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ABSTRACT 

 

Pain is known as the main symptom of Osteoarthritis (OA) which affect on the functional 

impairment and patient’s quality of life. Alternatively, isometric quadriceps exercise and walking 

exercise could be employed to reduce the pain among knee OA patients. This study aimed to 

identify the comparison between walking exercise and isometric quadriceps exercise on pain and 

joint range of motion in knee osteoarthritis patients. This research was used quasi-experimental 

with non equivalent control group before–after design. The experimental and control group, 

involved 17respondents respectively with consecutive sampling technique. The results showed 

the walking exercise is significantly reduce pain and increase knee flexion range of motion (p 

0.000). Similarly, the isometric quadriceps exercise is significantly decrease pain and increase 

knee flexion range of motion (p 0.000). Nevertheless, after being compared showed that walking 

exercise is no more effective reduce pain and increase knee flexion range of motion rather than 

isometric quadriceps exercise in knee osteoarthritis patients. A standard operational procedure 

for walking exercise and isometric quadriceps exercise is programmed. 
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Background  

  

Osteoarthritis (OA) is a degenerative disease that affects joints that is chronic and 

progressive, associated with joint cartilage damage (1). OA can also experience inflammation 

due to progressive erosion of the joint wrapper resulting in pressure on the nerve endings and 

causing pain(2). Osteoarthritis is a major cause of disability affecting approximately 10% of the 

western world population, and increases significantly with age. Approximately 50% of the 

population aged over 65 years who experience musculoskeletal complaints are mostly due to 

osteoarthritis(3). According to the results of the Basic Health Research (4), the prevalence of joint 

disease in Indonesia based on the diagnosis of health workers was 11.9% and based on diagnosis 

or symptoms was 24.7%. The prevalence of joint disease based on the diagnosis of health workers 

in East Java was 26.9%. 

Knee osteoarthritis has typical clinical symptoms of pain, stiffness in the joint, especially 

after prolonged activity, limitation of joint range of motion and joint instability (5). Pain is the 

main symptom of patients with OA(6). The impact of knee OA can cause functional impairment, 

namely impaired ability to perform activities (7) . The inability to perform activities is due to pain 

and stiffness in the knee joint. Limitations in function involving movement of the knee joint also 

have an impact on reducing health status and decreasing quality of life. Knee pain in patients with 

OA has a lower quality of life compared to patients who experience knee pain but not OA (8).  

Isometric exercise is a physical exercise programme for strengthening the quadriceps muscle.  he 
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results of several studies on isometric exercise show that the exercise can reduce pain in knee 

osteoarthritis patients (9). The results of research show that isometric exercises can reduce pain 

and increase range of motion (ROM) in knee osteoarthritis patients (10). However, muscle 

strengthening exercises such as isometric exercises are complex exercise programmes that require 

a good understanding to implement the programme. Incomprehension due to the complexity of 

the exercise programme causes people to not comply (11).Walking is a simple activity exercise 

as well as a part of daily life activities. Walking can be an alternative exercise in OA patients 

because it is safe, easy to do and has a low risk of musculoskeletal injury, especially favoured by 

individuals who are not active in physical activity so as to increase adherence to the exercise (12). 

Regular walking is beneficial for knee joint health, improving bone growth, maintaining balance, 

preventing contractures, increasing mobility, feeling better, increasing self-esteem, improving 

cognitive function, and feeling a higher quality of life. Another benefit of walking is that it can 

reduce pain. Based on the results of research shows that walking exercises performed for less 

than 30 minutes can reduce pain and are safe for OA patients because they do not increase the 

burden on the knee joint (13).  

Isometric exercises are complex, can induce pain and are not easy to perform, making 

patients lazy to do the exercise programme. Walking is a safe and easy exercise to do because it 

is part of daily activities and has a low risk of musculoskeletal injury. Walking provides benefits 

not only for physical health, reducing pain complaints, but also for mental health because it makes 

the mind calmer and more relaxed through stimulation of endorphin release. The synergy effect 

between stimulation of endorphin release and strengthening of the quadriceps muscle during 

walking could potentially provide a better effect than isometric exercise. This makes researchers 

want to compare the effectiveness of walking and isometric exercises on pain and joint range of 

motion in osteoarthritis patients. A comparison between walking and isometric exercise has not 

yet been reported. 

