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PERSISTE: a mixed methods protocol to identify barriers and levers to a sustainable physical activity practice among patients with chronic disease after physical activity resumption programs

Physical activity (PA) has evidence-based benefits for physical, social and mental health, but investigation of how PA interventions for patients with chronic disease affects their PA practice up to 1 year after programmes are rare. Moreover, few studies document how the context and intervention mechanisms of PA programmes affect sustainable PA practice and its determinants. The present protocol describes a mixed methods study comparing the effectiveness and conditions for the effectiveness of two PA resumption programmes (a hospital-led and a community-based programme). Using a comparative longitudinal study, 60 patients (3-month duration) will be followed for 1 year though four data collections: before (T0) and at the end (T1) of the intervention, 6 months (T2) and 1 year (T3) after the start of the programme. The primary outcome will be PA practice in min/week and categorised as light, moderate or vigorous (using International Physical Activity Questionnaire (IPAQ)), and secondary outcomes will include sedentary time in min/week (IPAQ), quality of life evaluated though the physical and mental composite scores ('Medical Outcome Study Short Form 12'), and enjoyment using four statements rated from 1 to 5, a high score being synonymous of enjoyment (Intrinsic Motivation Inventory). Qualitative data on further determinants of PA practice and intervention mechanisms will be collected. The expected results will offer the opportunity to understand how the intervention context contributes to a more effective, sustainable PA practice. Trial registration number: NCT04954209.

INTRODUCTION

In 2017 in France, 10.7 million patients (17% of the insured population) 1 were diagnosed with at least 1 of the 30 chronic diseases defined as 'diseases with an expensive and long-term treatment, which can be paid by the health insurance'. [START_REF] Van Hoye | Relationship between coaches' health promotion activities, sports experience and health among adults[END_REF] Moreover, the prevalence of patients with chronic disease has increased by 4% between 2006 and 2011 and 5% between 2011 and 2017. 4 Beyond affecting individual health, chronic diseases also have high financial cost, estimated at €86 billion in 2015 in France. [START_REF] Cockerham | The social determinants of chronic disease[END_REF] Furthermore, wide disparities have been observed in social [START_REF] Boiche | Activité physique : Prévention et traitement des maladies chroniques[END_REF] and territorial 1 inequalities, with higher prevalence of chronic disease in deprived areas.

One factor playing a key role in chronic disease prevention and management is physical activity (PA). Evidence has demonstrated the benefits of PA on physical, social and mental health. 7 As stated in the French government's guidelines, [START_REF] Durstine | Chronic disease and the link to physical activity[END_REF] PA is now considered as an integral part of chronic disease treatment. [START_REF]WHO guidelines on physical activity and sedentary behaviour[END_REF] The WHO recommends at least 150-300 min of moderate-intensity PA, or 75-150 min of vigorous-intensity PA, or an equivalent combination of moderate-intensity and vigorous-intensity aerobic activity, per week for adults in the general population and adults with chronic conditions. [START_REF] Charles | L'ACTIVITÉ PHYSIQUE SUR PRESCRIPTION EN FRANCE É.pdf 11 Certification de programmes passerelles dans le dispositif "Prescri'Forme[END_REF] 

Key messages

What is already known ► Physical activity (PA) has evidence-based benefits for physical, social and mental health and is an integral part of treatment for chronic diseases. Unfortunately, patients who have been sedentary or far from PA practice have difficulties sustaining this PA practice after PA resumption programmes.

