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Abstract: To tailor and predict the outcomes of smoking cessation treatment, it is essential to identify
the nature of motivation, as it is the basis for long-term change in healthy behaviors according to
self-determination theory (SDT). The purpose of this study is to examine the psychometric properties
of the French Smoking Cessation Motivation Scale (F-SCMS). The factorial structure and the psycho-
metric properties were assessed with French-speaking users who had started a 9-step preparation
program through a mobile app for smoking cessation (n = 13,044). The results of the present study
confirmed content validity (CFI = 0.905, SRMR = 0.045, RMSEA = 0.087) and good internal consistency
(α = 0.86, ωh = 0.7, ωt = 0.89) with CFA. The convergent validity was very small, but there were
highly significant positive correlations between the willingness and readiness to quit with integrated
and intrinsic subscales (rs = 0.25–0.37, p < 0.001). The amotivation subscale significantly had no
correlation with any degree of willingness (r = 0.01, p < 0.001), ability (r = 0.01, p < 0.001), and
readiness to quit (r = 0.02, p < 0.001). This scale facilitates future research regarding the nature of
motivation to quit smoking in the French-speaking population.

Keywords: self-determination theory; motivation; smoking cessation; scale validation; e-health;
mobile app treatment

1. Introduction

Smoking cessation has long been a global public health priority, as tobacco use is
attributed with several negative consequences for health and life quality [1]. Addressing
smoking cessation through tobacco use surveillance and prevention policies (i.e., increase
in bans and restrictions on public places, cigarettes pack prices, and proper therapeutical
interventions) has contributed to a drastic reduction in tobacco consumption [2]. In France,
tobacco consumption has significantly decreased in the general population between 2016,
when 29.4% of citizens smoked, and 2020, when 25.5% of citizens smoked. The challenge
ahead is to help those who are marginalized due to social inequalities [2]. Engagement with
mobile applications would allow for them to have accessibility to care and information,
and the possibility of transposing several proven effective therapeutic principles, thus
increasing long-term abstinence [3,4].

Motivation is a concept that has been widely studied by different approaches as a key
determinant of the engagement in a change process, and long-term behavioral changes [5].
In the context of smoking cessation in France, motivation was assessed by identifying: the
stage of change according to Prochaska and DiClemente’s theory of change [6], the intensity
of motivation (insufficient or high) with the Q-MAT scale [7], and with commonly used and
comparable measures such as the identification of the reasons to change (health, family) [8],
and the assessment of the willingness, ability, and readiness to change—commonly known
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as the WAR measures [9]. The 1990 Reasons for Quitting Questionnaire (RFQ) no longer
has construct validity and was not available in French [10]. To date, there is no valid French
measure based on self-determination theory (SDT) that determines the nature of motivation
that drives smoking cessation.

The SDT framework bridges two other theories that seek to explain the direction
that drives an action: humanistic and behavioral theory [11]. Vallerand explains that “all
individuals have an innate or natural tendency to develop an increasingly elaborate and
unified self, but the context in which the individual evolves may support or restrict the
attempt to master and integrate experiences into a coherent self. Therefore, the degree of
self-determination that initiates change and sustains it over time depends on the nature of
the motivation, whether it is internal or contextual”. In other words, behavioral changes
such as quitting smoking are not simply a dichotomous state of going from smoker to
nonsmoker. This is, above all, an appropriation process of the new behavior and the
adaptation of an appropriate environment that leads to the development of a unified
version of the self. This process is defined as internalization: the new behavior is no longer
driven by controlled motivation, but into an autonomous motivation [12].

The commitment, persistence, or performance of behavioral change can be explained
in terms of the degree of internalization, which can range from none (amotivation) to
completely internalized (intrinsic motivation) [5]. According to the literature, the more
internalized the motivation is, the better the commitment to the change process, its long-
term outcome, and general well-being [12]. SDT-based interventions seek to facilitate
internalization through autonomous motivation and a sense of competence [13].

To identify the factors that favor behavioral change through new digital interventions,
it is important to assess each user’s baseline level of internalization. SDT proposes six moti-
vation constructs: amotivation, external, introjected, identified, integrated, and intrinsic
motivation [5]. Amotivation (Amot) consists of the lack of intention to act or act passively.
External (Exter) regulation is based on operant behaviorism in which a behavior is main-
tained only under an external contingency (reward or punishment), whereas introjected
(Introj) regulation is under an internal contingency (boosting self-worth, and avoiding
guilt and shame). When the individual is personally invested by accepting the value and
importance of the behavior, it is regulated via identification (Inden). Engagement with the
behavior lies with achieving a goal because it is perceived to be worthwhile. Integrated
(Inter) regulation is the more autonomous type of extrinsic motivation that implies that the
new behavior is no longer perceived as a goal to be achieved, but is a result of the harmony
of deeply held values and beliefs. Lastly, intrinsic (Intris) fulfillment regulation is the most
autonomous motivation, which means that the individual has internalized the value of
their actions and drives satisfaction in the new behavior itself. Intrinsic motivation has
three subcategories: motivation to know, to experience stimulation, and to accomplish [14].

