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Poczuj sie bezpiecznie

INTER Fizjoterapeuci
Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medyczne;.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktéry zapewni Ci:

= ochrone finansowg na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta
— NOWE UBEZPIECZENIE OBOWIAZKOWE OC

— Ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego

— ochrone finansowg zwigzang z naruszeniem praw pacjenta

— odszkodowanie w przypadku nieszczesliwego wypadku
— profesjonalng pomoc radcow prawnych i zwrot kosztow

obstugi prawne;

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutdw tak, aby najsku-
teczniej chronic¢ i wspierac Ciebie oraz Twoich pacjentow.

» Skontaktiuj sie ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.

Al. Jerozolimskie 142 B @
02-305 Warszawa E I!' l! I

www.interpolska.pl UBEZPIECZENIA
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‘ksiazki poswiecone fizjoterapii
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Physiotherapeutic procedure
in a patient after the first
artificial heart implantation

in Peland - SynCardia

Total Artificial Heart (TAH] (
Postepowanie

fizjoterapeutyozne C
u pacjenta po pierwszej

w Polsce implantacji
sztucznego serca — SynCardia
‘Total Artificial Heart
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B.A.D. - Boundaries Are Dumb - the first Polish clothing brand
dedicated primarily to all amputees but also to all open-minded
people who do not recognise the limitations in their lives. In order
to meet the expectations of our clients, we are creating the
highest quality products with special reinforcements and systems
to facilitate the removal. Stylish and comfortable - our modern,
minimalist design emphasises the versatility of B.A.D.
All products are made in Poland from first-class cotton because
customer satisfaction is crucial to our brand. Say “Ne” to
limitations and answer the question, “Are you ready to be
B.A.D.””

DESIGNED FOR PEOPLE
WHO CAN’T RESPECT
BOUNDARIES

MEN’S FABRIC TROUSERS
FOR RIGHT AND LEFT-SIDED
FEMORAL PROSTHESIS USERS

Comfortable fabric trousers that look ordinary on the
surface. However, thanks to the use of a zipper
placed under the flap on the outside of the left or right
leg will allow you to unfasten and freely adjust the
prosthetics without having to remove your pants

They are fitted with an elastic waistband supported by
string to tie. The product is made of high-quality fabric
with the addition of elastane, which improves the comfort
of use.

There is a short zipper on the left leg in the inner seam at
thigh level, allowing easy access to the valve.

An additional improvement is a reinforcement in the
area of the bend in the knee and on the back of the pants,
the place that wears off more quickly from sitting.

S ©

bad_clth_ BAD - Boundaries Are Dumb

www.instagram.com/bad_clth_/ www.fb.com/BoundariesAreDumb

www.bad-clth.com



Pomoc w optymalizacji procesu

: 19
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z uwzglednieniem zachowania zas?eicjalnym
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Pacjentdw zg kazonych
Wirusem SARS-CoV-9
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ROZNE OKRESY CHOROBY | ZDROWIENIA

REDAKCIA NAUKOWA
Dariusz Biatoszewski
Krzysztor Klukowski

Iwona Sarzyﬁska-Di‘usosz
Jan Szczegielniak
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Wybrane zagadnienj
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The 2nd \

International Conference On Multidiscipline Education

Empowering Minds: Navigating the Future of Education

Keynote Speakers Opening Remarks

H. Herman Suherman, $.T. M.AP.

Regent of Cianjur
Indonesia

Prof. Kerry J. Kennedy

The Then Hong Kong Institute of Education
Hongkong

Deden Nasihin, 3.508.1, MXP
Deputy Chairman of DPRD
Cianjur, Indonesia

Prof. Madya Ts. Dr. Arumugam Raman

Universiti Utara Malaysia
Malaysia

Prof. Dr. H. Dwidja Priyatno, SH., MH., Sp.N

Rector of Suryakancana University
Cianjur

Prof. George Arief D Liem
Nanyang Technological University
Singapore

Dr. H. Munawar Rois, M.Pd

Dean of Faculty Of Education Teacher Training
Suryakancana University Cianjur

Dr. Erick Burhaein, M.Pd., AlF0

Universitas Ma'arif Nahdlatul Ulama Kebumen

Indonesia Publication Options

- International Journal of Learning

Teaching and Educational Research (Scopus Q3)
Sub Theme - Hong Kong Journal of Social Sciences (Scopus Q4 dan WQOS)
- Blended Learning - International Journal of Disabilitas and Health Sciences
- Curiccula (Scopus Q4)
- Early Childhood Education - Polish Journal of Physiotherapy (Scopus Q4)
- Educational Leadership - The International Society for Technology Educational
- Educational Psychology and Sciences (ISTES)
- Education Programs and Teaching (Proceedings are indexed in Scopus)
- Foreign Languages Education - Al-Ishlah : Jurnal Pendidikan (Terindeks SINTA 2)
- Health 5 - Edu Sportivo: Indonesian Journal of Physical Education
- Health Education (Terindeks SINTA 2)
- Higher Education - Journal Elemen (Terindeks SINTA 2)

