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Objectives: The use of digital health technologies (DHT) is increasingly ubiquitous in intervention studies aimed at reducing health risks or improving the management of chronic diseases such as cancer. However, although DHT clearly show promises for a variety of applications, one third of users quit using DHT less than six months after the purchase, which may limit their effectiveness. This study aims to identify social representations (SR) of DHT, and to highlight why individuals adopt or are reluctant to adopt DHT, as well as the reasons for their drop-out.

Methods: Five focus groups were lead with 18 participants (Mage = 43.72 years, Women = 13) whose personal uses of DHT were heterogeneous and controlled. They completed three tasks designed to elicit a wide range of SR of DHT.

Results: Results showed that individuals' concerns about DHT were focused on four themes: 1) health versus well-being purposes, 2) price, 3) data protection and, 4) difficulties for the elderly. The main reason for adopting DHT was that their use met a need, an interest. Most participants made a fairly strong distinction between the DHT which promote health and those promoting wellbeing. Reasons for reluctance and dropout were related to a lack of knowledge, information, transparency and mastery.

Conclusions: These findings may help DHT designers to understand what kind of information are needed and relevant to users. This study also highlights users' SR of DHT, as well as their expectations and fears which should be taken into account when implementing interventions.

Background

The use of digital technologies (i.e., computer programs, websites, smartphone applications or wearable devices) is increasingly ubiquitous in health intervention studies [START_REF] Michie | Developing and evaluating digital interventions to promote behavior change in health and health care: Recommendations resulting from an international workshop[END_REF]. The increase of users, its economic feasibility and round-the-clock availability makes it a potentially viable option in a wide variety of health settings (2) from risk reduction [START_REF] Schoeppe | Apps to improve diet, physical activity and sedentary behaviour in children and adolescents: a review of quality, features and behaviour change techniques[END_REF][START_REF] Payne | Behavioral Functionality of Mobile Apps in Health Interventions: A Systematic Review of the Literature[END_REF] to the management of chronic diseases [START_REF] Jones | Using mobile phones and short message service to deliver self-management interventions for chronic conditions: A metareview[END_REF]. In the context of cancer, studies about digital health technologies (DHT) is particularly relevant because the potential for DHT to help patients manage cancer is accepted [START_REF] Odeh | Optimizing cancer care through mobile health[END_REF], few tailor-made cancer-focused DHT currently exist, but several DHT for cancer are under development. Thus there is a need to investigate this field of research. Otherwise, DHT may thus be used by individuals who suffer from a disease as well as those who do not but aim to avoid illness or seek wellbeing. For instance, studies highlighted the efficacy of DHT to manage sides effects of cancer treatment [START_REF] Boulley | Digital health interventions to help living with cancer: A systematic review of participants' engagement and psychosocial effects[END_REF] or to improve physical activity [START_REF] Schoeppe | Apps to improve diet, physical activity and sedentary behaviour in children and adolescents: a review of quality, features and behaviour change techniques[END_REF].

Although, DHT have the potential to personalize healthcare, to allow autonomous health management, to change health behaviors and to promote well-being, one third of users quit using DHT less than six months after the purchase (e.g., 7-10), which may limit their effectiveness. Therefore, there is a need to better understand why individuals adopt or are reluctant to adopt DHT, as well as the reasons for their drop-out. To enhance the knowledge about these reasons is important to design better health interventions and increase their effectiveness.

Most previous studies which investigated these reasons did it from the perspective of healthcare providers. In contrast, studies conducted with users are scarce [START_REF] Sun | Understanding the acceptance of mobile health services: a comparison and integration of alternative models[END_REF]. Classic behavior theories (e.g., technology acceptance model, the theory of planned behavior) were used to identify the reasons that may lead to the use or the intention to use DHT.