As mentioned above, no French-language questionnaire exists that assesses each type
of motivation proposed by SDT in the context of smoking cessation. Existing scales mea-
suring the substance withdrawal treatment only include four of the six factors of the SDT
framework, leaving behind the former intrinsic motivation construct. The Reasons for Quit-
ting Smoking (RFQ) from 1990 leads to a four-factor model with two intrinsic dimensions
(concerns about health and desire for self-control) and two extrinsic dimensions (immediate
reinforcement and social influence) [15]. The Treatment Motivation Questionnaire (TMQ)
scale that assesses engagement in alcohol withdrawal treatment resulted in a four-factor
model: internal motivation (11 items), interpersonal help seeking (6 items), confidence
in treatment (3 items), and external motivation (4 items) [16]. The most recent study, in
2007, of the treatment self-regulation questionnaire (TSRQ) also resulted in a four-factor
model: autonomous (6 items), introjection (2 items), external (4 items), and amotivation
(3 items) [13].

The aim of this study is to develop a French scale that assesses the nature of motivation
according to the SDT framework for smoking cessation.
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2. Materials and Methods
2.1. Scale Development

The F-SCMS builds on previous work on other intrinsic and extrinsic motivation scales
for engagement in general behaviors (Guay, Blanchard, Vallerand, 1997–2003), various
health behaviors [13], work, sports [14,17], therapy [9,18], and substance abstinence [13,16].

2.1.1. Phase 1. Defining the Items

During the first stage of development of the F-SCMS scale, all items of each of the
questionnaires mentioned above were listed with their respective validation coefficient.
To be consistent with the SDT framework and the psychometric proprieties of other SDT
scales, we assessed each motivation construct with three items and a 5-point scale ranging
from “strongly agree” to “strongly disagree”.

An initial filtering was carried out based on the wording of each item (initiation
vs. abandonment of a behavior). Indeed, most of the scales assess the motivation to
perform a proactive behavior, whereas quitting smoking is a restrictive act. The second
filter was performed based on the respective validation coefficients of each item of the
scales presented above.

2.1.2. Phase 2. Pilot Testing

A first pretest was conducted with the Typeform platform, and 60 French-speaking
adults recruited via social networks. It included the F-SCMS scale and five other questions
presented as follows: Are you currently in the process of changing your smoking behavior?
How old were you when you started smoking? How old are you today? What gender do
you identify with? How many cigarettes do you smoke per day?

According to Cronbach’s alpha, our first version did not have good internal consistency
(0.57). The correlation between items was modest within the types of motivation except for
intrinsic motivation.

2.1.3. Phase 3. Item Modification

The 6 items that were poorly correlated with their assigned factor in the confirmatory
factor analysis were reformulated. To reformulate the three amotivation items, interviews
were conducted with two individuals who were currently not interested in quitting smoking.
For the external item, the focus was instead on gaining time to perform another activity.
For the item of introjected motivation, instead of saying only “because I feel guilty”, the
item was rephrased into “I feel guilty when I do nothing to resolve my problems”. For the
item of integrated motivation, instead of saying only “I want to improve my lifestyle”, the
item was rephrased into “I choose to take better care of myself and my health”.

The Levesque and Boisvert scales were principally used as inspiration for the construc-
tion of this scale [13,18].

2.1.4. Phase 4. Administration of the Final Version of the F-SCMS Scale

The questionnaire was administered to 15,210 French-speaking adults initiating a
9-step smoking cessation preparation program using a mobile app. Each step of the
preparation program was composed of different activities on the basis of effective CBT
techniques [19]. Once each activity is completed, the user has instant access to the next one.
In Step 0, the objective is to increase awareness of one’s own values and motivations when
committing to a change process (smoking cessation); this step is called “Defining what is
important”. To this end, the F-SCMS was administered along with two other motivation
measures: motives to quit and motivation level.

Users agreed to the terms and conditions regarding the use of their data for research
purposes after downloading the mobile app, creating their account, and initiating a 9-step
smoking cessation preparation program. The users could sign out of this agreement at any
time with a simple email. The application does not require the gathering of demographic
data for its proper function; therefore, in compliance with the current regulations for the
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user’s privacy protection, these data were not collected. The validation of the F-SCMS
scale is part of a prospective study that aims to identify the determinants of mobile app
use for smoking cessation in French users. The study protocol was validated by the local
French ethics committee on 25 March 2021. This study is also in accordance with the ethical
principles of the Declaration of Helsinki.

2.2. Measures
2.2.1. Motivation

Three self-reported metrics of motivation were measured: motives to quit, motivational
nature, and motivational level.

Motives to Quit

Motives to quit is the first measure, assessed by the following statement: My main
raison to quit smoking is.... After this statement, users were asked to choose one of the five
reason to quit: health, wellbeing, economy, family, and baby project. These options were in
line with two reviews on the reasons to quit smoking [8,19,20].