What are the new findings

► This study will provide a better understanding of the intervention effectiveness of two different PA resumption programmes (hospital-led and community-based) among patients with long-term disease as well as the intervention mechanisms and determinants (psychological, social and community) of sustainable PA practice during and after these PA resumption programmes.
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In 2019 in France, 61% of patients were recommended to practice PA by their doctors, and 36% of these were directed toward a PA resumption programme, 'programmes passerelles'. 11 Designed for people who want to maintain or improve their health by practicing PA, PA resumption programmes are defined as 'resumption programme(s) of adapted PA, framed by professional coaches, limited in the time, aimed to improve the physical condition, to make people practicing in autonomy, safety, regularly and persistently'. [START_REF] Bock | Community-based efforts to promote physical activity: a systematic review of interventions considering mode of delivery, study quality and population subgroups[END_REF] Both community-based and medically supervised programmes have shown mixed results in improving sustainable PA practice. A review showed that half of included community-based PA programmes showed positive PA outcomes. A literature review of exercise referral schemes showed a significant increase in the number of sedentary people becoming moderately active but also poor participation and observance. A second review showed no long-term impact on PA practice of exercise referral schemes. 13 14 In other words, previous studies have expressed doubts over the effectiveness of the programmes, especially because of the non-sustainability of PA practice. [START_REF] Albert | Functionality of physical activity referral schemes (pars): a systematic review[END_REF] Previous studies have shown different factors affecting patients' commitment to PA resumption programmes 16 17 : practice conditions and motivation (eg, enjoyment, feeling of self-efficiency, quality of life); sociodemographic factors, education and knowledge (eg, benefits of PA, disease management); and medical factors (improvement of health condition, pharmaceuticals). Moreover, a literature review of programme design showed that key factors for sustainable practice were perceived support, defined goals and motivation, professional advice and supervision during and after the programme, incentives, social engagement with other participants and accessibility. [START_REF] Albert | Functionality of physical activity referral schemes (pars): a systematic review[END_REF] To further contribute to the understanding of PA resumption programme mechanisms for sustainable PA practice, the present study, part of the PERSISTE project (Promotion et pERennité de l'activité phySIque SantE-Promotion and sustainability of health enhancing PA), will compare the effectiveness (maintenance of PA practice up to 1 year after the programme) and conditions for the effectiveness (health determinants and intervention mechanisms influencing PA practice) of two PA resumption programmes (one hospital-led and one community-based) on PA practice from entering the programme to 1 year later.

Research hypothesis

To evaluate the effectiveness of PA resumption programmes, we postulate that in comparison to a hospital-led programme, a community-led programme (including discovery sessions by local sports clubs) will increase light, moderate and vigorous PA practice and organised sports activities at 6 months and 1 year after entering the programme, which in turn will increase quality of life at 6 months and 1 year after entering the programme (see figure 1). We will also conduct an exploratory analysis to examine which PA determinants (eg, enjoyment measured quantitatively via questionnaire) and PA resumption programme mechanisms (identified from the qualitative data) support sustainable PA practice.

METHODS

Research design

The present study is a multicentre, longitudinal observational comparative study with a convergent parallel mixed methods design. [START_REF] Creswell | A Concise introduction to mixed methods research[END_REF] The multicentred, observational and comparative study involves observing two PA resumption programmes, the first hospital led and the second community based, without modifying or altering the ongoing programme. The design is longitudinal in that patients are followed for 1 year (T0, T0+3 months, T0+6 months, T0+12 months) (figure 2).

The design will use a parallel mixed methods QUANT+QUAL study because in the first phase, Open access quantitative data (attendance, quality of life, motivation assessed by questionnaires) and qualitative data (interviews on the reasons for continuing or abandoning PA practice) will be collected at the same time (parallel) and combined during data analysis (convergent). In other words, quantitative data will inform the PA, organised sport practice and quality-of-life evolution, whereas qualitative data will explore wider PA practice determinants and intervention mechanisms.

Study settings

The present study will be based on two PA resumption programmes implemented in Seine-Saint-Denis, a socially deprived area outside of Paris: the community-led programme Le Défi Forme Santé (DFS) in La Courneuve and a hospital-led programme in the Bondy area, at the Centre Hospitalier Universitaire Jean Verdier (CHU JV).

