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Abstract: Telemedicine services (TS) are not only supportive for healthcare professionals, but man-
agers also see them as essential for the provision of an efficient, effective, and sustainable healthcare
service. Several systems make TS available in different ways and contexts. However, no commonly
accepted framework meets the need to draw conclusions about which TS can efficiently be measured.
For this purpose, a framework is proposed in order to define a dynamic method of performance
evaluation that can be used to improve the sustainable management of a telemonitoring model for
COVID-19 patients. A case study analysis based on the experience of three telemedicine networks
in different locations providing telemonitoring services (northern, central, and southern Italy) was
performed. A total of four phases (1. Identification of the target population; 2. Identification of health
needs; 3. Definition of the operational plan; and 4. Monitoring of the service by indicators), and
seven indicators have been identified. Despite the differences raised in the Italian contexts, applying
a performance evaluation framework could help the managerial sector to understand if the service
is working as intended and what effects the service is producing on the healthcare organization.
Considering the long-term field experience, this framework is an easy-to-use tool that will allow
healthcare organizations to evaluate the performance of their telemonitoring model, and improve it
according to new needs. Providing a healthcare service in an efficient context is fundamental for the
sustainability of the health system as a whole.

Keywords: healthcare organization; healthcare management; performance evaluation;
telemedicine; telemonitoring

1. Introduction

The world is rapidly changing. Information and communication technologies (ICTs)
are revolutionizing the way people communicate, explore, and exchange information,
while also helping to address current global health problems [1,2]. The ICTs’ contribution
to telemedicine systems and the development of these systems is primarily concerned with
effective change management within a quickly evolving healthcare context [1,3].

Telemedicine literally means “healing at a distance” [4]. In other words, it indicates
employing ICT in healthcare organizations to improve patient clinical outcomes by in-
creasing and simplifying both access to care and clinical information. Even currently,
in the literature there is no exact definition of telemedicine [5,6]. In the study of Sood [7],
104 peer-reviewed definitions of the telemedicine were identified. However, referring to a
most widespread definition elaborated on by the World Health Organization, the following
description can be identified:

“ The delivery of healthcare services, where distance is a critical factor, by all health care
professionals using information and communication technologies for the exchange of valid
information for diagnosis, treatment and prevention of disease and injuries, research and
evaluation, and for the continuing education of health care providers, all in the interests
of advancing the health of individuals and their communities” [8].
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Considering the many definitions, telemedicine can therefore be recognized as a
dynamic and constantly developing science that includes innovations in technology and
addresses all the challenges arising from the rapid evolution of the healthcare context [9,10].

ICTs, through their rapid growth and availability in the healthcare sector, have created
new potentialities for healthcare services and supply. Indeed, the substitution of traditional
types of communication with ICTs methods has inspired the broad interest of healthcare
managers aiming at their greater application in the healthcare sector, in order to actualize
new, capable, and well-organized ways to provide healthcare services [11,12]. The constant
use and worldwide diffusion of the Web and ICT have given a strong impetus to the expan-
sion of the telemedicine sector. Applications using the Internet (such as tele-consultation,
tele-doctor-visit, and tele-assistance) and multimedia approaches (such as imaging and
video diagnostics) have been significantly improved thanks to ICTs. All these advances
have generated a rich range of telemedicine application proposals that the managerial
sector of healthcare organizations is implementing everywhere [11–14].

The use of telemedicine in a healthcare organization, more than any other health-
management tool, provides various benefits: the reduction of diagnostic variability; the
absence of information asymmetries between healthcare system operators; the clinical-
managerial improvement of the patient; and the important improvements made to the
provision of healthcare services, specifically improving admission, quality, and efficiency
of the healthcare service and the sustainability of systems [11,15–18].