French Smoking Cessation Motivation Scale (F-SCMS)

The scale was presented as part of a program for smoking cessation via a mobile app
(Appendix A). After completing the scale, participants received personalized feedback
based on the subcategory’s motivation to which they scored the highest. There were
three steps to determining what should be displayed as feedback. First, we computed the
average of each motivation (Amot, Ext, etc.). Second, we grouped each motivation into
two categories. The first category (Cat1) was composed of the three most extrinsic forms
of regulation: amotivation, external motivation, and introjected motivation. The second
category (Cat2) was composed of the most internal motivations: identified, integrated, and
intrinsic. The third step was the comparison of the average between the two categories
(Cat1 and Cat2). On the basis of this result, the most valued category (Cat1 or Cat2) or
the category closest to the internalized regulation (if there were equal scores within each
category) was chosen. If the two categories (Cat1 and Cat2) had equal scores, so-called
“mixed” feedback was proposed.

Motivational Level

The motivational level was assessed through a visual analog scale of three questions
measuring the willingness, ability, and readiness to quit (WAR Scale). Users could move
the cue from 1 (the minimal score) to 10 (the highest) for each of the following questions:
“To what extent this change is a priority for you right now?”, “To what extent are you
confident in your ability to change right now?”, and “To what extent do you feel ready to
take action”?

2.2.2. Engagement

The drop-out measure allows for a more objective trend to engage in the smoking ces-
sation preparation program. User engagement was assessed through an event assessment
of the program completion rate and the interstep completion rate. The interstep completion
rate is the proportion of users who moved from the last activity of the initial step (S0) to the
next one (S1). The program completion rate was defined by the proportion of users who
completed the program from first use (S0) to the final inapp activity (S8) that went from the
preparation phase to the action phase by defining a quit date.

2.3. Statistical Analysis

After performing routine descriptive statistics, we ran confirmatory factor analysis
with the required sample size [20]. The six natures of motivation were considered to be
latent factors, and the items related to each nature were their respective observed variables.
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We investigated common-fit indices (CFI, SRMR, RMSEA) to confirm the adequacy of the
proposed factorial structure to the collected data [21].

The internal consistency of the scale was analyzed using Cronbach’s alpha as well
as total, hierarchical and asymptotic Omega (a coefficient higher than 0.7 was considered
to be acceptable) [22] Lastly, concurrent validity with the WAR scale was checked using
Bravais–Pearson’s correlation. The analyses were performed with RStudio 1.4.1106 [23],
and the Lavaan package [24].

3. Results

Between 16 August and 31 December 2021, 15,210 users started the program, of which
85% (n = 13,044) completed the motivational scale, the assessment of the main reasons
to quit, and the motivational level to quit smoking. Table 1 shows the main reasons to
quit by participants’ motivation towards smoking cessation. Overall, the main reasons to
quit smoking were chosen in the following order: health (45%), money (23%), wellbeing
(20%), family (7%) and child project (5%). Participants’ main motivation towards smoking
cessation was intrinsic (58%), the most internalized. Each reason to quit had a prominent
type of motivation. For health: introjected (51%) and mixed (50%); for money: amotivation
(42%); for wellbeing: identified and intrinsic (22% each); for family: external (18%); and for
child project (amotivation—10%).

Table 1. Summary of the frequency of main reasons for quitting by motivation towards
smoking cessation.

Motivation Type Reasons for Quitting (%, n)

Full Sample Health Money Well-Being Family Child Project

n % n % n % n % n % n %

Amot 264 2 74 28 111 42 36 14 16 6 27 10

Exter 1057 7 366 35 336 32 112 16 187 18 56 5

Introj 295 2 151 51 36 12 42 14 45 15 21 7

Ident 3814 24 1697 44 893 23 839 22 192 5 193 5

Integ 560 4 249 44 114 20 79 14 87 16 31 6

Intrin 8756 58 4014 46 1917 22 1895 22 537 6 393 4

Mixed 464 3 230 50 94 20 76 16 39 8 25 5

Total 15,210 6781 45 3501 23 3079 20 1103 7 746 5

Amot = amotivation; Exter = external; Introj = introjected; Ident = identified; Integ = integrated; Intrin = intrinsic.

3.1. Psychometric Proprieties of the Final Version of the F-SCMS Scale
3.1.1. Factorial Validity

We tested a model with three factors: amotivation (manifested by the three amotiva-
tion items), extrinsic motivation (manifested by the external, introjected, identified, and
integrated motivation items), and intrinsic motivation (manifested by the three intrinsic
motivation items). The CFA of this alternative model was CFI = 0.801, SRMR = 0.06,
RMSEA = 0.087. The 6-factor model was more adapted with good-fit indices (CFI = 0.905,
SRMR = 0.045, RMSEA = 0.064 CI 0.063–0.065). Figure 1 demonstrates that each of the
18 items significantly regressed on their respective latent factors with estimated ranges
from 0.17 to 0.77 (all, p < 0.0000).
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Figure 1. Confirmatory factor analysis of the six-factor structure of the French Smoking Cessation
Motivation Scale (F-SCMS). Standarized solution; n = 13,044). All items were significantly regressed
on their respective latent factors; p < 0.0000. Amot = amotivation; Exter = external; Introj = introjected;
Ident = identified; Integ = integrated; Intrin = intrinsic.

