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Abstract

Background: Benefits of physical activity (PA) as supportive care in oncology have been widely demonstrated by the scientific
community. However, survivors who have completed chemo-radio-immunotherapy treatments don’t achieve PA
recommendations. This reinforces the need to identify factors influencing PA level, and to propose a multilevel model (macro-,
meso-, micro-level) to better understand what facilitates the adoption and maintenance of active behavior and what hinders it. To
date, there is no socio-ecological model explaining this behavior in the post-treatment phase of breast, colorectal, prostate, and
lung cancers.

Objective: The objective is to identify factors influencing active behavior in cancer survivorship, and to assess the feasibility of
an individualized program targeting the adoption and maintenance of the active lifestyle. Objectives were addressed in three
stages. Stage 1 aims to identify factors influencing active lifestyle in cancer survivorship. Stage 2 aims to develop an explanatory
model of the factors identified previously to build an individualized health education program targeting the adoption and
maintenance of active lifestyle. Stage 3 aims to assess the feasibility and to identify the effects of an individualized health
education program.

Methods: First, the exploration of factors influencing PA (Stage 1) will be based on a mixed-methods research, using an
explanatory sequential design, supported by a multi-level analysis. The quantitative phase consists in the completion of a
questionnaire from a socio-ecological perspective. Then, a subsample of patients will participate in semi-structured interviews to
assist in the interpretation of the quantitative results. From this phase, we seek to build a model of the factors influencing active
lifestyle and to create an individualized 12-week program in accordance with our previous results (Stage 2). 
In phase 3, we will implement our multicenter program for 150 physically inactive cancers survivors throughout Metropolitan
France. Program feasibility and transferability will be evaluated. Measured PA level by connected device, and multidimensional
variables such as declared PA and sedentary behaviors, PA readiness, motivation, PA preferences, PA knowledge and skills, and
barriers and facilitators will be assessed before, during the program, and 52 weeks post-intervention.

Results: The institutional review board approved the mixed-methods study (Phase 1) in April 2020. The intervention (Phase 3)
was approved in March 2022. Recruitment and data collection began in April 2022. The implementation of the intervention was
concluded in March 2023, data collection and full data analysis are expected to be completed by March 2024.

Conclusions: DEFACTO study aims to better understand, within our socio-ecological model, what facilitates active lifestyle of
cancer survivors, and if a tailored intervention based on the model can support an active lifestyle. Clinical Trial:
ClinicalTrials.gov NCT05354882; https://www.clinicaltrials.gov/study/NCT05354882

(JMIR Preprints 29/08/2023:52274)
DOI: https://doi.org/10.2196/preprints.52274
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Abstract

Background: 

While the scientific community widely recognizes the benefits of physical activity (PA) in oncology

supportive  care,  cancer  survivors  who  have  undergone  chemo-radio-immunotherapy  treatments

struggle  to  meet  PA  recommendations.  This  underscores  the  importance  of  identifying  factors

influencing active lifestyle  adoption and maintenance and proposing a  multilevel  model  (micro-,

meso-,  macro-level)  to  better  understand  facilitators  and  barriers. Currently,  no  socio-ecological

model explains active lifestyle in the post-treatment phase of breast, colorectal, prostate, and lung

cancers. 

Objective: The objective is to identify factors influencing active lifestyle in cancer survivorship and

assess the feasibility of an individualized program targeting active lifestyle. The objectives will be

addressed in three stages. Stage 1 aims to elucidate factors associated with the active lifestyle of

cancer survivors. Stage 2 involves developing an explanatory model based on previously identified

factors to create a tailored health education program for an active lifestyle after oncology treatments.
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Stage 3 aims to evaluate the feasibility and the potential effects of this personalized health education

program after its national implementation.

Methods: First,  the  exploration of  factors  influencing PA  (Stage  1)  will  be based  on  a  mixed-

methods  approach,  employing  an  explanatory  sequential  design  and  multi-level  analysis.  The

quantitative  phase  involves  completing  a  questionnaire  from  a  socio-ecological  perspective.

Subsequently, a subset of respondents will engage in semi-structured interviews to aid in interpreting

the quantitative results. This phase aims to construct a model of the factors influencing an active

lifestyle and develop an individualized 12-week program based on our earlier findings (Stage 2). 

In stage 3, we will implement our multicentre, multimodal program for 150 physically inactive and

sedentary  cancers  survivors  across  Metropolitan  France.  Program  feasibility  will  be

evaluated. Measured PA level by connected device, and multidimensional variables such as declared

PA and sedentary behaviors, PA readiness, motivation, PA preferences, PA knowledge and skills,

and  barriers  and  facilitators  will  be  assessed  before,  during  the  program,  and  52  weeks  post-

intervention. 

Results: The institutional review board approved the mixed-methods study (Phase 1) in April 2020

and  the  intervention  (Phase  3)  was  approved  in  March  2022.  Recruitment  and  data  collection

commenced  in  April  2022,  with  intervention  implementation  concluded  in  May  2023.  Data

collection and full analysis are expected to be finalized by May 2024. 

Conclusion: The DEFACTO study seeks to enhance our understanding, within our socio-ecological

model, of factors influencing an  active lifestyle among cancer survivors, and to assess whether a

tailored intervention based on this model can support an active lifestyle. 

Trial  registration:  ClinicalTrials.gov  NCT05354882;

https://www.clinicaltrials.gov/study/NCT05354882 

Keywords: socio-ecological model,  mixed-methods,  cancer  survivorship,  physical activity,

sedentary behavior, individualized health education program 
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Introduction

Background
The beneficial effects of physical activity (PA) in oncology have been widely demonstrated by the

scientific  community  [1]. This  non-pharmacological  intervention  [2]  is  now  recognized  as  a

supportive care in oncology in France [3], given its efficacy in improving quality of life [4], reducing

cancer-related fatigue [5], and decreasing the relative risk of cancer recurrence [6]. A high level of

PA [i.e. 600 to 900 Metabolic Equivalent Tasks per hours per week (MET-h/week)] post-diagnosis

appeared  to  be  relatively  protective  against  cancer-specific  mortality  in  breast,  colorectal  and

prostate cancers, as well as all-cause mortality in breast, colorectal, lung, and prostate cancers [7].

Despite  the  documented  benefits  of  PA and the  risks  associated  with  sedentary  behaviors  (SB)

defined as any waking behavior in a sitting or lying position, many adult cancer survivors (CS) who

have completed chemo-radio-immunotherapy treatments remain insufficiently active and may even

engage in SB [8]. While advancements in cancer management have led to a 20% increase in patient

survival [9], adverse effects persist long after treatment completion, with a gradual decline observed

over 10 to 15 years [10]. The post-treatment  period, where the end of treatments marks a break

within  the  “clinical  pathway”  is  particularly  crucial  to  understand.  Health  promotion  is  often

overlooked during follow-up medical check-ups [11]. Furthermore, individuals who have completed

treatment must readjust their daily routines to balance returning to work with family responsibilities

while rebuilding their sense of self [12]. Consequently, CS embark on the "care pathway," wherein

they grapple with managing their health behaviors [13], including an active lifestyle. For instance,

upon returning to work, individuals frequently report feeling more tired, making it challenging to

strike a right balance between rest and PA [14]. 