Alongside these managerial benefits, telemedicine also generates benefits at the patient
level. The possibility of receiving assistance and care directly at home allows the patient to
have a better health experience, to reduce travel costs, and to create a better relationship
with health professionals, generating, in turn, benefits in terms of sustainability. It is well
known that the use of telemedicine services supports those communities that reside in
areas that are difficult to reach (mountain or rural areas with poor healthcare services and
personnel) as they have neither spatial nor temporal barriers [11,19]. In the specific case of
COVID-19, the opportunities for contagion are also reduced. Telemedicine is, therefore, the
challenge in the healthcare sector that many countries are facing today.

Indeed, the disastrous events that have occurred over the past decade have highlighted
the need to understand how to manage healthcare organizations in the face of largely
unexpected, extreme shocks. In high-income countries, this was launched by the economic
crisis, and in low- and middle-income countries, by unforeseen outbreaks of infectious
diseases, with tragic consequences [20]. The rapid spread of the COVID-19 since late 2019
has put a strain on healthcare organizations around the world, connecting with other type
of crises, such as economic crises [21]. National responses have been significantly different;
some countries have been more successful than others in managing and containing disease
transmission and deaths. However, the healthcare organizations of many industrialized
countries, such as Italy, have found themselves fighting to face the exponential increase
in the number of cases. As for Asian countries, such as India, it was noted that their
healthcare organizations already experienced SARS in 2003 and provided a faster and more
coordinated response to address and manage the spread of COVID-19. This management
mode has led to a more effective containment of the pandemic, at least in the initial shock
phase [22]. Lessons learned from the economic crises experienced by these countries
have shown that pre-existing weaknesses in the health system can worsen the negative
impact on people. This has also been recognized in Greece, where the economic collapse
has provided a major transformation of the health system, aimed at addressing some
of the major weaknesses identified in the healthcare organizations. In this country, the
national response to COVID-19 was led by the National Public Health Organization and
the Ministry of Health. The Head of the Public Health Emergency Committee for Infectious
Diseases provided daily announcements on the development of the Coronavirus pandemic
in Greece in the peak of the pandemic. All Greek healthcare organizations had a clear plan
for addressing the constantly evolving challenges of COVID-19.
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Even more than a year after the onset of Coronavirus, healthcare systems management
are still working hard to resist the wave of COVID-19 patients due to a staff scarcity, medical
devices not always up to the demands, and few intensive care units’ beds [17,18]. It is
precisely in this health emergency that the usefulness of the telemedicine service is found,
since digital infrastructures are not compromised and physicians can keep in touch with
patients [9,16]. Furthermore, the management of telemedicine services is working to ensure
that the use of this system is seen as a crucial resource to develop patient supervision,
control the spread of the disease, facilitate early and timely identification and management
of infected people, and ensure constant care for at risk patients [19,23–25].

Telemedicine is also emerging as a sustainable way to support capacity building of
healthcare services in developing countries. It is evident that all the investments made
in telemedicine generate a reduction in the burden of disease while growing the sustain-
ability of the healthcare system as a whole [26–29]. Indeed, the constant use of the new
technologies has facilitated the dematerialization of some services provided by health-
care organizations, such as patient data collection by creating online archives. However,
to guarantee the sustainable effectiveness of the integration between telemedicine strate-
gies and actual healthcare systems, a collaborative technique is needed to identify the best
practices, evidence-based trials, and to include social factors into the telemedicine services
supply [29–31]. Such a cooperation is strongly related to the skills that the local authorities
have, and indeed, the more the local skills are developed, the more programs for the use of
telemedicine are effectively implemented in the territory; the relationship can be seen as a
spiral whose elements influence each other, increasing the reliability and sustainability of
the system [32,33].

