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Abstract: Technological innovation can contribute to a reorganization of healthcare, particularly by 
supporting the shift in the focus of care from the hospital to the territory, through innovative citizen-
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centered models, and facilitating access to services in the territory. Health and social care delivery 
modalities, enabled by telemedicine, are crucial in this regard. The objective of 2his Consensus doc-
ument, written by the main Italian Scientific Societies involved in the use of telemedicine in pediat-
rics, is to define a standard for its use at the territorial level in various declinations in the pediatric 
field; this paper also identifies priority areas for its application and the types of services that most 
require intervention and investment. The changes that are underway in digital transformation in all 
sectors are unstoppable, and for the digital transformation to take place in a productive sense, the 
contribution of not only all health professionals, but also of patients, is necessary. From this per-
spective, authors from different backgrounds were involved in the drafting of this Consensus and, 
in the future, other figures, primarily patients, are expected to be involved. In fact, this belongs to 
the vision of connected care, in which the citizen/patient actively participates in the treatment path 
so that they are assisted in a personalized, predictive and preventive way. The future scenario must 
be able to provide for the involvement of patients from the initial stages of planning any treatment 
path, even in the pediatric age, and increasing, where possible, the proximity of the health service 
to the families. 

Keywords: telemedicine; teleconsultation; telepediatrics; telemonitoring; televisit 
 

1. Introduction 
The change in the health needs of the population requires a structural and organiza-

tional redesign of the network of services, especially with a view to strengthen the terri-
torial scope of assistance [1]. Technological innovation can contribute to a reorganization 
of health care, in particular, by supporting the shift in the focus of health care from the 
hospital to the community, through innovative care models centered on the citizen and 
facilitating access to services in the community [2–4]. The delivery methods of health and 
social-health services, enabled by telemedicine, are fundamental in this sense; they help 
to ensure a fair access to treatment in remote areas, support for the management of chronic 
conditions, a channel for accessing a highly specialized continuity of care through multi-
disciplinary comparison and a fundamental aid for emergency services [5,6]. 

There are many telemedicine initiatives at a national and international level that, too 
often, however, can be traced back to experiments, prototypes and projects that are char-
acterized by limited cases and high mortality rates. In the face of this non-organic diffu-
sion of health services provided by telemedicine methods, it is necessary to have a shared 
governance model of telemedicine initiatives; this must be the central point in the specific 
knowledge of the health sector. These limitations, together with the need to include indi-
cators capable of describing the performance of the different initiatives, represent gaps in 
telemedicine implementation for the improvement of the health service. A harmonization 
of the guidelines and application models of telemedicine is, therefore, necessary; this is as 
a prerequisite for the interoperability of telemedicine services, and is a requirement in the 
transition from the experimental logic of using telemedicine services to the structured 
logic and widespread use of these services. This Consensus document is a narrative re-
view written by the main Italian Scientific Societies involved in the use of telemedicine in 
pediatrics. Its objective is to define a standard for telemedicine’s use at a territorial level 
in various declinations in the pediatric field, and identify priority areas of application, 
types of services, services with the greatest need for intervention and investment, and 
performance indicators and future directions. 

2. Telemedicine at Home 
2.1. The Patient’s Home as a Place of Care 

When, for various reasons (e.g., disability, isolation due to contagious disease, signif-
icant distance between home and outpatient clinics, exceptional climatic imperviousness), 
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a proximity between the patient and the primary care pediatrician is extremely difficult, 
if not impossible, the patient’s home must become the first place of prevention and care, 
where the person can more easily become aware of his or her own health status; this is 
also through health and social care, and can, therefore, manage the care he or she receives 
with greater awareness [7]. In these situations, the home represents not only the place 
where the patient is well, but also the opportunity for great financial savings. It is a place 
where the concept of proximity and personalization in the care program becomes a reality, 
especially when it comes to chronic and disabling diseases. In particular, it offers the pos-
sibility of measuring all the interventions within the care plan by bringing about the work 
activities of the different local stakeholders that were previously unmeasurable [8]. 

With this perspective, there is a need to develop clinical, organizational and manage-
ment governance tools, such as the development of digital systems and platforms capable 
of sharing information about the person being cared for in real time; this includes the 
adoption of uniform multidimensional assessment systems that are capable of measuring 
the state of frailty, elaborating prognostic indications and estimating the intensity of care 
that Individual Care Plans will have to ensure for the patient [9]. 