3.1.2. Internal Consistency

The internal consistency of the scale was good according to Cronbach’s alpha (α = 0.86)
and according to total (ωt = 0.89), hierarchical (ωh = 0.7) and h asymptotic (ω = 0.79) Omega.
As shown in Table 2, these coefficients demonstrate acceptable internal consistency and
support the reliability of the six motivation subscales (Amot = 0.80; Exter = 0.74; Introj = 0.74;
Ident = 0.74; Iteng = 0.74; Integrated 0.78; Intrins = 0.73).
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Table 2. Alpha coefficients (diagonal) and Pearson correlations (lower triangle) between subscales of
the final version of F-SCMS scale.

Subscales Amot Exter Introj Ident Iteng Intrins

Amot 0.80

Exter 0.27 0.74

Introj 0.23 0.54 * 0.74

Ident 0.32 0.43 * 0.35 0.74

Integ 0.25 0.41 0.31 0.67 ** 0.78

Intrin 0.32 0.46 0.32 0.60 * 0.65 * 0.73
Amot = amotivation; Exter = external; Introj = introjected; Ident = identified; Integ = integrated; Intrin = intrinsic.
* p < 0.05, ** p < 0.001.

3.1.3. Convergent Validity

Convergent validity was assessed with Pearson correlation analyses performed be-
tween the six subscales of the F-SCMS and the three items of the WAR scale. Table 3 shows
generally very small but highly significant positive correlations among the willingness,
ability, and readiness to quit with each subscale. Willingness to quit had small but signifi-
cant positive correlation with identified (r = 0.39, p < 0.001), integrated (r = 0.37, p < 0.001),
and intrinsic (r = 0.32, p < 0.001) regulation. Readiness to quit had small but significant
positive correlation with integrated (r = 0.27, p < 0.001), and intrinsic (r = 0.25, p < 0.001)
regulation. The amotivation subscale significantly had no correlation with any degree of
willingness (r = 0.01, p < 0.001), ability (r = 0.01, p < 0.001) and readiness to quit (r = 0.02,
p < 0.001).

Table 3. Pearson correlations coefficients between subscales of the final version of F-SCMS scale and
willingness, ability, and readiness to quit.

Sample Subscales Scores

n = 15,211 Mean (SD) Amot Exter Introj Ident Iteng Intrins

Willingness 7.2 (0.7) 0.07 ** 0.24 ** 0.19 ** 0.39 ** 0.37 ** 0.32 **

Ability 5.4 (0.7) 0.01 ** 0.07 0.01 ** 0.1 ** 0.15 ** 0.16 **

Readiness 6.5 (0.54) 0.02 * 0.18 ** 0.18 ** 0.09 ** 0.27 ** 0.25 **

Amot = amotivation; Exter = external; Introj = introjected; Ident = identified; Integ = integrated; Intrins = intrinsic.
* p < 0.05, ** p < 0.001.

3.1.4. Concurrent Validity

Among the 15,211 users who filled in the motivation questionnaire, 5134 (34%) did not
start the next step (S1) of the program. There was no clear trend as per dropout after the first
step (S1) depending on the motivation’s nature. The interstep dropout rates per motivation
(S1) were as follows: amotivation (n = 92, 35%), external (n = 371, 35%), introjected (n= 100,
34%), identified (n = 1218, 32%), integrated (n = 204, 36%), intrinsic (n = 2957, 34%), and
mixed (n = 192, 41%). The program drop-out rate was extremely high ( n = 13,910, 91.5%)
with no significant variations by internalized degree: amotivation (n = 242, 91.7%), external
(n = 969 = 91, 7%), introjected (n = 274, 92.9%), identified (n= 3459, 90.7%), integrated
(n = 516, 92.1%), intrinsic (n = 8015, 91.5%), and mixed (n = 435, 93.8%).

4. Discussion

Understanding motivational dynamics in smoking cessation is an important step in
designing interventions to improve the engagement and effectiveness of the change process.

The aim of this paper was to develop a conceptually grounded measure based on
self-determination theory (SDT) and examine the psychometric properties of the French
Smoking Cessation Motivation Scale (F-SCMS). This scale was developed on the basis
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of other scales that measure the SDT framework in different domains, such as general
substance use [13,16], treatment acceptance [9,18], and even scales that were not directly
linked with substance consumption but have already considered the construct validity of
internal motivation [14,17].

