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Zaufaj rozwigzaniom sprawdzonym w branzy medycznej.
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_4 PROFESJONALNE URZADZENIA DIAGNOSTYCZNE | TRENINGOWE

I I ? J(OﬁSUltlnq KOMPLEKSOWE WYPOSAZENIE SPRZETU DIAGNOSTYCZNEGO DLA

KLUBOW PItKARSKICH, OSRODKOW SPORTOWYCH | REHABILITACYJNYCH

N Swiatowy lider w dziedzinie analizy sktadu ciata
metoda BIA

ZAUFANIE profesjonalistow

Kompleksowa analiza sktadu ciata wykonywana jest
w okoto 30 sekund, a wyniki przedstawiane sg na przejrzystym
raporcie. Produkty profesjonalne TANITA wykorzystywane s3g
przez osrodki badawcze, centra diagnostyczne, kluby
pitkarskie, placéwki rehabilitacyjne, osoby pracujgce
Ze sportowcami réoznych dyscyplin na catym swiecie.

Masa  Wskaznik masy Zawartodc Trzewnatkanka  Masa Ocena Mineraly  Podstawawa Wigk Catkawita
ciata (BMI) thankl tluszczowa  migsniowa budowy ciata kostne przemiana metaboliczny  zawartost
Huszezows| miaterii (BMR] wody

Zobacz wiecej na: www.tanitapolska.pl

Zaawansowana technologia diagnostyczna dla '

profesjonalistéw, idealna w pracy z pacjentami MICROGATE
Systemy MICROCATE umozliwiaja kompleksowe testy zdolnhosci
Mmotorycznych i analizy chodu, wspomagajgac diaghoze, ocene
postepow oraz proces rehabilitacji. Modelowanie programow
rehabilitacyjnych i kontrola procesu rehabilitacji sa utatwione dzieki

obiektywnej ocenie sposcbu ruchu, wykrywaniu problematycznych
obszardw, ocenie bicmechanicznych brakdw oraz ocenie asymetrii.
Parametry pomiarowe:

® fazy chodu lub biegu ® diugosé kroku ® predkosé i przyspieszenie

® rownowagda i symetria ruchu @ wideo Full HD

.. I wiele innych w zaleznosci od przeprowadzonych testow.
W potaczeniu z systermem urzadzeniem GYKO, mamy mozliwosc
oceny stabilnosci dynamicznej tutowia podczas chodu/biegu. analize
skoku, analize stabilnosci posturalnej, analize w zakresie ruchomosci
stawodw (ROM), oceng sity miesniowej. oraz ewaluacje pacjenta.

Zobacz wiecej ha: www.microgatepolska.pl

- Flywheel Training - trening sitowy i rehabilitacja
2 ( EXXENTRIC Z uzyciem zmiennej bezwiadnosé¢ két zamachowych.

kBox4 pozwala na wykonywanie skutecznych, standardowych
¢wiczen, a takze zaawansowanych metod treningu ekscentrycznego
i koncentrycznego, umozliwiajac uzyskanie indywidualnych efektow
- poprawienia ogolnego stanu zdrowia, wynikéw sportowych,
rehabilitacji. oraz zapcbiegania urazom.

Jedna z gtownych zalet treningu z uzyciem kota zamachowego jest
mozliwosé skupienia sie na ekscentrycznym  przeciazeniu.
Zwiekszenie oporu poprzez skurcz ekscentryczny, jest skuteczng
metoda poprawy sity i stabilnosci - aspektdw treningu tak waznych
dla 0séb zyjacych z niepetnosprawnoscis.

Seria dostepnych uchwytdw i uprzezy sprawia, ze na jednegj

platformie mamy mozliwosc przeprowadzenia treningu dla
wszystkich partii miesni.

