
163 

JPJO 8 (2) (2023) 163-171 

Jurnal Pendidikan Jasmani dan Olahraga  

Available online at:  

https://ejournal.upi.edu/index.php/penjas/article/view/58404 

DOI:  https://doi.org/10.17509/jpjo.v8i2.58404  

Improving Range of Motion through Leg Extension Exercise and Static Bike 
Exercise for Osteoarthritis Genu 

 

I.A. Pascha Paramurthi*, Komang Tri Adi Suparwati, I Made Dhita Prianthara, I Wayan Aris Yuliana  

Physical Therapy Department, Bali Internasional University 

Article Info 

Article History : 

Received  June 2023 

Revised  July 2023 

Accepted August 2023 

Available online  September 2023 

 

Keywords :  

Leg Extension Exercise, Osteoarthri-
tis, Range of Motion, Static Bike  

Abstract 

Aging is identical with decreased functional abilities, such as prolonged standing, 
walking, squatting, running, or other activities. These decreases in functional ability 
can be caused by a degenerative disease, namely osteoarthritis (OA) genu resulting in a 
limited motion in the knee joint caused by a decrease in range of motion. Treatments 
for OA Genu cases include leg extension exercise and static bike exercise to maintain 
and to increase the range of motion (ROM) of knee joints.  This study was a Quasi 
Experimental study. The study lasted for five weeks from May-June 2022. The sam-
ples of this study were 24 people. The results of the study found that the ability to per-
form movement extension and knee flexion of both groups increased. Both groups 
obtained p  value = 0.625 for extension and p value = 0.062 for flexion.  The p value of 
extension and flexion is p>0.05. Results showed that, after the intervention in both 
groups, the osteoarthritis  patients at Siloam Hospitals Bali had improved the ROM of 
knee flexion and extension. Based on the difference value before and after treatments, 
the percentage of increase in range of motion extension and flexion of the static bike 
group was slightly higher than the leg extension exercise group. It concludes that leg 
extension exercise and static bike exercise are equally good in increasing ROM of os-
teoarthritis patients. Leg extension exercise and static bike exercise can be used as al-
ternative exercises to improve the ability to bend and to straighten knee joints experi-
encing limitations or stiffness. 

 Correspondence Address : Jl. Seroja, Gang Jeruk, Kelurahan Tonja Denpasar Utara, Bali 80239  

E-mail                                    : paschaparamurthi@gmail.com 

https://ejournal.upi.edu/index.php/penjas/index 



164 

INTRODUCTION 

Aging causes a decrease in the system of the 

body. The decline in the system of the body is identical 

to the condition of the elderly. Elderly is the final stage 

of the aging process characterized by the decreased 

function of the body systems. Conditions of elderly 

cause degenerative and non-degenerative problems. 

One of the degenerative diseases that usually occur in 

the aging process is osteoarthritis (Pratama, 2019). The 

prevalence of osteoarthritis genu is 11.9% in Indonesia 

and 19.3% for the Bali area, where the highest inci-

dence rate occurs at the average age of ≤ 75 years 

(Badan Penelitian dan Pengembangan Kesehatan, 

2018). Osteoarthritis Genu is a limited movement in the 

knee joint. The disease is chronic, progressive, non-

inflamed, and characterized by erosion of joint cartilage 

and the formation of new bone on the joint surface. 

Complaints often experienced by people with osteoar-

thritis genu are limitations in making movements in the 

knee area. This limitation can inhibit the functional 

ability of patients with osteoarthritis genu (Cudejko et 

al., 2018). The impact of osteoarthritis genu in elderly 

is limited joint movement in carrying out daily activi-

ties, such as walking for a long time, climbing stairs, 

squatting, running, and kneeling. The range of motion 

(ROM) of a joint plays a role in carrying out daily ac-

tivities, especially the knee joints. Physiotherapy has an 

important role in handling limited ROM. Physiotherapy 

using an exercise therapy can increase the range of mo-

tion (ROM) in the elderly experiencing osteoarthritis 

genu. Life expectancy in Indonesia continues to in-

crease for both men and women, namely 70.1 years in 

the 2010-2015 period and estimated to increase up to 

72.2 years in the 2030-2035 period in the elderly suffer-

ing from osteoarthritis genu (Pusat Data dan Informasi, 

2022). It is important to maintain the elderly to remain 

active and perform functional abilities, such as daily 

activities. The treatment that can be given to maintain 

the ability of the knee joint is an exercise focusing on 

the genu area. Physiotherapy treatments, namely leg 

extension exercise and static bike exercise, can improve 

joint movements so that it can improve the functional 

ability of the elderly (Ismail, 2021).  