For instance, using a survey, a unified theoretical model identified five key factors: performance expectancy, effort expectancy, social influence, facilitating conditions, and threat appraisals [START_REF] Sun | Understanding the acceptance of mobile health services: a comparison and integration of alternative models[END_REF]. These factors are also highlighted and completed by data from nontheoretically based studies about the use of DT in general, or DHT especially which used surveys [START_REF] Ledger | Inside Wearables, How the Science of Human Behaviour Change Offers the Secret to Long-Term Engagement[END_REF][START_REF] Shih | Use and Adoption Challenges of Wearable Activity Trackers[END_REF][START_REF] Epstein | Beyond Abandonment to Next Steps: Understanding and Designing for Life after Personal Informatics Tool Use[END_REF], interviews [START_REF] Lazar | Why we use and abandon smart devices[END_REF] and comments posted on online marketplaces [START_REF] Clawson | No longer wearing: investigating the abandonment of personal health-tracking technologies on craigslist[END_REF].

According to these studies, users start and keep using DHT because of perceived benefits, potential DHT features enhancement [START_REF] Lazar | Why we use and abandon smart devices[END_REF][START_REF] Clawson | No longer wearing: investigating the abandonment of personal health-tracking technologies on craigslist[END_REF], curiosity and novelty [START_REF] Lazar | Why we use and abandon smart devices[END_REF] and because they had developed a routine of using it [START_REF] Ledger | Inside Wearables, How the Science of Human Behaviour Change Offers the Secret to Long-Term Engagement[END_REF][START_REF] Lazar | Why we use and abandon smart devices[END_REF]. On the contrary, attrition was due to their passive nature, appearance and obtrusiveness, the high frequency maintenance [START_REF] Lazar | Why we use and abandon smart devices[END_REF][START_REF] Shih | Use and Adoption Challenges of Wearable Activity Trackers[END_REF], the lack of users' needs (e.g., users feel that they do not really need it [START_REF] Lazar | Why we use and abandon smart devices[END_REF][START_REF] Clawson | No longer wearing: investigating the abandonment of personal health-tracking technologies on craigslist[END_REF]), the lack of knowledge about DHT and how to access and use the data provided [START_REF] Lazar | Why we use and abandon smart devices[END_REF], and concerns about data sharing [START_REF] Epstein | Beyond Abandonment to Next Steps: Understanding and Designing for Life after Personal Informatics Tool Use[END_REF]. To the best of our knowledge no study investigated reasons for reluctance towards adopting DHT.

These studies have examined behaviors related to DHT regardless to individuals' characteristics. However, research showed that users' gender as well as health related factors and experiences may influence the use of DHT [START_REF] Hermsen | Determinants for Sustained Use of an Activity Tracker: Observational Study[END_REF]. In the same vein, none of these studies investigated social representations (SR) related to HDT. SR are sets of ideas or opinions consensually shared by a social group about a same social object [START_REF] Hermsen | Determinants for Sustained Use of an Activity Tracker: Observational Study[END_REF][START_REF] Caillaud | Focus Groups and Ecological Practices: A Psychosocial Approach[END_REF]. By studying SR, one may gain access to significant practices which may only be understood in their specific cultural and social contexts granting them relevance and legitimacy [START_REF] Caillaud | Focus Groups and Ecological Practices: A Psychosocial Approach[END_REF].

To investigate SR, the focus group (FG) methodology have proven to be relevant [START_REF] Côté | Appraising qualitative research articles in medicine and medical education[END_REF] as it provides a less interaction with the researcher, it enables peer-to-peer discussion and it allows participants to freely react to each other's responses, thus permitting a deeper insight into individuals' behaviors and experiences. In addition, FG methodology requires grouping participants according to targeted characteristics, allowing researchers to observe the confrontation of several socio-cultural contexts. To the best of our knowledge, no study has used such a methodology so far to examine SR of DHT. Using this qualitative individual-centered design, the aim of this study is to examine SR related to adoption, reluctance to adopt, and attrition of the use of DHT, considering health status, experiences with DHT and health habits. Such a study design has been chosen to ensure a strong diversity of the collected opinions rather than to test specific hypotheses. Our only hypothesis is that some SR are common and should be found in every FG, showing their stability and their potential reproducibility.