Prior Work
Studies  delineate  personal  factors  (e.g. self-efficacy,  PA history,  motivation)  and environmental

factors (e.g. equipment accessibility, healthcare system) implicated in adherence to PA during and

after  cancer  treatment  [15;  16].  French  researchers  have  proposed  a  conceptual  framework  for

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

physio-psychological  mechanisms – 3H syndrome – [17] while  others aim to propose a psycho-

social model [18]. Social-ecological approaches to health education interventions in PA [19] offer a

framework  for  identifying  the  intricate  interrelations  between  CS  and  their  environment.  While

acknowledging the importance of individual factors in behavioral change, such as stage of change,

processes of change, decisional balance, self-efficacy, and knowledge, socio-ecological approaches

also encompass influences  at  organizational,  environmental,  and policy levels.  These approaches

constitute one of the main pillars of promoting health-enhancing PA [20]. Thus, there is a need to

enhance our understanding of  active lifestyle  in oncology, as highlighted in the French National

Cancer Institute report on PA in 2017 [4] and other international reports [21]. To our knowledge,

there is no study examining factors influencing PA and SB among breast, prostate, colorectal, or lung

CS, utilizing the transtheoretical model (TTM) [22] as a framework and structuring collected data

within a socio-ecological model [19].

Exploration  and  intervention  targeting  factors  associated  with  active  lifestyle  –  clinical,

psychological,  cognitive,  behavioral,  social,  or  even  linked  to  the  clinical  pathway  and  the

geographical environment –, can provide insights into the complex behaviors of PA and SB, as well

as potential influences on them.

Aims
Three phases of the DEFACTO study can be described (Figure 1 Design of the DEFACTO study): 

Figure 1. Design of the DEFACTO study

1.  The  first  phase  seeks  to  identify  and  characterize  the  factors  that  positively  and  negatively
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influence PA and SB among breast, colorectal, prostate, and lung CS, ranging from 3 weeks to 20

years post chemo-radio-immunotherapy treatment. This phase of the study (DEFACTO1) will utilize

a mixed-methods approach. Participants’ “lifestyle profiles” will be delineated based on their PA and

SB levels: 1) high PA/low SB: 2) high PA/high SB; 3) low to moderate PA/low SB; and 4) low to

moderate PA/high SB [23; 24].

2.  The second phase aims to develop an explanatory model  [19] for categorizing the previously

identified factors.

3.  The third phase is dedicated to assessing the feasibility  and potential  effects  of a multimodal

individually-tailored health education program designed in accordance with the model. The program

will  be specifically  tailored  for physically  inactive  and sedentary CS. A verification  of  the pre-

established model will also be conducted.

Methods

Phase 1) Exploratory study using a mixed-methods

The mixed-methods approach of DEFACTO1 adheres to the Good Reporting of A Mixed Methods

Study (GRAMMS) recommendations  [25].  The sampling,  collection  and analysis  of  quantitative

(QUAN) and qualitative (QUAL) data, as well as the integration of phases [26] are outlined below.

An explanatory sequential design is employed, beginning with a QUAN phase, followed by a QUAL

research phase. Given the multifaceted nature of an active lifestyle, the use of mixed-methods allows

for  a  comprehensive  exploration  of  this  complex  topic  [27].  QUAN data  obtained  from a  self-

reported  questionnaire  are  utilized  to  develop  a  semi-structured  interview  guide.  Additionally,

QUAL  data  derived  from  semi-structured  interviews  aid  in  interpreting  and  understanding  the

QUAN data [28]. 

Quantitative phase (DEFACTO1a) 

The  aim  is  to  identify  factors  influencing  active  lifestyle  among  CS.  A  questionnaire,  entitled

“DEFACTO  questionnaire”,  was  developed  between  September  2019  and  January  2020  from
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validated  questionnaires  on factors  influencing PA practice,  ranging from the micro-level  to  the

macro-level [29]. 

Recruitment
The French UNICANCER group on supportive care, the French League Against Cancer, and patient

associations are invited to participate in QUAN data collection by distributing the questionnaire to

CS (digital or paper survey). To ensure the most representative sample and avoid solely including CS

from hospital and associations, information is shared on social networks (e.g.  Facebook, LinkedIn,

and Twitter). Information and consent forms are provided to participants in both digital and paper

formats.

Inclusion criteria: Participants in the QUAN study must be aged 18 or older; diagnosed with breast,

prostate,  colorectal  or  lung  cancer  (including  1st,  2nd cancers  and  recurrences);  have  completed

chemo-radio-immunotherapy  treatments  within  the  past  3  weeks  and  to  20  years;  able  to  read,

comprehend, and respond to a questionnaire in French; and have signed the informed consent form

for the study.

Exclusion  criteria:  Subjects  are  excluded  if  diagnosed  with  metastatic  cancer;  residing  outside

mainland  France  to  maintain  focus  on  the  French  context;  having  an  absolute  medical

contraindication  to  PA,  as  this  is  a  known barrier  to  engagement  for  these  CS  and  cannot  be

intentionally change through lifestyle interventions; being pregnant or breastfeeding; being under

guardianship, curatorship, or deprived of liberty.

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]
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Considering  the  median  age  at  diagnosis  for  all  cancer  types

combined in France, projected to be 68 years for women and 70

years  for  men  [30],  we  aimed  to  target  the  broadest  possible

population  during  the  initial  phase  of  the  study.  The  study

encompasses CS ranging from 3 weeks to 20 years post-treatment,

recognizing this timeframe as the period during which late effects

of treatments may still be experienced [31]. The 3-week threshold

corresponds  to  the  point  at  which  CS  realize  that  the  end  of

treatments  does  not  indicate  a  return  to  life  as  it  was  before

diagnosis [32]. The study focuses on the four most common French

cancers  -  breast,  prostate,  colorectal  and  lung  –  for  which  the

benefits of PA are well established [30; 4].

Data collection and assessments

The  self-administered  DEFACTO  questionnaire  [29]  was  developed  by  integrating  validated

questionnaires and various other validated scales:

- Estimated PA level through different domains (i.e. occupational PA, leisure-time PA, and transport-

related  PA),  and  estimated  SB  are  collected  by  the  self-reported  Global  Physical  Activity

Questionnaire (GPAQ) [33]. Data collected through the GPAQ are the PA level (in MET-min/week),

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]
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the time spent in moderate to high intensity PA in minutes per week (min/week) and the time spent

in SB in minutes per day (min/day).

- Variables from the TTM – Stages of change, Processes of change, Decisional balance and Self-

efficacy – are collected with the following validated questionnaires: Stages of Change of Exercise

Behavior Scale [34; 35]; Exercise processes of change [36]; Decisional balance for exercise [37];

Exercise  Confidence  Survey [38].  Types  of PA motivation  are collected  through the Motivation

Scale for PA for Health Purposes (EMAPS) [39]. 

- A sub-category of health literacy level is collected using a single question concerning the need of

help to understand health information [40].  The idea is not to assess health literacy level but to

identify CS with special needs according to this single question. 

- Quality of life is assessed by the Short-Form 12 (SF-12) [41]. 

- Stereotypes related to benefits of exercise are explored through specific items extracted from the

Cancer Beliefs and Exercise Scale (items 5, 15, 20, and 30) [42].

- PA barriers already identified in general population are collected with the “Barriers to Being Active

Quizz” [43]. This 21-item tool examines 7 areas: 1) Lack of time; 2) Social influences; 3) Lack of

energy; 4) Lack of willingness; 5) Fear of getting hurt; 6) Lack of skill sets; 7) Lack of resources. A

total  score  of  6  or  above  in  any  area  indicates  that  this  is  an  important  barrier  to  PA for  the

respondent. The Barriers to Being Active Quizz also gathers data concerning body image, pleasure

felt during PA practice, the individual’s environment (e.g. home space walkability, sport facilities

and  equipment),  availability  of  the  entourage,  all  of  which  are  variables  identified  within  the

theoretical framework as influencing PA participation [44; 45]. It also explores the PA participation

of social and family environments in 3 items (e.g. opportunities to practice PA with close circle,

other commitments relating to family life, other people’s perception of oneself).

Finally, PA experiences, sociodemographic, anthropometrics, clinical data, and tobacco use are also

collected:

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]
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-  PA experience:  Respondents  are  asked  a  series  of  open-ended  and  closed-ended  questions  to

ascertain whether they have benefited from an Adapted Physical Activity (APA) during their cancer

treatment.  This  includes  inquiries  into  the  modalities  of  the  program (e.g. type  of  supervision,

location, frequency of meetings) and the satisfaction level, rated from 0 (not satisfied at all) to 10

(very satisfied).