Considering the above, it can be seen that the managerial sector of telemedicine
applications has reached various levels of success. Although it is widespread in the
logic of healthcare organizations that telemedicine should be constantly adopted in the
health system to provide routine services [32], particularly during the current period of
health emergency, there are several challenges facing the management sector. Included
in these challenges is the need for healthcare organizations to identify an evaluation
framework for the telemonitoring model adopted for COVID-19 patients. Specifically, the
main aim of this study is to identify a series of phases and indicators for the evaluation of
performance in healthcare, systematically highlighting the role of telemonitoring services
in preventing, diagnosing, treating, and controlling diseases during COVID-19 outbreaks.
The findings of the research can make practical and theoretical contributions to the issue
of healthcare managerial sustainability. In other words, a framework for the evaluation
of a telemonitoring service helps managers to identify management solutions that can
contribute to sustainability under three profiles: environmental, social, and economic.

From an environmental point of view, the development of telemedicine and, in partic-
ular, of a telemonitoring model, makes it possible to reduce travel and therefore pollution,
to limit the emergence of new healthcare facilities, and to reduce medical waste [33,34].
From a social point of view, telemedicine allows the patient to live a more comfortable
health experience, as he or she can receive assistance and care directly at home, facilitates
the function of caregivers, and allows for the creation of a positive relationship between the
patient and healthcare professional, increasing overall patient well-being [35,36]. Finally,
with regard to economic sustainability, telemedicine allows to generate income, work,
and increases performance efficiency. In terms of income, it allows to create new job
opportunities for the development and implementation of new technologies in the sec-
tor [37]. In terms of performance efficiency, telemedicine allows a more careful resources
management and savings for healthcare organization [38–40].

After the analysis of three case studies carried out in healthcare contexts (in northern,
central, and southern Italy), a framework of indicators useful for evaluating a model for
the telemonitoring of COVID-19 patients will be defined.

The content is structured as follows: after the introduction, the case study method
applied to real contexts has been discussed. The third paragraph presents the case studies
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investigated and the performance evaluation framework for the telemonitoring services
adopted for COVID-19 patients. Section 4 discusses the applications, strengths, and weak-
nesses of the proposed framework and provides some conclusions and recommendations
to the healthcare managers for applying the framework in healthcare settings.

2. Materials and Methods

A qualitative case study approach has been chosen as it uses different types of data,
supporting the examination of a phenomenon in an identified context by exploring from
different viewpoints the multiple facets of the event [41,42]. The case study approach
is principally functional when it is necessary to produce an in-depth investigation of a
question, event, or fact in its ordinary context, taking into account that the surrounding
context will influence it [43]. Based on the authors’ experiences of conducting a series
of case studies, some reflections on using this approach, discussion on the crucial steps
performed, and the challenges in achieving an in-depth understanding of a practical case
in this research have been shown.

In line with several papers published in the literature on this topic, the theory value
in supporting the design, selection, conduct, and interpretation of case studies has been
recognized [44]. In this way, in order to provide a clear picture of how the telemonitoring
services were implemented throughout the Italian territory during the pandemic period,
the following Regions were selected: Lombardy, Tuscany and Campania (they reflect the
regulations of northern, central, and southern Italy, respectively).

The choice of these areas was based on four different criteria: (1) each Italian macro-
area (north, central, and south) had to be represented by one region; (2) the number of the
resident population (the highest density for each region was considered); (3) the availability
of complete and accessible local regulation; and (4) the number of positive and hospitalized
COVID-19 cases for each region. A documentary analysis on secondary data is carried out.

Through the description and in-depth analysis of the projects, a final performance
evaluation framework for the telemonitoring services adopted for COVID-19 patients will
be proposed.

3. Results
3.1. Telemonitoring Model: The Case Studies
3.1.1. The Benchmark in Northern Italy

On the basis of the decree-law n. 14/2020, which regulated for the provision of extraor-
dinary measures through the strengthening of healthcare organizations and the creation
of territorial assistance units for people positive with COVID-19 but not hospitalized, the
Lombardy Regional Council with Resolution no. XI/2986—23/03/2020 [44], has greatly
accelerated the strengthening process of the territorial healthcare network.

