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Abstract: 
Rationale, Aims, and Objectives: Physical inactivity and sedentary levels represent one of the major threats to public health. Physical activity on prescription (PAP) is an emerging preventive and treatment resource for chronic diseases at Health-care Settings. This study aimed to analyze the self-perception at primary health-care (PHC) nurses and general practitioners (GPs) toward PAP implementation in PHC centers. 
Methods: Two semi-structured group interviews were performed separately, with five GPs and nurses working in the PHC system in the region of Madrid (Spain). An expert psychologist guided each semi-structured session. The interviews were transcribed verbatim and consensually analyzed using a mixed content analysis. 
Results: Half of the PHC staff considered themselves physically active and were convinced that physically active staff behavior could facilitate PAP with patients. Both GPs and nurses showed a lack of knowledge of exercise prescription but were interested in PAP and motivational training courses, as well as leadership or to collaborate under a multidisciplinary or interdisciplinary PAP approach. Some of the most relevant self-perceived PAP barriers were a confident method to measure sedentary and physical activity levels. Besides lack of staff awareness, time of consultation, and improving local community relationships and PAP policies strategies.
Conclusions: There are some common self-perceptions, barriers, and facilitators among PHC nurses and GPs for PAP implementation. Following a socio-ecologic approach, this organizational data provides further insight to design a future cost-effective policy strategy to improve patient health and health-care system sustainability. 
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1. Introduction
In 1986, the WHO Ottawa Charter proposed reorienting health promotion initiatives to enhance physical, mental, and social health 1. Unfortunately, physical inactivity and sedentary behavior have steadily increased 2. Data registered from 2001 to 2016 and based on 1.9 million participants of 168 countries, established a 27.5% global age-standardized prevalence of physical inactivity 3. Physical inactivity behaviors are strongly related to many non-communicable chronic diseases (NCDs) 4. Despite the well-known health-related benefits of physical exercise 5 6, 7, over 30 years after this first meeting, physical activity on prescription (PAP) is not well implemented worldwide 6, 8. In fact, only one-third of patients are counseled with PAP by their health-care professionals 9, 10. Over recent years, a huge amount of evidence has emerged regarding the added value of PAP for public health 11 12 and its effectiveness on treatment of NCDs 6, 13, 14, even reducing the need for pharmacological treatments for some 15, 16. 
Policy actions to increase people activity in multiple settings have been launched by the WHO, such as the recent physical activity (PA) strategy for the European Regions 2016–2025, which, includes in the priority area 3: “Promoting PA for all adults as part of daily life, including during transport, leisure time, at the workplace and through the health-care system” 17. Furthermore, nurses can promote physical activity in patients and optimizing the mobility, physical activity levels and functional status of patients in different care settings during daily nursing care 18.
Health-care settings seem to be a potential well-considered resource to increase PA in patients 6, 8. It is estimated that up to 80% of adults visit their general practitioner (GP) at least once a year, and patients trust their health-care professionals 8. 
[bookmark: _Toc20612416]Many countries are implementing strategies to introduce PAP at PHC such as the Canadian health-care system 19 and the USA health-care centers 20, both following the Exercise is Medicine® initiative launched by the American College of Sports Medicine 12, 21. In 2015, the European Initiative for Exercise is Medicine® was created to help to promote widespread implementation of PAP at health-care settings 21. One year later, this initiative was launched in Spain, where a well-functioning, universal and free health-care system managed by the regional governments exists, under a socio-ecologic and interdisciplinary PAP approach, integrating efficacious evidence-based interventions 21. Thus, this study aimed to ask GPs and nurses working at Madrid PHC centers about feasibility of PAP and their self-perceived barriers and facilitators.