Physiotherapy treatment using the leg extension 

exercise is relevant with the research conducted by Vin-

cent (2019), entitled Eccentric and Concentric Re-

sistance Exercise Comparison for Knee Osteoarthritis, 

showing that leg curl (leg extension exercise) effective-

ly increased leg strength. Knee flexion and knee exten-

sion muscle strength can modify function and pain 

symptoms in muscle contraction type. The mode is de-

termined by the preference, goals, tolerance to the con-

traction type, and equipment availability. The result 

was evidenced by a p value <0.001 (Vincent et al., 

2019). 

Providing physiotherapy interventions using static 

bikes is in line with the research conducted by Ab-

durrachman (2019) entitled Effects of Cycling Exercise 

on Reducing Pain in Osteoarthritis. Cycling exercise 

intervention could be an endurance exercise as it could 

strengthen muscles and improve cardiovascular and 

respiratory health. Cycling exercise could reduce pain 

followed by increased joint mobility and reduced stiff-

ness in the knee joint. The results showed that the cy-

cling exercise intervention on pain reduction in osteoar-

thritis felt by the elderly gained ρ = 0.000 or ρ <α (0.05) 

(Abdurrachman et al., 2019). 

The research conducted by Endang Mien Mas'ud 

(2021), entitled The Effect of Straight Leg Raise Exer-

cise with Static Bicycles on Increasing Quadriceps 

Muscle Strength in Knee Osteoarthritis Patients, gave 

straight leg raise (SLR) and static bike training inter-

ventions, showing a significant change in the increased 

quadriceps muscle strength in the subjects experiencing 

weakness in muscle strength due to knee osteoarthritis. 

The results found that there was a significant effect of 

giving straight leg raise (p = 0.002) and static bicycles 

(p = 0.005) trainings on increasing quadriceps muscle 

strength. The results showed that there was no signifi-

cant difference between the two groups in the increase 

of quadriceps muscle strength (p = 0.481). The results 

showed that straight leg raise and static bicycle train-

ings increased muscle strength and there was no differ-

ence between the two exercise groups (Mas’ud et al., 

2021). 

Based on the description of previous studies, 

there is no research focusing on ROM. Meanwhile, 

ROM is vital for carrying out daily activities in elderly, 

such as walking, sitting, squatting, and standing. When 

experiencing limitations or stiffness in the knee joint, it 

will be difficult for the elderly to carry out activities, 

leading to a decrease in the productivity of the elderly. 

A study, conducted by Endang Mien Mas'ud (2021), 

compared the SLR and Static Bicycle training on the 
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strength of the quadriceps muscles in osteoarthritis pa-

tients. Meanwhile, researchers were interested to find 

out whether giving Leg Extension Exercise and Static 

Bike Exercise could increase ROM in Genu Osteoar-

thritis patients. Therefore, this study focused on the 

ability to move the knee joint, namely flexion and ex-

tension, to increase ROM of patients with knee osteoar-

thritis by providing the Leg Extension Exercise and 

Static Bike Exercise interventions in Bali.  

 

METHODS 

This study used an experimental method with the 

two group pre-test and post-test group research design. 

Group I (control group) received leg extension exercise 

treatment, while Group II received static bike treatment. 

The followings are the hypothesis of the study: 

1. Leg extension exercise could improve range of 
motion of osteoarthritis genu patients at Siloam 
Hospitals, Bali. 

2. Static bike exercise could increase range of mo-
tion of osteoarthritis genu patients at Siloam 
Hospitals, Bali. 

3. Leg extension exercise and static bike exercise 
had an effect on increasing the range of motion 
of patients with osteoarthritis genu at Siloam 
Hospitals, Bali. 

