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Abstract


Value of the research. Community Engagement represents an opportunity to bridge the gap between increased demand and supply of health services. This study reflects the theme of new technologies as a lever for developing Community Engagement, which the PNRR has indicated as a crucial factor for the Italian National Health System.
Purpose of the paper. To understand whether telemedicine can lever the development of community engagement. The interpretation follows the doctor-patient relationship, investigating whether telemedicine improves patient engagement.
Methodology. The study analyses the Italian telemedicine experience at the IRCCS Bonino-Pulejo in Messina. An interview with the project manager was administered to collect information on the new telemedicine service's satisfaction, utility, and usability.  
Results. Telemedicine can be a tool to improve the doctor-patient relationship and create a sense of community among patients. Moreover, patient engagement in a technology-driven healthcare environment is necessary to successfully implement new treatments.
Research limitations. The results could be further strengthened by including all stakeholders involved in the service value chain.
Managerial implications. The study shows that telemedicine represents an opportunity for the health system’s sustainability. However, there are also critical issues to manage: adequate training of doctors, nurses and patient-caregivers; technical difficulties as well as physical and mental fatigue. 
Originality of the paper. We tested the first telemedicine service in Italy to investigate whether it can improve patient engagement and the sustainability of the health system. 
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1. Introduction 
In contemporary society, public services are experiencing (partially due to the recent pandemic) both a challenge and an opportunity (Lent & Studdert, 2019; Liu et al. 2020; Giannopoulou & Tsobanoglou, 2020). 
On the one hand, the challenge is connected to increased demand, particularly in welfare and the health-related services sector; this increase is mainly dependent on changes in short-term economic, financial, and political contexts but is catalysed by profound structural changes, including demographic change (Dall et al. 2013; Beard & Bloom, 2015), the rise in chronic diseases (Dall et al. 2013) and entrenched socio-economic inequalities. These diverse and interdependent trends challenge the long-term sustainability of the current public services organisation. 
On the other hand, the opportunity lies in the population’s desire to have more influence over the public context; this trend, termed “Community Engagement” (Lent & Studdert, 2019), represents an opportunity to bridge the gap between increased demand and supply of health services.
Moreover, the COVID-19 pandemic has unequivocally confirmed telemedicine’s value, need and potential, where patient engagement is essential for e-health sustainability (Oelrich, 2020; Salamon, 2020). 
The relationship between sustainability and telemedicine is closely interconnected and manifests itself in different ways: reduction of carbon emissions (telemedicine reduces the need to travel for medical visits, consequently decreasing transport-related greenhouse gas emissions, thus contributing to the fight against climate change), resource savings (by eliminating or reducing the need for physical infrastructure and materials associated with in-person visits, telemedicine helps conserve natural resources such as water, energy and building materials), efficiency in the use of resources (Telemedicine optimises the use of human and material resources, allowing health professionals to reach a more significant number of patients with lower costs and using fewer overall resources for each consultation) (Kaudinya, 2022).

[bookmark: _Hlk158724803]This study reflects the theme of new technologies as a lever for developing Community Engagement, which the PNRR (Piano Nazionale di Ripresa e Resilienza - National Recovery and Resilience Plan) has indicated as a crucial factor for the Italian National Health System. 
The key to our understanding follows the doctor (professional)—patient relationship, i.e., how technology improves the relationship between them and the service. The theoretical framework adopted is Patient Engagement within the health protection processes.
This study analyses the first Italian experience of telemedicine neurorehabilitation, implemented by the IRCSS (Istituto di Ricovero e Cura a Carattere Scientifico - Scientific Institute for Hospitalisation and Care) Bonino-Pulejo in Messina. 
The paper is structured as follows: to present the theoretical framework, methodology, results, discussion, and conclusions.