- Innovative Methodologies in Learning

P RAMaraTor QUanititive FacanrcH - Journal Sport Area (Terindeks SINTA 2)
- Learning Environments

- Journal Teori dan Aplikasi Matematika (Terindeks SINTA 2)
- Methodology of Sport and History of Physical Culture

and Sport Conference Registration Fees

- Multimedia in Digital Learning

- Physical Activity and Health

- thsical Educa{ion @ General Participants 50 K

- Public Health Host Student Presenters 400 K Bank Mandiri BNI BRI

- Sport Sciences General Presenters S00 K | 1820006898530 0622468257 | 010501070965501

- Teaching and Assessment
- Teaching Disability

- Virtual and Augmented Reality Learning Environments
Important Dates

a.n D. Nurfajrin Ningsih

18 March 2023 - 30 May 2023 1 June 2023 - 20 July 2023 1 - 20 July 2023 20 July 2023 - 2 August 2023 27 July 2023 - 2 August 2023 5 August 2023  September - December 2023
Abstract Arrangement Full Paper Acceptance Payment Due Full Paper Review Anouncement of Full Paper Conference Day Full Paper Publication
Acceptanced

Contact Person @ +62 877-7879-4797 Rani Sugiarni

Organized by:

Faculty of Education Teacher Training
Suryakancana University Cianjur, Indonesia

JI. Pasir Gede Raya, Bojongherang, Cianjur, Indonesia
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Wysoka jakkos¢ materiatow
- oddychajace siatki i naturalne skory
Dostosowujq sie do stopy,
utrzymujq je w suchosci

i zapobiegajq przegrzewaniu

/—\ Zwiekszona
szerokosc i gtebokos¢

w obrebie palcéow
i przodostopia
Minimalizuje ucisk

i zapobiega urazom

Ochronna przestrzen
Trzy _ Zwickszona na palce - brak szwow
rozmiary Podwyzszona przestrzen w rejonie przodostopia
szerokosci tegosc na palce Minimalizuje mozliwos¢ zranieri

WSKAZANIA

- haluksy - wktadki specjalistyczne - palce miotkowate, szponiaste - cukrzyca (stopa cukrzycowa) - reumatoidalne zapalenie stawow
- béle piety i podeszwy stopy (zapalenie rozciegna podeszwowego - ostroga pietowa) - ptaskostopie (stopa poprzecznie ptaska)
- bole plecéw « wysokie podbicie « praca stojaca - nerwiak Mortona - obrzek limfatyczny - opatrunki - ortezy i bandaze - obrzeki

- modzele - protezy - odciski - urazy wplywajace na Sciegna, miesnie i kosci (np. Sciegno Achillesa) - wrastajace paznokcie

AKALMED

lwona FPenz, Poznard

ul. Wilczak 3

61-623 Poznan

tel. 61 828 06 86

fax.61 828 06 87

kom. 601 640 223,601 647 877
e-mail: kalmed@kalmed.com.pl
www.kalmed.com.pl




26. Sympozjum Sekcji Rehabilitacjil ¥ .
Kardiologiczne; i Fizjologii Wysitku = <

Polskiego Towarzystwa Kardiologicznego

11-13 maja 2023, Wista, Hotel STOK

www.rehabilitacja2023ptk.pl

Rehabilitacja kardiologiczna i fizjologia wysilku — zapraszamy do rejestracji na wyjatkowa konferencj¢ w Wisle

W dniach 11-13 maja w Hotelu Stok Wisle odbedzie si¢ wyjatkowe i interdyscypliname spotkanie specjalistow z calej Polski — 26. Sympozjum Sekeji

Rehabilitacji Kardiologicznej i Fizjologii Wysitku Polskiego Towarzystwa Kardiologicznego. Serdecznie zapraszamy do rejestracji.
26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysitku Polskiego Towarzystwa Kardiologicznego to coroczne spotkanie specjalistow, zajmujacych si¢ rehabilita-
cja kardiologiczna, prewencja chorob uktadu krazenia i innymi formami aktywnosci fizycznej, ktéra ma prowadzi¢ do poprawy stanu naszego zdrowia.

