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Abstract: Background: Osteoarthritis is considered commonest cause of disability in elder adults. 

The knee is the joint most frequently affected by osteoarthritis. Clinically, knee OA is described by 

pain at weight bearing, soreness, knee movement restriction, crepitation, swelling, edema and 

inflammation. Physiotherapy as the main choice of conservative management; which includes 

various strategies such as manual therapy, exercises, patellar taping and electrical modalities with or 

without thermal modalities as measures for pain reduction. Aim: To determine the recent research 

evidences for the efficacy of exercise in knee osteoarthritis patients. Method: This systematic review 

mainly includes randomized controlled trails. Searching done by Google Scholar, PubMed and 

PEDro from 2012 to 2021. We used terms like- knee pain, osteoarthritis, exercise and physiotherapy 

management. Result: Present outcomes shows that exercise therapy is effective technique in 

reducing pain in Knee osteoarthritis patients without adverse effects. The search resulted in 50 

articles but only 05 articles were selected for the study based on criteria. Conclusion: Therapeutic 

exercise program designed for knee OA treatment can be more effective at increasing quadriceps 

muscle activation by reducing pain during exercise. 
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Introduction   

Commonest form of degenerative joint disease is osteoarthritis (OA)1. OA affects almost all joints, 

but knee and hip joints are commonest of them. In the world, it is estimated that 10%–15% of 

population above 60 years of age are affected by OA. Prevalence is more in females compared to 

males2. Osteoarthritis is considered commonest cause of disability in elder adults3. One hundred fifty 

one million people worldwide experienced OA in 2004 which was ranked sixth as a leading cause of 

moderate and severe disability4. By 2050, 20% of the world’s population will be above 60 years of 

age, according to United Nations5. 15% of them will be estimated to have symptoms of OA. One 

third of those persons will be severely disabled. As a result by 2050, 130 million persons will be 

suffering from OA worldwide. Out of them 40 million will be severely disabled5.  

 

Costs associated with OA include costs for adaptive aids and devices, medicines, surgery, and time 

off at work6. The knee is the joint most frequently affected by osteoarthritis. OA knee is two times 

more prevalent than OA hips in people above 60 years of age7 and is a significant contributor of pain 

and mobility impairment in community dwelling adults1. Clinically, knee OA is described by pain at 

weight bearing, soreness, knee movement restriction, crepitation, swelling, edema and inflammation. 

Pain is most common cause for patients with knee OA to look for medical attention and 

rehabilitation. If not treated on time, pain and tightness will lead to physical inactivity and 

dependency8.  
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A study done in Asian countries-India, Pakistan and Bangladesh showed a higher prevalence of OA 

knee in rural areas was 13.7% as compared to 6.9% in urban areas9. Community survey data in rural 

and urban areas of India shows the prevalence of OA to be in the range of 17%–60.6%10. A study 

conducted in India among adults had shown a significant difference in the prevalence of OA between 

rural (56.6%) and urban areas (32.6%)10. Due to the lifestyle habits, Asians have a higher risk for 

knee joint arthritis compared to Americans and Europeans9.  

 

Knee osteoarthritis is treated conservatively by decreasing pain, improving knee range, increasing 

quadriceps (VMO) strength, improving hamstring flexibility affecting ambulation, risk factor 

education like weight loss and avoiding squatting and cross leg sitting, NSAIDs, and  Intra-articular 

injections. Commonest surgical treatment done by total knee arthroplasty in severe knee OA cases11.  

 

Physiotherapy as the main choice of conservative management; which includes various strategies 

such as manual therapy, exercises, patellar taping and electrical modalities with or without thermal 

modalities as measures for pain reduction12.  

 

This study was conceived to examine the treatment of knee OA by exercise in order to find out if 

exercise management approach is consistent with contemporary clinical practice guidelines and 

recommendations. 

 

Research Design and Setting 

This systematic review includes randomized controlled trails mostly as they provide high quality or 

evidence base.  

 

Inclusions criteria 
 Age greater than or equal to 60 years. 

 Ability to perform physical therapy exercise. 

 Chronic pain in  knee for more than 3 months 

 Studies were published in English language only. 

 The study patients have no history of knee surgery. 

 Studies which determined effects of electrotherapy and exercise on Knee OA. 

