in e-TAC study (France).
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Products studied

Issues

Notices

Smoking

Have you ever tried smoking tobacco
(cigarettes, cigars, pipes, rolling tobacco,
cigarillos, hookah, etc.) at least once in your
life?

Yeso Noano

How old were you when you tried to smoke
tobacco for the first time?

... years

Have you smoked tobacco in the last 30 days?
Yeso Noao

Are you a current smoker (daily or
occasionally)?

No, | have never smoked o

No, I’'m a former smoker O

Yes O

On average, how often do you smoke tobacco?
Everyday o

Less than once /day o

Less than once/week o

Less than once/month o

Please rate your addiction to cigarettes on a
scale of 0-100

I am not addicted to cigarettes at all o

I am extremely addicted to cigarettes=100 O
On average, how many cigarettes do you smoke
per day?

0-5 cigarettes/day O

6-10 cigarettes/day o

11-20 cigarettes/day o

21-29 cigarettes/day O

30 cigarettes/day or more O

Usually, how soon after waking up do you
smoke your first cigarette?

0-5 minutes O

6-15 minutes O

16-30 minutes O

21-29 minutes O

61 minutes or more O

For you, quitting smoking for good would be
Impossible O

Very difficult o

Fairly difficult o

Fairly easy O

Very easy O

Please indicate whether you agree with each of
the following statements: “after a few hours
without smoking, | feel an irresistible urge to
smoke ”

Totally disagree o

Somewhat disagree o

Fairly difficult o

Neither agree nor disagree o

Somewhat agree o

Fully agree o

CDS-5
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Alcohol

Cannabis

Are you using the electronic cigarette while
continuing smoking?

Yes and | mostly use electronic cigarettes as
tobacco O

Yes and | also often use electronic cigarettes as
tobacco O

Yes | smoke more often than using the
electronic cigarette 0

No, | do not use electronic cigarettes o

Do you want to quit smoking?

No o

Yes and [ am trying to stop o

Yes but in the year O

Yes but later 0

I do not know o

How often do you have a drink containing
alcohol (wine, beer, whiskey, vodka, tequila,
etc.)?

Never O

Once a month or less O

Two to four times a month O

Two or three times a week O

Four or more times a week O

How many drinks containing alcohol do you
have on a typical day when you are drinking?
lor2no

3ord4no

S5or60O

7t09 0O

10 or more O

How often do you have six or more drinks on
one occasion?

Never O

Once a month or less o

Monthly o

Weekly o

Daily or almost daily o

Have you been drunk in the last 12 months?
Yeso Nono

Have you ever used cannabis at least once in
your life (hash, marijuana, etc.)?

Yesao Nono

How old were you when you used cannabis for
the first time?

... years

Have you used cannabis in the last 12 months?
Yesao Noano

How many times have you used it in the last 12
months?

... times

Have you smoked cannabis when you were
alone in the last 12 months?

Yesao Nono

Have you had memory problems when you
smoked cannabis in the last 12 months?
Yesao Nono

Have friends or family members told you that
you should reduce or stop your cannabis use in
the last 12 months?

Yeso NonO

AUDIT-C

CAST
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Have you tried to reduce or stop your cannabis
use without succeeding in the last 12 months?
Yeso Noo

Have you had problems because of your
cannabis use (argument, fight, accident, poor
results at school, etc.) in the last 12 months?
Yeso Noo
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STROBE Statement—checklist of items that should be included in reports of observational studies

Item
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract
(b) Provide in the abstract an informative and balanced summary of what was done
and what was found

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported

Obijectives State specific objectives, including any prespecified hypotheses

Methods

Study design Present key elements of study design early in the paper

Setting Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collection

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of
selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of
case ascertainment and control selection. Give the rationale for the choice of cases
and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of
selection of participants
(b) Cohort study—For matched studies, give matching criteria and humber of
exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of
controls per case

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of

measurement assessment (measurement). Describe comparability of assessment methods if there
is more than one group