 

The study was conducted in the Medical Rehabili-

tation room of Siloam Hospitals Bali from April-June 

2022. The population were elderly with an osteoarthritis 

genu diagnosis at Siloam Hospitals Bali who had met 

the inclusion criteria and were willing to be sampled in 

this study.  

The sample selection in this study included inclu-

sion, exclusion, and drop out criteria. Inclusion criteria 

consisted of elderly aged 60-90 years, had been diag-

nosed with osteoarthritis genu by a doctor and based on 

medical records, did not use assistive devices, and were 

willing to voluntarily be the research sample from the 

beginning to the end of the study by signing informed 

consent. Exclusion criteria included  elderly who were 

suffering from pain, such as fractures, stroke, cataracts, 

severe hearing loss, Parkinson's, dementia, and vertigo, 

using walking aids, having knee surgery (total knee re-

placement and reconstruction surgery), and had experi-

enced knee injuries. Drop out criteria included the sam-

ple withdrew; the sample deteriorated after being given 

exercise; and when the patient suddenly falled ill or was 

injured for some reasons. 

Participant 

In this study, the sample size formula used Po-

cock's (2008) formula. The formula is usually used for 

case control research (Pocock, 2008). Based on previ-

ous research conducted by Adegoke BO, et al., (2019), 

it obtained an average value of μ1 = 114 and a standard 

deviation of σ = 41.8, while the average value of μ2 = 

166 obtained based on the expectation of an increase of 

20% from the previous study (Adegoke et al., 2019). 

 

 

 

 

n : Number of Samples  
s : Standard Deviation 
α : Error Rate I (set 0.05) Confidence Interval (1-β) = 0.95 or 95% 
β : Error Rate II set at 0.20 or 20% 
μ1 : Average value of treatment group I 
μ2 : Average value of treatment group II 
ƒ(a,b) : Confidence Interval 7.9 

 

Based on the results of sample calculations, the 

initial number of sample was 10,208 or rounded up to 

10 people. The number of sample was added 20% to 

prevent the sample that failed or dropped out, then 12 

people were selected. The results of the calculation con-

cluded that each group consisted of 12 people. The first 

group involved 12 people and the second group in-

volved 12 people with a total sample of 24 people.  

Materials and Apparatus  

The measuring instrument used in this study was a 

Goniometer to determine the degree of difference in the 

knee joint before and after the treatment. Goniometry is 

usually used to measure the ability to move active and 

passive joints. Goniometer is a device that has a unit of 

measurement in degrees and has an angle of 360 ° for 

goniometer standards. The range of motion in normal 

knee joint for flexion is 0 – 120°, while for extension is 

0 - 30° (Gandbhir & Cunha, 2023). 

Procedures  

The study was conducted directly in the Siloam 

Medical Rehabilitation room, Siloam Hospitals Bali. 
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Researchers explained the purpose and the procedures 

of the research before carrying out the research and pro-

vided opportunities for respondents to give questions 

regarding the research. Researchers asked for consent to 

the subject. When the subjects were willing to involve, 

they were expected to sign informed consent. Research-

ers filled in sample information data and conducted in-

terviews to obtain data on the characteristics of subjects 

regarding their age, gender, and occupations. 

There were three main processes in the data col-

lection process, namely pre-test, treatments, and post-

test. Pre-test was the measurement of range of motion 

with goniometer before treatment and the results were 

recorded. In the treatment, Group I control (leg exten-

sion exercise) was provided with leg extension exercise 

using leg extension tools. This exercise was carried out 

8-12x repetitions for 5 weeks, twice per week, expected 

to increase the range of motion of osteoarthritis genu 

patients. When doing extension movements, the posi-

tion of the legs was held for 10 seconds and rested for 

approximately 5 seconds for each repetition. Group II 

intervention (static bike exercise) was provided with 

static bike exercise with a duration of 10-15 minutes, 

for 5 weeks, twice per week. During this exercise, the 

position of the body was straight and not bending. 

