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Abstract: Management of COVID-19 post-acute syndrome is an emerging health issue in
rehabilitation. This article aims to present a proposal, based on the principles of clinical governance,
health management and information technology (IT), and to respond to the need for a structured
organization model for post-acute COVID-19 rehabilitation. The authors present a regional-based
model of a network of clinicians and healthcare managers using a dedicated IT platform to achieve
both e↵ectiveness and e�ciency objectives, to ensure coordination of the available resources and
the most appropriate rehabilitative treatment for patients. The proposed post-acute COVID-19
rehabilitation network has been designed according to the model of a clinical management project
within the Italian national healthcare system, and its context is an easily adjustable model for
the European healthcare systems. The authors base the project on current laws and scientific
guidelines in rehabilitation in Italy and in Europe and use the SWOT analysis technique to assess
the proposal feasibility. The primary aims of the project are: (1) standardizing the minimum
assessment tools of post-COVID-19 patients with disabilities; (2) ensuring an individual rehabilitation
project for each patient with international classification of functioning, disability and health (ICF)
coding and (3) reporting the activity performance with appropriate indicators. The secondary aims
are: (1) developing educational programs for patients and care givers also aimed at acquiring
better empowerment and positive behavior; (2) creating a regional database for data collection and
(3) improving IT, and specifically tele-rehabilitation, as a suitable approach during the COVID-19
emergency and also in the future. Expected results are: continuum of care; e↵ectiveness, e�cacy and
appropriateness in the delivery of rehabilitation treatments through a standardized minimum
assessment and the wording of the individual rehabilitation project and a precise reporting of
performance indicators to measure the e↵ectiveness of clinical activities and the satisfaction of patients
and caregivers. The assessment of results will be analyzed at three and six months to implement
corrective actions according to the concept of continuous improvement of the Deming cycle. The IT
remote approach allows the patient to meet the needs of proximity of care and empowerment, and,
at the same time, to contain the spread of infection. This project could have a significant healthcare
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impact ensuring a more e�cient and e↵ective management of the demand of rehabilitation post-acute
COVID-19, expanding the professional skills of the rehabilitation team members, improving both
clinical and process data, in addition to optimal allocation of available economic resources.

Keywords: post COVID-19 care; post-acute rehabilitation; clinical governance; network model; IT

1. Introduction

The ongoing COVID-19 pandemic is due to a new infectious disease that causes a severe acute
corona virus 2 respiratory syndrome (SARS-CoV-2). The outbreak was in China at the end of 2019,
but the virus spread rapidly around the world [1] and is still dangerously active. The first cases were
confirmed in Italy on 31 January 2020, in Rome, and the infection reached all the Italian regions but
with a di↵erent incidence and prevalence between the north and the south of the country. According to
the data from the Italian Civil Protection Department website—Presidency of the Council of Ministers,
on 20 September 2020 in Italy there were 298,156 total cases, of which 35,707 died, 218,351 recovered
and 44,098 were currently positive [2].

The treatment of COVID-19 post-acute patients is an emerging challenge in rehabilitation, and a
new organizational design for delivering rehabilitation care to an increasing number of patients
is required. This article presents the design of an information technology (IT) based network as
the structured organization model for post-acute COVID-19 rehabilitation using principles and
methodologies of clinical governance, health management and IT tools.

Apart from asymptomatic cases, a↵ected patients present clinical scenarios that are di↵erent in
severity and prognosis, varying from mild symptomatic cases to severe respiratory dysfunction [3]
frequently worsened by clotting and cardiovascular issues [4], central and peripheral neurological
complications [5] and metabolic alterations which need a prolonged hospital and intensive care unit
(ICU) stay. After the resolution of the acute phase, physical, emotional and psychological impairments
often persist even for a prolonged period and contribute to a complex and multi-factorial disability by
requiring continuity of care and a rehabilitative multimodal management [6–8].

In 2017, the World Health Organization (WHO) “Rehabilitation 2030-a call for action” strengthened
the central role of rehabilitation from both the public health and the clinical perspective [9]. As an
essential component of the post-acute care, the rehabilitation aims to reduce long-term disability and
enables patients to live in the community and to return to their previous level of social participation.
The specialist in physical and rehabilitation medicine has a crucial role in coordinating the rehabilitation
team and in defining the individual rehabilitation project (IRP) for each patient in accordance with
the directives of the European scientific societies [10], and the Italian rehabilitation national plan [11].
The IRP includes the planned rehabilitative programs and all the health professionals involved the
intensity of treatment and the setting from in-patient to out-patient. To formulate the IRP, it is
necessary to carry out a multidimensional assessment, typical of the rehabilitative approach, based on
measurement tools and the international classification of functioning, disability and health (ICF),
an international comprehensive code system promoted by the WHO since 2001 [12,13].

The pandemic has rapidly increased rehabilitation needs, putting both the existing organization
of intensive and extensive rehabilitation services in crisis. Based on a clinical governance
methodology [14,15], it is strategic to have a well-designed post-acute COVID-19 rehabilitation
organization to respond to the need of care and to guarantee e�cacy, e�ciency and appropriateness of
rehabilitative treatment of post-COVID-19 patients [16,17]. The network model is an optimal strategy
for the management of many complex health issues such as stroke, cancer and Lymphedema [18].
The authors present a regional-scale IT network of clinicians, rehabilitation professionals and healthcare
managers designed for post-acute COVID-19 rehabilitation to achieve both e↵ectiveness and e�ciency
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objectives, improving the use of available resources and the delivery of the most appropriate
rehabilitative treatment to each patient.