Ta trzydniowa konferencja przeznaczona jest dla lekarzy kardiologdw, specjalistow rehabilitacji medycznej oraz innych specjalnosci, ktorzy w swojej co-
dziennej praktyce zajmuja si¢ rehabilitacja i fizjologia wysitku, ale takze dla fizjoterapeutow, pielegniarek, technikéw i przedstawicieli innych zawodow medycznych, zainteresowa-
nych tematyka spotkania, oraz studentow.

Jakie tematy zostana poruszone podczas konferencji?

26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysitku to konferencja, na ktora zaproszeni zostali wybitni specjalisci z dziedziny kardiologii i nie
tylko. Podczas wydarzenia wygloszonych zostanie prawie 100 wyktadow merytorycznych w ciggu az 20 sesji. Uczestnicy beda mieli rowniez szans¢ na udzial w sesjach przypadkow kli-
nicznych, intensywnych warsztatach, a takze panelach dyskusyjnych. To wydarzenie cechujace si¢ duza interdyscyplinarno$cia, dlatego z pewnoscia kazdy znajdzie co$ dla siebie.

Podczas wydarzenia kompleksowo pochylimy si¢ nad dziedzing rehabilitacji kardiologicznej i fizjologii wysitku. Wérod tematéw wiodacych znajduja sie:
rehabilitacja w dobie pandemii i po pandemii COVID-19;
telerehebilitacja i rehabilitacja hybrydowa;
rehabilitacja kardiologiczna w specyficznych grupach pacjentow;
¢ programy KOS-zawat i KONS;
nowe standardy ESC, PTK i SRKiFW;

« Testy wysitkowe i testy spiroergometryczne

* monitorowanie wysitku fizycznego;

* prewencja pierwotna i wtrna chorob sercowo-naczyniowych;

« farmakoterapia pacjentow rehabilitowanych kardiologicznie i nie tylko;
 sport i aktywnos$¢ sportowa w kardiologii;

« czynniki ryzyka chorob uktadu krazenia.

Program merytoryczny wydarzenia jest niezwykle bogaty i angazujacy. Warto podkresli¢ takze, iz na konferencji pojawia si¢ specjalne sesje wyktadoéw pro-
wadzone przez zaproszone sekcje i asocjacje Polskiego Towarzystwa Kardiologicznego, m.in. Sekcje¢ Kardiologii Sportowej, Asocjacje Niewydolnosci Serca, Asocjacje Elektrokar-
diologii Nieinwazyjnej i Telemedycyny, Sekcje Pielegniarstwa Kardiologicznego i Pokrewnych Zawodow Medycznych, ,.Klub 307, Sekcje Farmakoterapii Sercowo-Naczyniowej,
Sekeje Prewenciji i Epidemiologii, a takze Polskie Towarzystwo Medycyny Sportowe;.

)

.

)

w»Pandemia wymusila na nas zmiane¢ paradygmatu rehabilitacji kardiologicznej”

Organizatorami wydarzenia sa wydawnictwo naukowe Evereth Publishing oraz Sekcja Rehabilitacji Kardiologicznej i Fizjologii Wysitku Polskiego Towa-
rzystwa Kardiologicznego (SRKiFW). Przewodniczaca Komitetu Naukowego jest prof. dr hab. n. med. Malgorzata Kurpesa, Wiceprzewodniczacymi — prof. dr hab. n. med. Anna
Jagier, dr hab. n. med. Dominika Szalewska, a Komitetu Organizacyjnego — dr n. med. Bartosz Szafran.

Dr n. med. Agnieszka Mawlichanow, Przewodniczaca SRKiFW, podkresla, iz ostatnie Sympozjum miato miejsce w 2019 r. w Wisle. W tym czasie udato si¢