Both programmes target sedentary people with long-term diseases and offer a 3-month adapted PA programme. They share similar objectives: to support patient's engagement and sustainable, autonomous PA practice. Nevertheless, they differ in their content and organisation leadership. The DFS programme welcomes patients outside of a medical structure, in different community locations (indoors and outdoors), and offers activities such as muscle strengthening, aquafit sessions and Nordic walking. The programme also encourages local sports clubs to recruit participants by offering specific sessions in the programme or inviting them to practice their own sport. The CHU JV programme is fully integrated into the hospital's sports medicine and rehabilitation department. All care is provided within the hospital itself. Patients will experience cardiovascular work, muscle strengthening and other fun and play activities. In both programmes, the sessions will last from 1 to 2 hours and will be supervised by educators in adapted physical activities and/or sport-health educators. Participants will be encouraged to practice at least three sessions per week at the JV CHU and up to five at the DFS. During the programmes and outside of the supervised sessions, participants will be encouraged to adopt an active lifestyle, but will not be especially encouraged to practice PA autonomously given the volume of supervised practice.

Sample size

The primary outcome of the study will be PA practice at 6 months and 1 year after the programme. According to preliminary data collected from 255 people for a Master 2 Sports Sciences thesis, [START_REF]Etude sur la pérennité de l'activité physique au sein d'une association proposant une passerelle d'activité physique adaptée encadrée de 12 semaines[END_REF] 57% of the people involved in the DFS programme continued to practice PA at 6 months. From a review of the literature [START_REF] Williams | Effectiveness of exercisereferral schemes to promote physical activity in adults: systematic review[END_REF] on the effectiveness of hospital-based PA programmes, we estimate that 20% of participants will reach the recommendations for PA practice at 6 months and 1 year after the CHU JV programme. Assuming that 57% of the DFS patients and 20% of the CHU JV patients will reach the PA recommendations, with a 5% alpha risk and a power of 80%, we will need at least 52 participants, 26 in each group (epiR package 0.9-96) to compare the two programmes. Assuming a 10% dropout rate (three patients/location) during follow-up, we can expect to include and follow a total of 60 patients, or 30 patients per programme: three patients included per month per programme for 12 months.

Recruitment

The inclusion criteria will be 18 years of age and older, having a long-term condition, enrolled in the DFS or CHU JV PA resumption programme between October 2021 and September 2022, ensured medical fitness to participate in the PA programme and being informed and giving oral consent to participate. 
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Measurement

Individual demographic and socioeconomic criteria collected by questionnaires will include age, sex, education level, socioprofessional category, type of professional activity, marital status and socioeconomic status. Medical criteria will include the type of chronic disease. In both programmes, the primary outcome will be the amount of light, moderate and vigorous PA measured by using the International Physical Activity Questionnaire (IPAQ). The IPAQ is a validated international questionnaire that has been translated into several languages, [START_REF] Craig | International physical activity questionnaire: 12-country reliability and validity[END_REF] including French, and has been used across similar samples. The IPAQ will be used to measure PA level over the previous 7 days (in min/week and categorised as light, moderate or vigorous) based on three indicators: frequency, duration and intensity. Sedentary behaviour (in min/ week) will also be measured over the previous 7 days. [START_REF]Quidelines_ for_ interpreting_ the_ IPAQ[END_REF] Secondary outcomes will include a record of attendance at sessions during the resumption programme, participation in organised sport practice and sedentary behaviour. Further secondary outcomes are quality of life and enjoyment in PA practice.

Quality of life will be evaluated by the Medical Outcomes Study 12-item Short Form (SF-12) questionnaire, validated at the international level, including in French. [START_REF] Gandek | Cross-validation of item selection and scoring for the SF-12 health survey in nine countries: results from the IQOLA project. International quality of life assessment[END_REF] The SF-12 questionnaire is a general health assessment questionnaire evaluating two dimensions: the physical composite score and the mental composite score divided into eight subdimensions (PA; life and relationships with others; physical pain; perceived health; vitality; limitations due to mental state; limitations due to physical state; mental health) and questions the individual about the last 4 weeks.