In the COVID-19 pandemic scenario, an IT system as a network based on a dedicated IT platform
would be a very useful strategy to meet the needs of very di↵erent bodies such as healthcare agencies,
healthcare professionals and patients with their families. The IT strategy also includes remote
assistance called telemedicine, and specifically Tele-rehabilitation, to treat selected patients able to
use this approach, both for clinical conditions and personal factors, and represents an opportunity
for patients and professionals to implement care services, avoid di�culties of access and reduce the
infection spreading [19–21]. Furthermore, the IT system could provide better monitoring and reporting
of the interventions through captured data flows and the optimal allocation of available economic
resources. The proposed model of the IT-based network, the bodies involved, and the expected results
are briefly illustrated in Figure 1.
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2. Methods

The authors developed the proposal for a regional-scale model of a post-acute COVID-19
rehabilitation network according to clinical governance and health management principles [22,23]
through a four-step process: (1) searching for current laws and scientific guidelines in rehabilitation
in Italy and in Europe; (2) carrying out a feasibility study of the project using the SWOT analysis
technique to identify and evaluate the factors that could a↵ect the success of the proposal [24];
(3) drafting of the project with primary and secondary objectives, activities, indicators, timing and
estimated costs, and providing for the realization of the IT platform; (4) foreseeing the main expected
results and providing for continuous improvement actions according to the Deming cycle concept [25].
All procedures described are in accordance with the ethical standards of the declaration of Helsinki
and the local ethics committee’s guidelines (Italian Law: DM 18/03/1998 “Linee Guida di riferimento
per l’istituzione ed il funzionamento dei Comitati Etici).

Steps 1 and 2 cover the activities leading to the preliminary findings for the project drafting.
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2.1. Step 1: Evaluation of the Current Laws and Scientific Guidelines in Rehabilitation in Italy and in Europe

For the first step, we performed a search on national and international guidelines databases and a
search on the Italian ministry website looking for existing legislation on rehabilitation.

The Italian health system [26] consists of 20 regional health systems and two autonomous provinces
health systems that define the organization of care independently from each other. In 1998, the Italian
guidelines for rehabilitation activities [27] provided for three levels of post-acute settings which are still
in use, based on the number of hours of rehabilitation and on the needs of medical and nursing care:

• High intensity in-patients (rehabilitation 3 h/day, 24 h medical and nursing care);
• Extensive intensity in-patients (rehabilitation 1 h/day, 24 h medical and nursing care);
• Ambulatory or home-based outpatients (rehabilitation 30–60 min/day, no 24 h care).

In addition, these categories include other specific settings such as the day hospital (that provides
rehabilitation 3 h/day but limited hours of medical and nursing care, considered as intensive
in-patient care), and residential and semi-residential rehabilitation (considered extensive in-patient
care). These last settings, although important, have not been considered in the starting phase of the
project but they will be included in a successive phase. Most recently the 2011 rehabilitation national
plan stated that the rehabilitation activities are based on the biopsychosocial model of the ICF and
on the wording of the individual rehabilitation plan (IRP) which includes the objectives, timing and
interventions to meet the physical, mental and social needs of patients.

According to the 2011 Italian rehabilitation national plan [11] the authors consider the ICF the
most appropriate coding system in rehabilitation in general [28,29] and in post-acute COVID-19
rehabilitation too. Post-acute COVID-19 rehabilitation provides a comprehensive approach to all
aspects of health, and the ICF model can capture the complexity of biological, individual and social
aspects of human health, and could also categorize clinical outcomes and outcome measures [30].
In the COVID-19 pandemic the Italian rehabilitation services have changed their organization and
working methods [31]. Some rehabilitation departments were converted to COVID-19 acute wards
due to the need of beds for symptomatic cases. Only now are they opening again, frequently with a
reduced availability of beds and outpatients’ reservations. Rehabilitation facilities have taken steps
to continue assistance for people with disabilities and to prevent contagion from COVID-19 at the
same time, in opportune cases with IT support [32,33]. However, there is no legislation and strong
guidelines concerning the rehabilitation network at the time of discharge from COVID-19 acute wards.

2.2. Step 2: SWOT Analysis

After investigating the existing regulatory aspects, we carried out a feasibility study using SWOT
analysis to identify and evaluate the factors that could a↵ect the success of our proposal. SWOT is
an acronym that stands for strengths, weaknesses, opportunities and threats and these categories are
usually represented in a two by two matrix. SWOT analysis is a strategic planning technique taken
from the business world and used by individuals or collaboration groups to analyze the factors that
can strategically influence the implementation of a new project in the preliminary phase of decision
process. It is used to uncover the optimal match between the internal factors, strengths and weaknesses,
and the external factors, opportunities and threats, of a project. SWOT analysis can be usefully applied
in medicine and health systems to evaluate the favorable and unfavorable aspects of a project [34].
According to the SWOT analysis methodology the authors brainstormed the main influencing factors of
the proposal among the categories of strengths, weaknesses, opportunities, threats/risks. Figure 2 shows
these factors by two matrix of the SWOT analysis carried out for the network model.
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2.3. Step 3: Drafting the Project

Based on the results of steps 1 and 2, the third step consists of drafting the project, with specific
primary and secondary objectives, activities, indicators, timing and estimated costs, and providing
for the realization of an IT platform where the di↵erent bodies (clinicians, health professionals,
health managers, patients and caregivers) can be connected in real time, realizing the concept of the
network. Networking is becoming a winning model in many fields including health care. It allows all
parties to interact more quickly and to better allocate human and economic resources. There are already
healthcare dedicated networks such as the oncology network in Campania region and emergency
health care networks spread in many countries with structured health systems. The network model
facilitates quick access to the available resources such as hospital beds or outpatient treatments and,
therefore, the continuity of care from hospital (acute care) to rehabilitation (post-acute care hospitals,
territorial services, and patient residence services), ensuring the correct clinical data transmission and
reporting activities.