For this goal to be achieved, high quality connectivity is needed. There is a need to 
design shared criteria for analyzing home spaces to assess their potential and suitability, 
in relation to the individualized care plan. There is a need for a training pathway to ensure 
that health care personnel and families are adequately trained. Finally, it is necessary to 
have an integrated and interconnected pathway to connect healthcare facilities, commu-
nity resources, and care tools (including medical devices) and, on the other hand, to de-
velop the use of intercommunicable and expandable modular software and platforms [10]. 
The scalability of these resources must be a fulcrum, around which the journey of health 
data is planned and that must become circular and valuable information. Finally, it is nec-
essary to define the empowerment programs aimed at patients, in terms of skills, digital 
and otherwise,, without excluding patients’ family members and/or caregivers in general. 
Such programs must not only be contributed to by health professionals in their drafting, 
but also by the representatives of the different categories of patients, especially in relation 
to chronic pathological conditions with a multi-year course [11,12]. 

2.2. The Virtual Hospital 
The development of health knowledge, and the possibility of accessing increasingly 

advanced and sector-specific preventive, diagnostic-therapeutic, rehabilitative and care 
procedures, presents the need to develop more accessible networks of intervention and 
access to the health care system. Currently, specialist care and access to second- and third-
level diagnostic-therapeutic resources is mainly polarized in hospitals, with the need for 
families and minors to physically access (according to different modalities, such as emer-
gency admission, scheduled hospitalization, day-hospital, specialist outpatient clinic) 
hospital facilities where specialists and the necessary instrumentation for the case man-
agement are located [13]. 

The development of a hospital-centric system may pose some advantages, but it often 
creates a gap with community medicine and the everyday life of the child, which cannot 
always be bridged by traditional health services. The very management of the network 
(family, school, health, educational and recreational services), and the sharing of infor-
mation and actions among the various actors involved in it, is often cumbersome, unman-
ageable and unoptimized. The use of a telepediatrics model may be able to overcome some 
of the obstacles present in our health care system for health access for the pediatric popu-
lation, through communication and data sharing systems that can take advantage of in-
formation and communication technologies. These goals can be achieved through the use 
of dedicated instrumentation, or by leveraging and integrating the system with technol-
ogy that would normally be available in the population (personal computers, phones, 
smart-devices); these must be compatible with the limitations and precautions outlined 
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below. The possible intervention scenarios of a network capable of exploiting the potential 
of information and communication technologies can be numerous [13]: 
- The formation of a multidisciplinary network for the management and promotion of 

child health that encompasses all professional figures, including educational and 
nonhealthcare figures who revolve around the child and collaborate in his or her 
proper growth and development. In this regard, the communication network can en-
able the exchange of information in real time and in an optimized manner, with dif-
ferent levels of access and confidential privileges that vary according to the figure 
involved. The purposes are mainly health promotion, disease prevention and the 
early recognition of risk situations in social and health areas. The figures involved 
are the child/youth, the family, educational figures, and professionals in the world of 
childhood. The latter include the following: health figures (free-choice pediatrics, 
medical specialists, family nurses, health workers, psychologists, physiotherapists, 
health technicians); educational figures (school principals, teachers and educators, 
non-teaching school personnel); continuing educational services (trainers, educators, 
teachers, coaches); social services; and child support and assistance organizations 
and associations. 

- The formation of a multidisciplinary network for chronicity management and health 
care that can share real-time information, actions, interventions and critical issues in 
the management of the child/youth with chronic or recovering conditions. The fig-
ures involved overlap with those described above. Levels of intervention and infor-
mation exchange follow different streams, as shared data may be essential for indi-
vidual case management (as in monitoring vital parameters) and actions taken may 
be dictated by specific needs that require different levels and priorities for interven-
tion. 