In summary, the Lombardy region has launched the following actions:

1. Special Continuity Care Units, aimed at the home management of patients affected by
COVID-19 who do not require hospitalization. These units also respond to the need
to provide answers to the population located in the areas where the cases of positivity
are greater;

2. Syndromic surveillance during the year 2020, training the Health Protection Agencies
(HPAs) to enroll a number of physicians to be able to carry out the surveillance of at
least 4% of the population in each district;

3. “COVID-19 Patient Telemonitoring Service” project performed by the Regional Agency
for Innovation and Purchasing. The main aim is to realize the service in the shortest
possible time, guaranteeing the adoption of new tools, also of a technological nature,
to safeguard the spread of the contagion, and, at the same time, verifying the presence
of any solutions, supplies, or both, in the form of a donation or free loan that does not
affect the overall costs of the project.

In the current pandemic phase, with a high number of cases and consequently of
provisions for social separation and home self-isolation, it was necessary to pay particular
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attention to the detection of the clinical flu picture, which could have been evidence
of COVID-19 infection. Therefore, the syndromic surveillance was carried out through
the collaboration of General Practitioners (GPs) and Pediatricians, and was increased by
recruiting an additional equal number of physicians by the HPAs.

Considering the aforementioned formal acts, it was made clear that the HPAs were
responsible for both the supervision of cases with mandatory home isolation, and for
updating the list of subjects in fiduciary home isolation and symptomatic subjects without
evidence of contact.

Additional healthcare offers have been defined and included in a care path, such as:

• Institution of the Special Continuity Care Units (SCCU). Each SCCU can usually
manage 20 home accesses in 12 h, taking into account travel times, geographic and
demographic variables, and the reporting and recording commitment of the activities
carried out.

• Institution of COVID-19 District Areas. These areas are intended for COVID-19
positive patients who would require low intensity observation and assistance. From
an organizational point of view, these areas guarantee the presence of nursing, socio-
health, and medical staff (consultancy of geriatric, infectious, and pneumological
specialists) and telephone availability 7 days a week, 12 h a day.

• Institution of palliative care support. This is provided in two different ways: (1) Home
care, through the reshaping of the offer for patients with palliative care needs, in
order to take care of complex, chronic and fragile COVID-19 patients who have been
discharged from healthcare organizations. (2) Consultancy, provision of services by
telephone and remote consultation, from the accredited structures for palliative care
(Hospice and Home Palliative Care Units).

In light of the abovementioned organizational structure, the Lombard service of
COVID-19 patients telemonitoring aims to allow GPs and physicians of healthcare orga-
nizations to reduce the number of contacts with high-risk patients, reducing, thus, the
possibility of coming into contact with the virus and aggravating the infection spread.
The service also responds not only to COVID-19 positive patients, but also to those not
yet tested but who have flu symptoms attributable to COVID-19. The system could then
be progressively extended to chronic and fragile patients who could, in the contagion
event, aggravate their health condition to the point of making it life-threatening. For these
patients, there is a need for greater access to the healthcare service, but it is necessary to
protect them from exposure to physical contact in a place that, still at the moment, is at
high risk.

3.1.2. The Benchmark in Central Italy

Based on the Resolution of the Council of Ministers on 31 January 2020, the Tuscany
region, with the local Resolution No. 273/2020 [45], strengthened the Regional Integrated
Health and Social Plan 2018–2020. Developing this plan was necessary, as new managerial
organizational testing was launched in response to the significant increase in the care
demand linked to the continuation of the COVID-19 emergency health situation. The man-
agerial sector of healthcare organizations has also deemed it essential to gradually restore
ordinary activities by basing the hospital network on the Hub and Spoke model, keeping,
as much as possible, all its functions and flexibility for rapid conversion. The legislative
measures of the Tuscany region have marked extensive managerial and organizational
changes in the healthcare sector, have supported the implementation of a telemonitor-
ing model centered on the fight against the COVID-19 pandemic, and have launched a
business investment plan to adequately support the necessary healthcare changes. The
actions implemented have concerned the hospital networks, but, having reached the peak
of infections, they have also deeply applied to the regional territory.