-  Sociodemographic  data:  age  (in  years);  sex  (M/F);  education  level  (>College;  College;  High

school;  <High school);  economic  category (<600;  [600-1200]; ]1200-2000];  ]2000-3000];  >3000

euro/month);  professional category (without employment;  in sick leave; student;  retired; worker);

household type (alone; single-parent family; couple without children; couple with children; other

configuration); accommodation (flat or house) and area of residence (urban or rural); subscription to

a health insurance (yes/no). 

-  Anthropometric  data:  weight (kg) and height (cm) are declared by the respondent.  Body Mass

Index (BMI in kg/m²) is calculated, and CS are classified into normal weight (18.5 and 24.9 kg/m²),

overweight (25 and 29.9 kg/m²), and obesity (> 30 kg/m²) categories [46].

- Clinical data related to cancer and comorbidities are assessed using items of the French survey

VICAN2 [8]: date of diagnosis (month/year), cancer location, stage, treatments received, time-lapse

since the end of treatments (month/year),  the presence or not of a second cancer – new primary

cancer or recurrence –, and the presence of other pathologies and/or disabilities.

- Tobacco use and consumption are assessed through a closed-ended question. Actual smokers are

invited to complete the 2-items the Fagerström questionnaire related to tobacco dependence level

[47]. 

CS complete the whole DEFACTO questionnaire once. All variables are gathered from it.

Data analysis

Descriptive  and  correlation  analyses  will  be  conducted  using  SAS® software  (version  9.4  &

SAS/STAT 15.3). CS reaching or not a high PA level (≥ 3000 MET-min/week) [48] and having or
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not a high SB (≥ 5 h/day) [23; 24] will be categorized into four lifestyle profiles [23] as follows:

- high PA/low SB: ≥ 3000 MET-min/week & sitting < 5 h/day; 

- high PA/high SB: ≥ 3000 MET-min/week & sitting ≥ 5 h/day;

- low to moderate PA/low SB: < 3000 MET-min/week & sitting < 5 h/day; 

- low to moderate PA/high SB: < 3000 MET-min/week & sitting ≥ 5 h/day.

Descriptive  analysis  and  multivariate  logistic  regression  will  analyze  the  association  between

lifestyle profiles of CS and factors identified through the DEFACTO questionnaire. Descriptive and

correlation analyses will utilize SAS® (9.4) and the SAS STAT package (15.3), presenting descriptive

data as frequencies and percentages and mean ± standard deviation for continuous variables. The

Kruskal-Wallis  test  will  compare  distributions  of  Processes  of  change  and  PA barriers  among

lifestyle  profiles.  The  final  multiple  ordinal  logistic  regression  model  will  be  defined  through

stepwise selection, examining associations between lifestyle profiles and various parameters from the

DEFACTO questionnaire.  The ordinal logistic regression will use cumulative probability.  Results

from  the  multiple  ordinal  logistic  regression  will  be  reported  as  Odds  ratios  (ORs)  and  95%

confidence intervals, with significance levels set at p<.05.

Qualitative phase (DEFACTO1b)

An interview grid will be developed based on significant results from the DEFACTO1a study. 

Recruitment

QUAN study respondents who agreed are contacted for the QUAL study. CS are selected according

to their lifestyle profile. 

Data collection

Semi-structured interviews are carried out by telephone due to the health context related to COVID-

19.  After  patient  approval,  interviews  are  recorded  and  transcribed.  According  to  the  mixed-

methods’ design, interviews’ topics correspond to the significant results of the multivariate logistic
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regression from the QUAN study. 

Data analysis
Transcripts  of  the  interviews  will  be qualitatively  analyzed using  the  Nvivo® software  (version

1.5.1). After the coding of data and the exploration of major themes and topics of the interviews, data

interpretation shall be based on the interview grid. Qualitative data will complete quantitative data

according to the mixed-methods research design. 

Phase 2) Ecological model of PA and SB based on DEFACTO1

The Booth model provides a global vision of factors influencing the initiation and maintenance of an

active lifestyle [19]. Other socio-ecological models of PA determinants in overall population have

also emerged [49; 50; 51], highlighting microscopic or individual factors (e.g. psychological factors,

beliefs), mesoscopic factors (e.g. family, housing, security), and macroscopic factors (e.g. societal,

political  and legislative  influences)  [19].  Compared to  other  socio-ecological  models,  the  Booth

model appears to be most adaptable, with its design featuring nested circles that effectively capture

the complexity of health behaviors across various environments. Additionally, the model facilitates

an understanding of the connections between these environments. To our knowledge, this model has

not been previously employed to elucidate factors associated with an active lifestyle among CS in a

French context. 

The  socio-ecological  model  will  be  completed  with  barriers  and  facilitators  to  active  lifestyle

identified during the DEFACTO1 study, and significantly associated with lifestyle profiles of CS.

Phase 3) Health education program (DEFACTO2)

Study design 
The DEFACTO2 intervention is a single-arm 3-month health education program, aligning with the

typical duration of interventions in this field [52; 53] and the anticipated time needed to establish

habits during behavior changes [54]. This multimodal, multicenter intervention is neither randomized

nor controlled. Its purpose is to assess the feasibility of implementing an individualized program;
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further research is required to evaluate the effectiveness of DEFACTO2 in relation to variations in

PA and SB. 

Inclusion criteria
Eligible participants are aged between 18 and 75 years old to avoid geriatric oncology [55] and to

ensure population homogeneity in the feasibility  study. They must be survivors of primary non-

metastatic breast, lung, prostate or colorectal cancer (stage I to III, including primary, second cancer,

and relapse), have completed chemo-radio-immunotherapy treatments within the past 3 weeks to 20

years,  have  no  contraindications  for  individual  discovery  session  of  Adapted  Physical  Activity

(APA), be willing to commit  to the DEFACTO2 3-month program and 12-month follow-up, be

physically  inactive  and  sedentary  (i.e. <  150  min/week  of  moderate  PA or  <  75  min/week  of

vigorous PA, with an average of 5 h/day or more of SB), be proficient in reading, understanding and

speaking French, be capable of using the connected device (Garmin Vivosmart® 4) and performing

basic operations (e.g. pressing a button, charging the battery), possesses a smartphone or a computer

to  download  the  Garmin  Connect™ application,  be  able  to  walk  unassisted  (to  prevent  bias  in

connected device data), reside in France, and have signed the consent form. 

DEFACTO2 targets  physically  inactive  and  sedentary  CS,  aiming  to  increase  their  PA to  meet

established guidelines [56; 21].  A total  of 145 participants are required to detect a change of 75

minutes of moderate intensity PA per week between before and after the 3-month intervention, with

an output  of  90% and a  5% risk (two-sided).  This  calculation  is  based  considering  a  moderate

intensity  PA variation  of  75  min/week  according to  the  study of  Lynch et  al.  [57];  an average

moderate-intensity  PA of  50.6  (48.2)  min/week  in  a  subset  of  physically  inactive  CS from the

DEFACTO1 study (not yet published), and a common standard deviation of 140, considering the

standard deviation of moderate PA averages observed before and after the intervention in Lynch et

al.’s study [57]. 
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Recruitment
Information is disseminated among League Against Cancer committees, with calls for participation

in the health education program sent via email. The 15 participating committees inform CS who meet

the inclusion criteria, after which interested individuals contact the principal investigator via email or

phone to schedule an appointment. Furthermore, calls for participation are distributed nationally to

hospitals,  patient  associations,  and social  networks  to  maximize  outreach to  CS.  Ultimately,  we

anticipated  recruiting  10  volunteers  per  committee,  each  providing  a  certificate  confirming  no

contraindication to PA and signing the consent form.