- Communication between health professionals with the possibility of managing ex-
changes and information flows in real time or not (synchronous or asynchronous 
communications) that allow access, even remotely, to diagnostic, therapeutic, reha-
bilitative and care resources normally available only in second- and third-level hos-
pital facilities. The flow of information can move from primary care to ultra-special-
ization and vice versa; this transfers in the first case, the potential of the network of 
free-choice pediatricians and territorial specialists to the hospital, and, in the second 
case, the resources of the hospital hubs to the territory, where the diagnostic–thera-
peutic–assistance prescriptions are put in place. 
The use of information and communication technologies in the pediatric field can 

help overcome physical and geographic limitations, going beyond the need for physical 
access to health care facilities in order to take advantage of their potential. However, the 
creation of a virtual environment, in which hospitalization in a facility or in-person access 
to specialized outpatient clinics is no longer necessary, creates critical issues that need to 
be taken into account, considering the peculiarities and vulnerabilities of the pediatric 
population to which these services are dedicated. The basic prerequisites for the creation 
of a Virtual Hospital that can take advantage of the network of the territory, including not 
only the health aspects, but all the services to children mentioned above, can be summa-
rized schematically in the following points [7]: 
- informed consent, which must be offered by the child’s parent/guardian and shared 

with the child, consistent with their age and ability to understand; 
- the protection of the privacy of those involved, including in the future; this is because 

the data collected are initially managed by a guardian who takes charge of the child, 
but will become the property of the person concerned when he or she comes of age; 

- the protection of the child’s dignity and rights; 
- cybersecurity and the protection of data exchange (anamnestic information, vital pa-

rameters, reports, prescriptions, recommendations, letters, minutes, text documents, 
legal documentation, images, video footage, instrumental diagnosis, and data analy-
sis, including for research purposes where the identity of the child may be revealed); 
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access to this should be granted only to those with the appropriate credentials, ac-
cording to the levels of confidence and privileges that vary according to the profes-
sional figure involved, and the purpose of intervention, with the possibility of by-
passing the access block based on specific emergency situations and known needs 
[14]; 

- the use of reliable and accessible instrumentation that can ensure equal and nondis-
criminatory access to care; 

- the use of age-compatible software and hardware that is optimized and calibrated to 
the needs, understanding and natural inclinations of the child in question; 

- integration with traditional care services, in an optimized manner in order to reduce 
the “burden” related to health care and specific diseases and health conditions; this 
is also to optimize the achievement of measurable goals regarding prevention and 
health promotion; 

- the reduction in redundant cycles and the computerization of data collection, with 
the overcoming of the model and paper forms for the collections, management, shar-
ing, distribution and processing of the data itself, and for the optimization of com-
munications between the professionals involved; 

- the use of flexible telepediatrics models that can adapt to the evolution of information 
and communication systems, and to the needs of the individual user, the health sys-
tem, and society; 

- the creation of feedback systems that can automatically or semi-automatically collect 
data on outcome indicators, with the aim of readjusting the model used to improve 
performance and overcome any critical issues. 

2.3. When in-Patient Visit and Hospitalization Are Indicated 
The implementation of telemedicine for inpatient care requires the standardization 

of clinical criteria that guides care pathways among the parties involved (children, fami-
lies, pediatricians of free choice, hospitals, nurses, and specialists at referral centers). The 
following are some directions relevant to clinical practice [8]: 
- priority areas of application -> indications for in-patient visitation and indications for 

admission apply to first-, second-, and third-level pediatrics. These indications are 
generically determined by clinical parameters (severity and urgency), the age and 
comorbidities of patients, and must necessarily take into account local health re-
sources, pathways, their accessibility and risk of infection; 

- the organizational model -> the organizational model must be shared among the dif-
ferent figures involved (families, pediatricians, hospitals, operating centers, third 
level centers). Recently, the Italian Federation of Pediatric Physicians (FIMP) pro-
posed a policy document for the development of telemedicine in the care setting of 
Family Pediatrics, which can be a starting point for those approaching the use of such 
tools. It seems appropriate, in fact, to develop indications for the in-patient visit and 
hospitalization using organizational models that need to be implemented with con-
tinuous audit systems (Plan-Do-Study-Act type, PDSA); 

- information and training aspects -> constitute a crucial element for the optimization 
of telepediatrics and its proper implementation. A cascade training of health profes-
sionals (primarily nurses) should be assumed. In this regard, the involvement of the 
Italian Society of Medical Pedagogy (SIPEM) seems useful. It is, in addition, appro-
priate to consider some institutional venues for pilot experiences (e.g., universities) 
where innovative and educational aspects are “institutionally” combined. A relevant 
aspect is the involvement of families in training (possibly in the context of health 
budgets). Caregivers need to be trained and confident in the use of such tools that 
enable the caregiver to be able to quickly identify clinical parameters and/or red flags 
that indicate the urgency of an in-person visit and/or hospitalization; 

- performance indicators -> are specifically part of the PDSA methodology and should 
be determined at the local level (region, local health authorities, district). They should 
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be distinguished into primary and secondary, and divided into health and organiza-
tional/economic indicators. It is essential that they be defined in the timeline and 
evaluated periodically in order to identify the possible barriers and interventions in 
order to overcome them. Such indicators include the number of admissions and num-
ber of visits, drug prescriptions, response times, and satisfaction questionnaires, 
among others; 

- critical issues -> regulatory aspects, and the legal and insurance implications of tele-
medicine, are still poorly defined and could be framed in pilot or experimental initi-
atives. 
Taking the above together, Table 1 shows the indicators for an in-person visit and 

Table 2 shows the indicators for hospitalization. 