2.4. Step 4: Expected Results and Improvement Actions

This article presents a proposal for an IT-based network as the regional-level organization model
for post-acute COVID-19 rehabilitation. Therefore, the fourth step consists of foreseeing the main
expected results and providing for continuous improvement actions.

This proposal is a living document, so continuous quality improvement is crucial to achieve
success. The Deming cycle is a quality improvement model, well assessed both in research and
business fields, that can be usefully applied in many contexts including healthcare management and
rehabilitation [35]. It consists of four steps: plan the project; do the planned actions; check the results
or output and act, taking the appropriate change resolutions (Figure 3).
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The Deming Cycle, also called plan, do, check, act (PDCA) cycle as an acronym of its four steps,
is specifically suitable for our project because of the changing pandemic scenario in which it is located.
Steps three and four methodology are described in the present Methods section, but the findings are
described in detail in the Results section.

3. Results

3.1. The Project Plan

Based on the findings of step one and on the SWOT analysis of step two, the authors formulated the
post-acute COVID-19 rehabilitation network proposal. The implementation of a regional IT platform
with specific applications, and managed by a trained dedicated team, is essential to guarantee the
success of the network. However, this is a very technical aspect of the project and the authors have
preferred not to address it in this article because it is oriented to the aspects of clinical governance and
healthcare management of the proposal rather than the technological components.

The network enables clinicians, rehabilitation professionals, patients and services to connect in
real time using IT platforms. It would guarantee:

• Wide coverage of the post-acute COVID-19 target population in the region;
• The homogeneous evaluation of patients by validated assessment tools;
• The promptness of access to care and the availability of tailored care settings according to the

complexity of the demand;
• Limiting the movements of people, also adopting in clinical practice IT applications such as

remote access.

The multidisciplinary post-acute COVID-19 rehabilitation team should include all professional
figures necessary, each one for their competence, including an IT specialist. The provision of
rehabilitation aids to patients should include electronic equipment and remote monitoring devices
if necessary, as well as other aids and orthotics. These aids will be returned at the end of treatment,
subjected to sanitization according to current rules, and then reused. Personal protective equipment
(PPE) for both health professionals and patients has been adopted according to the current national
and regional laws and recommendations.

Specific rehabilitation programs are necessary to manage the post-acute COVID-19 limitations
in the following functional and activities domains: (1) respiratory functions, with particular
attention to cardio-respiratory endurance and respiratory pattern; (2) neurocognitive functions with
particular attention to memory deficits, sensory-motor central impairments, central and peripheral
neuropathies and dysphagia; (3) motor functions including muscle strength and endurance, flexibility,
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joint active motion and stability also considering the preexisting clinical and general functional status;
(4) emotional and psychological functions linked to the traumatic experience of the disease.

3.2. The Objectives

In order to guarantee e�ciency, e�cacy, safety and appropriateness in the rehabilitation
management of the patient su↵ering from disability due to COVID-19, the present project proposal
identifies the primary objectives as follows:

(1) Standardizing the minimum assessment tools set (Table 1) both for people being discharged from
hospital and for those at home with the use of international validated tools (Table 1);

(2) Planning the IRP for each patient including the rehabilitation treatment setting (intensive, extensive,
both ambulatory or home-based, in person or remote), timed programs, objectives identified
by the appropriate ICF codes, and the team of professionals involved to guarantee e�cacy,
e�ciency and appropriateness of care and patient satisfaction;

(3) Reporting the performance of the activities by indicators (Table 2) at three and six months:

(a) Process indicators: waiting time in days for the first assessment, number (No.) of
assessments based on the minimum tools set/No. of total assessments, No. of individual
rehabilitative plans/No. of patients treated in all settings;

(b) Outcomes indicators: changes in Modified Barthel Index scores, Health Survey SF 12
scores (patients versus general population), EuroQual EQ 5D scores (patients versus
general population), No. of adverse events during Tele-rehabilitation/No. of adverse
events during home-based rehabilitation face to face plus remote.

Table 1. Minimum assessment tools set.

Tool Scoring ICF Reference

IMPAIRMENTS

Pain
Numeric Rating Scale 0–10 b280 Farrar JT et al., Pain 2000

Douleur Neurophatique
4 questions 0–10 b280 Bouhassira D et al., Pain 2005

Anxiety Hospital Anxiety and
Depression Scale 0–21 b152 Zigmond AS et al., Acta

Psychiatr Scand. 1983

Dyspnea Modified Dyspnea
Borg Scale 0–10 b460 Muza SR et al., Am Rev Respir

Dis. 1990

Muscle strength MRC muscle Testing 0–5 b730 Medical Research Council,
Memorandum no.45 1976

Dysphagia Three oz-Water Swallow Test Yes/no B510.5 De Pippo KL et al., Arch Neurol.
1992

Fatigue Fatigue Severity Scale mean score b455 Krupp LB et al., Arch Neurol.
1989

ACTIVITIES

Mobility and
Walking

Timed Up and Go Test 12 ss b510 Podsiadlo D et al., J Am Geriatr
Soc. 1991

6 Minute Walking Test meters/6 min b450 ATS, Am J Respir Crit Care Med.
2002

DISABILITY

Activities of
Daily Living Modified Barthel Index 0–100 d450< x >

d560
Shah S et al., J Clin Epidemiol.