2. Theoretical framework: community and patient engagement through telemedicine

2.1 Community engagement 
There is extensive literature at the international level on initiatives involving the health promotion community. Interventions in which the community is engaged to achieve health objectives can be organised with different approaches, depending on the characteristics of each intervention and on the different degree of community involvement, which may depend on the scope of the public administration. The main strands identified in the literature can be summarised as: community participation, community development, community empowerment, community-centred approaches, community building, community organising, community-based initiatives and community engagement (Longo & Barsanti, 2021).
Community engagement is a broad term that covers various strategies involving local communities to improve population health and reduce health inequalities (Popay et al., 2007).
This process of participation and involvement facilitates the inclusion of several other actors into the co-creation chain of the value of the health service: caregivers, social care systems and reference communities (disease-specific associations) and the acquisition of new practices that can then be transformed into protocols (Botti & Monda, 2020).
Value co-creation among service participants includes external stakeholders as another piece of the co-creation process. Given that a new managerial path is defined between the actors of the care process and the management process (Lo Presti et al., 2019), one could talk about distributed management, contributing to decision-making and evaluation of clinical paths (Chauhan et al., 2022).
Traditionally, healthcare has four value creators: patients, providers, regulators, and insurers (Kraus et al. 2021). As the healthcare ecosystem evolves, caregivers become ever-more part of the healthcare facility community, changing the relationship between internal (doctors, nurses, patients) and external (caregivers, caregiver associations, patient associations) stakeholders in the hospital (Spagnoletti et al., 2015). A multi-stakeholder ecosystem analysis is an opportunity for designing and modelling digital healthcare ecosystems (Schiavone et al., 2021). 
From this perspective, Graffigna (2017) refers to an "ecosystem of involvement." This concept emphasizes a shift in the internal managerial paradigm and an expansion of the care model to include society at large, neighbouring communities, and the social care sector.  For example, chronic disease associations often become treatment testers with their members, enabling them to raise awareness among those who, though physically outside the hospital, are in contact with the disease (George & Bucatariu, 2020). At the same time, social participation is strongly expressed in the virtual community as social networks ones through X posts (former Twitter) in which sentiment reveals patients’ cohesion and overall involvement (Gaitán, J. A., & Ramírez-Correa, 2023), often generating technology “addiction” (Kautish et al., 2023)

The study proposes a reflection on the theme of new technologies as a lever for developing community engagement, a factor that has become crucial for the Italian National Health System, as reiterated by the PNRR. 
The key to the interpretation adopted follows an  doctor-patient relationship, and therefore how technology allows improvement of the relationship between the two and the service offered. The theoretical framework adopted is that of “patient engagement” within the processes that concern health protection.


2.2	Patient engagement
Patient engagement can be explained by how much information flows between a patient and a provider, the patient’s active role in care decisions, and how involved the patient or patient organisations are in health organisation decisions and policy making (Carman et al. 2013).
To be involved, patients need to feel supported and satisfied with the services they receive. When patients and healthcare institutions are in tune, things flow more smoothly and effectively. Gathering information about patient experiences and care outcomes can be the starting point for patient engagement (Technical Series on Safer Primary Care 2016). 
Thus, the value of the health service refers to the specific qualities of the product/service perceived by consumers in relation to their needs (Hardyman et al., 2019) and cannot be created by the public service organisation in isolation (Osborne, 2018) but with service users.
The active role played by service users in the co-creation of value has been extensively explored in wider service management literature and has achieved considerable force in the public administration and management literature (Dudau et al., 2019).
The concept of co-creation is exemplified by the active participation and contribution of end-users in service delivery (Prahalad & Ramaswamy, 2000; Vargo & Lusch, 2016) and is wider than the simple concept of passive user participation. Co-creation is associated with service effectiveness, citizen involvement, service efficiency, customer satisfaction, social cohesion, and democratising public services (Voorberg et al., 2015). 