Table 1. Indicators for in-person examination with assessment of vital parameters. 

Indications 
All patients aged <3 months with 
• Fever > 38 °C 
• Diarrhea and/or vomiting and/or poor nutrition to assess possible need for intrave-

nous rehydration 
• Pallor reported by parents 
All patients regardless of their age 
• Moderate respiratory distress (breathlessness at rest, speaks in a broken manner, 

with few sentences, cannot lie supine, prefers to sit, presents moderate costo-sternal 
retractions, whistling is audible while breathing) 

• Cough > 7 days 
• Non compensating underlying disease (diabetes, metabolic diseases, adrenal insuf-

ficiency, renal insufficiency, liver failure, cystic fibrosis, ongoing immunosuppres-
sive therapy, immunodeficiency) with fever and/or associated symptoms (diarrhea, 
vomiting, asthenia, rhinorrhea, cough, pharyngodynia, headache) 

Table 2. Indications for hospitalization. 

Indications for admission 
Absolute 
Fever in patients aged ≤3 months 
Persistence of high-grade fever (>38.5 °C) over 5 days 
O2 saturation <92% or signs of respiratory distress or tachypnoea: 
• 0–2 months = 60 acts/min 
• 2–12 months = 50 acts/min 
• 1–5 years = 40 acts/min 
• >5 years = 20 acts/min 
Convulsions or neurological symptoms 
Lethargy, altered consciousness 
Need for parenteral treatment and procedures (e. g. antibiotic therapy, chemotherapy, 
transfusions, lumbar puncture) 
Surgical necessity and/or acute pain (e.g., renal colic, head trauma) 
Cyanogenic heart diseases 
Alteration of myocardial enzymes, coagulation, liver cytolysis indices or alteration of 
lactic dehydrogenase 
Related 
Age 3–12 months or chronic illness or obesity and at least one of the following: 
• Persistence of fever for 3–5 days 
• O2 saturation <94%-mild respiratory distress 
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• Extrapulmonary complications 
• Co-infections 
• Prematurity (<34 weeks EG)–small for gestational age (<2000 g) 
• Relapse of chronic illness requiring hospital procedures (e.g., acidosis) 

2.4. Psychological Support and Empowerment Support 
The accelerating pace of life in the digital age and, in recent years, the changes in 

lifestyle and social relationships imposed by the pandemic, are increasing the risk of psy-
chological consequences in pediatric and adolescent ages. The need for psychological sup-
port is increasingly recognized and sought after, and telemedicine may provide an im-
portant opportunity to improve access to care, cost, and quality of care. Tozzi and col-
leagues, in a survey given to families of children with Down syndrome, Williams syn-
drome, and 22q11 deletion, documented a positive attitude toward the use of telemedicine 
to support mental health [15]. 

In pediatric and adolescent ages, psychological support can be provided in a mixed 
modality, with initial in-person knowledge meetings and a follow-up in telemedicine, in 
the context of a televised setting. This allows for more accessible and direct communica-
tion with the caregiver. Consequently, the child and parents can feel more supported, as-
sisted and favored in becoming protagonists in the management and monitoring of their 
child’s psychological well-being. Telemedicine, in fact, promotes what is known as em-
powerment, that is, the possibility that the parent, but also the older child and adolescent, 
become firsthand participants in the care process and acquire a greater awareness of their 
own state of psychological well-being and the required actions to improve it. A recent 
randomized controlled trial, conducted in children with attention-deficit/hyperactivity 
disorder (ADHD), compared the treatment delivered in telemedicine with hybrid and in-
presence approaches; this demonstrated a better outcome in children treated with tele-
medicine [16]. In a subsequent study, the same group reported lower stress indices and 
better empowerment scales in the caregivers of children treated by telemedicine, com-
pared with the traditional in-presence approach [17]. Remote psychological support also 
has the advantage of reducing geographic disparities by allowing mental health to be pro-
moted according to the best standards of care in hard-to-reach areas [18]. In addition, in 
the context of psychological distress, so-called tele-assistance plays an important role and 
is especially useful in situations where distress and social isolation are associated [18]. In 
tele-assistance, psychologists and social workers can provide remote support to families, 
not making them feel “abandoned”, but supported and safe. 