 

Methods 

 

The design in this study used a quasi-experimental design with a non-equivalent control group 

before-after design approach. This study consisted of two intervention groups, namely the 

walking exercise group, and the quadriceps isometric exercise group. The sample was knee OA 

patients at the Orthopedic Polyclinic of Mardi Waluyo Hospital, Blitar City who met the 

inclusion and exclusion criteria. Sampling using consecutive sampling. The walking exercise 

group was 17 respondents and quadriceps isometric exercise was 17 respondents. Inclusion 

criteria: outpatients diagnosed with knee OA based on medical diagnosis, unilateral OA, age ≥ 

50 years, grade 2 or more OA patients who are not in the acute (inflammatory) phase such as 

swelling and redness of the knee joint, experiencing pain with a pain scale of 3-6, experiencing 

a decrease in joint range of motion, cooperative and communicative, willing to become research 

respondents. Exclusion criteria: OA patients knee post-surgery, knee OA patients who have just 

experienced knee injury, knee OA patients who have neurological disorders/motor disorders. 

The ethical principles applied were the principle of benefit, the principle of respect for dignity, 

and the principle of justice. This study began with the ethics submission process at FIK UI and 

continued with the process of submitting a research  permit at Mardi Waluyo Hospital, Blitar. 

Respondents are free to withdraw at any time without any negative sanctions from the 

researcher. Researchers also guarantee the anonymity and confidentiality of respondents. Data 

Collection Tools: VAS scale (0-10 cm) to measure pain scores, and goniometer to measure joint 

range of motion. Procedure: Prior to the study, respondents were informed about the study and 

signed a consent form.Walking exercise intervention: Before the walking exercise, we started 

by doing deep breathing exercises for 10 times.Then perform walking exercises for 15 minutes 
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continuously (without stopping) on a flat road, done one (1) time in the morning regularly, five 

(5) times a week for two (2) weeks. Quadriceps isometric exercise intervention: Before 

quadriceps isometric exercise begins with doing deep breath exercises first 10 times. Then 

perform quadriceps isometric exercises by contracting the quadriceps muscle for 10 repetitions. 

1 contraction for 10 seconds, each repetition rests 5 seconds, done one (1) time in the morning 

regularly, five (5) times a week for two (2) weeks. Data was processed and analysed using 

statistical software. Statistical tests used to analyse pain, joint range of motion of respondents 

before and after walking exercises using the Wilcoxon test. Analysis of pain before and after 

isometric exercise using the dependent t test, while the range of joint motion was analysed using 

the Wilcoxon test. The statistical test used to analyse respondents' pain between before and after 

walking training with quadriceps isometric exercise uses an independent t test. While analysing 

the range of joint motion between before and after walking training with quadriceps isometric 

exercises using the Mann-Whitney test. 

 

Results 

 
Univariate Analysis of Respondents' Characteristics 
 

Characteristics of respondents in the walking exercise group and quadriceps isometric exercise 

group based on age, gender, body mass index, degree of OA, use of analgesic therapy, duration 

of knee OA can be seen in table 1 and table 2. 

 

Table 1 Distribution of Respondents Based on Age, Duration of OA Knee in walking exercise 

groups and quadriceps isometric exercises  

 

Variables Intervention Group Mean Median SD Min-Max 95% CI 

Age - Walking exercise 64.24 63.00 7.02 51-78 60.62-67.85 

 Quadriceps isometric 

exercise 

64.76 66.00 6.52 52-74 61.41-68.14 

Duration - Walking exercise 24.35 13.00 22.17 5-72 12.95-35.75 

of knee 

OA 

Quadriceps isometric 

exercise 

24.88 13.00 21.82 7-72 13.66-36.10 

 

Based on table 5.1, it can be seen that the mean age of respondents in the walking exercise 

group and the quadriceps isometric exercise group is almost the same, the mean age of walking 

exercise respondents is 64.24 years, while the quadriceps isometric exercise is 44.76 years. The 

mean length of knee OA of respondents in the walking exercise group was 24.35 months. while 

the mean length of OA of respondents in the isomteric exercise group was found to be 24.88 

months. 