Intervention Design
The primary endpoint of the interventional phase of DEFACTO2 study consists in the feasibility of a

health education program aiming to increase moderate intensity PA by 75 min/week in physically

inactive  and  sedentary  CS.  All  participants  undergo  a  3-month  program  comprising  an  APA

discovery session, group educational sessions, and 7 or 8 motivational interviews by telephone. The

intervention duration follows the guidelines for exercise programs [56]. 

APA individual discovery session will be supervised by a qualified APA professional trained in the

DEFACTO approach, with expertise in tailoring APA sessions. Participants will select an activity

from a list of several APAs. The content of educational group sessions will be predefined by the

research team, reflecting  findings from the DEFACTO1 exploratory study. Only APA discovery

sessions and educational sessions will be conducted in-person, at the French League Against Cancer

departmental committee sites.

Motivational  interview  is  a  kind  of  support  strategy  used  here  in  a  research  context  [58].  The

motivational interview series begin with discussions on participants’ expectations and reasons for

participation.  Then,  the  content  of  motivational  interviews  is  tailored  based  on  participant’s

responses to the DEFACTO questionnaire at inclusion (T0), focusing particularly on stage of change,

processes of change [59], self-efficacy, motivation types, barriers and facilitators data. Motivational
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interviews  aim  to  provide  practical  support  for  implementing  an  active  lifestyle,  addressing

individual needs such as balancing PA with work, managing family life, and discovering local PA

options  or  programs,  as  well  as  financial  support.  As  motivational  interviews  progress,  an

individualized education tool is developed to help participants visualize their barriers and facilitators

within a socio-ecological model. The number of motivational interviews is determined based on the

average of interventions in similar fields [60].

Participants  are  followed  up  12  months  after  the  intervention  (Flowchart  for  study  design

(DEFACTO2), Figure 2). 

Figure 2. Flowchart for study design (DEFACTO2).
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All participants receive a Garmin Vivosmart® 4 connected device to monitor PA and will retain the

watch upon completion of the study. 

Data collection and assessments
Six data collection periods are taking place (Table 1): prior to the intervention (T0); continuously

during the 12-week intervention (T1); at the end of the 12-week intervention (T2); 3 months  after

intervention  for  the  first  follow-up  (T3);  and  at  the  6-  and  12-months  follow-ups  (T4  and  T5,

respectively). From T2 to T5, no specific instructions about PA or SB will be provided. 

Table 1. Participant assessment and program evaluation (DEFACTO2)
T0 –  One  week
before
intervention

T1 –  12  weeks
during
DEFACTO
Intervention

T2 –  End  of  the
12th  week  of
intervention 

T3 –  3
month Post-
intervention
follow-up

T4 – 6 month
Post-
intervention
follow-up

T5 –  12
month  Post-
intervention
follow-up

P
ar

tic
ip

an
t a

ss
es

sm
en

ts

-  PA  barriers  and
facilitators,
preferences,  self-
efficacy,
motivation  types,
knowledge  about
PA  and  its  link
with  cancer,
subjective  PA
level & time spent
in  SB,  quality  of

-  objective  PA
level
(Vivomsart® 4)
-  punctual  and
informal
feedbacks  on
experience  in
the program
-  Adherence  to
PA
recommendation

-  PA  barriers  and
facilitators,
preferences,  self-
efficacy,  motivation
types,  knowledge
about  PA  and  its
link  with  cancer,
subjective  PA  level
& time spent in SB,
quality  of  life
(DEFACTO

-  objective
PA  level
(Vivosmart®

4)

-  objective
PA  level
(Vivosmart®

4)

- objective PA
level
(Vivosmart®

4)

P
ro

gr
am

 e
va

lu
at

io
n -  Adherence  to

the program
- Adverse events
declared  by  the
participant

-  Satisfaction  and
experience  of
participants
regarding  the
individualized
program, perception
of the intervention's
usefulness

Abbreviations: PA, physical activity; SB, sedentary behavior

DEFACTO  questionnaire:  Participants  will  completed  the  questionnaire  at  T0 to  develop  the

individualized education tool, and to tailor the intervention based on TTM processes of change, and

PA barriers and facilitators.  The questionnaire  is completed again at  T2  to identify modifications

during the intervention. 

PA preferences: Participants’ PA preferences will be collected at T0 through a brief interview for
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program individualization. 

PA level: Objective PA level will be measured using the Vivosmart® 4 connected watch by Garmin®.

Variables required for each Garmin Connect™ account include sex, age (in year), weight (in kg), and

height (in cm). These elements are required to calculate variables associated with PA measurement

(explained in “Data analysis” part). 

 Average daily steps, distance traveled (km/day), floors climbed (number of floors climbed/day),

heart rate (bpm), and cumulative duration of PA of moderate and vigorous intensities (min/week)

will be collected over a 7-day period at T0, T2, T3, T4 and T5. Data will be continuously collected from

T0 to T1, covering a 12-week period [48]. 

Subjective PA level will be assessed using the GPAQ self-questionnaire [33] at T0 and T2. 

Adherence: Adherence to the program will correspond to the number of sessions done regarding

planned sessions. 

Program evaluation

Satisfaction  and experience:  At T2,  overall  satisfaction  will  be assessed,  along with participants’

opinion  on  the  individualized  health  education  program.  Open-ended  questions  will  allow

participants  to  express  any  aspects  that  may  have  been  omitted  and  that  would  need  to  be

incorporated  into  future  interventions.  Throughout  the  3-month  program,  punctual  and  informal

feedback will be collected, as well as potential adverse events reported by the participants.

Satisfaction of qualified APA professional: An interview will be conducted with all 15 professionals

involved in the program at T2 to gather collective feedbacks on the overall program. The use and

practicality of the communication medium used in educational group sessions will be specifically

examined. 

The feasibility of DEFACTO2 is evaluated based on criteria such as the recruitment process and the

capacity to target the intended participants, the appropriateness of procedures and measures in line

with study objectives and the study population. The acceptability and fidelity of the intervention are
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evaluated  by  including  both  open  and  closed  questions  in  the  DEFACTO  questionnaire  at  T2.

Subsequently,  the  resources  and  skills  of  the  research  team  to  implement  the  intervention  are

assessed, along with the potential effects of the program on active lifestyle [61].Data analysis

Data analysis will utilize SAS® software, summarizing the demographic and baseline characteristics

of participants at T0. Continuous variables will be presented as means ± standard deviations, while

categorical variables will be reported as frequencies and percentages. Descriptive statistics will detail

each component of the DEFACTO questionnaire.

For the primary outcome, both objective PA levels measured by Vivosmart® 4 and subjective data

will  be  considered.  Usable  data  from continuous  assessment,  i.e. when  the  connected  watch  is

wearied  at  least  10  h/day  and  4  days  in  a  week,  will  be  described  through  means  ±  standard

deviations. Following verification of data normality, comparative analysis will be conducted using

Student-t test between objective PA levels at T0 and T2 to evaluate the primary outcome, and between

T2, T3, T4 and T5 to analyze PA maintenance after the 3-month program. The relationship between

PA levels measured by Vivosmart® 4 and estimated by self-questionnaire (GPAQ) will be analyzed

at T0 and T2. 

A comparison will be conducted between T0 and T2 to assess the evolution of processes of change,

self-efficacy, knowledge about PA and its link with cancer, motivation types, barriers and facilitators

to PA, declared PA and SB levels, and quality of life. 

