






















Rehabilitacja kardiologiczna i fizjologia wysiłku – zapraszamy do rejestracji  na wyjątkową konferencję w Wiśle

W dniach 11–13 maja w Hotelu Stok Wiśle odbędzie się wyjątkowe i interdyscyplinarne spotkanie specjalistów z całej Polski – 26. Sympozjum Sekcji 
Rehabilitacji Kardiologicznej i Fizjologii Wysiłku Polskiego Towarzystwa Kardiologicznego. Serdecznie zapraszamy do rejestracji.

26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysiłku Polskiego Towarzystwa Kardiologicznego to coroczne spotkanie specjalistów, zajmujących się rehabilita‐
cją kardiologiczną, prewencją chorób układu krążenia i innymi formami aktywności fizycznej, która ma prowadzić do poprawy stanu naszego zdrowia. 

Ta trzydniowa konferencja przeznaczona jest dla lekarzy kardiologów, specjalistów rehabilitacji medycznej oraz innych specjalności, którzy w swojej co‐
dziennej praktyce zajmują się rehabilitacją i fizjologią wysiłku, ale także dla fizjoterapeutów, pielęgniarek, techników i przedstawicieli innych zawodów medycznych, zainteresowa‐
nych tematyką spotkania, oraz studentów. 

Jakie tematy zostaną poruszone podczas konferencji? 
26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysiłku to konferencja, na którą zaproszeni zostali wybitni specjaliści z dziedziny kardiologii i nie 

tylko. Podczas wydarzenia wygłoszonych zostanie prawie 100 wykładów merytorycznych w ciągu aż 20 sesji. Uczestnicy będą mieli również szansę na udział w sesjach przypadków kli‐
nicznych, intensywnych warsztatach, a także panelach dyskusyjnych. To wydarzenie cechujące się dużą interdyscyplinarnością, dlatego z pewnością każdy znajdzie coś dla siebie. 

Podczas wydarzenia kompleksowo pochylimy się nad dziedziną rehabilitacji kardiologicznej i fizjologii wysiłku. Wśród tematów wiodących znajdują się:
• rehabilitacja w dobie pandemii i po pandemii COVID­19;
• telerehebilitacja i rehabilitacja hybrydowa;
• rehabilitacja kardiologiczna w specyficznych grupach pacjentów;
• programy KOS­zawał i KONS;
• nowe standardy ESC, PTK  i SRKiFW;
• Testy wysiłkowe i testy spiroergometryczne
• monitorowanie wysiłku fizycznego;
• prewencja pierwotna i wtórna chorób sercowo­naczyniowych;
• farmakoterapia pacjentów rehabilitowanych kardiologicznie i nie tylko;
• sport i aktywność sportowa w kardiologii;
• czynniki ryzyka chorób układu krążenia.

Program merytoryczny wydarzenia jest niezwykle bogaty i angażujący. Warto podkreślić także, iż na konferencji pojawią się specjalne sesje wykładów pro‐
wadzone przez zaproszone sekcje i asocjacje Polskiego Towarzystwa Kardiologicznego, m.in. Sekcję Kardiologii Sportowej, Asocjację Niewydolności Serca, Asocjację Elektrokar‐
diologii Nieinwazyjnej i Telemedycyny, Sekcję Pielęgniarstwa Kardiologicznego i Pokrewnych Zawodów Medycznych, „Klub 30”,  Sekcję Farmakoterapii Sercowo­Naczyniowej, 
Sekcję Prewencji i Epidemiologii, a także Polskie Towarzystwo Medycyny Sportowej. 

„Pandemia wymusiła na nas zmianę paradygmatu rehabilitacji kardiologicznej”
Organizatorami wydarzenia są wydawnictwo naukowe Evereth Publishing oraz Sekcja Rehabilitacji Kardiologicznej i Fizjologii Wysiłku Polskiego Towa‐