Bias 9 Describe any efforts to address potential sources of bias

Study size 10 Explain how the study size was arrived at

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable,
describe which groupings were chosen and why

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding

Continued on next page

(b) Describe any methods used to examine subgroups and interactions

(c) Explain how missing data were addressed

(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was
addressed

Cross-sectional study—If applicable, describe analytical methods taking account of
sampling strategy

(e) Describe any sensitivity analyses
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Results
Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible,
examined for eligibility, confirmed eligible, included in the study, completing follow-up, and
analysed
(b) Give reasons for non-participation at each stage
(c) Consider use of a flow diagram
Descriptive 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information
data on exposures and potential confounders

(b) Indicate number of participants with missing data for each variable of interest

(c) Cohort study—Summarise follow-up time (eg, average and total amount)

Outcome data 15*

Cohort study—Report numbers of outcome events or summary measures over time

Case-control study—Report numbers in each exposure category, or summary measures of
exposure

Cross-sectional study—Report numbers of outcome events or summary measures

Main results 16

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their
precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and
why they were included

(b) Report category boundaries when continuous variables were categorized

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful
time period

Other analyses 17

Report other analyses done—eg analyses of subgroups and interactions, and sensitivity
analyses

Discussion

Key results 18  Summarise key results with reference to study objectives

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision.
Discuss both direction and magnitude of any potential bias

Interpretation 20  Give a cautious overall interpretation of results considering objectives, limitations, multiplicity

of analyses, results from similar studies, and other relevant evidence

Generalisability 21

Discuss the generalisability (external validity) of the study results

Other information

Funding 22

Give the source of funding and the role of the funders for the present study and, if applicable,
for the original study on which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and
unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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ABSTRACT

Introduction: While the relationship between electronic cigarette use and smoking has often
been studied, the association between electronic cigarette use and socioeconomic factors has
received less attention. This is a study protocol aiming to describe the relationship between
the consumption of psychoactive products (in particular: smoking) or some socioeconomic
factors and the evolution of the use of electronic cigarette in primary health care over one
year.

Methods and analysis: e-TAC is a prospective multi-site cohort study, including 473 patients
at baseline and carrying out in general practices in the Aquitaine area (France). The volunteer
patients participated in the study regardless of their initial reason for consultation. They filled
out a self-administered questionnaire at baseline and will also do so after 12 months by phone,
email or letter. The study will focus on the factors that explain the experimentation with or the
current use of the electronic cigarette, as well as factors associated with their evolutions over
time using multivariate logistic regression modeling or Cox regression modeling.

Ethics and dissemination: This study received ethical approval from the University of
Bordeaux committee for the protection of persons. It was also approved by the National
Commission for Data Processing and Freedoms. Findings will be submitted for publication in
peer-reviewed journals and we will disseminate them by presentations at national or

international conferences.

KEYWORDS

Electronic cigarette, smoking, socioeconomic factors, cohort study, primary health care.

WORD COUNT: 2990 words
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STRENGTHS AND LIMITATIONS OF THIS STUDY

-To the best of our knowledge, it is the first cohort study about the electronic cigarette use
carrying out in general practices in France.

-The trainees’ involvement in the recruitment of patients will probably improve the feasibility
of the study. Thanks to their involvement and enthusiasm, the study will not represent an
excessive workload for their supervisors.

-The study will focus on socioeconomic factors that may determine the use of electronic
cigarettes. It will describe their use based not only on smoking but also on the consumption of
alcohol and cannabis. When relevant, it will also examine this use in subgroups of the French
population. These factors and sub-group analyses have received little attention to date.

-The selection bias will be reduced by the online questionnaire proposed at 12 months.
Furthermore, to minimize loss to follow up, three forms of communications will be used:
letter, e-mail and phone.