 

Table 2. Distribution of Respondents Based on Gender, BMI, OA Degree, Use of Analgesic 

Therapy in the walking exercise group and and quadriceps isometric exercise 

 

Walking exercise 
Quadriceps isometric 

Variables   exercise

  

 N % n % 

Gender     
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Male 5 29.4 4 23.5 

Women 12 70.6 13 76.5 

IMT     

< 18.5= underweight 0 0 0 0 

18.5-24.9= normal 6 35.3 8 47.1 

≥ 25.0= more 11 64.7 9 52.9 

Degree of OA     

2nd degree 7 41.2 5 29.4 

3rd degree 10 58.8 12 70.6 

Use of analgesic therapy     

Take as directed by your doctor 13 76.5 11 64.7 

Taken not as directed by a doctor 4 23.5 6 35.3 

 

Based on table 2, the characteristics of respondents in the walking and quadriceps isometric 

exercise groups show that the gender of respondents is mostly female, BMI is mostly more, the 

degree of OA is mostly grade 3, the use of analgesic therapy is mostly according to doctor's 

instructions. 

 

Bivariate Analysis 

 

Analysis of Differences in Pain, Range of Motion of Joints Before and After walking 

exercise 

 

Table 3 Analysis of differences in pain, joint range of motion before and after walking 

exercise  

 

Variables Mean Media

n 

SD Min-

max 

pvalue 

Pain Before 4.38 4.30 0.66 3.3-

5.4 

 

After 2.05 1.80 0.76 1.1-

3.2 

0.000* 

Difference 2.33  0.58   

Flexion Joint Before      104.29 109.00 11.12 81-

117 

 

Range of Motion after      111.24 114.00 10.60 90-

124 

0.000* 

Difference 6.95  1.92   

*Meaningful at α <0.05 by Wilcoxon test; SD=standard deviation 

 

Based on table 5.3, the analysis results show that there is a significant difference between 

pain before and after walking training in knee OA patients (p 0.000 < α 0.05) in other words 

walking is effective in reducing pain in patients with knee OA. The results of the analysis of the 

range of motion of the flexion joint that there is a significant difference in the range of motion of 

the flexion joint before and after walking training in knee OA patients (p 0.000 < α 0.05) in other 

words walking is effective in reducing the range of motion of the flexion joint in patients with 

knee OA. 

Analysis of differences in pain, joint range of motion before and after quadriceps isometric 

exercise 

https://healthgate.ppnikotablitar.org/index.php/hg


Volume 1 Number  3,  July 2023  ISSN 2986-1098 
Homepage: https://healthgate.ppnikotablitar.org/index.php/hg 

Penerbit: Dewan Perwakilan Daerah Persatuan Perawat Nasional Indonesia Kota Blitar  

 
 

109 
 

 

Table 4. Analysis of Differences in Pain, Range of Motion of the Joints Before and After 

Quadriceps Isometric Exercise  

 
Variables  Mean SD SE pvalue 

Pain Before 4.62 0.68 0.16  

 After 2.01 0.63 0.15 0.000* 

 Difference 2.61 0.53 0.13  

Flexion Joint Before 104.47 10.96 2.66  

Range of after 112.12 10.14 2.46 0.000* 

Motion Difference 7.65 3.22 0.78  

*  Meaningful  at  α <0.05  by  dependent  t-test,  Wilcoxon  test;  SD=standard  deviation;  

SE=Standard error 

 

Based on table 4, the analysis results show that there is a significant difference between 

pain before and after quadriceps isometric exercise in knee OA patients (p 0.000 <α0.05) in 

other words quadriceps isometric exercise is effective in reducing pain in patients with knee 

OA. The results of the analysis of joint motion range that there is a significant difference in 

flexion joint motion range before and after quadriceps isometric exercise in knee OA patients 

(p 0.000 < α 0.05) in other words quadriceps isometric exercise is effective in reducing flexion 

joint motion range in patients with knee OA. 