The telemonitoring project launched in Tuscany aimed at better organizing territorial
care, on the one hand, by enhancing the pre-existing territorial organizational solutions
such as SCCU, Family and Community Nurses, and Territory Hospital Rapid Intervention
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Groups, and on the other hand, by innovating the structures through the introduction of
new organizational models, such as a 24-h nursing guard, specialist consultations in the
territories, a territorial mobile group, and an organizational platform that sees the system
control room in the company health service center integrated territorially.

The conception of new integrated healthcare organizational models combined with
the IT and organizational support platform (telemedicine, teleconsultation, telemonitoring,
and single data repository) produces system synergies and has strengthened not only the
healthcare territorial governance, but also improved the response to the health needs of
citizens, and has guaranteed widespread and correct information to the stakeholders.

In light of the aforementioned organizational structure, the Tuscan telemonitoring
model for COVID-19 patients intends to develop a service center dedicated to scheduling
the agendas of specialists, planning the interventions to be carried out in the SCCU,
carrying out the role of the telemedicine data collection center, coordinating the territorial
mobile network, providing the service of the 24-h Operations Center and Nursing On-call
service 24-h. Furthermore, the Tuscany region intends to strengthen the operational unit
for the continuity of territorial nursing assistance, because it is a structure that responds
to the care needs of citizens who require a rapid, targeted, and competent response. This
response is processed through coordination and connection with the operating nodes of
the network. The logic of managerial functioning provides for maximum integration, not
only between hospitals and care local structures, but also between the skills of managers,
health professionals, and the healthcare organization as a whole.

3.1.3. The Benchmark in Southern Italy

In accordance with the Ministerial Regulations, the Campania region, which had
the local Resolution no. 475 on the 3 November 2020 [46], has defined the territorial
management path of COVID-19 cases and contacts.

In the context of strengthening the territorial management of COVID-19 patients,
primary care plays a decisive role. To strengthen, therefore, the role of primary care,
the Campania region has approved some agreements with the departments of general
medicine and pediatrics, in order to define the implementation methods of the provisions
of the National Collective Agreements relating to the detection of COVID-19 through rapid
antigenic swabs.

In summary, the actions launched by the Campania region are:

1. Developing local activities involving the outpatient specialist in an increasingly active
way, as a fundamental player in the management of chronicity.

2. Developing the role of pharmacies as being an integral part of the Regional Health
Service, and in doing so, they can offer proactive screening and surveillance services
from a capillarity perspective. To this end, on 1 December 2020, an agreement
was signed for the carrying out of screening tests for SARS-CoV-2 infection by the
Campania region pharmacies.

3. Developing the telemonitoring service for COVID-19 patients. The region has financed
the development of an existing software in order to integrate an IT platform with
useful sections to track the patient’s entire path from the beginning of isolation, to the
swabs’ request, to its execution, and, finally, to the laboratory result, monitoring any
possible anomaly.

The Campania regional legislation requires that the telemonitoring service, used
for all COVID-19 positive patients, takes place by supplying the user’s home with two
devices. The first is represented by adhesive patches containing sensors for detecting heart
rate, respiratory rate, and for recording an electrocardiogram. The second device is an
oximeter. The signals are transmitted to a smartphone, which sends them to the patient
data management platform hosted by the healthcare organization. Connected alarms are a
crucial tool for managing some critical care issues. For each patient, the system provides for
the assignment of a specialist in order to monitor the clinical status and modify, if necessary,
the patient’s care setting by arranging for a transfer to another healthcare facility. The
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telemonitoring service is also available for SCCU, and, being a certified medical device, the
specialist can also prescribe therapies in agreement with the primary care physician.