When pedaling the bicycle, the sample used the sole of 

the foot to pedal and the heel to help apply pressure so 

that the pedalling could be done optimally. The post-

test was measurement evaluation of range of motion 

results after 5 weeks of treatment using Goniometer to 

determine the value of range of motion of the knee 

joint. After all the data and measurements were ob-

tained, researchers analyzed the data and compiled the 

results of the study. 

Design or Data Analysis  

The data obtained from the results of the study 

were processed using SPSS 16.0 software, then re-

searchers used several statistics, including: 

1) descriptive statistical analysis to describe the age, 

sex, and occupation data taken before the initial 

intervention,  

2) normality test using the Saphiro Wilk Test because 

the number of samples of the study was less than 50 

people, the data are said to be normally distributed 

if the p value (Sig) ≥ α 0.05 and the data are not 

normally distributed if the p value (Sig) ≤ α 0.05,  

3) homogeneity test, using Levene Test, to determine 

data variations, the meaning limit used α = 0.05), 

while the result was p ≥ 0.05 so that the data were 

homogeneous,  

4) the hypothesis test of Group I to determine the ef-

fectiveness of the treatment in Group I by giving 

leg extension exercise, using nonparametric test, 

namely Wilcoxon Signed Rank Test, because the 

data were not normally distributed,  

5) the hypothesis test of Group II to determine the ef-

fectiveness of the treatment in Group II by giving 

static bikes, using nonparametric test, namely Wil-

coxon Signed Rank Test, because the data were not 

normally distributed,  

6) the hypothesis test between Group I and Group II to 

know the more effective treatment, when the data 

were not normally distributed, the test carried out 

was the nonparametric test, namely the Mann-

Whitney Test (the significant level was set at Alpa 

(α) 0.05). 

 

RESULT 

The study was conducted on the elderly in the 

Medical Rehabilitation room of Siloam Hospitals Bali. 

The characteristics of respondents based on age, gen-

der, and occupations in the treatment group can be seen 

in Table 1. 
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Table 1. Characteristics of Respondents 

Characteristic Frequency (f) Percentage (%) 

Age Group     

  60-65 13 54,2% 
  66-70  6 25,0% 
  71-75 
 
Gender 
  Woman 
  Man 
 
Occupation 

Self-employed 
Merchant 
Housewives 
Farmer 

5 
  
15 
9 
  
7 
7 
6 
4 

20,8% 
  
62,5% 
37,5% 
  
29,2% 
29,2% 
25,0% 
16,7% 

Sum 24 100% 
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The normality test used the Shapiro Wilk Test, 

while the homogeneity test used the Levene's Test. The 

results of the analysis are presented in table 2 and table 

3.  

To test the average increase before and after the 

intervention in Group I and Group II, the Wilcoxon  test 

was used to determine the difference of the average in-

crease before and after the intervention. The test results 

can be seen in Table 4. 

Based on Table 4, the results of the average in-

crease were analyzed using Wilcoxon test before and 

after the intervention. In Group I, extension gained a 

value of p = 0.027 (p < 0.05), while flexion obtained a 

value of p = 0.002 (p < 0.05), meaning that there was a 

significant difference of the increase before and after 

the intervention in the treatment group. Hypothesis test-

ing of Group II used the Wilcoxon test. In Group II, 

extension gained p value = 0.017 (p < 0.05), while flex-

ion obtained p value = 0.002 (p < 0.05), meaning that 

there was a significant difference of the increase before 

and after interventions in the treatment group. 

 

 

 

 

 

 

 

 

 

 

 

Comparison of Before and After Improvement in Both 

Groups 

To test the comparison of the average increase be-

fore and after treatment between Group I and Group II, 

the nonparametric test was used. The results can be 

seen in Table 5. 