Zobacz wiecej na: treningekscentryczny.pl

MEDKONSULTING Tanita Polska - Wytaczny dystrybutor urzadzen Tanita w Polsce
T:+48 518 375 475 | 61 868 58 42 E: kontakt@medkonsulting.pl A: ul. Jana Ludygi-Laskowskiego 21 61-407 Poznan
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Nowoczesna rehabilitacja CPM stawu kolanowego, biodrowego, tokciowego,
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z koncepcjg PNF (Proprioceptive Neuromuscular Facilitation).
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ARTROMOT-F

KALMED Iwona Renz tel. 61 828 06 86 Serwis | catodobowa
ul. Wilczak 3 faks 61 828 06 87 pomoc techniczna:
61-623 Poznan kom. 601 64 02 23, 601 647 877 tel. 501483 637

ARTROSTIM
www.kalmed.com.pl kalmed@kalmed.com.pl service@kalmed.com.pl FOCUS PLUS



Pokazy i testy sprzetu

Oferty biznesowe

Warsztaty i szkolenia
Premiery

Bezptatne badania

Konkurs o Ztoty Medal Targow

www.targirehabilitacja.pl

KONTAKT: rehabilitacja@interservis.pl
tel. +48 42 637 12 15

pazdziernika

2021




Terapia Swiattem Bioptron® Hyperlight

jestuznawanaza doskonate i skuteczne

narzedzie terapeutyczne w leczeniu bolu, bez

zadnych znanych skutkow ubocznych. Moze byc

rowniez integralng czescia programow leczenia,

stosowanych w fizykoterapii i rehabilitacjiw celu

przyspieszenia procesu gojenia i tagodzenia bolu:

» bol ramion,

* bol szyi,

» hole dolnej czescr kregostupa,

« zespof ciesni nadgarstka,

* blizny,

» obrazenia (zaburzenia) uktadu miesniowo-
-szkieletowego.

www.zepter.pl www.bioptron.pl Infolinia: (22) 230 9940

Bioptron® Hyperlight zmniejsza stany zapalne
i obrzeki, poprawia mikrokrazenie krwiw celu
pobudzenia regeneracji thanek, skraca czas
leczenia oraz:

« tagodzi bol i napiecia miesni,
» zmniejsza obrzeki,
« bole dolnej czesct kregostupa,

* przyspiesza procesy regeneracyjne | proces
gojeniaran.
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Bioptron®
Quantum
Hyperlight

PRZEEOM W MEDYCYNIE,

INSPIROWANY NAGRODZONYM

NAGRODANOBLA
ODKRYCIEMFULERENU C,.

» Leczenieran
» Leczenie bdlu

» Choroby skory
- zaburzenia
dermatologiczne

» Sezonowe
zaburzenia
afektywne (SAD)

» Zaburzenia
psychiczne

» Pediatria

» Stomatologia

» Spowolnienie procesow
starzeniasie

» Opieka
weterynaryjna

SWIATLEM

HIPERSPOLARYZOWANYM

BIOPTRON®

Klinicznie przetestowana
i zatwierdzona medycznie,
opatentowana technologia.
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Startuj
Z najlepszymi

Aparatura dla:

= Medycyny sportowej
= Fizjoterapii

= Rehabilitacji

Umodw sie na darmowe
testy aparatow!

METRUM CRYOFLEX - PRODUCENT APARATURY MEDYCZNEJ
www.metrum.com.pl, biuro@metrum.com.pl, +48 22 33 13 750
Z dostarczonych przez nas aparatow korzysta Narodowa Kadra Skoczkow Narciarskich.



METRUM CRYOFLEX
wspiera kondycje
Narodowej Kadry
Skoczkow Narciarskich

dostarczajgc sprzet do fizjoterapii.

Partner PZN

Dzien 9 lipca 2020 roku byt dla METRUM
CRYOFLEX wyjatkowy, poniewaz wtasnie
w tym dniu firma zostata partnerem
Polskiego Zwigzku Narciarskiego. Dla
polskiej marki, od ponad 29 Ilat
produkujacej nowoczesny sprzet do
rehabilitacji i fizjoterapii, byta to duza
nobilitacja, ale tez dodatkowa motywacja
do dalszego rozwoju.