Consistent with previous work [9] and the hypothesis derived from the SDT mo-
tivation framework [5], internalized oriented participants were associated with greater
readiness and willingness to quit smoking. Negative correlation would be expected be-
tween amotivation regulation and the WAR measure under the hypothesis that those with
higher motivational regulation would be less ready, confident, and willing to quit smoking.
On the contrary, the analysis showed that there was no correlation between these variables.
These results can be explained by the presentation of each measure. The WAR scale is a
visual analogical scale (VAS) composed by three direct questions of which the responses
are likely to suffer from social desirability bias, whereas the result of the F-SCMS has a
more complex scoring system.

The results of the present study confirm, through CFA, the convergent and internal
validity of the F-SCMS with a six-factor structure representing the continuum of different
motivations underlying the subscales of self-determination theory.

McCaul’s review of the main reasons to quit smoking highlighted the most important
reasons: health (44–57%), social concerns (15–17%), and costs (12.5–14%). Each reason could
be defined by other concepts. Health was related with health issues, whether they were
actual or future concerns, illness in the social environment, or the willingness to feel better
physically. Social concern was linked with social or familial pressure, or pregnancy [8]. The
main reasons to quit in our sample were distributed as follows: health or wellbeing (65%),
cost (23%), and family or child project (12%). In any case, according to self-determination
theory, each reason for quitting smoking can be motivated by different types of regulation.
This is illustrated by our results: those who chose wellbeing were mainly motivated
by identified and intrinsic regulation, which means quitting smoking is perceived to be
worthwhile and aligned with the deepest values of the person. Conversely, participants
who chose health most often were those who were motivated by introjected regulation
(avoiding guilt and shame). Family was the reason chosen by most of the participants with
external regulation. They would like to earn time and money, and to be a source of pride
within their families. When it comes to users who chose money and a child project as their
primary reason, the main motivation regulation was the least internalized (amotivation).

Most studies have based their analyses on the assumption that health and well-
being are part of more internal motivation [8]. However, according to our results, health
is more linked to external regulation, while wellbeing is linked to internal regulation.
These findings could partially explain why the main reason to quit was not systematically
associated with quitting attempts and successful abstinence [8]. On the one hand, fear
or worry may explain the desire to quit smoking, while on the other hand, realizing the
benefit of abstinence explains the long-term change. Hence, fear-based programs tend to
be less effective compared to those that stress the abstinence benefits and recognize small
accomplishments [25].

On the basis of the SDT motivation framework, participants with more internalized
regulation are more committed and persistent, and thus efficient in behavioral change [5].
As participants’ main motivation towards smoking cessation was intrinsic (58%) followed
by identified regulation (24%), the lowest dropout after the first use of the mobile app (S0)
and the end of the preparation program (S8) was expected from them. However, there is no
clear trend of abandonment depending on the internalization degree of smoking cessation,
and thus no concurrent validity. These results can be explained by the online intervention
and the high dropout rate after the first use of the health-enhancing apps (43%) [26]. In
addition, traditional smoking cessation interventions have dropout rates ranging from
10.8% to 77% [27].
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Limits and Future Directions

To ensure generalizability to other samples and context, this scale needs further study.
Factor structures can differ across racial or ethnic samples in theoretically meaningful ways
and the context in which the scale could be presented [28]. For this matter, psychometric
studies remain an important part of research in the testing of psychological theories. The
F-SCMS scale should be validated with a nonvirtual sample and include sociodemographic
characteristics such as smoking history and measures of global motivation to change. For
example, dependency severity was related to introjected regulation, where higher severity
of guilt and shame drive treatment seeking [9]. To assess the predictive validity, it is also
important to measure the relationship between the long-term abstinence rate and each
motivation of the continuum of the SDT framework. These limitations will be addressed in
a prospective study that has been validated by a French ethics committee (southeast), and
allows for the collection of personal and health data [29].

As mentioned before, internalization is linked with successful withdrawal [18]. The
question that remains to be answered is: to what extent can mobile apps enhance the core
elements of the internalization process (autonomy, competence, and relatedness) in the
context of smoking cessation?

For instance, studies showed that gamified mobile apps increase feelings of self-
efficacy (i.e., the individual’s belief in their capacity to stop smoking) [30]. There are
different game-based functionalities used as feedback of success or progress, goal setting
(unlock badges, levels, or challenges), and social feedback [31] that positively reinforces
engagement with the mobile app and the change process [25].

On the basis of the principles of positive or negative conditioning, it remains to be
seen how the use of gamification within a mobile application could compromise autonomy
since, on the one hand, rewards or punishments are external reinforcement. However, on
the other hand, autonomy can be increased by supporting users’ initiatives, providing them
with relevant information, and minimizing the feeling of pressure during the use of the
mobile application.

Competence is a sense of mastery, and the ability to succeed and fulfillment [5]. This
can be achieved by providing optimal challenges and offering success feedback focused on
the user’s internal control and opportunities for growth. Autonomy and competence are
associated with changes in tabaco use and long-term tabaco abstinence for adults [15,32].
The sense of belonging and connectedness could be enhanced through the social features
offered by some mobile applications, facilitating the search for social validation when
experiencing difficulties at the time of change, and facilitating the sharing of support from
people who have managed to sustain such change.