zorganizowa¢ wydarzenie w formule online, jednak zdaniem Przewodniczacej obecnie ,,wszyscy spragnieni jesteSmy spotkania osobistego, wymiany do$wiadczen i bezposrednich
rozmoéw, nie tylko na sali wyktadowej, ale i w kuluarach”.
— Cztery lata w sporcie to pelna olimpiada, a w naszej dziedzinie kardiologii mozna powiedzie¢ — cata wiecznosé. Pandemia wymusita na nas zmiane paradygmatu rehabilitacyi
kardiologicznej, miedzy innymi stworzyta pole dla rozwoju modelu hybrydowego i monitorowanego telemedycznie. W tym czasie ukazato sig wiele waznych dokumentow, stworzo-
nych przez polskie i europejskie towarzystwa kardiologiczne, dotyczqce rehabilitacji, prewencji i aktywnosci fizycznej. Dynamicznie w naszym kraju rozwija sie tez program KOS-
zawat, przynoszqcy liczne korzysci, ale tez budzqcy kontrowersje. O tym wszystkim i jeszcze wielu innych sprawach pragniemy podyskutowac w czasie naszego majowego spotkania
— zapowiedziata dr Mawlichanow.

Rejestracja na 26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysitku mozliwa jest na stronie internetowej konferencji rehabilitacja-
2023ptk.pl/rejestracja/. Informacje na temat optaty zjazdowej 1 wydarzen towarzyszacych znajduja si¢ tutaj: rehabilitacja2023ptk.pl/oplata-konferencyjna/.

Informujemy jednoczesnie, iz liczba miejsc na konferencji jest ograniczona, dlatego warto zarejestrowac si¢ juz dzisiaj.
Serdecznie zapraszamy do Hotelu Stok w Wisle!




Dotlacz do najstarszego polskiego
towarzystwa naukowego
Zrzeszajacego fizjoterapeutow.

Polskie Towarzystwo Fizjoterapii
od 1962 roku jako sekcja PTWzK

od 1987 roku jako samodzielne stowarzyszenie

e czlonek WCPT 1967-2019
czloneK ER-WCPT 1998-2019

projektodawca ustawy o zawodzie

L
" : joterapeuty (lipiec 2014)
Pracujemy w:
15 oddziatach wojewddzkich

10 sekcjach tematycznych

WWW/f'/jotera/ﬁ/a.org.pl

Deklaracja czlonkgwska dostepna jest w zakladce w/mgnu strony
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Knee stability training exercise versus Biodex
balance training on dynamic balance indices in
individuals with knee osteoarthritis: A Randomized
clinical trial

Wptyw treningu stabilnosci stawu kolanowego w porownaniu z treningiem rownowagi Biodex na
dynamiczne wskazniki rownowagi u 0sob z chorobg zwyrodnieniowg stawu kolanowego:
randomizowane badanie kliniczne

Yomna F. Ahmed!(ABDEF) Marian M. Shafeek?A.C.D.EF) Sarah S. Abdelaziz3(B.C.EF),
Karim Ghuiba*5(B.C.0.F) Maha G. Ibrahim*(A.B.D.EF)

Department of Physical Therapy for Basic Sciences, Faculty of Physical Therapy, Modern University for Technology and Information, Cairo, Egypt
2Department of Physical Therapy for Pediatrics and its Surgery, Faculty of Physical Therapy, Modern University for Technology and Information, Cairo, Egypt
3Department of Physical Therapy for Surgery, Faculty of Physical Therapy, Modern University for Technology and Information, Cairo, Egypt

4Department of Physical Therapy for Musculoskeletal Disorders and its Surgery, Faculty of Physical Therapy, Cairo University, Egypt

5Department of Physical Therapy for Orthopedic, Faculty of Physical Therapy, Galala University, Egypt

Abstract

Objective. To compare the impacts of Knee stability training exercise versus Biodex balance training on dynamic balance
indices in individuals suffering from knee osteoarthritis. Methods. This randomized, double-blind, pre-post measurement
study included forty patients aged 45 to 65 with knee osteoarthritis. They were classified into 2 groups at random: group
A (n = 20), which received knee stability training plus strengthening exercise, and group B (n = 20), which received Biodex
balance training plus strengthening exercise. The Biodex Balance System and Visual Analog Scale were utilized to quantify
dynamic balance indices as well as pain intensity at baseline and four weeks following therapy. Results. Statistically
significant differences were reported in the overall stability index (OASI), anterior-posterior stability index (APSI), medial-
lateral stability indices (MLSI), and Visual Analogue Scale (VAS) values before and after treatment for group A (p < 0.05) as
well as before and after treatment for group B (p < 0.05). Statistically significant differences were reported among the two
groups (A & B) regarding the post-treatment values of the OASI, APSI, MLSI, and VAS (p < 0.05). Conclusion. Improvement
in all dynamic balance indices and pain was reported after knee stability training exercises and after Biodex balance
training, with greater improvement after Biodex balance training.

