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Summary
One possibility to improve access to and quality of rehabilitation on the primary, 
secondary and tertiary level is telerehabilitation. It enables rehabilitation 
through modern information and communication technologies at the patient’s 
home. The article provides a review of the literature on telerehabilitation and 
presents the potentials for its use.

Introduction
Disability level (activity limitations and participation restrictions) is estimated 
as 10% in most European countries and is increasing with population aging (1-
3). Problems that arise from various disabilities, including mobility limitations, 
can be successfully reduced or solved with comprehensive rehabilitation (1). 
Rehabilitation should begin immediately after the reduced capability or injuries 
occur and end with a successful return to the home environment. A lack of 
rehabilitation will, for most, reduce the eventual level of independence and 
quality of life (4).

Many patients do not receive adequate rehabilitation or their rehabilitation 
program does not start early enough. Reasons may be lack of resources, 
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long distances and other. One possibility to improve access to and quality of 
rehabilitation on the primary, secondary and tertiary level is telerehabilitation. 
It enables rehabilitation through modern information and communication 
technologies at the patient’s home. The use of telerehabilitation is becoming 
more viable as the speed and sophistication of communication technologies 
improve.

The article provides a review of the literature on telerehabilitation and presents 
the potentials for its use.

Methods
Literature search on telerehabilitation has been done.

Results
Ideas about telerehabilitation are not new. Until now 375 articles have been 
found in Pubmed, more than half in the last five years and 86 in the last year 
(2015). Forty-three of them are randomised controlled trials (RCT) and 27 are 
systematic reviews.

Hailey et al. (5) noted that 51% of studies in their review, published in the field 
of telerehabilitation, reach a significant level of quality. The same percentage of 
the studies reported a clinically significant improvement. However, additional 
studies are required to prove efficiency for 62% of the telerehabilitation 
applications. For 23% of the cases, additional studies are only recommended 
(5).

Studies on telerehabilitation can be divided into studies on technical systems, 
new clinical approaches, and patient management (6). Several different 
technical systems and approaches have been used in those studies, such as 
pedometers, inertial sensors, accelometers, robots, virtual reality and others 
(7).

Clinical studies can be divided into studies on tele-assessment, tele-therapy, 
satisfaction of included people and cost effectiveness. Telerehabilitation has 
been used in elderly, patients with musculoskeletal problems, internal and 
several neurological diseases by almost all members of rehabilitation team – 
doctors, physiotherapists, occupational therapists and speech and language 
therapists. They also find that it is cost effective for both the health insurance 
company and patients (including travel costs) (8).
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Elderly

Advanced age is not a barrier for telerehabilitation. In the study of Crotty et 
al. (9) participants felt that they had achieved 75% of the goals set at the 
beginning of the programme. There was also a 50% reduction in home visits 
by staff, or 10 visits per patient (9).

Patients after orthopaedic surgery

Telerehabilitation is effective for recovery of motor function for patients 
following orthopaedic surgery, especially total knee replacement and cardiac 
patients (10). In-home telerehabilitation enables increased intensity and 
seems to be a promising alternative to traditional face-to-face treatments of 
these patients (11). The cost for a single session of in-home telerehabilitation 
compared to conventional home-visit rehabilitation was lower or about the 
same, depending on the distance between the patient’s home and health care 
center. Under the controlled conditions of an RCT, a favorable cost differential 
was observed when the patient was more than 30 km from the provider – post-
knee arthroplasty (12). 

Amputees

For amputee services, Rinata reported successful use of telerehabilitation for 
wound assessment in patients following lower limb amputation (13). High 
patient satisfaction scores and successful implementation of telerehabilitation 
for amputee-related applications were also reported by Linassi (14), Lemaire 
(15-17), and Kosasih (18).