Methods

Participants

Participants were enrolled via an online collaborative research internet platform dedicated to cancer. All participants were provided with full ethical information about the study, signed a consent form and were invited to complete an anonymous screening survey.

Based on the latter, a purposive sampling was performed (gather individuals with shared characteristics). Such a sampling provides rich data relevant to the research question [START_REF] Côté | Appraising qualitative research articles in medicine and medical education[END_REF][START_REF] Giacomini | Users' guides to the medical literature: XXIII. Qualitative research in health care A. Are the results of the study valid?[END_REF] as it guarantees the heterogeneity of opinions expressed. Using this strategy, five FG were designed, including five to seven participants (supplementary material Table 1 for details). The "health status" group (FG1) included participants taken into account cancer conditions, the "use of DHT for men" (FG2) and "use of DHT for women" (FG3) included participants who owned DHT taken into account their frequency of use and the gender, the "quantified-self" group (FG4) took into account practice of quantified-self and the "physical activity" group (FG5) took into account the level of physical activity. Physical activity was chosen as a target health behavior because of its impact on health, and because it is the most targeted health behavior in DHT settings [START_REF] Cooper | The Inmates Are Running the Asylum: Why High Tech Products Drive Us Crazy and How to Restore the Sanity[END_REF].

Protocol used during focus group

First, the purpose and the proceeding of the FG were reminded. Discussions were moderated by a trained researcher. Participants were invited to perform three activities.

They were asked what DHT mean for them, and then they chose images of DHT and explained their choice (supplementary material Table 2 for details). The "personas" method was also used [START_REF] Cooper | The Inmates Are Running the Asylum: Why High Tech Products Drive Us Crazy and How to Restore the Sanity[END_REF]. Personas are archetypical characters (potential users) presented with information about their needs, behaviors, and preferences [START_REF] Chapman | The Personas' New Clothes: Methodological and Practical Arguments against a Popular Method[END_REF]. Although persona are fictional, they represent generalizations of key characteristics and goals of potential users ( 22) (supplementary material Figure 1 for example). All FG were transcribed verbatims from videotapes of the sessions and anonymized. coding and themes were performed to ensure the reliability, accuracy, and consistency of the analysis.

Results

Of the 72 screened participants, 25 finally agreed to participate to the scheduled FGs and 18 of them, aged 26 to 65 years, actually participants to FG (Mage = 43.72 years, SDage = 12.75 years, Nwomen = 13). Twelve participants owned a DHT (health and sport), 12 practiced physical activity and 13 had no personal history of cancer (Table 1). Except for sex (χ 2 = 5.12; p = .02), individuals who participate to FG did not differ from other 54 participants.

The common themes emerging across groups and accounting for the adoption, the reluctance to adopt, and the attrition of the use of DHT have been grouped into four key themes: 1) health versus well-being purposes, 2) price, 3) data protection, and 4) difficulties for the elderly.

Health versus well-being purposes

This first theme deals with a distinction participants drew between DHT specifically targeting health and those addressing well-being: "Compare to DHT for wellbeing, DHT for health are serious. We are not looking for fun, here (FG5)". This SR of DHT is used by participants to explain the adoption and the drop-out of DHT according to its necessity versus futility. DHT for health are for individuals with a health condition or a disease, not for healthy ones: "If you are healthy there is no interest, but if you have a disease and you need to check things every day it may be practical (FG5)". On the contrary, ill patients are supposed to need DHT as they are beneficial: "He is sick, thus his relation [to DHT] changed, he has an everyday obligation (FG2)"; "[DHT] helps individuals in their disease or monitor their disease. (FG4)". On the contrary, DHT for wellbeing are viewed as less necessary: "There is a futile aspect. […] it may be a cause of drop-out. For me [DHT] are more for wellbeing are gadgets (FG4)". When talking about DHT for wellbeing, participants highlighted the fun and social aspects as much as the frequency of use: "One can use DHT punctually, […], not for an everyday use (FG1)". However, participants acknowledged the role of DHT promoting wellbeing as an opportunity for preventing diseases: "In my mind this is for individuals who have a disease. But at the same time, it could permit to prevent disease, for physical monitoring (FG2)". Besides, it is noteworthy that participants of the "health status" group (FG1) made a less clear distinction between DHT dedicated to health or wellbeing than those of other FGs. Indeed, they viewed DHT for health and wellbeing as being as much useful but having different purposes "After cancer, [DHT] should be used more to improve lifestyle and less for medical follow-up (FG1)". FG1 is also the only group who discussed the opportunity of using DHT to communicate with other health professionals than doctors.