Results

Ethics and Approval 

The Committee for the Protection of Persons (CPP) approved the DEFACTO1 mixed-methods study

on  April  3,  2020  (CPP  SOUTH  MEDITERRANEAN  II,  #2019-A03183-54).  The  DEFACTO2

intervention  was approved on March 7,  2022 (CPP NORTH WEST III,  #2021-A01570-41)  and

registered on Clinicaltrials.gov, on May 2, 2022 (NCT05354882).  Free and informed consent was

collected before any act related to research.
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Funding

The  principal  investigator  is  funded  by  the  Sorbonne  Paris  North  University under  a  doctoral

contract with the Ecole Doctorale ERASME. The functional budget for the study is mainly allocated

by the Seine-Saint-Denis departmental committee of the  French League Against Cancer. A board

composed  by  national  members  and  Seine-Saint-Denis  departmental  committee  members

anonymously reviewed the study protocol. A Quality Research Bonus was also allocated after the

review of the scientific council  of the  Sorbonne Paris North University.  The views and opinions

expressed in the paper are those of the authors (AA, RG and AMF) and do not reflect those of the

Sorbonne Paris North University or the Seine-Saint-Denis departmental  committee of the French

League  Against  Cancer.  The  funding  body  played  no  role  in  the  design,  collection,  analysis,

interpretation, not manuscript writing. 

Inclusions

DEFACTO1a recruitment and data collection took place between April 2020 and January 2021. A

total of 175 cancer survivors completes the DEFACTO questionnaire. From June 2021 to August

2021, semi-structured interviews have been carried out with 18 participants. 

DEFACTO2 began in April 2022. The implementation of the intervention was concluded in May

2023, data collection and full data analysis are expected to be completed by May 2024. 

Discussion 

Overview 

DEFACTO employs  a  mixed-methods  approach,  utilizing  an  explanatory  sequential  design  and

multi-level  analysis.  This  approach aligns  with implementation  strategy recommendations  and is

informed by prior research on needs,  barriers,  and facilitators  [62].  Our tailored and multimodal

intervention, grounded in a socio-ecological model, aims to support physically inactive and sedentary

CS in adopting and sustaining an active lifestyle. We anticipate this approach to be customizable,

feasible, and applicable, fostering lasting behavior change with a broader impact on CS' lifestyles.
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Future  plans  include  implementing  this  program across  the  97  departmental  committees  of  the

Metropolitan French League Against Cancer. This study will contribute to current research in the

field of supportive care in cancer and in public health. Our study addresses several gaps in current

scientific studies, such as considering patient's preferences (e.g. type of PA proposed), demographic

and socioeconomic factors, that remain under-explored and should be investigated more thoroughly

[4; 21]. The French context is particular in the field of active lifestyle promotion in the oncology care

pathway, as it is not implemented in every country. For example, French physicians can prescribe

exercise and a new French decree allows CS to benefit  from fitness and motivation assessment,

including motivation interview for PA (Decree No. 2020 − 1665 of December 22, 2020, relating to

global care pathway after oncology care). Our program could complement current advances in the

healthcare system, promoting an active lifestyle that can be incorporated into people's daily lives. 

Expected results

The  implementation  of  an  individualized  active  lifestyle  program  like  DEFACTO2  may  be

influenced by various elements. These elements can either support or impede the program's success.

By examining these elements, we can pinpoint the circumstances conducive to implementing such

interventions  across  different  settings.  This  research  protocol  seeks  to  offer  support  based  on a

modelization  to  CS  encountering  challenges  in  embracing  an  active  lifestyle  through  an

individualized  approach.  This  approach  integrates  an  individual  behavior  change  model  with  a

broader  examination  of  environmental  influences  on  behavior.  Additionally,  it  aims  to  equip

professionals with practical tools to provide effective support to promote an active lifestyle among

CS.

Strengths and Limitations

The study has limitations. Firstly, the GPAQ in the DEFACTO questionnaire gathers subjective PA

and  SB data,  potentially  leading  to  inaccuracies  [63].  To  address  this,  accelerometer-based  PA

measurements will be employed in the third phase of the study.
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Wearing  a  connected  watch  produces  a  motivating  effect  for  PA,  particularly  linked  to  the

"awareness" process of experiential change, with direct feedback from exercise [64], and associated

with learning to self-measure [65]. The connected watch will serve as both an assessment tool and

part of the support provided, as all participants will use it and frequently refer to it.

The DEFACTO questionnaire is not validated but uses validated questionnaires widely used in care

pathways.

The committees of the French League Against Cancer have varying ongoing or upcoming projects,

motivations, facilities, resources, organization and local policies. Ensuring feasibility across different

League Against Cancer committees involves standardizing proposed APA, communication methods,

and  participant  instructions.  A  toolkit  package  and  one-on-one  training  is  mandatory  for

professionals involved in DEFACTO2 intervention study. 

Conclusions 

The findings  of  this  study will  have  significant  implications  for  the  feasibility  of  implementing

tailored interventions promoting PA across the French metropolitan territory. Additionally, they will

influence the implementation of PA initiatives in oncology care pathways worldwide. In addition to

improving the active lifestyle among CS, such interventions have the potential to provide support to

individuals  facing  difficulties  after  completing  their  oncology  care  pathway,  such  a  better

management of priorities and health behaviors.

Acknowledgments

We acknowledge the following associations and social networks for their participation in the study,

particularly in disemination of the DEFACTO questionnaire and of the call of participation of the

intervention  phase  :  UNICANCER group;  French  League  Against  Cancer  and  its  departmental

committees: Seine-Saint-Denis; Morbihan; Sarthe; Hérault; Moselle; Loire; Yvelines; Val d’Oise;

Isère; Loir-et-Cher; Nord; Nord Pas-de-Calais; Pyrénées-Atlantiques; Pyrénées-Orientales; Côtes

d’Armor;  Doubs  (Montbéliard);  Gironde;  URILCO33;  Symphonie;  Moselle  Mouv’;  Patients  en

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

Réseau;  RoseUp;  Sabine  Dutheil  (patient  partener  in  oncology;  L’Institut  du  Sein  d’Aquitaine;

Clinique  Tivoli-Ducos;  Bordeaux);  Passage  en  Vercors;  CERHOM ;  Au-delà  du  Cancer

(Dunkerque);  Mieux  Vivre  Mon  Cancer;  and  Une  Luciole  dans  la  Nuit;  Maison  des

Tulipes associations;  Casiopeea  France;  Ecoute  Cancer  Réconfort;  Etincelle  Occitanie  et

Oncosport; Union des Stomisés du Grand Sud; Centre Léon Bérard; Centre Oscar Lambret; Centre

Eugène  Marquis;  Centre  Hospitalier René-Dubos ;  Institut  du  Cancer  Sainte-Catherine;  Institut

Bergonié;  Institut  Régional  Fédératif  du Cancer de Franche-Comté;  ONCO AURA; Maison des

Réseaux de Santé d’Isère; Commission APA et Cancer of SFP-APA. Social networks: virtual support

groups Vivre après un Cancer; Cancer et partages; Ensemble contre le Cancer; ESPOIR; Mes amis

mes amours, mon cancer; J’ai un cancer et je garde mon humour; Cmynewme; Vie & Cancer. We

would like to thank the members of the Education and Health Promotion Laboratory UR 3412 for

methodological support. We are deeply grateful of the Seine-Saint-Denis departmental committee of

the French League Against Cancer, for all support. 

Data availability 

The data that will be generated during the study will be available from the corresponding author on

request. 

Authors’ Contributions

AA,  AMF developed and  wrote the  study  protocol,  RG  provided the  mixed-methods, he  also

provided feedback on the protocol and this manuscript. All authors (AA, AMF and RG) have written,

read and approved the submission of the final manuscript.

Conflicts of Interest

None declared.

References

1.  French  National  Institute  of  Health  and  Medical  Research.  Activité  physique.  Prévention  et

traitement des maladies chroniques [Physical activity, prevention and treatment of chronic diseases].