Finally, the Campania region states that in order for the telemonitoring service to
be carried out at the patients’ homes, the following conditions should be met: (1) The
healthcare target must be connected to the need for home health surveillance in the context
of the Coronavirus emergency according to specific access, control, and discharge protocols.
(2) The care target must be linked to a condition of chronic pathology with non-self-
sufficiency and clinical instability, also taking into account the conditions of social isolation
established by the competent authorities.

3.2. Lessons from the Case Studies: A Framework for Performance Evaluation

In light of the case studies analyzed, four phases should be followed to implement
and evaluate the performance of a telemonitoring model in a healthcare organization:

1. Identification of the target population. This first phase aims to identify all the
population that meets certain inclusion criteria for the care service and, in particular,
the portion of residents located in territories with exceptional access difficulties (in
areas located at a greater distance 60 min from the nearest health organizations).

2. Identification of health needs. Once the target population in the previous step has
been identified, each patient is assigned a risk profile. This is classified according to a
Likert scale: very high, high, moderate, and low. Subsequently, on the basis of the
geolocation of the patients, it is possible to identify the healthcare organizations which,
in order to carry out the telemonitoring service, should possess certain characteristics:
a telemedicine clinic; functional organizational path related to taking charge of the
patient; and identification of the specialist to whom the diagnostic data should be
sent.

3. Definition of the operational plan. The main purpose of the plan is to define the
activities to be carried out for the implementation and evaluation of the telemonitoring
project, and to detail the roles and functions of all the stakeholders involved in the
service management for the healthcare organization. In detail, the macro-activities of
the operational plan are:

# Identification of managers and health professionals to be involved;
# Staff training;
# Definition of the actions for the telemonitoring path;
# Caregiver training;
# Evaluation using process indicators (such as: characteristics of the target pop-

ulation; type of monitoring carried out, including parameters monitored and
frequency of monitoring; workflow of the path implemented in the healthcare
organization) and outcome indicators (such as: total of users who received a
telemedicine device; total telemedicine devices provided to the healthcare or-
ganization; number of events managed through telemedicine without transfer
results and total of patients for whom the telemedicine service was used; and
acceptability of users and operators).

4. Monitoring of the service by indicators. The telemonitoring project is aimed, as a
priority, at experimenting with an organizational model capable of enhancing the
contribution of telemedicine in the area of local health services. In this perspective,
the control and monitoring action will focus not so much on clinical efficacy indica-
tors (inadequate due to the limited time duration and the limited number of cases
involved), but rather on indicators capable of providing useful information on the
performance and the model transferability to other healthcare contexts.

For a correct impact evaluation of the telemonitoring service provision on the health-
care organization, it is important to identify performance indicators that can be adapted to
the system [47]. The indicators classified by area are shown below.

1. Size, relating to the volume of services provided;
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2. Time continuity, relating to the duration and stability of the service;
3. Complexity, relating to the organizational complexity of the service;
4. Quality, relating to the standard and performance of the service;
5. Efficiency, relating to the cost of the service;
6. Effectiveness, relating to the comparison with the patients affected by the pathology

covered by the telemonitoring service, but followed in the conventional way;
7. Satisfaction, relating to the detection of satisfaction by users.

To specify the usefulness of these indicators in the performance evaluation of the
telemonitoring service, and to illustrate what they refer to, in Table 1, more features
are shown.
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Table 1. Performance indicators included in the evaluation framework of the telemonitoring model.

Performance Indicators Evaluation Dimensions Measurement Mode

Size

Target Coverage: % of users
followed out of the total number
of users affected by COVID-19 in

the area of interest

Absolute size: Followed
users/12 months

Average size: Average number
of contacts/month

Dynamic aspect: No. of users
affected by COVID-19 followed

in the last 12 months/No. of
users affected by COVID-19

followed in the previous
12 months

Objective indicator

Time continuity Duration: No. of months from the
activation of the service

Stability: Dispersion indices
(e.g., standard deviation and

range of variation) of the
average size indicator for a

reference time period

Objective indicator

Complexity

Qualitative aspect: Type of
professional figures involved in

the provision of the service
(GP 1, Medical Specialist, and

Nurse, etc.)