Keywords
knee osteoarthritis, Biodex Balance System, knee stability training, dynamic balance indices, pain intensity

Streszczenie

Cel. Poréwnanie wptywu treningu stabilnosci stawu kolanowego i treningu réwnowagi Biodex na dynamiczne wskazniki
réwnowagi u 0sé6b cierpiacych na chorobe zwyrodnieniowa stawu kolanowego. Metody. Niniejsze randomizowane
badanie z podwojnie $lepa préba z pomiarami wykonywanymi przed i po interwencji obejmowato czterdziestu pacjentow
w wieku od 45 do 65 lat z chorobg zwyrodnieniowa stawu kolanowego. Pacjenci zostali losowo podzieleni na 2 grupy:
grupa A (n = 20), ktéra realizowata trening stabilizujacy kolano i wykonywata ¢wiczenia wzmacniajace, oraz grupa B (n =
20), ktora realizowata trening réwnowagi Biodex i wykonywata éwiczenia wzmacniajgce. System réwnowagi Biodex i
wizualna skala analogowa zostaty wykorzystane do iloSciowego okreslenia dynamicznych wskaznikéw rdwnowagi, jak
réwniez natezenia bélu na poczatku interwencji i cztery tygodnie po jej zakonczeniu. Wyniki. Statystycznie istotne réznice
odnotowano w og6lnym wskazniku stabilnosci (OASI), wskazniku stabilnoSci przednio-tylnej (APSI), wskaznikach
stabilnosci przysrodkowo-bocznej (MLSI) i wartos$ciach wizualnej skali analogowej (VAS) przed i po interwencji dla grupy
A (p < 0,05) oraz przed i po interwencji dla grupy B (p < 0,05). Zgtoszono statystycznie istotne r6znice miedzy dwiema
grupami (A i B) w odniesieniu do wartosci OASI, APSI, MLSI i VAS po interwencji (p < 0,05). Wniosek. Poprawe wszystkich
dynamicznych wskaznikdw réwnowagi oraz poprawe w zakresie b6lu odnotowano po ¢wiczeniach stabilizacyjnych stawu
kolanowego i po treningu réwnowagi Biodex, z wieksza poprawa po treningu réwnowagi Biodex.

Stowa kluczowe

choroba zwyrodnieniowa stawu kolanowego, Biodex Balance System, trening stabilizacji stawu kolanowego, dynamiczne
wskazniki rownowagi, intensywno$¢ bélu

164 doi.org/10.56984/8ZG07B6E6 www.fizjoterapiapolska.pl



Introduction

Knee osteoarthritis (OA) is one of the main causes of disabili-
ty worldwide, as it is considered a prevalent and debilitating
disorder [1]. Patients with knee OA may have impaired balan-
ce due to weaker muscles and impaired joint position sense
[2]. Walking, sitting to standing, going up and down stairs,
and dealing with pain are all made more difficult by these
physical impairments than they would be in normal people of
the same age [3-5].

Regular physiotherapy sessions, including those focused on a
range of motion, stretching, and strengthening exercises in
addition to endurance training, have been shown decrease pa-
tients pain and enhance their functional performance in prior
studies [6-8].

Recent studies, however, have shown that patients' balance as
well as functional performance can be enhanced by the use of
activities that stimulate the sensory systems. These studies ha-
ve compared groups that received balance training (i.e., the
study groups) to groups that did not [9—11]. Balance training
may enable individuals to acquire adequate motor abilities to
cope with potential knee-destabilizing forces which might be
experienced throughout daily activities [12—13]. This is why
balance exercises and programs targeting the sensory-motor
system are included in rehabilitation programs for those suffe-
ring from knee OA.

By using the Biodex Balance System, the patients can test and
train their balance and enhance their neuromuscular control,
as it has a platform with adjustable stability settings. Proprio-
ceptive training as well as balancing exercises employing the
Biodex stability device have been shown to increase elderly
people's standing balance and mobility while decreasing their
risk of falling, according to the available literature [14].

The study aimed to compare the impacts of Knee stability tra-
ining exercise versus Biodex balance training on dynamic ba-
lance indices in individuals with knee osteoarthritis to obtain
the best treatment results.

Methods

Study Design

A randomized, double-blind, pre- and post-experimental de-
sign was conducted between January and February 2023 at
the Faculty of Physical Therapy, Modern University for Tech-
nology and Information (MTTI), Cairo, Egypt.