-This is a prospective study on a small sample so the sample size of 473 subjects and a 1-year

follow-up period were established for reasons of feasibility. Causal relations can’t be inferred.
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INTRODUCTION

Electronic cigarettes (or e-cigarettes) are battery-operated devices that provide an aerosol for
inhalation that sometimes contains nicotine. Their use is increasing worldwide and mainly
concerns smokers [1-5]. Although their long-term health effects are unknown, their use might
be less harmful than smoking according to experimental studies although this remains to be
confirmed in clinical research studies [6—8].

While the relationship between smoking and electronic cigarette use has been studied several
times, the relationship between electronic cigarette use and socioeconomic factors such as
education level or occupational category are less clear [1, 4, 9—19].

The main reason reported for electronic cigarette use is the desire to stop smoking [9, 11, 14,
16, 18, 20-24]. However, other reasons are sometimes declared, particularly in young adults:
the desire to use a product delivering nicotine but which is less harmful than smoking,
curiosity, the search for a new experience, the lower cost compared to smoking, the feeling of
regulating one’s use, etc.[11, 23-28]. To our knowledge, no prospective studies specifically
focusing on electronic cigarette use among the elderly or people with chronic diseases have
been published, nor have any on electronic cigarette use among people using several products
such as alcohol, tobacco and cannabis.

The Health Barometer study is a repeated French cross-sectional survey carried out over the
phone. Samples were taken among a random representative French population aged 15-75
years. According to this study, 26% of the French population had tried an electronic cigarette
and 6% were current users in 2014 [29]. As in many other countries, electronic cigarettes
were mainly used by smokers and former smokers. According to these authors, the
socioeconomic factors associated with the electronic cigarette use among smokers in France

were: income level, occupational status and socio-professional category [29].
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The main objective of this study is to describe among experimenters of at least one substance
(tobacco, alcohol, cannabis, or electronic cigarette) the factors associated with the evolution
of electronic cigarette use over 12 months: factors associated with the transition from non-use
to experimentation; factors associated with the transition from experimentation to current use;
factors associated with cessation of use. The secondary objective is to describe the factors
associated with experimentation and current use of electronic cigarettes. The third objective is
to describe the frequency of motivations reported for electronic cigarette use and those

associated with the most common motivations.

METHODS AND ANALYSIS
The e-TAC study is a multicenter, prospective, observational cohort study currently that has

been underway for one year in Aquitaine, South-West France.

Recruitment
The recruitment is almost finished and took place from May until October 2015 in eight
general practices. It was performed in two steps: first, recruitment of general practices;

second, recruitment of eligible patients.

Recruitment of general practices

Each general practice trainee in Bordeaux University does an internship in three different GPs
offices for at least six months. An e-mail describing the e-TAC project was sent to all 430
trainees in their second or third year of specialization in Bordeaux University at the beginning
of March 2015. Trainees who intended to do their internship from May to October 2015 and
willing to help recruit patients during this period were invited to contact the first author (SK).

Another author (BG) also talked to the trainees about the e-TAC project during general
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practice courses at the end of March 2015. The trainees’ recruitment is explained in Figure 1.
Fifteen volunteer trainees contacted SK. She selected five of them as e-TAC research
ambassadors on the basis of their motives and internship locations. The steering committee
decided that the study should take place only in two locations per trainee so that they could
continue to learn general practice without being overloaded by the requirements of the study.
SK sent the study protocol by email to trainees and then, she met each of them in individual
interviews. She explained to them the protocol and answered to their requests during this
meeting. SK also organized a meeting with the five trainees and taught them how to explain
the study to the patients. She showed them the various documents for the patients and trained

them to inform patients during a role-play.

At the beginning of March 2015, SK sent an e-mail to all GPs who usually were training
supervisors in general practice in Aquitaine in order to explain the study to them. The e-mail
also informed them that some future trainees would be participating as research ambassadors.
After the meetings between SK and the five selected trainees, she sent a new e-mail to inform
the 10 supervisors concerned that their future students were willing to participate. She
proposed a phone conversation to talk about it and obtain their oral agreement. Two training
supervisors of the same trainee refused to participate. In the end, 4 trainees and their 8
training supervisors in general practice accepted to participate. Patient recruitment was
conducted by these 4 research ambassadors and their 8 supervisors. These 8 private general

practices are the investigation centers of the study.