Cata zatoga METRUM CRYOFLEX od
zawsze trzymata kciuki za Narodowa
Kadre Skoczkdw Marciarskich, a od lipca
2020 roku moze wspierac ich réwniez
sprzetowo.

METRUM CRyOFLEX -
PRODUCENT APARATURY MEDYCZE, F'ZN

Skoczkowie polskiej kadry sg pod
doskonata opieka profesjonalnego
sztabu, ktory codziennie dba o ich dobrg
kondycje i zdrowie. METRUM CRYOFLEX
poprzez podpisang umowe stato sie
czescig tego medalowego zespotu,
a dostarczony przez nich sprzet pomaga
w regeneracji skoczkow po obcigzajgcych
treningach i zawodach, umozliwiajgc
szybki powrot do formy.

Fizjoterapia jest nieodzownym sktadniki-
em sukcesu we wspotczesnym sporcie,
poniewaz przed sportowcami stawia sie
coraz wyzsze wymagania. Muszg oni
walczyé nie tylko z rywalami, ale takze
z wydajnoscig wtasnego organizmu.
Z pomoca przychodza nowoczesne
urzadzenia do fizjoterapii i rehabilitacji,
ktore dajg wytchnienie zmeczonym
migsniom, przyspieszajgc ich regeneracje
i likwidujac bole.
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Oferta METRUM CRYOFLEX obejmuje
aparaty do fizjoterapii i rehabilitacji, m.in.:

- aparaty do terapii skojarzonej
(elektroterapia + ultradzwigki),

- aparaty do kriostymulacji miejscowej,

- aparaty do presoterapii (drenaz
limfatyczny),

- aparaty do terapii ultradzwigkami,

- aparaty do elektroterapii,

- aparaty do laseroterapii,

- aparaty do terapii falg uderzeniowa,

- aparaty do terapii wibracyjnej.

Petna oferta:

www.metrum.com.pl, biuro@metrum.com.pl, +48 22 33 13 750
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Application of virtual reality and video games in pediatric
physiotherapy. Systematic review

Wykorzystanie rzeczywistoS$ci wirtualnej i gier video w fizjoterapii dzieci. Artykut przeglgdowy

Karol de Tillier'(B.C.DEFC) Jakub Bracha'(®.C.D.EF) Agnieszka Sobierajska-Rek2E:E),
tukasz Manski3E)

'Studenckie Koto Naukowe Fizjoterapii Klinicznej, Gdarski Uniwersytet Medyczny /
Student Scientific Circle of Clinical Physiotherapy, Medical University of Gdansk, Poland
2Katedra i Klinika Rehabilitacji, Wydziat Nauk o Zdrowiu z Instytutem Medycyny Morskiej i Tropikalnej, Gdanski Uniwersytet Medyczny / Department and
Rehabilitation Clinic, Faculty of Health Sciences with Institute of Marine and Tropical Medicine, Medical University of Gdansk, Poland
3Zakitad Fizjoterapii, Gdanski Uniwersytet Medyczny / Department of Physiotherapy, Medical University of Gdansk, Poland

Abstract

In recent years, intensive research has been carried out on virtual reality (VR) and its application in the treatment of pediatric
patients. The basic objective of this review is to present the advantages, effectiveness and role of VR physical therapy in
selected disease entities by comparing the results of VR research from the last 5 years. 17 articles were obtained from online
databases: Pubmed, Researchgate, NCBI, Sage Journals, Oxford Academic. The analyzed studies concerned the use of VR in the
treatment of pediatric patients with cerebral palsy, Down syndrome, developmental dyspraxia, risk of developmental
dyspraxia, patients with burn injuries, juvenile idiopathic arthritis and ADHD. This review contains research on VR selected on
the basis of their reliability, number and age of participants, and the year of publication. We excluded review articles in the
selection of studies. The analysis of selected original research papers showed that VR physical therapy offers a number of

advantages not found in standard physiotherapy and achieves comparable effects.