Stroke patients

In the last systematic review and meta-analysis on stroke patients Chen et al. 
(19) found that there is limited, moderate evidence that telerehabilitation of 
all approaches has equal effects with conventional rehabilitation in improving 
abilities of activities of daily living and motor function for stroke survivors. 
Further research of RCTs in this area (rehabilitation field of telemedicine) is 
urgently required to extend the evidence (19). Linder et al. (20) in a RCT found 
that using a telerehabilitation model may be valuable approaches to improving 
quality of life and depression in people after stroke. Studies on stroke patients 
also show promising results in supporting caregivers, about the quality of the 
evidence low (21). This is different from the results of the Cochrane review 
published two years ago (22).
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Patients with multiple sclerosis

There are two systematic reviews on telerehabilitation of persons with 
multiple sclerosis (MS) (23, 24). Their conclusions are similar. There is low-
level evidence for reduction in short-term disability (and symptoms) such as 
fatigue and also supporting telerehabilitation in the longer term for improved 
functional activities, impairments (such as fatigue, pain, insomnia), and 
participation. There were limited data on process evaluation (participants’/
therapists’ satisfaction) and no data available for cost effectiveness. There 
were no adverse effects reported as a result of telerehabilitation intervention 
(23, 24).

Patients with spinal cord injury 

For patients with spinal cord injury there is some evidence that telecounselling 
can significantly improve an individual’s management of common comorbidities 
following spinal cord injury, including pain and sleep difficulties (25, 26). 
Medium-term treatment effects were difficult to evaluate, with very few studies 
providing these data, although participants have reported gains in quality of 
life 12 months after treatment (25). The main clinical advantages are time 
efficiency and consumer satisfaction (25).

Speech and language therapy

Speech and language therapists used telerehabiltiation for assessment and 
interventions of speech, language, voice, swallowing, and some others areas. 
Most (85.5%) of the studies concluded that the telerehabilitation procedure 
had advantages over the non-telehealth alternative approach (27).

Conclusion
Telerehabilitation allows greater efficiency and shortens the duration of 
rehabilitation, which is limited by the finances of the national health insurance 
company. At the moment there is still insufficient evidence to confirm that 
telerehabilitation is a cost-saving or cost-effective solution, but more patients 
are treated in less time, clinical space limitations are solved, and new methods 
help health professionals manage work overload. Faster and prolonged 
rehabilitation also enables faster return to work and reduces the cost of health 
insurance.

Fiz. rehabil. med. 2016; 28 (1-2): 41-4644

H. BURGER: Telerehabilitation



Izjava o sukobu interesa 

Autori izjavljuju da nemaju sukob interesa.
 

References:
1.	 Gutenbrunner C, Ward AB, Chamberlain MA. White Book on Physical Rehabilitation 

in Europe. Rehabilitation 2008, suppl 1.

2.	 Ward AB, Chamberlain MA. Disabled Young Adults. In Rehabilitation of the Physically 
Disabled Adult, 2nd Ed. Evans CD, Goodwill J. Chamberlain MA Eds. London: Chap-
man & Hall; 1996.

3.	 Dennis M. Langhorne P. So stroke units save lives: where do we go from here? Brit-
ish Medical Journal 1994; 309: 1273-7.

4.	 E. Patla and A. Shumway-Cook, “Dimensions of mobility: Defining the complexity 
and difficulty associated with community mobility,” Journal of Aging and Physical 
Activity, vol. 7, pp. 7-19, 1999.

5.	 Hailey D, Roine R, Ohinmaa A, Dennett L. Evidence of benefit from telerehabilitation 
in routine care: a systematic review. J Telemed Telecare 2011; 17: 281–7.

6.	 Rogante M, Grigioni M, Cordella D, Giacomozzi C. Ten years of telerehabilitation: 
a literature overview of technologies and clinical applications. NeuroRehabiltiation 
2010; 27: 287–304.

7.	 Steins D, Dawes H, Esser P, Collett J. Wearable accelerometry-based technology 
capable of assessing functional activities in neurological populations in community 
settings: a systematic review. J Neuroeng Rehabil 2014; 11: 36.

8.	 Kairy D, Lehoux P, Vincent C, Visintin M. A systematic review of clinical outcomes, 
clinical process, healthcare utilization and costs associated with telerehabilitation. 
Disabi Rehabil 2009; 31: 427 – 47.

9.	 Crotty M, Killington M, van den Berg M, Morris C, Taylor A, Carati C.  Telerehabilita-
tion for older people using off-the-shelf applications: acceptability and feasibility. J 
Telemed Telecare 2014; 20: 370–6.

10.	 Agostini M, Moja L, Banzi R, Pistotti V, Tonin P, Venneri A, Turolla A. Telerehabilitation 
and recovery of motor function: a systematic review and meta-analysis. J Telemed 
Telecare 2015;21(4):202-13.