Recruitment of patients
Eligible patients were then recruited. The target population was patients followed by GPs.
The sample consisted of patients who met the following inclusion criteria: older than 18

years; agree to participate by signing and dating a consent form; must understand French; be
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able to fill in a questionnaire on paper; must attend a consultation in one of the 8§ investigation
centers regardless of the reason for the consultation; must have completed the self-
administered questionnaire for inclusion (totally or partly); must have smoked tobacco or
drunk alcohol or used cannabis or used an electronic cigarette at least once in their lifetime.
Patients under guardianship or trusteeship for property were excluded. Patients seen at home
visits were excluded.

A large poster and flyers announced the study in the waiting rooms of the investigation
centers. The questionnaires were available in the waiting rooms with detailed letters of
information and consent forms. If they requested it, the patients received a full explanation of
the study from the trainees. Each volunteer patient filled in a consent form and a questionnaire

and then put them in two separate boxes in the waiting room.

Data collection

All data were collected on a declarative basis. Baseline data were collected from May to
October 2015 using a self-administered paper questionnaire designed by SK, PC and BG. It
was amended by a specialist in social communication who had validated it in a pilot study.
The design and process for validating the baseline paper questionnaire is shown in an
additional file (see supplementary file 1 online). Before the start of the study, the first author
sent an Excel® file to the students and taught them how to transcribe data collected with the
paper questionnaire. She also checked the quality of data collection and resolved the trainees'

problems by conference call once a month during the study.

Follow-up data will be collected by the same trainees on average 12 months later, from May
to October 2016. A link to an online questionnaire will be sent to all patients who agreed to
give their e-mails for inclusion with Mailchimp®. This questionnaire will be created with

LimeSurvey® software. Reminders will be sent out once a week in the absence of answers.
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After 4 reminders or in the absence of an e-mail address, the follow-up questionnaire will be
sent by post with a postage-paid envelope. In the absence of any answer by e-mail or by post,
patients having given a phone number will be contacted by phone by trainees. They will be
asked to say how they wish to receive the follow-up questionnaire and if they still wish to
participate. If they no longer wish to participate, the reasons for non-participation will be
requested. Trainees will call patients in blind without knowing their characteristics at
baseline. Inclusion and follow-up are illustrated in Figure 2.

Each patient received an identification number at baseline that was written on the
questionnaire and the consent form. Once both forms were in the two separate boxes, the

analysis of baseline data became anonymous.

Outcomes and covariates

The main outcome is the evolution of electronic cigarette use over 12 months. This evolution
will be studied in three ways: transition from non-use to experimented use at 12 months;
transition from experimented use to current use at 12 months; transition from current use to
cessation at 12 months. Experimented use is defined as reporting use at least once in a
lifetime. Current use is defined as reporting ongoing use at the time of the survey, either
occasionally or regularly. Experimentation and current use will be explored through two
binary variables.

Six exposure factors will be studied: 1) demographic factors at baseline such as age
(continuous variable), living in rural or urban area and sex; 2) factors related to smoking, the
use of alcohol or cannabis, collected at baseline and after 12 months (see supplementary file 2
online). Nicotine dependence will be explored by the Cigarette Dependence Scale-5 (CDS-5)
developed by Jean-Francois Etter. It was preferred to the Fagerstrom test for Nicotine

