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Dominant technologies in PRM today
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Core Technologies
Virtual reality, NIBS, 

telerehabilitation, and robotics are 

the cornerstone technologies in 

PRM. They enable highly 

intensive, specific, and tailored 

interventions, significantly 

enhancing rehabilitation 

outcomes across a wide range of 

Intensified Interventions

These technologies allow for more 

frequent and targeted training sessions. 

Virtual reality, for instance, can simulate 

real-world scenarios for motor and cognitive 

re-education, while robotics provide precise 

and repetitive exercises



WHAT IS TELE-REHABILITATION?

 “Telerehabilitation is the application of information and communications 
technology to deliver rehabilitation services over a distance by linking a 
healthcare provider to a beneficiary, caregiver, or any person(s) responsible for 
delivering care to the beneficiary, for the purposes of screening, assessment, 
intervention, consultation/coaching and/or supervision/monitoring”	 
	 	 	 	 	 	 	 	  
	 	 	 	 	 	 	 	 	 	 	 	 - World Federation for NeuroRehabilitation
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WHAT IS TELE-REHABILITATION?

 In Italy, there is an official definition of telerehabilitation approved by the 
State-Regions Conference on November 18, 2021 

 “...telerehabilitation is the remote provision of services aimed at enabling, 
restoring, improving, or maintaining the psychophysical functioning of people 
of all ages with disabilities or disorders, whether congenital or acquired, 
temporary or permanent, or at risk of developing them, using digital 
communication technologies, as a continuation, integration, or alternative to 
traditional methods and within an individual rehabilitation project with in-
person reassessment sessions when necessary...”
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 Telerehabilitation definition is unhelpfully broad because it includes a wide range of 
interventions ranging from real-time supervised and monitored sessions to 
unsupervised training with telephone calls as a way to follow-up participants. 

 The term Advanced Telerehabilitation should describe any more advanced telehealth 
technology (real time videoconferencing, web-based interactive platforms or 
smartphone applications) than phone contact alone
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ADVANCED TELEREHABILITATION?



ADVANCED TELEREHABILITATION?

Nicolas B et al. Telerehabilitation solutions in patient pathways: An overview of systematic reviews. Digit Health. 2024

01

Consumer and Medical Wearables
Wearables and smartphone apps continuously monitor 
activity, symptoms, and adherence. They provide real-
time data that can be used to prompt exercises and 
detect functional decline

02
Remote Data Upload
These devices can upload data to cloud platforms, 
allowing clinicians to review progress during tele-
consults or outpatient visits 
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ADVANCED TELEREHABILITATION?
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03
Enhanced Adherence
Providing reminders and feedback, wearables and apps 
significantly improve patient adherence to Individual 
Rehabilitation Projects, leading to better long-term 
outcomes
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04
AI implementation
AI algorithm (based on range of motion and speed) may 
enable real time feedback as well as positive 
encouragement during practice



ADVANCED TELEREHABILITATION?
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ADVANCED TELEREHABILITATION?

Credits: Apple Inc.

Chance for developing international rehabilitation services 
➢ Bring together expertise from around the worlds 
➢ Help people in low income countries  
➢ Reduce travel needs 
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AREAS OF APPLICATION
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Cognitive training technologies 
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Apps and Software for Cognitive 
Training

Apps and software targeting aphasia, attention, 

and executive functions enable additional 

therapeutic repetitions in hospital and home settings. 

They offer adaptive difficulty and automated feedback, 

enhancing cognitive recovery.

Optimized Dosage

These tools provide a scalable and efficient way to 

increase treatment time for patients with mild 

cognitive impairment
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Scientific Evidence in Stroke  

➢ AIM: To evaluate the impact of telerehabilitation on motor function, balance, gait, ADLs, and 
quality of life in post-stroke patients. 