Price

All participants evoke price as a reason for their reluctance to use DHT: "I wait for the price to decrease to buy it (FG1)". Several SR are associated to this issue. First, participants mentioned the quality/price ratio: "The more expensive, the more reliable it is (FG5)", "It's expensive and it doesn't work as well as expected (FG3)". Second, they pointed out the usefulness/price ratio: "I'm not convinced of the utility and […] the relationship between utility and what it will cost (FG3)". Due to this price issue, according to participants, buying DHT is not possible for everyone: "The price is too high, at 20 years old you can't buy a DHT at 400-800 euros (FG3)". Finally, participants proposed a solution to overcome this barrier: "The question of price is a very interesting one to rise. It's reserved for those who can afford it, there's no reimbursement (FG4)", "Health insurance authorities should reimburse more for sick people (FG2)".

Data protection

This theme led to the same controversies and nuanced opinions in each FG. All participants raised the issue of data protection, especially when it came to health data.

Their concerns were about what was done with these data, who uses them and to what purpose: "DHT collect data and stock it somewhere, it's frightening (FG5)", "This is not only altruist […] or for one's health […] I think there is something else, but I can't define it (FG1)". Some respondents feared that their health data may be turned against themselves: "This is awesome for health insurance authorities. [About the connected toothbrush] they can see he didn't brush his teeth, they will not reimburse his dental care (FG2)", "Imagine… you have hidden your disease to your boss, and he finds out (FG5)". However, data collection was not systematically perceived as a threat: "I don't care [about data protection] (FG3)". Indeed, participants view ways to protect their data: "There is a lot of solutions to protect your data (FG4)" and consider DHT as possibly helpful for health research: "In health, it doesn't bother me […]. I believe that […], it has a long-term use, it can help other people (FG2)". However, this agreement for sharing data only concerns health data, not wellbeing data: "[…] in a disease setting it's ok, but when you jog every day, it's personal (FG5)".

Difficulties for the elderly

Participants commonly assumed that the elderly experienced more difficulties in using DHT than the youths. One reason is that DHT evolve faster than the elderly can follow "It's a little disturbing at first, when you are not used to it (FG2)", "She thinks it's going too fast, and she's too old (FG3)". That explains reluctance -to smartphone technology-even when other DHT are used: "For instance, my father uses a laptop, but he doesn't want a smartphone (FG1)". However, participants highlighted that DHT may be useful for the elderly: "It could be useful, when you go on a walk for instance, […] when you have a certain age you have to be careful about your [physical activity] leisure (FG5)". To this purpose, all participants agreed that the elderly need training: "They are afraid of [technological] progress because they are not enough accompanied, there is a lack of pedagogy (FG4)".

Discussion and Conclusions

DHT are presented as a real opportunity to improve health and wellbeing as they may lead individuals to reflect on themselves, based on data from their behaviors, and as a consequence, DHT may help people change their health behaviors. However, the use of DHT does not last long, which may limit their effectiveness on health. Using a focus groups methodology, the aim of this study was to highlight some SR of DHT, and to identify what individuals focus their attention on as well as their beliefs and practices in regards to DHT.