1989
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Table 1. Cont.

Tool Scoring ICF Reference

PROMs (Patient Reported Outcomes Measures)

Quality of Life

SF-12
Physical (PCS) and

Mental (MCS) composite
scores 0–100

Gandek B et al., J Clin Epidemiol.
1998

EQ-5D
Score 1 (no problem) to
3 (the worst problem) in

the 5 items

EuroQoL Group, Health Policy
1990

Rabin R et al., www.euroqol.org
2011

Table 2. Primary objectives, indicators, and expected results.

Objectives Indicators
Expected
Results at
3 Months

Expected
Results at
6 Months

Minimum assessment
tools set

Waiting times for the 1st assessment 2 days 1 day

No. assessments based on minimun
tools set/No. total assessments 90% 95%

Individual Rehabilitative
Plan (IRP) No. of IRPs/No. of patients treated 90% 95%

Modified Barthel Index scores 0–100 �60 �85

SF-12 Physical (PCS) and Mental (MCS)
composite scores 0–100 �35 �45

EQ-5D-3L
Frequency distribution of the 5 items

responses from 1 (no problem) to
3 (the worst problem)

1 � 80% 1 � 95%

2  25% 2  4%

3  5% 3  1%

No. adverse events during
Telerehabilitation

No. adverse events during
Telerehabilitation/No. adverse events
in home-based rehabilitation face to

face + remote

50% 50%

One of the primary objectives of the project is to develop standardized minimum assessment tools
set for patients cured from COVID-19 and with disabilities, to be applied as early as possible during the
acute hospital stay or, at the latest, before discharge from an acute setting. It is really important to have
precise criteria for the safe discharge of post acute COVID-19 patients from the acute wards towards
rehabilitation [32]. The consensus paper by Jin X. et al. [36], produced a core outcome set for clinical
trials on patients with COVID-19, the COS-COVID; the core set consists of di↵erent outcomes, but only
one is specific for rehabilitation and namely for pulmonary function. Therefore, the project aims to
identify the minimum assessment tools set that covers the main disabilities areas for these patients.

Planning the IRP for each patient is another primary objective. It uses the parameters of impairment,
activity limitation and restriction of social participation as listed in ICF. The peculiarity and novelty of
the corona virus pathology requires specific attention in considering the significant ICF categories for
each patient to plan the rehabilitative interventions. For example, consideration of impairments such
as respiratory function and swallowing are mandatory for the correct management in a rehabilitation
setting. The minimum assessment tools set is based on the current recommendations present in the
most recent literature [37,38] and all the tools are validated (references are reported in Table 1). In the
absence of evidence, the selection criteria are based on general clinical practice. The same consideration
can be made for the choice of rehabilitation programs.
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The indicators of clinical performance, both process indicators and outcomes indicators, are the
third main objective, and they are essential for monitoring the project activities and allowing adjustments
in time to get optimal outcomes.

Secondary objectives of the project are:

• Educational programs for patient and caregiver also aimed at acquiring better empowerment and
positive behaviors such as stopping smoking (pre-habilitation);

• Creation of a regional database for data collection;
• Improving IT, and specifically Tele-rehabilitation, by training the rehabilitation sta↵ in the use of

telemedicine devices, implementing facilities and clarifying legal aspects.

In critical times like the COVID-19 pandemic, IT can support, without ever replacing,
human resources in medicine, and there are already experiences of Tele-rehabilitation in di↵erent
fields [39]. In our proposal, a specific consent to Tele-rehabilitation should be provided and signed by
the patient and caregiver, including the acceptance of the availability of the caregiver at home during
the treatment sessions, the use of the institutional network platform, the risks regarding personal data
protection, and the impossibility of managing side e↵ects without emergency. Home patients will
be provided with a pulse-oximeter, pedometer, and IT aids or an app on a smart-phone for remote
evaluation of daily physical activity. Furthermore, written indications in case of emergency will be
provided, for example: “in case of dyspnea with SpO2 < 92, please stop the exercise you are doing and
rest 5–10 min, and if the dyspnea does not stop, please alert your doctor or call Emergency”; and “in
case of pain during the exercise, please stop the exercise and rest, and if the pain does not resolve itself
in 5–10 min, please alert your doctor or call Emergency”. Tele-rehabilitation is not an alternative to
treatment in person but can be complementary. In the case of di�culties for the patient in following
the programs remotely, or in case of unsatisfactory results, the treatment will be promptly converted
into the mode in person.

3.3. Expected Results and Improvement Actions

The assessment of results will be carried out at three months and six months, and corrective
actions will be planned through the Deming Cycle model.