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

Collection Expertise Collective. Montrouge: EDP Sciences. 2019. ISBN:978–2-7598–2328-4. URL:

https://presse.inserm.fr/en/physical-activity-prevention-and-treatment-of-chronic-diseases-a-

collective-expert-review-by-inserm/58836/ [accessed 2022-04-13]

2.  High  Authority  for  Health.  Développement  de  la  prescription  de  thérapeutiques  non

médicamenteuses validées [Developing the prescription of validated non-pharmacological therapies].

Paris: HAS Edition, 2011. URL: https://www.has-sante.fr/jcms/c_1059795/fr/developpement-de-la-

prescription-de-therapeutiques-non-medicamenteuses-validees [accessed 2020-08-26]

3. French National Cancer Institute. Axes opportuns d’évolution du panier de soins oncologiques de

support [Appropriate directions for the development of supportive oncology care]. 2016. ISBN:978-

2-37219-236-1.  URL:  https://www.e-cancer.fr/Expertises-et-publications/Catalogue-des-

publications/Axes-opportuns-d-evolution-du-panier-des-soins-oncologiques-de-support-Reponse-

saisine 

4. Ancellin R, Gaillot-de Saintignon J. Bénéfices de l’activité physique pendant et après cancer. Des

connaissances aux scientifiques aux repères pratiques [Benefits of physical activity during and after

cancer treatment]. Oncology. 2017;19:95-107 [doi: 10.1007/s10269-017-2703-3]

5. Scott K, Posmontier B. Exercise Interventions to Reduce Cancer-Related Fatigue and Improve

Health-Related  Quality  of  Life  in  Cancer  Patients.  Holist  Nurs  Pract.  2017;31(2):66-79  [doi:

10.1097/HNP.0000000000000194] [Medline: 28181972]

6.  Cormie  P,  Zopf  EM,  Zhang  X,  Schmitz  KH.  The  Impact  of  Exercise  on  Cancer  Mortality,

Recurrence,  and  Treatment-Related  Adverse  Effects.  Epidemiol  Rev.  2017;39(1):71-92  [doi:

10.1093/epirev/mxx007] [Medline: 28453622]

7. Friedenreich CM, Stone CR, Cheung WY, Hayes SC. Physical activity and mortality in cancer

survivors:  a  systematic  review  and  meta-analysis.  JNCI  Cancer  Spectr.  2019;4(1):pkz080  [doi:

10.1093/jncics/pkz080] [Medline: 32337494]

8. French National Cancer Institute. VICAN 2 - La vie deux ans après le cancer [Life after Cancer

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

two  years  post-diagnosis],  2014.  URL:

https://www.e-cancer.fr/Expertises-et-publications/Catalogue-des-publications/La-vie-deux-ans-

apres-un-diagnostic-de-cancer-De-l-annonce-a-l-apres-cancer [accessed 2021-05-17]

9. Cowppli-Bony A, Colonna M, Ligier K, Jooste V, Defossez G, Monnereau A, le Réseau Francim.

Epidémiologie descriptive des cancers en France Métropolitaine : incidence, survie, et prévalence

[Descriptive epidemiology of cancer in metropolitan France: Incidence,  survival and prevalence].

Bull Cancer. 2019;106(7-8):617-634 [doi: 10.1016/j.bulcan.2018.11.016] [Medline: 30833045]

10. French League Against Cancer. Après un cancer, le combat continue. Rapport de l’observatoire

sociétal  des  cancers  [After  cancer,  the  fight  goes  on.  Report  from the  Societal  Observatory  on

Cancer],  2018.  URL:  https://www.ligue-cancer.net/nos-actualites/7eme-rapport-de-lobservatoire-

societal-des-cancers [accessed 2022-07-19]

11. Spring B, Stump T, Penedo F, Pfammatter AF, Robinson JK. Toward a health-promoting system

for  cancer  survivors:  Patient  and  provider  multiple  behavior  change.  Health  Psychol.

2019;38(9):840-850 [doi: 10.1037/hea0000760] [Medline: 31436465]

12.  Institute  of  Medicine  and  National  Research  Council.  From  Cancer  Patient  to  Cancer

Survivor:Lost  in  Transition.  Washington,  DC:The  National  Academies  Press,  2006  [doi:

10.17226/11468]

13. Agence Régionale de Santé. Pour une prise en charge adaptée des patients et usagers : lexique

des parcours de A à Z [Providing appropriate care for patients and users: a glossary of pathways

from A to Z], 2016. URL: https://sante.gouv.fr/IMG/pdf/2016-01-11_lexique_vf.pdf [accessed 2021-

09-22]

14. Wu W, Dunnack Yackel H, Salner A, Chen M-H, Judge MP, Cong C, Xu W. Work-Health

balance of cancer survivors returning to work: A meta-ethnography. European Jounral of Oncology

Nursing. 2024;68:e102482 [doi: 10.1016/j.ejon.2023.102482] [Medline: 38070450]

15.  Harcastle  SJ,  Maxwell-Smith  C,  Kamarova  S,  Lamb  S,  Millar  L,  PA  Cohen  PA.  Factors

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

influencing non-participation in an exercise program and attitudes towards physical activity amongst

cancer survivors. Support Care Cancer. 2018;26(4):1289-1295 [doi: 10.1007/s12529-019-09808-0]

[Medline: 31364038]

16. Blaney JM, Lowe-Strong A, Rankin-Watt J, Campbell A, Gracey JH. Cancer survivors’ exercise

barriers, facilitators and preferences in the context of fatigue, quality of life and physical activity

participation:  a  questionnaire  survey.  Psycho-Oncology.  2013;22(1):186-194  [doi:

10.1002/pon.2072] [Medline: 23296635]

17.  Reynes  E,  Berthouze  SE,  Robert  B,  Foucaut  A-M,  Carretier  J,  Touillaud  M,  Meyrand  R,

Baudinet C, Trédan O, Bachmann P, Fervers B. Comprendre la non-adhésion à l’activité physique

après un diagnostic de cancer pour mieux accompagner les patients – Partie I : Comprendre la non-

adhésion à une pratique régulière d’activité physique.  Psycho-Oncologie. 2016;10(3):179-185 [doi:

10.1007/s11839-016-0582-2]

18. Van Hoye A, Omorou Y, Rotonda C, Gendarme S, Tarquinio C, Houtmann B, Peiffert D, Longo

R, Martin-Krumm C. Psychological and social determinants of physical activity from diagnosis to

remission among French cancer patients (PERTINENCE): protocol for a mixed-method study. BMC

Public Health. 2019;19(1):e1053 [doi: 10.1186/s12889-019-7368-y] [Medline: 31387577]

19. Booth SL, Sallis JF, Ritenbaugh C, Hill JO, Birch LL, Frank LD, Glanz K, Himmelgreen DA,

Mudd M, Popkin BM, Rickard KA, St Jeor S, Hays NP. Environmental and societal factors affect

food choice and physical activity: rationale, influences, and leverage points. Nutr Rev. 2001;59(3 Pt

2):21-39 [doi:10.1111/j.1753-4887.2001.tb06983.x] [Medline: 11330630]

20.  Noël  Racine  A.  Promotion  de  la  santé  par  l’activité  physique  sur  le  territoire  Azuréen:

Identification des facteurs politiques et des processus de développement [The promotion of health

through physical activity in the French Riviera: Identification of policy factors and the development

process].  Doctoral  dissertation.  Université  Côte d’Azur;  2020. URL: https://theses.hal.science/tel-

03198061 [accessed on 2022-01-05]

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

21. Rock CL, Thomson CA, Sullivan KR, Howe CL, Kushi LH, Caan BJ, Neuhouser ML, Bandera

EV, Wang Y, Robien K, Basen-Engquist  KM, Brown JC, Courneya KS, Crane TE, Garcia  DO,

Grant BL, Hamilton KK, Hartman SJ, Kenfield SA, Martinez ME, Meyerhardt JA, Nekhlyudov L,

