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Abstract

Balance disorders are a very common consequence of brain damage. Most of these
conditions have a chronic nature and require long-term rehabilitation care.
Telerehabilitation using the Homebalance system is a suitable alternative or complement
to standard rehabilitation. The aim of this study is to evaluate the clinical and cost
effectiveness of the Homebalance system in telerehabilitation. The study involved 33
patients who were randomly divided into two groups. The intervention group underwent a
4-week telerehabilitation therapy using the Homebalance system. The comparison group
received standard in-person rehabilitation care of the same length. Clinical effectiveness
was assessed using the standardized Berg Balance scale test. Quality of life was measured
using the EQ-5D-5L questionnaire. The cost part of the study was evaluated from a
healthcare payer perspective. Clinical effectiveness of the telerehabilitation was
demonstrated by difference in the pre-post BBS scores (p < 0,001), which was comparable
to the effectiveness of standard therapy (p = 0,52). No significant changes were observed in
the patient’s quality of life during the therapy. The costs of the experimental intervention
were estimated at CZK 7,152, while the costs of the comparator were estimated at CZK
9,424. Telerehabilitation brings many benefits for patients allowing to undergo therapy
from the comfort of their homes. The results of this study have shown that
telerehabilitation using the Homebalance system is clinically effective, and also cost-
effective.

Keywords: telerehabilitation, balance disorders, homebalance, cost-effectiveness analysis,

telerehabilitation systems


https://doi.org/10.1007/978-3-031-42775-6_50

...........
Victor Sontea
lon Tiginyanu
Serghei Railean Editors
I 6th International Conference

on Nanotechnologies and
Biomedical Engineering

Proceedings of KNBME-2023, September
20-23, 2023, Chisinay, Moldova -Volume 1
Nanotechnologies and Nano-biomaterals
for Applications in Medicine

%

6th International Conference on Nanotechnologies and Biomedical Engineering
Proceedings of ICNBME-2023, September 20-23, 2023, Chisinau, Moldova - Volume 1:
Nanotechnologies and Nano-biomaterials for Applications in Medicine

References

1. Janatova, M., Sollova, M., Svestkova, O.: Telerehabilitace u pacienta s poruchou rovnovahy po cévni
mozkové prihode. Rehabil. Phys. Med. 25(1), 28-33 (2018)

2. Peretti, A., Amenta, F., Tayebati, S.K., et al.: Telerehabilitation: review of the state-of-the-art and
areas of application. JIMIR Rehabil. Assist. Technol. 4(2), e7 (2017). https://doi.org/10.2196/rehab.7511
3. Kajzar, J., Janatova, M., Hill, M, et al.: Performance of homebalance test in an assessment of
standing balance in elderly adults. Physiol. Res. 71(2), 305-315 (2022).
https://doi.org/10.33549/physiolres.934828

4. Janatova, M., P etioky, J., Hoidekrova, K., et al.: System for game-like therapy in balance issues

using audiovisual feedback and force platform. Electronics 11(8), 1179 (2022).
https://doi.org/10.3390/electronics11081179
5. Brezany, P., Janatova, M., Stepankova, O., et al.: Management of physiological data streams within

brain disorder rehabilitation. In: 2019 42nd International Convention on Information and Communication
Technology, Electronics and Microelectronics (MIPRO), pp. 381-386 (2019).
https://doi.org/10.23919/MIPR0O.2019.8756924

6. Vesely, T., Janatova,M., Smr-cka, P., et al.:Measuring of the energy expenditure during balance
training using wearable electronics. Electronics 11(7), 1096 (2022).
https://doi.org/10.3390/electronics11071096

7. Kudlac,M., Sabol, J., Kaiser, K., et al.: Reliability and validity of the berg balance scale in the stroke

population: a systematic review. Phys. Occup. Ther. Geriatr. 37(3), 196-221 (2019).
https://doi.org/10.1080/02703181.2019.1631423

8. Herdman, M., Gudex, C., Lloyd, A., et al.: Development and preliminary testing of the new five-
level version of EQ-5D (EQ-5D-5L). Qual. Life Res. 20, 1727-1736 (2011).
https://doi.org/10.1007/s11136-011-9903-x