rzystwa Kardiologicznego (SRKiFW). Przewodniczącą Komitetu Naukowego jest prof. dr hab. n. med. Małgorzata Kurpesa, Wiceprzewodniczącymi – 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 Mawlichanów, Przewodnicząca SRKiFW, podkreśla, iż ostatnie Sympozjum miało miejsce w 2019 r. w Wiśle. W tym czasie udało się 
zorganizować wydarzenie w formule online, jednak zdaniem Przewodniczącej obecnie „wszyscy spragnieni jesteśmy spotkania osobistego, wymiany doświadczeń i bezpośrednich 
rozmów, nie tylko na sali wykładowej, ale i w kuluarach”.
– Cztery lata w sporcie to pełna olimpiada, a w naszej dziedzinie kardiologii można powiedzieć – cała wieczność. Pandemia wymusiła na nas zmianę paradygmatu rehabilitacji 
kardiologicznej, między innymi stworzyła pole dla rozwoju modelu hybrydowego i monitorowanego telemedycznie. W tym czasie ukazało się wiele ważnych dokumentów, stworzo‐
nych przez polskie i europejskie towarzystwa kardiologiczne, dotyczące rehabilitacji, prewencji i aktywności fizycznej. Dynamicznie w naszym kraju rozwija się też program KOS­
zawał, przynoszący liczne korzyści, ale też budzący kontrowersje. O tym wszystkim i jeszcze wielu innych sprawach pragniemy podyskutować w czasie naszego majowego spotkania 
– zapowiedziała dr Mawlichanów. 

Rejestracja na 26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysiłku możliwa jest na stronie internetowej konferencji rehabilitacja‐
2023ptk.pl/rejestracja/. Informacje na temat opłaty zjazdowej i wydarzeń towarzyszących znajdują się tutaj:  rehabilitacja2023ptk.pl/oplata­konferencyjna/. 

Informujemy jednocześnie, iż liczba miejsc na konferencji jest ograniczona, dlatego warto zarejestrować się już dzisiaj. 
Serdecznie zapraszamy do Hotelu Stok w Wiśle! 
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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

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 classi[ied 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 
signi[icant 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 signi[icant 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. Porównanie wpływu treningu stabilności stawu kolanowego i treningu równowagi Biodex na dynamiczne wskaźniki 
równowagi u osób cierpiących na chorobę zwyrodnieniową stawu kolanowego. Metody. Niniejsze randomizowane 
badanie z podwójnie ślepą próbą z pomiarami wykonywanymi przed i po interwencji obejmowało czterdziestu pacjentów 
w wieku od 45 do 65 lat z chorobą zwyrodnieniową stawu kolanowego. Pacjenci zostali losowo podzieleni na 2 grupy: 
grupa A (n = 20), która realizowała trening stabilizujący kolano i wykonywała ćwiczenia wzmacniające, oraz grupa B (n = 
20), która realizowała trening równowagi Biodex i wykonywała ćwiczenia wzmacniające. System równowagi Biodex i 
wizualna skala analogowa zostały wykorzystane do ilościowego określenia dynamicznych wskaźników równowagi, jak 
również natężenia bólu na początku interwencji i cztery tygodnie po jej zakończeniu. Wyniki. Statystycznie istotne różnice 
odnotowano w ogólnym wskaźniku stabilności (OASI), wskaźniku stabilności przednio‑tylnej (APSI), wskaźnikach 
stabilności przyśrodkowo‑bocznej (MLSI) i wartościach 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). Zgłoszono statystycznie istotne różnice między dwiema 
grupami (A i B) w odniesieniu do wartości OASI, APSI, MLSI i VAS po interwencji (p < 0,05). Wniosek. Poprawę wszystkich 
dynamicznych wskaźników równowagi oraz poprawę w zakresie bólu odnotowano po ćwiczeniach stabilizacyjnych stawu 
kolanowego i po treningu równowagi Biodex, z większą poprawą po treningu równowagi Biodex.

Słowa kluczowe
choroba zwyrodnieniowa stawu kolanowego, Biodex Balance System, trening stabilizacji stawu kolanowego, dynamiczne 
wskaźniki równowagi, intensywność bólu
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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 knee­destabilizing forces which might be 
experienced throughout daily activities [12–13]. This is why 
balance exercises and programs targeting the sensory­motor 
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, double­blind, pre­ and post­experimental de‐
sign was conducted between January and February 2023 at 
the Faculty of Physical Therapy, Modern University for Tech‐
nology and Information (MTI), 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 X­ray 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 intra­articular corticosteroids (currently 
or within 6 months), taken physiotherapy treatment for knee 
OA within 6 months prior to inclusion, uncontrolled hyper‐

tension, serious cardiovascular problems, a patient with body 
mass index (BMI) greater than 30, a history of non­steroidal 
anti­inflammatory drugs (NSAIDs) or consumption of symp‐
tom­oriented slow­acting 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 

doi.org/10.56984/8ZG07B6E6
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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 single­leg 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 heel­to­toe 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‐