Overholser L, Patel AV, Pinto BM, Platek ME, Rees-Punia E, Spees CK, Gapstur SM, McCullough

ML.  American Cancer Society nutrition and physical activity guideline for cancer survivors. CA

Cancer J Clin. 2022;72(3):230-262 [doi: 10.3322/caac.21719] [Medline: 35294043]

22.  Prochaska JO,  DiClemente  CC,  Stages  and processes  of  self-change of  smoking:  toward an

integrative  model  of  change.  J  Consult  Clin  Psychol.  1983;51(3):390–395  [doi:  10.1037//0022-

006x.51.3.390] [Medline: 6863699]

23. Chevance C, Foucaut A-M, Bernard P. Etat des connaissances sur les comportements sédentaires

[State  of  knowledge  on  sedentary  behaviors].  La  Presse  Méd.  2016;45(3):313-318  [doi:

10.1016/j.lpm.2016.01.004] [Medline: 26857080]

24. French Agency for Food, Environmental and Occupational Health & Safety. Updating of the

PNNS guidelines: Revision of the guidelines relating to physical activity and sedentarity. Maisons-

Alfort:  ANSES.  2016:584p.  URL: https://www.anses.fr/en/content/opinion-anses-updating-pnns-

guidelinesrevision-guidelines-relating-physical-activity-and [accessed 2021-09-07]

25. O’Cathain A, Murphy E, Nicholl  J.  The quality of mixed methods studies in health services

research. J Health Serv Res Policy. 2008;13(2):92-98 [doi: 10.1258/jhsrp.2007.007074] [Medline:

18416914]

26. Creswell JW, Plano Clark VL. Designing and Conducting Mixed Methods Research. 3rd ed.,

SAGE Publications, California, 2017. ISBN:9781506394671

27. Mailey EL, Huberty J, Dinkel D, McAuley E. Physical activity barriers and facilitators among

working mothers and fathers. BMC Public Health. 2014;14:e657 [doi: 10.1186/1471-2458-14-657]

[Medline: 24974148]

28. Bujold M, Nha Hong Q, Ridde V, Bourque CJ, Dogba MJ, Vedel I, Pluye P. Oser les défis des

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

méthodes  mixtes  en  sciences  sociales  et  sciences  de  la  santé.  Cahiers  scientifiques ACFAS,

Montréal, 2018. ISBN:978-2-89245-160-3

29. Aumaitre A, Foucaut A-M, Gagnayre R. DEFACTO questionnaire (DEterminants and Factors of

physical  ACTivity  after  Oncology  treatments).  2024.  URL:  https://hal.science/hal-04431099

[accessed on 2024-03-26]

30. Lapôtre-Ledoux B, Remontet L, Uhry Z, Dantony E, Grosclaude P, Molinié F, Woronoff A-S,

Lecoffre-Bernard C, Lafay L, Defossez G, D’Almeida T, Réseau français des registres de cancers

Francim. Incidence des principaux cancers en France métropolitaine en 2023 et tendances depuis

1990 [Main cancers incidence in metropolitan France in 2023 and trends since 1990]. Bull Epidemiol

Hebd.  2023;12–13:188-204.  URL:  http://beh.santepubliquefrance.fr/beh/2023/12-13/2023_12-

13_1.html [accessed on 2024-03-26]

31.  Meneses  K,  Benz  R.  Quality  of  Life  in  Cancer  Survivorship:  20  Years  Later.  Seminars  in

Oncology Nursing. 2010;26(1):36-46. [doi: 10.1016/j.soncn.2009.11.006] [Medline: 20152577]

32.  Costanzo  ES,  Lutgendorf  SK,  Mattes  ML,  Trehan  S,  Robinson  CB,  Tewfik  F,  Roman  SL.

Adjusting  life  after  treatment:  distress  and quality  of  life  following treatment  for  breast  cancer.

British  Journal  of  Cancer.  2007;97(12):1625-1631  [doi: 10.1038/sj.bjc.6604091]  [Medline:

18000503]

33. Bull FC, Maslin TS, Armstrong T. Global physical activity questionnaire (GPAQ): nine country

reliability  and  validity  study.  J  Phys  Act  Health.  2009;6(6):790-804  [doi  :10.1123/jpah.6.6.790]

[Medline: 20101923]

34. Marcus BH, Selby VC, Niaura RS, Rossi JS. Self-efficacy and the Stages of Exercice Behavior

Change. Res Q Exerc Sport. 1992;63(1):60-66 [doi :10.1080/02701367.1992.10607557] [Medline:

1574662]

35. Romain AJ, Bernard P, Attalin V, Gernigon C, Ninot G, Avignon A. Health related quality of life

and stages of behavioral change for exercise in overweight/obese individuals.  Diabetes & Metab.

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

2012;38(4):352–358 [doi: 10.1016/j.diabet.2012.03.003] [Medline: 22571818]

36.  Bernard P,  Romain AJ,  Trouillet  R, Gernigon C, Nigg C, Ninot  G. Validation  of  the TTM

Processes of Change Measure for Physical Activity in an Adult French Sample.  Int J Behav Med.

2014;21(2):402-410 [doi: 10.1007/s12529-013-9292-3] [Medline: 23385489]

37. Eeckout C, Francaux M, Heeren A, Philippot P. Mesure de la balance décisionnelle en vue de

pratiquer une activité physique régulière (BDAP) : adaptation et validation francophone de l’échelle

Decisional  Balance  for  Exercise.  Eur  Rev  Appl  Psychol.  2013;63:185-191  [doi:

10.1016/j.erap.2013.01.001] 

38.  Eeckhout  C, Francaux M, Philippot  P.  Auto-efficacité  perçue pour la  pratique d’une activité

physique  :  adaptation  et  validation  francophone  du  Exercise  Confidence  Survey.  Rev  Can  Sci

Comport. 2012;44(1):77-82 [doi: 10.1037/a0025317]

39. Boiché J, Gourlan M, Trouilloud D, Sarrazin P. Development and validation of the “Echelle de

Motivation envers l’Activité Physique en contexte de Santé”: A motivation scale towards health-

oriented  physical  activity  in  French.  J  Health  Psychol.  2019;24(3):386-396  [doi:

10.1177/1359105316676626] [Medline: 27872385]

40.  Margat  A,  Morsa M. Le médecin  généraliste,  un acteur  central  dans  l’accompagnement  des

patients atteints de maladies chroniques faiblement alphabétisés. Médecine 2018;14(8):365-369 [doi:

10.1684/med.2018.353]

41. Gandek B, Ware JE, Aaronson NK, Apolone G, Bjorner JB, Brazier JE, Bullinger M, Kaasa S,

Leplege A, Prieto L, Sullivan M. Cross-validation of item selection and scoring for the SF-12 Health

Survey in nine countries: results from the IQOLA Project. J Clin Epidemiol.1998;51(11):1171-1178

[doi: 10.1016/s0895-4356(98)00109-7] [Medline: 9817135]

42. Falzon C, Chalabaev A, Schuft L, Brizzi C, Ganga M, d’Arripe-Longueville F. Beliefs about

Physical Activity in Sedentary Cancer Patients: an In-depth Interview Study in France. Asian Pac J

Cancer Prev. 2012;13(12):6033-6038 [doi: 10.7314/apjcp.2012.13.12.6033] [Medline: 23464399]

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

43. U.S. Department  of Health and Human Services,  Public Health Service,  Centers for Disease

Control  and Prevention,  National  Center  for  Chronic  Disease Prevention  and Health  Promotion,

Division of Nutrition and Physical Activity. Barriers to Being Active Quiz. In: Promoting Physical

Activity: A Guide for Community Action Champaign, IL: Human Kinetics. 1999:100–101.