5. Conclusions

Despite some limitations and unexpected findings, this was the first study to assess the
degree of smoking cessation internalization in a large sample of French-speaking smokers
who had enrolled in a preparation program using a mobile application. The F-SCMS shows
consistent results with SDT framework and convergent validity.

The sole purpose of the study was the validation of the F-SCMS. After its validation,
the F-SCMS was translated into Spanish and English as part of the smoking cessation prepa-
ration program offered by the mobile app Kwit SAS. The entire program was translated into
the two languages by an official translator. In the hope that they will be used for research
purposes and in future clinical settings, these versions are shared supplementary materials.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ejihpe12080082/s1, Table S1: The Spanish version of the Smoking
Cessation Motivation Scale; Table S2: English version of the Smoking Cessation Motivation Scale.
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Appendix A

Table A1. French version of the Smoking Motivation Scale.

Lisez Attentivement Chacun des éléments Suivants. Indiquez dans Quelle Mesure Ils
Correspondent à Votre état D’esprit Actuel. 1-pas du Tout D’accord à 5 Tout à Fait D’accord

Scale

1 2 3 4 5

Amot1 Je me demande si c’est le bon moment pour changer.

Ext1 Je préfère utiliser mon argent pour en profiter avec mes proches.

Intro1 Mes proches font pression sur moi pour que je change

Ident1 Je veux améliorer d’autres aspects de ma vie.

Integ1 Je veux vivre en accord avec mes principes les plus profonds.

Intrin1 Je suis satisfait quand je fais un pas vers le changement.

Amot2 J’ai d’autres priorités.

Ext2 Je veux que mes proches soient fiers de moi

Intro2 Je veux soulager les soucis que mes proches se font pour moi.

Ident2 J’aimerais apporter des changements à ma situation actuelle.

Integ2 Je veux améliorer mon mode/style de vie.

Intrin2 Je trouve plaisante l’idée de mieux me connaître moi-même.

Amot3 J’ai besoin d’un projet concret pour me motiver à changer.

Ext3 Je veux avoir plus de temps à consacrer à mes proches.

Intro3 Je me sentirais coupable de ne rien faire pour apporter des solutions à mes problèmes.

Ident3 Cela m’aiderait à atteindre d’autres objectifs.

Integ3 Je choisis de prendre plus soin de moi et de ma santé.

Intrin3 Je trouve intéressant d’apprendre que je peux m’améliorer.

The French smoking cessation motivation scale is validated by Luz Bustamante and Pr. Lucia Romo (2020) as part
of a 9-step preparation program proposed by Kwit SAS.



Eur. J. Investig. Health Psychol. Educ. 2022, 12 1189

References
1. World Health Organization. WHO Report on the Global Tobacco Epidemic, 2017: Monitoring Tobacco Use and Prevention Policies; World

Health Organization: Geneva, Switzerland, 2017; p. 135.
2. Pasquereau, A.; Andler, R.; Guignard, R.; Soullier, N.; Gautier, A.; Richard, J.; Nguyen-Thanh, V. Consommation de Tabac Parmi les

Adultes en 2020: Résultats du Barometre de Santé Publique France; Santé Publique France: Saint Maurice, France, 2021; p. 8.
3. World Health Organization. Global Observatory for eHe MHealth: New Horizons for Health through Mobile Technologies: Second Global

Survey on EHealth; World Health Organization: Geneva, Switzerland, 2011; Volume 3, ISBN 978-92-4-156425-0.
4. World Health Organization. WHO Guideline: Recommendations on Digital Interventions for Health System Strengthening; World

Health Organization: Geneva, Switzerland, 2019; ISBN 978 92 4 155050 5.
5. Ryan, R.M.; Deci, E.L. Intrinsic and Extrinsic Motivations: Classic Definitions and New Directions. Contemp. Educ. Psychol. 2000,

25, 54–67. [CrossRef]
6. Haute Autorité de Santé Arrêt de la Consommation de Tabac: Du Dépistage Individuel au Maintien de L’abstinence en Premier

Recours. Available online: https://www.has-sante.fr/jcms/c_1718021/fr/arret-de-la-consommation-de-tabac-du-depistage-
individuel-au-maintien-de-l-abstinence-en-premier-recours (accessed on 11 September 2019).

7. Aubin, H.-J.; Laqrue, G.; Legeron, P.; Azoulaï, G.; Pelissolo, S.; Humbert, R.; Renon, D. Questionnaire de Motivation à l’arrêt Du
Tabac (Q-MAT). Alcool Addictol 2004, 26, 311–316.