Key words:

VR, physiotherapy, rehabilitation, children, video, games

Streszczenie

W ostatnich latach intensywnie prowadzone sa badania na temat wirtualnej rzeczywistosci (VR) i jej zastosowania w terapii
pacjentéw pediatrycznych. Podstawowym zatozeniem tej pracy przegladowej byto przedstawienie zalet, efektywnosci i roli
terapii wykorzystujacej technologie VR w wybranych jednostkach chorobowych poprzez zestawienie wynikéw badan nad VR
z ostatnich 5 lat. Pozyskanych zostato 17 artykutéw z internetowych baz danych: PubMed, ResearchGate, NCBI, SageJournals,
Oxford Academic. Opracowane badania dotyczyty zastosowania VR w terapii pacjentéw pediatrycznych z dzieciecym
porazeniem mézgowym, zespotem Downa, dyspraksja rozwojowa, ryzykiem dyspraksji rozwojowej, pacjentéw po
oparzeniach, mtodzienczym idiopatycznym zapaleniem stawéw oraz ADHD. W pracy zawarte zostaty badania dotyczace VR
wybrane na podstawie ich wiarygodnosci, liczby i wieku uczestnikéw, roku publikacji. W doborze badan wykluczyliSmy prace
przegladowe. Analiza wybranych oryginalnych prac badawczych wykazata, ze terapia z wykorzystaniem VR oferuje szereg

zalet nieobecnych w standardowe;j fizjoterapii oraz osigga pordwnywalne efekty.

Stowa kluczowe:

VR, physiotherapy, rehabilitation, children, video, games
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Introduction

About 100,000 children annually benefit from pediatric reha-
bilitation financed by the National Health Fund in Poland [1].
In chronically ill patients (congenital defects, neurodevelop-
mental diseases, diseases leading to permanent disability) re-
quiring long-term therapy, a single therapeutic session usually
lasts about 1 hour — a child in preschool or early school age
will have a huge problem with maintaining attention, which is
crucial for the effectiveness of the therapeutic procedure. The
problem will be even greater when the patient suffers from di-
seases of the central nervous system (CNS) with impaired
concentration. The key factor in the treatment of pediatric pa-
tients is their degree of commitment and motivation to actively
participate in therapeutic activities. Research on the effective-
ness of therapy with the use of virtual reality VR indicates that
the child is more willing to participate if the excercises are
conducted with the use of this technology [2, 3, 4, 5]. The me-
thods using VR and video games allow to provide the child
with feedback in the form of displaying achieved result, verbal
encouragement by an interactive robot connected to the game
or attractive audiovisual effects in response to a specific
child's movement encouraging further progress [5, 6, 7, 8].
Another advantage of using VR-based methods and games is
the ability to adjust the level of difficulty of therapeutic tasks
by changing the game settings, making therapy more appro-
priately adjusted to the patient, which is crucial due to the wi-
de spectrum of disecase advancement [7, 9, 10]. VR
technologies and video games are becoming widely available
and their cost is decreasing. As a result, more and more pa-
tients can benefit from this type of therapy. Classes can be
conducted at the patient's home, which makes the therapy mo-
re comfortable, safer in the current epidemiological situation
and eliminates the problem of traveling to a therapeutic center
[4,10, 11, 12,13, 14].

Scientific research from recent years presents the possibilities
of using VR devices and video games to improve adults. Few
studies have been published to date to evaluate the use of this
technology in pediatric physiotherapy. Including it in a stan-
dard children's rehabilitation program requires scientific evi-
dence of the effectiveness of the proposed solutions.

Objective

The objective of this work is to compile research using VR
technology and video games to answer the question of what is
the scientific evidence for the effectiveness of the use of the
above solutions in pediatric rehabilitation.

Methods

The PRISMA 2009 protocol was used to prepare this systema-
tic review [15].