Based on Table 5, the average difference of exten-

sion improvement after the intervention obtained p val-

ue = 0.625 (p > 0.05). It indicates that there was no sig-

nificant difference of ROM of extension improvement 

between Group I and Group II. In Groups I and II Flex-

ion, p value = 0.062 (p > 0.05) was obtained after the 
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Table 4. Average Improvement Before and After Interventions 

Group 
Before Intervention 

Mean±SD  

CI* 95%  After Intervention 

Mean±SD  

CI* 95%  
p  

Upper Lower Upper Lower 

Group I Extension 3,42±3,80 1.00 5.83 1,17±2,16 -0,21 2.54 0,027 

Group I Flexion 117,08±10,62 110.33 123.83 129,67±5,94 125.89 133.44 0,002 

Group II Extension 3,50±3,20 1.46 5.54 0,75±1,76 -0.37 1.87 0,017 

Group II Flexion 109,75±9,01 104.03 115.47 125,00±5,72 121.37 128.63 0,002 

Table 2. Normality Test Results  

Variable Before the Intervention  After the Intervention  

  p Description p Description 
Group I Extensions 0,012 Not Normal 0,000 Not Normal 
Group I Flexion 0,249 Normal 0,018 Not Normal 
Group II Extensions 0,010 Not Normal 0,000 Not Normal 

Group II Flexion 0,147 Normal 0,186 Normal 

Table 3. Results of Homogeneity Test  

Variable p Description 

Before the Intervention Group I and II Extensions 

After the Intervention Group I and II Extensions 

 1,000 

 1,000 

 Homogenous 

 Homogenous 

Before the Intervention Group I and II Flexion  

After the Intervention Group I and II Flexion 

 1,000 

 1,000 

 Homogenous 

 Homogenous 

CI* = Confidence Interval  

Table 5. Mann-Whitney Test Results 

  Group n Mean±SD p 

After  

intervention 

Group I Extension 12 1.17±2.16 0.625 

Group II Extension 12 0.75±1.76  

Group I Flexion 12 129.6±5.9 0.062 

Group II Flexion  12 125±5.7  
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intervention in both group. This means that there was 

no significant difference in both group after the inter-

vention for increasing range of motion in osteoarthritis 

patients at Siloam Hospitals Bali. Based on Table 5, 

Group I (leg extension exercise) and Group II (static 

bike exercise) are equally good in improving ROM in 

osteoarthritis patients. 

The percentage of improvement in functional abil-

ity scores after intervention in Group I (leg extension 

exercise) and Group II (static bike exercise) can be seen 

in Table 6.  

 

Based on Table 6, the percentage improvement of 

Group II (static bike exercise) was higher than the per-

centage improvement of Group I (leg extension exer-

cise). 

 

DISCUSSION 

Characteristics of Respondents 

Based on the characteristics of respondents in this 

study, most of the respondent age was 60-65 with a to-

tal of 13 elderly experiencing osteoarthritis problems. 

The causes of osteoarthritis are age, sex (female), obesi-

ty, physical activity, genetic factors, race, joint trauma, 

chondrocalcinosis, lack of movement, and metabolic 

diseases, such as diabetes. Osteoarthritis is common in 

adults over the age of 40 (Brophy & Fillingham, 2022). 

It is in line with Mega Anjeli's research (2021), study-

ing the relationship between age and knee osteoarthritis 

at the Tegal Rejo Health Center, that showed that the 

highest number of respondents was found in the elderly 

age group of 60-65 years (45%). Researchers state that 

osteoarthritis often occurs in the elderly phase, causing 

a decrease in the body ability and system, such as de-

creased bone density, decreased muscle strength, and 

decreased synovial fluid in the knee joint leading to 

osteoarthritis conditions to occur in elderly. 

Based on the sex categories, women more exposed 

osteoarthritis. Researchers found that there was an 

alignment between the results of the study with existing 

theories. Women are more dominant affected by Osteo-

arthritis (OA) because the estrogen hormone owned by 

women. Osteoarthritis (OA) is the most common form 

of arthritis, affecting 1 of 3 people over the age of 65 

and more common in women than men (Anjeli, 2021). 

This occurs due to the decrease of estrogen hormone in 

menaupose women and a decrease in bone and joint 

density. While the function of the estrogen hormone 

itself is to help synthesize chondrocytes in the bone ma-

trix. If the estrogen hormone decreases, chondrocyte 

synthesis also decreases so that the synthesis of proteo-

glycans and collagen also declines but lysosomal activi-

ty increases, causing osteoarthritis to occur in many 

women (Miftahul Zannah et al., 2023). 