Patient engagement is a strategy to achieve three goals (Amann et al., 2016): 1) improving care outcomes, 2) providing better care or patient experience, and 3) reducing per capita costs. In a global context with an ageing population and an increase in chronic disease conditions (Kaplan et al. 2017), proper management of these diseases, including patient engagement, is necessary not only to prevent diseases and achieve optimal care but also to reduce health disparities and resource waste (Barello et al. 2012). 
As several studies have already pointed out (Fisher et al., 2016; Torre, 2017), the benefits of patient engagement are manifold: 1) helping the service planning process and thus improving the allocation of health expenditure resources, 2) enabling what is called a therapeutic alliance, i.e. the joint effort of the patient and the doctor towards the best treatment, 3) allowing patients to integrate their care with an informed lifestyle corresponding to their health status, 4) increasing patient satisfaction, 5) helping the culture of prevention, 6) improving compliance with treatment, 7) streamlining information flow around treatments.

To have patient engagement, it is essential to focus on the quality, effectiveness, and timeliness of the service; in this perspective, technology can play a crucial role in healthcare (Graffigna et al., 2020; Longo & Barsanti, 2021). 
Telemedicine is an attempt to implement service innovation in reaction to a complex societal problem (Trischler et al., 2019), improving performance and designing services based on customers’ needs (Cobelli et al, 2023). 
Improving communication and educating both patients and healthcare professionals to view healthcare as a collaboration between the patient and the provider are essential for ensuring continuity and quality of care and obtaining accurate and useful feedback (Wheat et al. 2018). New digital healthcare services should always be followed by an ample communication strategy addressed both to the citizens and operators (Laurenza et al. 2018).


2.3 Telemedicine  
By promoting long-distance clinical care, prevention, and monitoring throughout the COVID-19 pandemic, telemedicine was widely used as a first response (Leite et al., 2021) and emerged as a technological ally to support frontline workers. 
Telemedicine should not be considered an emergency practice but a new approach to medicine, enabling patients and physicians to collaboratively co-create value in the production and utilisation of the service (Smith et al., 2020). 
Consistent with previous studies in healthcare settings such as the management of chronic illness, urgent care, cancer treatment, delivery of chronic care, and social health care, patients are regarded as co-participants in telemedicine service delivery (Hardyman et al., 2019; Loeffler et al., 2013). In recent years, medical literature (Hill et al., 2021) has highlighted the usefulness of tele-neurorehabilitation interventions in the outcomes of acute diseases such as strokes and subacute or degenerative diseases such as multiple sclerosis and Parkinson’s disease. In particular, recent studies (Klaic et al., 2020) found that tele-neurorehabilitation achieves outcomes comparable to hospital-based care, with the advantage of better care than conventional hospital or home-based care.

The Italian National Health System has been significantly affected by the growth of telemedicine. The Covid-19 emergency and the National Plan for Resistance and Resilience (PNRR) that resulted from Covid-19 have accelerated this process. According to the PNRR, this study suggests reflecting on the idea of telemedicine as a driving force for the growth of community engagement. The key to the interpretation used is patient engagement in implementing a new telemedicine service. 
The acceleration of the transition process is reflected, at a global level, in a particularly rapid increase in digital investments, which is added to the further push of the pandemic. For businesses, in particular, the need to adapt business models to the new economic context becomes a no longer negligible priority. 
According to a more detailed recent study, spending for digitalisation in the world business environment will go from 521 to 1,250 billion dollars by 2026, with an annual growth rate of 19% and an overall growth over the entire period that is close to 140%. This confirms an existing trend: intangible assets now account for over 90% of the stock market value of leading US companies and more than 70% of European companies (European House Ambrosetti, 2022).