The articles included in this review were selected on the basis
of the following criteria: 1) children, adolescents and young
adults under the age of 21, 2) a study conducted on at least 10
people, 3) published from 2015-2020 (except Yee Pay Wuang
2011 [20]), 4) research using VR technology, 5) systematic re-
views excluded. In the search for articles on VR technology
and games, we used the following keywords: vr, physiothera-

www.fizjoterapiapolska.pl 29
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py, rehabilitation, children, video, games.

Articles were searched from the following online databases:
Pubmed, Researchgate, NCBI, Sage Journals, Oxford Acade-
mic.

The criterion for selecting the publication was the use of video
games and VR games to improve balance, control and motor
skills, reaction time, motor and functional development, po-
stural control, coordination, range of motion, pain perception,
and motivation of patients with various disease entities affec-
ting these functions. Studies performed before 2015 and those
involving less than 10 patients were excluded.

Two authors (KdT and JB) independently verified the titles
and abstracts of 145 articles obtained after research with the
previously described selection criteria. Articles that seemed
appropriate to

be included in the work have been fully analyzed. Two authors
independently extracted data from the articles contained in this
review. The extracted data included: number of patients, age
range, patient's disease entity, duration of the study, device
used, study purpose and treatment effect. The procedure for

Figure 1. Procedure for selecting articles for analysis

30

selecting articles for analysis is presented in Figure 1.

Results

The number of found articles was 145, and after a thorough
analysis and excluding works that did not meet the criteria, 17
articles were selected.

The publications concerned the following diseases: 9 related
to cerebral palsy, 2

related to Down's syndrome, 1 related to developmental dys-
praxia, 1 to the risk of developmental dyspraxia, 2 related to
patients with burn injuries, 1 related to juvenile idiopathic ar-

www.fizjoterapiapolska.pl
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thritis, 1 related to ADHD. The number of participants ranged
from 10 to 111 people aged 4 to 20. A total of 737 people par-
ticipated in the research. Table 1 details the 17 selected artic-

Table 1. Characteristics of the studied groups

Author Number of study Age range Disease entity

participants

Chunhee Cho 2016 [16] N=18 4-16 Cerebral Palsy
Morteza Pourazar 2018 [17] N=30 7-12 Cerebral Palsy
Yuping Chen 2018 [6] N=17 9,86 £ 1,3 Cerebral Palsy
Burcu Metin Okmen 2019 [18] N=41 5-15 Cerebral Palsy
Hsieh-Chun Hsieh 2018 [19] N=40 71,5 Cerebral Palsy
Devrim Tarakci 2016 [13] N=30 5-18 Cerebral Palsy
Jane Elizabeth Sajan 2017 [7] N=20 5-20 Cerebral Palsy
Valeska Gatica-Rojas 2017 [20] N=32 7-14 Cerebral Palsy
Bruno Bonnechére 2015 [5] N=10 7-13 Cerebral Palsy
Nicolds Gomez Alvarez 2019 [21] N=16 6-12 Down syndrome
Yee-Pay Wuang 2011 [22] N=105 7-12 Down syndrome
Emmanuel Bonney 2017 [23] N=111 6-10 Developmental dyspraxia
L. Straker 2015 [11] N=21 9-12 The risk of developmental dyspraxia
Ingrid Parry 2015 [24] N=17 5-18 Burn injuries
Eleonora I. Lozano 2018 [25] N =66 5-12 Burn injuries
Nilay Arman 2019 [26] N=62 6-18 Juvenile idiopathic arthritis
Valentin Benzing 2019 [27] N=51 8-12 ADHD
les.

Eight studies used the Nintendo Wii console, five used Xbox
360 Kinect studies, one used Super Pop VRTM System study,
one Microsoft Kinect Camera study, one Darwin-OP study,
two Sony Playstation 2 Eye Toy studies, one PC study using
a dedicated gaming platform, one Sony Playstation 3 study.
The therapy lasted from 3 weeks to 14 months. Table 2
provides information on the therapeutic interventions
undertaken by the investigators.