 

 

Analysis of Differences in Mean Pain, Range of Motion of Joints Before and After walking 

exercise with quadriceps isometric exercise 

  

Table 5. Analysis of Differences in Mean Pain, Range of Motion of Joints between Before 

and After Walking Exercise with Quadriceps Isometric Exercise  

 
Variables Group N Mean Mean 

difference 

SD SE pvalue 

Pain - Walking 

exercise 

17 3.24  0.65 0.16  

 Quadriceps 

isometric exercise 

17 3.34 0.10 0.56 0.14 0.331 

Range 

of 

Motion 

Flexion 

Joints 

- Walking exercise 

Quadriceps 

isometric exercise 

 

17 

17 

 

107.77 

108.29 

 

0.52 

 

10.82 

10.43 

 

2.62 

2.53 

 

0.479 

*Significant   at α<0.05   by   Independent   t-test,   Mann-Whitney   test;   SD=standard   

deviation; SE=standard error 

 

The results of the research analysis in table 5 show that there is no significant difference in 

the average pain between walking exercises and quadriceps isometric exercises in knee OA 

patients (p 0.331> α 0.05) in other words walking exercises are not more effective in reducing 

pain in patients with knee OA than quadriceps isometric exercises. There is no significant 

difference between the range of motion of the knee joint between walking exercises and 

quadriceps isometric exercises in patients with knee OA (p 0.479> α 0.05) in other words 

walking exercises are not more effective in increasing the range of motion of the knee joint in 

patients with knee OA than quadriceps isometric exercises. While the results of the analysis 

of the range of motion of the extension joint can be concluded that there is no significant 
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difference in the mean range of motion of the knee extension joint between walking exercises 

and quadriceps isometric exercises in knee OA patients (p 0.288>α 0.05). 

. 

Discussion 

 

Pain Differences Before and After Walking Exercise 

 

 The results of the analysis of this study found that there was a significant difference 

between pain before and after walking training in patients with knee OA (p value < α ), in other 

words, walking is effective in reducing pain in patients with knee OA. The range of pain scores 

on the VAS scale in respondents before the intervention was 4.38, then after the intervention the 

pain score was 4.38. to 2.05. the difference in average pain scores before and after the intervention 

was 2.3. This shows that walking exercise can reduce pain in patients with knee OA. So it can be 

an alternative exercise for patients with knee OA. This is of course the use of analgesics can be 

reduced to avoid the side effects of analgesics so that patients are able to carry out their activities 

properly without dependence on analgesics to reduce pain. In line with research walking exercises 

can reduce pain, especially in OA patients (14). this is also supported the results of research shows 

that walking exercises performed for less than 30 minutes can reduce pain and do not increase 

the burden on the knee joint (13). Meanwhile, the results of research show that walking three 

times a week with a duration of 25 minutes can reduce joint pain in knee OA patients (P <0.01) 

(15). Reduced pain during walking in addition to a decrease in inflammatory chemical mediators 

such as cytokines, decreased MMP-3, also occurs due to stimulation of adaptations that can 

increase muscle mass, bone and increase quadriceps muscle strength or endurance and mood 

improvement through stimulation of endorphin release (16)This is reinforced which shows that 

endorphin is produced and released by the pituitary gland which is stimulated from continuous 

and regular walking. 

 

Pain Differences Before and After Quadriceps Isometric Exercise 

 

The results of the analysis of this study found that there was a significant difference 

between pain before and after quadriceps isometric exercise in knee OA patients (p value 0.000 

< α 0.05) in other words quadriceps isometric exercise is effective in reducing pain in patients 

with knee OA. The range of pain scores on the VAS scale in respondents before the quadriceps 

isometric exercise intervention was 4.62, then after quadriceps isometric exercise the pain score 

was 2.01. The decrease in the average pain score before and after quadriceps isometric exercise 

was 2.61, this shows that quadriceps isometric exercise can reduce pain in patients with knee OA. 

So that it can be an alternative exercise in patients with knee OA. This is of course the use of 

analgesics can be reduced to avoid the side effects of analgesics so that patients are able to carry 

out their activities properly without dependence on analgesics to reduce pain. 