Based on occupations, the average sample was in 

the medium-heavy occupational category. The load on 

the knee joint can be caused by daily activities, such as 

lifting things, walking, and going up and down stairs 

which can cause excessive pressure on the joint. On 

average, elderly, who work as self-employed, traders, 

farmers, and housewives, perform activities that put 

weight on the knees. This will cause changes in the 

knee joint (Juriansari et al., 2020).  

Leg Extension Exercise for Increasing Range of Motion 

Based on the result, leg extension exercise im-

proved range of motion before and after interventions. 

Leg extension exercise is a dynamic exercise performed 

with the resistance or constant load and changes in 

muscle length principles. Researchers gave leg exten-

sion exercise because it has an effect on muscle mass 

and muscle strength that can increase the size of the 

muscle spindle, so that it increases the strength of mus-

cle contraction and relaxation. This condition can re-

duce spasm so that stiffness or limitation in the joints 

decreases. It is proven by the increase of ROM after 

giving the leg extension exercise. 

Based on Nugraha (2017), this training mechanism 

can provide an increase in the size of muscle mass, 

making it possible to create power in activities that are 

higher than before. Muscle strength is influenced by 
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Table 6. Percentage Improvement of Range of Motion 

Analysis 

Result 

Group I 

Extension 

Group I 

Flexion 

Group II 

Extension 

Group II 

Flexion 

Before                 

Intervention 
3,42 117,08 3,50 109,75 

1,17 129,67 0,75 125,0 
After                 

Intervention 

Difference 2,25 12,59 2,75 15,25 

65,7% 10,7% 78,5% 13,8% Percentage  
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two important and decisive elements, namely strength 

and speed. This exercise results in an increase in muscle 

spindle size which will ultimately increase the power or 

strength of the intended muscle contraction, increase 

the number of contractile proteins, myosin filaments, 

and capillary density, and increase the strength of con-

nective tissue and ligaments. (Nugraha, 2017)  

In line with Utami's research (2019), leg extension 

exercise has a contraction and relaxation phase. During 

the contraction phase, the increased stress of origo and 

insertio muscles that approach each other will push ve-

nous blood. When entering the relaxation phase, the 

capillarity of the muscles increases 15-20 times com-

pared to when it is in the resting phase, helping the pro-

cess of increasing metabolism so that there is a removal 

of metabolic waste and lactic acid as the cause of 

spasm. This metabolism results in decreased muscle 

stiffness, reduced knee pain, increased muscle strength, 

and better joint stability, thereby increasing functional 

ability in osteoarthritis genu (Utami, 2019). 

Static Bike Exercise for Increasing Range of Motion 

Based on the result of the study, static bike exer-

cise increased range of motion before and after inter-

vention. Static bike exercise is a form of aerobic exer-

cise aimed to strengthen muscles and flexibility of the 

knee joint. Researchers chose this intervention because 

aerobic exercise focusing on the knee joint can result in 

increasing flexibility, muscle strength, and synovial 

fluid and decreasing pain to reduce limitations in the 

knee joint. It is proven by the increase of ROM after 

giving the static bike intervention. 

Supported by the theory and research conducted 

by Brosseau (2017), aerobic exercise is a form of physi-

cal activity carried out systematically and functionally 

in a low impact aerobic exercise. This exercise is a type 

of activity that requires oxygen as an energy source. 

Besides, this exercise can increase propioseptic stimula-

tion in the knee joint (Brosseau et al., 2017). The in-

creases occurred due to proprioceptive stimulations are 

the increase in joint flexibility, coordination of motion, 

and sense of motion in the joint.  

Research conducted by Abdurrachman (2019) on 

cycling exercise intervention as endurance training with 

a low-impact type is also in line with the results of the 

study. Elderly patients with osteoarthritis who per-

formed endurance training could increase their muscle 

strength and cardiovascular and respiratory health 

(Abdurrachman et al., 2019). Even, doing cycling exer-

cise will have an effect in increasing synovial fluid and 

reducing the secretion of inflammatory cytokines in the 

joints, so that pain will be reduced followed by in-

creased joint mobility (Zhang et al., 2013). Osteoarthri-

tis is a disease that has not been cured until now, thus 

the treatment given for osteoarthritis cases is focused on 

preventing disability and minimizing the worsening 

condition of the patient. 