8. McCaul, K.D.; Hockemeyer, J.R.; Johnson, R.J.; Zetocha, K.; Quinlan, K.; Glasgow, R.E. Motivation to Quit Using Cigarettes: A
Review. Addict. Behav. 2006, 31, 42–56. [CrossRef]

9. Walji, A.; Romano, I.; Levitt, E.; Sousa, S.; Rush, B.; MacKillop, J.; Urbanoski, K.; Costello, M.J. Psychometric Evaluation of the
Treatment Entry Questionnaire to Assess Extrinsic Motivation for Inpatient Addiction Treatment. Drug Alcohol Depend. Rep. 2022,
2, 100014. [CrossRef]

10. Curry, S.; Wagner, E.H.; Grothaus, L.C. Intrinsic and Extrinsic Motivation for Smoking Cessation. J. Consult. Clin. Psychol. 1990,
58, 310–316. [CrossRef]

11. Vallerand, R.J.; Carbonneau, N.; Lafreniere, M.-A.K. Chapitre 3. La Théorie de L’autodétermination et le Modèle Hiérarchique de la
Motivation Intrinsèque et Extrinsèque: Perspectives Intégratives; Traité de Psychologie de la Motivation; Dunod: Paris, France, 2019;
ISBN 978-2-10-078304-5.

12. Williams, G.C.; Minicucci, D.S.; Kouides, R.W.; Levesque, C.S.; Chirkov, V.I.; Ryan, R.M.; Deci, E.L. Self-Determination, Smoking,
Diet and Health. Health Educ. Res. 2002, 17, 512–521. [CrossRef]

13. Levesque, C.S.; Williams, G.C.; Elliot, D.; Pickering, M.A.; Bodenhamer, B.; Finley, P.J. Validating the Theoretical Structure of the
Treatment Self-Regulation Questionnaire (TSRQ) across Three Different Health Behaviors. Health Educ. Res. 2007, 22, 691–702.
[CrossRef]

14. Pelletier, L.G.; Rocchi, M.A.; Vallerand, R.J.; Deci, E.L.; Ryan, R.M. Validation of the Revised Sport Motivation Scale (SMS-II).
Psychol. Sport Exerc. 2013, 14, 329–341. [CrossRef]

15. Curry, S.J.; Wagner, E.H.; Grothaus, L.C. Evaluation of Intrinsic and Extrinsic Motivation Interventions with a Self-Help Smoking
Cessation Program. J. Consult. Clin. Psychol. 1991, 59, 318–324. [CrossRef]

16. Ryan, R.M.; Plant, R.W.; O’Malley, S. Initial Motivations for Alcohol Treatment: Relations with Patient Characteristics, Treatment
Involvement, and Dropout. Addict. Behav. 1995, 20, 279–297. [CrossRef]

17. Pelletier, L.G.; Tuson, K.M.; Fortier, M.S.; Vallerand, R.J.; Briére, N.M.; Blais, M.R. Toward a New Measure of Intrinsic Motivation,
Extrinsic Motivation, and Amotivation in Sports: The Sport Motivation Scale (SMS). J. Sport Exerc. Psychol. 1995, 17, 35–53.
[CrossRef]

18. Boisvert, N. Validation de l’Échelle de Motivation du Client Face à la Thérapie (EMCT), Version Française du Client Motivation
for Therapy Scale (CMOTS). Master’s Thesis, Université du Québec à Chicoutimi, Trois-Rivières, QC, Canada, 2006.

19. Michie, S.; Wood, C.E.; Johnston, M.; Abraham, C.; Francis, J.J.; Hardeman, W. Behaviour Change Techniques: The Development
and Evaluation of a Taxonomic Method for Reporting and Describing Behaviour Change Interventions (a Suite of Five Studies
Involving Consensus Methods, Randomised Controlled Trials and Analysis of Qualitative Data). Health Technol. Assess 2015, 19,
1–188. [CrossRef] [PubMed]

20. Ehrminger, M.; Brunet-Gouet, E.; Cannavo, A.-S.; Aouizerate, B.; Cussac, I.; Azorin, J.-M.; Bellivier, F.; Bougerol, T.; Courtet,
P.; Dubertret, C.; et al. Longitudinal Relationships between Cognition and Functioning over 2 Years in Euthymic Patients with
Bipolar Disorder: A Cross-Lagged Panel Model Approach with the FACE-BD Cohort. Br. J. Psychiatry 2021, 218, 80–87. [CrossRef]
[PubMed]

21. Hurley, A.E.; Scandura, T.A.; Schriesheim, C.A.; Brannick, M.T.; Seers, A.; Vandenberg, R.J.; Williams, L.J. Exploratory and
Confirmatory Factor Analysis: Guidelines, Issues, and Alternatives. J. Organ. Behav. 1997, 18, 667–683. [CrossRef]

22. Béland, S.; Cousineau, D.; Loye, N. Utiliser le coefficient omega de McDonald à la place de l’alpha de Cronbach. MJE 2017, 52,
791–804. [CrossRef]

23. R Core Team. R: A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: Vienna, Aus-
tria, 2022.

24. Rosseel, Y. Lavaan: An R Package for Structural Equation Modeling. J. Stat. Softw. 2012, 48, 1–36. [CrossRef]
25. Michie, S.; Hyder, N.; Walia, A.; West, R. Development of a Taxonomy of Behaviour Change Techniques Used in Individual