In order to verify the effects of the therapy, the researchers
used the assessment of various movement parameters,
including: gait, balance, muscle strength, range of motion and
coordination. Detailed information on the size of the study and
control groups, the tests performed, the parameters tested and

www.fizjoterapiapolska.pl 31
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their results are presented in Table 3.

Fifteen of the eighteen studies were randomized. A follow-up
study was conducted in two publications [20, 25]. In one of
them, the deterioration of the measured parameters was noted
compared to the measurement before the intervention [20], in
the second, patients from the experimental group obtained
a better result than patients from the control group [25]. Two
articles did not include the control group in the study [5, 6].

Discussion

Research included in this systematic review showed improve-
ments in gait, balance, muscle strength, motor skills and mobility
in patients with cerebral palsy and improved motor skills in pa-
tients with Down syndrome. Virtual reality intervention showed
a comparable improvement of motor skills in children with dys-
praxia when compared with conventional therapy. There was no
improvement in coordination in patients at risk of dyspraxia, ho-
wever, the subjects reported an improvement in the perception of
their own motor skills, which may translate into an increase in
their motivation to undertake further activities, improvement in
the range of motion, reduction of perceived pain and

increased satisfaction with treatment. A significant improvement
in the muscle strength of the upper limb has been observed as
a result of the use of VR technology in the therapy of children
with juvenile idiopathic arthritis. There was improvement in re-
action time and reaction time under changing conditions in chil-
dren with ADHD.

The use of VR in physiotherapy of children brings a number of
benefits, including the possibility of precise adjustment of thera-
py parameters to the patient's abilities and needs. The patient can
constantly receive feedback on the effectiveness of the actions
performed by converting the performed movements into virtual
points. The games engage the patient's attention and therefore
sessions can last longer, be more frequent and more intense. Ga-
mes provide the patient with new, unprecedented stimuli. This
stimulates the formation of new neural connections by increasing
cortical activity and activating mirror neurons. Tasks given to pa-
tients can be based on complex and global movements specifi-
cally adapted to the parameter being improved, which translates
into activation of more muscle groups and improvement of ba-
lance. The use of this technological solution can have a positive
effect on the efficiency of functional movements used in every-
day activities. Many studies indicate an important aspect of moti-
vation, which is provided by the feedback, patient’s control over
the game, competition with another player or computer, various
challenges or the ability to monitor progress. Many researchers
indicated that the child's motivation may be the main factor de-
termining the effectiveness of therapy [3, 9].

The attractiveness of VR is an argument for using it in therapy.
Getting patients interested in therapeutic activities can be a chal-
lenge, while the role of patient involvement and motivation is in-
dicated as one of the key factors in achieving high results in
therapy [28, 29]. The use of VR pgysical therapy also reduces
the patient's pain perception, which, combined with the attracti-
veness of VR games, may increase the willingness to actively
participate in exercises. The continuous development of VR
technology makes the devices that can be used become
cheaper, easier to use, more accessible and enables the

www.fizjoterapiapolska.pl
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physiotherapist to monitor, even remotely, the therapeutic tasks
performed by the patient. Thanks to these technological advances,
the possibilities of conducting and continuing therapy at the pa-
tient's home increase [24, 30].

VR technology in physiotherapy offers great opportunities for
monitoring certain parameters of the patient. In some studies,
a three-dimensional limb motion tracking system is used with
a camera and appropriate software, but it is not a standard measu-
rement procedure. By obtaining information about the patient's
ability to perform specific motor tasks, it is possible to provide
appropriate feedback, motivating for further exercises or leading
to the correction of possible errors, adjust the level of difficulty of
the task to the patient's abilities, or obtain data on the progress and
improvement of the exercising parameters [6, 7, 9, 10]. In the fu-
ture, thanks to increased awareness and further technological ad-
vances, exercises using VR can be an important element of
a healthy, active lifestyle [31].