 

Exclusion criteria 
We excluded studies involving children, adolescents, hospitalized patients, or patients in long-term 

care facilities. We also excluded studies of surgical treatments for knee OA and those that examined 

PT delivered in rehabilitation programs for adults with knee OA who had knee arthroplasty within 6 

months before the study. 

 

Neurological disorder (motor and sensory loss), Diseases and surgeries related to lower limb and 

spine and Cardio vascular problems with increased heart rate. 

 

Intervention 
Considered studies are those which include exercise regardless of intensity and durations. Exercises 

programs included, strengthening exercises, flexibility exercises, functional training, stretching 

exercises, balance exercises. 

 

Outcome Measures 

The main outcome measures are physical function and muscle strength evaluated by stair climb test, 

TUG test, 6MW test, locomotive syndrome risk test; 4metres walk distance, Oxford grading Scale, 

KOOS questionnaire, Pain was assessed with the help of PPT, NPR and VAS13.  

 

Results 
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Table 1. Description of the included study 
Author Study 

Design 

Subject Intervention Study 

Duration 

Outcome 

measure 

Result 

Nejati et 

al.14 

Randomized 

controlled 

trial 

N=56 Group 1: 

Exercise with 

non-steroid 

anti-

inflammatory 

drugs 

Group 2: 

sham- non-

steroid anti-

inflammatory 

drugs without 

exercise   

12 

months 

follow up 

Visual analog 

scale (VAS), 

knee and 

osteoarthritis 

outcome score 

(KOOS) 

questionnaire 

and functional 

tests (4 steps, 5 

sit up, and 6 

min walk test) 

Non aerobic exercises for 

muscles around knee can 

augment the effect of other 

therapeutic interventions 

like medical therapy, 

acupuncture, and 

modalities for knee OA. 

Messier 

et al.15 

Randomized 

controlled 

trial 

N=377 Group A:  

high-intensity 

strength 

training 

Group B:  

low-intensity 

strength 

training 

18 

months 

follow up 

Western 

Ontario 

McMaster 

Universities 

Osteoarthritis 

Index 

(WOMAC) 

knee pain (0 

best-20 worst; 

minimally 

clinically 

important 

difference 

[MCID, 2]) 

Among patients with knee 

osteoarthritis, high-

intensity strength training 

compared with low-

intensity strength training 

or an attention control did 

not significantly reduce 

knee pain or knee joint 

compressive forces at 18 

months. The findings do 

not support the use of 

high-intensity strength 

training over low-intensity 

strength training 

or an attention control in 

adults with knee 

osteoarthritis. 

Chen et 

al.16 

Quasi-

experimental 

study 

N=171 Group 1:  

intervention 

group 

Group 2:  

Control group 

12 weeks Numeric rating 

scale (NRS), 

Short Portable 

Mental Status 

Questionnaire 

score of 8–10. 

HBEI may be effective for 

relieving KOA symptoms, 

increasing the physical 

functioning, and improving 

quality of life in 

community-dwelling KOA 

elderly patients. A large 

randomized controlled trial 

with long-term follow-up 

is needed to confirm these 

findings. 

de 

Oliveira 

et al.17 

Randomized 

controlled 

trial 

N=100 Group 1: 

Exercise 

Group 

Group 2: 

Instruction 

Group 

8 weeks 

twice a 

week 

Timed Up and 

Go test (TUG), 

the Western 

Ontario and 

McMaster 

Universities 

Osteoarthritis 

Index 

(WOMAC), and 

the Lequesne 

Index. 

Quadriceps strengthening 

exercises for eight weeks 

are effective to improve 

pain, function, and 

stiffness in patients with 

knee osteoarthritis. 

Beckwee 

et al.18 

Randomized 

controlled 

trial 

N=38 

3 drop 

out 

Group 1:  

walking 

Group 2:  

strengthening 

program 

3 weeks. Numeric rating 

scale (NRS),  

global self-

perceived effect 

(GPE) on a 7-

point ordinal 

scale 

Patients who drop-out 

show a worse health 

condition and higher 

exercise-induced pain 

levels compared to patients 

that retained the program. 
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Discussions 

This systematic review was done to examine the effectiveness of exercise therapy interventions in 

improving quality of life in patients with knee OA. Evidences from RCTs and quasi experimental 

designs were used to examine the effectiveness of exercise interventions in knee osteoarthritis. In 

addition to above mentioned evidences, researchers mentioned below also proved physical therapy 

interventions to be equally effective in decreasing pain and improving functional level in patients 

with knee OA. 