Quadriceps isometric exercises performed continuously and regularly will increase 

muscle strength so that pain decreases. In line with the results of research that isometric exercise 

(quadriceps muscle strengthening) given for 2 weeks 3 times per day is effective in reducing pain 

in patients with significant knee osteoarthritis (p < 0.001)(17). Regular exercise (contraction of 

the quadriceps muscle regularly) can increase the strength of the quadriceps muscle, increase the 

diffusion of synovial fluid, and facilitate the pumping action mechanism causing the metabolic 

process and local circulation to take place properly as a result of vasodilation and relaxation after 

maximum contraction of the trained muscle. This will cause the transport of substance P and 

acetabolic produced through the inflammatory process can run well so that pain can be reduced 

(18). 

https://healthgate.ppnikotablitar.org/index.php/hg


Volume 1 Number  3,  July 2023  ISSN 2986-1098 
Homepage: https://healthgate.ppnikotablitar.org/index.php/hg 

Penerbit: Dewan Perwakilan Daerah Persatuan Perawat Nasional Indonesia Kota Blitar  

 
 

111 
 

The results of this study are also in accordance with research that isometric exercises / 

muscle strengthening exercises can reduce the mean pain score by 3.81 with a standard deviation 

of 0.45 in advanced osteoarthritis patients (p 0.000)(19). The results of several studies on 

isometric exercise show that the exercise can reduce pain in knee osteoarthritis patients (20)). 

Isometric or static exercise is more intended for joint structural abnormalities, muscle 

weakness, especially the quadriceps muscle. Isometric exercises can reduce pain through the 

mechanism of strengthening the quadriceps muscle, so strengthening the quadriceps muscle is 

the focus of strengthening exercises for knee OA patients. Isometric contractions can help 

increase muscle strength and joint stability which are important for joint arthrokinematics. and 

can provide significant benefits in muscle strengthening programmes . With the increase in 

quadriceps muscle strength, mechanical stress on the knee is reduced so that there is a decrease 

in the release of collagenolytic metalloproteinases (MMPs) by cytokines as a result of which 

damage to the cartilage matrix decreases, thereby causing reduced knee pain. Cytokines are 

chondrocyte derivatives such as IL-1 and TNF which are known to play a direct role in the 

degradation of human cartilage by MMPs(3). 

 

Differences in Joint Range of Motion Before and After Walking Exercise 

 

The results of the analysis of the results of the analysis of joint motion range that there is 

a significant difference in flexion joint motion range before and after walking training in knee 

OA patients (p 0.000 < α 0.05) in other words walking is effective in reducing flexion joint motion 

range in patients with knee OA. Osteoarthritis (OA) of the knee can cause functional impairment, 

namely impaired ability to perform activities (7). The inability to perform activities is due to pain 

and stiffness in the knee joint. This will have an impact on reducing the range of motion of the 

knee joint. Walking is a dynamic rhythmic activity, mainly involving contraction of the lower 

extremity muscles, especially the thigh muscles (16).When walking, each extremity experiences 

one stance phase and one swing phase. The stance phase process mainly involves the musculus 

quadricep femoris, dorsiflexor muscles and the swing phase involves the dorsiflexor muscles, 

hamstring musculus, quadriceps musculus, iliopsoas musculus, musculus adductor longus and 

magnus . These muscles can maintain the flexibility of the knee joint and as a knee support 

muscle, especially the quadriceps muscle, so that the foot lalan exercise can train the muscles that 

can maintain the flexibility of the knee joint so that it can increase the range of motion of the 

joints and reduce joint stiffness (21). 

The activity and coordination of the lower limb muscles is not only for movement and 

balance, but is also required for the maintenance of joint stability. Joint stabilisation is aided by 

the action of sensory receptors through the gamma muscle system to adjust to muscle activity 

around the joint(22). Increased quadriceps muscle strength and knee joint stability cause knee 

pain to decrease. Reduced pain in the knee results in better movement of the knee joint so that 

the range or range of motion of the joint can increase in patients with knee OA. Regular exercise 

involving the knee joint can significantly reduce TNF-α, hs-CRP and MMP-3 levels in synovial 

fluid in patients with knee OA. The mechanism is by inhibiting inflammation thereby preventing 

damage to chondrocytes and cartilage matrix, inhibiting degeneration of articular cartilage and 

improving the therapeutic effect and function of the knee (23). 