Behavioural Support for Smoking Cessation. Addict. Behav. 2011, 36, 315–319. [CrossRef]

http://doi.org/10.1006/ceps.1999.1020
https://www.has-sante.fr/jcms/c_1718021/fr/arret-de-la-consommation-de-tabac-du-depistage-individuel-au-maintien-de-l-abstinence-en-premier-recours
https://www.has-sante.fr/jcms/c_1718021/fr/arret-de-la-consommation-de-tabac-du-depistage-individuel-au-maintien-de-l-abstinence-en-premier-recours
http://doi.org/10.1016/j.addbeh.2005.04.004
http://doi.org/10.1016/j.dadr.2021.100014
http://doi.org/10.1037/0022-006X.58.3.310
http://doi.org/10.1093/her/17.5.512
http://doi.org/10.1093/her/cyl148
http://doi.org/10.1016/j.psychsport.2012.12.002
http://doi.org/10.1037/0022-006X.59.2.318
http://doi.org/10.1016/0306-4603(94)00072-7
http://doi.org/10.1123/jsep.17.1.35
http://doi.org/10.3310/hta19990
http://www.ncbi.nlm.nih.gov/pubmed/26616119
http://doi.org/10.1192/bjp.2019.180
http://www.ncbi.nlm.nih.gov/pubmed/31407639
http://doi.org/10.1002/(SICI)1099-1379(199711)18:6&lt;667::AID-JOB874&gt;3.0.CO;2-T
http://doi.org/10.7202/1050915ar
http://doi.org/10.18637/jss.v048.i02
http://doi.org/10.1016/j.addbeh.2010.11.016


Eur. J. Investig. Health Psychol. Educ. 2022, 12 1190

26. Meyerowitz-Katz, G.; Ravi, S.; Arnolda, L.; Feng, X.; Maberly, G.; Astell-Burt, T. Rates of Attrition and Dropout in App-Based
Interventions for Chronic Disease: Systematic Review and Meta-Analysis. J. Med. Internet Res. 2020, 22, e20283. [CrossRef]

27. Belita, E.; Sidani, S. Attrition in Smoking Cessation Intervention Studies: A Systematic Review. Can. J. Nurs. Res. 2015, 47, 21–40.
[CrossRef]

28. Cokley, K. A Confirmatory Factor Analysis of the Academic Motivation Scale With Black College Students. Meas. Eval. Couns.
Dev. 2015, 48, 124–139. [CrossRef]

29. Bustamante, L.A.; Romo, L. Determinants of Use of Mobile Apps for Smoking Cessation. Identifier: NCT02116010. Available
online: https://clinicaltrials.gov/ct2/show/NCT05318651 (accessed on 30 June 2022).

30. Rajani, N.B.; Mastellos, N.; Filippidis, F.T. Impact of Gamification on the Self-Efficacy and Motivation to Quit of Smokers:
Observational Study of Two Gamified Smoking Cessation Mobile Apps. JMIR Serious Games 2021, 9, e27290. [CrossRef] [PubMed]

31. Johnson, D.; Deterding, S.; Kuhn, K.-A.; Staneva, A.; Stoyanov, S.; Hides, L. Gamification for Health and Wellbeing: A Systematic
Review of the Literature. Internet Interv. 2016, 6, 89–106. [CrossRef] [PubMed]

32. Williams, G.C.; McGregor, H.A.; Sharp, D.; Levesque, C.; Kouides, R.W.; Ryan, R.M.; Deci, E.L. Testing a Self-Determination
Theory Intervention for Motivating Tobacco Cessation: Supporting Autonomy and Competence in a Clinical Trial. Health Psychol.
2006, 25, 91–101. [CrossRef] [PubMed]

http://doi.org/10.2196/20283
http://doi.org/10.1177/084456211504700404
http://doi.org/10.1177/0748175614563316
https://clinicaltrials.gov/ct2/show/NCT05318651
http://doi.org/10.2196/27290
http://www.ncbi.nlm.nih.gov/pubmed/33904824
http://doi.org/10.1016/j.invent.2016.10.002
http://www.ncbi.nlm.nih.gov/pubmed/30135818
http://doi.org/10.1037/0278-6133.25.1.91
http://www.ncbi.nlm.nih.gov/pubmed/16448302

	Introduction 
	Materials and Methods 
	Scale Development 
	Phase 1. Defining the Items 
	Phase 2. Pilot Testing 
	Phase 3. Item Modification 
	Phase 4. Administration of the Final Version of the F-SCMS Scale 

	Measures 
	Motivation 
	Engagement 

	Statistical Analysis 

	Results 
	Psychometric Proprieties of the Final Version of the F-SCMS Scale 
	Factorial Validity 
	Internal Consistency 
	Convergent Validity 
	Concurrent Validity 


	Discussion 
	Conclusions 
	Appendix A
	References