Leg Extension Exercise and Static Bike Exercise for 

Increasing Range of Motion  

Based on the results of the study, both groups were 

equally good at increasing ROM in the knee joint. This 

condition could be because both groups performed ex-

ercises that focused on flexion and extension move-

ments of the knee joint which might have an effect on 

increasing flexibility and muscle strength in the area 

around the knee and decreasing spasm and knee pain 

associated with decreased stiffness or limitation of the 

knee joint. It is proven by the increase in ROM after 

giving the leg extension and static bike exercises. 

It is in line with the research conducted by Endang 

Mien Mas'ud (2021), providing straight leg raise (SLR) 

and static bike training, showing that there was no sig-

nificant difference of the effect in the two treatment 

groups. A significant effect was found on increased 

quadriceps muscle strength of subjects who experienced 

muscle strength weakness due to knee osteoarthritis 

(Mas’ud et al., 2021). This mechanism can be achieved 

because straight leg raise exercises stimulate muscles to 

actively contract freely. Straight leg raise is an open 

kinetic chain, an active motion exercise involving one 

or more muscles and joints without movement in the 

proximal segment. The longer the leg stretches, the 

greater the workload on the muscle allowing it to con-

tract maximally (Kisner et al., 2017; Shultz et al., 

2015). Likewise, static bike exercises can increase mus-

cle strength and reduce pain in the knees. This mecha-

nism occurs because exercise with a static bike reduces 

the compression load on the knee joint but puts the load 

on the muscle to contract. Low intensity cycling can 

improve aerobic functions and capacities and reduce 

pains. Cycling exercise intervention given to knee oste-

oarthritis respondents can increase propioseptic stimu-

lation in the knee joint which can improve joint stabil-

ity. The increased stability allows the joint to improve 
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motion coordination of the joint and make changes to 

muscle contractions that stimulate the Golgi Tendon 

Organ (GTO), carrying information of mechanical 

changes and passing it on to afferent fibers. Exercises 

that strengthen the agonist and antagonist muscles sim-

ultaneously are physiological exercises for the lower 

limbs. The improvement of flexibility and muscle 

strength will support the ability to carry out daily activi-

ties (Luan et al., 2021) 

Both interventions provide benefits for muscle 

tissues by stimulating the Golgi Tendon Organ (GTO) 

which carries information of mechanical changes 

passed on to afferent fibers so that stability and muscle 

tone can be maintained. This result is also supported by 

the results of research by Mangione (1999), showing 

that static cycling exercises did not cause acute pain so 

that functional ability could increase, leading to in-

creased muscle strength and joint range of motion. 

Likewise, the results of Gezginaslan (2018) research 

showed that leg extension exercises could increase 

muscle strength and improve joint proprioception. 

Thus, both straight leg lifting exercise and static bike 

exercise could affect the quadriceps muscle strength of 

patients with knee osteoarthritis (Gezginaslan, 2018; 

Kisner et al., 2017; Mangione et al., 1999; Shultz et al., 

2015).  

 

CONCLUSION 

Based on the results of the research, it concludes 

that leg extension exercise and static bike exercise 

could increase range of motion in osteoarthritis patients 

at Siloam Hospitals Bali. Leg extension exercise is as 

good as static bike exercise in increasing range of mo-

tion in osteoarthritis patients. Based on the results of the 

study, the provision of leg extension exercise and static 

bike exercise had the same effect in increasing the 

range of motion. Both exercises had similar increases in 

ROM. Viewed from the difference values, there was a 

slight difference, where the static bike exercise had 

slightly higher values in the percentage of ROM in-

crease value. The intervention might provide stimula-

tion to the GTO, causing tone in the lower limb muscles 

trained in the elderly with OA Genu condition.  

The suggestion for future research is that the re-

search should narrow the OA category by including the 

grade of OA Genu category, because the grade of OA 

distinguishes the severity or absence of OA conditions 

experienced by patients. Researchers can then provide a 

combination of intervention, such as with physiothera-

py modalities, or interventions involving many leg mus-

cle groups.  
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