Results have shown that four themes were particularly important for participants:

1) health versus well-being purposes, 2) price, 3) data protection, and 4) difficulties for the elderly. Individuals thus seem to focus their attention on these themes to assess DHT and decide to adopt them, maintain their use or drop them out. Actually, when it comes to assess the usefulness of a DHT, there is no validated comprehensive tool to help individuals to identify which ones are effective and of high quality [START_REF] Mckay | Evaluating mobile phone applications for health behaviour change: A systematic review[END_REF]. These four themes may be added to the assessment criteria proposed by McKay et al. [START_REF] Mckay | Evaluating mobile phone applications for health behaviour change: A systematic review[END_REF], namely a description of the usability and functionality, a critique of the potential to promote behavior change, and the quality of the health-related content. In other words, potential users should be able to access information about whether the DHT is designed to improve health or wellbeing, what are its usability, functionality and effectiveness considering its price, and how data protection is ensured. Moreover, people should easily get access to an educational and accessible tool about "how to" fully use the DHT (e.g., tutorial, short notice of use). Besides, through the four themes found in this study, the reasons for the adoption, reluctance, and drop-out of DHT may be highlighted.

Reasons to adopt a DHT

To adopt a DHT, its use must be meaningful for individuals. For instance, in the present study adopting and keeping using a DHT makes more sense when it is designed to improve health rather than wellbeing. This result is consistent with previous results

showing that individuals with a health condition are more prone to use health related resources alike DHT [START_REF] Fox | Pew Internet & American Life Project. The Diagnosis Difference[END_REF]. In addition, participants emphasized that in case of disease, the use of DHT may prove to be of vital necessity. Another interesting result of the present study is that, while most participants make a fairly strong distinction between DHT according to their purpose (health versus wellbeing), participants from our health status group agreed to consider health and well-being as the two sides of a same coin. Indeed, for individuals who suffer or have suffered from a disease such as cancer, wellbeing is clearly one of the issues of the care protocol.

Although some kind of interest is needed to adopt a DHT designed to improve wellbeing, participants also found that using such a DHT was more joyful than using a DHT designed to improve health, which is viewed as more serious. Furthermore they saw DHT designed to improve wellbeing to lead to social relation with family and friends, while DHT designed to improve health lead to relation with health professionals.

Participants also emphasized the difference between the need for an everyday use of a DHT designed to improve health and the punctual use of a DHT improving wellbeing.

These results are in accordance with the data from a previous study highlighting that behaviors related to the use of DHT should be seen as a dynamic process going beyond the simple distinction between adoption and drop-out [START_REF] Shen | Wearable health information systems intermittent discontinuance: A revised expectation-disconfirmation model[END_REF]. The irregular practice, named intermittent discontinuance, has to be taken into account as the efficacy of a DHT depends on its continued usage to keep track of users' health status and efficiently provide health advice [START_REF] Shen | Wearable health information systems intermittent discontinuance: A revised expectation-disconfirmation model[END_REF]. Determinants of intermittent discontinuance are neutral satisfaction (i.e., the use of the DHT produces neither pleasure or displeasure), neutral disconfirmation (i.e., achieving the minimum instead of the desired expectation from the DHT) and attitudinal ambivalence (i.e., difficulty for users to clearly decide if assessments of a DHT are positive or negative) [START_REF] Shen | Wearable health information systems intermittent discontinuance: A revised expectation-disconfirmation model[END_REF]. Although, the present study increases knowledge about these variables by providing a better understanding of users' representations and expectations of DHT, there is a need to examine further, whether the purpose of the DHT (improve health or wellbeing), data protection, price and age of the users affect behaviors related to use of DHT.

Reasons to be reluctant and to drop-out DHT

Reluctance to adopt DHT and drop-out were related to a lack of knowledge, information, transparency and mastery of the DHT. For instance, they need to know how to use DHT, what use they can have of them, how to interpret data and what happen to data. Compared to DHT designed to improve health, in which patients are quite well accompanied in their use of the technology, users of DHT focused on wellbeing, have to figure out by themselves how it works and why it is important. Although several studies have shown that the elderly refrain from using DHT because of their lack of knowledge (e.g., [START_REF] Zulman | How Can eHealth Technology Address Challenges Related to Multimorbidity? Perspectives from Patients with Multiple Chronic Conditions[END_REF]31), all users also face a readability issue [START_REF] Mckay | Evaluating mobile phone applications for health behaviour change: A systematic review[END_REF]: information from DHT may be misunderstood, viewed as harder to understand than those obtained with unconnected objects, which may lead people to drop-out DHT. Besides, DHT designed to improve wellbeing are considered to be fun, easy to understand, and easy to change for another DHT. Therefore, information provided by such tools are not viewed as relevant to improve health, broadly speaking. In a previous study, that point was described as a reason to drop-out the DHT [START_REF] Phillips | Predictors of Assistive Technology Abandonment[END_REF] whereas in the present study, it is also a reason for reluctance to adopt a DHT. Hence, there is a need to educate people about the opportunities that DHT could offer to improve health and wellbeing, to highlight the necessity of a continuous use of DHT, and to help users to better understand the data generated. Future studies should fulfill each of these requirements to enhance maintenance and effectiveness of DHT.