➢ Sample size: over 14,000 patients across 28 reviews 

➢ Main benefits: 
• Motor function (mainly upper limb) 
• Balance and gait 
• ADLs and quality of life 
• Adherence and satisfaction 
• Cost 

➢ CONCLUSION: Telerehabilitation is effective and well accepted in subacute and chronic 
stroke patients. 
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AREAS OF APPLICATION
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Scientific Evidence in Orthopedic Disabilities 

➢ AIM 
• Compare telerehabilitation vs. in-person rehab after total knee replacement 
• Focus on pain and physical function outcomes 

Sample size: 1,800 patients (11 RCTs) 

➢ RESULTS: 
• Telerehab comparable to in-person rehabilition for pain and function 

➢ CONCLUSION: 
• Telerehabilitation is as effective as conventional rehab 
• Preferred option due to cost-effectiveness and accessibility 
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Scientific Evidence in Pulmonary Re-education 
 
 

➢ AIM 
• To determine the effectiveness and safety of telerehabilitation for people with chronic 

respiratory disease 
• Sample size: 1904 participants (mostly COPD patients, 15 RCTs) 

➢ RESULTS: 
• no difference in 6-Minute Walking Distance (6MWD) and QoL compared to in person-

rehabilitaiton 

➢ CONCLUSION: 
• Telerehabilitation is as effective as centre-based rehab 
• Better adherence and safety
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Scientific Evidence in Cancer  

METHODS 
•21 studies  
•Mostly ≤65 years, balanced gender 
•Technologies: web-based, phone/SMS , apps with exercise programs 
•Exercises: home-based aerobic (90%), resistance (61%), flexibility (33%) 

RESULTS 
•Improved functional capacity, cognition, QoL 
•Reduced pain, fatigue, anxiety, hospital stay 
•High feasibility, acceptability, but limited cost-effectiveness evidence 

CONCLUSION 
•Telerehabilitation for cancer is beneficial, feasible and safe 
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Cochrane Evidence
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Cochrane Evidence
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➢ Patients, family members and providers see telerehabilitation as an opportunity to make 
services more available  

➢ Providers point to practical problems when assessing whether patients are performing 
their exercises correctly  

➢ Providers and patients also describe interruptions from family members 

➢ Providers complain of a lack of equipment and patients refer to usability issues and 
frustration with digital technology 

➢ Patients see telerehabilitation affordable and cost-saving if the equipment has been 
provided



What competencies do patients and therapists need for 
telerehabilitation? 

➢ “... Digital services, such as app-based training or therapist-led video 
calls, are increasingly being used in rehabilitation and aftercare as 
alternatives that are more flexible in terms of space and time. However, 
such systems place various demands on users...”
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What competencies do patients and therapists need for 
telerehabilitation? 
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➢ Specialist in Physical and Rehabilitative Medicine 
 Physiotherapist 
 Occupational therapist 
 Orthopaedic technician 
 Speech therapist 
 Dietician 
 Educational therapist 
 Psychologist 
 Others (music therapy, dance therapy, specialized therapy 
with the help of animals)

 
	 REHABILITATION WORKING GROUP



What competencies do patients and therapists need for 
telerehabilitation? 
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Application 
knowledge

- download, access, troubleshoot the platform 
- content libraries knowledge to build IRPs

Impact 
knowledge

expected benefits, limitations, and potential 
side effects of a tele-IRP

Core knowledge



What competencies do patients and therapists need for 
telerehabilitation? 
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Social skills clear remote communication, relationship building, empathy and 
sustaining motivation

Cognitive 
skills

concentration, situational awareness, adaptation between analog/
digital

Physical and 
Professional

- sufficient motor/visual abilities for exercises 
- PRM and therapists:  digital delivery of cues/corrections, strong 

understanding of patients’ health and home context

Essential skills



What competencies do patients and therapists need for 
telerehabilitation? 
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Prior tech 
experience

- Use of technologies/health apps eases patient training 
- repeated exposure builds confidence (“practice makes perfect”)

Effective 
onboarding

- early introduction during in-stay rehabilitation 
- institutionalizing processes and informing all professionals support 

success

Experiences and preparation



What competencies do patients and therapists need for 
telerehabilitation? 