Based on the network proposal, we can expect to guarantee to post-acute COVID-19 patients with
disabilities, consequent to the disease or its treatments, the best possible recovery of individual skills
and social participation through a multidisciplinary, multi-professional and continuity care path with
significant technological, economic and social impact. Specifically, we can expect:

• Dedicated post-acute COVID-19 intensive and extensive rehabilitation beds, which in every
case can be totally or partially reconverted to general rehabilitation at the end of the
COVID-19 pandemic;

• Easy access to rehabilitation care;
• Timely rehabilitation management also for patients at home;
• Continuum of care and appropriate levels of care in the di↵erent settings;
• Improvement of the quality perceived by patients (customers satisfaction) with the empowerment

of patients and their family;
• Monitoring the activities by performance indicators (Table 2) and managing challenges by the

Deming plan-do-check-act cycle to improve clinical and organizational appropriateness and
quality of care;

• Compliance with COVID-19 guidelines to prevent and contain the infection spread
(social distancing, and appropriate use of PPE);

• Creation of regional database for collecting data to support future planning decisions in the field.

We hope to meet these optimal results in six months with a three months first milestone (see Table 2).
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In particular we expect that hospitalized patients with multi-organ involvement and severe
disease will mostly require intensive or extensive rehabilitation, and home-treated patients will be able
to continue rehabilitation in the home setting with only a few exceptions requiring an intensive or
extensive setting. Therefore, depending on the di↵erent rates of home patients, hospitalized patients
including ICU patients, and on the number of patients healed, each region can plan the number of
intensive and extensive rehabilitation beds in order to meet the expected demand. However, for most
patients, the appropriate intervention strategy will be home rehabilitation that can be managed in
the two modalities, in person or by Tele-rehabilitation, not necessarily alternative but also concurrent
or subsequent.

Furthermore, in order to limit the risk of the spread of the contagion, we exclude the day-hospital
and the ambulatory settings in the starting phase as well as the residential and semi-residential setting,
but we consider they may be included in the network o↵ers in the future, according to the Deming Cycle
for continuous quality improvement. Our approach results in the optimization of the risk-benefit ratio
(including the contagion risk for both patients and health professionals) with a significant reduction in
direct and indirect costs.

4. Discussion

The innovative aspects of the project are both the network organization and the possibility
to manage the home-based rehabilitation in two ways: as usual with the therapist in person at the
patient’s home, or by remote with the therapist supervised IT-assisted way, also called Tele-rehabilitation.
As already mentioned in Methods, the network model is a very well assessed organizational model
in many fields of medicine and healthcare management, such as emergency, cancer care and also
rehabilitation, while Tele-rehabilitation has not been su�ciently promoted.

Tele-rehabilitation, even if it cannot completely replace conventional rehabilitation, has a potential
application particularly suitable for the current emergency situation. Several studies have evaluated
the possibility of using technology (telephone, internet etc.) for an alternative or additional connection
method between patients and healthcare professionals [39–42], and the experience in using this method
for other pathologies could be useful for people cured from COVID-19. The authors have drawn
important suggestions from the experiences of New Zealand and South Korea [43–45]. Although these
countries are very di↵erent from Italy in geographical and cultural features, their frontier technology
and optimal healthcare systems and rehabilitation organization during the COVID-19 pandemic
supported the drafting of this project.

The COVID-19 emergency quickly imposed a huge change in the health system organization and
has brought about new crises. As always it can be seen that the standardization of care improves the
e↵ectiveness, the e�ciency and the appropriateness of services. A rehabilitation network for post-acute
COVID-19 patients will guarantee equality of access and evaluation to all patients, uniformity of care,
taking into account any personal peculiarities and family environment. The first step towards getting
these optimal results is to define the minimum criteria for the safe discharge of post-acute COVID-19
patients from hospital to a specialist facility or home. Moreover, it would allow better monitoring of
interventions and reporting through shared data flows. In our opinion, it is crucial to adopt specific
actions aimed at organizing the rehabilitation network for post-acute COVID-19 patients; in this way
we can guarantee the e↵ective management of rehabilitation demand, customer satisfaction and the
proper allocation of available economic resources. Specifically, Tele-rehabilitation may play a central
role in the change in delivering rehabilitation activities and in the inclusion of patients with restricted
access to rehabilitation, such as post-acute COVID-19 patients. Of course, older people may have
di�culty in using IT devices. However, the Italian Higher Institute of Health [46] has recently indicated
the proportion (%) of COVID-19 cases by age groups: 0–18 years 15%; 19–50 years 46.8%; 51–70 years
26.1%; >70 years 12%. Mortality is higher in people > 50 years. Therefore, the proportion of COVID-19
survivors under 70 years can justify an investment in IT rehabilitation.
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We estimated that a regional network IT platform has an initial cost of about 300,000 Euros,
the annual cost of the software update is approximately 10,000 Euros and the annual cost of a small
regional supportive team of four people is about 100,000 Euros. Each local health authority has to
sustain the costs of updating their systems. Although there are still barriers, such as the availability of
technological instruments at the patients’ home and a possible lack of IT competence, we already have
the model of the oncology network in Campania Region that provides extremely simple access with a
very short training in the context of all healthcare professionals (nurses, physiotherapists, doctors)
ordinary daily work and patients’ daily activities by using computers, tablets and/or smart-phones.
Furthermore, in the future, Tele-rehabilitation will be able to expand the o↵er of assistance to patients
who experience barriers to access care facilities. Of course, many aspects of Tele-rehabilitation are
still under observation, especially personal data protection and legal implications if any side e↵ects
or complications should occur. To limit adverse events and any legal disputes it is important to give
written information to be followed in case of adverse events (such as pain) and to obtain an informed
written and detailed consent from the patient. Another criticism of our proposal is represented
by not having involved the project stakeholders, represented by patients and their relatives, in the
development of the proposal, as is usual. The stakeholders should certainly be involved in the process
of revision in the near future. Finally, although the IT platform is a central element of the project, it is
also a very technical aspect of the project, and the authors have preferred not to address it in this article.
However, they reserve the opportunity to present the platform structure in a dedicated article.