 

 

 

Difference in Range of Motion of Joints Before and After Quadriceps Isometric Exercise 

 

 The results of the research analysis on joint range of motion showed that there was a 
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significant difference in flexion joint range of motion before and after quadriceps isometric 

exercise in knee  OA patients (p 0.000 < α 0.05) in other words quadriceps isometric exercise in 

increasing flexion joint range of motion in patients with knee OA. The results of this study are in 

line with research that isometric exercises given 2 times a day evaluated for 4 weeks and 8 weeks 

can increase the mean range of motion (ROM) by 4.51 in patients with knee osteoarthritis with 

significance (p 0.001). Research by Thakur et al (10). Guadrisep muscle strengthening exercises 

given for 2 weeks 3 times per day effectively improve functional activity in patients with 

significant knee osteoarthritis (p < 0.001). The results of research  showed that isometric exercises 

are effective in reducing stiffness and joint range of motion thereby improving physical function 

in patients with knee OA (3). Isometric exercise is a quadriceps muscle strengthening exercise 

by focusing on contractions of the vastus medialis oblique and rectus femoris muscles(24). As a 

result of regular and continuous contractions in these muscles, muscle strength will increase and 

joint stiffness will decrease, with reduced joint stiffness and increased quadriceps muscle strength 

so that pain in the knee can be reduced resulting in better knee joint movement so that the range 

or range of motion of the joints can increase in patients with knee OA. 

 

Mean difference in pain between before and after walking exercise and quadriceps 

isometric exercise. 

 

 The results of  research analysis indicate that there is no significant difference in the mean 

pain between walking exercise and quadriceps isometric exercise in knee OA patients (p 0.662> 

α 0.05) in other words, walking exercise is not more effective in reducing pain in patients with 

knee OA than quadriceps isometric exercise. The results showed that in both intervention groups 

there was a main complaint of pain. This is in accordance with the theory that knee osteoarthritis 

has a characteristic clinical symptom, namely pain(5). Pain is the main symptom of patients with 

OA (6). The occurrence of pain in OA is due to stimulation of nociceptors by inflamatory 

mediators such as serotonin, bradykinin, calcitonin gene-related peptide (CGRP) and substance 

P (SP), which are released during tissue damage. Pain that occurs in knee OA is associated with 

decreased quadriceps muscle strength. The results of research that quadriceps muscle strength is 

significantly associated with pain in patients with knee osteoarthritis. After the intervention in 

the form of walking exercises in intervention group I and quadriceps isometric exercises in 

intervention group II there was a significant decrease in the average pain in both intervention 

groups (25). 

 Further analysis showed that both walking and isometric exercises can reduce pain. 

Although statistically that walking exercise is not more effective in reducing pain in OA patients. 

However, walking has more benefits than isometric exercise. Isometric exercise is one form of 

exercise in the rehabilitation process in patients with knee OA which is considered quite effective 

in preventing disability in OA patients. Conceptually, isometric exercises reduce pain through 

the mechanism of increasing quadriceps muscle strength (26). Meanwhile, reduced pain during 

walking occurs due to improved mood through stimulation of endorphin release and through 

stimulation of adaptations that can increase muscle mass, bone and increase the strength or 

endurance of the quadriceps muscle(16). In  addition,  regular walking is beneficial for knee joint 

health, improving bone growth, maintaining balance, preventing contractures, increasing 

mobility, causing better feelings, increasing self-esteem, improving cognitive function, and life 

feels more quality (13). 

 Walking requires a good coordination of several different muscles. Coordination of 

activity of the lower limb muscles is required not only for movement and balance but for the 

maintenance of joint stability. Joint stabilisation is aided by the action of sensory receptors 

through the gamma muscle system to adjust to muscle activity around the joint (22). Walking 
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exercise is a simple activity exercise and as part of daily life activities that can maintain the 

patient's physical fitness, increase muscle elasticity. The more frequent use of the knee joint will 

physiologically increase muscle strength in the knee joint. If the quadriceps muscle is strong, it 

will be able to support body weight so that mechanical stress on the knee is reduced, and slow 

down the process of thinning the knee joint cartilage so that pain will decrease (18). Reduced 

pain during walking in addition to a decrease in inflammatory chemical mediators such as 

cytokines, decreased MMP-3, also occurs due to stimulation of adaptations that can increase 

muscle mass, bone and increase quadriceps muscle strength or endurance and mood improvement 

through stimulation of endorphin release (16). This is reinforced which shows that endorphin is 

produced and released by the pituitary gland which is stimulated from continuous and regular 

walking (27). 