Participants

Forty Participants suffering from knee OA of both genders,
aged 45 to 65 years old, included in this study. They were re-
ferred by their orthopedic physician, and they confirmed their
diagnosis as bilateral knee OA by both physical examination
and X-ray images. Participants were selected and enrolled in-
to the study according to the criteria performed by Kellgren &
Lawrence class (II), pain around the knee, and limitation of
ROM within the past 6 months [15]. Participants who under-
went assessment were excluded from the study if they had:
demonstrated any other types of arthritis, swelling around the
knee, used of oral or intra-articular corticosteroids (currently
or within 6 months), taken physiotherapy treatment for knee
OA within 6 months prior to inclusion, uncontrolled hyper-
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tension, serious cardiovascular problems, a patient with body
mass index (BMI) greater than 30, a history of non-steroidal
anti-inflammatory drugs (NSAIDs) or consumption of symp-
tom-oriented slow-acting drugs for OA (e.g., hyaluronic acid
or diacerein) a month prior to the assessment date, as well as a
diseases that might impact balance [16].

Randomization

A simple drawing of lots (A or B) determined whether partici-
pants would get knee stability training plus strengthening exerci-
se (group A) or Biodex Balance Training plus strengthening
exercise (group B) during the randomization phase. The rando-
mization approach was carried out with the use of software (Mi-
crosoft Excel 2010), that generated a table of numbers that were
selected at random and that each represented one of the two gro-
ups (A or B). To select which will be in group A or group B, a
researcher performed the drawing procedures without telling
participants or evaluators. As a result, blinding of the treatment
allocation was used for both patients and the evaluators.

Ethical considerations

The Research Ethics Committee of the Physical Therapy, MTI
University, Cairo, Egypt, has given its approval to this study
(REC/2111/MTI.PT/2301242). Before beginning the examina-
tion, all patients were required to read and sign consent forms
after reading an explanation of the experimental methods.

Outcome measures

Dynamic balance evaluated by the Biodex Balance System was
considered the primary outcome measure in patients with knee
OA, whereas secondary outcomes were pain severity, which
was assessed by the Visual Analog Scale (VAS). Measurements
for all participants were made before treatment and after 4 we-
eks (12 sessions) of interventions. Each participant was infor-
med of all test steps prior to apply it. The same location as well
as the same conditions were used for each test, and each test
was conducted by the same investigator.

Dynamic balance assessment was evaluated utilizing the Bio-
dex Balance System (Biodex Medical Systems Inc., Shirley,
NY, USA, serial no: 13020193). The postural stability test,
whose reliability and validity in assessing dynamic balance has
been established [17, 18], involved regulating the Biodex plat-
form's tilting angle and yielded scores for stability indices such
as the anteroposterior (APSI), mediolateral (MLSI), as well as
the overall (OSI). An imbalance exists when these indices keep
on increasing, as this indicates significant sway [19]. Before
starting the test procedures, all patients were provided with an
extensive description of the testing procedures to become fa-
miliar with the test; also, three test trials were allowed before
recording the assessment. The test was performed for all pa-
tients with the following parameters: test duration of 20 se-
conds, stability level of 8, stance on two patients' legs, and test
with eyes closed.

Pain severity assessment was done for all patients by utilizing
the VAS that utilize a ten cm line with the numbers 0 indicating
no pain while 10 indicating the worst pain. Participants were
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Enrollment

Exclude (n = 10):
* Did not met the criteria (n = 2)

* Do not follow the procedure (n = 8)

Randomization (n = 40)

Allocation

Group A (control group)
(n =20: 12 females and 8 males) was received
knee stability training and and strenghten
exercise

Group B (study group)
(n =20: 13 females and 7 males) was received
Biodex balance training and strenghten
exercise

Group A (n =20)
complete the analysis

Figure 1. Patients’ flow chart

asked to putdown a mark on the line to explain how much pa-
in they had. The reliability and validity of the VAS were pre-
viously assured [20].

Interventions

Patients in both groups (A and B) received the same streng-
thening exercise, which consisted of isometric quadriceps
exercise that was performed in 10 repetitions of 6 seconds of
contractions each and two seconds of rest periods [16]. In ad-
dition, participants in group A received knee stability training
exercises, while participants in group B received Biodex Ba-
lance training exercises. All participants in both groups atten-
ded three sessions a week (a total of 12 sessions during the
program's duration).