Dependence owing to its better psychometric properties [30-32]. The first three questions of
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the Alcohol Use DIsorders Test (AUDIT) will be used to explore the problematic use of
alcohol [33, 34]. The problematic use of cannabis in the 12 months prior to the survey will be
explored by 5 questions from the Cannabis Abuse Screening Test (CAST). This tool was
developed in 2002 by the “Observatoire Frangais des Drogues et des Toxicomanies”, a
national non-profit public interest group with a scientific mission. Its psychometric properties
have mostly been studied among adolescents [35-37]; 3) socioeconomic factors at baseline
(categorical variables): occupational status, education level, marital status, housing status and
current opinion of one’s own financial situation; 4) presence of chronic diseases at baseline
and at 12 months: migraine, hypertension, diabetes, cardiovascular diseases, sleep disorders,
asthma, other respiratory diseases, cancer; 5) motivations for taking part in the electronic
cigarette experiment, collected at baseline and at 12 months (multiple choice question); 6)
motivations for current electronic cigarette use at baseline at 12 months (multiple choice

question).

Statistical analysis

All estimates will be calculated on the total sample and in sub-group if relevant: young adults
(18-30 years), premenopausal women (18 to 50 years old), the elderly (75 years and more),
people with at least a chronic disease, people who use at least two of the following products:
alcohol, tobacco, cannabis. Simple descriptive statistics will be used to describe each variable
at baseline or 12 months: mean, standard deviation, median for continuous variables; number
and proportion for categorical or binary variables.

Three comparisons will be made to answer the main objective. The first will compare non-
users who will have evolved into experimented users to non-users whose status is unchanged
at 12 months. The second will compare experimented users at baseline who become current

users in 12 months to experimented users whose status is unchanged. The third will compare

10
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current users at baseline who have stopped their use at 12 months to those whose status is
unchanged.

Three others comparisons will be made to answer the second objective. These comparisons
will be performed at baseline and then at 12 months. First, the experimenters of the electronic
cigarette will be compared with non-users. They will then be compared to current users.
Third, non-users will be compared to current users. In the end, the prevalence of the various
motivations for electronic cigarette use will be estimated for experimentation and then for
current use with their 95% confidence intervals. The factors associated with the most common
motivations for each use will be analyzed.

Univariate and multivariate analyses will also be performed. The Student t-test or the non-
parametric test will be used for univariate analysis of continuous variables. Univariate
comparison of proportions will be performed using the chi-square test. Fisher’s exact test will
be used when the theoretical count in cells is less than 5. Multivariate comparisons will be
performed by modeling with Cox regression for the main objective and logistic regression
with fixed effects for the second objective. Patients with missing data on their electronic
cigarette use at baseline will not be included in the models. Stratified analyses by age, sex or
smoking status will also be carried out if relevant. Significance will be set to .05 and all tests
will be two-tailed.

A strategy of missing data management is planned with multiple imputation. Sensitivity
analyses will be performed to compare the results with complete data and those after multiple

imputation.

Sample size calculation
Since several hypotheses are studied, it was difficult to calculate a minimum sample size. The

relationship between smoking and electronic cigarette will also be analyzed. According to the

11
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literature, a difference of at least 7.8% could be expected in current electronic cigarette use
between current smokers and non-smokers [29, 38-40]. A sample of at least 280 participants
would detect this difference with a power of 80% power and a = 0.05.

The prevalence of experimentation of electronic cigarette use in studies ranges from 2.7 to
50.6% [15, 41]. The prevalence of use in the last 30 days ranges from 1.2 to 41% [ 15, 20].
According to the Health Barometer study, the prevalence of experimentation and current use

in 2014 were respectively 26% and 6% [29].

It was necessary to include at least 385 participants in the study to estimate the prevalence of
different types of electronic cigarette use with an accuracy of 5% and a confidence level of
95%. Finally, the aim was set for at least 385 subjects at the end of follow-up. Assuming an
attrition rate of 40% between the beginning and the end of the study, at least 539 patients need
to be included by the end of the recruitment stage. We managed to include 473 patients in

October 2015.