Quantitative aspect: No. of
operators involved in the

provision of the service (person
months)/No. of users

Subjective indicator
(quali-quantitative

attributes)

Quality Standard of service: Standard
response time

Response performance:
No. of performances within

standard time

Response time of the COVID-19
Operations Center: Reporting

time for alerts from the
dashboard of the

telemonitoring platform
to the GP,

or to the Specialist, or to the
Emergency Department

Objective indicator

Efficiency

Service functionality: Total annual
cost of maintaining the service

(personnel, equipment, and
management, etc.)/No. of users
affected by COVID-19 followed

Objective indicator
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Table 1. Cont.

Performance Indicators Evaluation Dimensions Measurement Mode

Effectiveness

Reduction in the days of
hospitalization: No. of

hospitalization days in the last
12 months per user affected by

COVID-19 followed by
telemonitoring/% of days of

hospitalization in the last
12 months per user affected by

COVID-19 followed in
conventional mode

Reduction in the time spent by
patients in EUD 2: Time (hours)
spent in the last 12 months in

EUD per user affected by
COVID-19 followed by

telemonitoring/Time (hours)
spent in EUD in the last

12 months per user affected by
COVID-19 followed in

conventional mode

Reduction in the incidence of
re-hospitalizations among users:
% of re-hospitalizations in the
last 12 months among users

affected by COVID-19
followed by

telemonitoring/% of
re-hospitalizations in the last

12 months among users
affected by COVID-19

followed in
conventional mode

Reduction of inappropriate
COVID-19 user access to the

EUD: No. of users affected by
COVID-19 accessing to the

EUD followed in
telemonitoring/No. of users

affected by COVID-19
accessing the EUD followed in

conventional mode

Subjective indicator
(quali-quantitative

at-tributes)

Satisfaction
Qualitative aspect: Questionnaires
administered to users (patients

and caregivers)

Absolute quantitative aspect:
No. of users who leave the

telemonitoring path by
choice/12 months (drop-out)

Relative quantitative aspect:
No. of users who leave the

telemonitoring path by
choice/12 months/number of

COVID-19 users followed
(drop-out)

Subjective indicator
(quali-quantitative

attributes)

1 GP: General Practitioner. 2 EUD: Emergency and Urgency Department.
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4. Discussion and Conclusions

Due to the ever-increasing number of elderly people and chronic diseases, reorga-
nizing local healthcare is a necessity [16,48]. The adoption of innovative care models
that facilitates access to care, moving it from the hospital to the territory, while ensuring
responses to new health needs that are effective from an organizational point of view and
efficient in terms of sustainability, represents a great need for the managerial sector of
healthcare organizations [13,18,29,48]. In this path that can no longer be postponed, the
telemedicine tool, and, in particular, telemonitoring, can be decisive and represents the
results of continuous technological innovation, recognized internationally for the relevance
and for the positive impact it can have on health.

The results obtained in this study, as well as the definition of the performance evalu-
ation framework for the telemonitoring model adopted for COVID-19 patients, provide
practical implications for the healthcare sector. Telemonitoring models present themselves
as a powerful vehicle for innovation in the healthcare context [11,47]. If, on the one hand,
they influence the resources management of a healthcare organization, since they allow the
circulation of healthcare professionals and managers in the different districts in a more ratio-
nal and sustainable way, and reduce the social cost of pathologies [29,48], on the other, these
models influence the quality of care, because they facilitate the continuity of information
between healthcare professionals, while enhancing patient self-management [19,25,40].