 

According to Azlin and Lyn [12] clinically, inclusion of joint mobilization into conventional 

physiotherapy treatment reduces pain greater than conventional physiotherapy alone (44% and 20% 

respectively) in patients with mild to moderate knee OA12. Similarly, Kumar [19] combined complex 

knee mobilization and electrotherapy and Moss et al. [20], compared tibio-femoral joint mobilization 

with manual contact and non-contact control treatment interventions, in mild to moderate knee OA 

patients. Pain reduction following joint mobilization has been established in previous studies19,20. 

 

Bennell et al. [21], conducted a double blinded RCT in knee OA patients from community which 

showed improvement of similar magnitude in pain and function in both groups receiving either 

physiotherapy intervention or placebo. This shows that the physiotherapy intervention in this 

research does not have greater benefits. In this study, the improvements were seen immediately after 

treatment, this might be due to fluctuation of symptoms in patients with chronic conditions over the 

time seeking medical care and attention when their symptoms are at its worst phase21. 

 

Jamtvedt et al. [22] compared the treatment results from systematic reviews. Usually many elements 

were included in quality of care but in his study he focused on one important factor which 

contributes to quality of care is clinical effectiveness factor. Most of the researchers in this review 

included exercise in their treatment sessions. 35% of them utilized interventions like acupuncture, 

TENS or LASER therapy which showed moderate quality research in pain reduction. Some of them 

used other physical therapy interventions and modalities such as, traction, stretching and massage 

and which showed poor quality evidence as well. The researchers used many types of exercises so, 

they merged them as one treatment modality. They also separated exercise and weight loss from 

pscycho-education and self-treatments interventions. These systematic reviews concluded that 

exercise and weight reduction improves quality of life in knee OA patients. Exercise prescription 

proved to be most effective and common treatment intervention. Still, we need more evidence to 

establish best physical therapy treatment protocol to improve quality of care22. 

 

Min Oo et al. [23], suggested further high-quality RCTs are required to prove the effectiveness of 

electrical stimulation and LASER therapy in treatment of knee osteoarthritis. Although their findings 

were consistent in the positive response of ultrasound with other meta-analysis. In addition, further 

studies are needed to investigate the usefulness of these modalities in delaying structural progression 

or improving the structural outcomes such as synovitis, cartilage thickness or bone marrow lesions 

by using sensitive imaging methods like-musculoskeletal ultrasound or MRI23. According to Phil 

Page [24] adding TENS to a therapeutic exercise program for knee OA can be more effective at 

increasing quadriceps muscle activation by reducing pain during exercise. In addition, knee OA 

patients can improve self-reported function with exercises including strength and balance training, 

either with or without TENS24. 

 

Kocaman et al. [25] found electrical stimulation as effective as exercise in treatment of knee OA, 

weakness of quadriceps muscle or prevention of atrophy. Electrical stimulation intervention can be 

used alone or in conjunction with exercises in clinics and isometric exercises can be used for home 

exercise program25. According to Polat et al. [26] TENS is effective in increasing physical activity 

and decreasing pain in knee OA patients. TENS works as neuropathic pain component and can be 

used along with medication side effects from medicine and gradually weaning off from drugs26. 

Kirthika, et al. [27] compared the mean values of VAS and WOMAC scores in 2 groups, both of 
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them showed statistically significant reduction (P < 0.001) in the posttest values. But experimental 

group proved to be more effective than conventional group. Thus, study concludes that combining of 

proprioceptive exercises along with conventional physiotherapy for 3 months is more effective than 

conventional physiotherapy alone in Knee OA Patients27. 

 

Conclusion  
This systemic review was conducted to investigate the efficacy of exercise therapy treatment 

methods designed to improve physical function in knee OA patients by summarizing the evidences 

from randomized controlled trials (RCTs), experimental design and quasi experimental designs. We 

conclude that therapeutic exercise program designed for knee OA treatment can be more effective at 

increasing quadriceps muscle activation by reducing pain during exercise. In addition, knee OA 

patients can improve self-reported function with exercises including strength and balance training, 

either with or without electrotherapy. 
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