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, α = 0.05, ß = 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 Chi­square test. All 
of the study's data were reported employing means and stan‐

Figure 1. Patients’ flow chart

Assessed for eligibility (n = 50)

Enrollment

Randomization (n = 40)

Allocation

Analysis

Exclude (n = 10):
• Did not met the criteria (n = 2)
• Do not follow the procedure (n = 8)

Group B (study group) 
(n = 20: 13 females and 7 males) was received 

Biodex balance training and strenghten 
exercise

Group A (control group) 
(n = 20: 12 females and 8 males) was received 

knee stability training and and strenghten 
exercise

Group A (n = 20)
complete the analysis

Group B (n = 20)
complete the analysis
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dard deviations. To compare subject characteristics among 
groups, an unpaired t­test was carried out. The Shapiro­Wilk 
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 t­test to compare study 
variables, whereas within every group (both pre­ and post­tre‐
atment), we used a paired t­test. Each test performed in this 

investigation at a p­value of 0.05 was deemed statistically si‐
gnificant.

Results
Participant demographic data
Non­significant differences were reported between the two 
groups regarding age, weight, height, and BMI (p > 0.05) (Ta‐
ble 1).

Gender distribution
No significant difference regarding gender distribution were 

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

Table 1. Participant demographic data in both groups

Control group (A)
Mean ± SD

Study group (B)
Mean ± SD

t­value p­value

Age [years]

Weight [kg]

Height [m]

BMI [kg/m2]

51.7 ± 6.6

75.9 ± 11.7

1.7 ± 0.1

26.37 ± 2.38

51.85 ± 6.39

73.5 ± 10.1

1.67 ± 0.09

26.2 ± 2.72

0.07

0.71

0.68

0.21

0.942

0.484

0.499

0.837

SD: standard deviation; t­value: unpaired test value; p­value: probability value

Table 2. Gender distribution in both groups

Control group (A) Study group (B) Χ2­value p­value

Females

Males

12 (60%)

8 (40%)

13 (65%)

7 (35%)
0.035 0.801

Χ2: chi squared value; p­value: probability value

Measured variables
In­between groups comparison (Pre­ treatment)
No statistically significant differences existed in the OASI, 
APSI, as well as MLSI values pre­treatment 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). 

In­between 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

Study group (B)
Mean ± SD

p­value % of improvement

VAS

Pre­ treatment

Post­ treatment

% of improvement 

p­value

7.1 ± 0.85

4.75 ± 1.12

33.09%

0.0001*

6.65 ± 0.67

3.65 ± 0.61

45.11%

0.0001*

0.072

0.0001*

­

­

­

23.16%

­

­

doi.org/10.56984/8ZG07B6E6
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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 

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 ten­weeks 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‐

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

Control group (A)
Mean ± SD

Study group (B)
Mean ± SD

p­value % of improvement

OASI

APSI

MLSI

Pre­ treatment

Post­ treatment

% of improvement 

p­value

Pre­ treatment

Post­ treatment

% of improvement

p­value

Pre­ treatment

Post­ treatment

% of improvement

p­value

2.92 ± 0.37

2.52 ± 0.35

14.38%

0.0001*

2.1 ± 0.27

1.53 ± 0.22

27.14%

0.0001*

1.89 ± 0.28

1.39 ± 0.27

26.46%

0.0001*

2.87 ± 0.27

2.22 ± 0.25

22.65%

0.0001*

1.92 ± 0.26

1.19 ± 0.21

38.02%

0.0001*

1.96 ± 0.31

1.08 ± 0.29

43.37%

0.0001*

0.629

0.004*

­

­

0.262

0.0001*

­

­

0.456

0.001*

­

­

­

11.9%

­

­

­

22.22%

­

­

­

22.3%

­

­
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bility training exercises and Biodex Balance Training improve 
the dynamic balance indices and decrease pain in patients suf‐
fering from knee OA. Furthermore, Biodex Balance training is 
recommended for better improvement than knee stability tra‐
ining exercises in such cases.
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