The advantages for the National Health Service of the new organizational models
based on telemedicine can be identified: in the “real-time” interventions of emergencies,
in the protected hospital discharge, in the reduction of hospitalizations of the chronically
ill, in the reduced recourse to hospitalizations in nursing homes and the rest of the elderly,
in reducing health “commuting” both at regional and national level, and, finally, in the best
living conditions that can be guaranteed to subjects at risk, ensuring them greater safety
and autonomy [13,17,28,48]. Furthermore, some critical aspects can also be detected among
the structural aspects of the health service. The weakness, in general, in conceiving oneself
as an “integrated system” and the weakness of the governance principles of the healthcare
organization, from which the self-referential tendencies that invalidate the organizational
models arise, represent a serious and dangerous damage, which negatively affects the
effectiveness, the efficiency, and the sustainability of the service provided by healthcare
organizations [28,30,49].

At a time when the debate on the need to profoundly review the managerial and
organizational structure of the healthcare system has been revived [30,31,50], some of the
following aspects need to be considered:

• “Take care of” the systems that “cure”: the organizational system, seen as a “com-
plex social system”, requires a profound reorganization related to the supporting
paradigms (“system vision”, improvement of the managerial sector contribution, and
multi-competent strategic planning);

• Innovate healthcare practices to pursue efficient system results through the develop-
ment of integrated Clinical Governance programs. This implies a rethinking of the
concepts of strategic planning, clinical methodology, systemic method of construc-
tion of Diagnostic Therapeutic and Care Pathways (DTCP), revision of the skills and
responsibilities of managers, and of the “operational mechanisms” of the healthcare
organization (such as the development of synergies between information systems,
planning and control, and evaluation of company performance);

• Develop culture and practices (management by objectives). Business productivity
should not be seen as the only “core” element. It is necessary to highlight the individ-
ual contributions through DTCP integrated with telemedicine tools and built on the
“products-results” method;

• Streamline, through retraining, care processes aiming at innovative processes, based
on remote assistance and telemonitoring.
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The present study is not without limitations. Given the numerous regulations that
the regions have enacted to manage the COVID-19 pandemic, it is assumed that those
mentioned in this study may have been integrated or modified based on the evolution
of the pandemic in progress, or a combination thereof. Consequently, the case studies
shown should be considered as “pictures” of a given moment, dating back to the publi-
cation dates of the regional regulations. In addition, the phases identified to implement,
manage, and evaluate a telemonitoring project within a healthcare organization were the
outcomes resulting from the analysis of the case studies. Considering that three case
studies demonstrating Italian territorial differences (north, central, and south) have been
investigated, it is believed that the generalization of the results may be difficult. However,
the ability to provide a follow-up and keep the framework proposed in this study up-
dated, will make it possible to provide recommendations on the implementation of this
performance evaluation model in other healthcare settings as well.

In conclusion, the entire flow of health and socio-health activities should be rethought
from an overall strategic perspective to ensure consistency in the quality of care, its appro-
priateness and efficiency. The factors that must contribute to this realization are multiple,
multidisciplinary, and strictly dependent on each other. In light of the results, it is neces-
sary to implement new interconnected organizational, technological, communication, and
managerial models that provide for high professional and governance standards [32,51,52].
The digitalization of the healthcare sector and the application of tools that allow to evaluate
in a sustainable way the performance obtained by new telemonitoring services provided
to COVID-19 patients, can make an important contribution both to the optimization of
healthcare processes, and to the restructuring of healthcare organizations [29,30]. Despite
the evidence emerging from this study, it is necessary to develop further research to confirm
the results and to define the conditions useful for an increasingly effective implementation
of telemedicine services. For example, the framework proposed in this study is limited to
COVID-19 and the Italian context, thus it would be useful for future research to test it for
other diseases, or in other countries.

The current health emergency, the need to implement and integrate telemedicine
services in the National Health Systems, and the need to adopt efficient managerial tools
for evaluating performance, represent global challenges that must lay the foundations for
change and, therefore, for the structural improvement of the healthcare organization as
a whole.
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