9. Housley, S.N.,Garlow, A.R.,Ducote, K., et al.: Increasing access to cost effective home-based

rehabilitation for rural veteran stroke survivors. Austin J. Cerebrovasc. Dis. Stroke 3(2), 1-11 (2016)

10. Lloréns, R., Noé, E., Colomer, C., et al.: Effectiveness, usability, and cost-benefit of a virtual reality-
based telerehabilitation program for balance recovery after stroke: a randomized controlled trial. Arch.
Phys. Med. Rehabil. 96(3), 418-425.e2 (2015). https://doi.org/10.1016/j.apmr.2014.10.019



https://doi.org/10.2196/rehab.7511
https://doi.org/10.33549/physiolres.934828
https://doi.org/10.3390/electronics11081179
https://doi.org/10.23919/MIPRO.2019.8756924
https://doi.org/10.3390/electronics11071096
https://doi.org/10.1080/02703181.2019.1631423
https://doi.org/10.1007/s11136-011-9903-x
https://doi.org/10.1016/j.apmr.2014.10.019

...........
Victor Sontea
lon Tiginyanu
Serghei Railean Editors
I 6th International Conference

on Nanotechnologies and
Biomedical Engineering

Proceedings of KNBME-2023, September
20-23, 2023, Chisinay, Moldova -Volume 1
Nanotechnologies and Nano-biomaterals
for Applications in Medicine

e

6th International Conference on Nanotechnologies and Biomedical Engineering

Proceedings of ICNBME-2023, September 20-23, 2023, Chisinau, Moldova - Volume 1:
Nanotechnologies and Nano-biomaterials for Applications in Medicine

11. Hung, J.W., Chou, C.X., Hsieh, Y.W., et al.: Randomized comparison trial of balance training by
using exergaming and conventional weight-shift therapy in patients with chronic stroke. Arch. Phys. Med.
Rehabil. 95, 1629-1637 (2014). https://doi.org/10.1016/j.apmr.2014.04.029
12. Karasu, A., Batur, E., Karata,s, G.: Effectiveness of Wii-based rehabilitation in stroke: a randomized
controlled study. J. Rehabil. Med. 50(5), 406412 (2018). https://doi.org/10.2340/16501977-2331
13. Barcala, L., Grecco, L.A.C., Colella, F., et al.: Visual biofeedback balance training using wii fit after
stroke: a randomized controlled trial. J. Phys. Ther. Sci. 25(8), 1027-1032 (2013).
https://doi.org/10.1589/jpts.25.1027
14. Bower, K.J., Louie, J., Landesrocha, Y., et al.: Clinical feasibility of interactive motioncontrolled
games for stroke rehabilitation. J. Neuroeng. Rehabil. 12(1), 63 (2015). https://doi.org/10.1186/512984-
015-0057-x

15. Shin, D.C., Song, C.H.: Smartphone-based visual feedback trunk control training using a gyroscope
and mirroring technology for stroke patients: single-blinded, randomized clinical trial of efficacy and
feasibility. Am. J. Phys. Med. Rehabil. 95(5), 319-329 (2016).
https://doi.org/10.1097/PHM.0000000000000447

16. Brunelli, S., Gentileschi, N., losa, M., et al.: Early balance training with a computerized

stabilometric platform in persons with mild hemiparesis in subacute stroke phase: a randomized
controlled pilot study. Restor. Neurol. Neurosci. 38(6), 467—-475 (2020). https://doi.org/10.3233/RNN-
201055

17. Novotna, K., Janatova, M., Hana, K., et al.: Biofeedback based home balance training can improve
balance but not gait in people with multiple sclerosis. Mult. Scler. Int. 2019, 2854130 (2019).
https://doi.org/10.1155/2019/2854130



https://doi.org/10.1016/j.apmr.2014.04.029
https://doi.org/10.2340/16501977-2331
https://doi.org/10.1589/jpts.25.1027
https://doi.org/10.1186/s12984-015-0057-x
https://doi.org/10.1186/s12984-015-0057-x
https://doi.org/10.1097/PHM.0000000000000447
https://doi.org/10.3233/RNN-201055
https://doi.org/10.3233/RNN-201055
https://doi.org/10.1155/2019/2854130