2. Methods and Material
[bookmark: _Hlk68558675]Five GPs and five nurses working in the Madrid PHC system were randomly selected and invited to participate in two semi-structured interview sessions. The selection included males and females of different ages, with accredited PHC experience, representing both urban and rural areas of the region of Madrid. According to Morgan 22, this heterogeneity of the group generates a richer conversation and viewpoints from the lively collective interaction, facilitating more spontaneous expressive emotional opinions than an individual interview 13. No economic incentive was given for participation. Each group attended two sessions separately, which lasted 2 hours on average, on different weeks. The interviews took place at the Fuentelarreina PHC in the region of Madrid. Four semi-structured interviews were conducted by an expert psychologist (FF). At the beginning of the first session, participants were informed about the procedure and signed an informed consent. The study was performed according to the principles established with the Declaration of Helsinki 1964 and further amendments and other national regulations for research projects involving human participants: Protection of personal data, Law 15/1999 of 13 December on the Protection of Personal Data provided in current legislation (Royal Decree 1720/2007 of 21 December). The protocol was approved by the Central Commission for research of the Region of Madrid and the Ethical committee of the Alcorcon Hospital, Madrid (Spain) (RP1811600040).
[bookmark: _Toc20612417]The main PAP facilitators and barriers found in the theoretical framework 8, 13, 23-25 were used to guide the interviews. The interview topic list was based on the theoretical framework (Table 1). At the beginning of each topic, the experienced psychologist presented an open question to facilitate the answer of participants, making sure that all topics in the theoretical framework were covered, and that all group members had the chance to speak. At the end of the second session, participants were invited to add any comment or question they thought had not been covered and should be discussed. Both sessions were recorded using a H2next handy recorder (Zoom Corporation, ITOHPIA Iwamotocho 2chome Bldg. 2F, 2-11-2, Iwamoto-cho, Chiyoda-ku, Tokyo 101-0032, Japan) and transcribed verbatim by the assistant guide (SCP); and confidential information was coded. Qualitative data from the semi-structured group interviews were analyzed with content analysis. After the data were read, meaningful text fragments were identified, coded, and clustered by two researchers (FF and SC). During the analysis process, new concepts surfaced apart from the theoretical framework topics previously establish (i.e., the use of the nurses' first consultation as solution for a possible fitness or physical pattern anamnesis). The meaningful text fragments were identified as a first stage and were coded. The descriptive coding was compared between both reviewers (FF and SC), and differences were discussed to reach consensus about the assigned codes 26. Based on the codes, reasoning was also used to identify the main categories from the codes, as an intermediate stage to develop final subcategories according to the methodology performance by Persson et al. 13 (Table 2). After the first data analysis was completed, these results were discussed within the research team (FN, RP, MG, FF and SC) who played the role of ‘critical friends’ 27. According to a recently published study 28, this final data analysis method improves the quality of data analysis, increasing inter-rater reliability of the qualitative analysis.

3. Results
Answers and comments, organized by categories and subcategories, are shown in Table 2. Both groups shared common points of view at the semi-structured interview sessions.

3.1. Self-perception PA pattern of PHC staff
Over 40% of the participants indicated to be physically active. Active subjects recognized the whole health benefits related to a better fitness status. The physically inactive ones were said to be as healthy as the physically active ones, according to the last blood tests done.
One nurse commented: “I believe sport habits are closely related to the stage of life you are actually in. It is not the same when you are a young person without family responsibilities than if you are a person who has just become a mother or have familiar support to give” (Translated from Spanish).
Another nurse said: “At some moments in your life you do not have enough time to do many things, but for instance at the sports center that I go, you have a babysitter service to care for your child while you are doing your exercise class” (Translated from Spanish).
Cultural and educational aspects were adduced by many interviewed assistants in both PHC groups to justify the insufficient PA levels (PAL). For instance, one professional indicated, “Men are more PA conscious and more physically active than women” (Translated from Spanish).
3.2. PAP background
The awareness of both PHC professionals about the importance to promote PA was evident, although GPs would prefer nurses to do it. However, they indicated to not having enough knowledge to prescribe exercise, nor correctly manage the training loads in the long-term and with specific patients. Only one PHC professional recognized the need to be prepared to do it, because he had been riding on a bike since childhood at elite levels.
There was a common agreement related to the difficulties in behavior changes despite the social awareness of physical exercise benefits.
“The key is to adapt the guidelines regarding to the preferences of patients” (Translated from Spanish).

3.3. PHC staff position to PAP
Both groups agreed that the leadership in PA promotion should be assumed by nurses; however, some GP said, “PA preventive strategies should be done outside PHC settings, because patients come to PHC when they are already ill” (Translated from Spanish). Regarding exercise prescription leadership, nurses showed insecurity to do it and GPs demand teamwork with other specialists. Collaboration with other health professionals seem clearly accepted in PAP at PHC settings. A GP said: “Actually, many people practice running, and sport awareness and related health benefits are rising; however, few people know about the dangers of an excessive practice of physical exercise, and we receive many injured patients for this reason” (Translated from Spanish). Observing the many doubts in PAP for both professionals, it was considered necessary to treat the next point in more depth.

3.4. PAP training courses
Both PHC professionals indicated it mandatory, and with priority, to increase PAP training courses or workshops, however disagreed about the best methodology (online, personal, or mixed), although both agreed that it should be in work time and with special benefits offered to the PHC staff by the health-care system.
These training courses were proposed: Motivational interview, PA patterns and fitness status assessment, training in time management.

3.5. PAP as a preventive and rehabilitation resource
Recently, the patient and PHC staff on PAP awareness is rising. However, there is a lack of information about local sports resources and availability. This produces an ineffective synergy between them, in contrast to cost-effectiveness for the Government and the health status of patients. The GPs group proposed to establish similar strategies as used with smoking or obesity at PHC settings. Specifically, they said: “We had a main responsible for the smoking cessation strategy done at PHC setting years ago. They received the training courses and then they trained the rest of PHC staff, in the same way as the PHC system idiosyncrasy; however, if we want it works, some professionals and PHC should assume the responsibility and it will be not rewarded by the system” (Translated for Spanish language).