The data protection issue has already been underlined in several studies (e.g., [START_REF] Shih | Use and Adoption Challenges of Wearable Activity Trackers[END_REF][START_REF] Fox | Pew Internet & American Life Project. The Diagnosis Difference[END_REF][START_REF] Czaja | Factors predicting the use of technology: Findings from the Center for Research and Education on Aging and Technology Enhancement (CREATE)[END_REF]. Consistently, present results highlight participants' concerns about what is done with their data, who uses them, and to what purpose. These are reasons both for reluctance to adopt DHT and drop-out. However, the present study brings an innovative result: all participants did not share such fears. Some participants did not perceive the threat and were quite confident about DHT security. Furthermore, individuals were more prone to widely share health data, considering it may be helpful for health research.

Complementary and quantitative studies are needed to examine whether these reasons may affect the maintenance, reluctance or the drop-out of DHT.

Study limitations

While the present study brings new valuable knowledge to the field, this study also has several limitations. First, the sample size is quite small while acceptable for a qualitative study. However, data are consistent with results from previous studies and the focus groups methodology has been helpful to highlight innovative results. Future studies should acknowledge these findings and assess their actual relevance. Second, participants were recruited from an internet platform that originally targeted breast cancer patients, cancer survivors and their families. Thus, these three profiles were present in our sample, however participants were mostly female and healthy. Despite our efforts to constitute the most heterogeneous focus groups possible, the SR observed may not reflect those of all individuals. As a consequence, further research is needed to assess the representativeness of the SR reported in the present study.

Practical Implications

DHT aiming to improve health may be a part of a care protocol, helping patients manage a high volume of information and self-management tasks, facilitating the coordination and synthesis of information from different providers and about different conditions and the patients-care providers' communication, and support patients in their roles of self-advocate and expert [START_REF] Zulman | How Can eHealth Technology Address Challenges Related to Multimorbidity? Perspectives from Patients with Multiple Chronic Conditions[END_REF]. These possibilities have been reported by participants as easing the adoption and maintenance of DHT [START_REF] Zulman | How Can eHealth Technology Address Challenges Related to Multimorbidity? Perspectives from Patients with Multiple Chronic Conditions[END_REF]. Otherwise, patients who suffer from cancer can benefit from DHT for health as well as for wellbeing. For instance, in the present study, participants used a pedometer apps or relaxation apps during or between treatments.

General Conclusion

This study provides an in-depth understanding of the SR of DHT. Individuals' concerns leading them to adopt or not a DHT and to keep using it or not are: its benefits for health, its price, how it ensures data protection, and its usability. These findings may help DHT designers to understand what kind of information is needed and relevant to potential users. This study also highlights users' expectations and fears that should be taken into account when implementing interventions in health care setting involving DHT.
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Data analysis

A thematic analysis [START_REF] Braun | Using thematic analysis in psychology[END_REF] was performed to explore participants' SR of DHT, as well as their reasons to adopt, avoid, or drop-out DHT according to their personal experience. Transcripts were closely examined and descriptive codes were used to identify key emergent themes and ideas related to the study objectives. Codes were then gathered into higher-order concepts or subdivided as understanding progressed.

Descriptive accounts were produced to explore the content of key codes and comparing data across groups and individuals. A double coding as well as an iterative review of
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