For group A, the participants received knee stability training.
The exercises included single-leg standing, the participants
stand with one foot close to a backing for stability, while bent
the other knee for 3 second, then the procedures repeated for
the other leg [16]. The next exercise involved 30 repetitions of
stepping forward, backward, and sideways for each limb [16].

The following exercise was heel-to-toe walking in tandem,
the participants standing in upright posture with extend arms
outside body, while Keep their eyes on the horizon. The parti-
cipants walking by placing one foot directly in front of the
other. After 8 steps forward, step backwards and return to the
starting position [16]. The last exercises were training on a
balancing board which start by standing on the balance board
with both feet distance apart while keeping posture upright
then shift weight on balancing board without touching the
ground by the edges of the board with arms in front of the bo-
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Group B (n =20)
complete the analysis

dy. Maintain this position for 30 seconds. The board should
then be gently tilted forward until it reaches the ground, then
tilt backward until it reaches ground, that lasts 30 seconds.
After return to standing position, tilt the board slowly to the
left side and then to the right side and spend 30 seconds tilting
side to side [21]. Each session lasted between 20 and 30 minu-
tes [16].

For group B, the participants performed Biodex Balance tra-
ining. Each exercise in the postural stability training modes la-
sts 15 minutes, for a total of 30 minutes. Markers can be placed
anywhere on the grid in the postural stability training mode to
highlight different types of motion. The patient's goal during
therapy sessions was to move the cursor onto the highlighted
areas on the screen. In stability levels 8 through 12, patients fi-
nished their training.

Sample size

The G*Power software was used to calculate the sample size
(version 3.1.9.2) based on the data of a pilot research con-
ducted on ten patients, and it was estimated that the appro-
priate sample size was 20 cases in each group. In the
computations, o = 0.05, B = 0.2, effect size = 0.34, and alloca-
tion ratio N2/N1 = 1 were employed.

Data analysis

The statistical analysis was conducted in Windows Version 23
of the Statistical Program for the Social Sciences (SPSS, Inc.,
Chicago, IL, USA) (SPSS, Inc., Chicago, IL, USA). The gen-
der distribution was established using the Chi-square test. All
of the study's data were reported employing means and stan-
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dard deviations. To compare subject characteristics among
groups, an unpaired t-test was carried out. The Shapiro-Wilk
test was performed to ensure that the data followed a normal
distribution. Levene's test for homogeneity of variances was
carried out to investigate the homogeneity between groups.
Across groups, we used an unpaired t-test to compare study
variables, whereas within every group (both pre- and post-tre-
atment), we used a paired t-test. Each test performed in this

Table 1. Participant demographic data in both groups
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investigation at a p-value of 0.05 was deemed statistically si-
gnificant.

Results

Participant demographic data

Non-significant differences were reported between the two
groups regarding age, weight, height, and BMI (p > 0.05) (Ta-
ble 1).

Control group (A) Study group (B) t-value
Mean = SD Mean £ SD
Age [years] 51.7+6.6 51.85+6.39 0.07 0.942
Weight [kg] 759+ 11.7 73.5+10.1 0.71 0.484
Height [m] 1.7+0.1 1.67 £0.09 0.68 0.499
BMI [kg/m?] 26.37 £2.38 26.2+2.72 0.21 0.837

SD: standard deviation; t-value: unpaired test value,; p-value: probability value

Gender distribution
No significant difference regarding gender distribution were

Table 2. Gender distribution in both groups

been reported between the two groups (A and B) (p > 0.05)
(Table 2).

Control group (A) Study group (B) X2-value p-value
Females 12 (60%) 13 (65%)
0.035 0.801
Males 8 (40%) 7 (35%)

X2: chi squared value; p-value: probability value

Measured variables

In-between groups comparison (Pre- treatment)

No statistically significant differences existed in the OASI,
APSI, as well as MLSI values pre-treatment between the two
groups (p > 0.05).

Within group A comparison

Comparing VAS, OASI, APSI, and MLSI values before and
after treatment for group A revealed statistically significant
differences in all these variables (p < 0.05). (Table 3).

Within group B comparison

Comparing VAS, OASI, APSI, and MLSI values before and
after treatment for group B revealed statistically significant dif-
ferences in all these variables (p < 0.05). (Table 3).

In-between groups comparison (Post- treatment)

Comparing the VAS, OASI, APSI, as well as MLSI values
after treatment in Groups A and B, revealed statistically si-
gnificant differences in all these variables (p < 0.05) (Ta-
ble 3).