11.	 Tousignant M, Moffet H, Boissy P, Corriveau H, Cabana F, Marquis F. A randomized 
controlled trial of home telerehabilitation for post-knee arthroplasty. J Telemed Tele-
care 2011; 17: 195–8.

12.	 Tousignant M1, Moffet H, Nadeau S, Mérette C, Boissy P, Corriveau H, Marquis F, 
Cabana F, Ranger P, Belzile ÉL, Dimentberg R. Cost analysis of in-home telerehabil-
itation for post-knee arthroplasty. J Med Internet Res. 2015 31; 17(3):e83.

Fiz. rehabil. med. 2016; 28 (1-2): 41-46 45

H. BURGER: Telerehabilitation



Fiz. rehabil. med. 2016; 28 (1-2): 41-4646

H. BURGER: Telerehabilitation

13.	 Rintala DH, Krouskop TA, Wright JV, Garber SL, Frnka J, Henson HK et al. Telereha-
bilitation for veterans with a lower-limb amputation or ulcer: technical acceptability 
of data. J Rehabil Res Develop 2004; 41: 481 – 90.

14.	 Linassi AG, Shan RLP. User satisfaction with a telemedicine amputee clinic in Sas-
katchewan. J Telemed Telecare 2005; 11(8): 414-418.

15.	 Lemaire ED, Fawcett JA. Using NetMeeting for Remote C-LEG Configuration: Techni-
cal Considerations. Prosthet Orthot Int 2002; 26: 154-158.

16.	 Lemaire ED, Smith C, Nielen D, Fawcett J. T.120 Application Sharing for Remote 
Prosthesis Configuration. J Telemed Telecare 2004; 10(5): 267-271.

17.	 Lemaire ED, Boudrias Y, Greene .G Low-Bandwidth, Internet-based Telehealth for 
Physical Rehabilitation Consultations. J Telemed Telecare 2001; 7: 82-89.

18.	 Kosasih JB. Challenges in Telemedicine Prosthetic Clinic. Am J Phys Med Rehabi  
2005; 84(3): 205.

19.	 Chen J, Jin W, Zhang XX, Xu W, Liu XN, Ren CC. Telerehabilitation Approaches for 
Stroke Patients: Systematic Review and Meta-analysis of Randomized Controlled 
Trials. J Stroke Cerebrovasc Dis. 2015 Dec;24(12):2660-8.

20.	 Linder SM, Rosenfeldt AB, Bay RC, Sahu K, Wolf SL, Alberts JL. Improving Quality of 
Life and Depression After Stroke Through Telerehabilitation. Am J Occup Ther. 2015 
Mar-Apr;69(2): 1-10.

21.	 Johansson T, Wild C. Telerehabilitation in stroke care - a systematic review. J Telemed 
Telecare 2011; 17: 1 – 6.

22.	 Laver KE, Schoene D, Crotty M, George S, Lannin NA, Sherrington C.Telerehabilita-
tion services for stroke. Cochrane Database Syst Rev. 2013 Dec 16;12:CD010255.

23.	 Khan F, Amatya B, Kesselring J, Galea MP. Telerehabilitation for persons with multi-
ple sclerosis. A Cochrane review. Eur J Phys Rehabil Med. 2015 Jun;51(3):311-25.

24.	 Amatya B, Galea MP, Kesselring J, Khan F. Effectiveness of telerehabilitation inter-
ventions in persons with multiple sclerosis: A systematic review. Mult Scler Relat 
Disord. 2015 Jul;4(4):358-69.

25.	 Dorstyn D, Mathias J, Denson L. Applications of telecounselling in spinal cord in-
jury rehabilitation: a systematic review with effect sizes. Clin Rehabil. 2013 
Dec;27(12):1072-83.

26.	 Rogante M, Kairy D, Giacomozzi C, Grigioni M. A quality assessment of systematic 
reviews on telerehabilitation: what does the evidence tell us? Ann Ist Super Sanita. 
2015;51(1):11-8.

27.	 Molini-Avejonas DR, Rondon-Melo S, Amato CA, Samelli AG. A systematic review of 
the use of telehealth in speech, language and hearing sciences. J Telemed Telecare. 
2015 Oct;21(7):367-76.