Enjoyment in PA will be measured by using the Intrinsic Motivation Inventory (IMI) Questionnaire. This scale, not validated in French but used in different studies [START_REF] Van Hoye | Relationship between coaches' health promotion activities, sports experience and health among adults[END_REF] among the sport population, determines the enjoyment in the practice of PA over a given period. Using four statements (eg, 'I liked the activities I did'), responses are rated on a scale of 1-5, from 1, 'strongly disagree', to 5, 'strongly agree'. A high score indicates a high level of enjoyment of PA.

Further PA determinants investigated by interview will include reasons for entering the programme, intraprogramme factors that modified PA behaviour (pedagogy, timeframe, relationships etc), territorial characteristics affecting PA practice, and qualitative information on the practice of PA after the programme (type of activity, autonomous, supervised, in which structure).

Data collection

Data will be collected at inclusion (T0, at enrollment in the PA resumption programme), at 3 months (end of the bridging programme), and at 6 and 12 months after inclusion. Data will be recorded in each participant's individual tracking book, and semistructured interviews will be recorded.

Inclusion in the study (T0) will be performed by the sport-health educator at the time of enrolment in the PA resumption programme. The study will be presented to patients who meet the inclusion criteria. The sporthealth educator will inform the patient and orally collect the patient's non-opposition to participate as well as non-opposition to use of the patient's data. If the patient agrees, the sport-health educator will collect sociodemographic data and administer the IPAQ, IMI and SF-12. The patient will then be informed of a future face-to-face or telephone appointment for a semistructured individual interview with the principal investigator about the reasons for entering the programme. The patient will be given a letter of information in the follow-up booklet on the progress of the study along with the contact details of the principal investigator of the research. A similar procedure will apply at each data collection, including questionnaire collection by the programme educator and interview with the principal investigator (see table 1 for details).

Data analysis

A descriptive analysis will be performed for all variables collected at each measurement time. Univariate and multivariate analysis of variance (ANOVA and MANOVA) will be used for comparing the two programmes, controlling for confounders and statistical assumptions to run such analysis. Specifically, ANOVA and MANOVA will be used to compare light, moderate and vigorous PA; sedentary time; and compliance with the programme. A similar analysis will be used for secondary outcomes (quality of life, enjoyment). PA trajectories will be identified, to examine PA profiles of patients through time, in particular at the four times (T0, T1 (T0+3 months), T2 Open access (T0+6 months), T3 (T0+12 months)), by investigating PA, quality of life and enjoyment using a 'latent class growth analysis' method. This will permit factors determining whether individuals meet PA recommendations or not to be identified. The relations between the variables (as shown by figure 1) will be modelled by structural equation modelling by using AMOS software.

The qualitative data analysis will help refine the determinants of continued PA practice (see table 2 for details) by using a thematic coding and if necessary, quantification of qualitative data. [START_REF] Creswel | Controverseries in mixed methods research[END_REF] Interviews will be fully transcribed, and a thematic content analysis will involve using Nvivo software.

The integration of qualitative and quantitative data will include the use of quantitative data as a basis for the qualitative study. In addition, the qualitative data from the exploratory question will be used to complete the analysis in order to specify the effect of discovery sessions organised by local sport clubs on the DFS resumption programme.