Virtual reality includes many forms that can be adapted to the pa-
tient's needs. These include two-dimensional forms, in which the
image is displayed on the monitor screen, and three-dimensional
forms, which provide depth to the image and increase immersion
- the feeling of identifying with the game and plunging into virtu-
al reality. VR technology is a rapidly growing field in the video
game industry. One of the novelties is the immersion cave, which
aims to enrich the virtual reality experience with the possibility of
walking and running in the designated zone.

There is still no research on the basis of which it is possible to
unequivocally determine whether physiotherapy with the use of
VR should be the main component of therapeutic treatment or on-
ly its complement.

Attention should also be paid to the correct implementation of
exercises with the use of virtual reality, especially if they are per-
formed at home, without the direct supervision of a physiothera-
pist. In order to improve the course of therapy with the use of
virtual reality, it is necessary to consider how to effectively intro-
duce the element of patient supervision [32].

Another issue that requires research is the phenomenon known as
virtual disease "cybersickness". It is a disease with symptoms si-
milar to motion sickness and is caused by conflicting information
perceived by the various senses. The list of side effects includes
headache, seizures, nausea, fatigue, drowsiness, confusion, apa-
thy, and dizziness [9, 33]. It was assumed that this discase may
occur mainly in people with postural instability, but research has
shown that any user of virtual reality may be at risk of its occur-
rence [34]. Ways to prevent cybersickness include proper calibra-
tion of the VR system, use of a more natural user interface (UI),
use of touch interfaces, and appropriate dosing of the duration of
VR physical therapy. An important factor supporting the course of
therapy with the use of VR is increasing the sense of immersion in
relation to the virtual world, which, according to research, is in-
versely proportional to the chance of cybersickness [9, 35, 36]. In
the longer term, it is necessary to conduct reliable studies on the
occurrence of undesirable ailments as a result of the use of VR in
children.

It is worth emphasizing the importance of using VR technology in
the case of telerehabilitation. The patient can remotely execute
the therapist's instructions, adjusting the program to individual
needs. Telerehabilitation relieves the patient financially and
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eliminates the problem of transport to medical facility. It
allows for a smooth transition between institutionalized care
and full independence in a amiliar environment, as well as greater
involvement of the patient and his family in the rehabilitation pro-
cess. This form of treatment also allows patients to work in a gro-
up and compete with other patients with similar disabilities [37].
Follow-up studies to document the durability of the therapeutic
effects and possible side effects may be a suggestion for further
research. Currently, there are major shortcomings in long-term
studies in the field of VR physical therapy. In addition, there are
no clear guidelines as to whether this method is to be the leading
form of physiotherapy in a given condition, or a complementary
tool in the rehabilitation program. In the analyzed studies, the
length of the sessions and the length of the therapeutic cycles dif-
fered significantly. On this basis, it is impossible to determine how
long a therapeutic session should last and how many sessions sho-
uld be included in the cycle to obtain the desired effect.

An issue worth considering is also the influence of the selection of
a specific VR device on the effectiveness of therapy. Research
shows differences in therapeutic progress resulting from the use of
devices from different companies and the importance of the ap-
propriate selection of the device in relation to the specificity of
a given movement [38, 39].

Conclusions

In summary, the results of the analyzed studies indicate that
the use of VR technology can have a number of advantages
such as: feedback on the movement performed by the patient,
adjusting the device to the individual needs of the patient,
attractive audiovisual setting, providing new stimuli,
increasing the general interest and involvement of the patient
in the therapy. The results obtained in the research included in
this paper suggest that VR technologies may constitute the
basis or element of effective physiotherapy in pediatric
patients with cerebral palsy, Down syndrome, developmental
dyspraxia, risk of developmental dyspraxia, patients after
burns, juvenile idiopathic arthritis and ADHD. The promising
results of the above studies indicate the need to develop
guidelines regarding the form, methods and frequency of using
VR technology in children's physiotherapy.
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