➢ “... telerehabilitation is a heterogeneous field of practice that varies in 
terms of therapy content (depending on the indication), digital tools 
available (various apps or video conferencing platforms) and user groups 
(e.g. demographic characteristics, differences between the user group of 
therapists and patients)...”
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 Paper available here 



Opportunities Offered by Telemedicine
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Tele rehabilitation apps

➢ ActiveHip+ is an educational and telerehabilitation app for patients who have undergone surgery after 
a hip fracture or require hip replacement 

➢ ActiveHip+ provides specific training and counseling to their caregivers 

➢ ActiveHip+ primary declared aim is to enhance the functional recovery of patients who have 
undergone surgery, thereby promoting their independence in performing ADLs and ultimately improving 
their overall QoL



Opportunities Offered by Telemedicine
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Tele rehabilitation apps

➢ KiReS (Kinect Telerehabilitation System) is a Kinect-based telerehabilitation system 

➢ The system offers an intuitive and motivating interface for patients, providing valuable feedback to 
improve the rehabilitation process 

➢ KiReS assists PRM and physiotherapists in designing, managing, and evaluating physiotherapy protocols 
and sessions, offering smart data and real-time monitoring 



What about tele-rehabilitation for people with 
upper limb fractures??? 

 
Our experience at Tor Vergata University 

Hospital 
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Our experience at Tor Vergata University Hospital 

➢ Patient: male, 9 years old 

➢ Diagnosis: fracture of the left elbow olecranon during recreational-sport activity 

➢ Orthopedic treatment: partial immobilization with bandaging 

➢ First PRM evaluation: the patient reported functional impairment 3 months after the 
traumatic event 

➢ Physical examination 
➢ Left elbow: 
➢ Supination: 15° deficit 
➢ Pronation: 15° deficit 
➢ Flexion: 20° deficit 
➢ Extension: 30° deficit

Manocchio N & Giustini A - Advanced telerehabilitation: when and how, 18.10.2025



3 times/week, 45 minutes sessions 

• Shoulder and wrist mobilization 
• Passive/active-assisted elbow re-education 
• Functional re-education with flexbar 
• Proprioceptive re-education with powerball 
• Postural and respiratory (breathing therapeutic exercises) re-education 

DELIVERY METHODS 

• Cold/Hot water immersion for pain control and tissue relaxation during exercises 
• Exercises in all positions: supine, prone, side-lying, sitting, standing 
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Our experience at Tor Vergata University Hospital 

IRP: EDUCATION + MOTOR RE-EDUCATIONAL PROGRAM 
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Our experience at Tor Vergata University Hospital 

IRP: EDUCATION + MOTOR RE-EDUCATIONAL PROGRAM 



Our experience at Tor Vergata University Hospital 
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Our experience at Tor Vergata University Hospital 

SUPINATION IN SITTING POSITION

SEVEN-WEEK ASSESSMENT
INITIAL ASSESSMENT  
15° SUPINATION DEFICIT
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Our experience at Tor Vergata University Hospital 

PRONATION IN SITTING POSITION

SEVEN-WEEK ASSESSMENT
INITIAL ASSESSMENT  
15° PRONATION DEFICIT
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Our experience at Tor Vergata University Hospital 

ELBOW EXTENSION

SEVEN-WEEK ASSESSMENTINITIAL ASSESSMENT  
30° EXTENSION DEFICIT
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Our experience at Tor Vergata University Hospital 

ELBOW FLEXION

SEVEN-WEEK ASSESSMENTINITIAL ASSESSMENT  
20° FLEXION DEFICIT 
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Our experience at Tor Vergata University Hospital 

➢ Physical examination: 
➢ Recovery of proprioception and basic coordination 
➢ Recovery of joint mobility and function 

➢ Reconditioning Treatment: 
Adapted physical activity with non-contact sports (swimming) 
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Final PRM assessment  
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Final PRM assessment  



Conclusion

Accessibility → reaches patients in rural or remote areas

Continuity of care → ensures follow-up after discharge

Patient empowerment → promotes autonomy and active participation

Home-based rehabilitation → comfort, safety, and convenience

Real-time monitoring → clinical data and functional progress

Not a replacement, but an extension of traditional rehabilitation

Manocchio N & Giustini A - Advanced telerehabilitation: when and how, 18.10.2025



Conclusion
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Potential limits 
➢ For patients using app-based programs: motivation and independent training may need to 

be constantly stimulated  

➢ For patients using video call programs: following of therapist’s instructions and an active 
participation is mandatory and could not be possible in certain conditions 



Thank you for your attention!
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