Pilot study

A pilot study was conducted in April 2015 for one week in two general practices in Aquitaine
that did not participate in the study. The two trainees in each pilot center explained the project
to patients and asked them to complete the questionnaire as if they were actually going to
participate in the study. Questionnaires, consent forms and information letters were available
in the waiting rooms. At the end of the consultation, the trainees asked the patients to fill in a
new short questionnaire. It assessed the clearness, accuracy and shortness of the information
letter and the first questionnaire with Likert scales ranging from strongly agree to strongly
disagree. The final option allowed patients to make free comments. The patients agreed to

participate in the study (19 participants for 24 proposed questionnaires). The main reason for

12
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3 299  exclusion was the absence of information about guardianship or trusteeship for property.
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5 300 Minor changes were made to the letters and questionnaire based on this pilot study.
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FIGURES LEGENDS:

Figure 1: Flow chart of trainee recruitment in e-TAC study (France).
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Figure 2: Data collection in e-TAC study (France).
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Figure 1: Flow chart of trainee recruitment in e-TAC study (France).
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Supplementary file 1: design and validation of baseline questionnaire

The baseline questionnaire was initially developed with reference to the literature, particularly
regarding the definitions of experimentation and current use of electronic cigarettes. Some
questions were formulated identically to those already in the Health Barometer 2014 study in
order to have comparable data. The Health Barometer 2014 study is a descriptive cross-
national study which focused in part on the use of electronic cigarettes in the French general
population. The questions about smoking, alcohol use or cannabis use included are provided
by scores validated in primary care: Cigarette dependence scale-5 (CDS-5), Alcohol use
disorders test (AUDIT) and Cannabis abuse screening test (CAST). Questions exploring
socioeconomic factors were chosen with the help of three general practitioners working on the
theme of health social inequalities in France: Drs Claire Rondet, Sophia Chatelard and Alan
Charissou.

The first version of the questionnaire was submitted to the expertise of a specialist in social
communication to assess its comprehensibility. She proposed modifications that were
validated by the steering committee of the study.

Then, the questionnaire was used in a pilot study to assess its feasibility and acceptability to
patients. The pilot study was performed in two general practices in April 2015 for 1 week. It
was described in the article. Further changes were made to the questionnaire, the information
letter and display by the steering committee after this pilot study.

The same process is planned between February and April 2016 for the follow-up

questionnaire.
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Supplementary file 2: Data collected on factors related to smoking, use of alcohol or cannabis

in e-TAC study (France).
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Products studied

Issues

Notices

Smoking

Have you ever tried smoking tobacco
(cigarettes, cigars, pipes, rolling tobacco,
cigarillos, hookah, etc.) at least once in your
life?

Yeso Noano

How old were you when you tried to smoke
tobacco for the first time?

... years

Have you smoked tobacco in the last 30 days?
Yeso Noao

Are you a current smoker (daily or
occasionally)?

No, | have never smoked o

No, I’'m a former smoker O

Yes O

On average, how often do you smoke tobacco?
Everyday o

Less than once /day o

Less than once/week o

Less than once/month o

Please rate your addiction to cigarettes on a
scale of 0-100

I am not addicted to cigarettes at all o

I am extremely addicted to cigarettes=100 O
On average, how many cigarettes do you smoke
per day?

0-5 cigarettes/day O

6-10 cigarettes/day o

11-20 cigarettes/day o

21-29 cigarettes/day O

30 cigarettes/day or more O

Usually, how soon after waking up do you
smoke your first cigarette?

0-5 minutes O

6-15 minutes O

16-30 minutes O

21-29 minutes O

61 minutes or more O

For you, quitting smoking for good would be
Impossible O

Very difficult o

Fairly difficult o

Fairly easy O

Very easy O

Please indicate whether you agree with each of
the following statements: “after a few hours
without smoking, | feel an irresistible urge to
smoke ”

Totally disagree o

Somewhat disagree o

Fairly difficult o

Neither agree nor disagree o

Somewhat agree o

Fully agree o

CDS-5
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Alcohol

Cannabis

Are you using the electronic cigarette while
continuing smoking?