3.6. PAP barriers and solutions proposed
[bookmark: _Toc20612418]The main common barriers commented by the professionals were related to space, materials, and economic resources to assess PA and fitness status of patients, a high patient ratio in a short consultation time, staff, and synergies with other public resources. They proposed solutions to these barriers. The results are presented in 11 categories with the subsequent subcategories (Table 2).

4. Discussion
The results have been used to validate a choice-modeling questionnaire to analyze the feasibility of implementing PAP at PHC “Blinded for Review”. Within a broader strategy to implement Exercise is Medicine® at PHC in Spain, this study explored the previous situation using semi-structured interview sessions about PAP self-perception of PHC nurses and GPs in the region of Madrid. This evidence-based intervention is a comprehensive implementation framework that provides an overarching view of application and the determinants that can influence PAP operation in health-care settings, according to the recent study proposed by Czosnek, L et al. 29. It also analyses the interpersonal and organizational-related factors within various domains/levels of influence that can interact and/or reinforce PAP implementation in PHC settings, according to a social-ecological framework 30. Likewise, this was conducted in the Netherlands to implement PAP in health-care settings 31. Personal and professional data were considered necessary for post-analysis of the results. Following the trend of other projects, to analyze the PA stage of change in patients 13, 23, 25, we checked the stage of change on PAP behavior in health-care staff, considering health-care professionals behavior as important as the patients in relation with the healthy lifestyle medicine 32. Besides, PAP knowledge should be measured in the PHC staff because the respondents indicated lack of knowledge and need for training about PAP, such as shown by other authors 13, 33, 34. In the last section where we introduced the main points of the semi-structured interviews results, we realized there are similar opinions between nurses and physicians related to PAP barriers such as lack of PAP knowledge, lack of time in consultations, of space to assess physical fitness, and of institutional support to collaborate with internal-external public resources such as has been shown in other studies 13, 21, 34, 35, However, there are differences related to who should assume the main role of PAP at the health-care centers. Nurses, despite exhibiting lack of time in their consultations, considered themselves as the main staff in the center for implementing PAP properly in contrast to some barriers found in the literature 13. Both considered more training courses about counseling and motivational interviews, PAP, and time management necessary, in concordance with other studies 1, 13, 35, 36.
Another main finding related to PAP, was that it was not fully integrated into daily consultation routines by nurses and GPs, besides both being critical with the PA anamnesis tool used to classify sedentary and PA patterns 37, 38.
Many assistants showed disagreement with the recent anamnesis tool to measure PA and sedentary levels. An assistant said, “IT programmers should be in consultation with us during an entire week to modify the tool, adapting it to our necessities” (translated from Spanish). Thus, it is necessary to establish a cost-effective method to complete the anamnesis objective and quickly. Rose et al., proposed to measure PAL using a one-question survey 39. Other studies propose using mobile phone apps or wearable technology that could present a simpler method for clinicians to assess sedentary and active behaviors in primary care 23, 40, 41. In the UK, a national database will efficiently implement their exercise referral schemes in health-care settings to have a correct follow up with the patient and health-care team 42. Sedentary behavior should be considered as important as PA, because they have interdependent risks on human health 43.
In our first interview session, around 50% of all participants in both groups identified themselves as physically active. If this self-perception has a relationship with the rest of PAP variables analysis should be conducted in a further study. Discussion was raised whether being active had an influence on PAP for patients 36. In both groups, all considered the predisposition of the patient to receive PA counseling necessary and were very confident about exercise as a preventive and rehabilitation medicine, as it has been initially proposed by the Exercise is Medicine® strategy 21, 44. According to the Exercise is Medicine® strategy, both groups declared to be interested to create a multi or interdisciplinary networking with other professionals and institutions with the aim to increase efficiency in PAP 19. Furthermore, they indicated to have a poor knowledge of the sports facilities and resources close to their PHC.
Material, economic, and staff support, to implement PAP efficiently, was especially important to the participants. This needs to be confirmed in a broader study, including whether solutions commented in the semi-structured interviews are considered necessary for them, as has been shown in other studies 8, 13, 45.
[bookmark: _Toc20612419]Creating an interdisciplinary network group inside or outside of the PHC settings should be an effective and cost-benefit resource, i.e., awareness by the patients, professionals, and PHC systems. Moreover, local and national health policies are needed to reduce physical inactivity levels to 10-15% by the years 2025-30, such as proposed by the WHO European strategies 46-48.
Semi-structured interview sessions have identified the main facilitators and barriers to implement PAP in PHC in the region of Madrid. Health professionals of primary care interviewed have indicated the need to introduce PAP and their willingness to participate, but that both material and human resources are not sufficient.
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