5. Conclusions

This project aims to support healthcare systems, specifically the Italian regionally-based healthcare
system, and the patients cured from the COVID-19 infection, by o↵ering an organization model of a
dedicated network for post-acute COVID-19 rehabilitation which enables:

• Continuity of care from an acute hospital stay to post-acute inpatient and outpatient or home-based
rehabilitation care, patients’ assessment based on a minimum assessment tools set and early onset
of the treatment of disabilities;

• Optimal clinical governance, even in emergency conditions, in terms of equal access to care,
e�ciency, e�cacy, safety and appropriateness of rehabilitation treatments;

• Technological promotion in IT health care, and specifically in Tele-rehabilitation.
• Customers’ satisfaction in terms of reduction of disability and improvement of quality of life.

This model o↵ers the advantage of being applicable in di↵erent contexts, not only in the Italian
regions but also in other countries and highlights the importance of communication and of the working
team including clinicians, rehabilitation professionals, healthcare managers, patients and caregivers
in the pursuit of the objectives of clinical governance and healthcare management. Rehabilitation is
strategic in the context of healthcare strategies oriented to the burden management of post-acute and
chronic diseases. The ongoing COVID-19 infection, although it is an acute disease, is assuming some
characteristic of sub-acute diseases including persistent disabling outcomes and growing needs of
rehabilitative treatments. The innovation of the project consists in adopting an emergency management
strategy based on a web connection to manage the rehabilitative needs in real time in the COVID-19
pandemic scenario. IT can also support the home care setting by Tele-rehabilitation, considered not
alternative, but complementary, to the treatment in person. Our proposal can, therefore, contribute to
healthcare decisions and clinical governance strategies both at the regional and national level in Italy
as well as in other countries.

Author Contributions: Conceptualization M.P., S.D.S. and A.A.M.B.; methodology M.P. and F.G.; supervision F.G.,
M.C. and G.I.; all authors participated in drafting and critically revising the manuscript. All authors have read
and agreed to the published version of the manuscript.

Funding: There is no external funding received.



Int. J. Environ. Res. Public Health 2020, 17, 9335 12 of 14

Acknowledgments: All the authors would like to thank Alessandra Trocino, librarian at the Istituto Nazionale
Tumori—IRCCS—Fondazione G. Pascale for her contribution in researching the bibliography and Maura Tracey de
Bellis, BSN, RN for the English revision. M. Pinto would also like to thank Formez PA and Amalia Tito, in charge
of the Formez PA Naples training course for managers of the Regional Health System, and Maria Triassi and Paola
Adinolfi in charge of the scientific organization of the same course.

Conflicts of Interest: Each author declares no conflict of interest.

References

1. Harapan, H.; Itoh, N.; Yufika, A.; Winardi, W.; Keam, S.; Te, H.; Megawati, D.; Hayati, Z.; Wagner, A.L.;
Mudatsir, M. Coronavirus disease 2019 (COVID-19): A literature review. J. Infect. Public Health
2020, 13, 667–673. [CrossRef] [PubMed]

2. Civil Protection Department Website—Presidency of the Council of Ministers. Available online:
http://opendatadpc.maps.arcgis.com/apps/opsdashboard/index.html#/b0c68bce2cce478eaac82fe38d4138b1
(accessed on 20 September 2020).

3. Huang, C.; Wang, Y.; Li, X.; Ren, L.; Zhao, J.; Hu, Y. Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China. Lancet 2020, 395, 497–506. [CrossRef]

4. Connors, J.M.; Levy, J.H. COVID-19 and Its Implications for Thrombosis and Anticoagulation. Blood
2020, 135, 2033–2040. [CrossRef] [PubMed]

5. De Felice, F.G.; Tovar-Moll, F.; Moll, J.; Munoz, D.P.; Ferreira, S.T. Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) and the Central Nervous System. Trends Neurosci. 2020, 43, 355–357. [CrossRef]
[PubMed]

6. Ceravolo, M.G.; De Sire, A.; Andrenelli, E.; Negrini, F.; Negrini, S. Systematic rapid “living” review
on rehabilitation needs due to COVID-19: Update to March 31st 2020. Eur. J. Phys. Rehabil. Med.
2020, 56, 347–353. [CrossRef] [PubMed]

7. Li, J. Rehabilitation management of patients with COVID-19: Lessons learned from the first experiences in
China. Eur. J. Phys. Rehabil. Med. 2020, 56, 335–338. [CrossRef]

8. Lew, H.L.; Oh-Park, M.; Cifu, D.X. The War on COVID-19 Pandemic: Role of Rehabilitation Professionals
and Hospitals. Am. J. Phys. Med. Rehabil. 2020, 99, 571–572. [CrossRef]

9. Gimigliano, F.; Negrini, S. The World Health Organization “Rehabilitation 2030—A call for action”.
Eur. J. Phys. Rehabil. Med. 2017, 53, 155–168. [CrossRef]

10. European Physical and Rehabilitation Medicine Bodies Alliance. White Book on Physical and Rehabilitation
Medicine (PRM) in Europe. Eur. J. Phys. Rehabil. Med. 2018, 54, 186–197. [CrossRef]

11. Italian Health Ministry. Rehabilitation national plan: An Italian act (Gazzetta U�ciale della Repubblica
Serie Generale n. 50/2011). Eur. J. Phys. Rehabil. Med. 2011, 47, 621–638.