The study analysed the Italian telemedicine experience at the IRCCS Bonino-Pulejo in Messina, and in particular, looked at a tele-neurorehabilitation service, i.e., remote rehabilitation of patients with neurological problems. This experimental treatment protocol has not yet been applied in other Italian National Health Service contexts.
3. Methodology
The subject of the study is tele-neurorehabilitation service for care continuity of patients discharged from the IRCCS “Bonino-Pulejo” of Messina and affected by strokes or subacute or degenerative neurological diseases. 
The telemedicine service stems from a project submitted by the IRCCS to the European Commission and funded by the Horizon 2020 programme in 2019, which started in September 2020. However, due to the Covid-19 emergency slowing down the start of activities, its full implementation only began in 2021, and the interview was conducted in July 2023 with the Project Manager (PM). The PM is the doctor responsible for the project. The interview was focused on the following aspects: satisfaction, usefulness, and usability of the new telemedicine service.


4. Telemedicine and tele-neuroriabilitation market data

4.1 Telemedicine
Covid-19 has posed significant worldwide challenges to healthcare systems. However, it has also created new opportunities for doctor-patient relationships and as well as access to health and health management (George & Bucatariu, 2020).  
According to Fortune Business Insights data (https://www.bigdata4innovation.it/big-data/telemedicina-il-valore-dei-dati-per-promove-i-nuovi-modelli-di-sanita-territoriale) the global market of telemedicine is expected to grow in the coming years at a rate of roughly 25% p.a., reaching an estimated value of 560 billion dollars by 2027. 
The drivers of this development are, on the one hand, an overall increase in life expectancy and the incidence of chronic diseases and, on the other, greater patient confidence in the adoption and use of digital tools and technologies.
At the national level, telemedicine (to which €8.63 billion has been allocated) is a central focus of the PNRR (6th Mission) since it represents a fundamental tool to 1) reduce geographical and territorial gaps in healthcare, 2) ensure an improved patient care experience and, 3) improve the efficiency of regional health systems through remote monitoring.


4.2. Tele-neuroriabilitation
The proposed case study deals with the application of telemedicine to neurorehabilitation (tele-neurorehabilitation). “Tele-rehabilitation” refers to using ICT technologies to remotely support rehabilitation services. The technologies used are quite complex and require dedicated devices and consoles to which control sensors are applied (Matamala et al., 2021).
For example, in the case examined, an application called CAREN (Computer Assisted Rehabilitation Environment), which is delivered to the patient’s home, is used. This system uses a treadmill capable of detecting and recording patient movements through an optical and magnetic system, providing visual 3D feedback on the rehabilitation performance.
The advantages of using remote rehabilitation systems can be summarised in 3 points:  
1) to ensure continuity of care over time (after discharge and continuously for chronic patients) and space (from the hospital to the patient’s home) (Gainer, 2020);
2) to potentially increase the frequency and intensity of rehabilitation therapy: home management allows patients more time to repeat the therapy if their physical condition permits it, and to regulate their day-to-day activities by avoiding travelling and waiting (Hodgkinson, et al., 2020);
3) to significantly reduce public service costs. For example, rehabilitation therapies account for 55% (Quotidianosanita.it, 2021) of the national healthcare budget due to personnel and technical resources; tele-rehabilitation is expected to reduce costs by 30% (Healthtech360.it).


5. Result and Discussion
The study investigates the effects of implementing a new telemedicine service on the doctor-patient relationship and how the service improves through patient engagement.
Patient engagement is investigated by analysing the doctor’s point of view in the new telemedicine protocol. The context of experimentation is very innovative since we are dealing with therapies where telemedicine is still limited and where the contribution of users and their families is necessary to adapt to the new protocols, improve the service, and increase therapy effectiveness.