2.5. Physical Therapy, Rehabilitation, and Home Care 
The priorities of pediatric rehabilitation and how these can be met with digital solu-

tions start with the assumption of the main institutional documents involved in telemed-
icine [7] and telerehabilitation [14]. In addition, they agree on the centrality of multidi-
mensional assessment, based on the International Classification of Functioning, Disability 
and Health (ICF), from which to prepare an individual rehabilitation project (PRI) to 
frame the telemedicine services needed and usable by the patient according to his or her 
characteristics. 

The main causes of chronic or temporary disability affecting the pediatric population 
with motor rehabilitation needs include the following: orthopedic diseases of a congenital, 
post-traumatic, and neoplastic nature, as well as neurological disorders, such as infantile 
cerebral palsy (ICP), severe acquired cerebral palsy (GCA), spinal cord injury, and brain 
neoplasia [19,20]. 

The main evidence on rehabilitation services that can be delivered by telemedicine 
concerns: 
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- the televisit -> which can increase access to specialist visits at a low cost and from 
remote locations, ensuring high levels of caregiver satisfaction and the remote repro-
ducibility of the assessment of some of the key clinical parameters [21–24]; 

- synchronous and asynchronous telecounseling -> improves the usability of services 
and caregiver satisfaction, with evidence of non-inferiority to the traditional treat-
ment of infantile cerebral palsy and GCA [25–31] and showing potential efficacy. 
However, there is need for further clinical studies; 

- telecounseling -> has been shown to be effective on the behavior of children with 
disabilities, particularly by intervening with parents with respect to the performance 
of the Home Exercise Program (HEP) [23,31]; 

- telemonitoring -> device-based and/or video-call-based; it can potentially provide 
feedback to healthcare professionals and patients, in order to modify the individual 
rehabilitation plan, and increase engagement and adherence to HEP [32,33]. 
The greatest certainty comes from the potential of improving HEP adherence, central 

to chronicity, and the remote delivery of counseling and follow-up visits, with positive 
impacts on parent-caregivers. Future prospects point to the use of digital therapies, par-
ticularly based on artificial intelligence, virtual reality/exergames, and wearables in the 
home with wearable settings [34–36]. There is an urgent need to define effective, repro-
ducible, yet customizable digital rehabilitation protocols, to consolidate the supporting 
role of telerehabilitation alongside traditional methods, and to explore the prospects of 
substituting these methods in specific patient populations (Table 3). 

Table 3. Priorities on pediatric telerehabilitation projects. 

Urgent Deferrable 

Consolidate telecounseling  
Exploring digital therapies based on AI, VR/exer-

games and wearables 

Integrating traditional protocols with telerehabilitation 
Test traditional treatment substitution on specific 

populations 
Identify specific digital rehabilitation protocols  

Certification and definition or selection criteria for telerehabili-
tation and telemonitoring devices  

Deepening evidence and techniques for patient and caregiver 
engagement  

AI, artificial intelligence; VR, virtual reality. 

2.6. Telemedicine and School: The Example of Type 1 Diabetes Mellitus 
Diabetes mellitus type 1 (DM1) is notoriously a condition whose management in 

adult patients is totally autonomous, while for the pediatric age, it is reserved for the par-
ents of young patients, with autonomy acquired progressively in adolescence. The man-
agement of DM1, in fact, involves, on the one hand, subcutaneous insulin therapy (by 
means of multi-day injections or insulin pumps) and, on the other hand, the continuous 
monitoring of blood glucose [37]. Although developments in recent years have greatly 
eased the burden of DM1 on parents and patients, acute adverse events (hyperglycemia 
and, especially, hypoglycemic episodes) remain relatively common in daily life. Knowing 
how to manage these events is crucial for any adult “caring” for a child with DM1, espe-
cially for younger age groups. 