Yes and | mostly use electronic cigarettes as
tobacco O

Yes and | also often use electronic cigarettes as
tobacco O

Yes | smoke more often than using the
electronic cigarette 0

No, | do not use electronic cigarettes o

Do you want to quit smoking?

No o

Yes and [ am trying to stop o

Yes but in the year O

Yes but later 0

I do not know o

How often do you have a drink containing
alcohol (wine, beer, whiskey, vodka, tequila,
etc.)?

Never O

Once a month or less O

Two to four times a month O

Two or three times a week O

Four or more times a week O

How many drinks containing alcohol do you
have on a typical day when you are drinking?
lor2no

3ord4no

S5or60O

7t09 0O

10 or more O

How often do you have six or more drinks on
one occasion?

Never O

Once a month or less o

Monthly o

Weekly o

Daily or almost daily o

Have you been drunk in the last 12 months?
Yeso Nono

Have you ever used cannabis at least once in
your life (hash, marijuana, etc.)?

Yesao Nono

How old were you when you used cannabis for
the first time?

... years

Have you used cannabis in the last 12 months?
Yesao Noano

How many times have you used it in the last 12
months?

... times

Have you smoked cannabis when you were
alone in the last 12 months?

Yesao Nono

Have you had memory problems when you
smoked cannabis in the last 12 months?
Yesao Nono

Have friends or family members told you that
you should reduce or stop your cannabis use in
the last 12 months?

Yeso NonO

AUDIT-C

CAST
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Have you tried to reduce or stop your cannabis
use without succeeding in the last 12 months?
Yeso Noo

Have you had problems because of your
cannabis use (argument, fight, accident, poor
results at school, etc.) in the last 12 months?
Yeso Noo
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STROBE Statement—checklist of items that should be included in reports of observational studies

Item
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract
(b) Provide in the abstract an informative and balanced summary of what was done
and what was found

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported

Obijectives State specific objectives, including any prespecified hypotheses

Methods

Study design Present key elements of study design early in the paper

Setting Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collection

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of
selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of
case ascertainment and control selection. Give the rationale for the choice of cases
and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of
selection of participants
(b) Cohort study—For matched studies, give matching criteria and humber of
exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of
controls per case

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of

measurement assessment (measurement). Describe comparability of assessment methods if there
is more than one group

Bias 9 Describe any efforts to address potential sources of bias

Study size 10 Explain how the study size was arrived at

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable,
describe which groupings were chosen and why

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding

Continued on next page

(b) Describe any methods used to examine subgroups and interactions

(c) Explain how missing data were addressed

(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was
addressed

Cross-sectional study—If applicable, describe analytical methods taking account of
sampling strategy

(e) Describe any sensitivity analyses
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Results
Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible,
examined for eligibility, confirmed eligible, included in the study, completing follow-up, and
analysed
(b) Give reasons for non-participation at each stage
(c) Consider use of a flow diagram
Descriptive 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information
data on exposures and potential confounders

(b) Indicate number of participants with missing data for each variable of interest

(c) Cohort study—Summarise follow-up time (eg, average and total amount)

Outcome data 15*

Cohort study—Report numbers of outcome events or summary measures over time

Case-control study—Report numbers in each exposure category, or summary measures of
exposure

Cross-sectional study—Report numbers of outcome events or summary measures

Main results 16

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their
precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and
why they were included

(b) Report category boundaries when continuous variables were categorized

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful
time period

Other analyses 17

Report other analyses done—eg analyses of subgroups and interactions, and sensitivity
analyses

Discussion

Key results 18  Summarise key results with reference to study objectives

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision.
Discuss both direction and magnitude of any potential bias

Interpretation 20  Give a cautious overall interpretation of results considering objectives, limitations, multiplicity

of analyses, results from similar studies, and other relevant evidence

Generalisability 21

Discuss the generalisability (external validity) of the study results

Other information

Funding 22

Give the source of funding and the role of the funders for the present study and, if applicable,
for the original study on which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and
unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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