 

Difference in Mean Range of Motion between Before and After walking exercise with 

quadriceps isometric exercise. 

 

 The results of the analysis of this study indicate that the mean range of motion of the knee 

flexion joint before and after walking training is 107.77 with a standard deviation of 10.82. While 

the mean range of motion of the knee flexion joint before and after quadriceps isometric exercise 

is 108.29 with a standard deviation of 10.43. The results of the analysis can be concluded that 

there is no significant difference between the range of motion of the knee flexion joint between 

walking exercises and quadriceps isometric exercises in knee OA patients (p 0.595> α 0.05) in 

other words walking exercises are not more effective in increasing the range of motion of the 

knee flexion joint in patients with knee OA than quadriceps isometric exercises. Range of motion 

is the maximum amount of movement possible for a joint in one of three body cuts: sagittal, 

frontal and transverse. The range of motion (ROM) in the knee joint consists of flexion and 

extension with a range (degree) (28). A decrease in joint range of motion is usually caused by 

pain. Joint pain is often due to inflammation due to damage to the structure of the joint tissue 

which can be aggravated by movement. The results showed that in both intervention groups, apart 

from complaining of pain, there were also complaints of limited range of motion of the joints. In 

OA patients there are complaints of pain and limited range of motion of the joints(5). The 

limitation of joint range of motion is due to pain. The occurrence of pain in OA is due to 

stimulation of nociceptors by inflammatory mediators such as serotonin, bradykinin, calcitonin 

gene-related peptide (CGRP) and substance P (SP), which are released when tissue damage 

occurs (29). Pain that occurs in knee OA is also associated with decreased quadriceps muscle 

strength. 

 After the intervention in both groups the average range of motion of the flexion joint 

increased in both groups. The walking group increased by 6.95, while in the quadriceps isometric 

exercise group by 7.65. This is in line with research if walking exercises can reduce pain, 

especially in OA patients(14). The results of research shows that walking exercises performed 

for less than 30 minutes can reduce pain and are safe for OA patients because they do not increase 

the burden on the knee joint(13). While quadriceps isometric exercise based on the results of 

research that isometric exercises given 2 times a day evaluated for 4 weeks and 8 weeks can 

reduce the average pain by 4.63 (62.9%), in patients with knee osteoarthritis with significance (p 

0.001)(10). Research result that isometric exercise (muscle strengthening exercises) can reduce 

the mean pain score by 3.81 with a standard deviation of 0.45 (P 0.000) (19). 

 Although conceptually walking involves more of the knee joint in the activity process and 

involves several muscles that are important in the arthrokinematics process of the knee joint, 

statistically it shows that there is no significant difference in the range of motion of the knee joint 

between walking exercises and quadriceps isometric exercises in knee OA patients (p> α ) in 
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other words walking exercises are not more effective in increasing the range of motion of the 

knee joint in patients with knee OA than quadriceps isometric exercises. The absence of 

differences or that walking exercises are not more effective in increasing the range of motion of 

the joints can be influenced by several characteristics, including the two exercises, both walking 

exercises and quadriceps isometric exercises, have equality in terms of BMI, duration of knee 

OA and range of motion of the joints before intervention through an equality test. In addition, 

although the two exercises are equally effective in increasing joint range of motion, the exercises 

do not focus on ROM movements so that once the pain decreases it will have an effect on 

increasing joint range of motion. This could contribute to there being no significant difference 

between walking and isometric quadriceps exercises in increasing knee joint range of 

motion.Conclusions and Recommendations. 

 The results of this study prove that supportive group therapy has an effect on resilience to 

drug abuse after rehabilitation, namely p = 0.005 at a significance of α = 0.05. Because of the 

influence resulting from supportive group therapy, it is recommended that institutions to improve 

service quality by adding supportive group therapy to their post-rehabilitation program. 

 

Conclusions and Recommendations 

 

It is necessary to create a programmed exercise implementation protocol for both walking and 

quadriceps isometric exercises, Patients with obesity and moderate degrees of OA can be directed 

with quadriceps isometric exercise options. While patients with normal weight or less body mass 

index and mild degrees of OA, can be directed to walking exercises, as well as providing lifestyle 

education for a better quality of life 
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