12. World Health Organization. World Health Organization International Classification of Functioning, Disability and
Health: ICF; World Health Organization: Geneva, Switzerland, 2001.

13. Cerniauskaite, M.; Quintas, R.; Boldt, C.; Raggi, A.; Cieza, A.; Bickenbach, J.E.; Leonardi, M.
Systematic literature review on ICF from 2001 to 2009: Its use, implementation and operationalization.
Disabil. Rehabil. 2011, 33, 281–309. [CrossRef] [PubMed]

14. Wade, D.T. Clinical governance and rehabilitation services. Clin. Rehabil. 2000, 14, 1–4. [CrossRef] [PubMed]
15. Franco, M.; De Simone, S. Organizzazioni Sanitarie: Dal Design al Management; McGraw-Hill: Milano, Italy,

2011; ISBN 978-88-386-7277-4.
16. Negrini, S.; Ferriero, G.; Kiekens, C.; Boldrini, P. Facing in real time the challenges of the COVID-19 epidemic

for rehabilitation. Eur. J. Phys. Rehabil. Med. 2020, 56, 313–315. [CrossRef] [PubMed]
17. Boldrini, P.; Bernetti, A.; Fiore, P. Impact of COVID-19 outbreak on rehabilitation services and Physical

and Rehabilitation Medicine physicians’ activities in Italy. An o�cial document of the Italian PRM Society
(SIMFER). Eur. J. Phys. Rehabil. Med. 2020, 56, 316–318. [CrossRef] [PubMed]

18. Errico, R.; Frattolillo, C.; Marmo, R.C.; Pinto, M. Linfedema e Patologie Correlate col Sistema Linfatico: Proposta di
Organizzazione di una Rete Regionale Hub&Spoke ai Sensi del D.M. n.70/2015; Capitolo del testo Proposte di
Innovazione e Cambiamento del Servizio Sanitario Regionale, a cura di Formez PA; Regione Campania:
Napoli, Italy, 2018; pp. 68–77.



Int. J. Environ. Res. Public Health 2020, 17, 9335 13 of 14

19. Kairy, D.; Lehoux, P.; Vincent, C.; Visintin, M. A systematic review of clinical outcomes, clinical process,
healthcare utilization and costs associated with telerehabilitation. J. Disabil. Rehabil. 2009, 31, 427–447.
[CrossRef] [PubMed]

20. Salawu, A.; Green, A.; Crooks, M.G.; Brixey, N.; Ross, D.H.; Sivan, M. A Proposal for
Multidisciplinary Tele-Rehabilitation in the Assessment and Rehabilitation of COVID-19 Survivors.
Int. J. Environ. Res. Public Health 2020, 17, 4890. [CrossRef]

21. Corregidor-Sánchez, A.I.; Segura-Fragoso, A.; Criado-Álvarez, J.J.; Rodríguez-Hernández, M.;
Mohedano-Moriano, A.; Polonio-López, B. E↵ectiveness of Virtual Reality Systems to Improve the Activities
of Daily Life in Older People. Int. J. Environ. Res. Public Health 2020, 17, 6283. [CrossRef]

22. Harolds, J. Quality and Safety in Health Care, Part I: Five Pioneers in Quality. Clin. Nucl. Med.
2015, 40, 660–662. [CrossRef]

23. France, G.; Taroni, F.; Donatini, A. The Italian health-care system. Health Econ. 2005, 14, S187–S202. [CrossRef]
24. Jeroen, D.H.; van Wijngaarden, G.; Scholten, R.M.; van Wijk, K.P. Strategic analysis for health care

organizations: The suitability of the SWOT-analysis. Int. J. Health Plan. Manag. 2012, 27, 34–49. [CrossRef]
25. Deming, W.E. Out of the Crisis, 1st ed.; MIT Press: Cambridge, MA, USA, 2000.
26. Nuti, S.; Seghieri, C.; Vainieri, M.; Zett, S. Assessment and Improvement of the Italian Healthcare System:

First Evidence from a Pilot National Performance Evaluation System. J. Healthc. Manag. 2012, 57, 182–199.
[CrossRef] [PubMed]

27. Italian Health Ministry. Guidelines for Rehabilitation Activities (Linee Guida del Ministro Della Sanita’
per le Attivita’ di Riabilitazione). GU Serie Generale n.124 del 30-05-1998. Available online: https:
//www.gazzettau�ciale.it/eli/id/1998/05/30/098A4518/sg (accessed on 22 September 2020).