DISCUSSION

There has been a recent development of PA resumption programmes in France. [START_REF] Décret | relatif aux conditions de dispensation de l'activité physique adaptée prescrite par le médecin traitant des patients atteints d'une affection de longue durée[END_REF] However, mixed results from previous literature reviews [START_REF] Bock | Community-based efforts to promote physical activity: a systematic review of interventions considering mode of delivery, study quality and population subgroups[END_REF][START_REF] Williams | Effectiveness of exercisereferral schemes to promote physical activity in adults: systematic review[END_REF][START_REF] Orrow | Effectiveness of physical activity promotion based in primary care: systematic review and meta-analysis of randomised controlled trials[END_REF][START_REF] Albert | Functionality of physical activity referral schemes (pars): a systematic review[END_REF] limit the ability to understand the effectiveness of such programmes, or how they can be implemented effectively to support sustainable PA practice in patients with chronic disease. Considering the evidence-based benefits of PA and its recognition as treatment for chronic conditions, [START_REF] Durstine | Chronic disease and the link to physical activity[END_REF] understanding how PA determinants and the intervention context could best support patient long-term engagement remains a challenge. Recent research has focused on community-based [START_REF] Varas | Effectiveness of a community-based exercise training programme to increase physical activity level in patients with chronic obstructive pulmonary disease: a randomized controlled trial[END_REF] or hospital-based [START_REF] Arija | Effectiveness of a physical activity program on cardiovascular disease risk in adult primary health-care users: the "Pas-a-Pas" community intervention trial[END_REF] PA programmes, but the present work is unique in comparing how these settings could support sustainable PA practice. The mixed methods protocol, based on the experience of patients in two PA resumption programmes, should allow for identifying wider political, social, territorial, psychological PA determinants as well as the intervention and contextual mechanisms affecting sustainable PA practice. The collection of quantitative and qualitative data should allow for better coverage of the plurality of factors, for a whole systems approach, not just focusing on the individual level. [START_REF] Albert | Functionality of physical activity referral schemes (pars): a systematic review[END_REF] The analysis of the data should highlight the interactions between the determinants from the individual to settings as well as their effects and interactions over time. The results of the study should allow for understanding which PA resumption programmes work, for whom and how, to support sustainable PA practice.

Figure 1

 1 Figure 1 Presumed interactions between sociodemographics data, intervention variables, physical activity (PA), quality of life (QOL), enjoyment in PA and qualitative data from interviews.

Figure 2

 2 Figure 2 Scheme of the comparative study. IPAQ, International Physical Activity Questionnaire; IMI, Intrinsic Motivation Inventory; SF-12, 12-item Short Form.

Table 1

 1 Data collection and measurement of variables

	T0 X X X X X IMI, Intrinsic Motivation Inventory; IPAQ, International Physical Activity T1 (T0+3 months) T2 (T0+6 months) Quantitative data Sociodemographics SF-12 X X IPAQ X X IMI X X Attendance at practice X Reasons for entering the programme Qualitative data Intra-programme factors affecting PA behaviour and postprogramme orientation methods X Factors affecting maintaining PA in the last 3 months and current practice modalities X Factors affecting maintaining PA in the last 6 months and current practice modalities Questionnaire; SF-12, Medical Outcomes Study 12-item Short Form.	T3 (T0+12 months) X X X X	copyright.	BMJ Open Sport Exerc Med: first published as 10.1136/bmjsem-2021-001261 on 7 January 2022. Downloaded from
				http://bmjopensem.bmj.com/
				on January 7, 2022 by guest. Protected by

Table 2

 2 Description of the mixed method design

		Qualitative study Exploratory question	Factors affecting PA Effect of the discovery	practice sessions	Procedure Material Procedure Material	Semi-structured Textual Semistructured Textual	interviews data interviews data			Analysis of Themes Analysis of Themes	contents contents				Procedure	Interpretation and explanation of quantitative and qualitative	results	Exploration of factors affecting PA practice based on	quantitative outcomes	Product	Identification of barriers and levers to PA practice after	resumption programmes/effect of discovery sessions
	CHU JV programme DFS programme	Quantitative study Qualitative study Quantitative study	Practice of PA, quality of life, Factors affecting PA Practice of PA, quality of life,	enjoyment practice enjoyment	Procedure Material Material Procedure Material Procedure	Record of Digital data Digital data Semistructured Textual Record of	attendance/ interviews data attendance/	administration of administration of	questionnaires questionnaires	Descriptive Multivariate Multivariate Analysis of Themes Descriptive	analysis descriptive descriptive contents analysis	analysis, analysis,	structural structural	equations equations	Procedure Data integration	Interpretation and explanation of	quantitative and qualitative results	Exploration of factors affecting PA practice	based on quantitative outcomes	Product	Identification of barriers and levers to PA	practice after resumptive programmes
						Data	collecting			Analysis												
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