In this context, Gaslini’s Pediatric Diabetes Center has over twenty years of experi-
ence in training staff in schools where there are children with DM1. The meetings (at least 
35–40 per year) take place in the schools, in the presence of a doctor and a nurse from the 
Diabetes Center, and deal with the most practical topics for the management of the child: 
the onset symptoms, the management of hyperglycemic episodes, the management of hy-
poglycemic episodes, the management of severe hypoglycemia, with the drafting of an 
emergency protocol, and lastly, the management of meals. In these meetings, there is 
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always a practical demonstration on the use of Glucagon (life-saving drug in severe hy-
poglycemia). 

The pandemic, with the consequent stringent rules, made these meetings difficult to 
manage in attendance. It was, therefore, decided to switch to web-based staff training. The 
following is the organization of the distance meetings: 
- the school leader formally requests a meeting with the Pediatric Diabetes staff; 
- the date and time of the meeting are decided (normally at the end of school activities); 
- the manager shares the link for the video call with the health staff and teachers of the 

student with DM1; 
- on the day of the meeting, the issues described above are discussed; 
- the practical demonstration, which might have been somewhat perplexing via the 

web, has been made even easier by the recent release of intranasal glucagon, limiting 
the intramuscular formulation to children under age 4; 

- normally the meeting is recorded by the school and made available even to those not 
present. 
We can conclude that educational telemedicine allows for the continuation of the 

training of school personnel, which is essential to ensure that children with DM1 have a 
peaceful schooling. This modality, although it does not replace in-person meetings in their 
entirety, can continue particularly for those educational institutions that are difficult to 
reach or for more urgent meetings. This modality can be extended to other settings, such 
as sports clubs or scout groups for example. The technology applied to DM1 management 
has certainly facilitated these web meetings, which only a few years ago would have been 
difficult to sustain. 

3. Emergencies 
3.1. Remote Triage and Operation Centres 

Pediatrics over the telephone is an established outpatient activity, especially in Eng-
lish-speaking countries, where it is codified and forms part of pediatrician and nurse train-
ing [38–41]. In the last two years, given the need to reduce in-person visits and hospital 
admissions, in order to limit the spread of contagions during a pandemic, there has been 
a considerable increase in the number of services provided by telemedicine, with the pos-
sibility of remotely managing non-serious cases at home. To date, the choice of manage-
ment (telemedicine vs. outpatient vs. hospital) and the definition of urgency in the 
healthcare service have been made in an uncoded manner; indeed, indications for admis-
sion and red flags to be investigated by telephone often differ in the various centers. In 
this context, the priority areas of application, the organizational model, the information 
and training aspects, the performance indicators and the critical issues must be consid-
ered. 

Remote telephone triage represents an indispensable tool for defining both the need 
for direct clinical assessment and the urgency and setting of care; this makes it possible, 
through the use of specific modalities (questions aimed at identifying red flags), to reduce 
the number of unnecessary visits and to optimize available local resources, both in terms 
of time and manpower [41]. The production of pediatric guidelines for carrying out tele-
phone triage, with an indication of the specific elements to be investigated by telephone 
and by which modalities, is urgent in order to standardize healthcare services and access 
to hospital care throughout the country. 

The organizational model must provide for  families and pediatricians in the area so 
that they can quickly access the operational centers, where qualified personnel must ef-
fectively manage (remotely) the first and most delicate phase of emergency intervention 
[42,43]. 

Moreover, only qualified personnel specialized in the management of pediatric prob-
lems can perform effective telephone triage, identify the alarm bells, specific to pediatric 
age, and indicate the need for a prompt clinical assessment [41]. Therefore, the 
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implementation of professional figures with specific training (pediatric nurses) in opera-
tional centers is urgently needed. 

A far as performance indicators are concerned, a reduction in the improper use of 
emergency rooms and the number of unnecessary home care services performed by med-
ical ambulances are the main objectives of the adequate implementation of telemedicine 
(telephone triage) in the operational centers [42]. Currently, remote triage is, in many re-
alities, performed by staff not adequately trained in the management of children; adequate 
training must be provided on these issues for already tenured staff. 

Telemedicine has important applications with regard to emergency-urgency man-
agement; this is the case both on the ground and in the context of non-pediatric emergency 
and admissions departments (DEAs), intervening in the stabilization of critically ill chil-
dren [44]. 