Table 3. Comparison of VAS, OASI, APSI and MLSI for the two groups

Control group (A)

Mean * SD
Pre- treatment 7.1 +£0.85
5 + 1.
VAS Post- treatment 475+1.12
% of improvement 33.09%
p-value 0.0001*
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Study group (B) p-value % of improvement
Mean = SD
6.65+0.67 0.072 -
3.65+0.61 0.0001* 23.16%
45.11% - -
0.0001* - -
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Control group (A)

Mean * SD

Pre- treatment 2.92+0.37

OASI Post- treatment 2.52+0.35
% of improvement 14.38%
p-value 0.0001*

Pre- treatment 2.1+0.27

APSI Post- treatment 1.53+£0.22
% of improvement 27.14%
p-value 0.0001*

Pre- treatment 1.89+0.28

MLSI Post- treatment 1.39+£0.27
% of improvement 26.46%
p-value 0.0001*

Study group (B) p-value % of improvement
Mean £ SD
2.87 +£0.27 0.629 -
2.22+0.25 0.004* 11.9%
22.65% - -
0.0001* - -
1.92+0.26 0.262 -
1.19+£0.21 0.0001* 22.22%
38.02% - -
0.0001* - -
1.96+0.31 0.456 -
1.08 £0.29 0.001* 22.3%
43.37% - -
0.0001* - -

SD: Standard Deviation; % of improvement: Percentage of improvement; p-value: Probability value; *: Significant

Discussion

This study compared the effectiveness of training with the
Biodex balance system and knee stability exercises on dyna-
mic balance indices in patients with knee OA. Based on our
findings, both Biodex training and knee stability exercise pro-
grams appear to be beneficial for enhancing dynamic balance
indices as well as decreasing pain throughout movement; ho-
wever, Biodex training appears to have a more significant im-
pact.

Studies using the Biodex Balance System as an exercise tool
in patients with knee OA are extremely rare. Exercises using
the Biodex Balance System were lead to the enhancement of
dynamic balance, as suggested by the findings from our study
and the available literature, Jahanjoo et al. compared the re-
sults of physiotherapy combined with a quadriceps strengthe-
ning program to those of the former alone, and they found that
the Biodex group outperformed the former in terms of pain,
mobility, and fall risk [22].

Furthermore, our study was conceptually in agreement with
the findings demonstrated by Ince et al., who proved that ba-
lance and proprioception exercises using the Biodex balance
system and classical balance training result in improvement of
dynamic balance as well as pain in patients suffering from
knee OA; they also stated that there is a need for studies with
a bigger sample size to determine the impacts on physical
function as well as quality of life [16].

Additionally, Ahmed observed that all measured parameters
improved significantly in the balance exercise group, whereas
the conventional training group improved significantly only
on measures of pain perception, proprioception accuracy, mu-
scle torque, as well as functional disability, with no substantial
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difference on all balance measurements [23]. Jahantigh et al.,
however, observed no difference among them in terms of their
effect on static stability indices. More stability indices enhan-
ced in the strengthening training group in comparison with the
balance exercise group [24].

In addition, many studies have shown that patients suffering
from knee OA report less pain after engaging in balance exer-
cises and strengthening their quadriceps [25-29].

Patients with knee OA who participated in a ten-weeks training
program of dynamic balance training reported significant im-
provements in knee pain, physical function, as well as fear of
motion, but there was no difference in dynamic balance as me-
asured by the Community Balance and Mobility Scale, as no-
ted by Takacs et al [30].

In our study, we observed that knee stability exercises and Bio-
dex balance exercises, in addition to isometric quadriceps
strength, led to improvements in movement pain. Balancing
exercises aid in restoring sensorimotor function, which is har-
med in knee OA patients due to repetitive abrasion of the pro-
prioceptors found in the knee complex and cartilage [31].
Biodex balancing training, which is game like training, has be-
en demonstrated to enhance dynamic balance in patients suffe-
ring from knee OA by elevating dopamine levels and
encouraging more positive emotions, cognition, and motiva-
tion [32, 33]. These characteristics may help to explain why
the Biodex training group was more effective than the knee
stability training group across all dynamic indices as well as
pain.

Conclusion
From this study's results, we could conclude that both knee sta-
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bility training exercises and Biodex Balance Training improve Adres do korespondenciji / Corresponding author
the dynamic balance indices and decrease pain in patients suf-
fering from knee OA. Furthermore, Biodex Balance trainingis  Yomna F. Ahmed
recommended for better improvement than knee stability tra-

ining exercises in such cases. E-mail: monekareem@gmail.com
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