28. Prodinger, B.; Cieza, A.; Oberhauser, C.; Bickenbach, J.; Ustün, B.T.; Chatterji, S.; Stucki, G. Toward the
International Classification of Functioning, Disability and Health (ICF) Rehabilitation Set: A Minimal Generic
Set of Domains for Rehabilitation as a Health Strategy. Arch. Phys. Med. Rehabil. 2016, 97, 875–884. [CrossRef]
[PubMed]

29. Zeng, B.; Chen, D.; Qiu, Z.; Zhang, M.; Wang, G.; Wang, J.; Yu, P.; Wu, X.; An, B.; Bai, D.; et al. Expert consensus
on protocol of rehabilitation for COVID-19 patients using framework and approaches of WHO International
Family Classifications. Aging Med. 2020, 3, 82–94. [CrossRef] [PubMed]

30. Patel, K.; Straudi, S.; Yee Sien, N.; Fayed, N.; Melvin, J.L.; Sivan, M. Applying the WHO ICF Framework to
the Outcome Measures Used in the Evaluation of Long-Term Clinical Outcomes in Coronavirus Outbreaks.
Int. J. Environ. Res. Public Health 2020, 17, 6476. [CrossRef] [PubMed]

31. Boldrini, P.; Kiekens, C.; Bargellesi, S.; Brianti, R.; Galeri, S.; Lucca, L.F.; Montis, A.; Posteraro, F.; Scarponi, F.;
Straudi, S.; et al. First impact on services and their preparation. “Instant paper from the field” on rehabilitation
answers to the Covid-19 emergency. Eur. J. Phys. Rehabil. Med. 2020, 56, 319–322. [CrossRef] [PubMed]

32. Sheehy, L.M. Considerations for Postacute Rehabilitation for Survivors of COVID-19.
JMIR Public Health Surveill. 2020, 6, e19462. [CrossRef]

33. Bartolo, M.; Intiso, D.; Lentino, C.; Sandrini, G.; Paolucci, S.; Zampolini, M. Urgent measures for the
containment of the Covid-19 epidemic in Neurorehabilitation/Rehabilitation Departments in the phase of
the maximum expansion of the epidemic. On behalf of the Governing Council of the Italian Society of
Neurological Rehabilitation (SIRN). Front. Neurol. 2020, 11, 423. [CrossRef]

34. Rizzo, A.; Kim, G.J. A SWOT Analysis of the field of Virtual Reality Rehabilitation Therapy. Presence
2005, 14, 119–146. [CrossRef]

35. Watson, P. A methodology for attaining and assessing project success for rehabilitation projects.
J. Build. Apprais. 2009, 4, 181–189. [CrossRef]

36. Jin, X.; Pang, B.; Zhang, J.; Liu, Q.; Yang, Z.; Feng, J.; Liu, X.; Zhang, L.; Wang, B.; Huang, Y.; et al. Core Outcome
Set for Clinical Trials on Coronavirus Disease 2019 (COS-COVID). Engineering 2020, 6, 1147–1152. [CrossRef]

37. Negrini, S.; Grabljevec, K.; Boldrini, P.; Kiekens, C.; Moslavak, S.; Zampolini, M.; Christodoulan, N. Up to
2.2 milion people experiencing disability su↵er collateral damage each day of Covid-19 lockdown in Europe.
Eur. J. Phys. Rehabil. Med. 2020, 56, 361–365. [CrossRef] [PubMed]

38. Curci, C.; Pisano, F.; Bonacci, E.; Camozzi, D.M.; Ceravolo, G.; Bergonzi, R.; De Franceschi, S.; Moro, P.;
Guarnieri, R.; Ferrillo, M.; et al. Early rehabilitation in post-acute COVID19 patients: Data from an
Italian COVID-19 rehabilitation unit and proposal of a treatment protocol. A cross-sectional study.
Eur. J. Phys. Rehabil. Med. 2020, 56, 633–641. [CrossRef] [PubMed]



Int. J. Environ. Res. Public Health 2020, 17, 9335 14 of 14

39. Peretti, A.; Amenta, F.; Tayebati, S.K.; Nittari, G.; Mahdi, S.S. Telerehabilitation: Review of the State-of-the-Art
and Areas of Application. JMIR Rehabil. Assist. Technol. 2017, 4, e7. [CrossRef] [PubMed]

40. Italian Health Ministry. Italian e-Consultations Guidelines (Ministero della Salute, Telemedicina Linee di
Indirizzo Nazionali). Available online: http://www.salute.gov.it/imgs/C_17_pubblicazioni_2129_allegato.pdf
(accessed on 22 September 2020).

41. Rockwell, K.L.; Gilroy, A.S. Incorporating telemedicine as part of COVID-19 outbreak response systems.
Am. J. Manag. Care 2020, 26, 147–148. [CrossRef]

42. Ohannessian, R.; Duong, T.A.; Odone, A. Global Telemedicine Implementation and Integration Within Health
Systems to Fight the COVID-19 Pandemic: A Call to Action. JMIR Public Health Surveill. 2020, 6, e18810.
[CrossRef] [PubMed]

43. Ministry of Health and Allied Health Aotearoa New Zealand. Guidance for the Rehabilitation of People with
or Recovering from COVID-19 in Aotearoa New Zealand; Ministry of Health: Wellington, New Zealand, 2020;
ISBN1 978-1-99-002900-4 (print); ISBN2 978-1-99-002901-1 (online).

44. Chang, M.C.; Boudier-Reveret, M. Usefulness of telerehabilitation for stroke patients during the COVID-19.
Am. J. Phys. Med. Rehabil. 2020, 99, 582. [CrossRef]

45. Hau, Y.S.; Kim, J.K.; Hur, J.; Chang, M.C. How about actively using telemedicine during the COVID-19
pandemic? J. Med. Syst. 2020, 44, 108. [CrossRef]

46. Istituto Superiore Sanità. Available online: https://www.epicentro.iss.it/coronavirus/sars-cov-2-sorveglianza-
dati (accessed on 6 November 2020).

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
a�liations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