In emergency/urgency, triage takes place through strict criteria and is managed by 
the 118 operations centers [45,46]. The staff of the 118 territorial emergency systems are 
involved on a daily basis in the management of pediatric patients, even though they do 
not have specific pediatric skills. The 118 emergency service in the territory intervenes in 
the pediatric patient and manages his or her transport to the nearest Department of Emer-
gency (in the event of the impairment of the vital functions), or in their primary centrali-
zation to the pediatric Department of Emergency level II. If the child has direct self-preser-
vation access or is initially stabilized at a non-specialist Department of Emergency, the 
problem of secondary centralization arises. Finally, children with special needs (tracheot-
omized, supported with mechanical ventilation at home, etc.) may require 118 interven-
tion in the event of acute problems [47]. In this context, the possible applications of tele-
medicine are as follows: 
- Remote assistance to rescue teams, including through augmented reality tools (e.g., 

glasses allowing the same view as the rescuers, and voice and sound transmission 
from the scene) [48–51]; 

- Triage support at the operations center to enable the most correct intervention [52,53]; 
- Support for non-specialist Department of Emergencies in setting up the diagnostic-

therapeutic programme, favoring the timely centralization of serious cases with high 
developmental potential, but limiting the avoidable transfer of patients who can be 
effectively treated locally [54,55] 

- Clinical follow-up of patients, either at home, at the Department of Emergency or at 
non-specialist pediatric facilities [56–58]; 

- In the event of a large influx of pediatric patients, it may happen that non-specialist 
personnel may have to intervene in the children’s case. Telemedicine can allow the 
remote specialist coordination of those dealing with the emergency. The same applies 
to highly diffusive infectious diseases [59–64]. 
This implies timely and effective responses. Hence, there is a need for 24/7 telemedi-

cine control rooms. 

3.2. Televisits, Teleconsultations and Telemonitoring 
Despite the distancing and isolation imposed by the pandemic itself, during the 

COVID-19 era, the need to maintain a proximity in medicine, aimed at pediatric patients 
manifesting acute symptoms, prompted research and the development of alternative and 
integrated methodologies for an initial and in-depth assessment of the symptoms pre-
sented by the child [7]. This methodological approach was already the subject of studies 
and reflections in the pre-COVID era in situations where the pediatrician–patient–care-
giver or pediatrician–consultant–patient proximity was hindered by particular environ-
mental and/or clinical situations [43]. In these conditions, alternative and integrated strat-
egies for an initial and in-depth assessment of the clinical condition presented by the pa-
tient can be identified in three types of intervention: (1) pediatrician/patient caregiver 
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teleconsultation; (2) televisit and telemonitoring; (3) pediatrician/consultant specialist tel-
econsultation. 

The pediatrician/caregiver teleconsultation can be developed by implementing, in an 
in-depth and structured way, the principles, methodologies, and techniques of telephone 
triage, consistent with the elements of good clinical practice from the most accredited sci-
entific evidence. This practice has been in use for years among primary care pediatricians 
and is “facilitated” by the in-depth knowledge that the primary care pediatrician has of 
the child’s health and of the socio-cultural situation of his/her caregiver [62]. With the aim 
of extending the use of this practice to all possible actors (e.g., hospital pediatricians, the 
continuity of care physicians, consultant specialists), it is necessary to implement the 
health record for an adequate and structured sharing of the child’s and his/her caregiver’s 
socio-health situation. 

Tele-consultation and telemonitoring can be adequately developed through the val-
orization and enhancement of communication systems, now widely diffused, that allow 
video-calling or the rapid sharing of image, audio, and audio–video files [62]. With such 
systems, parents, adequately guided by their primary care pediatrician or the other actors 
involved, can integrate the data collected through classic telephone counselling with the 
other important clinical elements necessary for the best definition of the presented case. 
Moreover, the dissemination and implementation of technological systems already on the 
market, capable of collecting and transmitting fundamental data for a better remote as-
sessment (arterial oxygen saturation [SaO2], heart and respiratory rate, lung murmur, vi-
sion of the oral cavity, tympanic membranes, etc.) are essential. 

Occasionally, the teleconsultation of the 2nd–3rd level specialist cannot be carried 
out at a time and place appropriate to the patient’s need, due to the logistical, environ-
mental, or clinical situations of the patient. In this case, the teleconsultation, integrated 
with the anamnestic data, the results of the examinations and the clinical examination 
performed by the primary care pediatrician or hospital pediatrician, makes the response 
to the “health need” acutely expressed by the patient more effective and efficient. 