44.  Hardcastle  SJ,  Galliott  M,  Lynch  BM,  Nguyen  NH,  Cohen  PA,  Mohan  GR,  Johansen  NJ,

Saunders C. ‘If I Had Someone Looking Over My Shoulder …’: Exploration of Advice Received

and Factors Influencing Physical Activity Among Non-Metropolitan Cancer Survivors. Int J Behav

Med. 2019;26(5):551-561 [doi: 10.1007/s12529-019-09808-0] [Medline: 31364038]

45. Jones A, Paxton RJ. Neighborhood disadvantage, physical activity barriers, and physical activity

among  African  American  breast  cancer  survivors.  Prev  Med  Rep.  2015;2:622-627  [doi:

10.1016/j.pmedr.2015.07.010] [Medline: 26566472]

46.  World  Health  Organization.  BMI  classification.

https://www.who.int/data/gho/data/themes/topics/topic-details/GHO/body-mass-index?

introPage=intro_3.html, 2004 [accessed 2023-02-13] 

47. Heatherton TF, Kozlowski LT, Frecker RC, Rickert W, Robinson J. Measuring the heaviness of

smoking: using self-reported time to the first cigarette of the day and number of cigarettes smoked

per day. Br J Addict. 1989;84:791-799. https://doi.org/10.1111/j.1360-0443.1989.tb03059.

48. Lingesh G, Khoo S, Mohamed MNA, Taib NA, MyBCC Group. Comparing physical activity

levels of Malay version of the IPAQ and GPAQ with accelerometer in nurses. Int J Appl Exerc

Physiol. 2016;5(3):107-111

49. Bauman AE, Reis RS, Sallis JF, Wells  JC, Loos RJF, Martin BW, Lancet  Physical Activity

Series Working Group. Correlates of physical activity: why are some people physically active and

others not? The Lancet. 2012;380(9838):258-271 [doi: 10.1016/S0140-6736(12)60735-1] [Medline:

22818938]

50. Sallis JF, Glanz K. The Role of Built Environments in physical activity, eating, and obesity in

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

childhood.  The  Future  of  child.  2006;16(1):89-108  [doi:  10.1353/foc.2006.0009]  [Medline:

16532660]

51. Trost SG, Owen N, Bauman AE, Sallis JF, Brown WJ. Correlates of adults’ participation in

physical  activity:  review  and  update.  Med  Sci  Sports  Exerc.  2002;34(12):1996-2001  [doi:

10.1097/00005768-200212000-00020] [Medline: 12471307]

52. Lahart IM, Metsios GS, Nevill AM, Carmichael AR, Cochrane Breast Cancer Group. Physical

activity  for  woman  with  breast  caner  after  adjuvant  therapy.  Cochrane  Database  Syst  Rev.

2018;1(1):eCD011292 [doi: 10.1002/14651858.CD011292.pub2] [Medline: 29376559]

53. Qiu L, Ye M, Tong Y, Jin Y. Promoting physical activity among cancer survivors: an umbrella

review  of  systematc  reviews.  Support  Care  Cancer.  2023;31(5):e301  [doi:  10.1007/s00520-023-

07760-0] [Medline: 37097500]

54. Keller J, Kwasnicka D, Klaiber P, Sichert L, Lally P, Fleig L. Habit formation following routine-

based  versus  time-based  cue  planning:  A  randomized  controlled  trial.  Br  J  Health  Psychol.

2021;26(3):807-824.  [doi:  10.1111/bjhp.12504]  [Medline:  33405284]55.  Doat  S,  Thiébaut  A,

Samson S, Ricordeau P, Guillemot D, Mitry E. Elderly patients with colorectal cancer: Treatment

modalities and survival in France. National data from the ThInDiT cohort study. European Journal of

Cancer. 2014;50(7):1276-1283. [doi: 10.1016/j.ejca.2013.12.026] [Medline: 24447833]

56. Campbell KL, Winters-Stone KM, Wiskemann J, May AM, Schwartz AL, Courneya KS, Zucker

DS, Matthews CE, Ligibel JA, Gerber LH, Morris GS, Patel AV, Hue TF, Perna FM, Schmitz KH.

Exercise Guidelines for Cancer Survivors: Consensus Statement from International Multidisciplinary

Roundtable. Med Sci Sports Exerc. 2019;51(11):2375–2390 [doi: 10.1249/MSS.0000000000002116]

[Medline: 31626055] 

57. Lynch BM, Nguyen NH, Moore MM, Reeves MM, Rosenberg DE, Boyle T, Vallance JK, Milton

S, Friedenreich CM, English DR. A Randomized Controlled Trial of a Wearable Technology-Based

Intervention  for  Increasing  Moderate  to  Vigorous  Physical  Activity  and  Reducing  Sedentary

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

Behavior in Breast Cancer Survivors: The ACTIVATE Trial. Cancer. 2019;125(16):2846-2855 [doi:

10.1002/cncr.32143] [Medline: 31012970]

58.  Miller  WR,  Rollnick  S.  L'entretien  Motivationnel  :  Aider  La  Personne  À  Engager  Le
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2019. ISBN: 978-2-7296-1925-1

59.  Lapointe  J,  Comtois  AS, Romain AJ,  Bernard P.  The Transtheoretical  model’s  processes of

change in the heart of a physical activity intervention: A series of n-of-1 trials. Psychol Sport Exerc.

2023;67:e102430 [doi: 10.1016/j.psychsport.2023.102430]

60.  Rubak  S,  Sandbᴂk A,  Lauritzen  T,  Christensen  B.  Motivational  interviewing:  a  systematic

review and meta-analysis. Br J Gen Pract 2005;55(513):305-312 [Medline: 15826439]

61. Orsmond GI, Cohn ES. The Distinctive Features of a Feasibility Study: Objectives and Guiding

Questions. OTJR (Thorofare N J). 2015;35(3):167-177 [doi: 10.1177/1539449215578649] [Medline:

26594739]

62.  Proctor  EK,  Powell  BJ,  McMillen  JC.  Implementation  strategies:  recommendations  for

specifying  and reporting. Implement  Sci.  2013;8:e139  [doi:  10.1186/1748-5908-8-139]  [Medline:

24289295]

63. Poobalan AS, Aucott LS, Clarke A, Cairns W, Smith S. Physical activity attitudes, intentions and

behavior among 18–25 year olds: a mixed method study. BMC Public Health. 2012;12:e640 [doi:

10.1186/1471-2458-12-640] [Medline: 22892291]

64. Delrieu L, Pialoux V, Pérol O, Morelle M, Martin A, Friedenriech CM, Febvey-Combes O, Pérol

D, Belladame E,  Clémençon M, Roitmann E, Dufresne A,  Bachelot  T,  Heudel  P,  Touillaud M,

Trédan  O,  Fervers  B.  Feasibility  and  Health  Benefits  of  an  Individualized  Physical  Activity

Intervention in Women With Metastatic Breast Cancer: Intervention Study. JMIR Mhealth Uhealth.

2020;8(1):e12306 [doi: 10.2196/12306] [Medline: 32012082]

65. Beg MS, Gupta A, Stewart T, Rethorst CD. Promise of wearable physical activity monitors in

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

oncology  practice.  J  Oncol  Pract. 2017;13(2):82-89 [doi:  10.1200/JOP.2016.016857]  [Medline:

28387544] 

Abbreviations

APA: Adapted Physical Activity

CPP: Committee for the Protection of Persons

CS : Cancer Survivors

GPAQ: Global Physical Activity Questionnaire

GRAMMS: Good Reporting of A Mixed Methods Study

MET: Metabolic Equivalent Task

PA: Physical Activity

QUAL: Qualitative

QUAN: Quantitative

SB: Sedentary Behaviors

TTM: Transtheoretical model

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

Supplementary Files

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

Figures

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

Design of the defacto study.

https://preprints.jmir.org/preprint/52274 [unpublished, peer-reviewed preprint]



JMIR Preprints Aumaitre et al

Flowchart for study design (DEFACTO2).
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