The study shows that the new telemedicine service has brought several advantages. These are summarised in the following points: 
1)	Better doctor (and health personnel) and patient (and caregivers) therapeutic collaboration. Compared to traditional therapies, the rehabilitation pathway is more personalised and adapted to the feedback of the patients and their families. For example, thanks to digitalisation, every movement, no matter how small, can be detected and calibrated in motor rehabilitation.
2)	harmonisation of the therapy process in an interdisciplinary approach, where doctors, therapists, and assistants agree and share the therapy, there is stronger cooperation between medical (neurologists) and clinical (physiotherapists and nurses) staff with different specialisations and different organisational positions. 
3)	a decidedly proactive behaviour of patients and families. There was a strong willingness to cooperate on ongoing and post-therapy monitoring, resulting in feedback becoming an immediate way of adapting and personalising treatment.
4)	compared to the traditional approach, the greater possibility of interaction on the rehabilitation pattern has resulted in a significant appreciation of the new protocol (tele-neurorehabilitation) by end- (patients) and intermediate users (operators). Moreover, in psychological terms, the ability to participate in service provision—such as through precise digital monitoring of movements that enable interventions—has given patients a sense of autonomy within the established care framework.
The acknowledgement of new cure models and the possibility of participating in them are often the ways to change patients' and caregivers’ perceptions (Baudier et al., 2021).

[bookmark: _Hlk169186046]However, as already shown in the literature (Windrum et al., 2008; Bloch et al., 2013; Djellal et al., 2013), there are also critical issues for the successful implementation of the new e-health service: effective communication, adequate training of doctors, nurses, psychologists, and patient-caregivers. The findings show that telemedicine is well-received by doctors, but the conversion into this new procedure has been hampered by technical difficulties as well as physical and mental fatigue. 
Another common obstacle when implementing a technology-based service is the need for technological capability development due to a limited understanding of the technology or connectivity issues. 
Communication and training affect the therapy’s safety, helping to reduce errors or procedural misunderstandings. Furthermore, the empowerment of the actors in the process has familiarised them with their relative roles. In addition, knowing how to perfectly control the equipment used (for doctors, technicians, and patients) and explaining how these interact and monitor the treatment provides confidence and reassurance.

In conclusion, the case study demonstrates how digital technologies can drive changes that lead to more effective and efficient models of doctor-patient relationships. These relationships are more efficient because treatment information is accurately communicated by the prescriber, and clinicians receive constant patient feedback. Furthermore, the relationship is more effective because appropriate care results in better recovery outcomes, leading to more efficient management of health resources. .
Telemedicine’s impact is not limited to mere increases in efficiency or effectiveness of care. It also concerns new models of relationships in health services since service actors are no longer restricted to the doctor-patient relationship, since caregivers, paramedical operators, and support services providers (such as psychological) also become part of the process. In addition, valuable empirical knowledge of processes, experiences, and operational cases comes from these relationships, becoming a wealth of operational skills and information shared by all actors.  


6. Conclusion, management, and social implications
The study deals with new technologies as a lever for the development of community engagement. It follows an analogy with the doctor-patient relationship and how technology may improve their relationship. The theoretical framework adopted is “patient engagement” within the health protection processes.  
The case study examined refers to a new telemedicine service, teleneurorehabilitation, which the IRCCS Bonino-Pulejo of Messina tested. It shows how patient engagement in a technology-driven healthcare context is a necessary variable for successfully implementing new treatments and creating a sense of community among patients. 
The spread of telemedicine now involves the entire National Health System. Accelerators of this process have been the Covid- 19 emergency and the PNRR that emerged from Covid-19. The PNRR considers telemedicine to be one of the main drivers of innovation in health services and a necessity to care for citizens suffering from chronic diseases and the elderly needing constant services. This plan aims to keep patients in home care or at home for as long as possible to avoid unnecessary hospitalisation.
The results can be further expanded with a survey of all stakeholders (for example, patients, caregivers, hospital top management, and suppliers of telehealth devices) involved in the telemedicine service value chain. 
Finally, several factors motivate further telemedicine research. First, the world’s population is ageing, as well as the increasing need for e-health. There is a need to ensure the safety of the elderly and treat them in settings that integrate them into society rather than isolate them in chronic hospitals. Second, while the centrality of the patient in health care processes has allowed for personalised care, the centrality of communities means definitively opening up the health service towards socio-medical integration (health ecosystem). Placing the person at the centre has given humanity to health services, and the community focuses on society as a whole and its health needs.
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