3.3. Domestic Accidents 
According to surveys from the Italian Institute for Statistics (ISTAT), more than 3 

million domestic accidents occur every year in Italy [63], a figure that alone is enough to 
explain what a serious public health problem they represent. During the pandemic, in the 
pediatric age (already a favorite target of these), the number of emergencies increased 
with the time spent by children at home; in parallel, there was in an increase in the number 
of injuries and head injuries occurring within the home, especially those suspected to be 
caused by abuse/violence [64]. 

The use of telemedicine in this area can be useful through communication campaigns, 
educational interventions, parenting skills development programs, school programs, and 
surveillance and monitoring systems, consistent with the multi-level strategy of the Italian 
National Prevention Plan 2020–2025, in order to limit injuries in the home [65]. It is crucial 
to involve, in a transversal way, all the health services of interest to counter this phenom-
enon in the community, through integrated prevention actions and evidence-based inter-
ventions; the aims of these services are as follows: 
- Ensure knowledge of the phenomenon and support for information flows based on 

the data collected; 
- Monitor the population’s perception of risk and the frequency of domestic accidents, 

using current information flows and surveillance activities synergistically; 
- Raise awareness of the risks of domestic accidents; 
- Promote safety, with a focus on new patients and groups at greater risk: children, 

women and the elderly; 
- Promote correct lifestyles with a focus on physical activity and the correct use of 

medication. 
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Even though technology can already enable us to provide effective telemedicine 
(thanks, for example, to advanced devices that allow the center operator to see the same 
things that a rescuer sees), for the time being, interest in prevention, rather than interven-
tion, telemedicine prevails. At a later stage, however, after the population has been in-
structed on how to prevent problems, it must also be coached, in order to also explain it 
how to deal with these problems, should the need arise. Courses, such as Pediatric Basic 
Life Support–early Defibrillation (PBLSD) and airway defibrillation maneuvers, along 
with many other topics, could be the subject of an educational intervention that, by plac-
ing the citizen at the center, contributes to the realization of that empowerment about 
which so far much has been said, but little has been seen. 

4. Discussion 
Telemedicine is not a separate medical specialty, but is a tool that can be used to 

extend traditional practice beyond the usual physical spaces [66]. It is configured, in the 
general regulatory framework, as a different method of providing health and social-health 
services; therefore, it falls within the reference framework that regulates these processes 
with some clarifications on the conditions of implementation. A rigorous evaluation of 
telehealth services should include the use of health technology assessment (HTA) meth-
ods [67]. In this regard, the inclusion of indicators capable of describing performance, by 
considering the following aspects, is fundamental: size (volume of services provided), 
temporal continuity (duration and stability of the service), complexity (organizational 
complexity of the service), quality (standard and response performance of the service), 
efficiency (cost of the service), effectiveness (comparison with the population of users af-
fected by the pathology covered by the telemedicine service but followed in a conven-
tional manner, in the area of interest), and approval by patients and caregivers. 

Taking into account the priorities of the health system and in line with the initiatives 
undertaken at an international level, a future priority is to create the enabling conditions 
for the dissemination of telemedicine services that are concretely integrated into clinical 
practice; with these effective responses to the changed health needs of citizens will be 
provided. For the  coherent planning and use of these systems, it is necessary to identify, 
in the different contexts, the areas of application of telemedicine and the services that can 
be provided, also considering the relationships between the actors (patients/caregivers, 
doctors and other operators sanitary). To achieve this objective, information and training 
aspects, authorization and accreditation criteria, and ethical and regulatory aspects cannot 
be ignored. Unfortunately, limitations still include the absence of integrated, interopera-
ble and fluid services with no barriers between the different care settings, as well as an 
appropriate use of information and training for all the players involved (i.e., patients, cli-
nicians, technicians, IT specialists, managers). 

5. Conclusions 
The changes relating to the digital transformation underway in all sectors are unstop-

pable. For the digital transformation to take place in a productive sense, the contribution 
of not only all health professionals, but also of the patients is necessary. From this per-
spective, authors from different backgrounds were involved in the drafting of this Con-
sensus, and, in the future, it is expected that other figures will be involved, primarily pa-
tients. In fact, the vision of connected care sees that the citizen/patient is engaged in ac-
tively participating in the treatment path so that they are assisted in a personalized, pre-
dictive and preventive way. The future scenario must be able to provide for the involve-
ment of patients from the initial stages of planning any treatment path, even in the pedi-
atric age, and increasing, where possible, the proximity of the health service to families. 
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